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Abstract; Objective To evaluate the bioequivalence and safety profile of ezetimibe and atorvastatin calcium tablets
(10 mg/10 mg) in healthy subjects. Methods This study utilized a single — center, randomized, open — label,
four — period replicate crossover design. A total of 36 participants were enrolled for both fasting and fed state
evaluations. Subjects, following a randomization plan, were administered orally either a single tablet of the test (T) or
reference (R) formulation on the designated dosing day of each period. An 8 — day washout interval separated treatment
periods. Quantification of plasma levels for free ezetimibe, total ezetimibe (sum of free ezetimibe and its glucuronide
conjugates) and atorvastatin were performed employing validated high — performance liquid chromatography — tandem
mass spectrometry ( LC — MS/MS). The pharmacokinetic parameters were analyzed using Phoenix WinNonlin 8. 2
software, and the bioequivalence evaluation was conducted. Results Fasting state was as following: pharmacokinetic

metrics C, . of ezetimibe for T and R formulations were (6.35 +3.22)and(7.04 £3.20)ng - mL™"'; AUC,_, were
(107. 10 £46. 61 )and(109. 67 +50.23)ng - h - mL~"; AUC,__, were (114. 88 £49.96)and(117. 14 +50.74)ng + h - mL™".
The 90% confidence intervals for the geometric mean ratio of C,, , AUC,_, and AUC,_, were 84.11% —-98.34% ,
94.60% - 106.44% and 93.52% - 105.82% , respectively, all in the range of 80.00% - 125.00% .
Pharmacokinetic metrics C,__ of total ezetimibe for T and R formulations were (67. 01 +35.70) and (71. 82 +30.91)
ng - mL™"; AUC,_, were(605.29 £255.51)and(615.90 £270.21)ng - h - mL.™"; AUC,_,, were(655. 81 +268. 02)
and (676. 04 £279. 18)ng + h - mL.™". The 90% confidence intervals for the geometric mean ratio of C,, , AUC,_, and
AUC, ., were 85.32% - 97.52%, 92.35% - 103.46% and 91.43% - 102.13%, all in the range of
80.00% —-125.00%. Pharmacokinetic metrics C,, of atorvastatin for T and R formulations were (4. 28 +2.50) and
(4.06 +2.40)ng - mL™"; AUC,_, were (24.24 +18.91) and (22.12 +10.80) ng - h - mL™"; AUC,_, were
(23.86 £12.05)and(23.44 +10.98)ng - h - mL™'. The individual coefficient of variation for C__ with the one —
was 1. 06, falling
within the acceptance range 0. 80 —1. 25. The 90% confidence intervals for the geometric mean ratios of AUC,_, and

AUC,_, were 97.11% - 109.14% and 97.24% - 104.00% , all in the range of 80.00% - 125.00% . The

pharmacokinetic parameters of active ingredients in the fed group were as follows: for ezetimibe, the C,  values of the

sided 95% upper confidence limit below the zero boundary value. The geometric mean ratio for C

max

test and reference preparations were (12.50 +8.43) and (12.10 £10.20) ng + mL™', respectively; the AUC, |
values were (115.66 +61.86) and (114.91 £61.10) ng - h - mL™", respectively; and the AUC,_, values were
(127.40 +66.49) and (128.37 £66.73) ng + h - mL™", respectively. The one — sided 95% upper confidence limit
for ezetimibe C,  was <0, with a GMR of 1. 09, within the range of 0. 80 — 1. 25. The 90% confidence intervals for
the geometric mean ratios of AUC,_, and AUC,_, were 93.63% —107.27% and 91.07% -108. 13% , respectively,
both within 80.00% - 125.00% . For total ezetimibe, the C, .
(102.02 £50.21) and (95.10 £48.31) ng - mL™", respectively; the AUC, _, values were (660.62 +342.67) and
(645.43 + 290.84) ng - h - mL™" respectively; the AUC,_ . values were (728.80 + 356.15) and
(711.88 £301.04) ng - h - mL™", respectively. The one —sided 95% upper confidence limit for total ezetimibe C,

