2330 Fifi 2222 s K22 4% ,2022,44(22) http : //aammt. tmmu. edu. cn

DOI:10. 16016/j. 2097-0927. 202206052

S FIE AT SRS S NBHE IR N 25

£ A FAH RARA L AL ELE A O xeFE 401120 ER, ERERKFENIES = ER
FIRF 5450000 AR , ] B A N BE B 2240

(HWZE] HM HT 293 (docetaxel , DTX) 1 514 i g i 35 Hr 9 254X 51 ) 27 ( pharmacokinetics,
PK) FHAEFIAS SRR . Jih WR4E 2018 4 1 1 H 2 2020 4 12 H 31 HAEE KRR R 2= M@ 28 =&
BeFL H AR g Rl e RS i 4 A R BB FLH AVEE MR R A R T EE BE 6 M RHE 374 2R
(18 772 5y DTX IMIEAEA o SR VO €535 - 50 35 566 15 (LC-MS/MS) il & DTX 1 I 24 9 B 5 b AR 4k 1k
TR % # AY ( nonlinear mixed-effects model, NONMEM ) % {4 i 17 B¢ {4 25 X, 35 J7 2% ( population
pharmacokinetics, PPK) Z#i543# ; {8 F B 2532 F1 n] A0 AL T 46: 56 ( visual predictive check, VPC) #4745
I NTRIAIE . &5 A 1 DTX 7RSSR I 8 38 A b — S BR ) = 7 & PPKOBAY, DTX [ 1 25
WETLRITE 3. 53 ~2 491 ng/mL, 4%k 175. 5 ng/mL, [ H (albumin, ALB) 2 f Z 50 DTX 1EEk
# (clearance, CL) P8 5t , JLET ( creatinine, CREA ) J2 i 5200 Hh e % 5 80 % 2 1 = EBR A (0,)
MR, BIRMERA DTX (Y CL Ry 57.2 L/h, JHih % 1 5345 f(V,) S 118 Lo s 5% 1
B P G RR A (Q,) Firh e 5% 2 B E R (Q,) 405 14.1 L/h #1 8,63 L/h, g5 7E5E
AR 8 B ER R 22 O B el 7 = 5 % PPKOBEAY R 3 ALB J&52 0 CL 78 i) EZH 2, N
BESS R WIZB AR E (AT HE

[REIR]  ZPUMFE BHARZE 5 Z2 ol SR8

[FEESZES] RI181.35; R730.53; R979.11 [ XEftrEM] A

Population pharmacokinetics of docetaxel in patients with solid tumors
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Pharmacy, the Third Affiliated Hospital of Chongqing Medical University, Chongging, 401120; *Department of
Pharmacy, Henan Provincial People’s Hospital, Zhengzhou, Henan Province, 450000, China

[ Abstract | Objective To explore the characteristics and the cause of variance of pharmacokinetics
(PK) of docetaxel (DTX) in patients with solid tumors. Methods Between January 1 of 2018 and
December 31 of 2020, 374 patients at two research centers—oncology, breast and thyroid surgery, thoracic
surgery, the Third Affiliated Hospital of Chongqing Medical University, and oncology, breast and thyroid
surgery, obstetrics and gynecology, Henan Provincial People’ s Hospital—provided a total of 772 docetaxel
plasma samples. Liquid chromatography-mass spectrometry ( LC-MS/MS) was used to determine docetaxel
plasma concentrations. Nonlinear mixed-effects model ( NONMEM ) software was used to establish the
population phar macokinetics (PPK) model. Using bootstrap and visual predictive check ( VPC) for internal
validation of the model. Results The current study established a three-compartment PPK model with first-
order elimination of docetaxel in patients with solid tumors. DTX blood concentrations ranged from
3.53 ng/mL to 2 491 ng/mL, with a median of 175.5 ng/mlL. Albumin ( ALB) was identified as a covariate
significantly affecting the clearance ( CL) of docetaxel, and creatinine ( CREA) was a covariate significantly

affecting ();. The model-estimated CL,V,,(Q,, and Q, of docetaxel were 57.2 I/h, 11.8 L., 14.1 L/h, and
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8.63 1/h, respectively. Conclusion A three-compartment PPK model with multicenter data is established in

patients with solid tumors. ALB is the main factor affecting CL variation. The internal validation results show

that the model is stable and reliable.
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AL 8 TEBRL 1P Q; 1 1 ALB 8632. 101 -14. 166

