
Antihypertensive and biochemical effects 

of chlorthalidone 

Thirty-seven patients with mild to moderate essential hypertension completed a 

dose-finding study in which daily doses of 25, 50, 100, and 200 mg of chlorthalidone 

were administered in random order for 8 wk. Active treatment periods were double-blind 

and were interspersed with single-blind placebo intervals which lasted until control blood 

pressure values were regained. The four doses of chlorthalidone produced similar 

hypotensive effects, but changes in serum potassium, chloride, and uric acid were clearly 

related to the dose of chlorthalidone. The reduction in blood pressure was maximal in 25 

of the patients on a dose of 25 or 50 mg of chlorthalidone, while maximal reduction was 

observed in the remaining 12 patients on doses of 100 or 200 mg. The response of an 

individual to chlorthalidone could not be predicted. Chlorthalidone was well tolerated as 

evidenced by an acceptable level of compliance and by the relative infrequency with 

which side effects were reported. On the basis of this study approximately two thirds of 

patients with mild to moderate hypertension can be expected to respond to 50 mg or less 

chlorthalidone daily. Such doses are associated with minimal biochemical changes. Some 

patients failing to respond to low doses of chlorthalidone may respond to higher doses, 

but these frequently induce biochemical disturbances. 
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Thiazide diuretics and the closely related 
chlorthaiidone have become firmly established 
in antihypertensive therapy. Dose-response re
lationships have been reported for both the nat
riuretic7, 10 and the antihypertensive effects5 of 
these drugs. Chlorthaiidone has a diuretic re
sponse which is dose-related in the range of 25 
to 400 mg, 8, 12, 17 but doses above this do not 
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further increase the diuretic effect.8 On the 
other hand, there is no clear evidence of a 
dose-response relationship for its antihyperten
sive effects. Cranston and co-workers4 stated 
that the antihypertensive effect of chlorthal
idone increased as the dose was raised from 
50 to 200 mg/day, but the dose-related incre
ment which they observed was smail and not 
statistically significant. Other studies compar
ing single doses of chlorthaiidone with single 
doses of either chlorthaiidone or hydrochlo
rothiazide2, 6, 9, 11 are difficult to interpret since 
each author chose a different dose of thi
azide as his standard drug. Estimates of the 
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antihypertensive potency of chlorthalidone have 
varied widely, one report stating that chi or
thalidone (50 mg) was more effective than 
chlorothiazide (2 gm), which another reported 
no difference between the antihypertensive ef
fects of 50 mg of chlorthalidone and I gm of 
chlorothiazide. 6• 11 Chlorthalidone 50 mg was 
also reported as indistinguishable from hydro
chlorothiazide 100 mg.2 Our study was under
taken to examine the dose-response relationship 
of chlorthalidone in patients with essential 
hypertension. 

Methods 

Fifty-three patients (both sexes) from the 
Hypertension Clinic of the Montreal General 
Hospital were initially considered for this study. 
Suitable patients were under 65 yr of age and 
had consistent diastolic blood pressures (off all 
antihypertensive therapy) in the range 95 to 
140 mm Hg. No patient with hypertensive re
tinopathy more severe than Keith-Wagener 
Group 2 was admitted. Patients were excluded 
if the serum creatinine exceeded 2 mg/IOO ml, 
if they were receiving cardiac glycosides, or if 
there was a history of overt gout (unless the 
patient was already receiving allopurinol ther
apy). Appropriate investigations excluded sec
ondary hypertension in all patients. Patients 
were asked to follow a "no-added salt" diet, 
and dietary requirements for the management of 
diabetes, obesity, or hyperlipidemia were or
dered as required by the patient's physician. 
Potassium supplements were permitted if symp
tomatic hypokalemia developed but were not 
routinely prescribed. Other antihypertensive 
drugs were discontinued for at least one month 
prior to entry into the study and were nor rein
troduced during the study period. Medications 
required for associated conditions were con
tinued at the dosage previously prescribed 
(chlorpropamide [2 patients], allopurinol [4 
patients], L-thyroxine [1 patient], diazepam 
[3 patients], and phenobarbital [I patient]). 