values of the test and reference preparations were

was <0, with a GMR of 1. 08, within the range of 0. 80 —1.25. The 90% confidence intervals for the geometric mean
ratios of AUC,_, and AUC,_, were 95.12% - 106.95% and 95.27% - 107.60% , respectively, both within
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80.00% —-125.00%. For atorvastatin, the C,_, values of the test and reference preparations were (1.79 +0. 80) and
(1.83£0.87) ng + mL™", respectively; the AUC,_, values were (19.09 +6.85) and (18.24 +6.29) ng + h - mL™",

respectively; and the AUC,__ values were (21.25 +6.97) and (20.34 +6.84) ng - h - mL™",

respectively. The

90% confidence intervals for the geometric mean ratios of C, ., AUC,_, and AUC,__, were 91.25% - 106.96% ,
99.81% -108.09% and 100.22% - 108.73% , respectively, all falling within the range of 80.00% - 125.00% .

Conclusion The test formulation of ezetimibe and atorvastatin calcium tablets met bioequivalence criteria relative to

the reference product in healthy subjects under both fasting and fed (high —fat meal) conditions.

Key words: ezetimibe and atorvastatin calcium tablet; pharmacokinetic ; plasma concentration ; bioequivalence
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Table 1 Precision and recovery of total ezetimibe and atorvastatin in health Chiese subjects by liquid chromatography — tandem mass spectrometry

Intra — day Inter — day
Concentration
Drug (ng - mL~") Measured RSD Bias Measured RSD Bias Recovery
(ng - mL™!' x%5) (%) (%) (ng - mL™!' x%5) (%) (%)

Total ezetimibe 0. 10 0.10 £0.01 5.46 2.00 0.10 £0.01 10.29 4.00 -
0.30 0.30 +0.01 3.70 -1.00 0.30 +0.01 4.49 -1.33 94.52
1.50 1.49 +0.03 2.07 -0.67 1.54 £0.06 3.90 2.67 92.29
8.00 7.56 0. 19 2.50 -5.50 7.52 +0.25 3.28 -6.00 92.35
15. 00 14. 60 +0. 37 2.56 -2.67 14.50 +0. 38 2.63 -3.33 96. 43

Atorvastatin 0.05 0. 05 +0. 01 3.87 -5.40 0. 05 +0. 01 9.14 2.20 -
0.15 0. 14 +0.01 4.26 -4.67 0.15 +0.01 3.84 -2.67 108. 48
1.50 1.51 £0.04 2.42 0.67 1.51 £0.03 2.01 0. 67 107.97
15. 00 14.30 £0. 45 3.15 -4.67 14.00 0. 39 2.76 -6.67 107. 26
30. 00 29.10 +0.35 1.22 -3.00 28.40 +0. 61 2. 14 -5.33 108. 18

RSD : Relative standard cleviation.
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Mean plasma concentration — time profiles of ezetimibe (A), total ezetimibe ( B) and atorvastatin ( C) following fasting oral

administration of test product (T) in 35 subjects and reference product (R) in 36 subjects
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administration of T and R product in 34 subjects each

Mean plasma concentration — time profiles of ezetimibe( A) , total ezetimibe(B) and atorvastatin( C) following postprandial oral
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ZARE TR T AR 5, M R IT 22 4 AR 22 4
BB AT I R ZE R B 124 S5 W3k 2 ~ 4,
3 EMEREEN

S Z R E O T/R JEKITE AW C,..
AUC,_, . AUC,_, i Sy 3 < 0.294, ¥ F ABE 5 1.
T 5 R C,,. . AUC,_, . AUC,_,, JL[H4{H L F1 90% &
fZF X 18 4 B H 90.95% (84.11% ~ 98.34%) .
100. 34% (%4 60% ~ 106.44% ) 9. 48% (93.52% ~ 105.82% ),
HI7E 80.00% ~ 125.00% ., MAKITE MW C,,. .
AUC,_, . AUC,_, [ Sy ¥ < 0.294, ¥l ABE 57,
T 5 RE C,,. AUC,_, AUC, _, JLAT ¥ {f L A1 90%
B XA 4y R 91.22% (85.32% ~ 97.52%) .

