CHAPTER IV

RESULT AND DISCUSSION

1. Hypertensive patients

Recruitment of patients began in October 1999 and ended on July 2000 at the
out-patient department Phramongkutklao Hospital. The screening process identified
61 patients who met the screening criteria for eligibility and entered the placebo run-
in period. Thirty-four patients were excluded for various reasons, i.e., thirty-one
patients (about 50% of the screening recruited patients) were diagnosed to be white
coat hypertension (which when closely monitored with ambulatory blood pressure
monitoring machine their mean 24-hour DBP were less than 85 ramHg), two patients
were consent denied and one patiented showed abnormal laboratory data. The
remaining twenty-seven subjects having mean 24-hour DBP > 85 mmHg measured by
ABPM were recruited in the study.

The patients were categorized into mild and moderate hypertensive patients
who then receive enalapril 5 and 10 mg per day respectively. During the study, one
patient was dropped out from the study due to adverse drug reaction (cough), one
patient showed higher BP level when he received the higher dose of enalapril and one
patient dropped out of the study during the first period of treatment. Finally, there
were twenty-four patients who completed this study and their data only were used for
statistical analysis.



50

Demographic data

Twenty-four hypertensive patients were enrolled in the study with eleven were
classified into mild while thirteen were classified into moderate hypertensive patients,
respectively. Baseline demographic details are summarized in Table 7. There were
fourteen males and ten females, with the average age of 59 £ 10.17 years (range 37-76
years). The average weight, height and BMI values (Mean  SD) were 65 £ 8.14 kg.,
159 £ 8.88 cm. and 26 + 2.39 kg/m2 respectively. One subject is currently smoking
cigarettes and five subjects drank alcohol for social life.

Nine patients were new cases while fifteen had been treated for their
hypertension either monotherapy or combined therapy before they entered into the
study. Lahoratory data at the end of the placebo run-in period are shown in table 8
Seven subjects had hyperglycemia and one subject had his serum creatining at the
high normal level. Seven subjects had high levels of cholesterol and eight subjects had
high levels of triglyceride. However, the liver function tests as well as the electrolyte
in all subjects were in the normal ranges. The demographic and laboratory data of
each subject were demonstrate in details in Appendices A and B.



Tahle 7 Demographic data of hypertensive Subjects
No. of subjects
Sex
Male
Female
Age (years)
Mean + SD
Range
Weight (kg)
Mean + SD
Range
Height (cm)
Mean + SD
Range
BMI* (kg/m2)
Mean+ SD
Range
Cigarettes smoking (no.)**

Alcoholic (no.)**
* BMI = Body Mass Index

**the number of patients who is currently smoking ,drink within 1year

5l

24

14
10

59+ 1047
(37-76)

6 8.14
(52-85)

159+8.88
(146-175)

262,39
(22-30)
1
5



Tahle 8 Laboratory data of hypertensive subjects

Tests
Glucose (4.2-6.1 mmol/1)
BUN (2.6-9.2 mmol/1)
SCr (62-124 pmol/1)
Uric acid (240-538 pmol/1)
Cholesterol (150-250 mg/d)
Triglyceride (50-160 mg/dl)
HDL (30-70 mg/dI)
LDL (130-159 mg/dI)
AST (0-37 UIL)
ALT (0-40 UIL)
Sodium (135-150 mmol/1)
Potussium (3.5-5.5 mmol/1)
Chloride (98-110 mmol/1)
COz2 (24-34 mmol/2)

Mean + SD
591 193
53t 111
106 £37.66
302 £87.33
237 +47.62
151 £60.54
L1181
157 +43.40
20 +4.73
24 +8.75
142 +2.67
4.4 +0.39
107.4 £2.38
26.3 £2.88

Range
(29-108)
(3.7-1.7)

(76-259)
(181-524)
(176-401)
(62-270)
(30-74)
(69-294)

(13-32)

(6-43)
(138-146.5)
(3.79-5.3)
(103-111.6)
(17.3-30.9)
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2. Blood pressure data at baseline of hypertensive subjects

Office blood pressure (OBP) at the screening visit and after placebo run-in
period were illustrated in Table 9. BP after taking placebo was used as the baseline
level for comparing the drug effects. There was an insignificant difference of BP
values obtained between these two periods. When the ranges were consider and
compared, the result showed that after placebo, the values of the lower end (140
mmHg) were higher than the values at the screening visit (130 mmHg) since some
patients had already heen treated with some antihypertensive drugs while the values
of the upper end (183 mmHg) were not since these should be the values of the
untreated patients. In treated patients, none of them showed state of severe
hypertension (SBP > 180 or DBP >110 mmHg) after placebo run-in

The office BP and 24-hour ambulatory blood pressure at baseling were shown
in Table 10. Comparison of mean blood pressure between those of office BP and 24-
ABP found that the mean office BP was higher than the mean BP either when
considered as the average throughout 24-hour, during day-time or during night-time,
however, mean office BP was closed to the day-time BP. Furthermore, ABPM could
provide the frequency and magnitude of BP loads. In this study, the results showed
that the frequency of SBP loads during night-time was higher than the other periods
of monitoring, while the frequency of SBP loads throughout 24-hour was closed to
the values during day-time. However, the frequency of DBP loads whether from 24-
hour, day-time and night-time were nearly equal and all were around 58 %. When
absolute SBP and DBP loads were considered, It was found that the values obtained
from 24-hour, day-time and night-time were nearly equivalent and the values were
approximately 20 mmHg and 10 mmHg for absolute loads of SBP and DBP
respectively.
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The office BP and 24-hour ambulatory blood pressure (ABP) monitoring had
been used as the methods for detecting BP in hypertensive patients and also in
determining the antihypertensive effect of enalapril in this study. Some of the
benefits of ambulatory BP measurement over the standard clinic or office BP
measurement in a clinic therapeutic trial have been well established"042* These
included the ability to detect white coat hypertensives during patient selection. A
placebo group could be avoided and the sample size could be reduced when ABPM
were used to determine the efficacy of an antihypertensive drug. Finally, 24-hour
mean BP is more reproducible than clinic BP. Thus, with the 24-hour ABP
measurement during patient selection, white coat hypertensive patients were not
included in the antihypertensive drug trial and hypertensive patients who were
eligible into this study had high BP both in the office and their daily lives.

