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"If you've got high blood pressure, 
you're walking around with a time 
bomb ticking away inside of you ready 
to kill or cripple you .... 

"You could be dying from it and not 
know it because there are usually no 
symptoms until suddenly the bomb 
explodes .... 

"Every year hundreds of thousands of 
people who know they have high blood 
pressure die needlessly from heart dis
ease, strokes, and kidney failure .... 

"Don't let high blood pressure kill you. 
Treat it and live. 
-A public service message of this sta

tion and the Advertising ~unci I." 
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The basic premise of this presentation is that we are currently 
treating millions of patients with hypertension inappropriately, 
discomforting many and harming some, in our misguided attempt to stop the 
"silent killer." Our motives have been, in large part, pure and our 
actions based on seemingly rational reasoning. Nonetheless, the therapy 
of hypertension - now the number one reason for patient visits to 
physicians and for the use of legal drugs in the U.S. - has gone astray, 
largely from the unbridled, unprincipled therapeutic activism that 
characterizes American health care (Payer, 1988). 

The problem partly reflects the widespread belief that reduction of 
blood pressure is a suitable surrogate for what is the true goal of the 
therapy of hypertension: reduction in the cardiovascular risks that are 
induced by elevated pressure. In addition, in our rush to treat, we have 
mislabeled many as "hypertensive" who are not and we have used therapies 
that have aggravated other risks as they lessen the risk from elevated 
pressure. 

Fortunately, the errors in our ways have been recognized and numerous 
changes in current practice are possible. These will be enumerated and 
placed into recommendations for treating hypertension in a manner that 
hopefully will prevent coronary disease as well as strokes and other 
cardiovascular events. 

I . The Current Situation 

A. The Risks of Hypertension 

We must start with a reaffirmation of what has long been recognized: 
the risks of stroke and coronary heart disease (CHD) for the population at 
large progressively increase with increasing levels of both diastolic 
blood pressure (DBP) (MacMahon et al, 1990) (Figure I) and, to an even 
greater degree, systolic blood pressure (Birkenhager and de Leeuw, 
1988). 
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Figure I . The relative risks of stroke and of coronary heart disease, estimated from the 
combined results of the prospective observational studies, for each of five categories of 
diastolic blood pressure (Estimates of the usual DBP in each baseline DBP category are 
taken from mean DBP values 4 years postbaseline in the Framingham study). The solid 
squares represent disease risks in each category relative to risk ·in the whole study 
population; the sizes of the squares are proportional to the number of events in each DBP 
category, and 95% confidence intervals for the estimates of relative risk are denoted by 
vertical Jines. (From MacMahon S, Peto R, Cutler J, et al: Lancet 1990;335:765 . ) , 
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Note the greater rise in stroke risk than for CHD risk with 
increasing levels of DBP, a point that will be used later as one possible 
reason for the greater protection against stroke by reduction of blood 
pressure than for CHD. 

The progressive increases for stroke and CHD shown in Figure 1 are 
for relative risk, as is the usual practice in epidemiological 
presentations. The use of relative risk, however, exaggerates the 
clinical import of the change. The 420,000 people in the data base for 
this meta-analysis included those in the Pooling Project of 5 prospective 
studies (Pooling Project Research Group, 1978). As seen in Table 1, the 
relative risk for CHD over 8.6 years of follow-up among the 7043 
white men in these studies increased by 52% for those with a DBP of 80-87 
compared to those with a DBP below 80. 

Table 1. Risk (8.6-Year) for Major Coronary Events in 7054 
White Men by Diastolic Blood Pressure at Entry 

Diastolic BP at Entry 

Below 80 (Quintiles and 2) 
80-87 (Quintile 3) 
88-95 (Quintile 4) 
Above 95 (Quintile 5) 

Adjusted 
Rate of 
Major 

Coronary 
Events 

per 
1000 

66.0 
100.6 
109.4 
143.3 

Rela
tive 
Risk 

1.0 
1. 52 
1.66 
2.17 

Absolute 
Excess 

Risk Per 
1000 

34.6 
43.4 
77.3 

The 52% increase is derived by taking the rate per 1000 persons of 
actual coronary events in the two groups, 100.6 versus 66.0, and dividing 
the difference (34.6) by the rate for those with the lower DBP (66.0). 
This increase in relative risk of 52%, then, reflects a 3.5% increase in 
absolute risk, i.e., 34.6 per 1000. The importance of this greater risk 
with higher pressure should not be ignored by using the smaller change in 
absolute risk numbers rather than the larger change in relative risk 
numbers, but caution is needed in applying epidemiological statistics to 
individual patients. 

As will be shown, the risk for individual patients is unevenly 
distributed and is related to the number and extent of concomitant 
cardiovascular disease (CVD) risk factors. For the population at large, 
risk clearly increases with every increment in blood pressure. However, 
for individual patients, the absolute risk from slightly elevated blood 
pressure may be quite small. Therefore, more than just the level of blood 
pressure should be used in the determination of risk and, even more 
importantly, in the decision to diagnose the person as hypertensive and to 
begin treatment. 
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B. The Falling Rates of Cardiovascular Disease (CVD) Mortality 

In the U.S., death rates from CVD have been falling, particularly 
since 1968 (Figure 2). As in virtually every industrialized country, the 
fall in stroke mortality has been greater than the fall in CHD mortality 
(Bonita et al, 1990). 
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Figure 3. Per cent change in age-adjusted death r at f 
for CHD since 1950 by sex; US 1950-1985. (From Higg' 
and Thorn, 1989.) 

Figure 2. Age -adjusted death 
rates for selected causes of 
death in the United States, 1950 
to 86. (From Kannel, 1989.) 

It should be noted that the apparent improvement in CHD mortality 
since 1968 may in fact represent a correction of a steadily worsening 
situation from 1950 to 1968, when CHD death rates had been rising 
progressively (Figure 3) likely as a reflection of affluence and its 
attendant sins (gluttony, inactivity, etc.). We are just about back to 
the 1950 rate and the actual number of deaths from CHD is expected to rise 
as the population ages and treatment prolongs survival of patients with 
CHD (Higgins and Thorn, 1989). 

Nonetheless, the situation has been getting better but we are not 
sure why. Multiple analyses suggest that most of the improvement in CHD 
mortality reflects decreases in smoking and falls in serum cholesterol 
(Rose, 1989}. In the Framingham cohorts of men between ages 50 to 59 , 
mortality from CHD fell 60% from the 1950s to the 1970s but the incidence 
of CVD did not decrease significantly (Sytkowski et al, 1990) (Table 2). 
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Table 2·: Cumulative Incidence of Cardiovascular Disease and Mortality 
from Cardiovascular Disease Among Men Who Were 50 to 59 Years 
Old and Free of Cardiovascular Disease at Base Line 

COHORT 

1950 1960 1970 

Sample size 485 464 512 

10-Year cumulative incidence of 
cardiovascular disease (per 1000) 190 175 154 

10-Year mortality from cardiovascular 
disease (per 1000) 49 47 20 

(From Sytkowski et al, 1990.) 

Significant improvements in CHD risk factors were noted between those 
50 to 59 year old men first seen in 1950 compared to those seen in 1970: 
mean serum cholesterols were 7 mg/dl lower, systolic BP 4 mm Hg lower, 
cigarette · smoking reduced from 56% to 34%. These improvements were 
estimated to potentially be responsible for about 30% of the decrease in 
CVD mortality . The small decline in CVD incidence and improved medical 
interventions may also have contributed to the decline in mortality. 

1. Stroke 

In view of the significant reduction in stroke mortality that has 
been seen in the multiple clinical trials of the treatment of 
hypertension, many have assumed that more widespread antihypertensive 
therapy could explain most of the observed fall in stroke deaths in the 
overall population. However, in view of the relatively small number of 
successfully treated hypertensives, only between 16% and 25% of the 
reduction in stroke mortality can be attributed to the increase in 
antihypertensive therapy (Bonita and Beaglehold, 1989). 

2. Coronary heart disease 

From these same clinical trials of patients with mild-moderate 
hypertension, the contribution of more widespread therapy of the disease 
on CHD mortality has been shown to be statistically (and clinically 
insignificant (Cutler et al, 1989) (Figure 4). In another meta-analysis 
which added data from another 7 trials involving patients with much more 
seve·re hypertension (DBP above 115 mm Hg), the overall reduction in CHD 
mortality was 11%, still statistically insignificant and less than half of 
the 25% reduction in CHD mortality expected with the average 6 mm Hg fall 
obtained in the trials (Collins et al, 1990). 
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Figure 4. The results of nine clinical trials of the treatment of mild hypertension, 
portraying the effects of antihypertensive therapy (intervention) versus placebo (control) 
in the top seven trial s and more therapy versus les s therapy in the bottom two . The 
effects are shown for fatalities from strokes (left) and coronary heart disease 
(r ight). The X on each line represents the mean difference; the length of the line 
represents the 95% percent confidence interval. The actual number of events 
( i ntervent i onj cont ro l) is given on the right of each line. _( From Cutler et a l , 
1989 . ) 

3. Congestive heart failure 

The effects of antihypertensive therapy on the other two major cause s 
of premature death among hypertensives - congestive heart failure (CHF) 
and renal insufficiency are much less certain mainly because their 
incidence is considerably lower than CHD and stroke. Analysis of U.S. 
death statistics from the past 30 years shows a decrease in CHF mortality 
at younger ages but an increase at older ages (Yusuf et al, 1989). These 
epidemiologists speculate "that antihypertensive treatment does not 
completely prevent CHF but merely postpones its development by several 
decades." 

