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=ABSTRACT=

The Comparison of Antihypertensive Effects among Hydralazine, Clonidine
and Nifedipine in Hypertensive Emergency

Jong Yeun Kim, M.‘D., Soo Kyung Kim, M.D., Eun Joo Lee, M.D.
Dae Hwan Jang, M.D., Hong Soon Lee, M.D., and Hak Choong Lee, M.D.

Department of Internal Medicine, National Medical Center

If hypertensive emergencies are left untreated, multiple damages on heart,brain and kidney

can develop. So rapid control of blood pressure within safty margin with effective antihypertensive
agents is mandatory.
For the comparison of antihypertensive effects among hydralazine (IV or IM), clonidine (IV),
and nifedipine (sublingual) in hypertensive emergency, which were frequently used in our hospi-
tal, we performed prospective study with hypertensive emergency patients (243 cases) who visited
emergency room from Oct. 1986 until Aug. 1987.

The results are as follows :

1) For 58 patients who received hydralazine (IV or IM), initial mean arterial blood pressure
(MAP) was 167.2+ 21.5mmHg and 15 minutes later 138.9+ 24.4mmHg, 45 miuntes later 141.7+ 21.
1mmHg, 90 minutes later, 133.9+ 26.6mmHg, respectively. For 55 patients who received clonidine
(IV), initial MAP was 164+ 21.9mmHg and 15 minutes later 137.4+ 18.9mmHg, 45 minutes later
127.5+ 349mmHg, respectively. For 130 patients who received nifedipine (sublingual), initial
MAP was 159.8+ 21.4mmHg and 15 minutes later 143.0+ 22.8mmHg,45 minutes later 127.5+ 21.1
mmHg, 90 minutes later 119.3+ 20.0mmHg, respectively.

2) Pulse rate showed 12.9% increase after administration of hydralazine, 15.8% decrease in
clonidine, 5.6% increase in nifedipine, respectively.

3) Severe reduction of blood pressure (systolic BP <130mmHg) after administration of following
antihypertensive agents was found. i. e., hydralazine 5.2%, clonidine 1.8%, nifedipine 1.5%,
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respectively.

4) In 4 cases (6.9%) out of the 58 cases using hydralazine, 3 cases (5.5%) out of the 55 cases
using clonidine, 9 cases (6.9% ) out of the 130 cases using nifedipine, acute paradoxic hypertensive

effects were observed.

KEY WORD : Antihypertensive effect © Hypertensive emergency.
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&etzdo] g8t "t n¥YA VIFFA AR

E FAME 8 AeAe gdutyoz FrhA 3
2 s F ded, Ads 41 g4 A=
Sodium nitroprusside, diazoxide, hydralazine 5ol
A1, FHAE @A ABAE JAse FAE
2 A labetalol, trimethaphan camsylate, phentola-
mine, reserpine, methyldopa 5°] Jth. FAA=
FHHdoz @xtel Aty o] Wss 7HA
eBZ e TS 31 AT AT ALY
7ZAgo] YR30 nitroprusside 9} trimethaphan<-
njgo 2 ¢ 744 74 3-8 el 2 £ microinfu-
sion set§lo] AH& d}7)7} T@soP, £F Y-S
Wg A&3] Ee A A dojrmeld s Z717t
YHE 2SS 24T F oleneg H 4% T2 5ol
e 22U F Uk, G AR Ha e 2
A 1EFF AEAFT BYoA /M Bol A
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vzl gEl, n8PA UEF A 24388
oz A7 g n¥ A FAF R Y B3}
a9 wus WEe vy #F k]l Ba 8t
1z} g
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CHat 3 gbe
oA als 1986 109 5%E 1987 d 8¥7HA
29 SFH HLF FAF 57 dol 180
mmHg ©14, o197 ¥<to] 100mmHg ©8 3L

g 2F FA &Y 5 H¥8E F4F,
TEGA HF AS S8 A, ANF, AFA
7t&std ¥ £ Y 1Y, e AFY
I, A o] 4] Fzloll A Ag n¥UT LHUA
AFFo] 2331, B AAF, AL, 4F
QA g2 A 59 #dd 8dds B9 o
oA A skt & n¥Y AA Y Fof EFH
W & hydralazine 1/2 ampule3-& 1 ampule (20mg)
& JF 52 ZF o, clonidine 1/2ampule 2
1 ampule(0.15mg)& B F 2™, nifedipine 1 cap-
sule(10mg) S A3l 4 3t

