Comparison of clonidine and methyldopa on blood
pressure and side effects in hypertensive patients
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lonidine hydrochloride (Catapres) rep-
resents a new type of antihyperten-

sive agent which acts to reduce blood pres-
sure by central inhibition of sympathetic
vasomotor and cardioexcitatory stimuli.l2
We have previously demonstrated its anti-
hypertensive effectiveness particularly when
combined with a diuretic.? The drug has
been shown to have long-term effectiveness
in the treatment of severe hypertension and
sufficient potency to replace guanethidine.
Sedation, constipation, and dry mouth are
its chief side effects; they tend to decrease
with the passage of time and are less objec-
tionable than the fatigue and postural
syncope frequently seen with guanethidine.*

Clonidine is also useful in smaller doses
in the treatment of less severe forms of
hypertension, where other antihypertensive
drugs such as alpha methyldopa may also
be effective.

The purpose of the present study is to
compare these two drugs at a fixed dosage,
both concerning their hypotensive effec-
tiveness in patients with moderately severe
hypertension and also concerning side
effects produced by each agent when the
blood pressure is lowered to a comparable
degree.

Methods

Patients were selected who exhibited
moderately severe essential hypertension
as defined by a recumbent diastolic blood
pressure between 90 and 120 mm. Hg on
diuretic therapy alone. As a check on
changes we expected to observe in the
casual clinic blood pressures, they were also
instructed in the technique of recording
their own blood pressures at home.

Out of 20 patients who originally agreed
to participate, 8 were eliminated, 5 because
their average blood pressure fell below
90 mm. Hg during the control period, one
because of difficulty in attending the clinic,
and 2 patients because of intolerance to
methyldopa (nausea and vomiting). These
2 were subsequently given clonidine with-
out the development of severe side effects,
but they are not considered in the results
to be reported.

At each scheduled outpatient visit ap-
proximately 2 to 4 hours after the morning
dose of the drugs had been ingested, the
casual recumbent and standing blood pres-
sures and pulse rate were taken by the
clinic nurse. The patients also brought in a
report of their twice daily home blood
pressure readings over the interval. At the
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Table 1. Clinic recumbent blood pressure response and side effects of the end of 3 months

of treatment

Recumbent blood pressure

Side effects at third month

Patient* Change after 3 months of Sedation Constipation Dry mouth
“Conirol’'t
Me Cl Me l Cl Me l Cl Me ( Cl
1 Me 185/119 —48/—37 —69/—~36 0 1+ 0 0 0 2+
2 Cl 200/ 99 —62/—18 —60/—~21 0 1+ 0 0 0 24
3 Cl 167/106 —30/—16 —55/~25 0 1+ 0 0 it 1+
4 Me 207/105 —34/—12 —27/—15 2+ 1+ 0 1+ 0 24
5 Me 177/108 —25/— 8 —32/-19 1+ 2+ 0 0 0 24
6 Me 153/ 91 —25/—11 — 8/~ 8 1+ 34 0 1+ 1+ 24
7Cl 163/107 —24/—11 —16/+ 4 0 1+ 0 0 0 1+
8 Cl 152/109 —16/— 9 —~12/-9 0 3+ 0 0 0 1+
9 Cl 161/107 —14/— 5 —23/-23 0 14 i+ 24 0 1+
10 Me 166/117 —12/— 2 —14/—18 0 0 0 0 1+ 1+
11 Me 146/ 91 —11/411 —-10/— 4 0 1+ 0 0 0 0
12 Cl1 199/107 + 1/4+ 8 —33/— 7 0 0 0 0 0 34
Mean 173/106 —25/— 9% —-30/—15% 0.3 1.3 0.1 0.3 0.3 1.3

Patients 4 and 6 received Aldactazide, two tablets daily, throughout the study. The remainder of the subjects took chlorthalidone

(Hygroton), 50 mg. daily.

Cases are arranged according to decline in mean blood pressure after methyldopa.

