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Effectiveness and safety of generic and original drugs of atorvastatin: a systematic review
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ABSTRACT OBJECTIVE To systematically evaluate the effectiveness and safety of generic and original drugs of atorvastatin,
and to provide the latest evidence-based reference for drug selection in clinic. METHODS Retrieved from PubMed, Cochrane
Library, Embase, CNKI, VIP and Wanfang database, intervention trials and observational studies about generic and original drugs
of atorvastatin were collected during the inception to Apr. 2021. After data extraction of literatures met inclusion criteria, the
Cochrane risk bias evaluation tool 5.1.0 was used to evaluate the quality of intervention trials; Newcastle-Ottawa Scale (NOS) was
used to evaluate the quality of observational studies. RevMan 5.4 software was used to conduct meta-analysis, and descrptive
analysis was performed at the same time. RESULTS A total of 24 studies were included, involving 21 randomized controlled trials
(RCTs) and 3 retrospective cohort studies (RCSs) , with 20 001 patients involved. Meta-analysis results of RCT showed there was
no statistically significant difference between the two groups in reducing low-density lipoprotein cholesterol (LDL-C) levels [MD=
— 0.05, 95% CI1 ( — 0.12, 0.02) , P=0.16] and increasing
high-density lipoprotein cholesterol (HDL-C) levels [MD=
—0.00, 95% CI1 ( — 0.02, 0.01) , P=0.52]; the degree of
reducing total cholesterol (TC) level [MD=—0.11, 95%CI
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generic drug group was lower than original drug group, with statistical significance difference. There was no statistical significance
difference in total incidence of adverse drug reaction (ADR) [OR=1.08,95% CI(0.85,1.37),P=0.55] and the incidence of other
ADR (P>0.05). The results of subgroup analysis showed that the reductions of TC and TG of generic drugs produced by Beijing
Jialin Pharmaceutical Enterprise (hereinafter refer to Jialin generic drugs) were less than those of the original drug, and the
difference was statistically significant; compared with original drugs, there was no significant difference in other indexes or all
indexes of the generic drugs from other manufacturers. Compared with original drugs, the reductions of TC and TG in 20 mg/d
group of Jialin generic drugs were less than original drug group; the degree of TC reduction at 12 and 24 weeks of follow-up and
TG reduction at 24 weeks of follow-up were less than those of the original drugs, the difference was statistically significant; there
was no significant difference in other indexes. The qualitative description of RCS showed that for elderly patients with death/acute
coronary syndrome, there was no statistical difference between the two groups in terms of cardiovascular events or serious side
effects. For the adult patients who switched from original drugs to generic drugs, the effect of generic drugs instead of original
drugs would not be reduced, but the increase of HDL-C was less than that of original drug. CONCLUSIONS In terms of

effectiveness, generic drugs of atorvastatin can replace original drugs and caution should be taken on the levels of HDL-C, TC and

TG for long time use; in terms of safety, generic drugs are similar to the original drugs.

KEYWORDS atorvastatin; generic drugs; original drugs; effectiveness; safety; systematic review
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3tk 2011 077 072 & 075 083 51 32% 0020027,031) — T
2 2013 124 097 68 155 11 65 22% -031(066,004 "
i 2005 088 09 47 088 089 47 21% 000(036,036 —
IE 2013 173 084 45 189 082 43 20% -016(053,021) e
F4LP 2007 244 091 48 307 103 47 18% 06302024 ——————
BF 2010 154 093 50 147 09 50 21% 0070029043 —
w2018 172 08 89 185 1 90 35% -013}041,015 —T
R 2021 254 035 75 28 039 75 195% -0.260.38,-0.14] -
&F 2011 228 089 32 212 075 28 14% 0417027061 1
Bz 2007 165 122 84 167 123 55 13% -0.020048,044) —f—
ik 2008 16 143 16 142 42 13% 0004045045 e e—
Total (95% CI) 1350 1325 100.0% -0.11[-0.17,-0.06] *
Heterogeneity: Chi*= 22.22, df=17 (P = 0.18); F'= 24%

