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ABSTRACT

Although systolic blood pressure elevation is res-
ponsible for increased incidence of cardiovascular
accidents in old people, the preventive benefit of
lowering systolic hypertension in elderly has not
been confirmed.

A double blind study comparing the effects of a
placebo and of an active regimen (hydrochloro-
thiazide-triamterene with or without methyldopa) in
people over 60 years with isolated systolic hypertan-
sion has been undertaken by the European Working
Party on High blood pressure in the Elderly (EWPHE).
The actively treated group shows a lowered sitting
blood pressure (-15/6 mm Hg), a mild increase of
serum creatine, serum uric acid and blood glucose
and a mild decrease of serum potassium after two
years of treatment when compared to the spontaneous
changes observed in the placebo treated group.
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4. The study is continuing to evaluate if the blood
pressure reduction prevents or reduces the incidence
of cardiovascular accidents, although some biochemical
changes were provoked by the treatment.

INTRODUCTION

It has been shown that the distribution of blood
pressure values has a unimodal Gaussian distribution (16)
and that systolic and diastolic blood pressure values
increase progressively with age up to 60 years. If we
assume, as suggested by the WHO (9), the value of
160/95 mm Hg as the upper limit of normal blood pressure,
a significant number of people over 60 years can be

classified as hypertensive patients. Many studies have
shown that the incidence of cerebrovascular (hemorrhage,
thrombosis), cardiac (angina pectoris, myocardial in-
farction, cardiac failure) and renovascular (nephro-
angiosclerosis) diseases is directly correlated with the
severity of blood pressure elevation. According to
Kannel et al. (14) there is an increase of the athero-
thrombotic brain infarction of about 30% for each 10 mm
Hg rise of systolic blood pressure.

On the contrary it is still controversial if the
blood pressure reduction can prevent these cardiovascular
complications. Indeed the problem is very complex and
the results may be very different according to the para-
meters examined. Hoobler et al. (10) found no signifi-
cant benefit of antihypertensive treatment in the recur-
rence of cerebrovascular strokes in hypertensive patients
when compared to placebo treated patients (with exception
of decreased incidence of cardiac failure).

While there has been no doubt on the advantages of
treating patients with more severe hypertension (19),

only recently some studies have shown the usefulness of
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treatment in mild and moderate forms of arterial hyper-
tension (11-13).

However, the practitioners find it often more
difficult to accept the idea of antihypertensive treat-
ment in elderly than in younger patients. This might
perhaps be due to the very important side effects of
the first available antihypertensive drugs as mecamy-
lamine, exametonium, pentolinium etc. with their ortho-
static hypotension; also in the past the systolic high
blood pressure was not considered so dangerous as the
diastolic blood pressure elevation. More recently it
has been recognized that the systolic blood pressure
elevation "per se" is a major risk factor for cardio-
vascular disease. Furthermore, the discovery of new
antihypertensive drugs as diuretics, alphamethyldopa,
clonidine, etc. has allowed to achieve a better control
of blood pressure without important side effects.

Controlled trials with these hypotensive agents
in elderly patients have so far revealed no increased
mortality nor morbidity with the active treatment and
suggested either no difference or even some possible
benefit. A recent paper of the Hypertension Detection
and Follow-up Program (HDFP) (11,12) showed a decrease
(-17%) in mortality of hypertensive patients treated
with stepped care when compared to the regular care group
both in the total population and in the subgroup of
patients between 60 and 69 years, although the blood
pressure reduction was only 5 mm Hg greater in the
stepped care group. The simultaneous improvement of
non-cardiovascular deaths in the stepped care groﬁp,
casts some doubts on the hypotensive reduction as the
only cause of mortality decrease. Also in the Austra-

lian therapeutic trial in mild hypertension 582 subjects



1154 AMERY ET AL.

were between 60 and 69 years at entry and a separate
analysis of this subgroup showed a 39% reduction in trial
end-points in the active treatment group compared to
the placebo group (17).

