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Background : Amlodipine ; (2 - <(2-aminoepoxi)methyl > — 4 - (2-chlorophenyl) - 3 -
ethoxycarbonyl - 5 — methoxycarbonyl — 6 —~ methyl ~ 1, 2, dihydropyridine) is a novel calcium
channel antagonist of long half-life and steady state blood levels. However, its blood pressure
lowering effect throughout the day has not been well documented especially in Korean patients
with essential hypertension. Therefore, antihypertensive effect of amlodipine in Korean patients
with mild to moderate hypertension was evaluated with using 24 hour ambulatory blood pres-
sure measurement (ABPM) as well as office blood pressure measurement.

Methods : Total 25 subjects (M : F=13: 12, mean age : 53.4 + 7.3 yrs) with mild-to-
moderate essential hypertension had completed the study. After 2 weeks of placebo, amlodipine
was medicated for 12 weceks. Initially, amlodipine was given as 5mg once a day and the daily
dose was increased to 10mg/day if diastolic blood pressure is over 90mmHg at the 8th week
of medication. The blood pressure level was measured every 4weeks during medication in sit-
ting position (‘office blood pressure level') and 24 hour ambulatory blood pressure monitoring
(ABPM) was done at the placebo run-in phase and at the 8th week of medication.

Results : In the view of ‘office blood pressure level , the blood pressure lowering effect of am-
lodipine was already impressive at 4 weeks after medication. The systolic (placebo ; 165.3 +
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16.9mmHg, after 4 wk of medication ; 136.1 + 16.0mmHg, 8 wk ; 136.0 + 12.9mmHg, 12
wk ; 133.2 + 10.7mmHg) and diastolic blood pressure (placebo ; 104.1 + 11.0mmHg, after
4 wk of medication: 874 + 6.8mmHg, 8 wk. 86.0 + 6.5mmHg, 12 wk. 84.7 + 5.
4mmHg) fell significantly, and most patients had both satisfactory systolic (< 160mmHg) and
diastolic (< 90mmHg) blood pressure levels. And such antihypertensive effects were main-
tained throughout study period. In contrast, the heart rate did not change significantly.

The blood pressure lowering effects assessed by 24 hour ABPM were slightly milder, but ab-
solute systolic and diastolic blood pressures by ABPM after 8 weeks of medication were as low
as those of office measurement. The blood pressure lowering effect was maintained throughout
the day including morning periods without either rebound blood pressure elevation or reflex ta-
chycardia.

The percent reduction of systolc and diastolic blood pressure with amlodipine were 17% in of-
fice blood pressure measurement and 10% in ABPM.

During medication, neither significant side effects nor discomforts that lead to discon-
tinuation of the drug has not been observed. Mild edmatous feeling in 3 subjects, flushing in
one and palpitation in one were reported.

Conclusion : Amlodipine is an effective antihypertensive drug that can control the elevated
blood pressure in most patients with mild-to-moderate essential hypertension by monotherapy
of once a day regimen without serious side effects.

KEY WORDS : Amlodipine - Blood pressure - 24 hour ambulatory blood pressure meas-

urement(ABPM) - Essential hypertension.
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3-ethyl 5-methyl 2-(2-aminoethoxymethyl)-4-(2-chloro-
phenyb)-1, 4-dihydro-6-methyl-3, 5-pyridinedicarboxylate
benzene sulphonate

Fig. 1. Structual formula of amlodipine.
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Fig. 2. Time schedule of amlodipine trial.
2. AU

1) A7 Y™ (Fig. 2)

A7HH-2 single blind placebo controlled study
2 aob HPon, dFYA L fof Fo] 259 o
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49} olo] FFOATOE BN, 2dn 57 ¥
gto] 140mmHgeld, E< o]$h] geto] 0mmHgol Y
o2 ZA" £8(%)& 72} systolic pressure load %
‘diastolic pressure load 502 Aojated BAlglgon],
24X7FS  daytime(074~224] 598)9} night time
(23A1~06A159%) 0.2 W7ol o] ¥4t} o} &
7 AE3 amlodipine®] AF50lZ Uolr7] sl
placebo-substraction curve® 73},