B9 R 1 Py Q; B E CREA 8631.762 -14.505
o5 2 B AT I AT 1L (AOFV >6. 64)

R 10 TEBRL 3 Ry V, il AGE 8597.129 -1.928

HiAd 11 FEREHRY 3 Wil V, )i I CREA 8597. 168 -1.889

R 12 TERSTY 3 1Y Qy BN b ALB 8599. 007 -0.05

Fi#L 13 TERBRL 3 WPy Q; L b CREA 8585. 559 -13.498 0.01
55 3 BIMATAH AT 1 (AOFV >6. 64)

KA 14 FERR 13 Hhy V, Bk AGE 8582. 571 -2.988

Fi#L 15 TEREAL 13 iy vy B b CREA 8585. 361 -0.198
AT 13 BLAl #7015 SR (AOFV >10. 83)

R 16 FERH 13 th I ALB X CL (5% 8628. 936 43.377 0. 001

FiAL 17 FEAET 13 FR 51K CREA X Q4 YR 8599. 057 13. 498 0. 001

OFV: B # 2 #44;CL. A F;ALB: &9V, AR E | FNnoAhEi; CREA: WLEF;Q,. P REL AL T 2WEERNFRF
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IPRED 5 DV WIS 4t TR DTX 259 E A S A, A 1) 248 55 D) R ik 22 748 S il 590 M 2 V% E
BE A& F 91 {H ( population prediction concentration, bootstrap S50 45 K1) 95% B (5 X [A]N ., VPC 255 BN
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BUR ER R TR A TRNEYS N, B B (I 10A) (s R, 78 Hh 4 5T 5 20 22 74 by 28 00 D 55 30
434 CWRES H 7 EIEEA MM EL 0 Sy ot iy g o ORIEERANAE SRS 5 7 20 B8 B 0 W O 2 A 40085 40 1)
oA, R CWRES B [ R ER 0 X R0 A T -2~ BNIX A (5] 10B) .
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x4 ZEMERLEBPHSHLTMBEREEER
s ¥ I AsAY B2 R4 R
fhiTELRSE(%) | fhTTHE (M) 95%CI

CL(L/h)= 6 xexp(n¢) x(ALB/42.8) % 57.20(2.30) 57.20(57.10) 53.6~60.4
V(L) = 0y Xexp (v ) 6.16(-) 6.16(6.16) 6.16~6. 16
Q2(L/h)= 0, %exp(ny ) 14.10(3. 80) 14.10( 14. 10) 13.2~15.1
V, (L) =6y, %exp(ny, ) 11.80(7.70) 11.80(11.80) 9.93~14.5
Q3(L/h)= B3 xexp(mq3) X( CREA/4T7) K& 8.63(6.70) 8.63(8.49) 5.92~11.34
V3(L)= 03 xexp(nys) 660. 00( -) 660. 00(660) 660~ 660
Oup-cL 1.17(16.70) 1.17(1.17) 0.73~1.64
0crea-03 1.60(1.10) 1.60(1.65) 1.05~2.81
AR R) 2 5

we” 0.24(12.80) 0.06(0.06) 0.03~0. 10

oy 0.48(15.10) 0.23(0.22) 0.04~0. 40

W 0.71(12.50) 0.51(0.50) 0.24~0.77
BR 227 S

T 0.27(6.30) 0.07(0.07) 0.05~0.09

Vi: PREENSHER; V. AAT 1 NS H BV, ABE2 ZNSHEAGCL e B FRE Q. PRELSRALT LMY
BERFEREQ: P RELAAE 2 QAT FRE;ALB: &% &G ;CREA: JLEF;RSE: AastAf ik £

54
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PRAIEFL RS ML 2 B H VALB) &2 DTX (1
CL B EALy s &S . HAPII DTX ) PPK A
TGV T AR E Z BT RE S 2 15 3% PK S %k
ZIEM KR, RS EeIEw BB A AH L B fn
BE G B E 1) CL 4y 58> T 22%F1 38% ~49% , %
ot — 2 R W RF DD RE X CL A9 A8 b A . 35 Y 5%
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ARWFFAFAE— 8 R BR A 55— , A WF 5 H A ol
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— & I ¥, 2 2 A WF5E 3 B LC-MS/MS ik fl 3t
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R

25 B RTIR  AHIE 5T A T ] SEAAR b e s A R
2B E s = a PPKOBIRT L2 BEAME ML
TR 765 5 i 5T v Rl A AR Sk A —
A BGUFRIRI IS A, il R & R 22 14 fih S 4R L
AR .

