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ation and Treatment of High Blood Pressure!

does not recommend drug treatment for uncom-

plicated hypertension when the diastolic blood pressure

(BP) is in the range of 90 to 94 mm Hg (marginal

hypertension). They advise instead nonpharmaceutical

therapy with periodic examinations to detect possible

progression of hypertension. Most physicians, however,

still use 90 mm Hg asthe level at which they will begin

treatment with drugs if necessary and at least 2 authori-

ties?? emphasize the importance of decreasing BP using

drug treatment when needed in all hypertensive pa-

tients, including those with diastolic levels as low as 90

mm Hg.This report will review some of the background

data concerning the effectiveness of treatment of pa-

tients with diastolic BP in the range of 90 to 94 mm Hg.

The question is of considerable importance because pa-

tients with diastolic BP in this marginal range comprise

approximately 40% of the hypertensive population.*°

Level of diastolic blood pressure and coronary

heart disease mortality: The leading cause of death in

marginal hypertension is coronary heart disease, which

is 3 times greater than stroke, the second leading cause.

However, cardiovascular risk is lower in marginal hy-

pertensive patients compared to patients with higher

levels of diastolic BP.®
The curve relating diastolic BP and coronary heart

disease mortality increases steeply at levels above 100

mm Hg.® Anderson,’ using 1978 data from the Fra-

mingham study, pointed out that the curve flattened out

at diastolic BP levels between 70 and 90 mm Hg;that

is, there was no increase in coronary heart disease mor-

tality between 70 and 90 mm Hg. Nosuch inflection or

“dogleg” in the curve was seen with respect to systolic

BP where coronary heart disease mortality increased

continuously from the lowest levels. This inflection in

the diastolic curve was not recognized before because of

the previous practice of drawing a smoothlinear regres-

sion curve, which will never disclose a dogleg. This au-

thor has been informed by Dr. A. D'Agastino of the

Framingham study that their most recent, still unpub-

lished data also show a dogleg or J-shaped diastolic

curve. Furthermore, 4 other epidemiologic studies® also

show in the unsmoothed curves relating diastolic BP
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and coronary disease mortality an inflection in the
range of 95 to 105 mm Hgdiastolic BP (Figure 1). The
relatively flat portion of the dogleg in all of the studies
included the range of marginal hypertension, suggesting
that the risk of coronary heart disease is no greater in
marginal hypertensive patients than in the normotensive

population.
Evidence for a dogleg or even J-shaped curve also

has been reported for treated hypertensive patients. The
inflection occurs at approximately 90 mm Hg with an
increasing incidence of coronary heart disease deaths at
progressively lower levels of diastolic BP.?!° Cruick-
shank!® reported that this phenomenon occurred only in
patients with evidence of preexisting ischemic heart dis-
ease. He suggests that in patients with narrowed coro-
nary arteries, myocardial perfusion, which occurs main-
ly in diastole, may becomecritical at a diastolic BP of
approximately 85 mm Hg.'° Other groups, however,
have noted a J-shaped curve!!-'? in the absence ofclini-
cally evident coronary heart disease. One study in the
elderly found a J-shaped curve'* while another did
not.!°

Because the epidemiologic studies described before
found J-shaped or dogleg curves, it is not surprising that
the same phenomenon is seen when the diastolic BP is
decreased to <90 mm Hg bytreatment. Althoughfinal
proofis still lacking, the recent evidence suggests that
diastolic BP possibly should not be decreased to <90
mm Fig.

Effect of drug treatment on heart disease mortality

in marginal hypertension: Most multiclinic trials (Ta-
ble 1) indicate that antihypertensive drug treatment has

not been effective in preventing coronary heart disease
morbidity-mortality.'© 7?

Opposed to 7 negativetrials, only 2 found that treat-
ment was effective in preventing coronary heart disease,
the relatively small European Working Party on Hyper-
tension in the Elderly Trial'* and the Hypertension De-
tection and Follow-up Program.’? However, the latter
was not a controlled trial in the accepted sense because
the general care of the control group was quite different
from that of the treatment group.

The 2 most definitive trials from the point of view of
adequate numbers and appropriate design were the
Australian'® and Medical Research Council!? (MRC)
trials. Their overall results indicated no significant pro-
tection against major coronary heart: disease events

from the use of antihypertensive drugs. These negative
results are supported by the 5 remaining trials listed in
Table [17.18.20 22

Effect of drug treatment on stroke prevention: It

is generally agreed that antihypertensive therapy de-
creases stroke morbidity and mortality.



