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CL O N I D I N E * (ST-155) is an imidazoline derivative [2-(2,6-dichloro-
phenylamino)-2-imidazoline hydrochloride] which has been reported 

to have depressor action in animals1"4 and in man.5 - 7 Its hypotensive effect 
is mediated by central suppression of the sympathetic nervous system.1"4 

Davidov, Kakaviatos, and Finnerty5 reported that oral administrat ion of 
clonidine produced a slight increase in cardiac ou tpu t and a decrease in 
peripheral resistance in six hypertensive patients; whereas, Onesti and as-
sociates7 found that clonidine given orally resulted in a consistent reduc-
tion in cardiac ou tpu t with no change in peripheral resistance in seven 
hypertensive patients. Kroetz and colleagues8 reported that intravenous ad-
ministration of clonidine produced a decrease in cardiac ou tpu t with no 
change in peripheral resistance in six hypertensive patients. 

Th i s report presents an analysis of a program of therapy consisting of the 
oral administration of clonidine to 22 mildly hypertensive patients for 
periods of f rom 2 to 26 months. 

Selection of pat ients and design of study 

Patients with mild hypertension were selected for this study on the basis 
of their willingness to cooperate. Many of the patients had participated in 
previous drug studies and had proved to be reliable with regard to the 
taking of medication and the keeping of appointments. Patients with severe 
hypertension or those with impending complications were not included in 
this study. 

T h e r e were 9 men and 13 women—5 Caucasian and 17 Negro. T h e ages 
of the patients ranged f rom 38 years to more than 70 years (Table 1). 

All the patients underwent extensive diagnostic evaluation and it was 
concluded that 21 had essential hypertension and one pat ient had hyper-
tension secondary to chronic glomerulonephritis, a l though her renal func-
tion was normal. T h e dura t ion of hypertension ranged from 1 year to 29 
years or an average of 11 years. Seven patients had hypertension for less 
than five years, while nine h a d hypertension for more than 10 years. 

All patients had mild hypertension (Table 2). None of the patients had 
diastolic blood pressures higher than 120 m m H g in the supine position, 

* Supplied as Catapres in 0.075-mg and 03-mg tablets through the courtesy of Paul 
Kennedy, Jr., M.D., of Geigy Pharmaceuticals, Ardsley, New York. 
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Table 1.—Age ranges of 22 
patients who received Clonidine 

for mild hypertension 

Patients, 
Age range, years number 

38-50 10 
51-70 11 

> 7 0 1 

(Average, 55 yr) Tota l 22 

Table 2.—Severity of hypertension of 22 patients 
before therapy with Clonidine 

Number of patients 

Supine diastolic Keith-Wagener-
blood pressure* Barker group 

before treat-
ment, mm Hg 1 2 2 + Not donef Total 

90-100 1 6 0 1 8 
1 0 1 - 1 1 0 2 6 1 1 1 0 
111-120 1 3 0 0 4 

Tota l 4 15 1 2 22 

* Seven pat ients recorded blood pressures at home; 15 
pa t ients received placebos. 
f Fundus examinat ion was not done because of cataracts . 

and none had re t inopathy of g roup 3 or g roup 4 (Keith-Wagener-Barker 
criteria). Of the eight pa t ien ts who had supine diastolic blood pressures 
between 90 and 100 m m Hg, all had ei ther systolic b lood pressures higher 
t han 160 m m H g in the sup ine posi t ion or diastolic b lood pressures higher 
t han 100 m m H g in the erect posi t ion, or both . 

Of the 22 patients , seven h a d no cardiovascular or renal complications 
f r o m the hyper tension ( T a b l e 3). Fi f teen pat ients h a d evidence of cardio-
vascular complications, four of w h o m also had evidence of renal complica-
tions (Tab le 3). Abnormal i t ies in the electrocardiogram inc luded non-
specific S T - T changes, left ventr icular hyper t rophy a n d / o r strain, evidence 
of previous myocardial infarc t ion or lef t b u n d l e b ranch block. 

For all 22 patients, therapy was started with c lonidine as the sole agent, 
usually wi th a dosage of 0.075 mg, four times daily (Tab les 4 and 5). Seven 
pa t ien ts received clonidine only for periods of f rom 2 to 19 m o n t h s (Tab le 
4). For 15 pat ients a diuret ic was added to the regimen af ter they had been 
receiving clonidine for periods of f r o m 2 weeks to 11 months . Combina t ion 
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Table 3.—Complications of hypertension in 22 patients* 
before treatment with Clonidine 

Complica-
tions, Patients, 

Complications, type number number 

None 0 7 

Cardiovascular 24 15 
Elec t rocard iographic abnormali t ies 12 
Arteriosclerot ic hear t disease 5 
Congestive hear t fai lure 2 
Cardiomegaly 2 
Per iphera l arteriosclerosis obl i terans 2 
Remote cerebrovascular accident 1 

Rena l 5 4 
Pro te inur ia 4 
Azotemia 1 

* Five pa t ien ts were diabetic. 

