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ABSTRACT 

This double-blind,  randomized,  mul t icen te r  study was designed to 
compare the efficacy and tolerabil i ty of l isinopril  and hydrochlorothi-  
azide (HCTZ) in  elderly pat ients  (1>65 years old) with ei ther  mild-to- 
moderate systolic/diastolic hypertension (SDBP ~> 95 ~< 120 mmHg) or 
isolated systol ic  hype r t ens ion  (SSBP > 160 mmHg,  SDBP < 90 
mmHg) and c rea t in ine  clearance levels />30 ml/min.  At the end of a 
2-week placebo r u n - i n  period, 96 pat ients  were randomized in a 1:1 
mode to receive e i ther  l isinopril  10 rag/day or HCTZ 12.5 mg/day. Dur- 
ing the 12-week study, the doses of l isinopril  and HCTZ were doubled 
every 4 weeks for nonresponders  to a max imum of 40 and 50 rag/day, 
respectively. A positive response was defined as s i t t ing diastolic blood 
pressure ~< 90 m m H g  for systolic/diastolic hyper tension and as s i t t ing 
systolic blood pressure <~ 140 mmHg for isolated systolic hypertension.  
Mean decreases from baseline in  systolic and diastolic blood pressures 
were s ignif icant  (P  < 0.01) in both t rea tment  groups. Both drugs were 
generally well tolerated; however, patients treated with HCTZ expe- 
rienced more adverse effects. Moreover, mean  serum potassium levels 
decreased s ignif icant ly  in the HCTZ group. No serious adverse events 
were reported in  either group. Lisinopri l  has been shown to be an  
effective, well-tolerated angiotensin-conver t ing enzyme inhibi tor  in  
elderly patients.  

INTRODUCTION 

Lisinopril is a long-acting angiotensin-converting enzyme inhibitor admin- 
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istered once daily to hypertensive patients. 1-7 Several double-blind com- 
parative trials have compared the efficacy and tolerability of lisinopril 
with other widely used antihypertensive agents, s-t5 Since diuretics are 
widely used in the treatment of elderly hypertensives, 1~ this Italian mul- 
ticenter study compared the efficacy and tolerability of lisinopril with 
hydrochlorothiazide (HCTZ) in elderly patients with mild-to-moderate sys- 
tolic/diastolic hypertension or isolated systolic hypertension. 

Elderly patients have particular needs when treated pharmacologi- 
cally, due in part to the physiologic consequences of aging, which can affect 
drug pharmacokinetics. 17'1s Furthermore, adverse reactions to drugs are 
often more common in this age group. 19 Thus safety and tolerability of 
drugs are particularly important to the physician choosing an antihyper- 
tensive agent for elderly patients. 

P A T I E N T S  A N D  M E T H O D S  

Twelve centers participated in the study, which consisted of a 2-week 
placebo run-in period followed by a 12-week double-blind active treatment 
period. Two weeks before randomization, patients were screened for inclu- 
sion in the study. Patients with any of the following conditions were ex- 
cluded: creatinine clearance <30 ml/min; congestive heart failure (New 
York Heart Association class III-IV); myocardial infarction within the 
past 6 months; cerebrovascular accident or transient ischemic attack 
within the past 3 months; or evidence of significant hepatic impairment or 
other concomitant severe disorder, such as a neoplasm. Informed consent 
was provided by all patients. 

During the 2-week run-in period, patients were given a placebo tablet 
(matching lisinopril) once a day. At the end of this period, only patients 
with sitting diastolic blood pressure (SDBP) between 95 and 120 mmHg for 
systolic/diastolic hypertension, or with sitting systolic blood pressure 
(SSBP) >160 mmHg and SDBP <90 mmHg for isolated systolic hyperten- 
sion, were randomized in a 1:1 mode to enter the double-blind active treat- 
ment period. Blood pressure was measured using a mercury sphygmoma- 
nometer. Korotkoff phase V (disappearance of sounds) was used to 
determine DBP. All blood pressure measurements were made after 10 
minutes of sitting. Measurements were made at least three times within a 
10-minute interval and the average of the last two measurements that did 
not differ by more than 5 mmHg was recorded. 

Patients assigned to the lisinopril group received an initial dose of 10 
mg/day; patients assigned to the HCTZ group received an initial dose of 
12.5 mg/day. At the end of week 4, for nonresponders the dosage was 
titrated upward to lisinopril 20 mg/day or HCTZ 25 rag/day. A positive 
response was defined as SDBP < 90 mmHg for systolic/diastolic hyperten- 
sion and as SSBP ~< 140 mmHg for isolated systolic hypertension. After 8 
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weeks of treatment,  the  dose for nonresponders was doubled again to 40 
mg/day in the tisinopril group and to 50 mg/day in the HCTZ group. Lis- 
inopril was supplied as 10-, 20-, and 40-mg tablets. HCTZ was supplied as 
12.5-, 25-, and 50-mg tablets to match lisinopril tablets. 