4. Renal disease 

For renal disease, the data are even less definite. An · analysis of 
the 10,768 persons treated for 5 years in the Hypertension Detection and 
Follow-up Program showed a "slightly lower rate of development of 
hypercreatinemia . . . . consistent with the belief that aggressive treatment 
of hypertension may reduce renal damage and the associated increased risk 
of death" (Shulman et al, 1989). However, even among these "aggressively" 
treated patients, the all cause 5 and 8 year mortality rose progressively 
with every increment in the baseline serum crPatinine level (Figure 5), 
suggesting that treatment may have less (or n~) ability to stop the 
progress of renal damage once it begins. 

Figure 5. Stacked bar graph of all -cause 
5-year (lower, densely shaded portion) and 
8-year mortality (%) among 10,768 participan t 
in the Hypertension Detection and Follow-up 
Program stratified by baseline serum 
creatinine concentration (mg/dl) . The 
percentage of participants in each creatininE 
stratum is shown at the base of the columns . 
(From Shulman et al, 1989 . ) . 
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As will be discussed further, these relatively poor results, save for 
stroke, may be related to the mode of therapy used in all of these 
clinical trials: high doses of diuretics as initial therapy in most 
patients, beta-blockers as initial therapy in some or as second line 
therapy in a larger number. We have no data with the other classes of 
drugs - alpha 1-blockers, ACE inhibitors or calcium entry blockers -which 
may provide better coronary, myocardial and renal protection. 

C. The Reasons Behind the Lack of Coronary Protection 

The previous statement leads to a broader consideration of the 
possible reasons why significant CHD mortality has not been shown in the 
trials of antihypertensive therapy. This failure is all the more 
disturbing in view of the considerable protection, averaging 22%, against 
second heart attacks and death found in the trials of beta-blocker 
therapy in patients treated after a myocardial infarction (Yusuf et al, 
1988). 

Since these possible reasons have been discussed repeatedly at this 
forum and throughout the literature, they will be simply listed and only 
two discussed in more detail. The possibilities include: 

1. The role of hypertension in the causation of CHD is less than its 
role in the other cardiovascular diseases, particularly stroke. 
Therefore, less benefit for CHD can be derived from relief of the 
hypertension alone. 

2. ~herapy was too short (and unidirectional) to achieve regression 
of-coronary atherosclerosis. 

3. A considerable portion of the enrollees had "office" or transient 
hypertension. They would not be expected to benefit from a 
further reduction in their normal blood pressure levels. 

4. Patients at high risk were usually excluded from these trials so 
that the power of the trials to detect reasonable treatment 
effects was markedly reduced. 

5. On the other hand, risk assessment may not have been adequate to 
accurately divide the populations into equal halves relative to 
overall CHD risk. The issue is further beclouded by our current 
inability to accurately ascertain CHD risk, so that 
identification of two groups who are equal in risk status may 
simply not be achievable. In one trial where hypertensive 
patients were categorized by the 3 major risk factors, protection 
was seen only among non-smokers with normal serum cholesterol 
levels (Samuelsson, 1988) (Figure 6). 

6. Therapy may not have have been "aggressive" enough to reduce CHD 
risk. Certainly, CHD mortality remains higher than in 
normotensive people even in hypertensives treated to a DBP below 
90 mm Hg (Havlik et al, 1989). 

7. Therapy may have been too "aggressive," inducing coronary 
hypoperfusion, as reflected in the J-curve of CHD 

8. The drugs used may have worsened multiple CHD risks while 
reducing the risk from the blood pressure. 

This list does not exhaust the possibilities but the true explanation 
. is probably contained therein. Further consideration will be given only 
to a few. 
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Figure 6. CHD mortality in male hypertensives in the special intervention 
group (lined bars) and the usual care group (open bars) in the MRFIT 
according to smoking status and serum cholesterol at entry. (From Samuelsson, 
1988.) 

D. The J-Curve of Coronary Disease 

As I have written elsewhere (Kaplan, 1990a): 

"An association between reduction of blood pressure and ischemic 
injury was first suggested by Stewart (1979) who reported a 5-fold 
increase in myocardial infarction among patients whose DBP was 
reduced to below 90 mm Hg. Stewart's report was largely neglected 
but when Cruickshank et al (1987) reported the same phenomenon, 
interest immediately focused on the problem and has intensified 
progressively. As Cruickshank (1988) reported, six separate trials 
have demonstrated a 'J-curve' relation between coronary morbidity or 
mortality and the extent of diastolic blood pressure reduction 
(Figure 7) . Similar data have more recently been reported in a 
2-year follow-up of over 1000 patients, with a similar 'J -curve' of 
coronary morbidity, higher in those with the least and the most 
reduction in blood pressure (Alderman et al, 1989a) . In addition to 
these seven trials, data from both HDFP (Cooper et al, 1988) and the 
MRFIT studies (Kuller et al, 1986) have shown a higher rate of 
coronary mortality in those patients with ECG abnormalities whose 
pressure was reduced the most, the relation again displaying a 
J-curve. 
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Figure 7. Relation of diastolic blood pressure (phase V) during treatment 
to mortality or morbidity from coronary heart disease in si x studies which 
included 14,536 patients. The numbers above the histograms indicate diastol i c 
blood pressure in millimeters of mercury at which J point (lowest incidence of 
myocardial infarction) occurred. (From Cruickshank, 1988.) 

"Cruickshank (1988) postulates that the pr6bable mechanism for the 
increase in coronary ischemia is an inability to maintain coronary 
blood . flow as perfusion pressure falls due to impairment of 
autoregulation within atherosclerotic ves sels, i.e., a fall in 
coronary flow reserve. As Strandgaard and Hauns,fl (1987) have 
demonstrated , the coronary circulation has poor autoregulatory 
reserve and , since oxygen extraction is nearly maximal at rest, 
lowering of perfusion pressure can lead to myocardial ischemia. The 
problem is obviously compounded in the presence of myocardial 
hypertrophy and high heart rates. 

"Moreover, nocturnal falls in blood pressure may be profound and 
further accentuated by inadvertent overtreatment. Floras (1988) has 
suggested that unrecognized nocturnal hypotension may contribute to 
the increase in coronary ischemia seen with more intensive therapy. 

"Cruickshank ' s presentation and concept have not gone unchallenged. 
In particular, questions have been raised as to the inexactness of 
the critical level where the break in the curve appears and the 
relatively few events that make up the curves" (Hansson, 1990). 
There are other explanations for the apparent J-curve: those who 
have the greatest fall in blood pressure likely had higher 
pre-treatment levels and thereby were at higher initial risk; other 
disease unrelated to treatment may have caused a decline in blood 
pressure preceding a coronary event (Cooper et al, 1990). 

"Nonetheless, I am persuaded that, beyond a certain degree of blood 
pressure reduction, coronary ischemia can be incited and that thi s 
break point in the J-curve can be at a considerably higher level than 
most think to be safe. The issue clearly has an impact on the level 
of pressure that is the appropriate goal for therapy. 
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"Simply stated, inadvertent overtreatment, particularly but not 
exclusively among patients with preexisting coronary disease, likely 
contributes to the failure to demonstrate a reduction in heart 
attacks in patients treated for mild to moderate hypertension." 

This view is shared by others, including Michael Alderman who, in 
response to Hansson's rejection of the J -curve, wrote: 

"It is certainly possible that the observed relationship between 
large BP fall and increased MI incidence is an epiphenomenon and not 
causal. It is possible, for example, that persons whose pressure 
falls greatly are hyperreactors and it is their underlying 
hyperreactivity, exposed by drug treatment, and not blood pressure 
decline or final BP, that is responsible for the heart attacks. Only 
an appropriately designed prospective experiment can finally settle 
the issue. 

· ~where does that leave us a clinicians? Professor Hansson concludes 
that absent final proof we should push on as we have in the past -
presumably driving pressure down as far as possible or feasible. I 
submit that the available data support a very different conclusion . 
What we know for certain is that the vast majority of treated 
hypertensives are not at risk and therefore will not benefit from 
treatment. Moreover, the small group at risk is only marginally 
reduced {<20%) by treatment. That might not be a bad bargain if we 
knew that the benefit received by some was not purchased by a cost in 
compromised health for others. Unfortunately, the accumulating 
evidence should not make us sanguine on that score. Drugs, 
particularly diuretics, do produce metabolic derangement that might 
even lead to morbid or mortal events. I believe that a solid body of 
concordant data suggest that too dramatic a BP fall may also increase 
cardiovascular disease events . No one suggests that a specific BP 
number produces an optimal cardiovascular disease prognosis for all 
hypertensives. It is reasonable, therefore, to fear that some 
patients may pay a price for too vigorous a BP decline. In fact, the 
range defined by the J-shaped curves include the mean levels actually 
achieved in the major clinical trials. In these circumstances, the 
prudent physician faced with strong, albeit inconclusive evidence 
that too dramatic a downward shift in BP may actually increase heart 
attack incidence should accept modest reduction as the reasonable 
goal of treatment" {Alderman, 1990). 

