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Establishment of an LC — MS/MS method for the determination of
atorvastatin and five metabolites in human plasma and

its application in pharmacokinetics "

SONG Yu - chen', GONG Xiao®, YI Huan', ZHANG Ying' ™, GUO Chun - 1i***

(1. Beijing Key Laboratory of Pharmacology of Chinese Materia Medica, Institute of Basic Medical Sciences of Xiyuan Hospital, China Academy of
Chinese Medical Sciences, Beijing 100091, China; 2. Department of Neurology, Xiyuan Hospital, China Academy of Chinese Medical Sciences,
Beijing 100091, China)

Abstract Objective:To establish a liquid chromatography — tandem mass spectrometry ( LC — MS/MS) method
for the simultaneous determination of atorvastatin, two activity — related hydroxy statin metabolites and three toxici-
ty — related statin lactones in human plasma, and its application to the study of pharmacokinetics in healthy sub-
jects and the analysis of concentrations in patients. Methods: After acidification, plasma samples were treated by
protein precipitation. The LC separation was performed on a Zorbarx SB — C (50 mm x2. 1 mm, 5 pm) column.

Methanol — acetonitrile (1:1) water — methanol — acetonitrile (9:0.5:0.5) containing 0. 05% formic acid were
used as the mobile phases for gradient elution, and the flow rate was 0. 35 mL - min~'. The electric spray ioniza-
tion source, positive ion mode and multi — reaction monitoring scanning were adopted for MS detection. The m/z
of each targeted analyte was 559.3 —440.2 for atorvastatin, 575.1-—440.3 for 2 — hydroxy atorvastatin acid
(2 —HAT) and 4 - hydroxy atorvastatin acid (4 — HAT), 540.9—448.2 for atorvastatin lactone ( ATL),
557.2—448.2 for 2 — hydroxy atorvastatin lactone (2 — HATL) and 4 - hydroxy atorvastatin lactone
(4 —HATL) , and 422. 2—290. O for the internal standard of pitavastatin. After a full method validation, the de-
veloped LC — MS/MS method was used to determine the plasma samples of healthy subjects and patients after tak-
ing atorvastatin calcium tablets, and the pharmacokinetic characteristics of atorvastatin and five metabolites were
analyzed. Results; The calibration curves of atorvastatin and its metabolites presented a good linear relationship in
the range of 0. 1 =25 nmol + L™'. The RSD of intra — and inter — day precision and the RE of accuracy were all
less than 15% , and the stability was well tolerated under different conditions. In healthy subjects after oral admin-
istration of 20 mg atorvastatin calcium tablets, the respective mean values of C . for atorvastatin, 2 — HAT,
4 —HAT, ATL, 2 — HATL and 4 — HATL were 11.48, 4.71, 0.28, 1.71, 2. 52 and 2. 31 nmol - L.™', AUC, .,
were 87.31, 58.79, 8.60, 28.75, 45.76, 31.49 nmol + h - L™", ¢,,, were 7.96, 7.93, 19.58, 8.76, 8.98
and 21.37 h. After 12 h of administration, the average blood concentrations of atorvastatin, 2 — HAT, 4 — HAT,
ATL, 2 — HATL and 4 — HATL in the patient were (4.16 +1.31) nmol - L™", (2.65 +1.33) nmol + L',
(1.15+1.16) nmol - L™", (2.96 £1.83) nmol - L™', (4.27 +2.00) nmol - L."" and (3.70 +1. 74) nmol -

L~'. Conclusion: The method for the simultaneous quantitative determination of atorvastatin and five metabolites
in human plasma established in this study is accurate, rapid, sensitive and stable, and can be used for clinical
pharmacokinetics research and plasma drug concentration monitoring. The clinical studies revealed that toxicity
related lactone metabolites have a high level of exposure in humans, which requires attention to the possible risk of
side effects.