Several studies had shown that repeated BP elevations during work stress and
the overall BP load may also be an important determinant of cardiovascular risk(15
1643 Yhe systolic BP load in normotensive patients increase from approximately 9
percent in young adults to 25 percent in elderly(44). The diastolic BP load averages 3
to 4 percent and does not appear to vary sinificantly with age. Studies in untreated
hypertensive patients showed that the likelinood of developing cardiac abnormalities
was markedly increased when the daily BP load was 40 percents or more(&), which
White et al. suggested that these patients should receive antihypertensive therapy.

From this study, it was found that night-time SBP loads was higher than day-
time  SBP loads which could due in part to the unfamiliar with the non-invasive BP
monitoring machine which showed more pronounced effect while rest at night, and
also due to the reason that there were eleven out of twenty-four patients who showed
small BP reduction during night-time as compared to those of the day-time.
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However, BP level during night-time was lower than day-time. It was demonstrated
that the falling in BP at night was the result of sleep and inactivity rather than the
time of the day. In both normotensive and hypertensive individuals, BP varies
according to mental status and physical activity level which are usually different
during wakefulness and during sleep. Furthermore, in this study about 45 % of
subjects who normotensive (24-hour DBP < 85 mmHg at baseline) and were exclude
from the study when monitored with 24-hour ABPM showed SBP load of more than
40 %.

With the categorization of hypertensive patients as “dipper” or “non-dippers”
according to the percentage of BP reduction during night-time as compared to day-
time. Dippers were patients who had BP fall during the night by more than 10 %
compared to day-time BP while others whose BP fall less than 10 % were non
dippers. With this criteria, thirteen patients participated in this study were dipper
(54%) while eleven patients were non dipper(46%).

There is evidence that failure of the BP to fall during sleep may be an
additional risk factor for the development of left ventricular hypertrophy and other
cardiovascular complication'184648). This effect appeared to be more prominent in
women, diabetics with renal insufficiency, and blacks. However, other  dies had
found that nondippers including women and blacks, showed no increase in left
ventricular geometry'49.

Concerning the mean 24-hour BP profile (Figure 5.), it was found that BP was
stayed at high level during day-time and was reduced to lower level during night-
time as shown in Figure 1 BP decreased to its lowest point (nadir) at approximately
1200 PM. The nadir BPs were 132/78 mmHg of SBP / DBP which corresponded to
the MAP value of 9% mmHg. After nadir , BP tended to increase throughout the



early moring hours and was further increase when they woke up (approximately
05.00 AM)to ahigh level of 156 /98mmHg for SBP / DBP at 9.00AM.



Table 9 Office BP a the soreening visit and after placebo run-in period or &

haseling

Office BP at the screening visit
SBP (mmHg)
DBP (mmHg)
MAP (mmHg)
HR (opm)
Office BP after placeho (at baseline)
SBP (mmHg)
DBP (mmHg)
MAP (mmHg)
HR (bpm)

*dlata are shown as mean  SD (range)

158+ 15%
9948.52

11949.78
17£9.99

15548.87
97+5.00
116 +4.68
191970

(130-183)
(80-110)
(97-133)
(60-94)

(140-173)
(89-107)

(107-126)
(62-96)



Table 10

Office BP and 24-hour ABP of hypertensive patients after placebo run-n period or at baseline
Office BP* 24-hour ABP*
(mmHg) Average BP (mmHg) BP loads™**
24-hour BP  day-time BP  night-time BP 24-hour BP daytime BP
frequencyd  absolute6  frequencyd  absolute6
(Z%) (mmHg) (%) (mmHg)

SBP 155+887 1464947  151£9.87 137+ 1435 69 +21.48 20+545 652377 196,67
DBP 07£500 894418 931433 821690 8+ 1767  10+2.30  58+1903 104315
MAP 1164468  108+4.74 1121523 100 £8.07
HR(bpm)  79:9.70 76681 801 6.43 67 £8.33

data are shown as mean + SD

BP loads were BP values that higher than 140 or 120 mmHg for SBP and 90or 80 mmHg for DBP during day-time, night-time respectively
a frequency of BP load in percentage

b absolute of pressure of BP loads in mmHg . _ L _
24-hour BP= %ve_rage BPhdunng 24-hour, day-time BP=average BP during 06.00 am-10.00 pm, night-time BP=average BP during 10.00 pm- 06.00 am by ambulatory blood
ressure monitoring machine

gBP:systoIic blood pressure, DBP=dliastolic blood pressure, MAP=mean arterial pressure, HR=heart rate respectively

nighttime BP

frequency3  ahsolutet
(%) (mmHg)

79£2079 20+ 1108
5012578  10+391

co
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3. Antihypertensive effect evalution.

There were twenty-four hypertensive patients entered and completed in this
study and they were classified by office blood pressure into eleven of mild and
thirteen of moderate hypertensive patients and had been assigned to received
enalapril 5 mg or 10 mg per day as the starting dose, respectively, for 4 weeks. In
mild hypertensive group, three patients achieved the target BP (office SBP < 140
and DBP <90 mmHg) after 4 weeks of treatment and their doses were decreased to
2.5 mg per day (Figure 7) which further evaluation showed that these lowered doses
were also able to keep their BP within the normalized range, one patient was nearly
normalize with his SBP / DBP achieved 140 /88 mmHg and was normalize when
titrated dosage to 7.5 mg per day. However, seven mild hypertensive patients were
remained non normalized with their values of office SBP > 140 or DBP > 90
mmHg, therefore, their daily doses were increased to 10 mg and found that three
patients were normalize while remaining four patients were non normalize at the end
of treatment period. However in moderate group, after 4 week treatment with 10 mg
per day of enalapril, nine patients whose office SBP remained > 140 or DBP
remained > 90 mmHg were assigned to receive the higher dose of 20 mg OD and
found that five patients were normalize whereas four were non normalize. The office
BP of one patient in this group was nearly normalize with his SBP/ DBP achieved
of 140/ 70 mmHg and his dose was therefore titrated to 15 mg per day of enalapril.
Furthermore he was normalize when completed the study.