ZRF 20%°139) NxolM Q77 A A9 o
ollA AJAIF T},
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Z27] AFEA QPGS0 A ol HAL L BRE A
#3l5 CBC. glucose, liver function test, BUN/Cr,
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FATE 7|z Z2A i AFr|Ho2 B3 o g
B8 oRE ERishy] 8l B4 9 ol HAE Al
gt olge] Fo 1254 CBC. glucose, liver
function test, BUN/Cr, uric acid, electrolyte bat-
tery < Aa Alstsct.

5) e 7 A B4

opl Fof A% L F4 ZAMe] Wake] Wl pair-
ed ttest® Eolel @As AY WA A%E ANO-
VA 9 paired t-test® Eal 245 opall o 3t
$91 4% 2 WEE BRIAT FAY o) 222 p@t
o] 0.05 vl 92 Aejsilct.

Table 1. Effect of amlodipine on office blood pressure

- o}

1. ChakRte] §4

Azt didARe 298 o2 (At 149, 7} 15%), o5
247 FAE AR AT W aEgte A9jd 48E A9
g 257l GEUAS] FHATFE A o)E
26L& 92 139, o4& 12%oln FEaAH 534+7,
3M(35~644) STk ol YL HF 38+4.
2d(0~20) o2 FHz2 Add HE 8ol ol
o] AAFAFE B 250+ 3.3kg/m’O2 Hjgksir] @
%o, A7 AIRAIHANA 48L& 19 atenolol 50meg,
182 furosemide 1¥ 20mg, 1%L diazepam 1Y
dmgs B8t AR & 1%L conjugated es-
trogens E-83t1 QAo ©]E BT AP7I7HESH oF
A D LFe MRS 3R] Y}, ol5Y] AAE 2L
A 139, vl5old ST Wizl 33 2 A4 dujd) 93
Fo|qth. olE%F atenolold E859 3HE Yoo &
oA} o]gy] E¢o] Y0mmHg ol3tE ZAHI o, 9
ofF RoiF A UM HYSHoIA W] n¥Y
(white coat hypertension)9] $77} 91z 24717 37
o]¢t7] Egol I0mmHg °1/do2 n¥YS] WFol x5
slo} FFA71A] 9¥%eh.

2. Q&S "t (Office blood pressure )
(Table 1)

1) %7] g9 A% 714X tiste] gjoke) Foq=
g wshke glon, fef FojAle} vlwd o (165.3
+16.9mmHg). amlodipine®] o 4580 A3 4
7] %L H 136.1 + 16.0mmHg, 854+ 136.0
129mmHg, 1255 1332+ 10.7mmHg2A §9
£REE SOl a7 B9 om(p <0.001), o3t

N=25, mean(SD)

Basal Placebo Amlodipine 4wk  Amlodipine 8wk  Amlodipine 12wk
SBP(mmHg) 166.8(12.7)  165.3(16.9) 136.1(16.0) 136.0(12.9) 133.2(107)
DBP(mmHg) 103.9( 5.7) 104.1(11.0) - 87.4(.6.8) 86.0( 6.5) 84.7( 5.4) :
HR(/min) 74.0( 9.9) 75.8(11.6) 75.0( 6.5) 75.8( 5.2) 76.7( 5.8)
No. of SBP < 160mmHg 9 10 24 23 24
No. of DBP < 90mmHg 0 3* 19 22 24

SBP : systolic blood pressure
DBP : diastolic blood pressure
HR : heart rate

* 1 Atenolol Medication

77 p €0.001 vs. placebo
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FAEE T30 A% fAHAT. Amlodipines]
FAqZ 3t F57] "ol 160rang°l?5}i Al
WA ¢ §o 45740 oln] 189S AL 4Hog
A=A

2) olg7] el A9 71A A st fioke] Rz
U W= gion, Aok FAAIg vl uE H(104.1+
11.0mmHg), amlodipineg] $o 45H] Z343 o|¢h
7] dY4e HH 874+68mmHg, 85FAE 86.0+6.
5mmHg, 1258 84.7+54mmHg2 A 5o 4555
B frold s3E BAthp<0.001). gyl Etol
HmmHgol3E oA o R 3174 didale] = &
477 199, 854 227 2 1254 4B o For|7E
kg F71EAIE BTt

3) Wk 919 2 amlodipine]
WskE BolA] stth(p> 0.05).