Keywords : human plasma; atorvastatin; atorvastatin lactone; metabolites; LC — MS/MS; healthy subjects;

patients ; pharmacokinetics
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P FEA& AT (atorvastatin) /& 3 — ¥ 5L -3 - 3L
I el A (3 - hydroxy — 3 — methyl glutaryl coen-
zyme A reductase, HMG — CoA ) 1A JR B 7 , BEH 5L
Wep AP o I [ e 0 U 22 32 1 2 0 M T Pt A F- , s i AR
B ERIAG 25, BT O I R A BA

AR BTG AR A VT A o I A8 95 95 1 I IR T 95 R
BS7HRL)Z  AE AR R PR A 9T 0 e 7 rp e o 30
1O T R TT BATFE Ah 7T S B0 B 4 R SUILY iR AR
PIEIIILAAS BB BT 4T ARt 7T LA T 1k R B
45 2h, BB e g ARG CYP3A4 K
G, 7 A 2 ASE PG A8 72 ik Bl G e At VT R
(2 - hydroxy atorvastatin acid,2 — HAT) £ X} 32 L B
£ K fih 7T B8 (4 —hydroxy atorvastatin  acid,
4 —HAT) , LA K 3 ASHH L % TG 1% P oA T A5 4 BT 46
XA TT P TE ( atorvastatin lactone , ATL) | 4B 35 JL Ff 4%
1% 7T M B (2 - hydroxy atorvastatin lactone,
2 — HATL) F1X 55 5 ] 6 £ {1 7T N T (4 — hydroxy
atorvastatin lactone 4 — HATL) "' M RTA SCHk 4R E
IR FH BT A A VT S Bng LA A B 5 Bl 46 £ Ath
TT SRR W R P R R B DM 06 Rt 4
T figf BT B 6 £ A 77 78 A B AU ) 2% 8 7K OF 2y
ARAF X T D o BT 6 A2 A 7T 78 1 DR v 1) A 350 A
e RAEERE L,

HAT ¢ T A I 2% b B 46 £ 7T 7 4 4K 5
2 — HATAHI 4 - HAT By e Jr ik S 25 A 1 A 45 ik
CAHREMIE " R RKT 3 W e
Hh ] (R P i A o 25 R sl 2 s . DR
AWFFEEET LC - MS/MS #7173 Hr BT 46 f A
VTR 5 A 0 AERR PRt | 2 8ol oy 25, 1
FH T BTFE A A VT B 76 P R0 A S A 7 v [ {dt B
FVEZ L E 2B T2 E R B R 3 IR 2 05 1Y
2 BE 3 A, by i PR BE 22 4 A A%t 7 ) 46 At
TS %,
1 RE5RH
L1 255 50

Xof BE it BTG At VT 5 (diE5 LRAA9024 , A% 1
g, M9 [ Sigma /A H]) .2 - HAT(4it 5 7 - MHP - 82 -
2, MA% 100 mg, ) § TRC 24 7]) 4 -HAT(4t5 1 -
TKA -22 -2, J#% 100 mg, 1§ H TRC A w]) (N FRIE
&AL 7T 45 ( pitavastatin calcium, it 5- H29A7B20167,
KA 250 mg, g B I8 A YR A R A]) CATL (4
5 B3DDA, g B TCL A W]) , 4l 1 > 98% ; Fil4G 4k
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MV T4S i (L5 EP8450, MLtk o &5 - 20 mg, I F 1
B wl) o B3 - B T L CNE PR A A
Tl AR A el 25 iR Ok B R fid
FRBE) o

L2

T RICVR A 0 3 5T 6 A BT R 48 APL
4000QTRAP, it 5 Turbo M™ B F-J5i £, B T W 55 FI K
SEHE B FIR, UL S Analysis 1. 4.2 B 2 PR 58
(Applied Biosystem 23 H]) 5 = RCBAH (0 1% R 480 Agi-
lent 1200, Fit Bf14% G1322A BiSAHL, GI311A PUICELFE
% ,GI329A [ hitkEss GI316A FEiR4H, G1330B Ak
IR G1314B Kl %8 ( Agilent 23 #)) ; MIKRO 22R
B E R 7R B DL Hettich 2AF]) o
1.3 REX4

fat ez 1l & 254X 3 g 2= W0 55 O S R A [A)
AR A o B Bl R A 2 51 S At vfE [ e B
HEE HBZY2021 - KY - 094 - 01 ], 735 8 43l 13 i fidt
FRES M52 ik, AE IR (26.6 £ 5.36) %, 1K T &
(67.9+5.43) kg; Z A H AT Y HRAF = E R
210 h, B4 32 E DR BT HE A VT 45 20 mg,
FZETMZ )5 0.25.0.5.1.1.5.2.4.6.8.12 .24,
36 148 h [ i}k R4 4 1M, 764 000 r + min ',
4 CHMFF B0 10 ming 43 B I 32 FE 5, 1R 77
F —80 C K% .