*“Me" and ‘‘Cl” refer to those patients in whom the first drug administered was methyldopa or clonidine, respectively,

tAverage of two readings on diuretic alone before and after one month of placebo administration.

1P value for significance (Student t test) < 0.01 for systolic blood pressure change with both drugs and for diastolic blood pressure
change with clonidine. The reduction in diastolic blood pressure with methyldopa was significant at the level of p < 0.02, When
the response to each drug was compared, differences were not significant.

time of each visit they were also asked to
record any side effects of treatment and to
grade them as mild (14), moderate (2+4),
and severe (3-4-). The patients were assigned
by the clinic nurse according to a pre-
arranged random selection into one of two
treatment groups, which were to start on
one or the other drug. Neither patient nor
physician was informed concerning the
medication being taken. At the first visit,
placebo tablets resembling the first drug to
be supplied were given to the patient in
addition to the diuretic he had been taking.
He was asked to return at one month for a
second visit. The average of these two out-
patient blood pressures served as the ‘“‘con-
trol” readings. The patient was then started
on the predetermined drug according to a
fixed schedule: one tablet three times a day
for one month, then two tablets three times
a day for the next two months. The tablets
were either 0.1 mg. for clonidine or 250 mg.
for methyldopa. Six patients were started
on clonidine and 6 were started on methyl-

dopa first. After 3 months on the first
medication, the subjects were changed to
the other drug, repeating the dosage
schedule noted above. An unaltered dose of
a diuretic was continued throughout the
study including the control period.

Results

Comparative effects on blood pressure and
pulse rate. The average control recumbent
blood pressure readings on placebo plus
diuretic for those patients who were to
receive the two drugs was 173/106 mm. Hg
(Table I). There was a significant reduction
in the blood pressure of 25/9 mm. Hg after
3 months on methyldopa. These same pa-
tients exhibited a significant reduction of
30/15 after a 3 month period on clonidine.
When the data were analyzed according to
which drug was given first, the results were
substantially unaltered by the sequence of
treatment. Recumbent pulse rates declined
from a control of 85 to 80 and to 68 on
methyldopa and clonidine, respectively.
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Table 11. Effect of clonidine and methyldopa
on blood pressure (BP) determined at home*

Change in BP (mm. Hg)

Control BP
Position | (mm. Hg)
Methyldopa | Clonidine
Lying 168/109 —25/-20 -32/-21
Standing 160/115 —31/-31 —33/—17

*Average of 5 days home blood pressure after 3 months of
treatment on each drug,

These changes were of borderline signifi-
cance for methyldopa (p < 0.05) and
clearly significant for clonidine (p <
0.0001).

Inspection of Table I, which is arranged
in order of blood pressure response to
methyldopa, does not suggest that the
decline in blood pressure was related to
initial blood pressure. Those who responded
well to one drug usually exhibited a similar
response to the other. Thus Patients 1
through 7 who had generally good
responses to methyldopa also had good
blood pressure declines to clonidine, with
two exceptions. Patients 9 and 10 had a
possibly greater response to clonidine, but,
in the other patients, nonresponse to both
drugs was observed.

In an effort to determine whether the
changes in blood pressure noted in the out-
patient clinic were confirmed in the pa-
tient’s daily life, the average of 5 days of
morning home blood pressure readings
taken immediately prior to the second out-
patient visit was compared with readings
over a similar period after 3 months on
clonidine or methyldopa. Table II shows
that a decline comparable to that seen
with the clinic readings occurred in the
blood pressure with the effects of clonidine
again being slightly more prominent.

The lying-standing blood pressure gra-
dient was equally affected by both drugs.
The mean decline from lying to standing
was: —2/4+8 (control); —29/—9 (methyl-
dopa); —25/— 11 (clonidine).