7rzre] & n¥Y A FAF 158, 308, 468,
605, 90Eol 8ol N 571E 8§37] sk, A9t
2 24 slgon, 3 1¥Y AR FoF 308
gt 2™Ho] & HA && A% F7F kA FYA
Zewdoz ¥ Wutr g SH}IYoH, FF
Uehds 3455 4% o
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1) oA BAte) 9% Y AWE £¥

i Bt F27E 126 A&7 1173282, &
el =108 0 1010 I3 £ EE W 501871 80
(329%)2.2 7FF B, 6018 ©]/do] 7340 (30.04
%) 40187} 599 (24.3%) ol ATHTable 1). W3
o] Ay EFE Table 201419 2od, 574
Uy 28o] a4 (263%)2 7HE Btew, H4
ARA} gutd n¥Y 324 (132%), LILA

Z 304 (12.3%), A& 8t 45 (837 894120
mmHg ©13) 34 (14.0%) FolAth

2) 27 sl v & n¥ AR A#
hydralazine- S AH8- 3 584 ol A £ 226.7+ 27.
8mmHg 1A $o 158 % 195.8+ 33.6mmHg, 45% %
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Table 1. Age & sex distribution of the patients 183.1+ 31.4mmHg, 90%% 183.4+ 40.3mmHg ©I%A
oy, 7438 9= 120mmHg 73 33 2 % €] 50mmHg

Sex Male  Female Total 453 A7LA AR clonidined AF&-3H 550 of] A
Age =07 2258+ 27.7mmHg, ¢ 152 % 1858+ 26.8
- 19 3 0 3 mmHg, 45%%F 1818+ 32.2mmHg, 90%F 168.3+
20- 29 7 4 11 444mmHg °l o™, 9= 90mmHg 7 3He
30- 39 10 7 17 RAEE 20 mmHg 45 274 AAh nifedi-
40- 49 37 22 59 pine& AHE-3F 1309 ol A oA 220.2+ 29.1mmHeg,
50-59 42 38 80 $o 158 % 1922+ 285mmHg, 45% % 168.5+ 286
60- 21 46 " mmHg, 90%F 1549+ 21.4mmHg °l o™, ¢
Total 126 117 243 A9l 80mmHg 743etst ARE 20mmHg 458
BE7A AU o4 A 37HA] A BF F
Table 2. Classification of the patients 1583 2g olu] gl WY 7238} (P-valve<0.01)S
Diagnosis N Hojon BAF 907X &3 ¥ A8E B
Intracranial hemorrhage 64 At} (Table 3) (Fig. 1).
el trombosts - 3 HE FAY) AT ¥ 2YL A x5k
] hydralazine 2 AH&-& 584 ol A o4 1672+ 21.
Hypertensive encephalopathy 30 SmmHgol A £ 15%-F 1389+ 24.4mmHg, 452 %
GIIE or IV K-W fundoscopic changes 2 1417+ 21.1mmHg, 90% % 133.9+ 26.6mmHge] .2
Myocardial infarction or angina pectoris 18 o, clonidine- AF&-3 5500l 4 S 4 164.9+ 22.0
Eclampsia 3 mmHgol Al £ 158 % 1374+ 189mmHg, 458 %
Pre op or post op hypertension 2 1389+ 169mmHg, 90% 3 127.4+ 349mmHg °1%
Severe hypertension kindney trdnsplantastion 1 2.1, nifedipine-& AH8-% 13099 9l A Fo1 A 159.8+
Severe elevation of BP A 214mmHgo N $ 158F 1430+ 22.8mmHg, 45
(=120mmHg diastolic) E¥ 1275+ 21.1lmmHg, 90%% 119.3+ 20.0mmHg
Others 32 22X FF FYgol vjAl= 371A] & ¥ A A 9
Total 243 e ££7] Yo vlxe a3} vty ey