97.75% (92.35% ~ 103.46% ) .96.63% (91.43% ~ 102.13% ),
HJTE80.00% ~ 125.00% M. Bl 4E &M iT C,..
Syr >0.294; AUC,_,. AUC,_, i Syp < 0.294, [ it
C.. 1 BE ¥4 Fl RSABE J5 3%, AUC,_, . AUC,_, i
ABE Jiki. C,. 30 95% {5 Bk - 0.07,GMR
M Al {E S 1,06, 5 76 0.80 ~ 1.25 P, W &
RSABEZER{UE SR ; AUC, _, \AUC, _,, JLfAT#41H L AT 90%
B XA 4y B R 102.95% (97.11% ~ 109.14% ) |
100.56% (97.24% ~ 104.00% ) , #J7£80. 00% ~
125.00% P .

Bk ZE O /R JGHRITEA C, B9 Syr
>0.294; AUC,_,. AUC,_, ) Syx < 0.294, [A It

®2 ZWAHEDMRT ARG PRI 2 AT E22580 112228 (v £5)

Table 2 Primary pharmacokinetic parameters of ezetimibe in plasma following oral administration of T and R products(x +s)

Fasting Fed

Parameter

Test(n =35) Reference(n =36) Test(n =34) Reference(n =34)
b~ (h) 2.00(0.50,15.00) 1.50(0.25,15.00) 1.25(0.50,11.00) 1.50(0.50,9.00)
Cu(ng* mL™") 6.35+3.22 7.04 £3.20 12.50 £8.43 12.10 £10. 20
AUC,_,(ng - h-mL™") 107. 10 £46. 61 109. 67 £50. 23 115.66 £61. 86 114.91 +61. 10
AUCy_, (ng-h-mL™") 114. 88 £49. 96 117. 14 £50. 74 127. 40 +66. 49 128. 37 £66. 73
tyy (h) 18.05 £9. 02 18.21 +8.53 22.68 £14.96 24.99 £33.01

¥ il 15 expressed as the median ( minimum, maximum).

max

®3 ZAHE DT MR G ST A0 AN A28 (v £5)

Table 3 Primary pharmacokinetic parameters of total ezetimibe in plasma following oral administration of T and R products(x +s)

Fasting Fed
Parameter
Test(n =35) Reference(n =36) Test(n =34) Reference(n =34)
b (h) 1.13(0.50,3.00) 1.25(0.25,5.00) 1.25(0.50,4.00) 1.50(0.50,4.00)
Cou(ng* mL™") 67.01 £35.70 71.82 £30.91 102. 02 £50. 21 95.10 £48. 31

AUCy_,(ng-h-mL™")
AUCy_,, (ng+h - mL™")
t1, (h)

605.29 +255.51
655. 81 +268. 02
17.31 +8.05

615.90 +270. 21
676.04 +279. 18
18.01 +£10. 19

660. 62 +342. 67
728. 80 £356. 15
21.06 =8.20

645.43 £290. 84
711. 88 +301. 04
20. 87 £8.25

¥ it 15 expressed as the median ( minimum, maximum).

+ “max

&4 ZE DR T ARG PR AATT R EZ4 N 12228 (v £ 5)

Table 4 Primary pharmacokinetic parameters of atorvastatin in plasma following oral administration of T and R products(x £s)

Fasting Fed

Parameter

Test(n =35) Reference(n =36) Test(n =34) Reference(n =34)
6, (h) 0.63(0.25,72.00) 0.75(0.25,3.00) 2.00(0.75,9.00) 2.50(0.50,8.00)
C"W(ng~mL'l) 4.28 +2.50 4.06 £2.40 1.79 +0. 80 1.83 +0. 87
AUCO,t(ng-h-mL’I) 24.24 £18.91 22.12 £10. 80 19.09 +6. 85 18.24 +6.29
AUC,_,, (ng - h-mL™") 23.86 £12.05 23.44 £10.98 21.25 +£6.97 20.34 +6. 84
ty, (h) 11.46 £3.33 11.29 £3.59 16.79 £7.91 15.73 £9. 44

* il 18 expressed as the median (minimum, maximum).