SDBP, SSBP, and heart  rate measurements  were used to establish 
efficacy. Efficacy analyses were performed using the "all-patients-treated" 
approach, which included al ! patients with efficacy data both at baseline 
and on treatment.  If da ta  were missing at week 8 or 12, the last observa- 
tion was used for the analysis in subsequent weeks. Pat ient  characteristics 
were compared using Fisher's exact test (for dichotomous variables) or the 
Wilcoxon test (for ordered categorical variables). 

The comparability of the t reatment  groups at baseline with respect to 
efficacy variables was assessed by an analysis of variance (ANOVA) on the 
ranked values of the efficacy variables, with t reatment  as a factor. The 
Wilcoxon signed-rank test  was used to assess within-group comparisons at 
weeks 4, 8, and 12 with respect to difference from baseline for the three 
efficacy variables. Comparisons between study groups with respect to the 
difference from baseline for the three efficacy variables were made at each 
visit by using an ANOVA on the ranks of the change from baseline with 
t reatment  and type-of-hypertension as model effects. Changes from base- 
line in the three efficacy variables were analyzed within subgroups based 
on the type of hypertension using an ANOVA on the ranks with t rea tment  
as a factor. Additionally, the following definition of patient response to 
t reatments  was used to summarize the results: 

1. Systolic/diastolic hypertension 
Response: SDBP ~< 90 mmHg; 
No response: SDBP > 90 mmHg; 

2. Isolated systolic hypertension 
Response: SSBP ~< 140 mmHg; 
No response: SSBP > 140 mmHg. 

This summary of efficacy was made at each visit and treatment  compari- 
sons were performed using the Fisher's exact test for each type of hyper- 
tension. 

Safety analyses were based on clinical adverse effects and laboratory 
measurements.  The Fisher's exact test was used to compare t rea tment  
groups with respect to the number of patients who experienced adverse 
effects during therapy. The same methodology as that  used for the efficacy 
variables was used to analyze changes from baseline in laboratory mea- 
surements at week 12. All statistical analyses were two-sided. All proba- 
bility values were rounded to two decimal places and statistical signifi- 
cance was declared at P ~< 0.05. For P values >0.05 and ~<0.10 after 
rounding, the two-digit value was reported and termed borderline signif- 
icant. 
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RESULTS 

Ninety-six patients (48 men and 48 women), in 12 different centers, were 
randomly assigned to receive lisinopril or HCTZ as a single daily dose. 
Pat ients  were between the ages of 65 and 87 years (mean, 70.8 _+ 5.4 
years). The t rea tment  groups were similar with respect to baseline char- 
acteristics (Table I). Analyses were performed at each visit (weeks 4, 8, and 
12) for the three efficacy variables (diastolic and systolic blood pressure 
and heart  rate). 

The mean decrease from baseline of sitting diastolic blood pressure 
was significant (P ~< 0.01) at each week and for each t reatment  group 
(Figure, A). In the lisinopril group, the mean decrease ranged from 8 
mmHg at week 4 to 14 mmHg at week 12; in the HCTZ group, the mean 
decrease ranged from 7 mmHg at week 4 to 11 mmHg at week 12. No 
significant differences in DBP were observed between groups at weeks 4 
and 8; a difference of borderline significance (P = 0.07) was reported at 
week 12 for the lisinopril group. 

The mean decrease from baseline SSBP was significant (P < 0.01) at 
each week for each t rea tment  group (Figure, B). In the lisinopril group, the 
mean decrease ranged from 17 mmHg at week 4 to 25 mmHg at week 12; 
in the HCTZ group, the mean decrease ranged from 16 mmHg at week 4 to 
23 mmHg at weeks 8 and 12. The two t reatment  groups were similar with 
respect to mean change from baseline in SBP at each visit. 

The mean reduction from baseline in heart  rate was significant (P ~< 
0.05) at weeks 8 and 12 in the lisinopril group and at week 12 in the HCTZ 
group. The two t rea tment  groups were similar  with respect to mean 
change from baseline in heart  rate at each week. Changes from baseline in 
blood pressure and hear t  rate were analyzed within two subgroups of pa- 
tients, based on type of hypertension. Table II shows the DBP results by 
type of hypertension. For both types, the two t reatment  groups were sim- 
ilar with respect to change from baseline, except at week 12 in the systolic/ 
diastolic subgroup, where a borderline significant (P = 0.06) lower DBP 

Table I. Summary of patient characteristics. 