In a recent double blind placebo controlled trial
in 91 elderly patients with mild hypertension, Kuramoto

et al. (15) found no difference between the active

treatment and control group in total mortality (7 in
each group), cardiovascular mortality (3 in each

group) and a non-significant decrease in non-fatal
cerebrovascular events (1 versus 3) or congestive heart
failure (0 versus 3). Combining the fatal and non-
fatal cardiovascular events no significant difference
was found between both groups (4 versus 9); adding

the patients, all belonging to the placebo group, who
were excluded because of a blood pressure rise excee-
ding 200/100 mm Hg (n = 9), the total number of cardio-
vascular events was significantly (p <0.01l) decreased
in the active treatment group (4 versus 19).

Also Sprackling et al. (18) found no significant
difference in total mortality and non-fatal cardio-
vascular events in an open trial where elderly hyperten-
sive patients have been randomly allocated to methyl-
dopa treatment and to a regimen without hypotensive
drugs.

In all the major trials the patients were selected
on the basis of certain diastolic levels: up to now no
results are available of large controlled trials on the
influence of antihypertensive therapy on morbidity and
mortality in patients with isolated systolic blood pres-
sure elevation.

In 1973 the European Working Party on High blood
pressure in the Elderly (EWPHE) started to study the

influence of antihypertensive therapy on cardiovascular
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prognosis in elderly hypertensive patients using a
protocol for a double blind multicentre trial. Previous
interim reports dealing with the pilot trial, the two-
years follow-up, the four-years follow-up, the glucose in-
tolerance, the uric acid levels and changes in renal

and cardiac function during the placebo and active drug
treatment in patients above age sixty have been already
published (1-8).

In the present paper are reported the blood pres-
sure and biochemical changes observed during a 2-years
follow-up in a special group of elderly hypertensive
patients, namely those with isolated systolic blood
pressure elevation, as defined by a diastolic blood
pressure below 95 mm Hg and a systolic blood pressure
of 160 mm Hg or more. The patlents were randomly divided
in two subgroups: one was treated with active drug
(diuretics with or without methyldopa), while the
other received a placebo. Mortality and morbidity
are deliberately omitted since the trial is continuing
in all the centers.

RESULTS

A. Characteristics on Admission

On January 1, 1980, a total number of 650 patients
have been admitted into the EWPHE trial; 132 of these
had a sitting diastolic blood pressure between 90 and
94 mm Hg at entry. They will be the subject of the
present report. Their characteristics are given in the
table 1. No significant differences between the two
treatment groups were found on admission and therefore
both groups are comparable at the start of the trial.

The average age was 72.9 years (table 1) and
patients up to 93 years of age were admitted into the
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TABLE 1

Some Characteristics on Admission
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Probability
Placebo Active of between
group
differences
Total number (n) 58 74
Age (in years) 73.3 + 1.1 ]72.5 + 0.9
Sex: male (n) 14 16
female (n) 44 58 %
o
Body weight (in ky) 65.6 + 1.5 | 65.3 + 1.2 s
~
Height (in cm) 159 + 1.1 | 158 + 0.9 o
Recumbent blood 180 + 181 + 2.1 o
pressure (in mm Hg) 5T 7 37 % 3 .
Recumbent pulse rate o
(in beats/min) 75 + 1.3 79 + 1.1 A
Eye fundus a
- grade I (n) 11 26
- grade II (n) 28 32
- lens opacity {(n) 2 2
- normal (n) 11 8
- unknown (n) 6 6
trial. Only 23% of the patients were males. Obesity
was not a major problem in these patients, since their

mean body weight was 65 kg for an average height of

1.58 m.

The cardio-thoracic ratio averaged 52%, which

could be considered as high in a middle aged population,

but is frequently seen in a population over age 60.

The cause of the hypertension was not fully studied

in the majority of cases, since in most patients inves-
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tigations such as a renal arteriogram were not performed
(table 2). Renal parenchymal disease was considered

as the cause in about 8%. Renovascular hypertension

was suspected in 4 patients. 1In some cases, a probable

diagneosis was made and an additional possible diagnosis

suygested. The total number of etiological diagnoses

therefore exceeds the number of patients entered.

