Antiliypertensive therapy in elderly patients

JINTH INTERIM REPORIT

11E LUROPEAN WORKING PARIY ON HlIGH BLoon PRESSURE 1N 1ne ELberLy (EWPHE)®

Summary

Over 8uo hypertensive patients above the age of 6o
years have now been entered into the double-blind
multicentre trial of the European Working Party on
High Blood Pressure in the Elderly (EWPHE). After
stratification and randomization, half were treated
with one capsule daily containing 25 mg hyvdrochlor-
othiazide and 50 mg riamierene, and half were given
matching placebo. If blood pressure control was
insufficient a second capsule was given and, if
necessary, up to 2 g methyldopa duily.

Prior to randomization, no significant differences
were present between the two groups. A significant
blood pressure difference between the groups was
attained during the initial phase of the wrial and
maintained during 5 vears of follow-up. No major
disturbances in serum sodium or serum potassium
were observed. However, serum creatinine and serum
uric acid rose in the active treatment group, but not in
the placebo group.

A favourable influence of active treatment on
prognosis can be expected on the basis of the blood
pressure reduction and in the absence of major
clectrolyte disturbances, However, since the other
treatment effects may offset this potential benefit,
conclusions can be drawn only on the basis of
observed statistical differences in terminating events
between the groups. The trial still continues and more
patienus are being admitted. Neth ] Med 1984:
27:105.

Introduction
Hypertension is one of the major risk factors for

stroke and coronary heart disease in both middie-
aged and elderly subjects'’. However. such an
association does not necessarily imply that morbidity
and mortality are reduced when blood pressure is
lowered by antihypertensive drugs. Controlled trials
with antihypertensive agents in elderly subjects have
not shown increased mortalily or morbidity asso-
ciated with active treatment, but either no difference
or some possible but not necessarily statistically
significant benefi*?, "

In view of the uncertainties regarding treatment in
aged people, the European Working Party on High
Blood Pressure in the Elderly (EWPHE) initinted a
study to assess the effects ol antihypertensive drug
therapy in patients above the age of 6v years. A
double-blind multicentre trial was designed, which
started in 1973, Several interim reports have been
published so far; the present paper (ninth interim
report) reviews data observed up 1o June 1983. The
report deals ouly with treatiment effects which are
not end-points for the study. Mortality and morbi-
dity data are deliberately omitted, since they are
known only to the co-ordinating office; revealing
these data would destroy the nature of the trial.

Patients and methods

Study protocol

Elderly patients with high blood pressure are admit-
ted to the study if they (ulfil certain criteria. Before
final admission of a patient, his or her initial record
form is sent to the co-ordinating office after a run-in
period on placebo capsules.

Addiess lor correspondence: Dr A, Amery, Co-ordinating Office of the EWPHE, Academisch Zickenhuis Sint-Ralaél, Kapucijnenvoer
33, 300 Leuven, Belgium,

*“Ihe following members are participating in the EWPHE: A. Amery', K. Beard®, W. Birkenhiiger', M. Bogaert’, P. Brixko', C. J.
Bulpitt*, D. Clement’, P. de Leeuw’, J. F. de Plaen’, M. Detuytiere’. A. de Schaepdryver®. R. Fagard', H. Feltkamp®, F. Forette®, J.
Forte”, R, Giauwels', R. C. Hamdy". J. Hellemans', J. F. Hemy™, A. Koistinen", G. Leonetti”, P. Lewis®, P, Lund-Johansen™, J. P. R.
MacFarlane’, K. Mcurer”, P. Miguel", J. Motris®, A, Mutsers®, A. Nissinen", E. O'Brien"”, W. O'Callaghan", K. O'Malley", P.
Omvik™, J. C. Petrie”, L. Terzoli", ). Tuomilehto®, ). Webster”, B. O. Williams?, and P. Willemse®.

1. University Hospital St Rafa€l, Leuven. Belgium: 2. Victoria Geriatric Unit, Glasgow, Scotland; 3. Zuiderziekenhuis, Rottcrdam,
‘The Netherlands; 4. University Hospital, Gent, Belgium; 5. Geriatric Hospital Le Valdor, Lidge, Belgium: 6. Hammersmith Hospital,
London, United Kingdom; 7. University Hospital St Luc, Brussels, Belgium; 8. Medisch Centrum voor Huisartsen, Leuven, Belgium;
9. University Hospital Kéln, West-Germany; 10. 1dpital Chatles Foix, lvry, France: 11. University Hospital Santa Maria, Lisboa,
Portugal; 12. St John's Hospital, London, United Kingdom: 13, North Karelia Project, Kuopio, Finland: 14. Istituto di Recherche
Cardiovascolati, Milano, ltaly: 15, University Hospital Haukeland, Bergen, Norway; 16. St Charles Hospitnl, London, United
Kingdom: 17. Royal College of Surgeons, Dublin, lreland; 1B, Aberdeen Royal lnfirmary, Aberdeen, Scotland.