Chin J Clin Pharmacol

713

Vol. 42 No. 5 March 2026 ( Serial No. 451)

C.. 19 BE 41 J RSABE J5 9%, AUC,_, . AUC,_, H]
ABE J5i, C, B 95% &5 RN - 0. 10, GMR
IS AETTHE N 1. 09,9575 0. 80 ~ 1. 25 N, 3 /& RSABE
SERCER AUC,, _, AUC, _, JUTS4{E L 90% A5 IX.
[a] 53 3 & 100.22% (93.63% ~ 107.27% ) .99.23%
(91.07% ~108.13% ) , ¥17£ 80.00% ~ 125.00% N,
BT Z AT C B Syy > 0.2945 AUC,_,  AUC, _, 1Y
Syr < 0.294, W It €, 19 BE 174 I RSABE J5 %,
AUC,_, \AUC,_, i1 ABE J5ik. C, B9 95% EAF
EFR Ry - 0.04, GMR 1 & Al i {6 R 1.08, 9% 7£
0.80 ~1.25 Py, i /& RSABE % % % 3k, AUC,_,.
AUC, _,, JUrf Y448 Fe A0 90% &1 X 18] 4351 4 100. 87 %
(95.12% ~106.95% ) ,101.25% (95.27% ~ 107.60% ) ,
BITE 80.00% ~ 125.00% Z [a], BTHEfRAMIT C,,. .
AUC, . AUC, , % Syx ¥ <0.294, 4 It BE ¥4 H
ABE Jjik. €, AUC,_, AUC,_ JLITH{E L F1 90%
BHE X 64 5 98.79% (91.25% ~ 106.96% ) .
103.87% (. 99.81% ~ 108.09% ). 104.39%
(100.22% ~108.73% ), ¥ 1£ 80.00% ~ 125.00%
Z I8,
4 ZEMEEH

ZWARZS T NAL I3 BT AR (safety — analysis —
set,SS) 1Y 36 i 5Z i, 1Rzl (T) 5,
35 il Z i FH e 75 B R R S (adverse event,
AE) , Bt T BIR(KAEF R 14.29% ) , BAR 4
R R & L 5% F5 filf (alanine aminotransferase, ALT )
ThE K IT4& &R & 55 72 it ( aspartate aminotrans-
ferase , AST) Fhf5i . ML Hs i s Bk AR & FIFT UL, 36 151]
ZREAMRS W R G KA 2 Bl R F A1
(5.56% ) , 1RSI 2P, 1 it
W E R 6 Bl REEF(14.71% ) 6 12 5 ]
ZAA o BN R A A i Tl =
i LNR T BRI B R RS B R S AR
6 41 7 BIRA R AT (17.65% ) o ToZIAFHNARF
PR A, I A R85 0 5 B/ E Ak,
T EAR G,

oo

F T, JGSCHIRAI 38 1R 3 22 A 9 AR A8 S 2
AR AS it i 09 24~ a0 m R, AR 3 22 A 0 5 e JE A
22, HENIE BCS 732800 2 2884 28, fER AT i A2 5+
FIRTRE. 30, 275 [ 5K 2 i W A By 24 it o o
DEMEICTH O, IR A 2R HE L Bt A5

R H U R L 58 e R A ki, B E B
a=0.05,8=0.1,intra - CV% =30% , iRl 7| F1 =
Fb 30 4 FL (B 0. 90/1. 10, F§ PASS 11.0. 7 % f43t
SLREACTE N 31 3], 25 BV, )B4 A AR AT 2 A
B[ FE AR At T 45 B0 a6 53 T 5, A R 9]
RS 8 SR R 45 36 il