 

TABLE I Effect of Treatment on Major Coronary Heart Disease Events: SummaryofTrials

 
Incidence CHD Events

 

No.of Entry DBP %

Triat Subjects (mm He) Treatment Control Difference

Showing no or negative benefit

VA 380 90 to 114 iM 13 13

USPHS 389 90 to 115 7 6 -1?
Oslo 785 90 to 109 20 13 —54

Australian 3,427 95 to 109 33 33 o*

MRFIT 7,012 90+ 115 124 5

MPPCDM 1,222 95+ 19 9 -it

MRC 17,354 90 to 109 222 234 12

Showing benefit

EWPHE 840 90 to 119 7 16 56

HDFP 7,825 90 to 104 86 107 20

 includes either mortatity alone or marbidity plus mortality when dala for bothare given
* Intentionto treat CHO = coronary heart disease; OBP = diastolic blood pressure; EWPHE = European Working Party High Blood Pressure in the Elderly, HOFP = Hypertension Detection and

Follaw-up Program, MPPCDM = Multifactorial Primary Prevention of Cardiovascular Diseasesin Middle Aped Men, MRC = Medic al Research Council, MRAIT = Multiple Risk Factor
~ Intervention Trial, USPH = United States Public Health Service, VA = Veterans Administration  
 

In marginal hypertension, however, the risk of stroke
is relatively low. The MRCtrial!? found that treatment
for | year protected against stroke in only | in 850 pa-
tients with a diastolic BP of 90 to 109 mm Hg. How-
ever, in patients with a baseline diastolic BP of 90 to 99
mm Hg, the incidence of stroke was only one-third or
less than in the 105 to 109 mm Hg range (Table II).

Therefore, the number of milder hypertensive patients
required to be under treatment in order to prevent a
single stroke must have been considerably >1 in 850.
These results further call into question the cost-effec-
tiveness of treatment of marginal hypertensive patients
even for the prevention of stroke.

Adverse effects and cost of drug treatment: Al-

though most patients tolerate antihypertensive drugs
quite well, moderate to severe adverse effects may occur
in a few. In the Veterans Administrationtrial,24 for ex-

ample, of 180 actively treated patients, 2 were with-
drawn because of presumed toxic reactions, and sideef-

fects such as lethargy, weakness and nasal stuffiness

weresignificantly more frequent in the treated patients
as compared to the placebo control subjects. The MRC

trial?’ reported that in men, adverse effects with ben-
droflumethiazide or propranolol were significantly in-
creased as compared to placebo.

Thecost oflifelong treatment for such a large num-
ber of patients is also a major consideration. This cost is
magnified by the current trend to prescribe new, quite
expensive drugs such as calcium antagonists and con-
verting enzymeinhibitors in place ofthe less costly, old-
er agents such as generic thiazide diuretics, propranolol
and reserpine. Drug treatment for the 20 million mar-
ginal hypertensive subjects could total, therefore, several
billion dollars per year.

The course of untreated marginal hypertension: In

the Australian trial,?° 1,943 placebo-treated patients

had diastolic BP for the 3 initial visits averaging be-

tween 95 and 109 mm Hg and remaining at >95 mm
Hg at the third visit. The investigators also followed,

without active treatment, 325 patients whose diastolic
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BP averaged <95 mm Hgduring the 3 initial visits.
After 3 years, 48% of the total untreated patients had
reverted to norma! BP without treatment.

Manyphysicians regard 3 visits as being sufficient to
characterize the average BP. The Australiantrial indi-
cated that the BP of some patients will require 24
months to decrease to normal.

None of the patients with initial diastolic BP <95
mm Hgat baseline developed elevation >109 mm Hg
over 3 years of follow-up, whereas 94 of the patients

exhibiting baseline diastolic BP levels between 105 and
109 mm Hgincreased to > 109 mm Hgduringthetrial.
Thus, marginal hypertensive subjects rarely exhibit se-
vere acceleration of BP over 3 years, whereas moderate-

ly severe hypertensive subjects often do. A lesser in-
crease of 95 to 109 mm Hg occurred in some of the

marginal patients (Table IIL). However, these more
moderate increases can be safely managed by 6-month
visits when they would be detected and treated before
the BP reached a high-risk level.