Neth J Med 27 (1984) 165



oth imterm veport of the FWPHE

The positive (scelection) criteria are as follows: 1)
age of 6o vears or more at admission to the study; 2)
sitting blood pressure taverage of readings on three
separate visits) on placebo duting the run-in period
within certain limits: 160 to 239 mm g for systolic
and 9o to tro mm Hy lor digstolic blood pressure: 1)
paticnt’s willingness to co-opetate and to be lol-
lowed-up regulatly (informed consent).

Negative (exclusion) criteriaare: 1) curable causes
olincreased blood pressure: 2) certain complications
ol hypertension. i.c. retinopathy grade 11 or 1V,
congestive heart failure. enlarging aortic ancurysm,
severe renal failure, past history ol cercbral o
subarachnoid hacmorrhage: 3) concurrent discases
such as hepatitis or cirrhosis. gout, malignancy,
cte.

Yatients are classified for cach collaborating cen-
tre into one of cight categories according to age. sex,
and the presence or absence of cardiovasculi
complications of hypertension. After classification,
patients are randomly allocated 1o an active teat-
mentor placebo ueatment group for the dutation of
the study. The cortesponding drugs are sent to the

TABLE 12 SOME CHARACIFRISIICS AT ADMISSION

Total number (n)

Age (in vears)

Sex: male (n)
female (n)

Body weight (in kg)

Height (in cm)

Recumbent blood
pressuic (in mn Fg)
systolic

diastolic

(phase 5)
Recumbent pulse rate
(in beats/min)
Eve fundus

grade 1 (n)

grade 11 (n)

lens opacity (n)

normal (n)

unknown (n)
Central nervous

system disturbances

present (n)

this ftem is available,
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different centres where the patient can be admitted
to the studv if he or she continues to fulfil the
admission  criteria. Treatument randomization  is
restricted so that. in cach of the categories for a
participating centre, approximately the same num-
ber of patients will receive active or placebo treat-
ment (restricted randomization per centre and per
category).

At first, all patents receive 1 capsule containing
cither 25 mg hydrochlorothiazide and 50 mg triam-
terene. or a matching placebo. The dosage may be
increased. after at least 2 weeks, to 2 capsules per
day. Il the blood pressure remains high after 1
month, methyldopa in the treated group or matching
placebo in the other group can be added in an initial
dose of 500 mg, increasing eventually to four 500 mg
tablets daily. Both capsules and tablets are identical
in shape, taste and colour to their matching place-
bo.

aticnts imay end the study for one of the following
rcasons: 1) by completion of 7 vears” observation: 2)
by being lost to follow-up: 3) by interruption of all
study treatment during more than 3 months: 4) by

Placcho Active I’robability
of benwveen-
group
differences
423 120
721 2 030 71.7 X 0.40
1260 [RY
297 28y
67.24 0.6 00.7 + 0.6
(410) (414)
159 + 0.5 159 * 0.5
(407) (J02)
183 2 09 184+ 0 p > oo dorall
(418) (415) ilems
oo 4 0.y 9o+ oy
(418) (113)
77.8 2 0.8 78.8 + 0.5
(4006) (409)
R 1. R L
(420) (420) (ary) (414)
140 115 158 152
168 173 158 159
2R 25 iR 20
(1 03 (X} 66
23 2.4 10 17
70 72
(422) (420)

In this and the tollowing table mean # standard crror of the mean are piven. together with, in brackets, the number of paticnts from whom
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oune of the specific study terminating events. includ-
og death. cercbral or subarachnoid hacmorrhage.
Jevelopment of hypertensive retinopathy grade 111
or IV, enlarging or dissecting aneurysm. congestive
heart failure not controltable without diuretics or
antihypertensive drugs. hypertensive encephalopa-
thy, increase in left ventricular hypertrophy and a
rise in blood pressure exceeding the defined lim-
its.

All patients” data are recorded and sent to the
co-ordinating office everv 3 months.

Statistical methods

A paired (-test was used for within-group changes
and a standard unpaired t-test for comparison
between the active and placebo groups.

