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ABSTRACT

ISSN 1738-5520

Background and Objectives : There is evidence available from randomized control trials about the additive
effects of combination regimens that are mainly based on diuretics and 3 -blockers or ACE inhibitors. Yet there
are some arguments about the effect of the combination of calcium channel blockers (CCBs) and diuretics. We
aimed to study the blood pressure-lowering effects of lercanidipine, indapamide or a combination therapy on
the home blood pressure (HBP) and the 24-hour ambulatory blood pressure (ABP), and we wanted to examine
the agreement with using these two methods. Subjects and Methods : 70 patients participated in this randomized
open crossover design study. The treatments in each phase were 10 mg lercanidipine (L) and 1 mg indapamide
(), separately and also in combination (L+1I). Each patient had their HBP checked twice during each phase and
the 24h ABP was checked in two of the 3 phases. We also measured the agreement between the HBP and ABP
by using a Bland-Altman plot. Results : 58 patients (mean age: 49 £9 (31-71) years; 37 males and 21 females)
completed the study. The blood pressure was significantly reduced during all the active treatments compared
with the baseline (L: 160.2£12/100.3£9 mmHg, I; 130.5%=9.3/86.08.1 mmHg, 129.2£12.9/83.9+11.1
mmHg, L+1:124.9+10.9/81.3£8.5 mmHg, p<.000) and the BP for the combination therapy was also signifi-
cantly less than those BPs for both the other monotherapies (L+1 vs. L: p<.002, L+1 vs. I: p<.01) by measuring
the 24h ABP. The Bland-Altman plot showed =25 mmHg for the limit of agreement between both measure-
ment methods. Conclusion : CCB and diuretics were effective agents for treating hypertensive patients. As a
combination therapy, the effects on blood pressure are additive. Poor agreement of the blood pressures with using
the two measurement methods was observed. (Korean Circulation J 2005;35:854—859)

KEY WORDS : Hypertension ; Ambulatory blood pressure monitoring ; Calcium channel blockers ; Diuretics,
and drug effects.
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Fig. 1. Study protocol.
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Table 1. Criteria of blood pressure reduction

BP (mmHg) Reduced Reducing pattern No change Elevated

Systolic > -20 -19~-10 *9 > 10
Diastolic = -10 -9~ -5 +4 >
Mean = -13 -12~ -7 +6 =

BP: blood pressure
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racteristics)2 x}o]7} ¢1tHTable 2).

24Nt BF TPt BHo}

Lercanidipine, indapamide T Fo] A] 233 T &
¢Fe] theFet AsEEol Qo ] Zoli= §iSick24 hour
mean BP130.54+9.3/86.0+8.1 vs, 129.2+12,9/83,9+11.1,
p=NS, awake BP 133,7+10.5/88.7+8.6 vs, 133.0+13.4/
86.2+13.4, p=NS, sleep BP 121,1+10.1/79.5+7.6 vs,
119.0£13.6/76.8+10.9, p=NS). 1&ju BH-§ Fof Al &
A3t S5 Fo2 o= Fof otk Hlalste] 244 Hat &
WL s, L+I, 130,54+9.3/86.0+8 vs, 124,9410.9/81.3
+8.5, p< 001, I vs, L+I, 129.24+12.9/83.9+11.1 vs,
124,94+10,9/81,.3+8.5, p<{.05) H FIF L vs. L+],
133.7+10.5/88.7+8.6 vs, 128.04+11,9/83.2+9.7, p< 001,
Ivs, L+I, 133,0413,4/86.2+13.4 vs, 128.0+11,9/83.2
£9.7, p{.00D)] qlo] o] Q= HAE HYlow, ot &
=2 lercanidipine TH5 Fof Fof| Blsto] o] QA A
SFATHL vs, L+, 121,14+10.1/79.5+7.6 vs, 116.6+11.4/
74.9+8.8, p<{.05, I vs, L+I 119.0+13.6/76.8+10.9 vs,
116,6+11,4/74,9+8.8, p=NS)(Table 3), T& W H& =
oA A|o] AJ7F tfE ESF W3l= Fig. 29t AT
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Table 2. Baseline characteristics

L+I phase L phase I phase

Age (yr) 48.5+8.3 46.5£6.9 49.9%+9.0
Sex (M: F) 3721 18 : 10 17 : 16
Duration (Mon) 42.5+62.0 35.0%£50.3 37.2%51.3

Clinical SBP (mmHg) 160.2+12.2 161.8%£13.3 157.8*=12.1
Clinical DBP (mmHg) 100.3£8.9 102.6£89 97.5%8.5