» -05 05
Testforaysrsll eMect 2= 426, <0.0001) Favours (experimental] Favours [control)

E6 MHEE TCIKTEH Meta 53 Hr R E

(4)TG: 1651 RCTM 17161978500 38 T TG 7K, 4%
WEFE IR T Ge T2 S Tt (P=0.78,1°=0) , % FH [i] & &5
ARG IR i . Meta 7855 BoR , BTFEARAR T T 15l
RACERH TG R E /N TR, 2R ARt % &
X [MD=—0.05,95% CI(—0.09, —0.01) , P=0.02], 4%
LIET,

i brand i i Mean Difference
Studyor Subgroup _Mean  SD  Total Mean  SD Total Weight IV, Fixed, 95% CI . Fixed, 95% CI

Kim, SH2010 056 102 119 043 09 116 28% 0.13}012,038) —

Kim, SH2013 028 088 143 037 07 146 66% -0.09}0.25007) S i
Lee,J.H2017 04 076 176 042 078 170 63% -0.02(0.18,0.14) —

R 2020 062 033 180 067 031 180 381% -0.05}0.42,0.02) -

At 2008 016 073 30 043 071 28 12% 0.03}0.34,040) —
R 2003 18 084 38 16 1 38 09% 0200024064 |
3k 2013 019 053 68 015 057 65 48% 004[015023 =

T 2005 014 148 47 041 147 47 05% 0.03}057,063) S
EF2013 024 049 45 035 049 43 40% -0.110031,0.09 ]

F4LP 2007 079 084 48 072 074 47 22% 0070021,035 —1
B 2010 084 074 50 069 072 50 20% O01500.14,0.44) ——
#F 2018 148 133 89 171 143 90 1.0% -0.231064,048) —_—

#R 2021 12025 75 13 024 75 271% -0.10(018,-0.02) =

L 2011 002 059 32 008 096 28 10% -0.06}047,035 —

3Bk 2007 169 122 54 168 122 55 08% 001045047 —

Bk 2008 09 088 43 11 107 42 09% -0.20}064,024 -

Total (95% CI) 1237 1220 100.0% -0.05(-0.09,-0.01] ¢
Heterogeneity: Chi*= 10.56, df= 15 (P = 0.78); F= 0% T

Rl 05 05
Test for overall effect: Z= 2.40 (P = 0.02) Favours [experimental] Favours [control]

E7 WAEESE TGKTEH Meta Rk E
2.3.2 BN kAR

153 RCT! ~ 4 T2 0= 8 7 RO R RN R AR
B AW BIICGE 2 e Bt (P=0.90, 1°=0) , & ] [#]
ERONFERIE RN . Meta 20 Hr4s s , 4
AN R RN R A #6257 o 41t 3 L [OR=1.08,
95%C1(0.85,1.37),P=0.55], 25 - WLIKI 8.,
2.3.3  HAMhZsFEHEhn

HABFEPRFE S W SE [ 19 25 S5 3 e gt = ok 1
%Fﬁlilzmﬁm;@ﬂ/ﬂfwﬁzrjio Meta 73 Hr 45 2R B
W4 R LA R & AR R [OR=1.91, 95% CI (0.90,
4.08) , P=0.09]. & Wi S i & 4 #E[OR=1.15,95% CI
(0.75,1.76), P=0.53] ,CK Jt = & £ % [OR=0.98,95%CI
(0.46,2.10),P=0.96] ALT J}& & E#[OR=1.02,95%CI
(0.55,1.92), P=094] = 5 TG 1225 L, 458
3,
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generic atorvastatin  brand atorvastatin 0dds Ratio 0dds Ratio
Study or Subgroup Events Total _Events Total Weight M-H,Fixed, 95% CI M-H, Fixed. 95% CI