Prior to entering the study a full history and 
physical examination were completed. A simi
lar physical examination was made on all pa
tients on completion of, or removal from, the 
study. At the first visit the following laboratory 
studies were made: complete blood count, uri-
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nalysis, chest x-ray, electrocardiogram (ECG), 
serum electrolytes, random blood sugar, blood 
urea nitrogen (BUN), serum uric acid, alka
line phosphatase, glutamic oxaloacetic transam
inase (SGOT), lactic dehydrogenase (LDH) , 
bilirubin, creatmme, and protein electro
phoresis. These tests, with the exception of 
the chest x-ray, were repeated at the end of each 
placebo period and each 8-wk active treatment 
period. At intervening monthly visits, blood 
was drawn for BUN, random blood sugar, 
serum electrolytes, uric acid, creatinine, and 
whole blood chlorthalidone concentration. All 
laboratory tests were done by the routine diag
nostic laboratories of the Montreal General 
Hospital with the exception of the chlor
thalidone concentrations that were measured in 
the Clinical Pharmacology Research Laboratory 
by the method of Tweeddale and Ogilvie. 16 

Patients were seen at monthly intervals. 
Blood pressures and body weight were recorded 
by the standard protocol used in the clinic,13 
with the disappearance of the Korotkoff sounds 
being recorded as the diastolic pressure. After 
20 min of undisturbed rest in the recumbent 
position, systolic and diastolic blood pressures 
were measured three times and recorded as the 
average of the three consecutive readings. The 
subject then stood and after 2 min the upright 
blood pressure was measured and recorded in a 
similar manner. All blood pressure measure
ments were made by trained nurses who were 
unaware of the treatments the patients were 
receiving. After blood pressures had been re
corded, each patient's doctor saw him for an 
assessment of clinical progress, for the detec
tion of side effects, and for the prescription of 
the next month's supply of drugs. 

Placebo and chlorthalidone tablets were 
identical in appearance and packaging, and 
each daily dose was presented on a push
through card containing two tablets (prepared 
by Geigy Pharmaceuticals). Patients were in
structed to take both tablets from one card after 
breakfast each morning. At each visit a supply 
of 35 daily doses was dispensed in a pack 
identified by a random number, the code being 
kept by a third person not involved in the trial. 
Patients were instructed to return all unused 
medications, and a record was made of the 
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Table I. Clinical characteristics of patients 

Age (yr) 
Vascular disease* 
Smokers 
Cardiomegaly 
Retinopathy 
Mean blood pressure (supine) 
Mean blood pressure (upright) 

Male 
(n = /6) 

53.0 
5 (32.3%) 
5 (31.3%) 
2(12.5%) 
5 (31.3%) 

123.7 
133.9 

Female 
(n = 21) 

54.1 

6 (28.6%) 

4 (19.1%) 
131.9 
132.4 

Total 
(n = 37) 

53.6 
5 (13.5%) 

11(29.7%) 
2 (5.4%) 

9 (24.3%) 
132.2 
133.1 

* Defined as the presence of angina pectoris or intennittent claudication and/or past history of myocardial infarction or cerebrovascular accident. 

number of daily doses returned. All patients re
ceived chlorthalidone in a single, daily dose at 
each of four dose levels (25, 50, 100, and 200 
mg/day), and each dose was continued for a 
period of 8 wk. The dosage order was ran
domized and unknown to either patient or ob
server. Each active treatment period was pre
ceded by a single-blind placebo interval as de
scribed below. 

The potentially suitable patients who agreed 
to participate in this study had previous an
tihypertensive medication, if any, discontinued 
and were placed on placebo. They were fol
lowed at monthly intervals until they had 
achieved a stable blood pressure, which was 
defined as two consecutive values for supine 
mean blood pressure (diastolic plus one-third 
pulse pressure) that did not differ by more than 
10 mm Hg. Once this baseline had been 
achieved, patients were placed on the first ac
tive medication for 8 wk followed by 4 wk of 
placebo tablets. If, at the end of this time, the 
supine mean blood pressure was within 10 mm 
Hg of the baseline value, the patient proceeded 
to the second active treatment period. If the 
blood pressure had not returned to the baseline 
value after one month, the placebo interval was 
extended until either the mean pressure returned 
to baseline or until a new steady state was estab
lished, i.e., until two consecutive monthly 
supine mean blood pressure values did not dif
fer by more than 10 mm Hg. 

