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A Clinical Study on the Anti-hypertensive Effect of Barnidipine HCl
in Hypertensive Patients with Renal Disease

Kun Ho Kwon, M.D., Yong Han Paek, M.D., Hyun Jin Noh, M.D.,
Hyeong Cheon Park, MD., In Hee Lee, M.D., Shin Wook Kang, M.D.,
Kyu Hun Choi, M.D., Ho Yung Lee, M.D., Dae Suk Han, M.D.
Department of Internal Medicine, Yonsei University College of Medicine,

The Institute of Kidney Disease, Seoul, Korea

Background : Barnidipine is a new calcium channel blocker with a selective action on
peripheral blood vessels. We investigated the efficacy and tolerability of barnidipine in the
hypertensive patients with renal disease.

Method : After 4 week observation period, oral bamidipine 5mg was administered. If
blood pressure did not decrease to 149/89mmHg or systolic and diastolic pressure did
not decrease more than 20/10mmHg from the baseline value, the dose of barnidipine was
increased by 5mg every 2 weeks. Blood pressure, heart rate and adverse effects were
monitored every 2 weeks. We also assessed changes of renal function, serum electrolytes,
uric acid, total cholesterol, liver function, 24 hours urine protein and sodium excretion
and serum renin and aldosterone before and after barnidipine treatment in all patients.

Results : Barnidipine reduced blood pressure from 158+13.2/1018+7.1mmHg to 1399
+85/855+75mmHg(p<0.05). There were no significant changes in heart rate, renal function,
daily urinary protein and sodium excretion, serum renin and aldosterone, serum electrolyt-
es, uric acid and liver function test before and after barnidipine treatment. The elevation
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of total cholesterol and alkaline phosphatase was statistically significant, but this change
was not significant clinically. Adverse effects of barnidipine were noted in 5(16.7%) out of
30 patients. Facial flushing and palpitation were noted in 4 cases(13.3%) and headache was
noted in 2 cases(6.7%). But their symptoms were mild and disappeared during treatment.

Conclusion :

In this study, we can conclude that barnidipine is a safe and effective

calcium channel blocker for lowering blood pressure in hypertensive patients with renal
disease. Further long-term and prospective clinical study would be needed to confirm our

observations.

KEY WORDS : Barnidipine - Calcium channel blocker - Hypertension - Renal disease.
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Fig. 1. Chemical structure of barnidipine hy-
drochloride.
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phosphate, sodium, potassium, chloride, total
CO, content, fasting glucose, total protein, alb-
uminz} guk 238t AAE APEYa, A8 4
2A% AE FEAY AN 2WE A
Agoleld &7 2442 g 2 sodium
A S =481 11, bamidipine©] renin-angio-
tensin-aldosterone systemol] 1|X|& 9 3-& Lo}

Table 1. Decision criteria for assessing antihypertensive effect

excellent good fair poor increasing
Systolic BP (mmHg) <-30 -29-(20) -19-(-10) +9 >+10
Diastolic BP (mmHg) <-15 -14-(-10) -9-(-5) 4 >+5
Mean BP (mmHg) <20 -19-(-13) -12--7) +6 >+7
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§te] 27} 30mmHgo}dol . &3] dte] s}
15mmHge] 3 £+ Hd 4ol 20mmHgel 3 7
&% A% WA i (excellent) +%7] L9
27} 20-29mmHgo) 2. 8747 B¢l 27} 10-14
mmHg & ¥7 o] 13-19mmHgad 7
+ 37 (good) o2 WA 7 (good), 2zt
& 7H(fair) ol HA X871 71E YA} 149/
89mmHgolslZ 87s 3¢ 44 194 Hre
23 AA3] 317 (excellent), 37 (good)o2 HA
&t

BAEH FAe FEALETUAZ EASA
o, didts} HAgte] Mg AFe vmE 93
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1. T EXiel QAE B/Y

