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Analyses of efficacy and safety of off-label use of amlodipine besylate in
resistant hypertension patients
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Abstract: Objective To evaluate the efficacy and safety of amlodipine besylate at doses exceeding the drug instructions in clinical
practice, and to promote rational drug use in clinical practice. Method From January 1, 2021 to December 31, 2021, a total of 2 438
patients who exceeded the prescribed dosage of amlodipine besylate were selected from the First Affiliated Hospital of Zhengzhou
University. Patients with refractory hypertension (RH) with a daily dose greater than 10 mg were screened, and their basic
information and overdose usage were collected. The blood pressure values of the patients before and on the 7th day after the
overdose were recorded, as well as the changes in heart rate and renal function parameters before and after the overdose of
amlodipine besylate. Further evaluate and analyze the effectiveness and safety of high-dose medication. Results The results showed
that in 2021, a total of 193 patients with refractory hypertension were treated with high-dose amlodipine besylate in the hospital, of
which 118 were from the nephrology department, and 72% were patients with chronic kidney disease (CKD) stage five. After high-
dose medication, the patient's blood pressure significantly decreased, and the maximum blood pressure drop and blood pressure
compliance rate were observed at a daily dose of 20—30 mg. There was no significant difference in the effective rate and blood
pressure compliance rate of patients in different age groups after high-dose medication, but the incidence of adverse reactions
increased in patients over 40 years old, with an overall adverse reaction rate of 24%. Conclusion The majority of patients receiving
high-dose amlodipine besylate in this hospital are CKD patients, and the majority of patients show significant improvement in blood
pressure control after high-dose use. Among them, amlodipine besylate with a daily dose of 20—30 mg has the best antihypertensive
effectand good safety.
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Table 1 Combination use of antihypertensive drugs

AR RS 2 A fzﬁﬁiif
ARB 17 o5
ACEI 9 47
CCBs 19 03
HIR 3 .,
B S 71 . o
SIS 2 o
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Table 2 Overfrequency use of amlodipine besylate

N , n/fl
BRI §/mg - - . & /%
bid tid qid
5.00 0 32 1 33 26.8
7.25 1 0 0 1 0.8
7.50 13 0 0 13 10.6
10.00 75 1 0 76 61.8
ail 89 33 1 123
b5 /% 724 268 0.8 100.0

bid-1 H 2 ¥ ;tid-1 H 3K ;qid-1 H 4 X .
bid-both in die; tid-third in die; qid-quarter in die.

R3 AERIASUMTBRRFEALERL
Table 3 Use of amlodipine besylate at a single dose

exceeding its limit

L LTy
st qd bid

125 0 0 39 39 55.7

15.0 0 0 1 1 1.4

20.0 0 1 0 1 1.4

35.0 7 2 0 9 12.9

70.0 5 5 0 10 143

100.0 0 8 2 10 143
&t 12 16 42 70

5 E /% 17.1 229  60.0 100.0

st-32 B sqd-1 H 1% bid-1 H 27K
st-statim; qd-quaque die; bid-both in die.
22 FERISFMTBHNERAB/IESH
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MR ER M. 193 FEFIERHANES
Hh, 106 451 58 58 PR DG v 4 ) e ) o FH 24 )5 28 7 R )
JE AR ROV 53 #r o 50 Bk, 380 4% 87 491 BB AN HIT AT
2.2.1 AN [F) A SRR A A R S P R 24
B R RICR PR 0 87 451 s 1 T 245 T o s
BTSRRI, AE R RETR 28 S H 7 10 mg 1)
it B3GR S RERE— 5 B A R i T A BT 7k
J£ (P<0.01, Wilcoxon 75 B AL L) , W3R 4. &
BRI N 4 LA — PR 2 RS
BRI, ARV B 26 e e FH 24 e WA s S &7
Tk 38 B S5 PG (P<<0.01, Wilcoxon 7 SR FIKE 36 , H.
DASFRETE 40~ <60 % 1) 8 Il FE s K, AR 5.

Z: [ 25 37 245 i PR F 9 i = SR 00 ) o S T %%
P58 b e« &7 5K N FEAS & 10 mmHg (1 mmHg=
133 Pa) , {H CL 434 3| 1E W Vi [l , BT 5K R BUG T A
N F%10~19 mmHg, {H A& 1A B 1E ¥ o [l , 38l 46
BORIT AR % 30 mmHg M BE R B AT — € A AL
PENT . WSS A A e 2H FB 3 R, <25 % [ AR 3 R
ik 2 2 S~ ) FH 24 5 B e A AR T 81.8%:
25~<<40 % 1 B N R 4 )5 BRI A RN
76.9%; 40~ <60 % {1 i 2 77 2 1 25 )5 B I A 2
N 8T 1% =60 % (1) 5 35 i 7 5 H 24 ) B s A7 &%
BN 8T.5% , & E W A 1A B A AR LW B #E
5 (P>0.05,Pearson * £ 36 . HE7 & H 24 f5 Bk
Bt 6 A RN 85% , 3K 6.