Graphic analysis of the blood pressure results 
of this study suggested that the values were not 
normally distributed. Statistical tests which do 
not depend on the assumption of a normal dis
tribution were therefore used, where appropri
ate, to analyze the data. Where these tests sug-

gested a significant difference between the dif
ferent doses of chlorthalidone, least-squares 
linear regression analysis was used to examine 
the dose-response relationship. 

Peripheral renin activity (PRA) was esti
mated in some of the patients in the post-trial 
period. All antihypertensive medications were 
discontinued at least 2 wk prior to a 24-hr col
lection of urine. On completion of this collec
tion, the patients ingested 40 mg of furosemide 
at 8:00 A.M., and a peripheral venous blood 
sample was acquired after 4 hr of upright activ
ity. The samples were collected in chilled Vac
utainer tubes containing ethylenediaminete
troacetic acid (EDT A). The plasma was sepa
rated by centrifugation in the cold and frozen 
for later analysis of angiotensin I content by 
radioimmunoassay. The value was not reported 
unless the 24-hr urine collection contained 
<200 mEq sodium. In a normotensive outpa
tient control population, the PRA ranged from 3 
to 13 ng/ml/hr with this procedure. This was 
arbitrarily taken as a normal response to define 
our hypertensive population. High- and low
renin responses included values respectively 
above and below this range. 

Results 

Patient population. Thirty-seven patients 
who successfully completed the entire study 
protocol were recruited over a 13-mo period. 
The maximum time taken to complete the study 
was 16 mo, with most subjects requiring 12 mo. 
Of the patients who completed the study, 16 
were male and only one, a female, was black. 
Some of the clinical and laboratory charac
teristics of this group of patients are shown in 
Table I. 
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Fig. 1. Mean decreases in blood pressure (mm Hg) 
produced by different doses of chlorthalidone (mg/ 
day) in 37 subjects with essential hypertension. 
Left-hand panels represent blood pressure changes in 
the supine position while right-hand panels show 
changes in the upright position. The upper, middle, 
and lower panels, respectively, refer to changes in 
systolic pressure, diastolic pressure, and mean blood 
pressure. The bars show the mean change for the 
group ±SE. 

Blood pressure responses to chlorthal
idone. For a valid dose-finding study there 
must be no shift in baseline values during the 
experimental period. For the patients who com
pleted the study the blood pressure measure
ments recorded during each of the four place
bo intervals were not significantly different 
(p > 0.1; Friedman's test). This was true for 
each of the six blood pressure parameters (sys
tolic, diastolic, and mean pressures in both 
supine and upright positions). Therefore, for 
each patient and for each blood pressure pa
rameter, the four placebo readings were com
bined to give an average value against which 
the effects of chlorthalidone were assessed. 

All subjects were seen twice during each of 
the four active treatment periods. There was a 
tendency for the blood pressure to be lower at 
the second visit. Considering all doses of chI or
thalidone together, this tendency was signi-
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ficant for each of the six blood pressure pa
rameters (p values 0.05 to 0.02, paired t test). 
When individual doses of chlorthalidone were 
considered, the tendency was variably signif
icant. The results were most consistent at a 
daily dose of 25 mg, while at a dose of 200 
mg there was no significant difference between 
the 4- and 8-wk visits. Indeed, at the 200-mg 
dose about half the patients had higher blood 
pressure readings at the second visit. Because 
of the overall significance of the trend to lower 
pressures at the second visit, the effects of 
chlorthalidone have been expressed as the dif
ference between the average placebo value and 
the value recorded after 8 wk of therapy. There 
was no significant difference between blood 
pressure values obtained in the supine and up
right positions with any dose of chlorthalidone 
(Wilcoxon signed rank test, p > 0.1). 