Note - Besides the ten moderate hypertensive patients mentioned above, there were
three more moderate hypertensive patients who completed the two dose study but did
not follow the same pattern as those aforementioned according to different
physician’s decision, 1.e,0ne moderate hypertensive patient was started with 5 mg per
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day enalapril, after 4 weeks, her blood pressure was still not reduced to normal,
therefore the physician decided to give her 10 mg per day for another 4 weeks and her
BP was again monitored. Two moderate hypertensive patients were started with 20
mg per day dose for 4 weeks, then their BP were monitored and were found to be
normalised, therefore their doses were reduced to 15 mg per day for another 4 weeks
and their BP were then monitored. The BP of these three patients were evaluate
separately
In this study, one of these twenty-four hypertensive patients was receiving
enalapril concomitant with naproxen. Concerning on the drug-drug interaction
between enalapril and NSAIDs which might antagonize the hypotensive effect of
enalapril(34), finally the results shown that he was normalize with 15 mg per day of
enalapril. 1t was suggested that the patients who taking drugs which interfere with the
antihypertensive effect such as steroids, NSAIDs, and drugs that are enzyme inducers
or enzyme inhibitor should exclude from this study
Office Blood Pressure
The effects of 5-20 mg dosage of enalapril on the office BP reduction of both
mild and moderate hypertensive patients were shown in Table 11-13. The office BP
monitoring couldn’t detect any BP reduction effect in both SBP and DBP after 5 mg
dosage of enalapril either considered by include the three patients who achieved the
target BP with 5 mg or focus only on the seven patients were non normalize with
this dose, the means office BP at baseline and after treated with 5 mg per day of
enalapril were nearly equal. The mean differences were around 1-2 mmHg only for
both SBP and DBP. However, the reduction in office DBP were all statistically
significant when treated with higher dose of 10 mg/day or 20 mg/day of enalapril,

while office SBP showed statistically significant reduction only after treatment with
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20 mg/ dose of enalapril. These resulted in office MAP which showed significantly
reduction after bothlO mg/day and 20 mg/day dose of enalapril in either mild or
moderate hypertensive groups of the patients. Although the difference in BP
reduction was quite large in magnitude (12 mmHg for SBP after 5 mg vs 10 mg),
but it was found to be non statistically significant since the fluctuation among
subjects were also large, resulted in big standard deviation while the number of
subjects was small. There were no reports of symptomatic or postural hypotension.
At the same time, very little change in HR was observed this suggested the absence
of reflex tachycardia by enalapril.
Ambulatory Blood Pressure
Table 11-12,14 showed 24-hour ABP at baseline and after taking 5-20 mg
enalapril per day in mild and moderate hypertensive patients. After treatment with
either dosages of enalapril, 24-hour SBP and DBP, day-time SBP and DBP and night-
time SBP were all statistically significantly reduced from baseline, while night-time
DBP did not reduce to the extent that showed statistically significant. The results
when include all patients whose starting with 5 mg per day of enalapril were shown
similar to results from seven patients. In this study, most of the comparison of BP
reduction between low and high dosage of enalapril (5 vs 10 mg and 10 vs 20 mg)
showed statistically significant reduction in both SBP and DBP after treatment with
higher dose, except for some, such as, the difference of day-time SBP, day-time and
night-time DBP between 10 and 20 mg per day doses of enalapril showed non
statistically significant, since the standard deviation was large while the sample size
was small. However, as a whole, it could be concluded that BP reduction was increase
with increasing doses of enalapril. In this study, HR was not affected by increasing

dose of enalapril.
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In this study, the antihypertensive efficacy of 10 - 20 mg per day dosage of
enalapril were apparent not only from office BP measurement but also better reflected
from the 24-hour ABP monitoring. The parameters used to assess the antihypertensive
efficacy of enalapril on 24-hour ABP were the average BP values the BP loads for
day-time, night-time and over the 24-hours and area under the blood pressure curve
(AUC). These parameters had been demonstrated to have some relationship with the
hypertensive disease complications (eg. left ventricular enlargement and vascular
compliance/46-4™. The significant reductions of BP evaluated by these parameters
therefore are essential.

In this study, enalapril in the dosage of 5-20 mg per day could significantly
reduced the average BP of 24-hour, day-time and night-time SBP and DBP. These
reductions were increased with higher dosage. However, in this study, the highest
dose was 20 mg per day. Since few studies had suggested that enalapril exhibits
shallow, or flat, dose-response relationship,(12-13) therefore an increase in dosage
further than the dosage used in this study may result in an extension of the duration of
action without any increase in the magnitude of the antihypertensive effect.

The ambulatory BP profiles throughout 24 hours before and after treatment
with 5, 10 and 20 mg per day of enalapril in mild and moderate hypertensive patients
were reduce in both SBP and DBP. This study found that the circadian BP rhythm
especially during night-time was changed in some patients after treatment period with
10 mg of enalapril as indicated by the increase in the number of patients who were
non-dipper. However, the same was not found after treatment with 5 and 20 mg per

day of enalapril.



61 Patients recruitment
placebo run-in 2 wks’

37 patients excluded

from study
21 patients 3 patients’
mild HTN (n=11) moderate HTN (n = 10)
enalapril S mg/d enalapril 10 mg/d
4 wks' 4 wks'

|

n=3 n=7 n=0 n=9
normalised”” non normalised normalised nonnormalised’
\ Y
n =1 n=l1
nearly normalised nearly normalised
v '.
2.5 mg/d ? 5 mg/d ,
4 wks' 4 wks ‘
Y Y
7.5 mg/d 15 mg/d
4 wks 4 wks'
i v
10 mg/d 20 mg/d
4 wks' 4 wks
| l
\/ E Y '
All normalize | All normalize
Y \ \/
All normalize normalize n=3 normalize n=5
non normalize n=4 non normalize n=4

IS

Office BP & 24-hour measurements

patients weren’t started enalapril dosage according to protocol, data described in in page 60
office SBP < 140 inmHg and DBP < 90 mmHg

office SBP > 140 mmHg or DBP > 90 mmHg

Figure 7 Flow chart of dose titration



Table 11 Office BP and 24-hour ABP of hypertensive patients3at baseline and after first period of enalapril treatment

Parameter

Office BPa(mmHe)
SBP

DBP

MAP

HR (bpm)

24-hour ABPa (mmHg)

- average 24-hour
SBP

DBP

M AP

HR (bpm)

- average day-time
SBP

DBP

M AP

HR (bpm)

- average night-time
SBP

DBP

M AP

HR (bpm)

~ 2 3 after treatment with 5, 10, 20 mq /day of enalapril
a (data are shown as mean £ SD
p < 0.05 versus baseline, ns = not significant

p<0.01,

Baseline

148 £6.92
94 +3.08
112 +4.22
83 £6.25

142 £7.09
88 £3.59
106 +4.06
1845.87

149 £8.94
91 +3.44
11 +4.72
825.73

128 8.80
80 £ 7.69
9% + 748
101731

Mild HTN

Dosagei
(5 mg/day)

141 + 1447
90 +7.71
107 £9.35
8l £7.61

129+ 1081
82 £6.30
98 £7.50
1317.49

135+ 13.06
85 £7.53
102 £9.04
1817.70

119 £ 10.56
1846.53
92 £7.52
65 +6.81

(=11)

