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All Screening (Visit 1)
n=214

Screening Failure
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n =36

Randomized (Visit 2)
n=178
Benidipine n = 90
Lercanidipine n = 88

A\ 4
Benidipine n = 83 (Visit 3)

Early Terminationn =7

¢ Withdrawal consent (n = 4)

@ Experienced an adverse event (n = 2)
@ Lost to follow-up (n = 1)
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Benidipine n = 79 (Visit 4)

Early Termination n = 4

& Withdrawal consent (n = 1)

@ Experienced an adverse event (n = 1)
@ Lack of satisfactory efficacy (n = 2)

\4

Lercanidipine n = 85 (Visit 3)

Early Termination n =3

& Withdrawal consent (n = 2)
®Experienced an adverse event (n = 1)
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& Withdrawal consent (n = 2)
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# Lack of satisfactory efficacy (n = 1)
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p {E#5 <0.0001) ° Benidipine #HY SBP “E£53#4L,
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lercanidipine #H B -10.49 % K K A [95% CI : -
13.11 ~ -7.86] - fEBH#MHM = R (MM pE=
0.4264 » 95% CI : -4.76 ~ 2.02) °

5 4 38 B > benidipine f lercanidipine fH
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17.07 ~ -11.08 » p < 0.0001] * lercanidipine FH HIj
Fy -11.55 % K K H:[95% CI : -14.24 ~ -8.86 *
p < 0.00017] ° 7 i 5 32 4 8% [T BE SSCSR A E (p=
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LB TR FT RS R AT B R Y R A 2 R 2
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% PP [ F¥ > benidipine B9 {E A 7] B & R i A
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Overall Beziii;ine Lerclzz)nigigpine p-value
All Randomized Patients 178 90 (100.0%) 88 (100.0%) ---
Safety Analysis Set (SAF) 175 88 (97.8%) 87 (98.9%) ---
Full Analysis Set (FAS) 171 85 (94.4%) 86 (97.7%) ---
Per-Protocol Set (PP) 153 77 (85.6%) 76 (86.4%) ---
Subject Number at Baseline - 88 87 -
Male/Female --- 52/36 42/45 0.1737
Age (years) --- 57.7 (13.0) 59.1 (12.9) 0.4545
Height (cm) --- 161.94 (8.41) 161.41 (9.58) 0.6973
Weight (kg) --- 68.43 (13.91) 68.18 (13.27) 0.9006
Body Mass Index (kg/m?) --- 25.94 (3.98) 26.04 (3.78) 0.8563
AST (U/L, screening) --- 25.19(9.91) 22.92 (7.96) 0.0964
<2.5 Times ULN --- 88 (100.0%) 87 (100.0%) ---
ALT (U/L, screening) --- 28.39 (17.22) 24.33 (13.62) 0.0862
<2.5 Times ULN --- 88 (100.0%) 87 (100.0%) ---
Creatinine (mg/dL, screening) - 0.85 (0.25) 0.78 (0.18) 0.0227
<2.5 Times ULN --- 88 (100.0%) 87 (100.0%) -
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A e 1M1 JRR 5 SR (WA AH A A p B $5 < 0.0001) -
25 2 AR » benidipine #HAY 3 DBP £y 91.25 +
9.48 Z KK » lercanidipine #H 5 90.70 + 11.00
ZORORAE o LRERRAAH I Sy R v DAES B
benidipine FH BB J -4.30 Z KK H: [95% CI © -
5.83 ~ -2.76] » 1fij lercanidipine Ry -4.21 ZKRK
R [95% CI = -5.99 ~ -2.43] » MEBHREAAR 25 (p
8 =0.9442) o

%5 4 58 FF » benidipine # 1Y DBP ¥ 5 {H
F589.74 £ 9.80 Z K 7K #% - lercanidipine #H Fy
89.35 + 10.67 Z K KHE « LR IETESE 4