E. The Hazards of Traditional Therapy 

The last of the possible reasons for the lack of cardioprotection ha s 
been repeatedly debated with some holding to the view that, despite their 
potential propensity for metabolic mischief, diuretics and beta-blockers 
should be the primary therapies since they alone have been tested and 
found to favorably influence stroke and overall mortality {Report of the 
British Hypertension Society, 1989). On the other side, comprising the 
larger portion of U.S . authorities, increasing concerns have been 
expressed about the often persistent and rather profound alterations in 
various of the alterable coronary risk factors that these two classes of 
drugs may induce {Table 2a). 
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Table 2a: The Effects of Different Antihypertensive Agents 
on Coronary Risk Factors 

Beta- Alpha- Calcium ACE 
Diuretic Blocker Blocker Blocker Inhibitor 

Blood Pressure +* + + + + 
Cholesterol -* + 
HDL-Cholesterol 
LV Hypertrophy +/- + + + 
Glucose Intolerance + + 
Hyperinsulinemia + + 
Physical Activity + 

* + = beneficial effect; - - adverse effect 

Along with these concerns, most hold to the view that, absent these 
various adverse effects, the use of the other classes of drugs will 
translate into cardioprotection. This is devoutly wished but completely 
without documentation. The documentation may never come in view of the 
multiple problems of performing a proper trial of all available agents. 
Even without such documentation, I believe we can, first, decrease the 
risks of diuretic and beta-blocker therapy and, second, increase the 
utilization of the other classes without markedly increasing the costs of 
therapy. Defense of this position will be forthcoming. 

II. Changes Which Should Improve the Current Situation 

Before focusing on changes in drug therapy, further coverage of the 
need for improvements in 2 other areas will be provided: first, in 
diagnosis both of hypertension and of overall cardiovascular risk status; 
second, in the use of nondrug therapies to reduce both the blood pressure 
and the other cardiovascular risks. 

A. Diagnosis of Hypertension 

Most U.S. practitioners start drug therapy in most patients with 
minimally elevated blood pressure after little or no use of nondrug 
therapies (Tables 3 and 4). 

Table 3. US Physicians 1987 Survey: Duration of 
Nondrug Therapy Before Start of Drug Therapy 

Table 4: US Physicians 1987 Survey: Lowest Diastoli c 
Pressure at Which Drug Therapy is Started 

Pretreatment DBP 

90 to 94 mm Hg 

95 to 99 mm Hg 

100 to 104 mm Hg 

Percent Distribution 

3 Months 4 to 6 6 to 12 
or Less Months Months 

36 

64 

93 

38 

29 

6 

17 

5 

(From Diagnosis and Management of Hypertension - 1987 
JS Dept Health and Human Services, No89-2968, 1989.) 

Percent Distribution by Patient Age 

Diastolic Pressure 
in mm Hg 20 to 29 40 to 49 60 to 69 

Below 90 

90 to 94 

95 to 99 

100 or More 

13 

64 

18 

5 

4 

57 

31 

8 

4 

36 

42 

18 

(From Diagnosis and Management of Hypertension - 1987 
US Dept Health and Human Services, No~9-2968, 1989.) 



ll 

Moreover, the diagnosis of hypertens1on is usually based upon only a 
few blood pressure readings taken in the office or clinic over a 
relatively short time, often in a haphazard way. The need for a larger 
number of more carefully taken measurements has surfaced as we have 
lowered the level of blood pressure that is considered in need of 
treatment. When only patients with DBP of above 100 mm Hg were treated, 
chances for a misdiagnosis of "office" hypertension were fairly small. 
Nowadays, when DBP even below 90 is sometimes considered high enough to 
treat, the chances for overdiagnosis are much greater. 

1. The need for multiple readings 

Almost half of the people found to have a DBP of 95 or higher during 
the initial screening process in the large clinical trials (HDFP, ANBP, 
MRC) were normotensive (DBP below 90) on second measurements. Moreover, 
in the Australian trial, 48% of those who were still above 95 mm Hg on the 
second screen remained below 95 mm Hg while on placebo for the subsequent 
4 years. 

2. Techniques to improve accuracy 

There are many causes of variability. Some, those related to the 
measurement, can be controlled by proper technique; other, related to 
factors working within the patient, can be reduced by obtaining multiple 
readings over at least 2 or 3 months (Watson et al, 1987). The guidelines 
shown in Figure 8 and Table 5 should be followed. 

After 
4 weeks 

After 
first 

3 months 

Alter 
second 

3 months 

Diastolic BP measured three times 
on two diNerent occastons: it mean 
pressure is 90-104 mmHg 

Repeat measurements on at least 
two further days over a period of 4 
weeks 

~------------"' '~----------~ + ~ 
Diastolic BP below 90 mmHg: 
further measurements at 3-month 
in:ervals for a year 

Diastolic BP 9().104 mmHg: 
Institute non-drug treatment and 
monitor blood pressure 

,r----~;::====:JI L--1 -----, 
t t • 

Diastolic BP 90-94 mmHg: 
rein Ioree non-drug measures and 
monitor blood pressure 

Diastolic BP 95-99 mmHg: 
reinforce non-drug measures and 
constder drug treatment if other risk 
factors present 

Diastolic BP 100 mmHg or above : 
reinforce non-drug measures and 
instnute drug treatment 

1,___1 -----, '------, 

~ =-~~~~~ 
Diastolic BP below 9G-94 mmHg: 
no other r•sk !actors: cont•nue non· 
drug lteatment and monitor blood 
pressure 

Dlaslolic BP 91l-94 mmHg: 
w•th other nsk !actors: cons•der 
drug treatment 

Diastolic BP 95-99 mmHg: 
with or without other risk 
factors consider drug 
treatment 

Figure 8. Recommendations for eva~uat~on and management o~ mild 
hypertension by World Health Organ lZat 1 on and the I nternat 1 on a 1 
Society of Hypertension. (From J Hypertens 1989;7:689.} 
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Table 5. Guidelines in Measuring Blood Pressure 

I. Conditions for the patient 
A. Posture 

1. Sitting pressures usually are adequate. Supine readings 
average 2-3 mm Hg higher for systolic and 2-3 lower for 
diastolic (Jamieson et al, 1990a) 

2. Patient should sit quietly with back supported for 5 minutes 
and the arm supported at the level of the heart. 

3. For patients over age 65, diabetic, or receiving 
antihypertensive therapy, check for postural changes by taking 
readings immediately and 2 minutes after patient stands. 

B. Circumstances 
1. No caffeine for preceding hour. 
2. No smoking for preceding 15 minutes. 
3. No exogenous adrenergic stimulants, e.g., phenylephrine in 

nasal decongestants or eye drops for pupillary dilation. 
4. A quiet, warm setting. 
5. Less immediate pressor response (alerting reaction) occurs 

when nurses take the blood pressure than when physicians do 
(Mancia et al, 1987). 

II. Equipment 
A. Cuff size: The bladder should encircle and cover two-

thirds of the length of the arm; if not, place the bladder over 
tbe brachial artery; if bladder is too small, spuriously high 
readings may result. 

B. Manometer: Aneroid gauges should be calibrated every 6 months 
against a mercury manometer. 

III. Technique 
A. Number of readings 

1. On each occasion, take at least two readings, separated by 
as much time as is practical. If readings vary by more than 
5 mm Hg, take additional readings until two are close . 

2. For diagnosis, obtain at least 3 sets of readings a week or 
more apart. 

3. Initially, take pressure in both arms; if pressure differs, 
use arm with higher pressure. 

4. If arm pressure is elevated, take pressure in one leg, 
particularly in patients below age 30. 

B. Performance 
1. Inflate the bladder quickly to a pressure of 20 mm Hg above 

the systolic, as recognized by disappearance of the radial 
pulse. 

2. Deflate the bladder 3 mg Hg every second. 
3. Record the Korotkoff phase V {disappearance) except in 

children, in whom use of phase IV (muffling) is advocated. 
4._ If Korotkoff sounds are weak, have the patient raise the 

· arm, open and close the hand 5 to 10 times, after which the 
bladder should be inflated quickly. 
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3. The need for out-of-the-office measurements 

Even after the tendency for initial readings to be higher has been 
modulated, many patients have a persistent pressor response to going to 
the clinic (Elijovich and Laffer, 1990) and seeing the doctor (Pickering 
et al, 1988). In the study by Pickering et al, 21% of the 292 patients 
who had always been hypertensive while attending clinic for an average of 
6 years had normal blood pressure readings obtained by ambulatory 
recording. As noted by Pickering et al and others (Siegel et al, 1990), 
the "white-coat hypertensives" do not show a generalized increase of blood 
pressure lability nor an exaggerated pressor response to exercise, mental 
stress or work . Quite simply, they cannot be identified except by having 
out-of-the -office recordings. Those physicians who only obtain office 
readings will not identify them and therefore will misdiagnose and 
unnecessarily treat at least 20% of their hypertensive patients. 

a. Home recordings 

Almost all patients can obtain satisfactory and accurate readings by 
home recordings, preferably on themselves or, if necessary, by a 
companion. Devices that are inexpensive ($50), reliable, and sturdy are 
available, e.g., Radio Shack Model #63-663 (Evans et al, 1989). Some that 
are available are not reliable (O'Brien et al, 1990) so caution is 
advised. 