Difference

5.18 £6.48*
1.82 £7.18*

13094 10.11*§p

=0.002
p=0.024
p=0.005

(p=0.156)
p=0.072

iR

518411.02 (p-0.150)

14,00 £ 1241*
6.09 £ 5.34*
891 £7.16*
3.36 £5.77

8.54 £ 9.44*
2.54£1.31
4.46 +7.65
5.09 £5.92*

|

NN
/\_O_D’ ~ e

p
p
p

0.004
0.004
0 002

0017

0.
0.
01

0.082)

215
082

7)

|
i

p=0.013)

Moderate HTN
Baseline Dosagez
(10 mg/day)
157£9.24 145+ 1503
100 £5.46 92 £7.02
1194420  11018.08
76+1187 73931
149+ 1074 13541083
92 £4.14 85 £7.30
1112470 10247.42
75£7.95 14£8.75
1521125 13949.75
95 £4.37 8717
1144502  10547.05
191787 1948.37
142+ 1568 127+1533
8516 54 80 £ 8.60
104 £8.36 96 £9.61
66£970 65+ 1014

@ =P

Difference

11.80 + 12.94* (p=0.018)
8.10 £4.82* (pco.ooi)
9.40 £7.12* {E):0.00Z;
33041178 (p=0.399

6.20 £5.00*  (p=0.004
8.60 £5.85*  (p=0.001
0.60£823 (p-0.823)

12,90 49,04% (p=0.001)
72044.71% (p=0.001)
9104547+ (p=0.001)
060£650 (p=0.777)

1470 + 13.08* (p=0.006)
470702 (p-0.063)
7.90 48.58* p:0.017g
100+12.55 (p=0807

13,40 48.34* gpzo.om
(p
(



Table 12 Office BP and 24-hour ABP of hypertensive patients3at baseline and after enalapril treatment

Parameter

Office BP3(mmHg)

SBP
DBP
MAP

HR (bp
24-hour ABP3 (mmHg)
- average 24-hour

- average day-time

- average night-time

I’7"] after treatment with 5, 10, 20 mg/day of enalapril
s (ata are shown as mean + SD
p < 0.05 versus baseline, ns = not significant

p<0.01,

Baseline

148+ 6.13
941299
112 £3.98
81 £7.35

144 17,60
88 +4.39
107 £4.60
1717.30

150 £9.51
92 +3.58
111 £5.15
80 £6.74

132 48,32
82 £7.81
98 +7.87
10£8.73

Mild HTN (n=7)

dosage1
(5 mg/day)

146 £ 10.39rs
93 £4.39 18
111 +4.86 18
19£52218

133 £7.84 =
8o +4.73 *
101 +4.98 **
13+8.41r

139 £8.85**
88 +4.61**
105 £ 5.51**
77494618

122 £9.28 **
719+7.1618
93475518
65+7.86 1%

dosagez
(10 mg/day)

133+ 132618
65 £ 8,08 **
101+8.85**
69 £ 13.9r8

128+9.20 **
60 £506*

96 £5.35 **
69+ 1092 18

135 £9.43 =
80 £4.50**
101 £5.02 ¢+ *
12+ 10.21r8

115+ 13.71%*
131860 ™
87 + 10.24*
61 + 12.08 **

Baseline

156 49.03

101 £5.11
119+4.42
18+ 1156

148 + 11.36
92 +4.39

110£4.72
16£7.26

151+ 1154
95 +4.56
114+5.15
80 £ 7.02

142 + 16.39
85 £6.61

104 £8.52
67 £ 9.60

Moderate HTN ( =9)

dosagez
(10 mg/day)

146+ 1584 15
94 £5.90 **
111 £7.75 **
75+6.85r8

136+ 11,08 **
86 £7.38 **
103 £7.52**
14£917m

139 £ 10.34 *
88 £7.48 **
105 £7.52%*
19188318

129 + 14.00**
8l £7.75 18
98+8281m
66 £ 10.53 18

dosages
(20 mg/day)

134+ 16,47 *
84 £8.70 =
100£9.68 **
76+873"

130 £ 12.97 **
82 £9.39 **
98 £9.82 *
14+7141m

135 £ 12.67%*
85 £8.76**
101 £9.12 *=*
T71+6.8715

121 + 1642 *
171+ 1208 1
91 + 13.05%*
68 +9.60 **



Table 13 The effect of dosage of enalapril on the magnitude reduction of office BP in hypertensive patients.

Parameter

Office BP ( mmHg)**
SBP

DBP

MAP

HR (bpm)

difference are differ between two dosage
** (lata are shown as mean £ SD

dosage:
(5 mg/day)

2.00 £ 11.72
(p= 1.000)

1.14 +3.44
(p=1.000)

171 +4.68
(p=1.000)

2.71 £9.54
(p=1.000)

~ 23 after treatment with 5, 10, 20 mg /day of enalapril

Mild HTN ( =7)

dosage:
(10 mg/day)

1429 £ 1157
(p=0.051)

9.71 + 6.62
(p = 0.025)

1129 £7.54
(p= 0.022)

1229 + 16.73
(p=1.000)

difference

1229 + 14.53
(p=0.200)

857 £6.02
(p =0.028)

957 45.13
(p = 0.008)

9ol etk 33
(p=1.000)

dosage:
(1o mg/day)

10.11 + 1250
(p=0.124)

756 £4.77
(p = 0.004)

8.44 + 6.84
(p = 0.018)

2.67 £ 1232
(p=1.000)

Moderate HTN ( =9)

dosages
(20 mg/day)

21.78 + 13.32
(p = 0.004)

17.44 £9.08
(p=0.001)

19.00 £ 10.06
(p = 0.001)

2.33 £ 13.96
(p=1.000)

difference

11.67 +9.72
(p=0.021)

9.89 £6.70
(p = 0.007)

1056 £6.89
(p = 0.005)

-0.33 £ 8.09

(p=1.000)



Table 14 The effect of dosage of enalapril on the magnitude of ABP reduction in hypertensive patients.