R I RS 55 7 58 28 v [ o IR A2 [ 74 i I e
SRR 51 S UE [ R PEAL S : 2021XLA065 -2, i
TE 8 A4 B 48 b5 1 H L C R HIBTHE A A 7T 45 Fr 151 By
O L R L 1A H B ks B ka2 8 AR i
(65.96 £8.56) %, IO HT 1 K 20:00 [k FFEA
ITES A 20 mg, 5 2 K 8:00 il B 25 15 L, 76
4000 r - min~",4 CE&METEL 10 min, 4355 H i3
FEdh, IRAET - 80 CUKAH .

IFSE A% 3 ST R S B E WA S AS B E D,
JIT A 5238 ¥ AE 0 T 0y i 0 BRI A9 ) 22 0258 A
eI P v
2 FiES54R
2.1 a3k - Bk At
2.1.1 %% RH Zorbarx SB - C,4 (50 mm x
2.1 mm,5 pum) A3, DIK - HEE - )5 (9:0.5:
0.5, % 0.05% Hg) RimshtH A, HEE - g (101,
0.05% WR ) i shA B, B EEBERE (0 ~0. 3 min,
40%B;0.3 ~1.7 min, 100% B;1.7 ~ 1.8 min,40%



JPA, zwmswmz=

Chin J Pharm Anal 2024, 44(1) - 61 -

B) i 0.35 mL « min ™" JEREARL 4 P,
212 JREAME BT U RS B TR
(ES) 5 500 °C, B T BESHHLE (1S)5 000 V),

flf A3 (CAD) 25 2 Medium, £ 1 & 7R MR
I, 347 2R S 0 M I ( MRM) 52, 5 I 9 S
PREGHAMSHOLE 1,

x1 RERNSEH
Tab.1 Mass spectrometry detection parameters

(SRIEY] BB 57N Tl A g A
(‘analyte) ('quantitative ion pair) m/z ('seclustering potential ) /V (collison energy)/eV
A% 17T ( atorvastatin) 559. 3/440. 2 106 31
2 — HAT 575.1/440.3 91 33
4 — HAT 575.1/440.2 91 33
ATL 540. 9/448.2 91 25
2 - HATL 557.2/448.2 91 33
4 - HATL 557.2/448.2 91 33
VAR At 7T ( pitavastatin) 422.2/290.0 121 39

2.2 PSIBFVEE A TC
2.2.1 IREXEAMME S KA
2 - HAT 4 - HAT (ATL FIDCARABYT ( R ) B X RE 5
R, O RO R ORE Mk 2 R
100 pumol + L™ (i) Bt I it it 8 VAL PN o i 6 R
T3 5 BT HE AR AT .2 — HAT 4 — HAT ATL {5
— XS HE A A A 250 L, P AR E A A% B vk
JEHI R 250 nmol + L™ AYTRA X IR S 4, —20 C
VKARTRAF 5 o
2.2.2 bRl M SRR A SR IR AE T A
MR IBCTER 5 Xof R it i Y0, Tl S BE 0 1) O 1. 0
2.5.6.4 .16 .40 100 #1200 nmol - L~ ykrifth<k T
VR, P25 ISR A R 10 A%, 1R 2, O ) s ot vk
B 5 0.10, 0.25, 0.64, 1.6, 4, 10 Fi
20 nmol - L™ FRvfE it 26 i 3 RE o 59 B 1l 2
T, IR A5 Ok IR G il o TG ) B A ek R R
0.10.0.25.1.6 F1 10 nmol « L™ fy &R (LOQ) .
AU FRI R VAR R S IR
2.3 IfIERE AL R

RSB SEAE 5 50 WL, A 10% HI 1. 5 plL
5], P RIS AR ABTT 22 nmol « L™y Z & ¥
150 pL, miER~) 2 min J57E12000 ¢ - min~" 4 C4&
PFRELG S min, B EIEBOIMA NHERE SRR 34T o
2.4 gl At i

JH WinNonlin 6. 3 ( Certara) , 3% [ 4F 5 SR )y
RN 28 FRAG S E

R ] (T,,) ORI 2GR E (C,.) LK 25k
JE - I E N A (AUC, . ) BRI (1, ) FIE
FRFE(CL/F) . FHitfraitsrtr. A& RS
BTFC AR AT 174 10 245 ¥k B Lo (8 2 % B 4 ), SR R AR
BN ¢ R I T B R, Gt Al SPSS 17.0,
BEVEKFA P <0.05,