Home readings are stable over time (Jyothinagaram et al, 1990) and, 
on average, are lower than office readings by about 10 mm Hg systolic and 
5 mm Hg diastolic (Hallet al, 1990) (Table 6) but quite close to daytime 
readings obtained by automatic ambulatory recorders (White 1986; James et 
al, 1988). 

Table 6: Mean BP of third office, fourth office and home BP series (n=104) 

Blood pressure (mm Hg) 

Systolic 

Diastolic 

(From Hall et al, 1990 . ) 

Third 
office BP 

Hg 
sphyg 

174 

103 

Fourth office BP Home BP series 

Hg Electronic 
sphyg sphyg 

164 

97 

165 

95 

(between 3rd and 4th) 

Electronic 
sphyg 

148 

90 

Home recordings may be particularly valuable in elderly patients 
susceptible to postprandial, postural, and post-medication falls in 
pressure (Jonsson et al, 1990) (Figure 9) and in patients who appear to be 
resistant to increasing therapy (Waeber et al, 1987; Meija et al, 1g9Q) 
(Figure 10). In Waeber et al's study, half of the "resistant" 
hypertensives were actually normotensive by out-of-the office recordings 
(beginning) and significant hypotension occurred in some when they were 
given more therapy on the basis of their elevated office blood pressure. 
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Figure 9. Mean systolic blood 
pressure (± SEM) responses to 
a series of standardized common 
daily activities. Panel shows 
elderly fallers (n=38) . SUP 
indicates supine; STD, standing, 
Break, breakfast; AMB, ambulation, 
NTG, nitroglycerin, 0 . 3 mg sub
lingually; and MED, regular oral 
medications. (From Jonsson et al, 
1990 . ) 
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Figure 10. Office and ambulatory 
(recorded) diastolic BP at beginning 
and end of study in 17 patients with 
ambulatory diastolic blood pressure 
of 90 mm Hg or lower at beginning 
despite office -readings above 95 
mm Hg . (From Waeber et al, 1987 . ) 

There is, then, need for home recordings both to establish the 
presence of persistent hypertension and to monitor the course of therapy 
once the diagnosis is made. If patients are being treated, they should 
occasionally take a number of home (and work) readings to ascertain the 
adequacy of therapy including a reading as soon as they awaken. This is 
particularly needed when once-a-day medications are taken sometime in the 
morning to' ensure that the medication is providing antihypertensive action 
during the~ early morning hours near the end of the 24 hour dosing 
interval. ·In patients who go not take home readings, the office visit 
should be timed for a blood pressure reading at the end of the dosing 
interval to ensure sustained antihypertensive efficacy. More about this 
will be covered later. 

b. Ambulatory blood pressure monitoring 

Beyond the multiple advantages of home blood pressure recordings 
(Table 7), there are reasons why ambulatory monitoring with automatic 
devices may be useful (Table 8). Most of the~e relate to what goes on 
during sleep, which can only be ascertained with such automatic devices. 

" Table 7. Indications for Home Blood Pressure Monitoring 

1. For diagnosis: 
a. Recognize initial, short-term elevations in blood pressure 
b. Identify pers istent "white-coat• hypertension 
c . Determine usual blood pressure levels in borderline hypertension 

2. For prognosis : Inadequate data except for relation to LVH 

3. For therapy: 
a. Monitor response to therapy 

I) Ensure adequate blood pressure control during awake hours 
2) Evaluate effects of increasing or decreasing amounts of 

therapy 
3) Ascertain whether poor office blood pressure response to 

increasing treatment represents overtreatment or true 
resistance 

4) Identify periods of poor control when office readings are 
normal but target organ damage progresses 

5) Identify relations of blood pressure levels to presumed side 
effects of therapy 

b. Involve patient to improve adherence 

Table 8. Indications for Ambulatory Blood Pressu r · 
Monitoring 

1. For diagnosis: same as for home blood pressu ' 
measurements plus 

a. Patients unable to obtain self 
(home)-measurements 

b. Need for immediate ascertainment 
c. Measure sleep blood pressure levels 

2. For prognosis: 
,a . Provide better correlation with target 

organ damage 
b. Identify role of sleep blood pressure 

3. For therapy: 
a. Same as for home measurements plus 

identification of effects during sleep 
b. Establish duration and degree of effect 

of new agents 
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The blood pressure goes down considerably during sleep in 
normotensives and most hypertensives . The lower levels during sleep are 
largely related to the absence of physical activity and there is no 
important endogenous circadian rhythm of blood pressure (Clark et al, 
1987; Baumgart et al, 1989). 

If the nocturnal blood pressure does not fall more than about IO%, 
there is evidence for more target organ damage, e.g . , left ventricular 
hypertrophy (Verdecchia et al, 1990), and cardiovascular events , e.g., 
stroke (O ' Brien et al, I988). Both normotensive and hypertensive blacks 
have been found to have a lesser fall in nocturnal pressure which may help 
explain their greater CVD morbidity and mortality than seen in nonblacks 
with comparable daytime or casual readings (Murphy et al, I988). 

A lesser nocturnal fall in pressure has also been described in 
patients with malignant hypertension, pheochromocytoma, Cushing's 
syndrome, diabetes, congestive heart failure, cardiac transplantation, 
orthostatic hypotension and sleep apnea (Pickering I990). Greater 
attention should certainly be given to sleep since it has been claimed 
that as many as 80% of patients with sleep apnea are hypertensive and as 
many as 30% of hypertensives have sleep apnea (Lund-Johansen and White, 
I990). 

Beyond the recognition of high nocturnal pressures, another potential 
need for automatic recordings is to identify the early morning rise in 
blood pressure that may contribute to the markedly higher incidence of 
stroke (Marler et al, I989; Argentino et al, 1990) (Figure II) and 
myocardial ischemia, infarction and sudden death (Mulcahy et al, I988; 
Goldberg et al, I990) (Figure 12). 
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Figure 11. Graph of circadian 
variation of observed ischemic 
stroke onset in 426 consecutive 
patients seen within 12 hours 
after onset of their first hemi
spheric stroke. Not included 
are 91 patients who had onset 
of stroke while asleep between 
11:01 PM and 8 AM. (From 
Argentino et al, 1990.) 
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Figure 12. Circadian distribution 
of total and silent ischaemic 
episodes identified by ambulatory 
ST segment monitoring in 150 
unselected patients with known 
coronary disease who were off all 
therapy. (From Mulcahy et al, 1988.) 
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Clearly, awakening is dangerous: 23% of the 137 patients collected 
by Goldberg et al reported onset of their acute myocardial infarction 
symptoms within 1 hour after awakening . Muller and co-workers (1989) 
summarize the importance of physical or mental stress thusly: 

"1) the frequences of onset of myocardial infarction, sudden cardiac 
death, and stroke show marked circadian variations with parallel 
increases in the period from 6:00 AM to noon, 2) transient myocardial 
ischemia shows a similar morning increase, and episodes are often 
preceded by mental or physical triggers, 3) a ruptured 
atherosclerotic plaque, often nonobstructive by itself, lies at the 
base of most coronary thrombi, 4) a number of physiologic processes 
that could lead to plaque rupture, a hypercoagulable state or 
coronary vasoconstriction, are accentuated in the morning, and 5) 
aspirin and ~-adrenergic blocking agents, which block certain 
of these processes, have been shown to prevent disease onset." 

The blood pressure also rises, abruptly, upon awakening and this rise 
surely could serve as one of the major triggers for plaque fracture in the 
coronaries and cerebral. vessels or vascular rupture in the brain. The 
rise occurs soon after awakening (Floras et al, 1978; Baumgart and Rahn, 
1990) and that presents two practical problems: first, blood pressures 
are hardly ever taken at that time and second, some of the medications 
used to treat hypertension either lose their efficacy during the early 
morning hours or do not prevent the abrupt rise in pressure upon 
awakening. · 

I believe these are critical problems which must be addressed. 
Unfortunately, I know of no data to clarify whether the blood pressure 
rises upon awakening from sleep or upon arising from bed. This 
information is critical: if the rise relates to awakening, medications 
likely need to be given before bedtime that have a significant action 
during the pre-awakening hours; if the rise occurs mainly after arising 
from bed, patients could take rapidly acting ~edications immediately after 
awakening and remain in bed until the medications have had time to work. 
Moreover, the probable role of sympathetic nervous system activation as a 
trigger and the known protection against sudden cardiac deaths in the 
morning by propranolol in the BHAT study (Peters et al, 1989) are among 
the strongest reasons why ~-blockers may be advisable for the 
treatment of hypertensives at high risk for CHD. 

In the meantime, we must at least ask patients on antihypertensive 
therapy to take blood pressures immediately upon awakening and soon after 
arising to ensure that their medication is providing protection from the 
evils of the early morning hours. Automatic devices can do this 
monitoring even better and that may turn out to be one of their major 
uses . 