Results

Characteristics at admission

Ou 1st June 1983, a total number of 843 paticuts had
been admitted into the trial. Their characteristics arc
given in the tables. No significant differcnces
between the two groups were generally found at
admission. and both groups were therefore compa-
rable at the start of the trial. except for cardio-
thoracic ratio (p= v.004).

The average age was 71.9 (tabel 1) and patients up
10 97 vears of age were admitted to the trial. Only 30
per cent of the patients weie males. I the total study
population, obesity was not a major problem since
the mean body weight was 67.0 kp {or an average
height of 3.59 m. The cardio-thoracie ratio averaged
s2.4 per cent, which could) be considered high in a
middle-aged population but is frequently seen in a
population over age 0o, :

The cause of hypertension was not determined in
the majority of cases. since in most patients exami-
nations such as renal arteriography were not per-
formed. Renal parenchvmal disease was considered
to be the cause in 7 per cent. Renovascular hyper-
tension was suspected in 15 patients. In some cases a
tentative diagnosis was made and an additional
possible diagnosis suggested. The total number of
actiological diagnoses therefore exceeds the number
of patients entered.

Drug intake

The drug intake in the actively treated patients is
given in table Il. The intake of the diuretic was
relatively constant throughout the trial period: only
a few patients were taking methyldopa after 3
months, while from one year on the methyldopa
intake averaged about 317 mg daily.
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TADLE 11D AVERAGE DRUG INTAKE IN THE ACTHIVE TREATMENT GROUP (IN
M)

1 I.\'(}r-urhh;- “'l'rinrn;c-rgl.t;h M(Ilnida,m

rothiazide

After 2 months a7 07+ 1.3 43 % 10
(n =253

Alter 1 vear Al 2 o8 76 X 1.6 248 % 26
(n = 285)

Alter 2 vears 37t 0y 74 + 1.8 25 + 37
(n = 221)

Aller 3 years A7t 73t 2.2 325 * 45
{(n = 156)

Alter g yems 37+ 1.3 74 * 2.6 330 * 54
(n = 109)

Alter 5 years 40 % 1.6 8o + 3.1 60+ 7
{n = 70)

Blood pressure

The sitting systolic and diastolic (phase 5) blood
pressures belote and during the study arc given in
fig. 1. In the placcbo group. both the systolic and
diastolic blood pressure fell significantly (p < 0.001)
between the initial pressure and the blood pressure
after 3 months; subsequent changes in pressurc were
small and not significant. In the actively treated
group the fall in blood pressure during the first three
months was 23/10 mm Hg and at 3 months the fall in
blood pressure was significantly larger in the actively
treated group (p < 0.001): this difference was mainly
due to administration of the diuretic. After 3 months
the systolic and diastolic blood pressures continued
to decrease in the actively treated group, probably as

Biling  blood  pressurs
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Fig. 1. Changes in sitting systolic and diastolic blood pressure
duting the s-vear trentment period: snean 2 SEM values. In this
and in the following ligures numbers refer to the number of
patients studied at the cnd of ench time period,
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a consequence ol administrtation of methyldopa
(table 1. At s vems the average sitting blood
pressure was 2000 mm He higher in the placebo-
teated group than in the actively treated group.

A minority of patients have been followed for live
vears and not all have been followed Tor thiee
months.

Body weight

At adnission the body weight was similar in both
groups (table D at no time during the hist five vears
was there o significant difference in body weight
between the two groups.

Serwm creatinine

The scrum creatinine levels were similar in both
groups at admission. In the placebo group serum
creatinine chanpges were not sipgnificant. In the active
teatment group an incrense in serum creatinipe was
observed, and during the trial scrum creatinine was
significantly higher in the active treatment group
than in the placebo group (fig. 2). In this active
treatiment group, the change in sitting systolic blood
pressure (X) over the first three months wasinyversely
correlated with the change in serum creatinine (y)
according to the regression equation: y= 7.434 -

(.230 X (":’_]3(): = —0.21: P < 0.001 )
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Fig. 2. Changes in scrum creatmine levels during the s-ven
treatment period: mean 2 SEN values

Serum wric acid

The serum uric acid levels in the two groups were not
significantly different at admission. In the placebo
group no significant increase was observed. but in
the active treatment group serum urie acid increased
by 0.07 mmol/l during the first vear and remained
high during the subsequent vears (fig. 3). Changesin
serumm uric acid (v) within the first year were
significantly correlated with changes in scrum ciea-
tinine (x) according to the following formula: in the
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Fig. 1. Changes in serum uric acid levels during the §-ycar
trcatment period: mean + SEM values.

placebo group: v= 0.0008 + 0.0009 x (n= 246; 1=
02,45 p 2 0.001) 0 in the active treatment group: v=
0.0404 10,0001 X (07 2000 17 0,305 p << 0.001).