Lisinopril HCTZ Total 
n (%) n (%) n (%) 

Sex 
Female 20 (41,7%) 28 (58,3%) 48 (50.0%) 
Male 28 (58.3%) 20 (41.7%) 48 (50.0%) 

Age range (yr) 
65 to 74 30 (62.5%) 38 (79.2%) 68 (70.8%) 
75 to 87 18 (37.5%) 10 (20.8%) 28 (29.2%) 

Type of hypertension 
Systolic/diastolic 41 (85,4%) 39 (81.2%) 80 (83.3%) 
Isolated systolic 7 (14.6%) 9 (18.8%) 16 (16.7%) 
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Figure. Mean changes from baseline sitting diastolic blood pressure (SDBP) and sitting 
systolic blood pressure (SSBP) in the two treatment groups. *P < 0.01. 

was measured in the lisinopril-treated group. As shown in Table III, the 
two treatment groups were similar with respect to the change from base- 
line in SBP. 

The distribution of responders to t reatment was analyzed for each type 
of hypertension. Significantly more patients with systolic/diastolic hyper- 
tension responded to t reatment  than did patients with isolated systolic 
hypertension (Table IV). 

Eighty (83%) patients had systolic/diastolic hypertension: 41 (51%) in 
the lisinopril group and 39 (49%) in the HCTZ group. Of the lisinopril- 

783 



LISINOPRIL VS HCTZ IN HYPERTENSION IN THE ELDERLY 

Table II. Diastolic blood pressure (mmHg) by type of hypertension. 

Change Between- 
Pre- Post- Treatment 

Week Subgroup Treatment n treatment treatment Mean SD P Value Comparison 

4 Sys/dia Lisinopril 41 101.8 92.6 -9 ,2 8.9 40.01 NS 
HCTZ 39 101.8 93.4 -8 .4  8.1 ~<0.01 

4 Isol-sys Lisinopril 7 84.3 83.1 -1 .2 5.6 NS NS 
HCTZ 9 86.6 85.4 1.2 5.3 NS 

8 Sys/dia Lisinopril 41 101.8 88.5 -13.3 9.8 ~<0,01 NS 
HCTZ 39 101.8 89.6 -12.2 8.2 ~<0.01 

8 Isol/sys Lisinopril 7 84.3 80.4 -3 .9  8.1 0.10 NS 
HCTZ 9 86.6 84,1 -2 ,5  3.8 0.10 

12 Sys/dia Lisinopril 41 101.8 86.0 -15,8 9.9 ~<0.01 0.06 
HCTZ 39 101.8 88.9 -12.9 8.7 <~0.01 

12 Isol-sys Lisinopril 7 84.3 80.4 -3 .9 3.7 ~<0,05 NS 
HCTZ 9 86.6 84.9 -1 .7  4.4 NS 

Sys/dia = systolic/diastolic hypertension; NS = not significant; HCTZ = hydrochlorothiazide; Isol-sys = isolated systolic 
hypertension. 

treated patients, 17 (42%) responded to treatment with 10 mg/day; 9 (22%) 
responded to t reatment with 20 mg/day; and 8 (20%) responded to treat- 
ment  with 40 rag/day. Thus 34 (83%) lisinopril-treated patients with sys- 
tolic/diastolic hypertension responded to treatment at the end of the study. 
Of the HCTZ-treated patients, 17 (44%) responded to t reatment with 12.5 
mg/day; 7 (18%) responded to treatment with 25 mg/day; and 2 (5%) re- 
sponded to t reatment  with 50 mg/day. Thus 26 (67%) HCTZ patients with 
systolic/diastolic hypertension responded to treatment at the end of the 
study. 

Sixteen (17%) patients had isolated systolic hypertension: 7 (44%) in 
the lisinopril group and 9 (56%) in the HCTZ group. Of the lisinopril- 
treated patients, no patient responded to t reatment  with 10 mg/day; 1 
(14%) patient responded to treatment with 20 mg/day and 1 (14%) patient 
responded to t reatment  with 40 mg/day. Of the HCTZ-treated patients, 3 

Table III. Systolic blood pressure (mmHg) by type of hypertension. 

Change Between- 
Pre- Post- Treatment 

Week Subgroup Treatment n treatment treatment Mean SD P Value Comparison 

4 Sys/dia Lisinopril 41 178.8 161.7 -17,1 15.9 ~<0,01 NS 
HCTZ 39 174.5 160.3 -14,2 14.0 ~<0.01 

4 Isol-sys Lisinopril 7 183.9 165.3 -18.6 9.2 ~<0.01 NS 
HCTZ 9 177,2 155.0 -22.2 9.7 ~<0.01 

8 Sys/dia Lisinopril 41 178.8 154.5 -24.3 18.7 -<<0.01 NS 
HCTZ 39 174.5 150.7 -23,8 16.5 ~<0.01 

8 Isot-sys Lisinopril 7 183.9 163.4 20.5 10.9 ~<0.01 NS 
HCTZ 9 177.2 154.9 -22.3 11.3 <0.01 

12 Sys/dia Lisinopril 41 178.8 152.7 -26.1 18.2 ~<0.01 NS 
HCTZ 39 174.5 151.9 -22.6 16.2 <~0.01 

12 Isol-sys Lisinopril 7 183.9 163.4 -20.5 22.0 ~<0.05 NS 
HCTZ 9 177.2 150.4 -26.8 11.7 ~<0.01 

Sys/dia = systolic/diastolic hypertension; NS = not significant; HCTZ = hydrochlorothiazide; Isol-sys = isolated systolic 
hypertension. 
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Table IV. Responders to treatment by type of hypertension 