Table 3 The effect of antihypertensive agents on systolic BP

Post
Agent n Pre 15 min 30 min 45 min 60 min 90 min  Range

Hydralazine 58 226.72 195.78 197.97 183.38 183.38 183.38 504120

(Iv, IM) +27.81 +33.57 +29.97 +31.41 +25.39 +40.28 *
Clonidine 55 225.82 185.82 190.53 181.82 183.82 168.32 —20+ 90

{(IV) +27.68 +26.68 +30.32 +32.16 +34.29 +44.37
Nifedipine 130 220.15 192.15 177.09 168.53 164.42 154.89 20+ 80

(Sublingual) +29.06  +2852  +32.05  +2856 +27.44  +21.36 +

Mean +SD(mmHg)
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Fig. 1. The effect of antihypertensive egents on

systolic BP.

Table 4. The effect of antihypertensive agent on mean arterial pressure

Agent N Pre Post
15 min 30 min 45 min 60 min 90 min
Hydralazine 58 167.18 138.95 141.56 141.73 140.15 133.85
+21.54 +24.38 +19.06 +21.08 +14.01 + 26.57
Clonidine 55 164.97 137.37 140.27 138.96 132.29 12749
+ 21.96 +18.92 +25.08 +16.96 +18.10 +34.99
Nifedipine 130 159.79 143.04 128.65 127.50 123.67 119.28
+21.44 +22.82 +24.40 + 21.08 +23.53 + 20.00

Mean+ SD(mmHg)
2o} 58 ¥ BE ojuilt ¥ B5E k@< (Table 5).

0.01) (Table 4) (Fig. 2).

4) 3 DY A T 0EF U FeS HY
s

hydralazineS AH8& 5841 % 4912l 69% A F
oA 162.7+ 154mmHgel A <4 30EF 1727+ 18
3mmHg®l R.2.9, clonidines A% 5545 3¢l
55% 0l S0l A 1633+ 163mmHgol 4 Fof 30%
%o 177.5+ 169mmHge] 2127, nifedipine S AH&
3l 739 13091 = 944%) 6.9% ol A 4 150.2+ 20.0
mmHgol A o 302 F 1616+ 21.0mmHgel Ah

5 & ¥ AA FoAF wutsol F}

hydralazine AH&-3 14c] o)l 4} Wutso] 23o)
7he o 21F 7990 50% ol A Foi W £ 80.3+
179394 £ F £ 954+ 20432 F13 o,
clonidine® AH&-3 160l A] 2t ZHo] 7}
gom, 155420 31.3% oA T W B3 764+ 16.
93]ol| X §-o4F £ 88.0+ 2273 2 F7 2., ni-
fedipine$ AH8-3F 68 o] A} #ut o] 7}
o, 1% 359U 51.5% A Foi A 802+ 15.0
oA FoAF £9 91.8+ 1683 2 F7FI A tHTa-

— 138 —



@ : Hydralazine

mmHg O :Clonidine

170 + M : Nifedipine

160 4

150 1

140 ¢

130' l‘.‘..'... \

LEY . .
120 ¢ feee,
110 ¢
i
_ . , . 4
15 30 45 60 90 min
Pre Post
Fig. 2. The effect of antihypertensive agents on MAP.
Table 5. Incresed BP (30min) after antihypertensive medication
n(%) Pre Post Increase
Hydralazine 4/58 (6.9) 162.68+ 15.41 172.68+18.33 10
Clonidine 3/55 (5.5) 163.33+16.33 177.48+16.91 1415
Nifedipine 9/130(6/9) 150.19+19.98 161.58+20.97 11.39
Mean+ SD {(mmHg)
Table 6. Increase in PR after antihypertensive medication
n(%) Pre Post Increase

Hydralazine 7/14(50) 80.29417.90 95.434-20.42 15.14
Clonidine 5/16(31.25) 76.40+ 16.89 88.00+27.77 116
Nifedipine 35/68 (51.47) 80.23+15.02 91.80+16.80 11.57