B. Drug Intake

The drug intake in the actively treated patients
is given in table 3. The daily intake of hydrochloro-
thiazide averaged 35 mg over the total trial period;
only a few patients were taking methyldopa after 3
months, while from one year on the methyldopa intake
averaged 226 mg daily.

C. Blood Pressure

The changes in sitting systolic and diastolic
(phase 5) blood pressure are given in table 4 and in
figure 1.

In the placebo group, both the systolic and
diastolic blood pressure fell slightly during the first
year and continued to decrease during the second year.
In the actively treated group the fall in blood pressure
during the first three months was 20/7 mm Hg. After
3 months the systolic and diastolic blood pressures
continued to decrease in the actively treated group
p robably as a consequence of the administration of
me thyldopa. At 2 years the average sitting blood
pressure was 16/8 mm Hg higher in the placebo treated
group than in the actively treated group.

A minority of patients have been followed for
two years and not all have been followed for three
months.
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[
TABLE 2
Diagnosis on Admission
Probability
of between
Placebo | Active group
differences
Functlional diagnosis of
hypertension
- hypertension without 35 51
organ involvement (n)
- hypertension with only 10 12
left ventricular hyper
hypertrophy (n)
-~ hypertension with myo- 3 4
cardial infarction or
angina pectoris (n)
0
E
- hypertension with only 4 3 9
central nervous system -
involvement (n) —_
—
- hypertension with only 0 0 ©
renal involvement (n) 5
: w
- hypertension with eye 0 0 -
fundus grade III only(n) e
A
- hypertension with mul- 6 4
tiple organ involvement A,
(n)
Etiological diagnosis of
hypertension
- essential (n) 55 71
- renal parenchymal 2 5
hypertension (n)
- possible renovascular 1 3
hypertension
- other secondary causes 1 2

(n)
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TABLE 3

Average drug intake in the active treatment
group (in mg)

Hyiﬁiggig;o— Triamterene | Methyldopa
After 1 year 33 + 2.0 66 + 4.0 232 + 70
After 2 years 37 + 2.6 74 + 5.1 300 + 119
TABLE 4°
Sitting blood pressure (mm Hg)
Probability
of ketween
Placebo Active group
differences
During run-in-period | 178 + 2.1 | 178 + 1.8 | > 0.1
91 + 0.3 92 + 0.2 > 0.1
(58)* (74)
After 3 months 167 + 2.9 158 + 2.6 = 0.03
87 + 1.0 85+ 1.4 | =0.15
(49) (56)
After 1 year 170 + 4.1 152 + 2.1 < 0.001
90 + 1.9 84 + 1.2 = 0.006
(31) (41)
After 2 years 166 + 5.8 150 + 2.6 = 0.02
85 + 2.9 77 + 2.1 = 0.04
(19) (25)
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D. Body Weight

On admission, the body weight was similar in both
groups {(table 1); an at no time during the first two

years was there a significant difference in body weight
between the two groups.

E. Serum Creatinine

The serum creatinine levels (table 5)were similar
in both groups on admlission. In the placebo group the
serum creatinine rose slightly and this rise was signi-
ficant (p = 0.04) after two years. During the trial
serum creatinine tended to be higher in the actively
treated group than in the placebo group and this diffe-
rence was significant after one year (figure 2).

TABLE 5°

Serum Creatinine (mg%)

Probability

of between
Placebo Active —
differences

During run-in-period | 1.0 + 0.04 | 1.0 + 0.03 [~ > 0.1

(58)f (74)

After 3 months 1.1 + 0.04 1.2 + 0.04 > 0.1
(48) (55)

After 1 year 1.1 + 0.08 1.2 + 0.05 > 0.1
(29) (38)

After 2 years 1.1 +0.09 1.2 + 0,06 > 0.1

(18) (24)




THERAPY IN THE ELDERLY 1163

The increase in serum creatinine was related to the
hypotensive effect in the actively treated group at 3

months (figure 3). The decrease of sitting blood pres-
sure in the first three months was significantly corre-
lated with the increase in serum creatinine in this

period.

In the placebo group, this relationship was

not significant (r = -0.21 and p <0.1).