Each active treatment period began when the 
blood pressure had returned to baseline values. 
In 20 of the 37 patients who completed the 
study, this was accomplished during one month 
on placebo. In the rest, the effect of chlor
thalidone was more long-lasting and 2, 3, or 
even 4 mo of placebo therapy were required 
after some treatment periods before the blood 
pressure returned to initial baseline values. The 
prolonged placebo intervals occurred as fre
quently after the 25-mg dose as after higher 
doses of chlorthalidone and were therefore not 
dose-related; the duration of the placebo inter
val did not correlate with the antihypertensive 
effect achieved during the preceding treatment 
period. 

Other studies have suggested that the an
tihypertensive effect of thiazide diuretics is re
lated to the initial blood pressure elevation. 4 

However, in our study there was no significant 
correlation between the average placebo blood 
pressure and the change in pressure induced by 
any given dose of chlorthalidone (Spearman 
rank correlation coefficient, 0.24; p > 0.1). 

For all six blood pressure parameters each 
dose of chlorthalidone showed a significant 
antihypertensive effect (p < 0.01; Wilcoxon 
signed rank test). The mean blood pressure 
change in the patients who completed the pro
tocol is shown in Fig. 1. Except for the upright 
systolic pressure, there was little tendency for 
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Table II. Chlorthalidone dose at which the lowest erect diastolic pressure was recorded 

Number of patients at 
Mean diastolic daily chlorthalidone dose 

pressure (mm Hg) 

I I I on placebo 25 mg 50mg 100mg 200mg Totals 

101-109 6(5)* 6(5) 2(1) 6(5) 20(16) 
110 or greater 4(1) 9(5) 2(2) 2 17(8) 

Totals 10(6) 15( 10) 4(3) 8(5) 37(24) 

* Numbers in parentheses indicate patients with treated diastolic pressures of 95 mm Hg or less. 

Table III. Biochemical changes produced by chlorthalidone (mean ± SD, n = 37) 

Daily chlorthalidone dose 

Change from placebo value 25 mg 50mg 100 mg 200 mg 

Body weight (lb) -1.4 ± 3.2* -2.6 ± 3.2* -2.2 ± 3.5* -2.8 ± 4.8* 
BUN (mg/dl) 2.9 ± 3.5* 2.8 ± 3.0* 2.8 ± 3.0 3.5 ± 2.6* 
Random blood sugar (mg/dl) 5.2 ± 10.5* 10.1 ± 12.7* 11.8 ± 25.0 14.4 ± 20.4* 
Serum creatinine (mg/dl) 0.02 ± 0.15 0.02 ± 0.13 0.05 ± 0.13* 0.07 ± 0.17* 
Serum K+ (mEq/L)t -0.43 ± 0.4* -0.72 ± 0.4* -0.89 ± 0.5* -0.96 ± 0.4* 
Serum CI+ (mEq/L)t -3.3 ± 2.9* -4.1 ± 3.2* -5.9 ± 3.4* -5.8 ± 3.9* 
Bicarbonate (mEq/L) 2.4 ± 0.5* 2.7 ± 0.7* 3.1 ± 0.6* 3.2 ± 0.7* 
Serum uric acid (mEq/dl)t 1.2 ± 0.8* 1.3 ± 1.1* 1.6 ± 1.2* 1.8 ± 1.2* 

*p <: 0.05, paired t test. 
t Parameters with significant slope by least-squares linear regression. 

the mean antihypertensive effect of chlor
thalidone to increase with increasing daily dose. 
Statistical analysis (Friedman's test) revealed 
no significant difference between the four doses 
of chlorthalidone with respect to any of the six 
blood pressure parameters. 