Table 4.—Duration of treatment with clonidine of 22 patients 
with mild hypertension 

Patients, number 

Duration of therapy, Duration of 
months therapy, months 

Regimen < 6 6-12 > 1 2 Range Average 

Clonidine only 3 2 2 2-19 8 
Combined : 

First c lonidine only 9 6 0 J Í -11 5 
Then , clonidine plus diuret ic 6 7 2 1-25 8 

therapy with c lonidine and a diuret ic was cont inued for f r o m one m o n t h 
to 25 months ( T a b l e 4). For seven patients therapy wi th the diuret ic was 
cont inued af ter therapy with clonidine had been s topped. T h e average dose 
of clonidine when used as the sole agent t h roughou t the study was 0.6 m g 
daily, while the average dose when used wi th a diuret ic was 1.2 m g daily 
(Table 5). Except for mino r ad jus tments in two cases, the dosages of cloni-
d ine were not changed af ter the diuret ic was added to the regimen. T h e 
maximal daily dose of clonidine was 2.4 mg. T h e oral diuretics added to 
the regimen inc luded in 12 cases, chlor thal idone (Hygroton), and in one 
case each chlorothiazide (Diuril), hydrochlorothiazide (Hydrodiuri l ) , and 
methychlothiazide (Enduron) . 

Seven pat ients took their blood pressures at home, a n d for all of them the 
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Table 5.—Dosages of clonidine given to 22 patients with 
mild hypertension 

Regimen 

Patients, number 

Maximal daily dose, mg Daily dose, mg 

Regimen <0 .5 0.5-1.0 > 1 . 0 Range Average 

Clonidine only 4 1 2 0 .3 -1 .2 0 .63 
C o m b i n e d : 

Clonidine 0 5 10 0 . 6 - 2 . 4 1 .2 
Plus diuret ic 1 3 11 0 . 4 - 2 . 4 1.2 

Table 6.—Hypotensive effect of clonidine as sole 
agent given to 22 patients with mild hypertension 

Average blood pressure, Reduction 
mm Hg in mean Hg 

blood 
Last month pressure,* 

Position Control of therapy % 

Supine 180/105 172/101 4 
S tand ing 180/112 160/101 10 

* M e a n blood pressure = diastolic pressure + J<$ pulse pressure. 

Table 7.—Hypotensive effect of clonidine as sole 
agent given to 22 patients with mild hypertension 

Number of patients 

Reduction in mean Blood pres-
blood pressure, * % sure, < 1 5 0 / 

100 m m H g 
Position < 5 5-15 > 1 5 on treatment 

Supine 10 11 1 2 
S tand ing 6 9 7 4 

* M e a n blood pressure = diastolic pressure -J- % pulse pressure. 

blood pressures taken in the supine and s tanding positions were averaged 
separately for at least two weeks immedia te ly before therapy was started. In 
some cases the control per iod was as long as six weeks before therapy was 
started. W h e n the control per iod exceeded fou r weeks, only the b lood pres-
sures t aken in the fou r weeks immedia te ly preceding in i t ia t ion of therapy 
were averaged to de te rmine the p re t r ea tmen t level of b lood pressure. T h e 
effect of the d r u g was judged by compar ing the average blood pressure ob-
ta ined du r ing the last m o n t h of therapy with the p re t r ea tmen t average. 
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Fif teen pat ients received placebos du r ing the p re t rea tment per iod, and 
blood pressures ob ta ined du r ing the per iod of placebo adminis t ra t ion were 
used as the control pressures. 

For the 15 pat ients who had blood pressures recorded only at the 
Cleveland Clinic, the last four readings before in i t ia t ion of therapy were 
averaged and compared with the average of the last four readings du r ing any 
t rea tment period. Since most of the pat ients came in once weekly to have 
their blood pressure checked, this amoun ted to a four-week control per iod 
compared to a four-week t rea tment period. For pat ients who came in every 
two weeks the control per iod was eight weeks and the t rea tment per iod was 
eight weeks. 