U4 SR 3002 e 1515 BF A
& 54, A% 2 AT HFL 47 1633£7.6cm,
6251+104kg oAt} FAES] FEA7] FF XA
o] "¢ HFX & INC-V(The Fifth Report of the
Joint National Committee) ¥t 254 17](3
E) 54, 2)(Z5E) 214, IHFE) 44 Qe
o, 859 A% AgogE WA AFANY
276, ThdAl 2], BA Aol 14 ATt

Table 2. Patient characteristics

. No. of patients 30
Age(years) 451+104*
Sex(M: F) 15:15
Primary renal disease™
CGN 27
PCK 2
DMN 1
JNC-V** staging of hypertension

1 5

2 21

3 4
*:meantSD.

** . CGN : chronic glomerulonephritis, PCK : pol-
yeystic kidney, DMN : diabetic nephropathy

. The Fifth Report of the Joint National Co-
mmittee

(Table 2). & 30443 8ol 49 71 $< 19
Smge B4391, Mde 19 5Smgez AFs
o 10mg7t| 2390, SeldlAE 15mg7tA
FHA

2. 2 &1

47A F2E FABA)EAA #27] F8A
9 8ge $27] 160.0+34.6mmHg, 8747] 1050
*132mmHgel 91, 25FE $%7] 13171126
mmHg, 847] 81.7+58mmHge| 1, 4533 E 4
%7] 13171161 mmHg, #737] 85.0%5.0 mmHg
2 BAgAHCE grigle AolE BolAe &%
A, #27] 289 el WE £371 € &
B7) Betol At A3te] J|gd we} A3 3}
ZHexcellent)dt ). 658 F58 FAH154)E2
S BE7) F8A £ 3 87 ¥hol
160.7+13.7/1027£9.0mmHgo] 3, Fo 2F3%
147.6+9.7/91.7£99 mmHg, %o 43F 1407+
75/853+88mmHg, Fo 6% 138317.9/843
+8.0mmHgE #&7] FaA9 st vlgtq 7}
Z frelatl Zast A THP<0.05)(Fig. 2).
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Fig. 2. Changes of systolic and diastolic bl-
ood pressure over the treatment per-
iod in patients finished at 6 weeks
(n=15).

*, p <05, vs. before treatment

854 TrE FAHL2d)GME BEI] F8A
e 1583%101/1008+6.0mmHg, Fo 223
151.3+13.7/954+54mmHg, §o 433 154.6+9.4/
95.8+85mmHg, T4 633 1421475/86.7+72
mmHg, %4 8F%F 139.6+84/85.8+87mmHg=
Fao 4359 £37] 4 AYstne 474 #
%

2 1 GTHP<0.05)(Fig. 3).
g Aol B SH AV AT 24HY
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Fig. 3. Changes of systolic and diastolic blood
pressure over the treatment period in pa-
tients finished at 8 weeks(n=12).

*P<0.5, vs. before treatment

& Mgt FA%Hcs R Y #a
2 #FA(Fig 4), AL EFe #H 7F)
we} 234 (76.7%)01 A1 @A 3] 3}7Hexcellent), 5
(167%)0l1 4 317 (good)S Mo 28(934%)0lA]
F3AHQ g4 BArhTable 3).

3. Wui0) Okl HE

677 228 BABIN %ol 27% % Fa
473 ErE g7t ey, Fo 6334
g% origde Uene as B
(Fig. 5). 3Fx|%t P-value7} 0.0490] 1 =7} 3
of YBA u|E Frle oHE AR A%
Br) 459 239 94 2 859 239 BAS
e Fd 717E FAFHE uigle W3
T #3d 5 glIUThFig. 6).