The effect of chlorthalidone on the upright 
diastolic blood pressure was examined in more 
detail. Table II shows the number of patients 
achieving their lowest upright diastolic pressure 
at each dose of chlorthalidone. The numbers in 
parentheses show those patients whose upright 
diastolic pressure was 95 mm or less. In all, 25 
of 37 patients had their lowest pressure during 
treatment with either 25 or 50 mg per day of 
chlorthalidone. Sixteen of these (64%) achieved 
pressures of 95 mm or less. The remaining 12 
patients had their lowest pressures at either 100 
or 200 mg per day, and 8 of these (66.7%) had 
pressures of 95 mm Hg or less. The likelihood 
of response to a given dose of chlorthalidone 
was not affected by the severity of the hyperten
sion. Twelve of 20 patients (60%) with mod
erate elevation of diastolic blood pressure 
(101 to 109 mm Hg during placebo treatment) 

achieved their lowest pressures at 25 or 50 mg 
per day compared with 13 of 17 (76.5%) with 
placebo diastolic pressures of 110 mm Hg or 
greater (p > 03; chi-square test). For the 
group of 25 patients whose best antihyperten
sive response was obtained with 25 or 50 mg 
per day of chlorthalidone, there was no sig
nificant change in pressure when the dose 
was increased to 100 or 200 mg per day 
(p > 0.1; Wilcoxon signed rank test). For the 
group of 12 patients whose best response was 
with 100 or 200 mg per day of chlorthalidone, 
the mean percentage fall in blood pressure was 
not significantly different (11.4% and 11.5%) 
from that demonstrated in patients whose best 
response occurred at the lower doses of chi or
thalidone. 

Diastolic blood pressure was successfully 
kept at 95 mm Hg or less in 3 of 6 patients with 
low-renin responsiveness, in 10 of 14 patients 
with normal-renin responsiveness, and in 3 of 3 
patients with high-renin responsiveness. 

Metabolic effects of chlorthalidone. There 
was no statistical difference (Friedman's test) 
between the values obtained during the 4 
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Fig. 2. Changes in serum potassium (mEq/L), serum chloride (mEq/L), and serum uric acid (mg/dl) 
values produced by different doses of chlorthalidone in 37 patients with essential hypertension. 
Values shown are the mean changes at each dose of chlorthalidone ±SE. 

Table IV. Body weight changes related to dose in patients whose best antihypertensive 
response was obtained with either 25 or 50 mg chlorthalidone daily ("low dose") compared 
with those responding to either 100 or 200 mg daily ("high dose") 

Mean change (Ib) with low doses Mean change (lb) with high doses 

"Low dose" responders (n = 25) 
"High dose" responders (n = 12) 

-2.4 ± 2.3* -2.5 ± 4.1 
-2.3 ± 3.6 -3.7 ± 4.1 

'Mean:±: SD. 

placebo periods with respect to body weight or 
any of the biochemical tests. The 4 placebo val
ues for each of these variables were pooled to 
provide an average placebo value against which 
the changes produced by the different doses of 
chlorthalidone could be assessed. Chi or
thalidone produced predicted metabolic 
changes in our patients. After each dose of 
chlorthalidone, values for complete blood count, 
serum bilirubin, alkaline phosphatase, SOOT, 
LDH, and protein electrophoresis were not 
different from the placebo value. However, 
BUN increased on each dose of chlorthalidone 
(Friedman's test, p < 0.05). A significant 
slope was not obtained by least squares linear 
regression analysis. There was a smaller 
increase in serum creatinine which was not sig
nificant (Table III). Body weight decreased 
(Wilcoxon signed rank test, p < 0.05), but 
the tendency of greater weight loss with 
higher doses was not significant (Fried
man's test). Random blood sugar increased at 
each dose (Wilcoxon signed rank test, 
p < 0.05), but again no dose-relationship 

was shown (Friedman's test). Although the 
random blood sugar increased by a mean 
11.5 mg/dl, no patient developed overt 
diabetes or required a change in their regular 
diabetic management. 

In contrast to the other biochemical parame
ters, the changes in serum uric acid, potassium, 
and chloride induced by chlorthalidone were 
clearly dose-related (Fig. 2). Friedman's test 
indicated a difference between the four doses 
(p < 0.001) with respect to their hyperuri
cemic activity, and least-squares linear regres
sion analysis produced a significant slope 
(p < O.OI). The decrease in serum potassium 
and chloride values produced by chlorthalidone 
were also clearly related to dose, as was 
confirmed both by Friedman's test and least
squares linear regression analysis. 