Benidipine Lercanidipine Adjusted Group Difference
PP set (mmHg) 4 mg 10 mg (Benidipine - Lercanidipine)
n=77 n =76
Baseline Mean (SD) 154.48 (9.96) 153.58 (9.58) 0.5480°
Mean (SD) 142.17 (11.54) 143.09 (11.70)
Week 2 Mean Change (SD) -12.31 (11.78) -10.49 (11.49) -1.37
95% CI (-14.98, -9.63) (-13.11, -7.86) (-4.76, 2.02)
p-value <0.0001 <0.0001 0.4264°
Mean (SD) 140.41 (11.50) 142.04 (13.04)
Week 4 (EOS) Mean Change (SD) -14.07 (13.19) -11.55 (11.77) 2.02
95% CI (-17.07, -11.08) (-14.24, -8.86) (-5.64, 1.59)
p-value <0.0001 <0.0001 0.2702°
Benidipine Lercanidipine Adjusted Group Difference
FAS (mmHg) 4 mg 10 mg e e
0 =85 n=86 (Benidipine - Lercanidipine)
Baseline Mean (SD) 154.13 (9.84) 154.14 (10.09) 0.9935°
n 83 85
Mean (SD) 143.19 (13.51) 144.00 (12.07)
Week 2 Mean Change (SD) -10.96 (13.34) -10.13 (11.47) -0.80
95% CI (-13.87, -8.04) (-12.61, -7.66) (-4.32,2.73)
p-value <0.0001 <0.0001 0.6566°
n 79 79
Mean (SD) 140.32 (11.37) 142.16 (13.08)
Week 4 Mean Change (SD) -13.99 (13.07) -11.51 (11.55) 220
95% CI (-16.92, -11.06) (-14.10, -8.92) (-5.72,1.32)
p-value <0.0001 <0.0001 0.2188°
n 85 86
Mean (SD) 141.39 (13.31) 142.75 (13.23)
End of Study Mean Change (SD) -12.74 (14.34) -11.39 (11.50) -1.37
95% CI (-15.83,-9.65) (-13.86, -8.93) (-4.99,2.24)
p-value <0.0001 <0.0001 0.4542°

* Inter p-value, post-baseline model: Outcome = Treatment + Study Center + Baseline value. PP, per protocol; FAS, full analysis
set; EOS, end of study.
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lercanidipine #H £y -5.56 Z KK (95% CI : -7.14

~-3.99) » fEBHSHZSE (p fH =0.9856) -

It 4bh - £ PP & #£ 1 » benidipine fH £ i
4 IEHE % > B IE AL L DBP < 90 %K K # 8
FDREAK 10 ZRRAE BE LB Ry 59.74% -
lercanidipine FHEIK 55.26% ° LR RIAHERIEHE
EARRYELBI R DAFE B - W8 & R R B

FLELIEHFEIESY (p=0.5865) °

K= RBZEFRE (DBP) 89198 L1E

- #5568 4 3B ETE 0 &K SBP < 140 KK
HRAK DBP < 90 X R1EAY B E LL
VUG A 4 5 G R% 0 ERNEF EE

ZOEF - MR IR IR (SBP) < 140 2=

KIRAE A AL ZE R IR IR (DBP) < 90 ZKRAE

B RS LA - KR53 4 GRS » benidipine A

29.87% 32X ~ lercanidipine #75 25% 5% #

JBIA R e - iR R A B35  H AR L

BIET AR » W5 o [ ks B A A SR A

] 72 S B A A VG5B 24 (p=0.4087 » OR=1.38 *

Benidipine Lercanidipine Adjusted Group Difference
PP set (mmHg) 4 mg 10 mg (Benidipine - Lercanidipine)
n=77 n=76
Baseline Mean (SD) 95.55 (9.44) 94.91 (10.12) 0.7609%
Mean (SD) 91.25(9.48) 90.70 (11.00)
Week 2 Mean Change (SD) -4.30 (6.76) -4.21(7.79) 0.08
95% CI (-5.83,-2.76) (-5.99, -2.43) (-2.17,2.33)
p-value <0.0001 <0.0001 0.9442%
Mean (SD) 89.74 (9.80) 89.35 (10.67)
Week 4 (EOS) Mean Change (SD) -5.81 (8.22) -5.56 (6.89) 0.02
95% CI (-7.67,-3.94) (-7.14,-3.99) (-2.26,2.31)
p-value <0.0001 <0.0001 0.9856%
FAS (mmHg) Bel:i?g)me Lercle:)nﬁ;pme Adjusted Group Difference
n=285 n=86 (Benidipine - Lercanidipine
Baseline Mean (SD) 95.94 (9.32) 95.17 (9.89) 0.5845%
n 83 85
Mean (SD) 92.01 (10.53) 91.45 (11.26)
Week 2 Mean Change (SD) -3.88 (7.68) -3.64 (7.77) 0.10
95% CI (-5.56, -2.20) (-5.32,-1.97) (-2.42,2.22)
p-value <0.0001 <0.0001 0.9309%
n 79 79
Mean (SD) 89.72 (9.93) 89.49 (10.55)
Week 4 Mean Change (SD) -5.95(8.33) -5.57(6.83) 0.18
95% CI (-7.82,-4.08) (-7.10, -4.04) (-2.46,2.09)
p-value <0.0001 <0.0001 0.8749°
n 85 86
Mean (SD) 90.63 (11.00) 89.91 (10.82)
End of Study Mean Change (SD) -5.31 (8.89) -5.25 (6.92) 0.09
95% CI (-7.22,-3.39) (-6.74, -3.77) (-2.23,2.42)
p-value <0.0001 <0.0001 0.9381%