8o, M 2011 34 6 2% 72 04%  188[095,372) =
Kim, SH 2010 “ 119 8 16 239%  083(049,1.40) -

Kim, §H 2013 10 149 1 150 BO0%  091[037,221) =
Lee,J.H 2017 i 183 2 183 213%  082[0.47,143) ==

Fi 2012 3 167 2 153 16%  1.38[0.23,839) p |
HEE 2020 3 180 2 180 15%  1.51[0.25,914)

Hbng 2008 2 30 3 28 23% 050(0.09,386) =
3 2003 4 3 3 38 21%  137[020,650] —_—
3tk 2011 2 5 0 51 D4% 464[022,9895] —

F4IP 2007 11 9 7 47 43%  1.70[060,484] o —
#2018 8 89 9 80 B4%  089[033,242) —

R 2021 8 7 9 B OB3%  088[032,241) —

B 2007 1 5 0 55 04% 341[012,7809] ——

ik 2008 5 4 4 42 28%  125031,502) —_—
W5 2016 18 200 13 200 93%  1.25[0.59,267) =
Total (95% CI) 1498 1480 100.0%  108[0.85,137] ]

Total events 178 169
Heterogeneity. Chi*=7.79, df=14 (P= 090), F=0%
Test for overall effect Z= 0.60 (P=0.55)

001 04 10 100
Favours [experimental] Favouts [contro]

B8 MAREETRRMAERE Meta 31T R E

®3 HbEF/IEIRE Meta ST RICE

AR/ UERS
Gt PABRTE R fil  JeEnr

b onoswcy P B4

P (/%)
NEST G S 7276 009 191(090,408) 081(0) R
BRI R R 1020040 1041 053 115(075,176)  0.86(0)  FERUE
CKTtmRAER 4 0 48 09 098(046,2.10) 058(0)  BlEA
ALTIHE RIS s 500562 094 1.02(055,1.92)  096(0) R

2.3.4 ﬂzﬂﬁiﬁ—jﬁf%%%ﬂkifﬁE‘J(ﬁ%ﬂ%/ﬁﬁﬁ
IR 2% FL Rt 24
i B ) 25 2 7 T R IR A T R4 0 HT . Meta
MTEE SN U FE AR A 1 T 245 (TRTFR © 8 bR
5257 ) AR TC I FEEEMD = —0.14,95%CI(—0.21,
—0.08),P<<0.001].F&#ff% TG AL [MD=—0.05,95%CI
(—0.10,—0.01) ,P=0.02VNT 512 , 22 B3 H Si i
B X, % LDL-C fTHDL-C /i 22 53 482 X
ﬁﬁi—%ﬁzf‘ﬂﬁ@fﬁ%ﬂ‘éﬁ(rmﬂ“,ﬁ\mr%{ﬁﬁﬂéﬁ”)'ﬁ)ﬁ
Eﬁﬂﬁﬁ 2SI TG A R 4,
F4 EWERIAREMT REF AT EFZEH Meta
NER

R R BARO Gt R
MD(95%CI) P % P
IDL-CKE R 130 —0,07(=0.16,003) 017 70 <0001
b % 4R —0.02(—0.10,0.06) 060 0 093
HDL-CKF  JEREMEL 1202 —0.01(=0.02,001) 037 44 005
% gp 0.01(=003,0.04) 070 0 065
TOKE IR 147 —014(=021,-008) <0001 31 013
% e —0.04(—0.14,0.05) 038 0 0%
TGKFE sl 13 —0.05(—0.10,—0.01) 002 0 078
b % gp —0.02(—0.13,0.08) 0.66 § 034