A number of ambulatory blood pressure monitors are currently 
available and most seem reliable (Table 9). Their size and cost have been 
rapidly decreasing. Unfortunately, the one that seemed to be easiest to 
use and least costly, the Takeda A&D TM-2420, has been found to be faulty 
(Jamieson et al, 1990b). The manufacturers are busily rectifying the 
problems and hopefully this modified unit, selling for less than $3000, 
will soon be found to be reliable. 
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Table 9 . Partial List of Automatic Ambulatory Blood Pres sure Monitors 

Source Name Type of Measurement 

Del Mar Avionics 
Space Labs (ICR) 
Suntech 
Pulse Trent 

Pressurometer 
ABP monitor 
Accutracker 
ABPM 

Auscultatory 
Oscillometric 
Auscultatory 
Oscillometric 
Auscultatory/ Col in Medical 

Instruments 
Takeda Instruments 

ABPM 630* 

A&D TM -2420 
Oscillometric 

Auscultatory 

*Uses a co2 gas cylinder for silent cuff pressurization . 

As of now, Medicare and many other third-party payers will not 
reimburse for ambulatory monitoring, so its use has been limited. Krakoff 
et al (1988) have shown that the use of ambulatory monitoring in diagnosis 
could rapidly exclude up to 40% of "suspected" hypertensives and thereby 
be cost-effective. Since diagnosis, in most situations, can almost as 
easily be accomplished by home self-recordings, I believe the greatest 
cost -benefit of ambulatory monitoring will turn out to be their 
recognition of sleep and early morning blood pressures both to identify 
risk and to monitor therapy. 

In this time of concern about the costs of health care, it should be 
noted that the simple screening of asymptomatic adults for hypertension 
has been shown to be a lot more expensive than most of use would think. 
By a cost-effectiveness analysis, Littenberg et al (1990) showed that it 
costs about $20,000 to screen people at age 40 for each year of life 
saved, assuming that subsequent therapy of those identified as 
hypertensive provides a 12% reduction in death (Figure 13). They also 
show the rather striking overall differences in the cost-effectiveness of 
screening by the cost of treating those ident"ified as hypertensive (Figure 
14). 
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Figure 13. A sensitivity analysis showed 
that the cost-effectiveness of screening 
is sensitive to the efficacy of therapy 
for preventing deaths . The x-axis repre
sents the age and gender of the screened 
population and they-axis, the cost 
effectiveness of screening for mild hyper
tension in dollars per quality-adjusted 
year-of- life -saved. The middle lines 
represent the pooled estimate of the 
efficacy of antihypertensive therapy for 
preventing death: a risk reduction of 12%. 
The upper and lower lines use the lower and 
upper bounds of the 95% confidence interval 
(3% of 21%). (From Littenberg et al, 1990 . ) 
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Figure 14 . A sensitivity analysis showed 
that the cost-effectiveness of screening 
is sensitive to the annual cost of therapy. 
The x-axis represents the age and gender of 
the screened population and the y-axis, the 
cost-effectiveness of screening for mild 
hypertension in dollars per quality-adjusted 
year-of- life-saved. The middle lines repre
sent the base-case estimate for the cost of 
treating hypertension: $300 per year . The 
upper and lower lines illustrate cost esti
mates of S50 per year and S500 per year. 
(From Littenberg et al, 1990.) 
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To summarize: 

- most of the problems in diagnosing hypertension can be overcome by 
taking more readings more accurately 

- both home and ambulatory b 1 ood pressure measurements wi 11 overcome 
the problem of office or white coat hypertension 

- automatic devices provide the potential of recognizing two major 
hazards, a failure of pressure to fall during sleep and a marked 
rise of pressure upon awakening. 

4. Can initial office readings be disregarded. 

The question remains, however, about the validity of disregarding 
initial office readings which are the basis for all of the information 
about the long-term risks of hypertension. The Framingham Study utilized 
two sets of office readings; insurance actuarial data are based on one 
set; the cumulative data shown in Figure 1 are largely based on the MRFIT 
population which was characterized by the average blood pressure obtained 
at 2 visits. There are no such large scale, long-term follow-ups of the 
prognostic values of the levels of blood pressure obtained after multiple 
office readings or recordings taken at home or by ambulatory monitors. 

However, a considerable body of data strongly supports the use of the 
levels obtained by these other maneuvers: 

- ambulatory readings have been shown to more closely predict 
ca~diovascular morbidity and mortality than multiple office 
readings in over 1000 patients followed for up to 16 years (Perloff 
et al, 1983; Perl off et al, 1989). 

- ambulatory readings have been shown to more closely correlate with 
damage to the optic fundi and renal function than office readings 
(Floras et al, 1981; Parati et al, 1987} 

- left ventricular hypertrophy has been found to correlate better 
with home readings (Ibrahim et al, 1977) and ambulatory readings 
(Devereux and Pickering, 1988; Prisant and Carr , 1990) than with 
office readings. 

More 5uch data, particularly on long-term mortality, are certainly 
needed and are being obtained in multiple centers, including Framingham . 
Until they are available, it seems prudent not to disregard elevated 
initial office/clinic readings even if all subsequent ones are normal. If 
nothing more, they should be used as an indication to monitor the blood 
pressure more thoroughly and as a motivation for appropriate life-style 
changes hopefully to prevent the development of persistent hypertension. 
However, I do not believe patients with only white-coat hypertension 
should be labeled as hypertensive or started on antihypertensive therapy. 

The same caution is advised in those patients who are normotensive at 
rest but who have an exaggerated response to exercise, i.e., systolic 
blood pressure above 200 mm Hg. They have a greater likelihood but by no 
means a certainty of developing persistent hypertension in the future 
(Wilson and Meyer, 1981; Chaney and Eyman, 1988). 
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On the other hand, long-term follow-up on "white coat" hypertensives 
really is not available to know what will happen to them. Alderman et al 
(1989b) have an abstract which says that patients whose doctor-taken blood 
pressure was more than 4 mm Hg higher than nurse-taken blood pressure had 
twice the number of Mls over the next 4.2 years than did those who had 
lower blood pressures taken by the doctor or less than a 4 mm Hg 
difference between the two readings. Similarly, Julius et al (1989) have 
an abstract which says that those people in Tecumseh, Michigan with high 
clinic blood pressure but normal home blood pressure have more risk 
factors (higher body weight, hematocrit and plasma insulin) and parental 
hypertension than those whose blood pressure are normal both at home and 
in the clinic. 

5. The criteria for the diagnosis of hypertension 

It seems reasonable to diagnose hypertension and to institute therapy 
if the average ascertained blood pressure reading is 140/90 or higher. 
Lest one thinks this is no different than current practice remember that 
"appropriate ascertainment" means multiple sets of accurately determined 
readings, preferably out of the office, over at least a 4 week interval. 

B. Ascertainment of Overall Cardiovascular Risk 

The diagnosis of hypertension mandates that appropriate nondrug 
therapies be instituted but does not require the institution of 
antihypertensive drug therapy. This approach is based on these premise~: 

- even though risks for the overall population rise directly with 
every increment in blood pressure as seen in Figure 1, the risk is 
not shared equally be each individual pati~nt. 

-the majority of patients with mild to moderate hypertension, i.e., 
DBP 90-114 mm Hg, will not suffer a cardiovascular event as a 
consequence of the elevated blood pressure. 

- the risk for CVD as a consequence of hypertension (which will be 
referred to as Hypertensive Cardiovascular Disease - HCVD) is based upon: 

- the level of blood pressure, likely the average over the 
entire day and night rather than the stress-related peaks 

- the degree of target organ damage 
- the presence of other risk factors 

- regardless of risk status, all people will likely benefit from the 
reasonable modifications of life-style that are provided by 
appropriate use of nondrug therapies. Such therapies cost little 
and should interfere little if at all with the quality of life and 
they carry virtually no risks if applied sensibly. 

- on the other hand, drug therapies have costs, discomforts, and 
risks which can be minimized but not eliminated. Therefore 
antihypertensive (and other) drugs should be prescribed only for 
those whose risks are so great and whose response to nondrug 
therapies so inadequate as to far outweigh any risks from the drugs. 

- this approach also recognizes the rather small degree of protection 
provided by antihypertensive drugs as they have been chosen and 
used in the multiple large clinical trials (Table 10). 
Particularly in those with mild hypertension, many more will be 
treated than are helped, so care must be taken not to harm or 
discomfort those who are treated. 
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Table 10: Effectiveness of antihypertensive therapy in large 
clinical trials (From Berglund, 1990) 

Number of patients treated 
Diastolic blood Percentage of CV for 1 year to postpone 1 CV 

Study pressure events delayed event for 1 year 

VA Study 115-129 mm Hg 93 6 

VA Study II 105-114 mm Hg 69 16 
90-104 mm Hg 45 

Goteborg >100 mm Hg 50 49 

Australian 90-104 mm Hg 20 116 

English MRC 90-104 mm Hg 19 264 

1. Assessment of risk in Caucasian males 

Although the assessment of an individual's risk for HCVD cannot be 
accurately determined, the Framingham data base can provide a reasonable 
estimate as delineated at this forum by Dr. William Kannel 3 weeks ago 
(Figure 15). 
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Figure 15. Risk of coronary heart disease by blood pressure 
level according to cardiovascular risk profile in 50 year old 
men, Framingham Study, 26-year follow-up. (From Kannel ]g89.) 