Parameter

-average 24-hour*
SBP

DBP

MAP

-average daytime*

SBP

DBP

MAP

-average nighttime*

SBP

DBP

MAP

dosage:
(5mglday)

11.0016.98
o= 018)
3.2710.95
(p<o0.001)

5.71 12,63
(p = 0.004)

11.2917.14
(p = 0.017)

3.5712.64
(p = 0.035)

6.2913 45
(p= 0.009)

10.43 17.07
(n = 0.024)
3.0013.56

(P=0.202)

5.2914.42
(p=0.059)

~ 23 after treatment with 5, 10, 20 mgq /day of enalapril

difference are differ between two dosage
* (lata are shown as mean 1+ SD

Mild HTN ( =7)

dosage:
(10 mg/day)

15.8617.73
(p = 0.005)

8.001 1.63
(p<o.w01)

10.5713.41
(p=0.001)

15.2917.16
(p = 0.004)

7.1413.76
(p = 0.007)

10.0014.08
(p=0.002)

16.861 10.42
(p = 0.016)

8571 5.22
Cp=0.015)

11.1416.74
(p=0.014)

difference

4.8612.41
(p = 0.005)

471 12.06
(p =0.003)
4.861 1.68
(p=0.001)

6.431 6.05
(p=0.092)
5571237
(p=0.002)

5.8613.48
(p=0.013)

dosage:
(10 mg/day)

12.2217.92
(p = 0.005)

5.5614.85
(p = 0.027)

1.7815.72
(p Zo0.011)

11.8918.96
(P=0.012)

6.5614.50
(p = 0.007)

8.5615.66
(p = 0.006)
1311+ 1281
(p = 0.046)

3.8916.94
(p=0.393)

6.22 1 8.83
(p=0.202)

Moderate HTN ( =9)

dosages
(20 Mg/day)

18.0019.00
(p ~0.001)
9.44 1 7.09
(p=0.012)
12.6717.88
(= 0.004)

16.001 10.05
(n = 0.004)
10.0017.23
(h=0.010)

12.4418.13
(p = 0.005)

21.671 1424
(p = 0.006)

8.33 19.90
(p=0.107)

12,671 10.84
(9=0.024)

difference

5.7814.74
(p = 0.019)

3.8913.62
(p = 0.037)

4.8913.92
(p=0.17)
411 16.39
(p=0.269)

3.4413.64
(p=0.066 )

3.8913.65
(p = 0.038)
8.5617.84
(p = 0.034)

444 ; 658
(p=0.232)

6.4416.71
(p=0.061)
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The results in Table 15 showed seated SBP and DBP reduction after 3 weeks
of original enalapril treatment in Bergstrand’s study compared with the results in this
study (4 weeks of each treatment period). The difference result could due in part to

the difference design, the number of evaluable subjects, and BP monitoring method.

Table 15 Mean change from baseline in office seated SBP and DBP (mmHg) after

treatment with enalapril from Bergstrand et al. (3 weeks) compared with this study ( 4

weeks).

Treatment  dose Baseline 3 weeks Baseline 4 weeks

(mglday) SID D SID D

Placebo 0 27 157196 1 -1
Enalapril 2.5 32 157196 -10* %3 153/95  -21* -9*
Enalapril 5 21 155/97 -4 401 148/94 -7 -4
Enalapril 10 27 161/98  -15* -s* 17 153/98  -13* -9*
Enalapril 20 28 159/95  -13* -4 9 156/101 -22*  -17%
Enalapril 40 29 159/96  -20*  -10*

*significant decrease from baseline, p < 0.05
Data shown as mean of SBP and DBP
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Rate of blood pressure reduction
Office Blood Pressure

Rate of blood pressure reduction was calculated from the magnitude of BP
reduction after treatment with different doses of enalapril divided by the dosage of
administration and also calculated from the different in magnitude of BP reduction
after treatment with the low dose and higher doses divided by the different in dosage
of administration . These result in the magnitude of BP reduction per mg of enalapril.
The results of this study indicated that the rate of office BP reduction in mild and
moderate hypertensive patient groups was tended to increase with the higher dose of
enalapril whether they are SBP, DBP or MAP (Table 16, Figure 8-9) especially the
increase in rate between treatment with 5 and 10 mg per day of enalapril
administration in mild hypertensive patients were statistically significant.
24-hour Ambulatory Blood Pressure

In contrary, the different from office BP results found in 24-hour ABPM
(Table 16, Figure 8-9) The result showed that the rates of BP reduction tended to
decrease even though non statistically significant when the patients received higher
dosage of enalapril either considered only during daytime, night-time or as the whole
24-hour with the rate of SBP reduction showed most prominent. The average rate of
BP reduction per mg of enalapril administration was approximately 1-2 mmHg for
SBP and 0.7 mmHg for DBP in both mild and moderate hypertensive patients 5-20
mg per day dosage was administered. When the rate of BP reduction during day-time
and night-time were compared their values were quite similar between monitoring

periods.



Table 16 The effect of dosage administration on rate of BP reduction in hypertensive patients

Rate of response Mild HTN ( =7) Moderate HTN ( =9)
(A BP/mg) dosage: dosage: difference- dosage: dosages difference
(5 mg/day) (10 mg/day) (1o mg/day) (20 Mg/day)
Office s p *
SBP 0.4 £2.34 142+ 116 -1.03 & 237 101 £ 125 1.09 £0.66 -0.02+0.9
DBP 0.23 £0.69 0.97 £+ 0.66 -0.74 £0.72** 0.75£0.48 0.87£0.45 -0.12 £0.36
MAP 0.29£0.92 112£0.73 -0.83 £0.63** 0.84 £ 0.67 0.94 £ 0.50 -0.10 £0.47
Average 24-hour BP
SBP 2.2 £1.39 158 £0.77 0.61 £0.70 122 £0.79 091045 0.32 £ 047
DBP 0.66 £0.19 0.8 t0.16 -0.14 £0.28 0.55 £0.48 0.47 £0.35 0021024
MAP 1.14 £ 0.52 1.06 £0.34 0.02%28 0.78 £0.57 0.63 £0.39 0.14 £0.29
Average day-time*
SBP 2.26 + 1.43 153 £0.72 0.73 £0.76** 1.19£0.89 0.8£0.50 0.39£0.59
DBP 0.71 £0.53 0711 0.38 0.0£0.39 0.65 £0.45 0.510.36 0.15£0.19**
MAP 1.26 £0.69 102041 0.26 £0.39 0.85+0.56 0.62 £0.41 0.23 £ 0.25**
Average night-time*
SBP 2.08 £ 141 168+ 1.04 0.410.80 1311128 1.08 £0.71 0.23 £0.26
DBP 0.6 £0.71 0.86 £0.52 -0.26 £ 0.30 0.39£0.69 0.42 £0.50 -0.03 £ 0.46
MAP 1.06 + 088 111 £0.67 -0.03 £ 0.42 0.62 t 0.88 0.63 £ 0.54 0.00£0.57

difference are differ between two dosage
* (ata are shown as mean £ SD,
** 1 <0.05 versus lower dose
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Figure 8  Comparison rate of blood pressure reduction between dosage of

administration in mild hypertensive patients ( =7)
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Rate ofBP reduction and individualfactors ofpatients.
Age