Resul ts 

Clonidine as sole agent. W h e n used as the sole antipressor agent, cloni-
dine had only a modestly hypotensive effect which was more p ronounced in 
the erect posi t ion t han in the supine posit ion ( T a b l e 6). T h e average reduc-
tions in mean blood pressure for all 22 pat ients while receiving clonidine 
only was 4 percent in the supine posi t ion and 10 percent in the erect posi-
tion. Despite the greater effect of c lonidine on erect blood pressure, it d id 
not induce orthostat ic hypotension. T e n of the pat ients experienced less 
than 5 percent reduct ion in supine mean blood pressure as a result of 
therapy wi th c lonidine as the sole agent, while only one pa t ien t had a 
reduct ion of more t han 15 percent in supine mean blood pressure (Table 7). 
Of 22 pat ients only two had normal supine blood pressure ( < 1 5 0 / 1 0 0 m m 
Hg) while on therapy with clonidine alone. Six of the pat ients had less 
than a 5 percent reduc t ion in s tanding mean blood pressure while therapy 
consisted of c lonidine only, while seven pat ients had a reduct ion in s tanding 
mean blood pressure of more t han 15 percent ( T a b l e 7). Of the 22 patients, 
four had no rma l blood pressure (<150 /100 m m Hg) in the s tand ing posi-
tion, while receiving clonidine as the sole therapeut ic agent. 

Clonidine and an oral diuretic. Observat ions were made of the effect on 
blood pressure of add ing an oral diuret ic to the regimens of 15 pat ients who 

Table 8.—Hypotensive effect of clonidine and oral diuretic given 
to 15 patients with mild hypertension 

Average blood pressure, mm Hg Reduction in mean 
blood pressure* on 

Treatment treatment, % 

Cloni- Com-
Position Control Clonidine Combined dine bined 

Supine 181/105 176/102 151/89 2 15 
Standing 184/113 163/101 140/91 11 22 

* Mean blood pressure = diastolic pressure + pulse pressure. 
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Table 9.—Hypotensive effect of clonidine and oral diuretic given 
to 15 patients with mild hypertension 

Number of patients 

Blood pres-
Reduction in mean sure, 
blood pressure,* % < 150/100 

mm Hg on 
Position Treatment < 5 S-1S > 1 5 treatment 

Supine Clonidine 8 7 0 0 
Combined 1 9 5 8 

S tanding Clonidine 4 5 6 1 
Combined 0 2 13 10 

* M e a n blood pressure = diastolic pressure + pulse pressure. 

Table 10.—Hypotensive effects of clonidine and diuretic given to 7 patients 

Treatment 

Clonidine and 
Clonidine diuretic Diuretic 

Reduc- Reduc- Reduc-

Control 
Blood tion in Blood tion in Blood tion in 

Control pres- mean pres- mean pres- mean 
blood sure, blood sure, blood sure, blood 

pressure, mm pres- mm pres- mm pres-
Position mm Hg Hg sure,* % Hg sure,* % Hg sure,* % 

Supine 175/103 173/103 1 140/85 19 154/93 11 
S tand ing 184/115 164/103 11 134/88 25 156/102 13 

* M e a n blood pressure = diastolic pressure + pulse pressure. 

had been receiving clonidine alone for periods of f r o m 2 weeks to 11 mon ths 
(Tables 8 and 9). T h e average reduct ion in supine mean blood pressure was 
2 percent while c lonidine was the sole therapeut ic agent, and 15 percent 
af ter the addi t ion of a diuret ic (Table 8). Clonidine alone p roduced an 
average reduc t ion in s tanding mean blood pressure of 11 percent , and af ter 
the addi t ion of a diuret ic the average reduct ion in s tanding m e a n blood 
pressure was 22 percent . 

Combina t ion therapy wi th clonidine and a diuret ic produced more t han 
a 15 percent reduc t ion in supine mean blood pressure for five pat ients ; and 
eight pat ients h a d normal blood pressure (<150 /100 m m Hg) i n the supine 
posi t ion (Table 9). Combina t ion therapy produced a reduct ion of more 
than 15 percent in mean blood pressure in the s tanding posit ion for 13 pa-
tients. Despite the fact tha t the combined regimen had a greater effect on 
s tanding blood pressure t han on supine blood pressure, orthostat ic hypoten-
sion d id no t occur in any case. 