Mean+SD (beat/min)
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Table 7. Changes in PR after antihypertensive medication

Post

Agent N Pre 15 min 30 min 45 min 60 min 90 min

Hydralazine 58 88.21+2054 99.67+26.94 86.67+ 6.80 82.0 +26.0 97.0 +£17.0 933 +23.62
Clonidine 55 90.84+18.94 89.71+18.12 88.0 +2245 78.86+17.46 765 +215 753 +16.5
Nifedipine 130 86.45+17.31 85.58+17.78 85.84+14.88 91.26+15.26 86.33+18.05 93.78+21.09

Mean + SD (beat / min)

Table 8. Changes in BP after repeated medication

30 min after 1°Rx 30 min after 2°Rx
Systolic Mean Systolic Mean
Hydralazine (n= 7) 232.86+26.57 167.16-+20.81 219.53+12.47 153.24+10.81
Clonidine (n= 10) 221.00+ 25.87 157.68+16.54 203.004-20.40 149.004-11.46
Nifedipine (n= 15) 212,67+ 24.07 153.11+18.37 177.67+21.% 126,70+ 16.42
Mean+SD (mmHg)
hydralazine AH§F ¥ 2Hol F5A Fe
790l A R A oF A Fof F 30800 HE T 167.
®: Hydralazine 2+ 208mmHgR I, 5 A A Fo 0EF HE
B Q: Clonidine Eugto] 1532+ 10.8mmHgol 2 27, clonidined
: Ni pin
AFE-3H 109 ol A o 308F T ALY 157.7+ 16.
—80 5mmHgR 1, Y A Al F 308F FaE 9y
" 149.0+ 11.5mmHg% 2.1, nifedipineS AH&- & 159
oA Fof 308F T UL 153.1+ 184mmHg
Homin e A, 5Y A A Fof 308 F HT FUL 1267+
after after
Ist adm  2nd adm 164mmHg® #AS A ol e A7 g 4ol
Fig. 3. Changes in BP after repeated 2 R g 4 39 A 4 £YA Y A3
medication. Evhe 3 DY AN HE TN Gddst wzkeh
v] £33l t} (Table 8) (Fig. 3).
ble 6).
) n o}
6) & 1LEY AA FoAF Huiso] W -

hydralazineS Foi3t 4% Fo 15850 Hut
9] F7H1153/8)8 2¥Yen, nifedipined A
|3 A4S Fo 4580 ‘13‘?—}-’1‘—94 3 7H4.88) /)8

B Yot catapresE AHEE B S Hutye] FAE
H A tHTable 7).

¥EPA S F 4l (hypertensive emergency)T
Mzg 2 AYPse A BHF7] &0l &4
ata, AAF A g7 golAE JFHA &4, I
Z9 18, dF BFTE 2 ¥ FE U ¥
o2 A, $AIZHYol "t x4do] 231, ¥HA, 1

ﬁl

7) 8 -] BEA B A FUt oA FYA A 1T F(hypertensive urgency)S EH 7]
g Wz} &4do] Aol sAU gle FHl2A 241 E
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F-o] 83w AdHlolti®. HALY A 2ZAE FH
ZAEE, H8d ANF, A9 28, 284
&9 Gradelll-V Keith-Wegener 43}, g4
gl YR, 34 ARE A2 sEA A,
AZEE, ARA A HEEe] ndAA @ o E
71904 $iF e ol A, F249 d2AME 7S
std ¥, A 18, B AEA #dd
LY, FEAFY DHY, AR o] SatollA] A
28} HA ¥l 120mmHgel 3o A ¢ ¥
.%:._%’-_o] glq,l.:'v.g.l())