Comparison of side effects caused by each
drug. Reference to Table I indicates that
at the end of 3 months on each drug the
patients taking clonidine experienced more
side effects. This was true whether this drug
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was given in the first or second 3 month
interval. The severity of sedation was gen-
erally classified as mild (14+) in the majority
of individuals taking clonidine; only 2
patients on this medication reported no
sedation at the end of 3 months of therapy.
In one instance, methyldopa produced more
drowsiness than clonidine but in general
this form of therapy did not produce
recognizable drowsiness.

Constipation was not a problem in any
of the subjects on either drug except in
Patient 9, who complained of moderately
severe constipation with clonidine. Occa-
sional laxative usage was, however, more
frequent among clonidine-treated patients.

Dry mouth was troublesome during cloni-
dine administration, being reported as
severe (3+) or moderately severe (2+) in
6 of the 12 patients. Three patients on
methyldopa occasionally reported this as a
minor complaint.

When patients are chosen with an ap-
proximately equal blood pressure response
to both drugs (Patients 1 through 4), it is
apparent that clonidine produced definitely
more side effects than methyldopa. There
was no definite correlation between blood
pressure decline and severity of side effects
on either medication.

Although in general methyldopa proved
superior with respect to side effects, some
additional comments should be made. In
addition to Patient 4 who experienced more
sedation on methyldopa, two individuals
(not in the tables) had to be dropped from
the study because of specific intolerance to
this drug as exhibited by marked nausea
and vomiting. These same patients ex-
hibited a good blood pressure fall without
gastrointestinal side effects on chronic
clonidine therapy.

Orthostatic dizziness was not reported
except in one patient (No. 4) who com-
plained of this symptom while on methyl-
dopa and with a recorded standing blood
pressure of 137/82 and a similar home blood
pressure reading. On clonidine, with a
lower upright blood pressure, this symptom
was not reported.

Discussion

The above study demonstrates the ap-
proximately equal antihypertensive effec-
tiveness of 1,500 mg. of methyldopa and
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0.6 mg. of clonidine daily when a diuretic
is concomitantly administered. The changes
were manifest both in the outpatient and
in the home blood pressure records and the
effects were sustained for a period of
3 months. Our own experience with cloni-
dine®* and that of others’-? suggests that
late tolerance to the blood pressure lower-
ing effects of these agents is not seen, par-
ticularly when a diuretic is concomitantly
administered. Hence, it may be assumed
that both drugs may be used effectively in
long-term treatment of hypertension.

The site of action of methyldopa is not
well established. The observation that cer-
tain patients responded equally to clonidine
and to alpha methyldopa, while others were
unresponsive to either medication, might
suggest a common site of action for both
these agents. To strengthen this hypothe-
sis, we have previously observed that
patients taking clonidine have less than
the expected response to the addition of
methyldopa.* Furthermore, the latter drug,
like clonidine, exerts an antihypertensive
effect when given in small doses into the
vertebral artery of experimental animals.!?
There is, therefore, some circumstantial
evidence that both drugs may act on a
similar site in the central nervous system.

At equally effective doses, clonidine
caused quantitatively more disability than
methyldopa. Sedation occurred with both
drugs, but more frequently and to a more
marked degree with clonidine. However,
this side effect was reported by the patients
for brief transient periods each day and was
apparent only when there was nothing to
attract their attention; it did not interfere
with the individual's capacity to work or to
think. This modest disability may be re-
lieved by methylphenidate (Ritalin), as we
have reported elsewhere.*

Dry mouth was more prominent in pa-
tients taking clonidine. The side effect was
bothersome but could be partially relieved
by chewing gum or by fruit drops held in
the mouth. Constipation appeared to be
only a minor problem at this dose level,
but was more evident with clonidine than
with methyldopa.