Table 3. Antithypertensive effect{n=30)
No of patients(%)

Excellent 23(77)
Good 5(17)
Fair 2(6)
Poor 0(0)
mmHg
200 1
180 1
160 n *
140 1
120 1
80 -
60 T T
0 Before After
treatment treatment

Fig. 4. Systolic and diastolic pressure before
and after treatment.
*P < 0.05, vs. before treatment
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Fig. 5. Changes of heart rate over the treatment
period in patients finished at 6 weeks(n=15).
*P=0.049, vs. before treatment
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Fig. 6. Changes of heart rate over the treatment
period in patients finished at 8 weeks(n=12).

: AAAAY n¥YF Ao B Bamidipine HClY dghast &3 —

4. MFI|Is ¥ 24AZt REHT sodium
2o st
Barnidipine ¥ 39| BUN, Cr, Z#o}gld
o7&, 24Nt 2T 9 sodium W]
o3 Wsl= glATHTable 4).

5. 83 HajEe) ezt

Barnidipine ¥o] A%9] ¥4 sodium, potass-
ium, chloride, total CO; content, calcium
phosphate x]¢] f-2| ¢ #ste gArHTable 5).

6. B3 Y4ssy Ao HE

Bamidipines] $o A% A s AR
total cholesterol¥} alkaline phosphatase]dle &
Aoz g Aol HolA oskrhTable
6).

7. Renini} aldosterone? i3}
Bamidipine ¥o} A¥ rening F7t5he F4
£ 3oz, aldosteroneE ZAdt= FAE Ho

U, BAAH 2 on)e gigitk(Table 7).

8. Barnidipine? %Z Fo{220| U}E &
Aot N9 Exel BN 3 AL AA

Table 4. Changes of BUN, serum creatinine, creatinine clearance, 24 hours urine protein and 24
hours sodium excretion before and after barnidipine treatment

Before treatment

After treatment*

BUN(mg/d)

Creatinine(mg/ dl)

Creatinine clearance(ml/min)

24 hours urine protein(g/day)

24 hours urine sodium(mEq/day)

212+8.04 24+123
1.73£1.02 1.90+1.37
66.731+40.74 604313648
191£1.83 224+222
189.4+83.0

199.6£96.2

meantS.D.
*; p>0.05, vs the values before treatment
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Table 5. Changes of serum electrolytes before and after barnidipine treatment

Before treatment After treatment*
Sodium(mEq/L) 141.4+1.78 1419227
Potassium(mEq/L) 4201048 . 4201048
Chloride(mEq/L) 108.2+2.64 108.0£2.98
Total CO,(mEq/L) 227+264 0.77+2.94
Calcium(mg/dl) 887063 8.83+0.65
Phosphate(mg/dl) 3.70+0.65 367061

mean®S.D.
*;p>0.05, vs. the values before treatment

Table 6. Changes of hematologic and biochemical findings before and after barnidipine treatment

Before treatment After treatment p-value
WBC(/ul) 6600.1£1673.0 6266.7+1741.0 NS*
Hemoglobnin(g/dI) 135%19 13.5£21 NS
Platelet(10°/ul) 216+79.3 2260£829 NS
Fasting blood sugar(mg;/dl) 9741136 988131 NS
Cholesterol{mg/dl) 203.5+421 21891462 p<0.05
Uric acid(mg/d}) 6.5311.76 6301171 NS
Total protein(g/L) 713+0.78 7234082 NS
Albumin(g/L) 447+0.63 44310.68 NS
Total bilirubin(mg/dl) 0.73+£0.52 0.70+0.54 NS
AST(IU/L) 9.13£11.83 9.73£7367 NS
ALT(IU/L) 20.90+19.40 2297+17.34 NS
Alkaline phosphatase(IU/L) 703x179 746£19.5 p<0.05

mean*S.D.
*NS : not significant(p-value obtained by paired t-test)

Table 7. Changes of plasma renin activity and aldosterone level before and after barnidipine

treatment
Before treatment After treatment*
Renin(ng/mL/hr) 1.334=1.29 1.454+1.09
Aldosterone(pg/mL) 226611673 202.4+142.7
mean®S.D.