Similar data have been derived from follow-up of other Caucasian male 
populations. Table 11 is derived from follow-up of 7735 British men aged 
40-59; Table 12 gives their rate of risk for developing CHD in the next 
year. 
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Table 12. 
Table II. Risk Scores for Men (From Shaper et al, 1986) 

Estimated rate of risk/ 1000/y 
(From Shaper et al, 1986} 

5 x age (years) 
+3 x years of smoking cigarettes 
+3 x mean blood pressure (mm Hg) 
+41 x serum total cholesterol (mmol); I mmol = 39 mg/dl 
+110 if a diagnosis of ischaemic heart disease is recalled 
+110 for electrocardiographic evidence of definite myocardial 

infarction 
+ 45 for electrocardiographic evidence of possible myocardial 

infarction or ischaemia 
+75 if chest pain is present on exertion 
+40 if either parent had died of "heart trouble" 
+85 if diabetes is present 

Deciles 

lOth 
20th 
30th 
40th 
50th 
60th 
70th 
80th 
90th 

Score 

775 
816 
849 
879 
907 
933 
961 

1000 
1060 

Plasma fibrinogen levels are an additional independent risk factor 
which interacts particularly with diabetes (Kannel et al, 1990) . Other 
ri sk factors exist but have not been so neatly characterized, including 
these identified in the Honolulu Heart Study (Benfante et al, 1989): 

- higher body mass index 
- lower alcohol consumption 
- higher serum triglyceride 
- higher serum uric acid 
- lower. forced expiratory volume (FEV 1) 
- higher blood hematocrit 
- lower levels of physical activity 

Though their contribution to CVD risk varies somewhat between 
populations, races and gender, the big three are systolic (better than 
diastolic) blood pressure, hypercholesterolemia and cigarette smoking . 
Diabetes is less common but more deadly (Malenka and Baron, 1988) (Table 
13). 

Table 13 . The RR and AR Over Ten-Year Period for Middle -Aged White Men 

Ri sk/1000/yr 

1.5 
2.0 
2. 7 
3. 4 
4.3 
5.4 
6.9 
9.3 

14.7 

CHD Deaths 
Source, y 

Cholest erol 
MRF IT, 1986a 

Whit~hall Study, 1986 

Hypertens ion 
MRF IT , 1986b 

Whitehall Study, 1983 

Smoking 
MRF IT, 1986a 

Whitehall Study, 1983 

Diabetes 
Pan et al, 1986 

Whitehall Study, 1983 

Age Range, y Follow-Up, y 

35-57 6 

40-64 10 

35-57 6 

40·64 IQ 

35 -57 6 

40 -64 10 

35-64 9 

40-64 10 

Compari son 

TC>6.34 vs TC <4.68 

TC >6.05 VS TC<4. 11 

Diastolic ~90 mm Hg 
vs <90 mm Hg 

Diastolic ~96 mm Hg 
vs <96 mm Hg 

Smokers vs non smokers 

Smokers vs never smoked 

Diabetics vs normoglycemic> 

Diabetics vs normoglycemics 

RR 

3.4 

1.9 

1.8 

2.0 

2.4 

2.5 

4.7 

2.6 

AR, % 

0.8 

2. 5 

0.4 

3.0 

0.6 

3.2 

8.8 

6.4 

. RR indicates relative risk; AR, attributable r isk, and MRFIT, Multiple Ri sk Factor Intervention Trial 
(From Ma 1 enka and Baron, 1988.) 
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This table provides the relative risk ratio (RR), which again 
needs to be recognized as a possibly misleading overestimate, and 
attributable risk (AR) which is the absolute difference between the 
risk of disease in two groups and provides a better measure of the 
clinical impact of the risk factor, i.e., an estimate of how many patients 
would be affected by lowering or eliminating that risk factor. 

2. Risks in non-Caucasians 

Almost all risk data have been obtained from middle-aged white males. 
Blacks with equal levels of blood pressure as non-blacks suffered fewer 
CHD deaths (2.26% vs. 2.78%) but more stroke deaths (0.63% vs. 0.29%) in 
the 10 year follow-up of MRFIT (Neaton et al, 1989). Blacks have more 
hypertension, slightly lower serum cholesterol but higher rates of 
cigarette smoking than nonblacks (Sprafka et al, 1988; Cornoni-Huntley et 
al, 1989). CHD mortality has not fallen as much for U.S. black men and 
women as for U.S. white men (Sempos et al, 1988). 

Mexican-Americans in San Antonio have about 30% less hypertension 
(Haffner et al, 1990) but worse overall CV risk status because of higher 
levels of serum triglycerides, body mass index, cigarette smoking and 
diabetes and lower levels of HDL-cholesterol (Mitchell et al, 1990). 
Nonetheless, CVD mortality in Mexican-American men has been consistently 
found to be lower than in non-Hispanic men with no ethnic differences 
observed irr women. Mitchell et al conclude "that some protective factors, 
either genetic or life-style, is present in Mexican-American males." 

3. The interactions between lipids and blood pressure 

Hypercholesterolemia and hypertriglyceridemia occur more often in 
hypertensive people than expected by chance along. The combination may be 
part of the Deadly Quartet associated with upper body obesity and 
hyperinsulinemia so eloquently described here in 1988 and published 
elsewhere (Kaplan 1989). 

There is increasing evidence that hyperlipidemia and hypertension may 
be even more tightly connected, each giving rise or aggravating the other 
and the two in concert markedly accelerating atherosclerosis. The 
interactions go beyond the obvious wherein hypertension is known to 
accelerate atherosclerosis in the presence of hyperlipidemia (McGill et 
al, 1985). Diet-induced hypercholesterolemia in various animals causes 
impairment of endothelium-dependent vasodilation of arteries in vitro 
(Henry, 1990) and there is impaired vasodilation of forearm resistance 
vessels in hypercholesterolemic humans (Creager et al, 1990). 
Hypercholesterolemia, even in the absence of obvious vascular damage, 
appears to interfere with the ability of vessels to dilate in response to 
the normally active endothelium-derived relaxing factor (EDRF). Moreover, 
patients with essential hypertension who are not hypercholesterolemic 
(mean plasma cholesterol = 191 mg/dl) had impaired endothelium-dependent 
vascular relaxation when compared to normotensives with an average 
cholesterol of 180 mg/dl (Panza et al, 1990). 

The role of this impaired relaxation is a hot topic in the 
pathophysiology of coronary artery disease: even in angiographically 
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smooth coronary arteries, endothelium-mediated vasodilation as assessed by 
the response to acetylcholine is abnormal in the presence of CHD risk 
factors including hypercholesterolemia, male gender, positive family 
history for CHD and increasing age (Vita et al, 1990) Moreover, a number 
of other effects of hyperlipidemia on the vasculature have been identified 
including 

- an increase in intracellular calcium and enhanced DNA synthesis 
(Sachinidis et al, 1990); 

- increased contraction in response to norepinephrine by alteration 
of calcium channels in the smooth muscle cell membrane (Bialecki 
and Tulenko, 1989); 

- increased renal glomerular capillary pressure (Kasiske et al, 
1990); 

- the impairment of endothelium-dependent relaxation can be corrected 
by dietary treatment of hypercholesterolemic monkeys (Harrison et 
al, 1987) and prevented by treatment with a calcium entry blocker 
(Habib et al, 1986). 

The recognition that hypercholesterolemia causes multiple arterial 
dysfunctions even in the absence of overt atherosclerosis will likely 
further speed up the bandwagon that is already rolling for the treatment 
of hyperlipidemia. Although all authorities, including our own (Denke and 
Grundy, 1990), recommend diet modification first and drugs only if diet is 
inadequate, the reality is a tremendous increase in the use of 
cholesterol-lowering drugs over the past 5 years (Wysowski et al, 1990). 

The situation is closely analogous to what has occurred in the 
treatment of hypertension in the U.S.: the authorities preach diet and 
other nondrugs, the practitioners practice drug therapy. The rush toward 
cholesterol-lowering drugs will likely not be tempered by the recognition 
that "high-normal" levels, i.e., serum cholesterol between 200 and 240 
mg/dl do not significantly increase CHD mortality in people without 
evidence of cardiovascular disease, as shown in the 10.1 year follow-up of 
2541 white men in the U.S. (Pekkanen et al, 1990) (Figure 16) and the 23 
year follow-up of 10,059 Israeli men (Goldbourt and Yaari, 1990) (Figure 
17). 
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Figure 16. Age-adjusted rates of death 
from coronary heart disease per 1000 
person-years of follow-up, according to 
lipid level, for men with (shaded) and 
men without (open) evidence of cardio
vascular disease at base line. (From 
Pekkanen et al, 1990 . ) 
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There are additional concerns about hazards associated with lower 
serum cholesterol levels: The most serious is more colon cancer wherein 
the lower cholesterol levels do not appear to simply reflect preexisting 
cancer (Cowan et al, 1990; Winawer et al, 1990). In the MRFIT population, 
more hemorrhagic strokes were seen in those with lower cholesterol level s 
but the authors believe this problem "is overwhelmed by the positive 
association of higher serum cholesterol levels with death from 
nonhemorrhagic stroke and total CVD" (Iso et al, 1989). 

4. The role of hyperinsulinemia 

The presence of peripheral insulin resistance and hyperinsulinemia in 
obese hypertensives came as no surprise but their presence in nonobese 
patients with hypertension remains unexplained. Moreover, some do not 
find hyperinsulinemia in hypertensives of different ethnic groups 
including Hindu, Muslim Indians, Chinese or Creole in Mauritius (Alberti 
et al, 1989); Pima Indians (Saad et al, 1990a) or blacks (Saad et al, 
1990b). 