W hen the relationship between the rate of BP reduction and the age of patients
were considered, it was found that the rate of mean MAP reduction in mild and
moderate hypertensive patients after treated with equal dosage of 10 mg per enalapril
day showed tendency to decrease with older patients when office BP were to
evaluation (Figure 10 a). In contrary, rate of BP reduction obtained from 24-hour,
day-time and night-time showed slightly increase in higher age (Figure 10 b-d).
However, the R2obtained was so small that no relationship between age and rate of
MAP reduction was concluded.
Sex

From this study, when focus was especially put on sex of patients and rate of
BP reduction, there were nine males and seven females hypertensive patients included
in the consideration. Comparison of rate of BP reduction between male and female
patients after receiving 10 mg per day enalapril was shown in Figure 11. shown that
The results from office BP and 24-hour ABPM were different. However, no
significant relationship between sex and the rate of reduction of SBP, DBP or MAP
could be found no matter the BP monitoring parameters considered were 24-hour BP,
day-time BP or night-time BP. Therefore, it could be concluded that there was no
significant relationship between sex and the rate of BP reduction.
Body Mass Index(BMI)

When the relationship between BM1 of patient and the rate of MAP reduction
in mild and moderate hypertensive patients after receiving enalapril 10 mg per day
was considered (Figure 12), the results obtained from office BP were similar to the

night-time BP, i.e, that it seem to be slightly higher rate with increasing BMI. On the
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Other hand, 24-hour BP and day-time BP showed that the rate of BP reduction was
decreased with higher patient’s BMI. Since these relationships were very small and
inconsistent, the conclusion of no relationship between patient’s BMI and rate of
MAP reduction was made.

Pretreatment Blood Pressure & Stage ofhypertension

No relationship between pretreatment blood pressure and his response to
antihypertensive drugs (by focus on the rate of BP reduction) was found when the
relationship between stage of hypertension and rate of MAP reduction after treatment
with 10 mg per day of enalapril (Figure 13-14) was considered. Similar results were
obtained from office BP and 24-hourABP monitoring. It was shown that mild
hypertensive patients have higher rate of SBP, DBP and MAP reduction than
moderate hypertensive patients in all monitoring periods. However, these
relationships were not statistically significant.

The results from Figure 10-14 showed that there were no relationship between
patient’s factors that were age, sex, BMI, pretreatment BP, stage of hypertension and
the rate of BP reduction. The results are differ from some previous studies which
showed that there was a significant positive correlation between BP reduction and the
pretreatment BP(50'51), but no relation between the responsiveness to enalapril and
patient’s age( 38,51} Finally, we cannot exclude the possibility that the difference in
24-hour antihypertensive action could partially attribute to effects other than ACE
inhibition. A different modulation of enalapril action on bradykinin breakdown
inhibition, prostaglandin synthesis, or sympathetic activity could also account for the

observed treatment difference in the blood pressure lowering effect.



76

Figure 10 Relationship between age vs rate of mean MAP reduction in mild and
moderate hypertensive patients after administration 10 mg enalaprl. ( =16)
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Figure 12

"1

Relationship between BMI v's rate of mean MAP reduction in mild and

moderate hypertensive patients after administration 10 mg enalapril. ( =16)
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Figure 11 Comparison rate of blood pressure reduction between male and female

hypertensive patients after administration 10 mg enalapril (M=9, F=T7)
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Figure 13 Relationship between prefreatment BP v rate of mean MAP reduction in
mildl and moderate hypertensive patients after administration 10 my enalapril, ( =16)
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Figure 14 Comparison rate of blood pressure reduction between mild and moderate

hypertensive patients after administration 10 mg enalapril. (mild=7, moderate=9)
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Area under the blood pressure curve tAUCI

AUC was one of the parameters which was used to evaluated efficacy of
antihypertensive drugs(52). It could represent both frequency and magnitude of
abnormal BP. AUC was calculated by using area under the systolic or diastolic BP
curve, with cutoffvalues of 140 mmHgq during day-time and 120 mmHg during night-
time for SBP and cutoff values of 90 mmHg during day-time and 80 mmHg during
night-time for DBP. Figure 15 showed evaluation of antihypertensive therapy by

using the area under the systolic blood pressure curve.
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Figure 15 Evaluation of antihypertensive therapy using the area under the systolic
blood pressure curve with cutoff values of 140 mmHg during waking hours and 120

mmHg during sleeping for (a) placebo and (b) antihypertensive therapy.
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Data obtained from this study (Table 17) showed that the initial dosage could
produce a more pronounced effect on the reduction in the AUC of SBP and DBP
(above normal blood pressure) than the consecutive dosages. Most of the AUC
reduction were approximately 180-250 mmHg.h for SBP and 45-80 mmHg.h for DBP

Even though the results indicated that each dosage of enalapril could induce
significantly reduction in area under the SBP and DBP curve when compared to
baseline (p < 0.05), either in mild or moderate hypertensive patients. However, the
difference of AUC reduction between 5 versus 10 mg per day in mild hypertensive
patients and 10 versus 20 mg in moderate hypertensive patients were not statistically
significant.

By using AUC for assessing effect of the antihypertensive drug over time,
several conclusions could be drawn(52\ First, the effect and duration of effect of the
drug over the entire 24-hour period can be immediately visualized. Second, the blood
pressure load can be calculated in mmHg.h or, in mild hypertensives, as a percentage
of the blood pressure distribution. Thus, data removal or smoothing method is
unnecessary and quite simple statistical tests can be used to compare the treatment
groups.

The area under the SBP and DBP curves were significantly decreased after
treatment with enalapril as compared to baseline. These decreasing in areas were
increased with increasing doses of enalapril. However, comparisons between the
increasing area of 5 mg and 10 mg per day dose of enalapril in the mild hypertensive
group and between the decreasing areas after 10 and 20 mg per day doses of enalapril
in the moderate hypertensive group all showed no statistically significant.

According to J-shape curve, the reduction in BP that is too extreme can

produce signs and / or symptoms of organ damage because a rapid and extreme
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reduction in BP below the limits of the autoregulatory curve may compromise
perfusion of vital structures such as the brain and heart. Some evidence showed the
preference of BP reduction which is not lower than 30 % from baseline(52). The area
of BP curve throughout 24-hour after treatment with enalapril was therefore classified
into 5 intervals, that were, area above baseline, area 0-10 % below baseline, 10-20 %
below baseline, 20-30 % below baseline and area more than 30 % below baseline.