The placebo group who remained in the range of 90
to 94 mm Hgthroughoutthetrial, that is, the untreated
marginal hypertensive subjects, exhibited no significant-
ly greater rate of trial end points than the placebo pa-
tients who maintained normotensive levels of diastolic

BP of 85 to 89 mm Hg (Table IV). These data further
suggest the low risk associated with untreated marginal
hypertension. By contrast, in the placebo patients main-
taining higher levels of 95 to 99 mm Hg,the event rate
per year nearly doubled as compared to the marginal
hypertensive subjects and then increased more steeply
with a diastolic BP >100 mm Hg. At similar levels of
diastolic BP, the treated patients in general had higher
rates of trial end points than the placebo patients.

Marginal hypertension combined with systolic hy-

pertension: Systolic hypertension is defined as a systolic
BP of 160 mm Hgor higher. Although often associated,
there are important differences between systolic and
diastolic hypertension.”’ The latter is characterized by
constriction of arterioles while systolic hypertension re-
sults from loss of compliance of the aorta causing a
steep systolic increase during cardiac ejection. Diastolic

BP may remain normal if the arterioles are not con-
stricted.

Systolic hypertension in the presence of normal or
marginal diastolic hypertension often occurs in the
aged. Underthestress ofthe first 1 or 2 medical exami-
nations, these individuals may have an increased cardiac

output, resulting in systolic hypertension. This response
is amplified by impaired baroreceptor moderation of the
BP elevation with aging. During subsequent visits, as
elderly patients become accustomed to the clinic envi-
ronment, the increased cardiac output often moderates

and the systolic BP reverts to normal. Systolic hyperten-
sion, however, may persist in many other patients.

Epidemiologic studies indicate that systolic hyper-
tension poses as great or greater a risk as diastolic hy-
pertension.2" However, there are presently no data from
controlled clinical trials for determining the effective-
ness of drug treatment in isolated systolic hypertension.
It is, therefore, uncertain whether treatment will be
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TABLE Il MRCTrial: Stroke Rates/1,000 Patient Years in

Relation to Average Entry Diastolic Blood Pressure
 

Average Entry DBP (mmHp)
 

 

Strokes/ 1,000 Pt Yrs <95 951099 100to104) 105tn 109

Active treatment 0.3 18 14 LA

Placebo 14 23 3.1 44

Difference
“Strokes prevented” 1.1 0.5 17 30
 

DBP= diastolic blood pressure
Reproduced from Medical Research Council Working Party on Mid Hypertension * with permissionof the publisher

 

 

TABLE Hil Australian Trial-— Placebo Group: Average

Diastolic Blood Pressure After 3 Years Compared to Average

Diastolic Blood Pressure at Entry
 

Average DBPFirst 3 Visits (mmmHp)

 

 

 

Average DBP a

After 3Yrs(mmHg) <95 95to99 10010104 105 tn 199

>109 0 AN 13% AN"

95 ta 109 19% 30% 41% 35°

<95 75% 58% 38% 16%

DBP= diastolic blood pressure —

Reproduced from Management Commitlee of the Austraban Therapeutic Triste

Mild Hypertension:* with permission of the publisher
 

 

TABLE IV Data from Australian Trial—Trial End Points:
Rates by Average Diastolic Blood Pressure Throughout the

Study for Active and Placebo Subjects
 

TEP Rates/ 1.000 Yrs

Average DBP (mmHg) nnn

 

Throughoutthe Trial Active Placebo

<85 123 118

85 to 89 13.4 188

90 to 94 29.7 16?

9510 99 75.8 287

>100 845 60 4
   DBP = diastole blood pressure. TEP = trialend points

 

beneficial or at what level to begin. Some physicians
initiate drug treatment of persistent systolic hyperten-
sion on the reasonable but unproven assumption that

such treatment will prevent stroke and heart failure,

which are both prevalent in aged hypertensive patients.
Conclusions: Few patients with uncomplicated mar-

ginal hypertension require drug treatment. However,
other hygienic measures such as weight reduction if
needed, salt and alcohol restriction, regular exercise.
cessation of cigarette smoking and especially dietary re-
striction of saturated fats and cholesterol are indicated.
Also, antihypertensive drug treatment is advisable in
marginal hypertensive subjects with diabetes mellitus or
with renal impairment from other causes or congestive
heart failure or with moderate to severe left ventricular
hypertrophy or other evidence of organic changes secon-
dary to hypertension. Aside from these exceptions, most
of which are infrequent among marginal hypertensive
subjects, there is little evidence that these patients will
achieve enough benefit to justify the costs and adverse
effects of antihypertensive drug treatment.
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