# Inter p-value, post-baseline model: Outcome = Treatment + Study Center + Baseline value. PP, per protocol; FAS, full analysis

set; EOS, end of study.
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Time Course of the Change in Systolic Blood Pressure (FAS)
= Benidipine = Lercanidipine

Week 2 Week 4 EOS

Time Course of the Change in Diastolic Blood Pressure (PP)

= Benidipine & Lercanidipine

Mean Change from baseline (BD, mmHg)

Week 2 Week 4 EOS

Week 2 Week 4 EOS
Time Course of the Change in Diastolic Blood Pressure (FAS)

= Benidipine ® Lercanidipine

Week 2 Week 4 EOS

B : HoBRRAIREIIEE (SBP) BaSTiRER (DBP) 19 L{E - ST DHTHE (FAS) FiE1E51ES (PP) 18 ©

95% CI : 0.64~2.95) ° FH FAS REFEZE BRUAS R
FOTSHIAAS SmEL PP JREE 2 -

F -~ DHGRREAR T8 LA

FLAREE  benidipine FHAYSEE LB R Ry i
4398 77.77 £ 10.23 1 lercanidipine #H Ey 7578
75.26 £ 9.24 T 5 WAL [EIRY 22 AN ELAR AT A
EFE (p = 0.1246) © #5384 FIEH % » benidipine
FHAY S5 B R fy f5 57 88 74.74 £ 9.34 1 »
lercanidipine #H By £ 73§ 74.28 £ 10.56 T * f
FH 2 B AN 17 1E B 3 72 22 (p=0.44 » 95% CI : -
3.60~1.57) °

N TREMS

SAE (serious adverse event) "% ; kI ICH
B - RAG BT R EE YR - AL
EE e —BIEREREER « (—) &K
SEC ~ (=) BAEmEE (AR B E A REEH

severe AE) » ( =) REEI TR R E R EiE R
BERFE ~ (DY) Se R PERHZ B AR mRRE ~ (7)) H
fihEE KBS H A - Severe AE EF » BENRE]

TERE &R i 0 Am A RS - 1LH
PRSI B A A

B A AN R A B 2 2 2 1 AL - T SRR
B8 UZAEYRETREDVFEL W —RKAE
benidipine $H 1 lercanidipine #H 4% 5 25 A #1133
A (28.4% i 37.9%) (£ 1) T H AEE B
R EE KB AN R 8B AE © Beni-
dipine #H45 13 #4%Zi&H # 4 F I FCEE I H B
9 AE » lercanidipine fH HI| 5 14 #5230 & 8% &
I %E AE © th4b » benidipine #1765 3 %452 #H -
lercanidipine fH 5 4 % 32 3 ¥ K Fy AE #% 1L
5% ° 1£ benidipine fHH » AT 235 B IKIBH T
TS 5 Hrh— N RIR Ry G R E -
1E lercanidipine fHAY 4 #43ZENEEH - —H7 56
F B — (A E RN . — AR



b #% Benidipine #» Lercanidipine & /% # & o /R Bl A Z B& IR 358

R0 : FEEE BIBIUEEE (SBP) AISESTARAE (DBP) BOLLAI

341

PP Set (mmHg) Benicrllip:i r;e74 me Lercanir(liifi;lg 10 mg Difference Odds Ratio (OR)
Week 2

Treatment Goal® 14 (18.18%) 20 (26.32%) -8.13% 0.63

95%C. L. 10.31%-28.62% 16.87%-37.68% -23.38%-7.99% (0.27-1.44)

p-value 0.2696
Week 4 (EOS)

Treatment Goal® 23 (29.87%) 19 (25.00%) 4.87% 1.38

95% CI 19.97%-41.38% 15.77%-36.26% -10.58%-20.84% (0.64-2.95)

p-value 0.4087
FAS (mmHg) Benicrlli;;irfl;es4 me Lercani:ifiélg 10 mg Difference OR
Week 2

n 83 85

Treatment Goal® 15 (18.07%) 22 (25.88%) -7.81% 0.62

95% CI 10.48%—-28.05% 16.99%-36.52% -22.62%-7.41% (0.28-1.39)

p-value 0.2436
Week 4

n 79 79

Treatment Goal® 24 (30.38%) 20 (25.32%) 5.06% 1.40

95%C. L. 20.53%41.75% 16.20%—-36.36% -11.11%-21.04% (0.67-2.93)

p-value 0.3713
End of Study

n 85 86

Treatment Goal® 24 (28.24%) 23 (26.74%) 1.49% 1.16

95% CI 19.00%-39.04% 17.77%-37.38% -13.74%—-16.04% (0.57-2.38)

p-value 0.6803

# Treatment Goal: patients with trough sitting systolic blood pressure (SBP) <140 mmHg and trough sitting diastolic BP (DBP) <90
mmHg after 4 weeks of treatment.
Logistic regression model: Response = Treatment + Study Center + Baseline response. PP, per protocol; FAS, full analysis set;

EOS, end of study.