*; p<0.05, vs. the values before treatment

Table 8. Antihypertensive effect according to the final dosage of barnidipine

5mg 10mg 15mg
Excellent 8 11 4 23
Good 0 3 2 5
Fair 0 0 2 2
total 8 14 8 30
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Table 9. Comparison of baseline blood pressure and laboratory data according to the final dosage

of barnidipine
5mg (N=8) 10mg (n=14) 15mg (n=8)
Age(year) 4631135 474190 401187
SBP(mmHg) 157.9+19.1 1575+11.9 161.6+9.3
DBP(mmHg) 101.1+54 101.8£9.2 101.8+4.2
Scr(mg/dl) 1.58::1.06 1.68£0.89 1841103
Cer(ml/min) 7741574 71.0+35.4 482249
24hr urine protein(mg/day) 20192756 177911327 2022 +1696
24hr urine Na(meq/day) 185.5+113.7 213.7£82.0 15431230
PRA(ng/ml/hr) 0941048 146+1.58 1.44+1.16
Serum aldosterone(pg/ml) 18441995 25442023 2718+156.7
mean=SD. p>0.05
Table 10. Adverse effects
Barnidipine®] % Foi &3] 5mgo|Q 8¢] cases (%)
dre 25 A3 dlexcellent)?] FFEAE T, 133
93, 10mgolgld elZo] 1ATI%)NN & lec;itaﬁ‘; B 4§13'3;
A3 -'5}7c}(excellent), 39 (21%)9l A 317 good)] Headache 2 67)
ZgaAe Bgon, 15mgolRw 8cfFdl 4
(50%)o A BA3] &H7Hexcellent), 20H(25%)ll A1
| ot

87 (good), 221(25%)NH 3t S(fair)e] 7
38 HYtiTable 8). Z 320X §Ate] o],
AR 8, AR5, 4N 299 2 sodium
jAde, A renin $AE 2 aldostrone F=&
vaslgdou EAACE §98 Aole HolA
gsich. AN HF FAE&Fo] BEFE A
AolEld e Eole AF%E B, AdolE
d J2Ee YoE A%S BAtHTable 9).

9. %8

AA FA 300]F 50(16.6%)0l 4 HZHgo] &
A3, 9 FZ 49(133%), F5 29(6.7%),
AA G ] 4e)(133%)Y LAY 2F T4
o] Awsle JERE FU¥ doE AT
(Table 10).

2% B2 AdAe 24¢ ¢ Zdg 2
stn He oz s nIgd AWA
Aoz dggoiAe Aotk T T2 A
oA F471Ae AZUR ZFel RYHE o
8 A2% Aol N2 calcium channeld] ¥
Aoz AFAM AxUze g KU JAS
e, ol#id AHstel WHE calcium channel
AL 2 8 HJE2d F5A SN dE
d ol A2 2 ¥H HEId AYHY o
3 Jehdd. o2 2g F2 AGAE ver-
apamil2 ¥3}3}E papaverinefrAl E3HA, nifedi-
pine, nicardipine, felodipine, nitrendipine3} bar-
nidipine5¢ ¥&3E dihydropyridineAd, 1
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2] diltiazemS ¥ 38} benzothiazepine &34
T VA AR FEED 74 AL g A2
FEYoly FWAY, WlAdAe And wxe
VY R B2EAY AP WA= K| 3o
7b o] T8 R Ao th L3E bamidipine
£ 33 dihydropyridine)7} 7174 $48 A
oz g84 9.