2.35 Wﬂﬁ%ﬁ—%%ﬁﬁﬂ%ﬂ@%ﬂﬁﬁzﬁ

o B FE RO T 25 AR S E A T2 5007, Meta 20 AT 45
%ﬁm G IR RE B, AR 24 20 mg/d ZH AR TC
i FE B [MD=— 0.18, 95% CI ( — 0.26, — 0.10) , P<
0.001]. F&A% TG 1 F4£ JE [MD=—0.06, 95% CI( —0.11,
—0.01),P=0.01/NFIEMI2Y , £ B IH G2 X ;10
mg/d P& FEPR 22 55 TG4 E X540 mg/d 41 HA 1
RS, JToikiEAT Meta 04T s AR T8 AR 10 25 38 o4 1t
SR EERI S,

HEZ G 2022 4F55 33 455 3 1)



®5 BEWHBHZGFIESA) B Meta THTER

; " . ERip U Stk
RRER MR AMEN MD(95%CI) P % P
IDLCAF  10mgd %™ —(11(~025,003) 011 59 001
Wmgd 3 001(=0.11,0.12) 090 79 0009
Omgd =003(=045,039) 089

HDL-CKF  10mgd g —0.04(=007,000) 0.06 29020
Wmg/d 3 0.00(=002,0.02) 081 a0
Omgd 1 =010(=021,001) 0.07

TCKF 0mg/d 1075755275 —(10(=0.20,0.00) 0.06 19027
Wmgd 3 —0.18(—026,-0.10) <0001 54 01l
Omgd 1 0.17(=027,061) 045

TGKF 0mg/d 95 —002(=0.12,0.09) 075 0 08
Wmg/d 30 =0.06(=0.11,-001) 0.1 36 021
Omgd 1 —0.06(—047,035) 077

2.3.6 ML M T——5E M T 24 1 B U5 I 1] 4325

Fiz HE 5 A 1 245 1) B D7 6 1) 157 73720 5347, Meeta 43
Braf R woR, 5IEBFZG AR L, 5@ 2578 12 A [MD=
—0.11,95%CI(—0.21,—0.01) ,P=0.03] .24 J& F&AIk TC
FIFREEE[MD=—0.23,95%CI(—0.33,—0.12),P<<0.001],
1E 24 JAIREAR TG B FEE [MD=—0.08, 95% CI( —0.15,
—0.01),P=0.03/NT 2l , 26 R IA Geitar 2 3 Bl
Vi 4 JEAWEIE A 13, JCIE A T Meta s %ﬁ-/ﬁifﬁﬁ,‘@iﬁﬁﬁ
(]2 A AR AR 22 S JCGe T3 L S AR L3R 6,

x6 EMHIZE(BEIRE S 28 ) B Meta 53 HT 45 R

i dont Ay — D00 R
IDL-C 4 1 —0.10(—051,031) 0.63
8l [ —0.14(—0.35,0.08) 021 0003
12/ frion 0.00(=0.11,0.12) 095 65 0.04
24H - —0.03(—0.13,0.07) 0.55 0 1
HDL-C 4/ 1@ 0.00(=0.07,0.07) |
8l [ —0.04(—0.08,0.01) 0.1 0 065
12/ frion 0.02(—0.01,0.05) 0.15 0 084
1M [ —0.01(—0.03,0.01) 039
TC 4J 1™ 0.00(—045,045) |
8l [ —0.08(—0.21,0.05) 022 5 007
12/ grion) —0.11(=021,-0.01) 0.03 0 07
24H g —023(-033,—0.12)  <0.001 B’ 02
TG 44 1 —020( 0.64,0.24) 037
8l [ 01(—0.14,0.17) 0.86 0 08
12/ grion —005( 0.11,002) 0.15 0 032
24 2 —0.08(—0.15,—0.01) 0.03 5018

2.4 RCTHIBURMES T
LDL-C 7K (45 78 [BIA7AE S i, SR HGE — Sl Bk

SCHRI 7 20, BT e 4 2R 45 R R BB £ 40 T
FERIMTR ST RN R AT AR LR T

R7 LDL-CHIERIMES T
SRR PABE P MD(95%CI) SERIEP(E/%)
LDL-CORAIRBIA 24]) 17 016 —0.05(—0.12,002)  0.0007(60)
LDL-CUMRRBZE[4)) 16 075 —001(=005,004)  027(16)