F. Serum Uric Acid

The serum uric acid level (table 6) was similar
in both groups on admission. In the placebo group a
small but insignificant increase was observed (figure 4)
In the active treatment group serum uric acid increased
by 29% during the first year and remained high during
the subsequent years. The changes in serum uric acid

(y) within the first year were significantly correlated

TABLE 6°

Serum Uric Acid (in mg$)

Pgﬁﬁi&ﬁty
Placebo Active © een
_ i frerences
During run-in-period | 5.4 + 0.20 | 5.2 + 0.16 > 0.1
51t (73)
After 1 year 6.0 + 0.32 | 6.7 + 0.32 = 0.09
(31) (39)
After 2 years 5.7 i'0.44 6.6'i 0.36 > 0.1
(18) (22)
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with the changes in serum creatinine (x)
following formula:

according to the

- in the active treatment group: y = 0.84 -+ 2.78x
n = 37
r = 0.496 and p = 0.002

~ in the placebo group this relationship (r = 0.22)
was not significant.

G. Serum Potassium and Sodium

The combination of a thiazide diuretic and a’

potassium sparing agent provoked only small changes in
serum potassium (table 7 and figure 5).
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TABLE 7°
Serum Potassium (in mEq/1l)

Probability
Placebo Active of between
group
differences
During run—-in-period 4.3 + 0.05 4.2 + 0.05 > 0.1
(s8)f (74)
After 3 months 4.3 + 0.06 4.1 + 0.06 = 0.01
(46) (55)
After 1 year 4.4 + 0.07 4.2 + 0.07 = 0.07
(31) (40)
After 2 years 4.2 + 0.08 4.1 +0.12 > 0.1
(19) (23)

The serum sodium concentrations were similar in
both groups on admission and subsequent changes were
small and mostly statistically insignificant.

H. Blood Glucose
As reported elsewhere (5) the fasting blood glucose

level did not change significantly in the placebo trea-
ted group during the first year (figure 6). Also in
the actively treated group, the rise in blood glucose
was not significant; the number of patients was however
smaller (n = 38 after one year) than in our previous

report. .
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DISCUSSION

The reports of the Framingham study have shown
an increased incidence of coronary thrombosis, cerebro-
vascular accidents and cardiac failure in elderly hyper-
tensive patients when compared to normotensive people
of the same age; this by itself does not justify anti-
hypertensive therapy. Indeed it must be shown that the
antihypertenisve therapy prevents the cardiovascular
complications of hypertension. On the other side the
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antihypertensive treatment must be given for the whole
life and is not without side effects especially in old
people when many fundamental functions are naturally
worsened as the hemodynamic one. Indeed renal, coronary
and cerebral blood flows decrease with age and the
baroreflex function too is altered: this complication
calls for extreme caution in the antihypertensive treat-
ment of elderly.

The aim of reducing mortality and morbidity through
the reduction of elevated blood pressure in hyperten-
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sive patients without interfering on the quality of the
life was evaluated in our patients with diuretics with
or without methyldopa. A pilot study with these drugs,
allowed to show that this treatment can produce a slow
progressive fall in pressure without an excess of
terminating events in the actively treated group when
compared to the placebo group. It was therefore decided
that 1) the results of morbidity and mortality should
not be communicated during the course of the trial and
2) the latter should be terminated only when signifi-
cant results will be available. Also the rules for
stopping the trial have been agreed on.

Although a definite answer cannot be given the
results on blood pressure changes and the simulta-
neous biochemical modifications are available up to
2 years of follow-up.

The antihypertensive treatment caused a greater
blood pressure reduction of about 15/6 mm Hg in the
treated group when compared to the placebo group,
although a spontaneous blood pressure decrease of
about 11/4 mm Hg was observed in the untreated pa-
tients after 3 months of study which persisted through-
out the study. 1In the actively treated group the sys-
tolic blood pressure was maintained in the range of
153 mm Hg against 167 mm Hg in the placebo group. If
the blood pressure reduction in our study had a simi-
lar effect as the effect shown for the blood pressure
in the population by Kannel (14), the blood pressure
changes observed in our study would cause a significant
decrease in cerebrovascular strokes. However it is
not clearly established how long such a difference in
blood pressure has to be maintained or whether a
reduction of pressure from a previously high levels
has the same beneficial effect as that calculated from
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observed casual blood pressure differences in epidemio-
logical studies not involving intervention.