3. 24MZ2H ZXE A (Table 2)

1) 3B 757]) 89e] 4% 4N 33821468 +
15.4vs. 133.5+ 13.3mmHg) 2 ©]E daytime(150.3+
17.2vs. 135.8 + 12.6mmHg)®} night time(139.7 + 14.
lvs. 129.0+ 17 2mmHg)9] 7]7to2 ro] EA% &
T Aol A 9]¢k FojAfel H]3M amlodipined] FH2

w}-¢ ol stAl st (p <0.001).

2) Bt ol8] "t AS, 247 S3A(91.0+ 8.
9vs. 81.9+79mmHg) F ©l& daytime(93.6 +10.
6vs. 83.7+ 7.9mmHg) ¥} night time(86.1 % 8.1vs. 78.
2+11.3mmHg)¢] 7|17t22 thro] EA3 ZE Ao
A 9o} Aol HlEt] amlodipined] FHE Wi &
oJatA 728 th(p <0.001).

3) A=d HdEUste AS 9Al 447 A %
daytime®} night time®] EE7|7IA 9]k Fodrjd
H]5to] amlodipine®] $HZ v} folatA Zastth
(p <0.001).

4) k= 9ok 9 amlodipined] FoFAEE offed
"@P— Holx] Q3tth(p> 0.05).

F%7] gSte] 140mmHgel o2 49 #&(%)
& ‘systohc pressure load 02 Aoj3le] BA5PH 24A]
2t EAA 2 daytime™} night time®] EE7|7HA ¢
o FojAlof Bl3l] amlodipined] F9E fo3 A4S
vehi128(p <0.01). amlodipine 9%} H2]7}
40%°18t2  ZAEE Jehidd. oly] Aol

FOHIFE olFY

OmmHgolYesE ZHHE £89 diastolic pres-
sure load®] Z$%E 99} vlR/HAZA, 9oF Fojrjo)
Hlgte] foldt 7HAhE ¥ om(p<0.01), amlodipine
Foj¥ o] HFA) G4 40% ©lslZ At

4. Placebo-subtraction curve(Fig. 3)

ok FojAl9} amlodipine ¢ 855 AJ33 2447k
e 4R @S ARPEZ vuste g9 FAHEE
FE(%)2 JePIZE placebo-subtraction curveghst

Table 2. Effect of amlodipine on ambulatory blood pres-

sure N=25, mean(SD)
A. 24 hour mean value

Amlodipine
Placebo Bwk

Mean SBP(mmHpg) 146.8(15.4) 133.5(13.3)*
Mean DBP(mmHg) 91.0( 8.9) 81.9( 7.9
Mean MAP(mmHg) 109.2(10.3) 98.7( 9.0)*
Mean HR(/min) 67.5( 9.2) 70.3( 9.4)
Systolic Pressure Load(%) 62.1(28.4)  34.0(26.5)**
Diastolic Pressure Load(%)  56.3(24.7)  30.7(24.2)**

SBP : systolic blood pressure  *p < 0.001 vs. placebo
DBP : diastolic blood pressure **p < 0.01 vs. placebo
MAP : mean arterial pressure

HR : heart rate

B. Daytime mean value 07 : 00~23: 00

Amlodipine
Placebo Bwk

Mean SBP(mmHg) 150.3(17.2) 135.8(12.6)*
Mean DBP(mmHg) 93.6(10.6) 83.7( 7.9)*
Mean MAP(mmHg) 112.2(12.1) 100.7( 8.7)*
Mean HR(/min) 70.3( 9.9) 73.8( 9.9)
Systolic pressure load(%) 68.2(29.0) 37.7(25.8)**
Diastolic pressure load(%)  63.6(27.1)  34.9(25.2)**