SE

(1] KRR FF  ANATIR, sKIEHE, 4. 2015 4F rp B R AR int AT
O LT]. Rl Ze s, 2019(1) : 19-28.

ZHENG R S, SUN K X, ZHANG S W, et al. Report of cancer
epidemiology in China, 2015[J]. Chin J Oncol, 2019(1)
19-28.

[2] STROTHER R M, SWEENEY C. Lessons learned from
development of docetaxel[ J]. Expert Opin Drug Metab Toxi-
col, 2008, 4(7) . 1007-1019. DOI. 10. 1517/17425255. 4.
7.1007.

[3] Rk, 48K 2%, f50E. ZPUfh ey A AL 5 it g
[J]. PEIGRZ 22243, 2015, 31(24): 2486-2488,
2491. DOI; 10. 13699/]. cnki. 1001-6821. 2015. 24. 037.
WU P, ZOU S L, NI X F. Advances in pharmaconenomic
studies of duoxetacel[ J]. Chin J Clin Pharmacol, 2015, 31
(24). 2486 -2488,2491. DOI; 10. 13699/j. cnki. 1001-
6821.2015. 24. 037.

(4] FUBEh SRR YR & Z IR LR ZE R 2. 3
Jige v A2 2R 2 I R R AR T ] v [ B 24Ty

ZeE (), 2020, 12(3): 31-40. DOI. 10. 12037/
YXQY. 2020. 03-06.

Expert Group on the Clinical Practice of Taxanes for the
Treatment of Breast Cancer. Expert consensus on the clinical
practice of taxanes for the treatment of breast cancer[ ] ].
Chin J Front Med Sci Electron Version, 2020, 12(3) . 31-
40. DOI: 10. 12037/YXQY. 2020. 03-06.

[5] DE WEGER V A, BEIJNEN J H, SCHELLENS J H M. Cel-
lular and clinical pharmacology of the taxanes docetaxel and
paclitaxel ; a review[ J]. Anticancer Drugs, 2014, 25(5):
488-494. DOI: 10. 1097/CAD. 0000000000000093.

[6] FULTON B, SPENCER C M. Docetaxel. A review of its
pharmacodynamic and pharmacokinetic properties and thera-
peutic efficacy in the management of metastatic breast cancer
[J]. Drugs, 1996, 51(6): 1075-1092. DOI. 10. 2165/
00003495-199651060-00011.

[7] HAMBERG P, MATHIJSSEN R H, DE BRUIN P, et al.
Impact of pazopanib on docetaxel exposure: results of a phase
I combination study with two different docetaxel schedules
[J]. Cancer Chemother Pharmacol, 2015, 75(2): 365 -
371. DOI: 10. 1007/s00280-014-2655-x.

[8] BRUNO R, VIVIER N, VERGNIOL J C, et al. A population
pharmacokinetic model for docetaxel ( taxotere) ; model build-
ing and validation[ J]. J Pharmacokinet Biopharm, 1996, 24
(2): 153-172. DOI: 10. 1007/BF02353487.

[9] BAKER S D, VERWEIJ J, CUSATIS G A, et al. Pharmaco-
genetic pathway analysis of docetaxel elimination[J]. Clin
Pharmacol Ther, 2009, 85(2): 155-163. DOI. 10. 1038/
clpt. 2008. 95.

[10] KENMOTSU H, TANIGAWARA Y. Pharmacokinetics, dy-
namics and toxicity of docetaxel: why the Japanese dose dif-
fers from the Western dose[ J]. Cancer Sci, 2015, 106(5) :
497-504. DOI. 10. 1111/ cas. 12647.

[11] BRUNO R, HILLE D, RIVA A, et al. Population pharma-
cokinetics/ pharmacodynamics of docetaxel in phase Il stud-
ies in patients with cancer[ J]. J Clin Oncol, 1998, 16(1) .
187-196. DOI; 10. 1200/JCO. 1998. 16. 1. 187.