R A A 2 1 2 S s R e Y
WAHSCTE T I, R I A8 An LA 5 A 143, 43 ol A Bl
FEAATT AR 22 A0 L SR 22 A AR L BTG AR A 7T
FG 32 L BT AR AT, SR PR FE A5 Al 3 K
53, AR AN F Y 3 Fh R ZE A FE hr . o Bl 4E
FATT e PR e AR AT 22 A IR A A B 2 %
ARG, AR YR LB ) 6 1) B T B AT T 43491 32 1K
R T I IR VAR () , AR A5 - 1% 1 245 e i sk i) pty
Lo M 2 A 2wl F A S H A e, N
(18.05 £9.02) FI(18.21 +8.53) h, MikITE izt
il 38 2 LWl R B e, A (1731 + 8.05)
(18.01 £10. 19) h, FaTHE At VT 52 12 i 5 F01 2 L 59
B £, J(11.46 £3.33) FI(11.29 +3.59) h, R Il &
96 h i/t 3 ~5 A, HUEIIIRE 8 d, L KT
T A EOR

GBI 0 B IR IT A (s S Bk
B C TERERAET B35 TR Qi ik
AT T 4H:6.35 vs. 12.50 ng - mL™" ;R 2H.7. 04 vs.
12.10 ng » mL™") | 1 I FEAR AL TT (4 C.,, 764 5 ) 2
ZRER(T 44:4.28 vs. 1.79 ng - mL™" ;R 4H .:4. 06 uvs.
1.83 ng - mL™"), 7E ¢, T KITEA FEESL E
WREE ) %8 I W AT FR AT AR AH BT R AMTT Y 1,
BIEWIR AR HLHI DI 43 B s, KT 22 A1 W i
o v RS KR I B e LV fidp N A ) AR R sk
W, B C,,, T 5 R BRI B A A 2 W 1 R A AR
AR R BRI 2 1 ZR B s B . B e Heth VT Wk
W, SRR IR B HE D% W HE S HE AR 4304, AT RE
AR s 2 72 B i I A 280, AT e AR I A
MR GREEE (RN C,, PR 1, JE5) . iRk
5B SCRRARE 125103 h s R — 3R
BT E A0 C,.. 5 AUC 12 7 T 0 B 3 & A
(2910 %) , X — G Sl 7RI 2 A FE R N 1) 32 42
P AR Ry 1 A W R A (A BTG T P P4 2 A0 T T2
aia) , Hzsi G REHR 2 e i E AT
ARG GEERE T, B UESE T B R r &
A1 55 BT 22 A1 00 R W A A8, Sk T R0 A O
WA RSO0 b SRR PSR T AT i 254X 8

=S T



714

v [ IS

A2 M5 2026 4F3 3 (SR 451 1)

(10 mg/10 mg) 37

AW T B n e KT 22 A BT ST ARl T A A
SZ AR 7RI 22 A B $T AL T T4

(10 mg/10 mg) 2 B il 59 16 25 M S A8 S IR AN A2 )
SR

S 3k :

[1]

[2]

[3]

[4]

[6]

BOREEN J, CHAPMAN M J,KRAUSS R M, et al. Low — density

lipoproteins ~ cause  atherosclerotic  cardiovascular  disease:

Pathophysiological, genetic, and therapeutic insights: A consensus
statement from the FEuropean Atherosclerosis Society Consensus
Panel[ J]. Eur Heart J,2020,41(24) ; 2313—2330.