The biochemical changes produced in the 
group of 25 patients with the best antihyperten
sive response at 25 or 50 mg per day were com
pared with the responses of the group of 12 
patients with the best response at 100 or 200 
mg/day. The changes in BUN, creatinine, uric 
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acid, potassium, and blood sugar were similar 
in the two groups. The only apparent difference 
between the groups was in respect to body 
weight. The average reductions in body weight 
at low doses of chlorthalidone are identical in 
the two groups ( - 2.4 Ib for those responding to 
low doses and -2.3 lb for those responding to 
high doses). The groups of patients who re
sponded best to 25 or 50 mg of chlorthalidone 
did not suffer further weight loss at the higher 
doses of chlorthalidone (Table IV). In contast, 
the average weight loss of the patients respond
ing best to higher doses of chlorthalidone was 
1.5 times that observed at the lower doses, 
but this tendency failed to reach significance 
(0.10 > P > 0.05; paired t test). 

Chlorthalidone concentration in whole 
blood. Tweeddale and Ogilvie16 have shown 
that chlorthalidone in whole blood partitioned 
rapidly between the red cells and the plasma, 
the red cell concentration exceeding the plas
ma concentration by at least 10-fold. Because 
of this distribution, plasma concentrations of 
chlorthalidone were below the limits of detec
tion of the assay method in patients receiving 
less than 200 mg per day. Hence, only whole 
blood concentrations of chlorthalidone were 
measured. Unfortunately, the assay did not be
come available until late in the study, and a 
relatively small number of samples was ob
tained for analysis. Twelve samples were ob
tained from patients receiving 25 mg of chi or
thalidone, 9 from patients receiving 50 mg, 15 
from patients receiving 100 mg, and 14 from 
patients receiving 200 mg daily (Fig. 3). The 
whole blood concentration of chlorthalidone is 
related to the ingested dose, but the relationship 
is logarithmic. 

Patient compliance. Two measures to assess 
patient compliance were available to us in this 
study: counting the number of pills returned at 
each monthly visit and (later) blood chi or
thalidone concentrations. Complete records 
of pill counts were obtained in 35 patients. 
Twenty-three of these patients (65.5%) failed to 
take two or more daily doses during at least one 
month of the study. Defaults were not more 
common during active treatment periods than 
during placebo intervals as 6 patients defaulted 
only during active treatments, 8 only during 
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Fig. 3. Whole blood concentrations of chlorthalidone 
(fLg/ml) resulting from different daily doses of chlor
thalidone. Values shown are means ±SE. 

placebo intervals, and 9 defaulted during both 
active treatment and placebo intervals. It should 
be borne in mind that these 35 patients made a 
total of 449 clinic visits and at only 13.5% of 
these visits was a default recorded (28 during 
placebo and 33 during active treatment). At 
9.5% of these visits the default was failure to 
take three or more doses during the preceding 
month. However, for all 35 patients the default 
rate was only 1.1 % (234 of 12,572 prescribed 
daily doses). 

The second assessment of compliance was 
the measurement of chlorthalidone concen
trations in whole blood. Unfortunately, few pa
tients were studied on more than two occasions. 
Only one subject showed evidence of non
compliance by this test, and pill counts in this 
subject revealed significant defaulting in three 
of the four active treatment periods. 

Clinical side effects. At each clinic visit pa
tients completed a symptom questionnaire. 
Positive responses recorded during chlor-
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Table V. Side effects of chlorthalidone 

Symptom 

Dry mouth 
Reduced energy 
Muscle cramps 
Nausea 
Postural dizziness 
Indigestion 
Increased dreaming 
Constipation 
Nervousness 
Headaches 
Abdominal gas 
More easily tired 
Difficulty getting to sleep 
Increased frequency of urination 
Decreased appetite 