F47E F1H 2024518 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No.1 January 2024 + 141 -

R4 FEBRISHTBHNERANERELRILE

Table 4 Comparison of antihypertensive effects of amlodipine besylate before and after overdosage

i I 35l /mmHg 1~ 3 {H /mmHg P35 B R R B /mmHg
Wi kR W4 & 5k Wi & kR
R 71 92.0~211.0 52.5~128.0 145.5+18.4 84.9+14.0
feePnlh=e/= 91.0~177.0" 55.0~114.0" 132.8+16.7" 78.5+12.5™ 12.7 6.4

A EAT IR " P<<0.01,1 mmHg=133 Pa.
P <0.01 vs before overdosage, 1 mmHg = 133 Pa.

R5 TRFREBEXFHRBRIS U TBHERAREELRITN

Table 5 Evaluation on antihypertensive effect of overdose of amlodipine besylate in patients of different ages

i Wbl i 1% 75 Bl /mmHg Ifi &~ 34 {6 /mmHg P24 B R R P /mmHg
W4 = kR Wi & F9k W4 & kR

<25 11 MFIERT 117.3~187.0  74.8~121.0 137.7£19.5 89.5+11.2
ARG 112.0~155.0"  65.0~105.0"  127.8+13.9"  81.2+11.3" 9.9 8.3

25~<<40 13 MAERT 92.0~170.5  68.6~109.0 141.2420.4 91.7+16.4
BAEE 105.0~165.0" 60.0~114.0"  136.3+11.9"  86.5+13.6" 5.0 5.3

40~ <60 31 MFIERT 119.5~211.0  73.8~128.0 152.7+18.7 89.4+17.1
BREE 101.0~177.07  66.0~110.0"  136.7+12.3"  81.1x9.7" 15.9 8.3

=60 32 HFERT 119.8~177.0  52.5~100.0 142.9+13.9 76.1+16.8
BREE 91.0~171.07 55.0~99.0" 129.3£11.7"  71.6£11.7" 13.5 4.4

55 AT He i - P<<0.01, 1 mmHg=133 Pa.
P <0.01 vs before overdosage, 1 mmHg = 133 Pa.

®6 TRFRREFXBRIEASMTBINERAKER
AR
Table 6 Comparison of antihypertensive efficacy of

overdose amlodipine besylate in patients of different age

S UM TR R 5 T I A A R D 36 451, IA BRE N
41.4% ; 68 71 5 J5 1L T8 b 5B D 56 Bl L ik bR 3 N
64.4% , it 71 B H 24 )RR A AR I e 2 b 32 B 8 T
B (P<0.01,Pearson * K %), W% 7.

R n/fl igz TR % 2:2.2 Kﬁﬂéiﬁﬁﬁﬁﬂyﬁmiﬁgﬁgﬁ%
s . 5 ; s I:Effi éVﬂ)\ﬁ'x‘ﬁl‘fQﬁéujﬁE@ 87 E@%ﬁf iw*:ﬁﬁ
55— <40 3 10 ; 769 %gﬂﬂ¥%ﬁﬂiﬁm&ﬂmmg&%amihﬁ
40— <60 3 . 4 - 43N 10~<20 mg. >20~<30 mg.>30mg W4 . %
~ 60 . - . ¢ 5 V. 20 5 3 8 77 5 P 24 )5 T R WA 4 T /6 i 38 4 B
Bk %7 74 13 25.1 B R (P<<0.01, Wilcoxon #F 5 £ f& 46 ) , H L H

2021 5t AR H 2R I 25 096 9T 48
) FIE , TE 8 AR AL A 90 mmHg=<<ii4i A <
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FRAEGE v 1 R 2R T R S~ R R B S A I
JEIEFRIEBL, N7 2 BF, <25 % 1) B8 8 7
BT JE MLEIEFRR N 54.5%.81.8%:25~<<40 % [1]
B N AT S I B BR 2R 43 08 46.2%1.53.8%
40~ <60 2 (1] 18 38 18 1) 5 A 5 10 3k AR 253 5 A
25.8%-54.8%; =60 % 1] & 35 #5510 5 I 1A bR
58 50.0% 71.9% , £ 4 W 4 1fiL i 34 A 26 6 B
i 7 5 (P>0.05, Pearson * K 56D o Ak b, ZR IR

N >20~<30 mg V41 1M & F 0 e K. % 4% W0
2H 5 R ) AP R T TR R S S ) B e R
ITEEL, S R AR 8.