Thus, while side effects were more fre-
quent with clonidine, they were quite toler-
able and no patients refused to continue
taking the drug.
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Other investigators have compared cloni-
dine and methyldopa, usually under less
precise circumstances. They have drawn
similar conclusions.?¢-17

Seedat and co-authors®® reported on 30
patients receiving over 6 to 8 months’
sufficient doses of each drug consecutively
to reach a blood pressure level of 160/100
or less. It required an average dose of 916
mg. of methyldopa and 0.86 mg. of cloni-
dine to achieve this effect. There were
fewer side effects among those taking
methyldopa. Two patients were unable to
tolerate clonidine therapy. The authors
conclude that methyldopa is a more accept-
able antihypertensive drug under these
conditions.

Finnerty'® has reported a study more
comparable to ours in that chlorthalidone
was administered as background medica-
tion and 30 patients were carried through
12 weeks of methyldopa and clonidine
in random order. The drugs, given to
achieve “‘an optimal effect on the blood
pressure,” averaged 960 mg. of Aldomet
and 0.61 mg. of Catapres. Equal declines in
mean blood pressure were observed, —17
and —19 mm. Hg, respectively. In no
instance was therapy discontinued because
of side effects, which were considered by
the author to be inconsequential at the
third month. He reported the drowsiness
to have been greatly reduced with the
passage of time, an observation in which
we comncur.

Amery and associates!” gave to 41 pa-
tients already taking chlorthalidone, cloni-
dine and methyldopa alternately, in doses
adjusted to achieve an equal depressor
effect at the end of 3 months. They esti-
mated the response to 0.7 mg. of clonidine
to be equal to 1,000 mg. of methyldopa.
Although no attempt was made at quanti-
tation of side effects, they were definitely
more frequent with clonidine. They con-
cluded that methyldopa would be the pre-
ferred drug, but also remarked on the
greater depressor effectiveness of clonidine
when both drugs were given in higher
dosage.

If methyldopa produces the same blood
pressure reduction with lesser side effects,
the question is raised as to the clinical
usefulness of the new agent except in cases
of intolerance to methyldopa. Our own
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experience, reported previously,! indicates
that clonidine, in larger doses than the 0.6
mg. used in this study, has a greater de-
pressor action, while it is generally accepted
that raising the daily dose of methyldopa
above the 1,500 mg. level is not usually
accompanied by a significant further blood
pressure reduction. Thus, by giving up to
2.4 mg. of clonidine daily, we were able to
maintain a significant blood pressure reduc-
tion in severely hypertensive patients who
had proven refractory to methyldopa or to
guanethidine. The side effects were less
severe than with the latter drugs. It is our
opinion that clonidine will find a useful
place in the treatment of those patients
who do not respond satisfactorily to the
use of a diuretic and methyldopa and that
it will prove superior to guanethidine which
is the chief present alternative in the man-
agement of severe hypertension.

Summary and conclusions

In order to compare the relative efficacy
of methyldopa with the new antihyperten-
sive drug, clonidine hydrochloride, a single-
blind crossover study was utilized. After a
control period, moderately hypertensive
patients received fixed doses of each drug
for one month followed by a double dose in
the second and third month of observation,
a diuretic being used throughout the study.
The blood pressure response and the side
effects produced at the end of 3 months of
therapy were then compared. Clonidine
(Catapres), 0.2 mg. 3 times daily, had a
similar blood pressure reducing effect as
1,500 mg. of methyldopa given in a similar
fashion. Blood pressure reduction averaged
25/9 and 30/15 mm. Hg, respectively, with
slightly more patients exhibiting significant
blood pressure reductions on clonidine. This
drug also reduced pulse rate and caused
mild sedation and dry mouth, side effects
rarely observed with methyldopa. Two pa-
tients, intolerant to the latter agent, were
treated successfully with clonidine. Signifi-
cant orthostatic hypotension was not ob-
served with either drug,

Clonidine hydrochloride (Catapres) was supplied
through the kindness of Dr. Paul Kennedy, Geigy
Pharmaceuticals, Yonkers, N. Y.

The use of the facilities of the Upjohn Center for
Clinical Pharmacology, University of Michigan
Medical Center, is gratefully recognized.
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