7] 2 oley] 7P o Bt Aol §lSITHL: 132.5
+12,8/86.7+10.8 mmHg vs, 131,.3+11,9/86.4+9.1 mmHg,
p=NS, I: 133.4+11,6/88.5+8.4 mmHg vs, 131,.9+12,0/
88.149.4 mmHg, p=NS, L+1: 132.0+10.9/87.6+8.7
mmHg vs, 129.8+12.6/86.4+10.2 mmHg, p=NS)(Fig. 3).
WA lercanidipine @E £} indapamide W& Fo
2] o|ek7] At Apo]@FA ol¢hr] e, 85.5+10.5
mmHg vs, 88.6+8.9 mmHg, p=.007, H+ o|&7]
85.719.5 mmHg vs, 88,0+8.7 mmHg, p=.008)E& A2
gk Zb SO Hat ddoll Aol (i 2 AxbE
O] Hisk= 2447 SF FFo] Wst AT HISSh,
-8 ol % lercanidipine FoF = 4A17H4] Ete] 7hart
indapamide FoF AJo]l H|&to] oJu] QIA| ZrA8ATHL+I
vs, I, SBP 129,0+10,1 mmHg vs, 133,6+12,7 mmHg,
p=.008, DBP 85.6+8.7 mmHg vs, 89.0£9.3 mmHg,
p=.004, L vs, I; SBP 130,2+13.3 mmHg vs, 133.5+12.5
mmHg, p=.156, DBP 85.0£9.9 mmHg vs, 88.8+9 4
mmHg, p=.009)(Fig. 4).
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Clinical HR (bpm) 67.4*17.1 66.7+6.4 682*74

BMI (kg/m?) 24.6£2.2 243125 250*+18 _ _ _

SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: INC-THIIAS) 8 AE & shts 1Y &4 &

heart rate, BMI: body mass index, L: lercanidipine, I: indapamide 2/8 oL shte] FuEel ekER okl AT 4 ¢

Table 3. 24 hour ambulatory blood pressure monitoring

(mmHg) L phase pl I phase p2 L+I phase p3

24H mean SBP 130.5%9.3 0.655 129.2+12.9 0.001 124.9+10.9 0.000
DBP 86.01+8.1 0.392 83.9+11.1 0.016 81.3+8.5 0.002

Awake SBP 133.7£10.5 0.852 133.0£13.4 0.001 128.0£11.9 0.001
DBP 88.71£8.6 0.334 86.2+13.4 0.004 83.2%£9.7 0.004

Sleep SBP 121.1£10.1 0.491 119.0£13.6 0.061 116.6 =11.4 0.005
DBP 79.5£7.6 0.264 76.8£10.9 0.157 74.9+8.8 0.018

Lowest night SBP 112.0£10.7 0.757 113.0£14.3 0.007 109.2+11.3 0.158
DBP 724+178 0.911 72.1£11.0 0.091 69.5+10.0 0.102

Morning SBP 130.9£10.6 0.279 127.5+£12.8 0.865 128.5+13.4 0.843
DBP 88.619.9 0.078 82.7+£13.9 0.901 84.0£11.9 0.272

Morning surge 193+12.3 0.118 15.5+16.0 0.725 19.4*11.0 0.289

SBP: systolic blood pressure, DBP: diastolic blood pressure, L: lercanidipine phase, I: indapamide phase, L+1: combination phase, p1: p value
between L phase and I phase, p2: p value between I phase and L+1 phase, p3: p value between L phase and L+1 phase
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Fig. 2. Average hourly systolic and diastolic mean blood pressure. A! systolic blood pressure. B: diastolic blood pressure.
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Fig. 3. Weekly mean home blood pressure change. A: systolic blood pressure. B: diastolic blood pressure. There were no significant differences
in the systolic and diastolic home blood pressures at the 2 weeks or 4 weeks after medications. But compared with clinic blood pressure, mono-
or combination therapies reduce systolic or diastolic blood pressure significantly. There were no significant differences in each therapy except a
diastolic pressure between lercanidipine and indapamide therapy at 2 weeks after medication and mean diastolic pressure (p=0.008).
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phase and indapamide phase is significant.
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Fig. 5. Bland-Altman plot. A! systolic blood pressure. B: diastolic blood pressure. This is a Bland-Altman plot 4 hours after medication. A X-
axis is a mean pressure of ambulatory BP and home BP. A Y-axis is a pressure difference between ambulatory BP and home BP. This plots show
a 25 mmHg of the limit of agreement for both methods. These two methods are not exchangeable. There is a similar finding in different

time period. AMBP: ambulatory blood pressure.
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