Hydralazine$ &5 £& AF 2 AHg3te A2
N8R UFF A8 £3] AHEEH o, 27
A4 20mgs dolM e tdETa shan g
Aol M= Hydralazine 5% 158 %8 2<%
ARV AF HAoH 4585 E Ha g =¥
=), ol Jankoch-Wesers-°] 71& % 10~20%
F9) 749t A3 A2 20~40% T2 i 52T =Y,
3~8A1zte} A& Ao} FAFSHHY, Hydralazine &l
A foe ox dolA] BT HHAHQ o
gholl o3ttt oMY hydralazineol] <3 A 85t
RALE Q] AutEaErh A 589 FUh 4
wE o] F71E xS oA HPF A 4
A g oA AT, EATF A2 E hyd-
ralazine &5 & AFF AulyE 15850
A2 F7HIG7 1% Fa ZaeH, hydrala-
zine F 30 W A 8 A]ZHH ol propranolol (40~80
mg)% £-& wlEl 219A & F 319, hydralazine©l
osf of7lE AubEel AurEage FE Ha
ShAZ 4 Aokl &Y hydralazineS A8 # 2
W37t Ao} A4 ¥ A 5ol AFsiria g
15N

28R 215594 clonidine®] A& cloni-
dineg FF2 ARE3IH Fof §F22 015~03
mg< 220 E 8 31d 30~60 £l v A £
& AT Clonidinee A F ¥ 15858 ¥t A3t
a7 Aoy Fo 90 FE Hd At Advt
A1ztg) =, ol P. Monsalve$©] F338 Fof
10858 #5719 olgky] #]te] 433 4y
the Aol AT, Mg ATl 93td
clonidine¥ ¥ 90%l 37 ¥4 57.5mmHg
ZAagorm ol P. Monsalve59 FH¥F 617

mmHg #2429} FAMech £ Aol A clonidine ¥
% duteE A&Ho 2 Baglon ol& P. Mo-
nsalve 59 £2723 {fASlH o9, 4utss dahe
B 12087 A&t Qe ole
 His bundle &4, A3 gt A o ZHAA
A7 AA e vjFAAE 0Fe] Frte] g
Azt o] e, 3 Onestis ol 2 8HE 2490l A
clonidine2 #¢ $9¢ HurEd 7% AE
FE @A, F ER2ER AP VPR e
H3 g Veh X evha %2 clonidine
AHg9l F71% olah & A A% WA Adn
7% ¥4 FFLolg AT