A Aol FulEo gle 1Y A M E
A% A% AP we ndRe] oIzt oz}
g 285l 9% AR 75 Aste geds o
71 3t AWel Z71RH A&HQ 8¢ 24
o] B83I}BZE JVE3 FFLo] H; Algo] 7t
A3 FuPGA7L a7d) ol BAolM g
AEY AEAZA TF B2 ADAY F8HL
AR vAe A FA% g4 g3
2 B9 Aol Hx A 2g B2 Ad
A7F AR viAE F23 g fgie
AAAR st AR HEo] FE ATFAY &
U4 FH(afferent arteriole)e] FF F% Ao
o olE@ FAEYY g £ dAe AT
A ZAERY FAFYE 28 oo A
T Aoz 7MFEAAY, AA FE AP
g dte] HAR A AMFA 2AEEY]
& 37k A9 gem™, H2d 9y AR
AN B2t ZF B2 AY9A A5 o
& A% 7159 g5 A #aAge
237t Q. 24 B2 AgAe A% B
o) Ui deze ANHA Y Az
8ol A% 2F 29 43, AuEAe
mesangium traffic®} 24, F AlFA 9 FHAz#
7ol 93}, 854 AA3ste AN, 4AAAE
9] mitogenic effecfsgl 3, pdgez fu
ZE f9 A, free radical A9 A Fol
ATz Yo, o8 g 24 52 AdAY A
Aol U3 B3 ZH2 Qo] gkt {7} )

dejo] QAo o83 $loH, barnidipine
2 dihy- dropyridineAlo] &3l 2o 7jE"
g B2 AGAZ AT FAA AFBANN F
F5o] 1 ¥F e 247 oy olz2A
93 gl daslel 2:80%) 3 dE(E0%)°.
Z WEdr. Fo &% BAll 6A1ZE kel
A FHA 8% % F7P) dlen wvle 10
AT Aol 4A T o)A AFHE At EHE
wojth

£ dFo)A bamidipined FoFozH Fq
A el HlE B2 %718 19mmHg, &%
718¢ 1emmHgA =] gt stz i &9
0% A F4718¢E I0mmHgo]3t2 ZHE]
T}. Pettinger5 9 n¥Ye) zAgtegs A%
A% AYP& dNF F g3 Eadg,
1EL P9 HAY £ELEs FAHoe=z
145/9%mmHgo] k2t stgon, LuftsWe A%
&4 ARE &3 N F de g FE
S8l SmmHgelate ARk HaA ol
2§ bamnidipine?] 2t Adte AFAES] A
$3lef 7148 Aoz AztErh

Za B2 A2AY renind HF EFHE juxta-
glomerular cello] o3t calciume] 2%l &3}
2 dAFoZHN renintHE FSAA X8 3F
Tl Huxd T2 F A5 AgH FA=Z
ArEE Aocg Ru¥da®, aldosterone
renin®] ¥H|[7L F7tEo] Yok gz £yl
calciume] FFHo|BR F7leiAl Fettn Ba
At B¢ dred 24 52 AdAE @
71 ARF ol AV} U3, thE FFE FFA Y
g BAEQ AFAFE EolA ¥eta En
AR, B d3dAe g AxY ¥
renin, aldosterone & 24A]7} sodiumu)Add] {<
3 Aol HolA| gttt

24 B2 A9AY Dk dg g9 B
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Al wa} xo]E Holx glew, Valentinos™
& Zg 52 A9A9 F7H) gt Xolg B9
diliazem5& A7371%& ASAI|A g nd
W WAL 2tAA7]& weElo] dihydropyridine
e e uide SAE F Jdoda Basty
t}. £ d7olAE bamnidipine Fof AFE Ty
Ao folg ZolE HolA] it
Barnidipine?] % Foj&%Fo] w} ALF
(bmg) FAFANe BF @A) 729 AR
HE Hgow, 14%H15mg) FATZAAE 50%
AT A3 e AFEAE Yo ole
AL BEdFor FAZCZ oule glov &
A AgotEdo] ¥, A otEld oHgo] ¥
AFE Ho AA7)Fe] YBE 2839 1
AA7E 875 E A€ AAgTa AZE
2% 52 AdA9 ¥%8&& dihydropyridine
A7d 778 ge Aoz Hol gon, ¢HEx,
AAYA, 5, d71%, Ay, 7F 5o & F
oy Ee FHA 3AFHE /HEE B
2 2usgd?. B A7dAe AA 3345
oAl Estal AR HYES 166%01Ux, <
WEZ 133%, 5F 62% AAFA 133%2] w4
5 B & Y] Anlsid AL &
Zol 4ol A=A YHAL ¢ Y 5%
AAL, SHAL § 234 A4 g8 Ze B2
AgA7E doE HIE do7|1A ¥e Ao
284 . B @FoAE cholesterole] ¥ 3}
b FAEHA 71 AeE ARt vgeu
24 oA Wslgion ARAE A 9
INZ Z7HE JheAdel levt FAL dad
Aoz A7, alkaline phosphatase® <%
ol & Boju g 175 Al #94F Aol
7t gl Aoz "R gAAHQ 9oE e
oj#]-¢-1} barnidipineo] ZtolA] diAl= 2z 317
5 FAo dE Afde Fut Bag R