Number of 
patients 

13 
12 
11 
11 
9 
9 
8 
8 
7 
7 
7 
5 
5 
5 
4 

thalidone treatment periods were compared 
with responses recorded during the placebo 
intervals. Arbitrarily, positive responses re
corded during active treatment with chi or
thalidone were discounted if either (1) the same 
symptom had been recorded by the patient on 
two or more occasions while on placebo or (2) 
if it was recorded during both an active treat
ment period and the preceding placebo interval. 
By this technique, the numbers of positive 
symptoms responses were 40,47,42, and 36 on 
25,50,100, and 200 mg, respectively, of chi or
thalidone daily. The incidence of positive re
sponses did not differ at each dose of chi or
thalidone (p > 0.2;' chi-square test). The 15 
most commonly reported side effects and the 
frequency are shown in Table V. The data in 
that table are from patients who completed the 
study and do not include adverse reactions 
which caused premature withdrawal from the 
study. 

Discussion 

This study assessed the effects of four differ
ent doses of chlorthalidone given in random 
order to patients with essential hypertension 
whose blood pressure was allowed to return 
to baseline values between active treatment 
periods. Dose-dependent antihypertensive ef
fects of chlorthalidone were not observed, nor 
was there a correlation between the dose of 
chlorthalidone and the length of placebo inter-
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vals, clinical side effects, changes in body 
weight, or changes in a variety of biochem
ical tests. However, there were dose-related 
changes in BUN, serum uric acid, potassium, 
and chloride and blood chlorthalidone concen
tration. At a daily chlorthalidone dose of 50 
mg, 17 of the 37 patients completing the study 
had excellent blood pressure control with up
right diastolic pressures of 95 mm Hg or less. 
Biochemical changes were minimal at this dose 
level (Fig. 2 and Table V). However, one third 
of the patients had their best antihypertensive 
responses at either 100 or 200 mg per day of 
chlorthalidone, but these larger doses of chlor
thalidone were associated with considerably 
greater biochemical changes. It is not clear 
from this study why there should be a dissocia
tion of the metabolic from the antihypertensive 
effects of chlorthalidone, but a similar dissocia
tion has been reported with this drug 1 and was 
noted in a previous study with hydrochloro
thiazide when a daily dose of 150 mg had 
been exceeded. I3 The long average half-life 
of 60 hr for chlorthalidone3• 16 in contrast 
to the average half-life of 6 hr for hydro
chiorothiazideI4 may be responsible in part for 
this difference. 

Our study also confirms chlorthalidone as a 
safe and well-tolerated antihypertensive medi
cation. Only two patients entered into this trial 
were withdrawn because of adverse reactions 
(gout; gastrointestinal disturbance). Despite the 
fact that possible symptoms induced by chlor
thalidone were actively sought, the side effects 
reported were of a relatively trivial nature (Ta
ble V). 

Further evidence that chlorthalidone was an 
acceptable medication in our patients can be 
inferred from the measures of compliance. On 
the basis of pill counts, only 1.1 % of all doses 
were defaulted and only 1 of 16 patients tested 
failed to have a detectable blood chlorthalidone 
concentration during an active treatment period. 
On the other hand, pill counts are obviously a 
simplistic method of assessing patient com
pliance. 

Although statistical significance was not ob
tained, the effect of chlorthalidone on upright 
systolic pressure, body weight, BUN, and 
serum creatinine showed a tendency to increase 
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at the highest dose. In an upright bicycle exer
cise study of 5 of the 37 patients who completed 
this trial, 15 the changes observed at the highest 
daily dose of chlorthalidone were associated 
with excessive increases in heart rate, diastolic 
blood pressure, and cardiac work during mild 
exercise. These results suggest that higher daily 
doses of chlorthalidone can have adverse he
modynamic as well as metabolic effects in 
hypertensive individuals. Both the adverse he
modynamic and metabolic effects of chi or
thalidone can be limited by administering a 
daily dose no higher than 50 mg. 

We wish to acknowledge the assistance of Dr. M. 
Germain, Geigy Canada Ltd., who supplied the 
chlorthalidone and placebo medications. We also ac
knowledge the assistance of the staff of the Hyper
tension Clinic at the Montreal General Hospital. 
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