The results shown in Table 18 indicated that the areas of BP above baseline
were reduced with increased dosage of enalapril either from 5 to 10 mg per day or
from 10 to 20 mg per day. After treatments the AUC of SBP and DBP fell mostly in
the 0-10 % and 10-20 % below baseline intervals respectively. Very few percentage
of AUC were fell in the interval of > 30 % below baseline indicated that the dose
range 5-20 mg of enalapril did not reduce the BP beyond the extreme rang (just one
patients accidentally take the double the dose resulted in more percentage of AUC
reduction from baseline.

Thus from the data obtained, it was shown that enalapril can produce some
evident of BP reduction > 30 % from baseling and percentage was increased when

treated with higher dose.



Table 17 The effect of dosage administration of enalapril on area above the normal blood pressure versus time curve

Parameter
baseline
AUC (mmHg.h)
SBP* 294 + 130.82
(82-496)
DBP* 106 £59.20
(55-233)
dosageivs B
(5 mg/day)
AAUC (mmHg.h)
SBP* 186 + 104.20
(p=10.010)
DBP* 47 £21.25
(p-0.003)

A BP = difference in BP between dosage
* data are shown as mean = SD

~ 23 after treatment with 5, 10, 20 mg /day of enalapril
B = baseline

Mild HTN ( =7)
dosagei dosagez
(5 mg/day) (10 mg/day)
107 £ 104,50 99 £99.70
(16-291) (14-267)
58 £64.17 46 £53.77
(8-184) (0-157)
Mild HTN ( =7)
dosage2vs B dosagei vs dosagez
(10 mg/day)
194 £ 107.67 8133.71
(p=0.009) (ns)
60 +22.90 12£27.32
(p=0.001) (ns)

Moderate HTN ( =9)

baseline dosagez dosage3
(10 mg/day) (20 mg/day)
376 £225.46 167 £ 175.96 116 £+ 122.83
(101-714) (21-580) (0-355)
138 £67.70 80 £87.26 60 £ 62.50
(44-243) (0-252) (0-167)

Moderate HTN ( =9)

dosageavs B dosagesvs B dosage2 vs dosage3

(10 mg/day) (20 mg/day)
209 + 15421 259 + 139.65 51 £72.27
(= 0.011) (p=10.002) (ns)
58 £49. 70 78 + 48.36 19+35.33
(p=0.024) (p=10.004) (ns)

CcD



Table 18 % reduction of area under the curve after treatment of enalapril in hypertensive patients

Mean % AUC rednotion Mild HTN ( =7)
(Frequency) AUCs AUCd
dosager  dosage dosager  dosagez
> Baseline % 2+ 158 Bt 1172 Bt 600 22+ 608
(range) (4-48) (0-30) (26- 43) (17-35)
0-10% 3011200 Ht A $H+£939  I£729
(range) (22-57) (13-52) (22-52) (20-43)
10-20% 2111090 30% 1375 0x424  3Ht 1204
(range) (3-48) (4-48) (13-26) (17-52)
20- 30% 14+ 1624 20% 1876 6424 916.64
(range) (0-43) (0-48) (0-13) (4-22)
>30% 11329 2% 342 1+ 329 31545
(range) (0-9) (0-9) (0-9) (0-13)
Total (%) 100 100 100 100

AUCs, AUCd mean area under the curve of systolic and diastolic blood pressure

*2, s after treatment with 5, 10,20 mg enalapril

AUCs

dosafjez

19+ 1781
(0-43)

41 + 1927
(17-61)

31 +20.60
(4-61)

9+ 1020
(0-30)
0+ 000

0
100

Moderate HTN ( =9)

dosages

10+ 1045
(0-30)

B+ 2371
(0-74)

%+ 139
(9-43)

22+ 2163
(0-70)

41135
(0-22)
100

dosagez

274 2139
(052)

40+ 1007
(26-57)

25t 1108
(9-39)

7492
(0-26)
14 307
0:9)
100

AUCd
dosages

20+ 1707
(0-43)

31 £20.75
(0-65)

29+ 1392
(9-49)

12+ 1065
(0-26)
3+ 1850
(057)
100



The Blood Pressure loads

Table 19-21 showed the frequency and the absolute value (the magnitude) of
BP loads at baseline and after treatment with of different dosage ranged from 5-20 mg
enalapril per day. When frequency of BP loads were considered, it was found that
higher doses resulted in higher reduction in frequency of BP loads but these
reductions were not linearly proportioned to the dosage administered. The reduction
in frequency for SBP ranged from 10 % to 50 % with the doses of 5-20 mg per day.
The reduction in frequency for DBP were approximately 10 % to 30 % with the
doses of 5-20 mg per day. When, the magnitude of BP loads were considered, the
results showed that higher doses resulted in higher reductions in the magnitude of
SBP loads but these reductions were not linearly proportion with dose. The reduction
of the magnitude BP loads in majority of the patients were around 6 mmHg for SBP
and 2 mmHg for DBP with 5-20 mg per day dose of enalapril.

The result showed that BP loads were significantly reduced after enalapril
treatment compared to baseline. The reduction in BP load (both frequency and
magnitude) was important because several data support the view that BP load is a

better determinant of cardiac and vascular abnormalities than either casual or mean

24-hour ABPM values! 419



Table 18 The frequency and the magnitude of BP loads at haseline and after enalapril treatment

Parameter

Baseline
Frequency of BP loads (% )r
24-hour BP load
SBP 60 £25.27
DBP 54 + 13.94
daytime BP load
SBP 60 £ 22.63
DBP 53 £ 12.40
nighttime BP load
SBP 79+ 18.81
BP 54 £26.88
Absolute value of Bressure of BP loads (mmHg):
24-hour BP load
SBP 194434
DBP 10£2 79
daytime BP load
SBP 20 £ 5.76
DBP 10£2.79
nighttime BP load
SBP 15 45.06
DBP 1+3.26

1data are shown as mean £ SD

* p<0.05 versus baseline, ** p <0.001 versus baseline

ns - not significant

Mild HTN ( =7)

dosage:
(5 mg/day)

*50 £ 24.66 m
39+ 21.03m

42 £ 26.66%
43 £ 17.06 m

39 +32.15m
41 + 33.64 M

14 +2.69 rs

gt 2.12 15

13 +22.36*

gt2.12Mm

172499 m
6t 3.41m

dosage:

(10 mg/day)