2.5 JiikSERAE

2.5.1 LR HS DARFESRIEIZS [ I,
B2, 37 IR J7 VR AL BRJS HEAT 4 M, ULIE 1 - A
CHIT 5 A IR K U89 25 11 IR T8 P 45 SR 24 i
R PRIA SCRE O R L AL 5 23 (A K
HMIRFHR L (1.6 nmol « L™ bk 42 I 3K R i ) 4k
PRG54, WLIE T = B g RS2 15 I AR I SR o 4 B
[FAE 7 AL B 5 43 A, ULIET 1 - Co Z55RR 25 [l
S TR E D R T AR BT HE ot 7T %2 - HAT (4 -
HAT FI ATL B0 , L2525 J5 25 W RE & RN IRE 5y
TERAIRIAL B g, 2 - HATL 5 4 — HATL Jox) B8 &,
TEAXI AL B 2 - HAT 1 4 — HAT [ 18565
P S , A LG P A T 0 DA 2 S Ui ]
TSI T 100 X e P S 2 B A A T
2.5.2 BAEERFE HUR DN BRE M LR MR
e 2. 37 WUy AN RS HERE AT, AT AR 5 A AR
Fi e TR AL L IR B AR PR S 20 IR PR T 1/
BFIBTHEARADLTT 2 - HAT 4 - HAT ATL [a] )5 5 F243
il

Y=0.139X+0.015 5 r=0.998 0
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30 1.9x10* 3.10 B S 000 312 ¢
’ FTE AT
20 1.5x10* 4000 (atorvastatin)
. 3 000
104 2000
0.5x10¢ “ 1000
. 0 . ey
0 0 7 7 2 4
30+ gx{gj_ 2.94 1 240 3
20 6x10°4 l 1000 2-HAT
10 4x10%4 500 /
T |
’ 0 T 0 T
201 15105 2.62 1240 3
15 0.8%105 1 000+ AHAT
101 0.6x10% o
) 0.4%10% 500+ :
RN 0.2410°] | L
g0 5 3 0 3 ] ° 3 i
,\,_E/ 304 4 880 3.19 480~ 3.19
= 4000 400+ AL
B 20 3000 300
104 2000 200- .
1 000 100 /
0 \ ‘ ‘ i ‘ . | ‘ 0 ‘ 0 1 LL L 4
2 4 2 4
20 2004
15 150 4-HATL 2-HATL
10 100 \ /
’ L R T N
30 3000 167 2500 1.62
20 2000 2 000 |‘ VLA AT
‘ 1 500 ‘ (pitavastatin)
1 000
|{WREIN g | ) o2 |
N SEAN , 0| 062 |
2 4 0 ey T
t/ min 2 4
A. 2 I3 (blank blood)  B. JARFE M (spiked sample)  C. il AL ( clinical sample)
B 1 M MTRERE R LC - MS/MS Ei%
Fig. 1 Representative LC — MS/MS chromatograms of atorvastatin and its metabolites
Y=0.114X +0.002 16 r=0.996 5 FIHHEIE] RSD < 15% , #i#G JE 7E —0. 29%~9. 50% . 4
Y=0.131X +0.003 94 r=0.999 0 SRFB I E T R P MR BEAT & A WIREAR S0 M

Y =0.26X +0.006 81 r=0.996 0 BR

SER R AR B 43 e BE ¥ 7E 0.1 ~ 20 nmol - 2.5.4 LSOV AEREUECE BORE 6 AR
T N E R, DS 10 BEAO WO ES IRAAS S, A3 R B2 37 R A B, A Ak
SERIR, A LL0. 1 nmol - L™ YWE NI 1E G2 AL A 50% LR 57, 10 155 B i
HRR, 2.5.16 B 100 nmol « L ™" fiykpvf il 42 T 1 3, B il At
2.5.3 ORSEFRERIERG B A BURES ML S 6 A% PR U E I R i R G AR AR
B3 A3 2. 37 TR O w4 I E 3 A RIE S H HE2 1T A A DG AR I e T R, DA I 3K
BT R, 23 00 S o 42 o R S R M R, A JRJTURE S 5 G BE BOAR A P R o 0 T AR L
RSD PRI E J7 ik O P AL ADRS 8 1 . RUSE (Aw/A) WP RE RO 5 DA I A ity v A5 0 8 O
WP SO 2 B, PRI SE 7 I R, A0 SRR TR ok O B ) L 0 S e TR
GERILFE 2, KA 4 AUk B RE S oty FECAZA) R SR BBl e A B BN 5 ] i
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R2 IMEARFNRSHIEE EFERE