The possibility of comparing a placebo and a
treated group is important to correctly identify the
side effects of drugs because in the o0ld people there
are some natural changes whichmay be erroneously attri-
buted to the antihypertensive therapy.

The serum creatinine showed a slight increase in
the placebo group during our study, but in the actively
treated patients the serum creatinine rise was more
consistent. In the treated group the serum creatlnine
increase was directly correlated to the reduction of
systolic levels, while this correlation was not found
in the placebo treated patients. These results may
suggest that either the degree of blood pressure reduc-
tion in the placebo group was not enough to reduce
renal blood flow and glomerular filtration rate or that
there was a direct effect of diuretics on renal excre-
tory function.

On the contrary serum uric acid levels were un-
changed in the placebo group while there was a signifi-
cant rise in the actively treated patients: these modi-
fications were proportionally correlated to serum crea-
tinine changes.

With the association of the potassium sparing
drug triamterene and the potassium depleting hydro-
chlorothliazide used in the present trial the reduction
in blood pressure was obtained without clinically
relevant disturbances in serum potassium levels.

In the present trial the diuretic treatment caused
a reduced glucose tolerance test, which may be consi-
dered a possible risk for coronary artery disease:
however the difference between the active and placebo

treated group was not statistically significant.
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The number of patients (132) and the duration of
follow-up (2 years) does not allow generalized and
conclusive statements. However it is interesting to
compare the results of this group of elderly people
with isolated systolic hypertension with what has been
found in the total population of the EWPHE study inclu-
ding 650 patients with systolic and/or diastolic blood
pressure elevation and followed for a longer period
(5 years). During the run-in period the diastolic
blood pressure, as it is expected, was significantly
higher in the whole population than in our subgroup,
while systolic blood levels and all the other charac-
teristics (body weight, age, years, etc.) were not
statistically different (table 8).

TABLE 8°
Blood pressure before and during active treatment (mm Hg)

EWPHE subgroup with Total EWPHE
systolic hypertension papulation
178 + 1.8 182 + 1
Placebo
92 + 1 101 + 1
158 + 2 159 + 1
3 months
85 + 1 91 + 1
152 + 2 150 + 1
1 year
84 + 1 87 + 1
2 years 150 + 3 149 + 1
77 + 2 85 + 1
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During the active chronic treatment the systolic
blood pressure values had similar reductions at 3 months,
1 and 2 years, while the diastolic values remained on
the average slightly higher in the whole population.

We can assume therefore that it will be possible to
maintain in our subgroup of patients a significant
reduction of systolic blood pressure in the follow-up,
as it has been observed for the whole population.

The pattern of serum creatinine, uric acid and
serum potassium was similar in both groups and the fact
that the potassium decrease did not reach a statisti-
cally significant level in the systolic hypertensive
patients as in the whole population is probably due to
the smaller number.

TABLE 9o

Average daily drug intake in the total EWPHE population
and in the subgroup with systolic hypertension.

Hydrochloro-
thiazide Triamterene Methyldopa
mg/day mg/day mg/day
5 . -
o |3 months - -
~ 0N
- c
88 |1 year 33 66 232
RN
>0
N 212 years 37 74 300
e
A
m 0 {3 months| 34 + 0.7 68 + 1 47 + 11
27
W11 year | 38 + 0.9 76 + 2 250 + 29
S Q|2 years 37 + 1.0 74 + 2 302 + 44
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Urig Acid,.Serum Creatinine and Serum Potassium Changes
during Active Therapy in the total EWPHE Population and

TABLE 10
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in the Subgroup with Systolic Hypertension.