Systolic/Diastolic Hypertension Isolated Systolic Hypertension 

Lisinopril d = 41 n = 7 

10 mg/day 17 (42%) 0 
20 mg/day 9 (22%) 1 (14%) 
40 mg/day 8 (20%) 1 (14%) 
Total 34 (83%) 2 (28%) 

Hydrochlorothiazide (HCTZ) n = 39 n = 9 

12.5 rag/day 17 (44%) 3 (33%) 
25 mg/day 7 (18%) 0 
50 mg/day 2 (5%) 0 
Total 26 (67%) 3 (33%) 

(33%) responded to t rea tment  with 12.5 mg/day; no additional patients 
responded at either of the larger doses. 

A subanalysis was carried out in 28 patients between the ages of 75 
and 87 years: 18 were treated with lisinopril and 10 were treated with 
HCTZ. At the end of 12 weeks, a 30.2-mmHg decrease in SSBP and a 
16.4-mmHg decrease in SDBP were observed in the lisinopril-treated pa- 
t ients (from a pret reatment  mean of 181.3/99.5 mmHg). Over the same 
period a 26.2-mmHg decrease in SSBP and an l l . 5 -mmHg decrease in 
SDBP were seen in HCTZ-treated patients (from a pretreatment  mean of 
173.5/96 mmHg). In the  lisinopril group, 4 patients were treated with 10 
mg/day, 5 with 20 rag/day, and 9 with 40 mg/day. In the HCTZ group, 6 
patients were treated with 12.5 mg/day and 4 with 50 mg/day. 

Drug-related adverse experiences in these 28 patients were as follows: 
in the lisinopril group, one patient presented with cough; in the HCTZ 
group one patient presented with asthenia, and one patient had hypokale- 
mia. In the whole s tudy population, three patients developed asymptom- 
atic hypokalemia during therapy with HCTZ and needed potassium sup- 
plements. 

Adverse experiences, whether considered drug related or not, were 
looked for throughout the study and results were recorded by visit on 
Clinical Data Sheets. The investigator was then asked to evaluate all 
adverse events as to severity and relation to test  medication, and to record 
the outcome. Overall 10 patients were reported to have had one or more 
clinical adverse experiences during the active t rea tment  phase: 1 (2.0%) in 
the lisinopril group and 9 (18.7%) in the HCTZ group (P < 0.01). No patient  
experienced a serious adverse effect or was withdrawn from the study 
because of an adverse effect or an abnormal laboratory value. 

Table V shows the clinical adverse effects considered possibly, proba- 
bly, or definitely related to treatment.  The only abnormal laboratory event  
reported after the start  of therapy was hypokalemia in the HCTZ group. In 
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Table V. Clinical adverse experiences reported after start of therapy.* 

Lisinopril HCTZ 
Body System (n = 48) (n = 48) 

Body as a whole 
Asthenia - -  5 (10.4%) 

Cardiovascular 
Palpitations - -  1 (2.1%) 

Musculoskeletal 
Muscle cramps - -  1 (2.1%) 

Respiratory 
Cough 1 (2.1%) 1 (2.1%) 

* Possibly, probably, or definitely related to the drug. 

all four patients it was considered possibly or probably related to the drug. 
Mean changes in laboratory measurements  from baseline to the end of the 
study were evaluated for safety. No clinically important change in stan- 
dard laboratory values was associated with administration of either drug. 

CONCLUSIONS 

Lisinopril t rea tment  was effective in patients with systolic/diastolic hy- 
pertension at doses of 10 to 20 mg/day; a few patients were t i t rated to 40 
mg/day. Similar efficacy was also seen in patients over 75 years of age. 
Lisinopril was less effective in isolated systolic than in systolic/diastolic 
hypertension. Efficacy of both drugs was similar for both forms of hyper- 
tension, but side effects occurred significantly less frequently in the lis- 
inopril group (2% vs 18.7%; P ~< 0.01). Thus lisinopril has been shown to be 
an effective and generally well-tolerated angiotensin-converting enzyme 
inhibitor in the t rea tment  of elderly hypertensives. 
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