Sertan potassivum and sodinm
The combination of a thiazide diuretic with
potassium-sparing  agent  provoked  only  small
changes in seruny potassium: but the small differ-
ences in serum  potassium level between active
teatment and placebo group reached statistical
significance (fig. 4).

"The serum sodium concentrations were similar in
both groups at admission. and subscquent changes
were small and statistically insignificant.

Z aa-
At
. .
DT, :
;5) \' x » »
LS
o ] !
40
[ 1 1 1 L i
0 1 2 3 4 5

o placebo TIME tyears)

® achive
xpcOOM

Fig. 4. Changes in serum potassium levels during the s-vear
treatment period: mean £ SEM values.

Blood glucose

As reported elsewhere™ the fasting blood glucose
level did not change significantly in the placebo
group during the first three years, but rose signifi-
cantly in the active treatment group (fig. 5).
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Serum cholesterol

The serum cholesterol level was similar in both
groups during the run-in period. In the couwrse of
time a slight decrease was noted in the two groups,
but so far no significant difference has emerged
between the placecbo and the active trcatmemt
group.

Discussion

The ultimate goal of antihypertensive therapy is to
reduce mortality and morbidity while maintaining
the quality of lifc. The purpose of the present
multicentre trial is to evaluate whether this aim can
be achieved in elderly subjects, but a definite answer
cannot yet be given since it was decided in the study
protocol that: 1) these data should not be commu-
nicated during the trial, and 2) the trial should be
terminated when significant results are found. How-
ever, it was already shown in the pilot trial' that
initiation of hypotensive therapy can produce aslow,
progressive reduction in pressurc without an excess
of terminating events in the active treatment group
as compared with the placebo group.

A blood pressure difference of 23/10 mm Hg
between the groups was already achieved after three
months of therapy and this dilference was well
maintained during the 5 vears of observation.
According to Kannel et al." the risk of an athero-
thrombotic brain infarction increases by about 30 per
cent for each 10 mm Hg increase in systolic pressurc.
The present trial might therefore be expected to
detect a difference in stroke incidence. Flowever, it
has not been clearly established how long such a
difference in blood pressure has to be maintained or
whether reductionin pressure from a previously high
level has the same beneficial effect as that calculated
from obscrved casual blood pressure differences in
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epidemiological studies not involving intervention.
Furthermore, one has to realize that any potential
benefit resulting from the fall in blood pressure may
be offset by unwanted side effects of treatment. For
instance. diuretics may cause a variety of metabolic
derangements. including impairment of renal func-
tion, clectrolvte disturbances and deterioration of
glucose tolerance.,

Serum creatinine, indeed. rose during the first
three months of active treatment and remained
increased as compared with the placebo group
during the follow-up. The increase in serum creatin-
ine was clearly associated with the bypotensive
clfect, due to cither a non-specific cffect of blood
pressure reduction on GFR or a direct effect of the
diuretic on renal secretory function. In the placebo
group there was little change in serum creatinine or
serum uric acid. In the active treatment group,
however, the serum uric acid level was increased by
.07 mmol/l and increases in uric acid occurred even
in patients in whom creatinine did not change.
Nevertheless, changes in serum crcatinine were
accompanied by parallel changes in serum uric acid.
As previously reported, the change in serum wuric
acid level with diuretic treatinent does not only
reflect the changes in glomerular filtration as indi-
cated by serum creatinine. :

With the drugs used in the present trial, the
reduction in pressure was maintained without major
disturbances in the serum potassium level. This may
be a result of using triamterene as a potassium-
sparing compound in the diuretic. Scrum sodium.
too, was not adversely affected.

Glucose imtolerance also is a major risk factor for
coronary artery disease and. in this study, treatment
enhanced this risk factor: a significant increase in
fasting blood glucose was observed in the active
treatment group but not in the placebo group. On
the other hand, no major differences were found
with regard to cholesterol, suggesting that the
spontancous decrease in this variable which seems to
occur at a high age' is not altered by the thiazide-
methyldopa treatment.

In conclusion. the results of the present study
indicate that cffective lowering of blood pressure
with a combination of diuretics and methyldopa is
associated with a rise in serum creatinine and uric
acid, while glucose tolerance is impaired. The
balance between the presumed benelit associated
with blood pressure reduction and the possible harm
related to enhancement of other risk faclors remains
to be determined. The overall result of this trial,
which countinues until 1987, should provide this
information.
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