2.5 RCTHMERRBEIEN

LDL-C 7K A RN kA 23855 A R Fn
SR S bR, R TR S, S5 SR L9
F10. Hr & 9. & 10 AT, X F LDL-C AKF- il <1 1A

HHEEZG 2022455 33 B4 3

FLLTPAECIESE (K 9 Hh i B T - B0 ) ) T REAFAE
KA P IX I TR, ToH R 04 K i 1 5 %)
SN RS R A AR A UG - 1A A0 R A P 5T B

INFAE R 2 ity ) T RSN
0.1 o éz
o /q
;02 & o
2
2 0a
0.4
05
—2 -1 0 1 2
MD
B9 LDL-C/KFREIR}E
0
/'//@ 0‘
05 8o
E’D 1
15 5
2
0.002 0.1 1 10 500
OR
10 BARRMNAEEZERE

2.6 RCSHIEMHIE

3 RCS W45 it pn s ok 4, BTy X 7E
Y1 AT B2, OR e PRI E T 43T

Manasirisuk S5 AIF5E b B AUESE AT
B BTG AR AT T IR A2 22 3 A H B4 k5 1 24 6 4
H B 488 i /&, FEFE 5 14 6 4~ H X IfiL Big 7K S 28 4
PEIEATPEAS o 255 & B MR R AR 24 B A L CECE R 35
#, B o) mmol/L) , TC (FH 4.52 f%¥ % 4.30) \HDL-C (FH
1.34 f% % 1.28) \LDL-C (1 2.85 [% % 2.61) /K -2 [EAIK
H 2R BA G 3, Ul i 25 P AIK LDL-C fY R
KF M2 (B TR HDL-C (R EE /N T IS 2 5 teAh , 15
ZH AR TG FIFEEE L) K ALT . CK |, K & & R 55 2 i i T
o R R 22 TG S XA (<60 %7 il =60
%) VMR A TG I R & (10~20 mg/d Fil 40~80
mg/d) FAYTTIE W IEEAT I 2040 Br , 45 5 oR 45 R b
Tt i B EA A A Bt AR ]

Loch 2GR FE B AN T IR BT AR Al 7T J5E0F
2GS N 5 T 2 1) 266 151 8, X G BT AU 4R 3
A A B Ag K, 45 288 TC . TG .LDL-C /K -1y 25 5+
Tege it X, #4 f5 HDL-C /K F- (3911 1.26 mmol/L)
IR T4 5 (P48 1.29 mmol/L) , 22 54 Giit2+ i X, H
HAA R AR AR R BE 55016 R Y7 RTG 5 5 BBk, A P 25 46 1L
A I Ve W Ry O e st £ R3S I 6
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T 15 ] 25 AR S 24 A RURAS 2 BRI

Jackevicius ZEPHF 98 T [N ACS A BE L AE 18 1F 65~
105 % H. B J 050 FH BT 46 Fe Al 7T Dt A 245 38 40 1 245 7
15 726 ) B o M5 A PRV ) T 40 Rk AV HE 1Y
ey, XoF B i A7 il 24 0 S 24 0 JR S e 1 AR INBET/
ACS & RALGER 45 505 25 4L R 25 4L %48 i 24
4 17.7%[HR=1.00,95%C1(0.93,1.08) , P=0.94], 2% 5
TG S AR (65~ <TH H FI=T5% ) W] &
EA MRS (A2 (<40 mg F1=40 mg) FIA P2
W AN [R)2ET 520 50 Ar , 45 S04 1] 1) 22 S R e e i 2
BN L BES IR, IR BTFC AR AT T 45 il 25 5 it 245
AR By PR A A O I A8 R ™ FE R 7 T 22 538
TGt #
3 it