VAN & H 55 2 0 20 5 59 e FH DR B R
UL 5 1 R A 28UE R B, 10~<220 mg 77 2 41
7 7 5 FH 24 15 B A 3R DN 90.1% 5 >20~<230 mg
7RI 2L ) R FH 24 5 e AT A% N 66.7% : >30 mg
) B 2HL R 5 FH 24 S T R A AR O 85.7% , AN A H
7 2H B R A R0R T, 2 R B3 (P<<0.05,
Pearson y*f 46, WK 9.

P 2% il 1R 2 S K ST 88 70 B R 24 S AN TR
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Table 7 Blood pressure achievement rate in patients of different ages

ERE n/f 1A LR/ AR Ar/ ERRE % ERRERPETEH 55 H/%

<25 11 i 7 B i 6 5 54.5
R S 9 2 81.8 50.1

25~ <40 13 e 7 2 Hi 6 7 46.2
b= 7 6 53.8 16.4

40~ <60 31 JEB R = i 8 23 25.8
feepnlh=93 17 14 54.8 112.4

=60 32 i 7 = A 16 16 50.0
FeEpnlh- s 23 9 71.9 43.8

PSRN 87 i 7 B i 36 51 41.4
T 56 31 64.4 55.6

®8 AEBAFETHENERGAIEMETHIFER

Table 8 Changes in blood pressure before and after overdose medication in subgroups with different daily doses

; N I 38 Fl/mmHg 1% T #4{6/mmHg 1 ¥4 1% R f /mmH g
H#&E/mg  n/ffl i [a]
Wi & Fok Wi & Fok Wi & kT
10~<220 55 @FMIEET 117.3~188 103.0~177.0 145.3+17.0 84.8+14.7
AR 52.5~128.0" 60.0~110.0"  133.4£15.9"  77.8+11.4" 11.9 7.0
>20~<30 18  EFIEAT  92.0~211.0 101.0~165.0 151.4423.5 90.3+11.1
BREE  745~111.07 60.0~114.0" 133.5+14.8"  83.2+13.6” 17.9 7.1
>30 14 EFIERT 119.5~166.0 91.0~171.0 138.6+12.1 78.0+£10.9
HEAEE  55.2~93.57 55.0~105.0" 128.9£21.1"  75.4+13.6" 9.7 2.6

SR L " P<<0.01;1 mmHg= 133 Pa.
"P <0.01 vs before overdosage, | mmHg = 133 Pa.

®9 TRBHETABHERGEREGHM V. 21 8 7 6 P 245 I L 3R A AR 45.5% , B8 77 R

Table 9 Antihypertensive efficacy of different daily dose M EIEFRZE N 65.5%; >20~<30 mg F BB E

subgroups after overdose medication T 0L JE 3 K7 R 16.7%, 48 7 B )5 1L JE 35 F7 N

Hifls/mg o/l ARG TRB BRE% 61.1%; >30 mg 7 & 41 48 7 & 5 15 3k bf = N

10~<20 55 50 5 90.1 57.1% , 487 4 J5 ML A K5 56 A 64.3% , AN [ H 7 &

>20~<30 18 12 6 66.7 ﬂéﬂﬂ&iﬁ#ﬁ%ﬁéﬁ@(P<0.05,Pearson Xzﬁ
>30 14 12 2 85.7

%, & 10,

®10 A[EBFELHERERZAENGE DEXFRERL

Table 10 Blood pressure compliance before and after overdose medication in subgroups with different daily doses

H 71 & /mg n/fl fif [ LA/ E Sy EWRR% IAARFRTE 2%
10~<220 55 BT AT 25 30 455
bl 36 19 65.5 44.0
>20~<30 18 71 T 3 15 16.7
T e 11 7 61.1 265.9
>30 14 B8 ) 5 i 8 6 57.1
R S 9 5 64.3 12.6