Nonetheless, insulin resistance and hyperinsulinemia may play a role 
in the pathogenesis of hypertension but, for now, it is impractical to 
test for these and the association remains an interesting subject for 
research. 

5. Overall guidelines for risk assessment {Table 14) 

The important alterable risk factors can easily be assessed and, with 
exceptions noted by question marks, all should be assessed on every 
hypertensive along with the usual studies which are indicated: 
hematocrit, urine analysis, serum electrolytes, creatinine and glucose and 
an ECG . 

Table 14 . Assessment of Alterable Cardiovascular Risks 

Risk Factor 

Cigarette smoking 
Hypercholesterolemia 
Decreased HDL -cholesterol 
Left ventricular hypertrophy 
Upper body obesity 
Glucose intolerance 

Hyperinsulinemia 

Physical inactivity 
Propensity to thrombosis 

Assessment 

History 
Blood sample 
Blood sample 
Echocardiogram (?) 
Waist -hip ratio 
Fasting and post-prandial 

blood samples 
Glucose or insulin 

tolerance test (?) 
History 
Plasma fibrinogen (?) 

Those with (?) are not now indicated as routine procedures but 
may be indicated in certain patients 

Lest you think that the need for such risk assessment is widely 
accepted, note the results of a recent survey of medical residents in two 
major medical centers of their assessment of the other 2 of the 3 major 
CVD risks among. their patients identified as having one of them {Table 
15). 
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Table 15. Assessment .by primary care medical residents in 

1988 of other risk factors when their patients 
were hypertensive, smokers, or hypercholesterolemic 

Percent assessed 

Blood Smoking Blood 
Risk factor present pressure status cholesterol 

Hypertension 
(n = 210) 51 55 

Cigarette Smoking 
(n = 346) g9 32 

Hypercholesterolemia 
(n = 205) 99 49 

(from Scott et al. 1990.) 

C. Nondrug Therapy 

As noted, these therapies are used sporadically and for only short 
periods by most practitioners. Unfortunately most Americans need them 
(Table 16); fortunately, when they are effectively presented to patients, 
even from an inner-city indigent population similar to ours, many will 
utilize them {Table 17). 

The list of nondrug therapies for reduction of blood pressure (Table 
18) encompasses most of those also useful for alterable CVD risks (Table 
19). 

Table 17. A 10-week Nutrition-Exercise Program Among 70 Obese 
Inner-City low Income Black Women in Atlanta, Geor gi 

Table 16. 1990 louis Harris Survey of 
1250 U.S. Adults 

Avoid high -fat, high-cholesterol foods 
Avoid high-salt foods 
Eat fish twice a week or more 
Oven1eight 
Exercise strenuously 3 times a week 
Smoke cigarettes 

50% 
52% 
28% 
61% 
35% 
28% 

Table 18. Nondrug Therapies for Hypertension 

(From 

Change in Weight 

3 lb or more gain 

± 2 lbs 

3 lb or more loss 
(>10 lb in 13%) 

Lasco et al, 1989.) 

Change in BP 

16% DBP rose 5 mm 
or more 

40% DBP ± mm 

44% DBP fell 5 mm 
or more 

Table 19. Nondrug Therapy for Other Cardiovascular 
Risk Factors I. Lose weight, particularly for upper body obesity 

13% 

42% 

45% 

2. Reduce sodium intake (2 g or 88 mmol/d) 

3. Moderate alcohol intake (no more than 3 usual 
portions per day) 

Cigarette smoking 

Hypercholesterolemia 
Decreased HDL-cholesterol 

Repetitive urging, 
stop-smoking procecures 

Diet, exercise 

4. Regular aerobic, isotonic exercise 

5. Relaxation and relief of stress 

6. Less saturated fat, more fish oDs 

7. Maintain adequate potassium, calcium, and 
magnesium intake 

Left ventricular hypertrophy 
Upper body obesity 
Glucose intolerance 
Hyperinsulinemia 
Physical inactivity 
Propensity to thrombosis 

Diet, exercise, moderate 
a 1 coho 1 intake 

Reduce sodium intake 
Diet, exercise 
Diet, exercise 
Diet, exercise 
Exercise 
Aspirin (80 mg every other da; 
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1. Smoking cessation 

Of all of these, cessation of smoking is clearly the most important 
for all patients, even more so for those with hypertension who suffer 
additional insults: 

immediate rises in blood pressure (Mann et al, 1990) and falls in 
cerebral blood flow (Cruickshank et al, 1989) 

- more strokes (Shinton and Beevers, 1989) 
-more myocardial infarction (Palmer et al, 1989) 
-more malignant hypertension (Isles et al, 1979) 
- higher serum cholesterol (Craig et al, 1989) 

interference with the effectiveness of antihypertensive therapy, in 
particular ~-blockers (BUhler et al, 1988) 

-more central, upper-body obesity (Sarrett-Connor and Khaw, 1989) 
- increased arterial wall stiffness (Caro et al, 1987) 
- vasoconstriction and increased thromboxane production (Lassila et 

al, 1988) 

The only benefit derived (beyond the gratification from what is 
clearly the most addictive substance known) is the increased energy 
expenditure (Hofstetter et al, 1986), particularly during exercise 
(Perkins et al, 1989), which keeps body weight down. 

Since everyone knows the multiple hazards of smoking, it is 
disturbing how few physicians advise their patients to quit. In a surv~y 
of patients- in Michigan, only 44% of smokers who had seen a physician in 
the previous year had ever been told to quit smoking (Anda et al, 1987). 
Smokers who were hypertensive, obese, diabetic, or users of oral 
contraceptives were no more likely to have been told to quit than those 
without additional CVD risks. The authors conclude: "Most smokers do not 
perceive physicians to be even minimally involved in their efforts to 
quit." 

Physicians should realize that their advice is often credited as 
helpful by those who do quit. In a meta-analysis of 39 controlled trials 
of smoking cessation interventions, face-to-face advice was better than 
all others (Kottke et al, 1988a). We likely need training to more 
effectively counsel smokers (Cummings et al, 1989) but lots of advice and 
guides are available (Kottke et al, 1988b). Nicotine chewing gum may be 
of some help (Lam et al, 1987); clonidine may be even more helpful 
(Glassman et al, 1988). Organized programs should be utilized. 

2. Multiple nondrug therapies 

There are few long-term controlled studies of the antihypertensive 
efficacy of multiple nondrug therapies as would likely be used in clinical 
practice. Recently, preliminary data from the Treatment of Mild 
Hypertension Study (TOMHS) have shown that after 18 months patient~ placed 
on a program of weight, sodium , and alcohol reduction plus increased 
exercise had a fall in blood pressure from 140/90 to 131/82; those given 
an antihypertensive drug in addition had an average pressure of 123/78 
(Grimm et al, 1989). 
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In a smaller, one-year study of 91 patients with average baseline 
blood pressure of about 147/97, the half randomly allocated to a similar 
nondrug program had significantly greater falls in blood pressure than did 
those simple monitored despite only an average 2 kg weight loss and little 
increase in exercise (Jula et al, 1990). 

A similar broad nondrug program was shown to reduce by half the 
number of "hypertension-prone" patients whose blood pressures advanced 
into the hypertensive range over a 5 year follow-up despite only modest 
changes in the patients who followed the intervention program (Stamler et 
al, 1989) (Table 20). The possibility of preventing or at least 
postponing the development of hypertension by such easily attained 
life-style changes should encourage us to use them more rigorously . 

3. 

Table 20. 5 Year Incidence of Hypertension in 201 Young Men and Women 
with Baseline Blood Pressure Averaging 122/82 

Weight Urinary Alcohol Incidence 
(kg) sodium intake of hypertension 

(mmol/d) (g/d) (DBP > 90) 

Intervention -2.0 -41 -9.9 9/102 (8.8%) 

11onitor only +0.8 -11 -7.7 19/99 (19.2%) 

(From Stamler et a l. 1989.) 

Weight loss 

The efficacy of weight loss has been documented in numerous well 
controlled studies summarized by Staessen et al (1989) (Figure 18). 
Moreover, Schotte and Stunkard (1990) have shown that most of the weight 
loss and the concomitant fall in blood pressure occurs rather quickly, so 
that relatively brief 8-10 week diets which may be fairly easily adhered 
to may be effective and thereby encourage maintenance of weight loss. 
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Figure 18. Systolic and diastolic blood pressure befor-e and after body weight 
reduction in 11 studies published from 1954 to 1985. (From Staessen et al, 1989.) 
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4. Sodium restriction 

Despite objections from the "pro-salt lobby," most authorities 
recommend moderate sodium restriction (Chockaligam et al, 1990). Both 
valid and invalid objections to the universal adoption of moderate sodium 
restriction have been raised. Among the invalid are rat data showing 
risks when severe stress is applied to animals on an extremely low sodium 
diet, far below the level practical for humans (Ely et al, 1990). Among 
the valid are those of Swales (1990) who warns against applying the 
"epidemiological associations to public advice without at least persuasive 
evidence from intervention trials and physiology." Nonetheless, his own 
portrayal of the antihypertensive effect of moderate sodium restriction 
supports its use in patients with hypertension (Figure 19). 
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Figure 19 . Change in mean bloodpressure (mm Hg) produced by moderate salt 
restriction (i.e . , sodium intake was not reduced to less than 50 mmols/day). 
Data taken -from published trials conducted in hypertensive {0) and normotensive 
(0) subjects. (From Swales, 1987.) 