Placebo 3 months 1 year 2 years
3
'3 | 5.2 +0.16 6.7 +0.32| 6.6 +0.36
1 |8
oE
($) Q
T [ % 5.32 + 0.07 6.51 + 0.11 | 6.48 + 0.14
% b
&
9 (1.0 +0.03 |1.2 +0.04 [1.2 +0.05| 1.2 +0.06
) 4 -— — —
5 |5
ol B
gE
V]
5 g g 1.00 + 0.01 [1.15 + 0.02 [1.18 + 0.02 | 1.14 + 0.03
E
'3 (4.2 +0.05 4.1 +0.06 4.2 £0.07 | 4.1 +0.12
g 0
g
Q
2 g 34.16 +0.01 [4.09 + 0.03 |4.08 + 0.03 | 4.05 + 0.04

Another interesting observation concerns the doses

of the hypotensive drugs used in the subgroup and in
Indedd the doses of

the whole population (table 9).

of hydrochlorothiazide,

used were very similar in both groups:

triamterene, and methyldopa
this is against

the generalized believe that solitarxy systolic hyper-—

tension is more sensitive to the antihypertensive thera-

py than systolic and diastolic hypertension.
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Our study has shown that the association of diu-
retics and methyldopa is effective in significantly re-
ducing systolic and systolic plus diastolic hypertension
in elderly people, while causing mild elevation of
serum creatinine, uric acid and blood glucose and pre-
venting the natural slight rise of potassium observed

in the placebo group (table 10). The accurate and con-

stant follow-up of these patients must tell us if the
balance between the blood pressure reduction and the
biochemical changes positively or negatively influences
the major causes of morbidity and mortality from cardio-
vascular diseases.

The following centres are collaborating in the EWPHE
study:

University Hospital Haukeland, Bergen, Norway: P. Lund-
Johansen, O0.J. Ohm
North Karelia Project, Kuopio, Finland: A. Alasoini,
A. Koistinen, A. Nissinen, P. Puska, J. Tuomilehto
Zuiderziekenhuls, Rotterdam, The Netherlands: W. Bir-
kenhdger, P. De Leeuw, P. Willemse
University Hospital St. Raphael, Leuven, Belgium:
R. Fagard, J. Hellemans, W. Pelemans
University Hospital Ghent, Belgium: M., Bogaert,
D. Clement
Geriatric Hospital Le Valdor, Liége, Belgium: A. Mutsers,
P. Brixko
Medisch Centrum voor Huisartsen, Leuven, Belgium:
M. Deruyttere _
University Hospital St. Luc, Bruxelles, Belgium: J.F.
De Plaen, C. van Ypersele
Hoépital Charles Foix, Ivry, France: P. Berthaux,
F. Forette, J.F. Henry
Hammersmith Hospital, London, England: C. Bulpitt,
P. Lewis
St. Charles Hospital, London, England: J. Morris
Victoria Geriatric Unit, Glasgow, Scotland: J.P.R. Mac-
Farlane, B.O. Williams
St. John's Hospital, London, England: R. Hamdy, N. Perera
University Hospital, K&ln, West Germany: U, Laaser,
K. Meurer
Istituto di Ricerche Cardiovascolari, Milano, Italy:
G. Leonetti, L. Terzoli, A. Zanchetti



1174 AMERY ET AL.

University Hospital Sta Maria, Lisboa, Portugal:
F. de Padua, J. Forte, P. Miguel

Royal College of Surgeons, Dublin, Ireland: M. Laher,
K. O'Malley, E. O'Brien.

The study is coordinated by A. Amery (Leuven) and
A. De Schaepdryver (Ghent), supported by the Belgian
Hyvertension Committee and the Belgian Medical Fund
(FGWO) and performed under auspices of the World Health
Organization (WHO: Z. Pisa).

Tablets of alpha-methyldopa and placebo are kindly
supplied by Merck, Sharp & Dohme and capsules of hydro-
chlorothiazide + triamterene and placebo by Smith, Kline
& French; their support is gratefully acknowledged. We
also thank A. De Maesschalk and G. Van Herpe for their
help and advice in processing the drugs and J. Vanholle-
beke, Boehringer Pharma, for his help in the design and
evaluation of the quality control study of biochemical
estimations.

E. Freis, F. Gross and S. Hoobler gave most valua-
ble criticism and advice.

C. Dollery, J.V. Joossens and T. Strasser served
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