Az,

AgHo2 FnUYANS bamidipine 27
A VY UL BAAA My A
Ye Y & Sk 2E B2 AVAS A4
A5y, 2 APAE G B9 727 A2
487309 ¥lwA BAIZte B FTA2H P
o B Fost B UAE IFE WY
4 gch 3% bamidipined] A7|% B3 %
QA% g dAel U@ A71A ANE 9%
) gedE gz Wk % By 435 A
A A%o] g3 AFAA 24t Yolok @ 2
ez Aagn:

4=} %

e - '

Barnidipine o] AEA ALY dihydro-
pyridinesl 24 2 AWAEZ #2¥F P
o dgroz &3] YA S Uehd
o AREL ARG FHd n¥t XA

bamidipines] 7% ISt 2Hg B A% 7%

o HlxE JE olRuA st

I R

19959 695E 19959 119712 FAugtw
AFRE & AEFAHY AR P Wl
43 $AF AFAgo] E ndsh 84 30
He Ao 433t #2&7] Fo| bamidipine
Smgg FoF Fgo] 149/89mmHgol 32 Wi
A e A £ #@d7] F8Al9 5t o)
@k 20/10mmHg ©)39) 75kl BoAA &
£ A%E 2% Ao 5mgH 15mg7iAl F%39t
Ak dga At ¥ RLe 27 HHeE #
A 9 olgty HAZ o} FF& #AFHL, A
g AZ9 Ars 2 gAsity HAE A8
BUN, creatinine, AST, ALT, alkaline phosphatase,
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total cholesterol, uric acid, calcium, phosphate,
sodium, potassium, total CO, content, fasting
glucose, total protein, albumin, gyt 2318 7
A}, 247)7F gk 9 godium WA Z, A renin
3} aldosterone-2 &% 33t

2 I:

BarnidipineFo] A%< 7t ARG Lopry)
g3 B A% 289 YYe) T 1560+
13.2/101.8£7.1mmHgoll A X 87] HFE 24379
e W 139.9+85/855+75mmHgE EA4A
o2 {osiA o] #AFH (P<0.05), 3001
oA 28¢)(94%)N A 37} (good)ol el 73 A AL
ueld. wWEe, A7y, uAZ avy 3
sodium ®jAdz, A renind} aldosterone, ¥
He)d, 843 21715 FAHY bamidipineFo] A
T Hrhe ZolE HolA| &gttt % cholesterol
% alkaline phosphatases= BAHo2 fodt 5
7t 27g ngon 9449 gug Tk o
Aohn AR 9% 347 2ag ez A4
79t} Bamidipines] ¥A§ozE HA 047
59(16.7%)0 A  EARRT, <dH FX 49
(133%), AAZFA 40(133%), TEF 29(6.7%)E

BYg o, BE A1 39l Frldga F
4E FAYL d8E YA
4 2

[*]

139] ZA32 bamidipined AlAglo} Futy
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