18] &5 A& 4H3nifedipined] AHE-E
19703t} ¥4} Guazzi Kuwajima Sl 93 &0 2
BoE AP®, Nifedipinee &4 ZIAzA
A 5297 % Aog deiA fon, 1 FE
AL AXug 53 AXY ZH9 FYE A
3lx 23 4| W(sarcoplasmic reticulum)e] ZAd
A2 RE AEFAUE ZF ol &Y FUE JAS=
Ao 2 o tP*® NifedipineS 723 28 @
A A8g Zka glow, &3k & Y
Tt Ao, Auey, dutgo F7E 4ol
oi g A Ao, Beers ol &8 A8} nifedi-
pine? E¥E Fo] 1~58 vEbton 20~30
ol A a7E Hon 4~5A7F Holl BEE 7]
3] (Placebo base line)2 &°}3t 2™, Bertel 5l
oJshH Fof 108 Fol 3t 4sl7k Al &= A3, 30~
40%-Fo Ho) 2t ARE HYokn Fop, Mz}
E & nifedipine(10mg)d 3t < 158%F K& It
733l A3E #2392 (16.8mmHg), 90EF Huj
72 237 #EE R (405mmHg), ol A%
¥<t 23t A371 Bertel'5 9] A9} vl R o
Al 7 a9 47 F ARG 24 JERd
Ao 2 A2 A=, nifedipine] I3 FE e
A EHd g Foleh #Ho] vk Fop g 1
3t AMA e FAF el F7HE B A F(acute
paradoxic hypetensive effect)< hydralazine™ nife-
dipineol X ZtZt 69% 2 ¥A YElEoH, cloni-
dine & AHE¥ B9olAME 55% 2 7P @eked,
ol & 1S A AHE FEF 24~36A1F ol
YehtE rebound hypertension®l clonidineS A}
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£ 7 ke AT E M2 v &
4E BAFQth B Aol g Y AA T E
k4= 9] F7}= nifedipineS AHE-3F Aol A 713
NP EE(51.5%), ol RS & 3Hgol] o3 n 4
WHARY AdbEse] F7HR Ao A, a8y
Bertel5 9] 7o 25 nifedipine Fo3A] 44t
7Y F7hs 20mg e 43 T3 Tl AT BES
F UeH, dAHez ouige W FFEAE
93tA] B, 10mgs M3 FAF Telre 4
e W3y T o, 3 AutEs
F7H) AlF A 717he 2 A3 Y A7
oot AT, Y 2 - o] A 5 A e AL,
Y & 28 AA A FAHA AY £ 371A
OFA EFo A F2 3 29t A% E B (hydra-
lazine 5 13.9mmHg, clonidine ; 8,7mmHg, nifedi-
pine ; 26.4mmHg), ©| 2 W] Fo] Buj & 1Y A )
S FoA o 2o F HA god Y oA
A Foq B ol afFo g 2HE Aeg 4
ZHeith & 1Y A A FAF 08 57 ¢
130mmHge] 32} 43 "t #3he B A&
hydralazine®] 5.2% 2 7} ¥k, nifedipine®] 1.5
%2 7} @ o B 2 nifedipine©] Bt} QA § H
e ddAstE Blta BAZEoh), £ hyd-
ralazine™ catapres© A F £-& 2F<1d )8, nife-
dipine 432 FA4E F o, o] F$ 34
A|Zro] uf-9- Zro} M43k et ARE YEh Y B o
W o] golsta H-2go] 7 n|shaj2emsn o) o A
TEYA VEF 53] d45 S 393 n¥gte)
A5e de o] 88 F 3& Aoz Alg €y o]
42 2 hydralazine, catapres, nifedipine ®]%&
3 A3 Hoju Wukgo] 27171 glE AL clo-
nidineel™ $%7] ¥t 130mmHg #ivte] F4
"3t 43} ¥1x+= nifedipine®] 7H} @A vEld o
B2 d4 4 wet H P FA9 Fort 2%
Ao g2 Atg=ojxct

A 2
1) #&2ke] A& 2zl 1269 =7} 117F 0]

Roy Fa AL 5284k
2) hydralazine(3 5 £& &F)& Fo §1 58 o)) 4]

27] B THYL 167.2+ 21.5mmHgRA 1, 5o %
155 0] 282+ 24 4mmHg, 45%-9l 255+ 21.1lmmHg
90% 9l 33.3+266mmHge] ¥t A3E HYon,
clonidine$ ¥o% 559 &xleAe x7] JF
F9to] 165.0+ 22.0mmHg% 1L, 158 27.6+ 189
mmHg, 45%-° 26.0+ 17.0mmHg, 90l 37.5+ 35.0
mmHg$3 3, nifedipine(d85%)& F4% 1309
o] #xpoA ZV] HE FHYLS 1597+ 214
mmHg$ 3, 1589 16.8+ 22.8mmHg, 45l 32.3+
21.1mmHg, 90%°ll 40.5+ 20.0mmHg®l ¥+ Z3H&
Ho] 37bA] ofA BF vj&d Ay AF3E BAch
3) Hydralazine$ ¥9¥ 129% & #ut4 718
B3I, clonidined FH& 3% 158% 9 A48
B, nifedipined ¥ 56% 2 F7H8 Bt
4) & 1YY A A FoAF 30800 357 130
mmHg ©]3}9] F41% 83t Z438HE B H$E hyd-
ralazine 5.2% clonidine 1.8% nifedipine 1.5% £ ni-
fedipine©] B} QM HAW Y H3tE B
At
5) Hydralazine AF&-§t 5890 % 4<1(6.9%) cloni-
dineg AH2-§t 559%F 399(55%) nifedipined A&
130415 94 (6.9%)A 4 71018 Y B+
A 7 (acute paradoxic hypertensive efffect)S 2%t}
6) 8t o] I HA ke BF FY *A A
FoA] 308 Foll B Tt frod F anE
H4AY (hydralazine + 13.9mmHg, clonidine ; 8.7
mmHg, nifedipine 5 26.4mmHg).
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