GRUNDY S M,STONE N J,BAILEY A L,et al. 2018 AHA/ACC/
AACVPR/AAPA/ ABC/ACPM/ADA/ AGS/ APhA/ ASPC/NLA/PCNA
guideline on the management of blood cholesterol: A report of the
American College of Cardiology/American Heart Association Task
Force on clinical practice guidelines[ J/OL]. Circulation,2019,139
(25): el046—e1081. 2019 —06 — 18 [2025 - 06 —25]. https://
pubmed. ncbi. nlm. nih. gov/30586774/
STEVENS W, PENEVA D, LI J Z, et al. Estimating the future
burden of cardiovascular disease and the value of lipid and blood
pressure control therapies in China[ J/OL]. BMC Health Serv Res,
2016,16: 175. 2016 - 05 — 10 [2025 - 06 — 20 ]. https://
pubmed. ncbi. nlm. nih. gov/27165638/.

DAVIS H R J R,LOWE R S,NEFF D R. Effects of ezetimibe on
atherosclerosis in preclinical models[ J]. Atherosclerosis,2011,215
(2):266—278.

SUN F, LIU Y,LI T,et al. Pharmacokinetics and bioequivalence of
ezetimibe tablet versus ezetrol®; An open — label, randomized,
two — sequence crossover study in healthy Chinese subjects[J].
BMC Pharmacol Toxicol ,2023,24(1) . 7.

FILPPULA A M, HIRVENSALO P, PARVIAINEN H, et al.

metabolism  and

2021, 49

Comparative  hepatic  and  intestinal

pharmacodynamics of statins [ J ]. Drug Metab Dispos,

(7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

(8): 658—667.
LIUY M,PU H H,LIU G Y,

et al. Pharmacokinetics and
bioequivalence evaluation of two different atorvastatin calcium
10 - mg tablets; A single — dose, randomized - sequence,
open — label, two — period crossover study in healthy fasted Chinese
adult males[ J]. Clin Ther, 2010,32(7) : 1396—1407.
R, B, B 45 . MR 2 A A o [ i 2 i T Y
GBI E A ERAERT T[], I R 25 B R,
2022, 38(3): 243—248.
LR, S RO SR MR S YR IR P R R S %
P S AR J5 RS TR 158 4 T A2 38 BT AR W S5 AL
W[ 0] . o B G R 2 B 2% 5 3R 97 4, 2022, 27 (11):
1255—1260.
IRALAE, EE, IR, 45 . B S R e T R R R
B S M A S R UR S [ ] [ e PR 25 B 2
Z445,2023,39(4) . 1167—1171.
FDA. Draft guidance on atorvastatin calcium and ezetimibe
[EB/OL]. 2014 - 06 - 01 [2025 - 06 — 15] . htps://
www. fda. gov/media/86922/download.
SONG J,BAE S,YU K S,et al. Comparison of pharmacokinetics of
a fixed — dose combination of atorvastatin/ezetimibe 5 mg/10 mg
versus separate tablets in healthy subjects[ J]. Translational and
clinical pharmacology,2025,33(1) : 40—49.
AN H, SHIN D. Population pharmacokinetics and pharmacodynamics
with enterohepatic recirculation of co — medication of rosuvastatin
and ezetimibe[ J/OL]. Drug design development and therapy,2025 ,
19:4777—4787. 2025 - 06 — 04 [2025 - 07 —05]. https://
pubmed. ncbi. nlm. nih. gov/40491527/.
XISCH5  REH, A Se i, 45 . BTFE AR 7T 45 K H: 3 2R o 1
HR [ R AR B8 T HP A 25 A3l ) 2 R A W A RS [T ]
o I R 24 B 27,2019 ,35 (10) : 925—928.
A SRR SRR T, S R A P R
B AEDIE T ], P G R 25 B 5 7R, 2024 ,40 (16)
2378—382. (AX%miE . TH YWz BEHI 2025 -07 -15)

(NS

AR, R, 92T 2025 4 41 557 8 1] 1196 — 1200 54 1 [ B 2 i
RIMEIR ) , DU AN H o FERI H O - 28 0 I A8 o 4 [ B SR B 42 50

LA E S ARty Bl
—fHLI4L5 (2023SKLDRS0148 ) .