* 1 p <0.001 vs. placebo
** 1 p <0.01 vs. placebo

C. Night time mean value 23 : 00-07 : 00

Amlodipine
Placebo Bwk

Mean SBP(mmHg) 139.7(14.1) 129.0(17.2)*
Mean DBP(mmHg) 86.1( 8.1) 78.2(11.3)*
Mean MAP(mmHg) 103.6( 9.1)  94.8(12.5)*
Mean HR(/min) 62.0( 9.6) 63.8( 9.9)
Systolic pressure load(%) 50.2(34.1)  26.9(35.8)**
Diastolic pressure load(%)  40.9(28.3)  22.4(28.7)**

* 1 p <0.001 vs. placebo
** . p < 0.01 vs. placebo
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Fig. 3. Placebo-subtraction curve.
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oA FEHAT. 22t Ao S ¥3E 244
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A& 1 S-S YehATh

5. otx|o] 2Atg

Amlodipine®] 59 %% FAE Fusloior & Fro)
B22-o wats|x] ookt oA dFolut HAlo] B
T =4S 3a8en oF 1dkdAME o] 3HATY
T 7o) Y REL o)y rHoRE £
A ¢ o1 amlodipine$ FoigHa] 4 ol LAs e
o o3 A& FA=He AL2 Hol amlodipine©l
o3t Zeg gagch ol9j 1alolME FHE AAFY

o] #AHY o]9]e] REH M o] ojat F#7
Q BHZE B A Yot}

A A2AANE amlodipine®] $HZ g Hsh=
A=A ZtrHall p> 0.05, data not shown).

o 3

gk

£ d7% single blind, placebo controlled study®
M AR EE 5 18 oig g2ode g
AFsaA sk Aot

2 drdae ddEAY wHes 9 SAHEg
7 24012 SAERE 2ol A8l gige] XY %
amlodipine®] E¢7dstast ¥4& stk

g Qe FAUPTS AR AR A% 7}
A & EAlE= 9o a8 (white coat hypertension)©]
Aol 23E 2271 Folx9 @F=lo| ¥ bias
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Ho] TG Akaiyt FiH s AN FudUA 9
23 AL AgAo] EAst] & Ae) go] aF
9 FYAE ez ATdXE e n¥
g QFE wiAslodol FrP webM B dye dd
A7) dAEgdES 7122 g 43 9 A7
2477 EUEA S S]dst o] ARl ol
B} 3EE A7 23t st

EF 24AR RS2 AASAE Y Hlste A
A R AEEE 715 eus #ERe] A7t s
A Feths Aol glof, & Aveh 22 dn¥tA
A3} Bl ol g Aol & & ok, 28
v e g g4 #5 Fdel did 2443 k53
A9 ABEETE ATFHAUA GobM 24413 F 2A
Ag Edz @ 28949 Jdv|Eo] B deolng
24N FAREte 2 e digAte] el £38
o7 & Qlrk. =g AA) ") 2 loiM 441 E
F54E BHEst A5e) r|For Y] 2dstnz 9
Y ZHEES wAste 240 SREGTE B A
Hog o]§sh=A JA] AA|Fojgta & 5= Qi

2t 2 dFdME ddFH  olgrEYel
NmmHg olde=2 FA=E 2 sitigts, 2403
A4ZAE At daytime(07A1~23A1) 9] He o]
7180l 90mmHgel Q] Z3¢3He it EFAA
ol nHE wiAlstA L, YEHuY] Foo we g
HEE o AU A 2443 A5 S B
THstglens d=dud] d¢AstadE us A8t
A A BT & Al Az