N,

223 KEEBRAFMTETERRGHEZ RS PLORBER
EQVe

ST AR H 255N Bk 45 257 14
HEIRROREE. FEMNE R8T oI B, EZ

5
ZiE 730, BAEHZE,
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BRI & ET sk 3 8RB IR (P<<0.01,
Wilcoxon 5 #k AR 56 ) , B IR 45 245 () 1B 35 W 4 &
5 BRI (P<<0.01, Wilcoxon 77 5 B A KG 56 , &F 7K
JE T8 W 8 4t it 2 22 57 (P>0.05 , Wilcoxon 745 5 Fk Al
frie) . SR NE L.
23 AEBHRESHWFEBINERHLZEMESH
T2 2 B DI 6E 2 AN 7 TSR VPl 2Rl PR 2 S Hb
SRR B 25 1 2 A CE NS RO S AT I 87 1
e 7 B R R, 149 BB JE VA R ) = S Ser
HHRE , 76 2 A Ve o A B B . R TR 2 S b

TR 24 5 8 9 R D R, 8 491 £ 3 Ser B B
Jhm, GFR T, BAAA R RN IR ERN
21.1%(16/76) , H &8 FE R 1E 40 & LA b, FREH IR 2
ST H T 30 mg AN BEAS B & AR
m(F 1213 Rz 4, BE LHALH 2 A R KR
NERAE WK B SRR . B4 AR 76 6 B R, 2R
itk 1 22 Ut P H 25500 B IR 4R 2 5 A 13 491,
ZIRGZIHEH 63, MG, A R R AL
BN, BRIR Y P 154% (2/13) , £ IR B Y
22.2%(14/63) .

11 XBERIASHMTBRERXRGHSZRAHEEVIRLER

Table 11 Comparison of antihypertensive effects of amlodipine besylate after single and multiple overdose administration

. N 1 £ 78/ mmHg 134148/ mmHg ¥ 0% R 8 2 /mmHg
YR n/fl e [a) — -
e 46 &k K45 & &7k W48 & ik
1 14 HHERT  119.5~176.0 55.2~89.3 138.4+13.9 75.949.4
B E G 91.0~171.0"  55.0~96.0 127.6+20.3"  72.6+10.9 10.8 3.3
> 73 EFERT 92.0~211.0 52.5~128.0 146.8+18.8 86.6:14.0
WHEE 101.0~177.0"  60.0~114.0"  133.8+15.7"  79.6+12.5™ 13.0 7.0

55 AT LL i . P<<0.01, 1 mmHg=133 Pa.
P < 0.01 vs before overdosage, | mmHg = 133 Pa.

R12 TEFREBEFBERIE[UMTBHNERATR ML EERL

Table 12 Adverse reactions of overdose amlodipine besylate in patients of different ages

s o i ARRE s Gomin)  Ser/Cumol L GERJ
KRIEFR% (mL'min™"-1.73 m™®
<25 10 EBFIEET 80~86 400~792 7.5~9.1
feebnlh== 2 20.0 112~124 429~832 7.1~8.4
25~<40 13 @R 79~84 59~280.3 7.8~114.4
RS 2 15.4 85~97 105~405 11.8~98.3
40~ <60 27 AR 63~105 80~1 280 3.5~101.4
fEEpnlh-o/= 6 222 77~114 93~1 144 42~84.5
=60 26 EFIERT 75~80 223~712 6.4~24.7
& e 6 23.1 97~112 260~876 4.7~19.6

F13 AEEHNETAFERISMFEHNERATRRNERERFR

Table 13 Adverse reaction occurrence of amlodipine besylate overdose in subgroups with different daily doses

Amg i i RREs P s emin Se(umolLh O/ mbomins

REEZI% 1.73 m™)

10~<220 49 R i 63~105 59~1 280 3.5~114.4
feeRnli=v 12 24.5 77~124 93~1 144 42~983

>20~<30 14 R 63~120 77~1 185 4.0~136.3
febnlh-o= 0 64~114 62~980 5.1~358

>30 13 71 B T 75~179 80~280 7.8~101.4
fEeprlh=9 =] 4 30.8 97~98 93~405 7.3~84.5
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8 2 i U B 24 0 G e A7 R, B T R
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2, 0 T R Ry Tk N B R HE VR T 9095 5 B 24 1 B
THAEA —E &85 BB,

RH 835 3 A7 1E 2 Fh I RORE , I e 18 FR B4
K. TEZ M EYRE F 2 Ja i A7) A 42 1) 1) 175 150
IR R b2 AE A 2 U0 P B 251
W5 DL H8 58 B TR RN . CCBs 525 W 42 I IR 1t
W BB R 2 22—, o il R S T8 R
NIz R AN R 25 5 — B e 2 e e i AL P
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