KA : 224 DHHE (SAF) ZEIVEA (AEs) B

Benidipine 4 mg Lercanidipine 10 mg
n=_88 n=_87 p-value
N Percentage (%) N Percentage (%)

Any AE 25 28.4 33 37.9 0.2013
Serious AEs* 0 0.0 0 0.0 ---
Severe AEs* 0 0.0 0 0.0 ---
AEs related to study drug 13 14.8 14 16.1 1.0000
AEs leading to discontinuation 3 33 4 4.5 0.7201
AEs resulting in death 0 0.0 0 0.0 -

* e T 2 N R -
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E 0 5.70%) ~ TEIE (3 Ak 0 3.40%) Rk
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IR AE RIUZSESE (4 452l E 0 4.60%)
UHE (3 52l 0 3.40%) ~ OIF 3 &4t
3.40%) B _FIPIRSE G (3 #4523k 0 3.40%)
Benidipine #H &% 7 [0 £ 19 2€ %) #H B AE /& BH
HOHZHAE  570%)  LIEQHZHRE
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o 4.60%) ~ LME (3B 0 3.40%) ~ BHE
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FANEAE R AREIREEYE - B2 E
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DUR EBIRS H RS L Bt - 268 4 X &2
QUBIR 2E A7 525 Bl LB RS il ~ EFhk
= HH R B IR 54 DL e A fi e T 1 8%
% -

Ju~ IRABEZEB (Albumin) FALEEET (creatinine)

KRR 6 A LRBEBUEAE - IAHRYE
EHEA MR 43 RIFK -0.13g/dL (benidipine
#H ) ~ -0.08g/dL (lercanidipine # ) BF 3% E#fEET 1
GrER  HEiHMZ S RERET LB e
L BT 8 | benidipine FH fE 22 28 Al (22 5
0) * lercanidipine #H 5 W& {3 1 5 1k 0.02mg/dL
S S Ml ot

S E

iEe—THFERLEE S IO - H RUAE R BEAL S
ERPEFEZEEESMREZERROR—X4Z=
e benidipine ~ £ 4 315 B £ 19 9 0B iR 52
B A8 A lercanidipine 7F Ry LLEREEY) - LR
SFEAT R BTG 25 JER A ZE WA R RS 3t 4 TG T 1%
HYEERR PG AE - A BEEGEHROGRTE - PP
TR SREER » benidipine HITERI R] & A0
JA lercanidipine °

CCB [ AL I B2 1Y f5e R RO AR AH AL » {2
AN (A MG & T 3 172 Jeg 380 1L 7 0 ' P 7 4R
BRTAIE o #F A W2 ] B > benidipine
lercanidipine #&u#% 2 FEIGHRRITRELHI K SBP
1 DBP HYREZE [ MUBR SR - WRFRE RS 408 -
PP f&E¥ " » benidipine fH7EF 4 S SBP SE15
ALAE B -14.07 Z KK HE 5 DBP 38 (L {H
Ry -5.81 Z KK - 35 2o 45 R ELSE AT HE H H A
CCB KJ SBP M1 DBP [ KA R 70 50 Fs 5-13 =
KIRFEFI 3-8 AR RIERIRFFEATF 1710 o ]
RS EEAF A B A benidipine G AT SE
19 AR PIAYRS SR 220 « —TE S A 523 ~ $Ffh
I 4 v LB 3 A7 1Y Bl A e v SR Ty
K SBP SEEIIA 13.8 + 12.4 ZKREE ~ BIE
DBP ¥ 8.3 + 9.2 ZKKAE -

A B R R U I RR B — iR e 21 H AR M
JEE 1) [ JHE SR ET A 1E 30% E 60%2 o —TE AT
7% b v L JBE £ 35 f2 K Il F 4 2 5¢ benidipine
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(CEEURER RS/ R 8 =5 ) fl 2.5
£ 55, amlodipine ( 75 9 S FE A & HIJ 3 i ks 45
K 5% 55 ) B9 %% > benidipine fl H 66.7% %