For seven pa t ien ts who had been on combina t ion therapy, c lonidine was 
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discontinued while therapy with the oral diuretic agent was continued 
(Table 10). For those seven patients, Clonidine alone had almost no effect 
on the supine blood pressure; whereas the combination regimen of Cloni-
dine and a diuretic produced an average reduction of 19 percent in mean 
blood pressure in the supine position. After therapy with Clonidine was 
stopped, the oral diuretic alone produced an average reduction of 11 per-
cent in mean blood pressure in the supine position for the seven patients. 

Clonidine alone produced an average reduction in mean blood pressure 
of 11 percent for those seven patients in the erect position; whereas the 
combination regimen of Clonidine and a diuretic produced an average 
reduction of 25 percent in mean blood pressure in the erect position. After 
therapy with Clonidine was discontinued, the diuretic alone produced an 
average reduction in mean blood pressure of 13 percent. According to the 
data in Table 10, Clonidine and an oral diuretic seemed to have additive 
effects on the standing blood pressure, but the combination of drugs seemed 
to have a synergistic effect on the supine blood pressure. 

Effect of Clonidine on pulse rate. T h e effect of Clonidine on the pulse 
rates of 21 patients (in one patient pulse rates before and during therapy 
with Clonidine were not measured) is shown in Table 11. There was a 
slight reduction, probably not significant, in average pulse rates both in 
the supine and standing positions. T h e pulse rates in the supine position 
actually increased for five patients while on therapy with Clonidine, and 
decreased for 14 patients; there was no change for two patients. Pulse rates 
in the standing position increased for eight patients and decreased for 13 
patients during therapy with Clonidine. 

Adverse effects. Of 22 patients, only six escaped adverse effects that pos-
sibly might be attributed to therapy with Clonidine (Table 12). Fourteen 
patients noted drowsiness, and in five it was so severe that it limited the 
dosages that these patients could tolerate, and therefore prevented the ad-
ministration of optimal doses of Clonidine. Dryness of the mouth was men-
tioned by nine patients. For some patients the drowsiness and the dryness 

Table 11.—Effect of Clonidine on pulse rates of 
21 patients* with mild hypertension 

Average 
pulse rate 

Dur-

Position 

ing 
Con- treat-
trol ment 

Percentage 
change, % 

Supine 76 73 - 4 
Standing 82 78 - 5 

* One pat ient did not have pulse rates recorded 
during therapy. 

All other uses require permission.
 on April 23, 2024. For personal use only.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


180 Gifford 

of the m o u t h persisted t h roughou t the per iod of therapy; whereas in others 
it was temporary and tended to decrease in severity or disappear entirely 
despite cont inued therapy. 

Increases in serum content of creatine phosphokinase were observed on at 
least one occasion du r ing the per iod of therapy wi th clonidine for each of 
seven patients. T h e increases were usually temporary, as subsequent values 
were no rma l despite the con t inua t ion of therapy. T h e significance of the 
increase is not known, bu t it d id not appear to be a serious problem. 

I n two pat ients there was objective evidence of fluid re ten t ion manifes ted 
by weight gain. One pa t i en t gained 12 pounds and went in to mild conges-
tive hear t fai lure du r ing the first 10 days af ter in i t ia t ion of therapy wi th 
clonidine. T h i s pa t ien t h a d hypertensive hear t disease and had had an 
episode of congestive hear t fai lure. O n e pa t i en t became depressed while 
taking clonidine, b u t it is d o u b t f u l that the d rug was responsible for de-
pression even though therapy was then discontinued. T h i s pa t ien t had been 
depressed before and has been depressed since she took clonidine, and 1 
am re luc tan t to a t t r ibute this episode to therapy with clonidine. I n one 
pa t ien t toxic hepat i t is developed, proved by biopsy, af ter she had received 
clonidine for 14 months . Elevated values for serum alkaline phosphatase, 
serum glutamic pyruvic transaminase, serum glutamic-oxalacetic transami-
nase, and su l fobromophtha le in re tent ion, r e tu rned to no rma l wi th in three 
m o n t h s af ter therapy was discont inued. Serum b i l i rub in concentrat ion was 
no t increased. W i t h o u t rechal lenging the pa t ien t wi th clonidine, the role 

Table 12.—Adverse effects of therapy with 
clonidine given to 22 patients 

with mild hypertension 

Adverse effect 
Patients, 
number 

None 6 
Drowsiness 14* 
Dry mou th 9 
Increase in serum creat ine 7 

phosphokinase content 
Const ipat ion 3 
Nausea 3 
Nasal congestion 3 
Unp leasan t taste 3 
F lu id re ten t ion 2 
Agitat ion and insomniaf 2 
Depression ( incapaci tat ing) 1 
Toxic hepat i t i s 1 

* Incapac i t a t ing in five patients , 
f After a b r u p t cessation of therapy. 
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of the d rug in the p roduc t ion of hepat i t is remains uncer ta in , bu t no o ther 
cause was apparen t . 