5. Moderation of alcohol intake 

Multiple studies have shown lower blood pressure, less coronary 
disease, and lower mortality rates among people who consume 1 or 2 drinks 
per day (up to 30 ml of ethanol) (Shaper et al, 1988) (Figure 20). Some 
of the higher mortality in abstainers may reflect the cessation of prior 
drinking when people become terminally ill but I remain a firm believer in 
allowing patients to drink non-harmful and likely helpful amounts of 
alcohol. 

6. Regular :~sotonic exercise 

Both for hypertension and for coronary disease, exercise has been 
shown to be protective and it is very difficult to achieve weight loss 
without it (Wadden et al, 1990). Carefully controlled studies such as 
Martinet al's (1990) show that exercise ~ven without weight loss lowers 
blood pressure (Figure 21) 
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Figure 20. Age-adjusted prevalence 
rates (%) of measured systolic and 
diastolic hypertension by levels of 
alcohol intake in drinks: occasional, 
light (one to two daily), moderate 
(three to six daily) and heavy (more 
than six daily). (From Shaper et al, 
1988 . ) 

Figure 21 . Plotting of mean diastolic 
blood pressures in millimeters of mercury 
(mm Hg) for aerobic exercise group (n=10) 
and nonaerobic exercise controls (n=9) 
across pretreatment baseline and treatment 
(weeks 2, 6, and 10), and crossover 
replication (weeks 14, 18, and 22) for 
cont~ol exercise subjects (n=7) who were 
subsequently provided aerobic exercise 
training. (From Martinet al, 1990.) 

7. Relaxation 

Even if it makes you feel better, muscle relaxation, yoga, and stress 
management were found to have no effect on lowering blood pressure in a 
well-designed one year study {van Montfrans et al, 1990) . 

8. Fish oil and other unsaturated fats 

As protection against coronary atherosclerosis, fish oils have been 
enthusiastically endorsed {Leaf, 1990) and Or. Grundy and co-workers have 
provided evidence for favorable influences of monounsaturated fatty acids, 
e.g., olive oil, on blood lipids {Garget al, 1988). Both monounsaturated 
{olive oil) and polyunsaturated {safflower oil) supplements have been 
shown to favorably alter the composition and cation transport across cell 
membranes {Pagnan et al, 1989; Robertson et al, 1989). Whether these 
changes translate into long-standing antihypertensive effects remains 
uncertain: In fairly short studies, most {Bpnaa et al, 1990) but not all 
{Winget al, 1990) find that fish oils do lower blood pressure. All in 
all, it seems reasonable to substitute lox and herring for chicken soup. 

9. Calcium supplements 

Most of the epidemiologic studies relating dietary calcium intake to 
blood pressure show an inverse association, the lower the calcium intake, 
the higher the blood pressure {Witteman et al, 1989). However the 
majority of interventional studies fail to document an antihypertensive 
effect from calcium supplements. Pooled analyses of all 19 randomized 
trials showed a small {1.8 mm Hg) reduction in systolic blood pressure but 
no effect on diastolic blood pressure {Cutler and Brittain, 1990). 

10. Estrogen replacement therapy {ERT) 

Although obviously not a nondrug therapy, the use of postmenopausal 
estrogen replacement therapy continues to receive strong support as an 
effective way to prevent coronary disease and prolong survival (Ingemar et 
al, 1990), presumably working to prevent the unfavorable changes in lipid 
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metabolism that develop after menopause (Matthews et al, 1989) ERT also 
has been shown to reduce levels of plasma insulin, both fasting and 
post-glucose challenge (Barrett-Conner and Llakso, 1990), which may help 
explain the generally lower blood pressure levels found in ERT users 
(Barrett-Cunner et al, 1989). 

D. Drug Therapy 

Major developments in the use of antihypertensive drugs have occurred 
which should eventuate in improved protection against coronary disease . 
These follow the recognition of the significant abnormalities in blood 
lipids and plasma insulin that may accompany the use of high doses of 
diuretics and beta-blockers, changes which are not seen with the 3 other 
classes of antihypertensive drugs (Table 21). 

Table 21 . Effects of various classes of antihypertensive drugs 
on blood lipids and insulin sensitivity 

Diuretics 

Beta-blockers 

Alpha-blockers 

ACE inhibitors 

Calcium blockers 

lipid 
Concentration 

Choleterol HDl-C 

Raise 

lower 

lower Raise 

Insulin 
Sensitivity 

Decrease 

Decrease 

Increase 

Increase 

As noted previously, these adverse effects of diuretics and 
beta-blockers could help explain the failure to find protection against 
CHD in the multiple clinical trials (Figure 4) . Therefore, the more 
widespread use of alpha-blockers, ACE inhibitors and calcium entry 
blockers seems rational and possibly even cost-effective. A seriously 
flawed analysis published earlier this year in the JAMA indicated that the 
use of these newer agents would raise the cost per year of life saved from 
$10,900 for generic propranolol and $16,400 for hydrochlorothiazide to 
$31 , 600 for nifedipine, $61,900 for prazosin, and $72,100 for captopril 
(Edelson et al, 1990). I (Kaplan, 1990b) among others called attention to 
the absurdity of the analysis but once in print such data can be taken by 
the unknowing cost-cutters to curtail the appropriate use of the newer 
agents . 

1. Individualization of therapy 

These newer agents provide practitioners the 
target the r apy to the individual patient's needs. 
significant shift to more rational choices rather 
diuretic-first step-care approach (Table 22) . 

tools to more closely 
Surveys indicate a 

than adherence to a 
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Table 22. Initial Choice of Iowa Internists for Specific Pateints in 1988 

Diuretic Beta- ACEI CEB 
blocker 

Age < 40 18 52 

Diabetic 14 4 

Hyperlipemic 6 8 

Angina 5 33 

CHF 36 0 

(From Carter et al, 1989.) 

2. Reduction in doses 

The need to "start low" has been amply 
diuretics (Carlsen et al, 1990) (Table 23). 
benefit for most patients and a progressive 
from larger doses. 

28 2 

41 41 

45 41 

2 60 

53 11 

documented, particularly for 
Clearly, there is little 

increase in metabolic mischief 

Table 23. Effect of varying doses of diuretic on blood pressure, 
blood chemistries and lipids 

Change from Week 0 1.25 2.5 5.0 10 . 0 
0 to 10 

Blood Pressure -3/3 -13/10 -14/ll -13/10 -17 /ll 
mm Hg 

Potassium +.09 -0.16 -0.20 -0.33 -0 .45 
mmol/L 

Glucose -.08 -0.19 0.14 0. 04 0. 27 
Jlmol/L 

Cholesterol -.06 - . 03 .00 0. 12 0.25 
mmol/L 

(From Carlsen et al, 1990.) 

3. Gradua 1 reduction in pressure 

Even lower doses than usually prescribed for almost every 
antihypertensive agent should be considered so as to avoid hypoperfusion 
of vital organs. The heart is most susceptible but other vital organs 
including the genitals may suffer from too aggressive a reduction in blood 
pressure. It seems reasonable to slowly titrate the pressure down over 3 
to 6 months providing "a gentle seduction rather than an aggressive 
assault." 
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4. Simultaneous relief of their CVD risks 

As shown in Table 2a, it is possible to avoid the multiple 
aggravations of other CVD risks that may accompany both diuretic and 
beta-blocker therapy. Left ventricular hypertrophy is receiving a great 
deal of attention and both ACE inhibitors (Julien et al , 1990) and calcium 
entry blockers (Schulman et al, 1990) have been shown to more effectively 
regress LVH than diuretics , beta -blockers or direct-acting vasodilators. 

The changes in insulin-sensitivity may or may not turn out to have a 
significant influence on CVD risk but , like we used to say about chicken 
soup: it shouldn't hurt. 

E. The Goal of Therapy 

As noted earlier in the discussion of the J -curve, we need to avoid 
coronary hypoperfusion by too great and too fast a fall in blood pressure, 
part i cularly in hypertensives with LVH and coronary atheroscleros is who 
need mo re perfusion but who cannot v~sodilate because of poor 
autoregulation, i .e . , reduced coronary re serve. An initial goal of 150/90 
seems reasonable for maximal coronary protection . 

Others may need greater reductions in blood pressure to protect their 
vulnerable target organs. This seems particularly true for diabetics who 
have more microvascular complications, i.e. , retinopathy and albuminuria, 
the highe~ the blood pressure even below the "hypertensive" range (Le 
Floch et al , 1990). To protect their eyes and kidneys, their blood 
pressures may need to be lowered even below 120/80 but we have no good 
prospective data upon which to base our judgement. 

In summary, many changes in current practices can be made in our 
management of the majority of hypertensive patients to , hopefully, reduce 
their propensity for coronary disease. Much more care needs to be taken 
in evaluating their levels of blood pressure and ascertaining their 
overall cardiovascular risk status. Nondrug therapies should be strongly 
advocated and monitored. When drugs are needed, we should "start low and 
go slow," avoiding hypoperfusion and reducing as many risk factors as 
possible. 
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