&I\ E BB EmAR

# 7 ~ amlodipine fH A 35.7% 2 ik & £L i 8 5H
BRI R ES - SE T MERER 140/90
ZORIRAE 2 o fE—TE i1 5258 ~ gt E T EE

Benidipine Lercanidipine
Item (FAS) ;:mSgS Illozngg p-value®
Mean (SD) Mean (SD)
Baseline 4.49 (0.30) 4.41(0.27) 0.7056
Albumin (g/dL) Week 4 4.36 (0.26) 4.33(0.27)
p-value® <0.0001¢ <0.0001¢
Baseline 0.67 (0.25) 0.70 (0.27) 0.9798
Bilirubin (mg/dL) Week 4 0.68 (0.31) 0.71 (0.34)
p-value® 0.7961 0.9809
Baseline 0.85 (0.25) 0.78 (0.18) 0.1790
Creatinine (mg/dL) Week 4 0.85 (0.25) 0.80 (0.18)
p-value® 0.7790 0.0132°
Baseline 71.70 (23.26) 72.49 (23.44) 0.7422
Alkaline Phosphate (U/L) Week 4 70.68 ( 22.78) 70.74 (21.67)
p-value® 0.0464¢ 0.0681
Bascline 25.19 (9.91) 22.92 (7.96) 0.4885
AST (U/L) Week 4 25.35(10.73) 23.97 (12.35)
p-value® 0.6114 0.3125
Baseline 28.39 (17.22) 2433 (13.62) 0.4781
ALT (U/L) Week 4 27.67 (16.55) 25.46 (15.22)
p-value® 0.3576 0.5260
Baseline 4.15(0.35) 4.15 (0.36) 0.6281
Potassium (mmol/L) Week 4 4.15(0.33) 4.13 (0.37)
p-value® 0.8975 0.5351
Baseline 206.08 (34.88) 199.84 (36.22) 0.1632
Total Cholesterol (mg/dL) Week 4 196.67 (36.72) 199.36 (36.70)
p-value® 0.0028¢ 0.6560
Benidipine Lercanidipine
Item (PP Set) Time 4 mg 10 mg p-value®
n=77 n=76
Bascline 77.77 (10.23) 75.26 (9.24) 0.1246
Week 2 77.92 (10.67) 74.88 (9.95)
Heart Rate (beats/min) p-value 0.864 0.7138
Week 4 74.74 (9.34) 74.28 (10.56)
p-value® 0.0027¢ 03516

 Changes p-value. "Inter p-value. ®Statistically significant without clinical significance; Post-baseline Model: Outcome = Treat-
ment + Study Center + Baseline value. FAS, full analysis set; PP, per protocol; AST, aspartate aminotransferase; ALT, alanine

aminotransferase.
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Randomized Study of Benidipine Versus
Lercanidipine Therapy in Patients with
Mild to Moderate Hypertension
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The calcium channel blocker (CCB) benidipine is used as a first-line antihypertensive agent in hypertension.
This multicenter, randomized, double-blind, double-dummy, lercanidipine-controlled trial aimed to evaluate the effi-
cacy and safety of benidipine 4 mg in 178 patients with essential hypertension in Taiwan. After a 4-week treatment,
mean change in systolic blood pressure (SBP) was -14.07 mmHg [95% confidence interval [Cl]: -17.07 to -11.08]
and -11.55 mmHg [95% CI: -14.24 to -8.86] in the benidipine and lercanidipine arms, respectively. Since the upper
limit of the 95% CI (1.59) of the adjusted group difference in mean change of SBP at week 4 was less than 4.5
mmHg, benidipine could be considered non-inferior to lercanidipine based on the per protocol population. The
diastolic BP was reduced by -5.81 mmHg (95% CI: -7.67 to -3.94) and -5.56 mmHg (95% ClI: -7.14 to -3.99) in the
benidipine and lercanidipine arms, respectively, after a 4-week treatment; no significant difference was noted (p =
0.9856). The BP target (< 140/90 mmHg) achievement showed no significant difference (p = 0.4087) or intervention
advantage (odds ratio [OR] = 1.38, 95% CI: 0.64—2.95) in proportion of responders between groups. In total, 13 and
14 subjects in the benidipine and lercanidipine groups, respectively, experienced study drug-related adverse events
(AEs), consistent with expected side effects. No serious AEs or deaths occurred during the study. In conclusion,
benidipine 4 mg could be considered non-inferior to lercanidipine 10 mg after 4 weeks of antihypertensive treatment
with an acceptable tolerability profile. (J Intern Med Taiwan 2020; 31: 333-347)