Tab. 2 Precision and accuracy of the analytical method for targeted analytes

SRIlkY] SRR SR M55 JE ( precision ) RSD/ % HEE
(analyte) (QC samples)/(nmol - L™")  (detected)/(nmol » L") £ (intra — batch) Htt/a] (inter —batch)  (accuracy)/%
FAFE At T (atorvastatin) 0.102 0.10 +0.01 13.9 13.9 1.41
0.25 0.27 +0.02 5.8 3.8 4.08
L6 1.63 £0.08 4.9 3.7 1.98
10 10.90 =0. 68 4.4 13.7 9.48
2 —HAT 0.102 0.10 +0.01 14.8 14.8 -4.24
0.25 0.26 0. 03 12.1 3.9 3.34
L6 1.59 £0.08 5.1 4.4 -0.76
10 9.97 +0.32 3.3 3.1 -0.29
4 —HAT 0.102 0.11 £0.01 11.6 11.6 7.15
0.25 0.28 £0.01 5.0 5.5 9.20
1.6 1.65 £0.07 4.2 4.5 3.37
10 9.45 +0. 66 5.5 14.8 -5.55
ATL 0.102 0.11 £0.01 11.6 11.6 7.15
0.25 0.28 +0.01 5.0 5.5 9.20
1.6 1.65 0.07 4.2 4.5 3.37
10 9.45 +0.66 5.1 14.8 -5.53
SRR R 3, KA B Ay/ A BMEAE 85% ~ 88%~107% Ju [ N ,RSD <13% . Z5REHIHL AN

112% 5 N, RSD <13% 5 % I (9 AZACFRI(EAE ANERIRURD 3 e AR et i 0 25K

x3I BRI S E FURL R F0 E R

Tab.3 Matrix effects and recoveries of each analyte

Rl TR ML A1 (recovery ) T (matrix effect )

(analyte) (QC plasma sample)/ (nmol - L") Ay/Ay RSD/% A/Ay RSD/%
B3GRy T atorvastatin) 10 97.06 4.1 110.91 2.5
1.6 95.80 3.1 89.61 4.5
0.25 94.90 1.2 95.15 11.0
ATL 10 89.55 5.6 102.20 11.0
1.6 111.08 12.0 105.90 12.0
0.25 .64 5.9 89.89 5.0
2 ~HAT 10 101.36 8.1 94,55 7.6
1.6 93.16 6.3 90.95 3.0
0.25 86.45 6.1 101. 11 5.2
4 —HAT 10 105.71 11.0 105. 40 12.0
1.6 96.42 0.80 89. 66 6.6
0.25 89.93 3.3 102. 05 8.2

2.5.5 FUEMEEE BUERMR L SRR SRR 3 W #5172, 37T R PR S DI E , 2 H
MHEAERESS 6 i, 70l FRSE VR - DR P 2 BEATARUERR TR . 4 2R L35 4, 45 R gl
h PERESRARE TR AL BESE T 4 CHEREAS PICE 24 hs )k 0HTi RE 15 RSD M7 15% JHE A, R W1 BT fts
WIRSENE: —80 “CHCE 3 M s UREERENE: -80 Cle  {THMCSIITE LA HCE R AE M T RRENE R4
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x4 ANMFEREFUBDAEEZE THIRESE(n=6)
Tab. 4 Stability of each component to be tested in human plasma under different conditions
(33 KR E S il KRR E T HERESR 24 h
ﬁ?)”i” i (concentration)/  (short — term stability)  (freeze/thraw cycles) (long storage at 80 °C) (autosampler 24 h)
(anabye) (nmol - L™") RSD/ % RE/% RSD/ % RE/% RSD/ % RE/% RSD/ % RE/%