T w o pat ients became agi ta ted and had in t rac table insomnia when therapy 
with clonidine was d iscont inued abrupt ly . O n e pa t i en t h a d received cloni-
d ine for 12-Y2 months and was taking 0.3 mg daily when therapy was s topped. 
T h e other pa t ien t h a d received clonidine for 28 mon ths and was taking 
0.3 m g daily at the t ime of cessation of therapy. For each pa t ient with-
drawal symptoms subsided wi th in 24 hours af ter therapy with c lonidine 
was resumed in a reduced dosage. 

C o m m e n t 

In this g roup of 22 pa t ien ts with mi ld hypertension, therapy with cloni-
d ine as the sole agent p roduced only a slight reduc t ion in b lood pressure in 
the supine posit ion. T h e depressor effect of the d rug was greater in the 
s tand ing position, b u t it d id no t cause orthostat ic hypotension. These find-
ings substant iate those of Davidov, Kakaviatos, and Finner ty 5 and of Onest i 
and colleagues,7 a l though the former g roup repor ted an average reduct ion of 
23 percent in mean blood pressure in the seated posi t ion when clonidine 
was adminis tered as the sole agent to 25 hypertensive pat ients . Davidov, 
Kakaviatos, and Finner ty 5 r epor ted tolerance to the ant ihypertensive effect 
of c lonidine when given as the sole agent, while ne i ther Onesti and col-
leagues7 nor I encountered this phenomenon . Davidov and colleagues5 at-
t r ibu ted the development of tolerance to sodium re ten t ion induced by 
therapy with clonidine, because the addi t ion of a d iure t ic to the regimen 
p rompt ly induced weight loss and restored the hypotensive effect of cloni-
dine. 

T h e addi t ion of a d iure t ic to the regimens of 15 pat ients of my series 
who were already receiving clonidine had an appreciable depressor effect, 
r ender ing eight of them normotensive in the supine posit ion, and 10 nor-
motensive in the erect posi t ion. Onesti and colleagues7 also repor ted tha t 
combina t ion therapy wi th c lonidine and a diuret ic was m u c h more effective 
t h a n therapy with c lonidine alone. 

Drowsiness and dryness of the m o u t h have also been the most f requent ly 
encountered adverse effects of therapy with c lonidine in the previously re-
por ted studies.5 ' 7 

T o my knowledge, hepatotoxici ty f rom therapy with clonidine has no t 
been repor ted previously, a n d the role of this d r u g in the toxic hepat i t i s 
encountered in one pa t i en t in my series remains quest ionable. A with-
drawal syndrome characterized by agitat ion and insomnia was experienced 
by two pat ients who stopped taking clonidine abrupt ly . A similar syndrome 
was described by Bat te rman. 9 

I t is my impression f rom my previous similar studies tha t clonidine in the 
dosages used in my investigation repor ted here was not so effective as a 
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hypotensive agent as were reserpine, whole-root Rauwolf ia , methyldopa, or 
a variety of oral diuretics when used as sole agents. However the hypoten-
sive effect of combina t ion therapy wi th clonidine and a diuret ic is com-
parab le to the combined effect of Rauwolf ia compounds and a diuretic, o r 
hydralazine and a diuretic, b u t is no t so great as t ha t observed f rom com-
b ina t ion therapy with methy ldopa and a diuret ic . 

Summary 

In a study of 22 mildly hypertensive patients , c lonidine in dosages of 
f r o m 0.3 to 2.4 m g daily h a d lit t le depressor effect on supine blood pressure 
(average reduc t ion of 4 percent in m e a n blood pressure). T h e hypotensive 
effect of c lonidine was somewhat greater on erect blood pressure, p roduc ing 
an average reduct ion of 10 percent in mean blood pressure for 22 pat ients . 
T h e add i t ion of an oral d iuret ic to the regimens of 15 pa t ien ts rendered 
8 of them normotensive in the supine posit ion and 10 of them normotensive 
in the s tanding position. A n average reduc t ion of 15 percent in mean blood 
pressure occurred du r ing combined therapy in the supine position, and of 
22 percent i n the s tanding posit ion. T h e most t roublesome adverse effects 
were drowsiness, and dryness of the mou th . 
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