2 A7 AdelA vehde gzdue] 88 Fetast
E FAF 47NN on] dAsHA #Edn. 53 %
7] 18R] Ao g2Ud Fo 45740 A2 o
A ZAgke] 160mmHgelatz ZHashs 7o) 2
2 o] & ASHos FAHE A3E HAY. °]
e B AA FE71E84e] Betazd fakst
U, 20 il gRrjue] Fo 8F o] & 1
olgel FF flol olgh7] Hstol I0mmHgelate] o]/
A W9 Wiz 2dsE 2ol A% #EE. bt o
18 X5 JIEoR FANde FAE AT
o, d2oae) Fo 455 AAFA ojA7|dUo] 90~

R

100mmHg= thA B38¢ 23 & Jehjolx, 338
MFEA G o] vigAg oz neld, a2 g2
dd 19 5mgd Fo 4F%F0] ojgy] "o
100mmHgE 235199 249) Z$olME Fof 854
A= tiol ] o] B go}, o]d ALoM e
SzrjHe] 27)1F%o| upEz g Aoz Bt
214A 7 PSS B d2ode 8¢ Aetans
A9 E o, dEoie] Folf SHEYA L o] o
FHoz zA" qe E YAEAH e office
blood pressure)& 71502 g Ao} v ¢ A= &
2¢ #FF 7 Uk AnFHom %A FHUYA}
AR A FAEE AL A 2 ndt
Aejld & o
. 9leEste o

zé uo}tg 02 og-

A5 o Rg o) Aol F
T} o] mEoln, mH}tERE 0
AE A FAsa, 2447 Est
cillometrict& AHEEHA7) Witol] B dAsHA B3

T AT B e giaatE o] ¢JokFo
A @ g e B8H)o) B} = $27] Hgkx|oA
ANZAEGT 2443 FASAA7E 7 B2 AolE
Bo|=R HA] o] Rjojo 23k PutA<l dito]
E}_4.7)-

B A773 2447 AE AN waEHE =gy
o AR FAR e, gstant sFE Bl
7t 9 oRgEEe] BE 7|74 dEEn 2 eE 857
l daytimedll 6% st $H7FS fEg du7pst
T HEEA gor A o ol debstanzt A
¥t Holt}. EF systolic =X diastolic pres-
sure loadx]9] 733} A dAshA BEEo] dukxoz
AAY F237] &4 Aol =& Aoz U4 H
ARIQ] 40%01HE FH X7t 8473she Aol FHEE,
olgd AHEL dzrjHe) Folz Qg dPPE) of
Aol drdue] Fo2 AAY F8747] &) u
A7k 71 E & AARIY. ey o R E 19 Smg
Fo]A] oF 35%<] Al A= pressure load7} 748k
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2704 A Z71ede Aol s kA
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Table 3. Percent reduction of systolic and diastolic

blood pressure with amlodipine. mean(SD)
Office BP ABPM
24 hour Daytime
SBP -17.19.1) -8.9(7.5) -9.809.7)
DBP -16.7(9.7) -9.8(7.4) -10.8(8.4)

a3t siajolA ghzriHe] Fojd] gk gt FspHl=
7IA Aol tisle] ejefEFAEUe] Bf & 17%. 24N
Z2A5qto] AL o} 10%2 <A 4 YUrHTable 3). &
gPoA HAFEaY AlF Fo FHFI|EY]
180mmHg, ©]€7] gte] 105mmHgelel Eejd a1
e SAblA -2 $209 1Y 5mgd] FHZ ol
A1 "st Asks 7uE F 91145’. sdd =3 1Y
ozl Smg B-Eo2 4FF A3 olgr|EYo]
100mmHge] 32 73ls}A] ow l?—-_l 10mgl.& &%
sh= Zo] uigAlgk Aoz nelct,

ol9le] HHetAQl 2702 Ve ZE AYAY B
5 Uehds AAgRIY Hale] B doie ¢RY
B Fo7Z BEERA gon u¥EY o3 g4 A
3 o] thishs Aoz e 24 64 A
8A] Alele] 57 & ojr]9 Zatrt 7| A X9 n|aed
o 8UlR] 10%E fFAIE], d2rque] Fojrt a3t
o3t g4 A¥@ FHT5Y 9w E43Y F Udeg
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