P ¥4 A 7T (atorvastatin) 0.102 10.5 -8.2 7.4 6.5 14.4 -12.7 12.8 6.2
0.25 10.5 -1.9 12.3 3.0 14.9 13.0 9.2 2.1
1.6 12.7 0.2 3.4 -7.0 7.2 4.5 11.3 0.2
10 3.5 -7.2 5.6 7.2 7.1 10.3 3.4 2.6
2 — HAT 0.102 7.0 2.3 9.3 6.7 14.8 1.2 9.0 -5.4
0.25 8.9 3.1 3.5 -5.0 10. 8 9.4 13.4 -1.2
1.6 8.0 9.5 2.7 -6.6 14.7 5.1 8.9 -2.4
10 3.2 8.0 8.9 9.8 4.2 14.0 8.3 3.9
4 — HAT 0.102 9.7 0.1 14.0 -0.3 14.4 -14.2 13.9 9.4
0.25 13.9 -0.3 8.6 -4.3 12.3 8.1 8.8 4.5
1.6 8.3 3.8 3.5 7.6 5.2 14. 8 2.8 1.6
10 3.2 -14.4 5.9 3.4 6.4 5.9 5.0 5.8
ATL 0.102 10.0 1.4 10.7 7.3 14. 8 1.2 5.4 5.6
0.25 12. 1 -0.9 -7.8 -5.0 10. 8 12. 1 11.2 -6.2
1.6 4.4 12.2 5.8 5.8 12.9 14.3 14.6 6.9
10 5.4 3.0 5.5 7.3 2.7 14.5 5.3 4.7

2.6 fRHEAZCEN 2205

SR EL L T 15 X BRI B 8 A 7T 575
JE AN [ TR]G 8 ML AR S AT 0 B o B T Bl At
TS AL A R 274 ATL 7[RI N oA R A 5
TR 56K X6 A Xt B R ) 2 - HATL 04 - HATL,
PR 2 - HAT 1 4 - HAT BbR i h £ 2047 7 AH
X f . PHRARATT B2 5 AR I 259k B — B[]
R ULIAT 2, A5 245 i 2503h J1 22 S REs R

18

16 —o— [ L%ty ] (atorvastatin)
=¥ 2-HAT

14 —a— 4-HAT

(plasma concentration)/(nmol.L")

[
X

1 25)

T
30
t/h

2 PUREMRATREREWZ - FE L (x 25,0 =8)

5. HUR BRI AY M R B AR T BB AR
M7 SRS R 2 - HAT 1 €, S AUC, _, e,
4 - HATL R Z; BRI 2 - HATL 19 €, &
AUC, . &, ATL 5 4 - HATL ik, 4 - HAT &
4 - HATLAE IR 0K 20 h 2247, A a0 14 U 2
FE7 ~9 ho HAR ATL (58K V- 29 0 BIFL AT 1Y

1/3 (HJ2 2 BBk o g A AU ) 1Y) 2 8 1t 2 FIZE 1
TRREERR A o
351
o —— ATL
§ 34 —e—2-HATL
5 ——4-HATL
T 2.5
g
§
g 1.5
&
a
::{ 11
K054
=
3 T
0 - T T T T T 1
10 20 30 40 50 60
t/h

Fig.2 Mean plasma drug concentration — time curves of atorvastatin and its metabolites
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Tab.S5 The main pharmacokinetic parameters
8 ( parameter ) R[4 At 7T ( atorvastatin ) 2 - HAT 4 — HAT ATL 2 - HATL 4 - HATL
Cp/ (nmol = L) 11.48 +4.73 4.71 £1.84 0.28 £0. 09 1.71 £0. 48 2.52 £0.49 2.31+0.83
T/ 1. 10 0. 60 3.05£3.32 16. 80 +6. 32 5.60 =1.26 5.75+1.67 2.07 +0. 89
AUCy o/ (nmol + h - L™1) 84.97 +23.38 57.63 £18. 80 8.41 £3. 16 27.86 £7. 84 44.05 +£9.76 25.26 £9.61
AUCy_, /(nmol - h - L™") 87.31 +24.26 58.79 +18. 94 8.60 £2.73 28.75£8.12  45.76=10.62  31.49 +15.20
t,,/h 7.96 £2.07 7.931 £2.50 19.58 +6. 63 8.76 £4.85 8.98 £1.40 21.37 £10. 31
CL/F(L+h~!' kg™ 0.25 +0. 10 - - - - -
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Fig. 3 Plasma drug concentrations of 20 mg atorvastatin calcium tablets and its metabolites in healthy subjects and patients at 12 h after single

administration of atorvastatin
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