32 £20.58*
27 + 16 27*

32 + 18.82*
27 + 16.07*

30 £ 33.91*
25 +28.03 *
12+7 1418
g2 97m

13+688M
gt 2.64m

718.58*
0t4.71%

Baseline

74 +-24.27
66 T 18 21

72 £21.29
65 + 20 39

85 +20.42
68 £25.78

19 £6.29
10 +2.06

17+6.06
10 +3.58

24£13.71
9.4 +3.47

Moderate HTN ( =9)

dosagez

(10 mg/day)

51 £22.32%
39 +25.35*%

50 £27.83*
35 +24.16%

71 +28.70 18
51£26.14m

4.31%
3.3m

I+ I+

13
8+3
12 +3.42

13+ 1592 m

17+882m

748
8§+545m

dosage3
(20 mg/day)

42 £26.34**
35 £24 .84*

39 £24.54**
36 £2 4.57*

42 £37.10*
39+ 3145 m

11 t4.22%
7+2.89*

00



Table 19 : The effect of dosage administration of enalapril on the reduction in frequency of BP loads

Parameter
dosagei
(5 mg/day)
- average 24-hour*
SBP 1086 + 12.54
' (8:0.185)
DBP 1500 £ 12.22
. (p=0.053)
- average day-time*
SBP 18.57 + 14.09
(p=0.039)
DBP 957 1128
. (p=0.199)
- average night-time «
SBP 30,43 £32.20
(p=0.053)
DBP 1343 + 1754
(p=0.268)
data are shown as mean + SD

ABP = difference in BP between dosage

Mild HTN ( =7)

dosage:
(10 mg/day)

ABP

dosage:
(10 mg/day)

Moderate HTN ( =9)

dosage3 ABP
(20 mg/day)
3278 + 1398 911+ 1230
(g< 0.0012 (p=0: 1718
30.67 £ 19.24 4.02 £5.0
(p=0.004) (p=0.105)
32.80 + 1491 10,89 + 15.66
§p< 0.001 (p=0.211
28,67 + 19.38 -1,22 6.2
(n=0.007 (p=1.000)
42.56 £31.15 28,44 135 44
(gz . 102 (p=0.128)
29%56 + 32.40 1278 £18.92
(p=0.077) (p=0.232)

00



Table 20 The effect of dosage of enalapril on the reduction in absolute BP loads

9)

e3

Moderate HTN (

Mild HTN (n=7)

Parameter

ABP

20 myo)
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- average 24-hour*
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D
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0 o o
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SBP

DBP

gel and dosage?

difference in BP between dosa .
*7'3 after treatment with 5, 10, 20 mg /day enalapril

* dlata are shown as mean + SD
ABP
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Trough to peak ratio

From the 24 hour ABP profile of each patient, individual trough and peak
antihypertensive effects were obtained (Table 22). The time to peak antihypertensive
effects or maximal BP fall was approximately 4 to 8 hours post-dose for enalapril.
When the T :P ratios for SBP after taking -20 mg enalapril per day were considered,
it was found that the reduction of SBP at trough was approximately 13 mmHg while
the reduction was around 30 mmHg at peak for either dosages. The T : p ratio of
mean SBP was nearly equal to the mean T :p ratio of individual patients which was
around 40-50 %. The T :p ratio was likely to increase with increased dose. For DBP,
it was found that the reduction in DBP at trough was around 6-10 mmHg while the
reduction was about 17 mmHgq at peak resulted in the T :p for DBP to be around 40-
60 %. Higher doses are likely to result in higher T :p ratio either calculated from the
mean DBP or evaluated as the mean ofthe individual T :p ratios.

Based on the assumption that patients with hypertension are likely to receive
the greatest benefit from therapy when the antihypertensive effects do not fluctuate
greatly during the dosing interval, the FDA guidelines indicate that the effect of an
antihypertensive drug at the end of the dose interval (trough) should be no less than
half to two-thirds of the peak effect.(53) Thus, a trough : peak ratio of 50-66 % is
required for the efficacy of an antihypertensive agent to be considered satisfactory to
its proposed dosage interval.

In this study, the average T :p ratio of SBP and DBP after administered 5 and
10 mg per day dosage of enalapril in mild hypertensive patients were lower than 50
%, only two of seven patients had T :p ratios which were higher than 50 % except for
the T :p ratio of DBP after 10 mg administration of enalapril which the T :P was

estimated from the mean DBP, was found to be 50 % and number of patients whose T



. p ratio values were > 50 % were 4 out of 7 patients. This means that with low
dosages the enalapril induced BP lowering effect might not be sufficient in the last
few hours of the once daily dosing interval. It was suggest that 5 mg of enalapril
should administer twice daily to obtain 24-hour blood pressure control. However, the
result obtained from moderate hypertensive patients showed the mean T : p ratios
which were > 50% and the percent of patients whose T: p ratios were > 50 % were
also increased: Zannad had reviewed the literature from 1986 to 1992 and reported
that awide range of T : p ratio values ranged from 50-80 % was found with dosage of
5-20mg OD ofenalapril and concluded that the aforementioned dosage regimen of
enalapril could control the BP for 24-hour. Some other studies showed that after 4-
weeks treatment with 10-20 mg enalapril OD, the T :p ratio was found to be above 50
o7o(s4)

Concerning on the adverse effects of enalapril in hypertensive patientd whose
complete the study we found that three of twenty-four hypertensive patient reported
cough (12.5%), five of twenty-four were repeated laboratory monitoring, no patients
whose had elevated in serum creatinine or potassium level. One patient on enalapril 5

mg per day had mild orthostatic symptom and had not symptom when titrated dose to

2.5 mg per day.



Tahle 22 The trough and peak BP changes and the T:P ratio after enalapril treatment

Parameter

SBP1

ABP at Trough (mmHg)

ABP at Peak (mmH

T:Pratio of mean (%

T:P ratio of indivicual (%) (range)

ABP a Trough (mmHg)
ABP a Peak (mmH

T:P ratio of mean é°/o

T:P ratio of individual (%) (range)

1 data are shown as mean + SD

dosage:
(5 mg/d)

',2'3 after treatment with 5, 10, 20 mg/day enalapril

Mild HTN ( =7)

dosage:
(20 mg/d)

Moderate HTN ( =9)

dosage:
(10 mg/d)

141517
32+9.80
44

43 + 1056
(22 - 55)

10£3.67
18£5.83
5

54+ 1208
(33 -7

dosages
(20 mg/d)

124538
23+9.72
52

51 1268
(3% - 76)

CcD
ro
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