ASCHEG A 24 T 5% S PEAS BFE At 7T 05 1 245 Fn
JRIE2G A RO E RN 4. 21 35 RCT BFSE A Meta 73 At
S BIR TR A A BRI S 45 2 A R R
LDL-C T} & HDL-C [ #8255 T 22 % oG24 X,
M AERFEAR AR TC TG WYL RE Jr T , P il 25/ F IR A2
22T G X Ly T () 25 5 DR 2 2
SGE Lo AR Z s R8s, 5 5
2 AL, T AR 25 FE FRAIR R S TC L TG MR Jr T 2=
S G R S, B K B E LDL-C 2 B LT
HDL-C P25 7 11 25 57 T gt i 78 S Hfth T~ R A5l 2545
TR bR 22 S G258 o w25 5 I A 2559
AT R, 20 mg/d 41K TC TG AR EE /N T 5
2, HA T bR B ) e 41 25 S5 B G T4 8 35 BV IR
B 5720 43 A7 s, 5 25 76 12 )8 L 24 JE B RIS TC i 72
J&E VL JAE 24 JRI BT REAR TG B FE BE/INF IR, R b
(A BT I ] 05 25 S G4 . WA G245 0
P () LDL-C $8 b5 A 7 URME 2B, 45 9% 20 LA 1F
GRS PR B R IE, BT RE N T AE Y R
AR R ) SR . 330 RCS Y E PR R B, D5 I 24
MG AE L, X ACS &4 A RO I A SR ul ™ Y
IR T 22 52 TCGE 277 5L, ok v T 242 40 R 475 )
2 10 AT R, (T 24 R AR DL 24, L4 1 25 T o
HDL-C [FE /N T 52

55 2016 4F £ ¢ 758 45 e e 10 BT FC AR At 7T 475 1l 245
T2 PR e A Ve Meta 23 BT AR LG, AS SCA 1B IS AT A
[f], FeA X F TC TG #8645 , i il 25 5 5 2 22 A Giit
2T TREMARSCHI AT 5T RCT! 1 Hod 73 fr
TCHEFRAGIFFEIGE N T 4550, 4347 TG F8 bR R 5238 i T
4T, FIAR ARSI 25 A T T R L BT B T )
MELL AT, 45 S B 5 bR 11 25 X% TC L TG (5% 10 5 3
TIRZIHE L 25 578 G T2 0 S0, I R AL T 5 B
UEUESE . ZHRUS AT 45 R R, TC . TG 5.0 A ¢
PR AP T R B YIC R, A A IR R 52 bR
TAEH X T 75 B F BT LA AT 05 i 25 20 mg/d
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(B, N2 FEH TC TG W RZ . BLAh, A S 1

RCS, filiih ot 1 B AU RN T 2y 5

Pl 245540 i I B0 BRAITSE, 9/ T RCT AN o
AT RBRPETET - (1) WA RCT ABEZK B

vh i R I, T RE 2 bR T S b R S AREAIE 2 ) A

FEAEH 5 (2) AR PR B FEL AL T 00 i | Bl I

], AT RE 2SR S5 SR A TR T 5 (3) 82 RCT B 5 1A R

B T BCRERAE , DRI s R RCT 45705 (4) N

WFFE R 7 ] 24 3 8 A 55 AR 2l A8 ™ (1 B 8 A A

T8 3Z A SRR TE 2018 4F 38 3 — PR PEH (LU fa

CTEPET)ELARSCAN A FE IR R G R T

REME T T 324 i , RAEXT S AT S EA 7720 53 #r 5 (5)

RCS (5t it i A (R B A D AT T R GE LRk

25 B TIAR BT ST AT S UL | I R b T At

TT 050 24 TR ARSI 24, 1 U3 FH 05 ) 24 Fob 7 5 Lo

HDL-C.TC.TG WM . A5 T 2 2 i

FIRFEA BT FERE— LBk, SR [ 52 i AR vhli

SR WIS P A it ol 5 JELRIE 24 %8 b ) BC S A, LAE
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