[12] fET7, e T, K&, % ZP00IE MW A

) 22 IR [T ] RRIERLIR 2740, 2021, 56(7)
1171-1174. DOI. 10. 19405/j. cnki. issn1000-1492. 2021.
07.033.
FU C F, CHU X N, ZHANG L, et al. Advances in studies
on differences in hematologic toxicity of docetaxel populations
[J]. Acta Univ Med Anhui, 2021, 56(7): 1171-1174.
DOI:; 10. 19405/j. cnki. issn1000-1492. 2021. 07. 033.

(13] sREfR b, FEAUAL, 2. T 3 AR Ze MR 4 2500 A Y
RS Z U R AR 2y Bl AR [ T . SR R 254,
2012,33(12) : 734-738.

ZHANG G W, PAN Q X, ZHUANG Q Q , et al. Population



http ://aammt. tmmu. edu. cn

il 25 %2 B R, 2022,44(22)

2339

[14]

[15]

[16]

[18]

[19]

[20]

pharmacokinetics model of docetaxel by nonlinear mixed
effect model[ J]. World Clini Drugs, 2012,33(12) . 734-
738.

MA Y, LIN Q, YANG Y, et al. Clinical pharmacokinetics
and drug exposure-toxicity correlation study of docetaxel
based chemotherapy in Chinese head and neck cancer pa-
tients[ J]. Ann Transl Med. 2020 Mar;8(5): 236. doi:
10. 21037/ atm. 2020. 01. 76.

PR, JET 25 I 22250 10 2 P Al 3836 7 LR AR
FRERZG ) AR [ D] 3 B2 B, 2020.
CHENG J Q . Study on population pharmacokinetic model of
docetaxel given to breast cancer patients based on drug gene
polymorphism [ D ]. Bengbu: Benghbu Medical College.
2020.

YANG J, LI X G, LI W J, et al. An improved LC-MS/MS
method for determination of docetaxel and its application to
population pharmacokinetic study in Chinese cancer patients
[J]. Biomed Chromatogr, 2020, 34(8) : e4857. DOI. 10.
1002/bme. 4857.

CLINE D J, ZHANG H X, LUNDELL G D, et al. An auto-
mated nanoparticle-based homogeneous immunoassay for
determining docetaxel concentrations in plasma [ J]. Ther
Drug Monit, 2013, 35(6). 803-3808. DOI. 10. 1097/
FTD. 0b013e31829617ea.

MINAMI H, KAWADA K, SASAKI Y, et al. Population
pharmacokinetics of docetaxel in patients with hepatic dys-
function treated in an oncology practice [ J]. Cancer Sci,
2009, 100(1): 144-149. DOI. 10. 1111/j. 1349-7006.
2009. 00992. x.

SLAVIERO K A, CLARKE S J, MCLACHLAN A ], et al.
Population pharmacokinetics of weekly docetaxel in patients
with advanced cancer[ J]. Br J Clin Pharmacol, 2004, 57
(1):44-53. DOI. 10. 1046/j. 1365-2125. 2003. 01956. x.
ONOUE H, YANO I, TANAKA A, et al. Significant effect
of age on docetaxel pharmacokinetics in Japanese female
breast cancer patients by using the population modeling
approach[ J]. Eur J Clin Pharmacol, 2016, 72(6): 703—
710. DOI: 10. 1007/500228-016-2031-3.

(21]

[22]

[23]

[24]

[25]

[26]

KOOLEN S L W, OOSTENDORP R L, BEIJNEN ] H,
et al. Population pharmacokinetics of intravenously and oral-
ly administered docetaxel with or without co-administration of
ritonavir in patients with advanced cancer[J]. Br J Clin
Pharmacol, 2010, 69 (5) . 465-474. DOI. 10. 1111/].
1365-2125.2010. 03621. x.
HOOKER A C, TEN TIJE A J, CARDUCCI M A, et al.
Population pharmacokinetic model for docetaxel in patients
with varying degrees of liver function: incorporating cyto-
chrome P4503A activity measurements| J |. Clin Pharmacol
Ther, 2008, 84 (1). 111-118. DOI. 10. 1038/s;j. clpt.
6100476.
BAILLE P, BRUNO R, SCHELLENS J H, et al. Optimal
sampling strategies for bayesian estimation of docetaxel ( tax-
otere) clearance [ J]. Clin Cancer Res, 1997, 3 (9):
1535-1538.
TR RBP4 L o 0 R = ey e 24 90 1t
WREEHCHERTFE D], Brrg . AR, 2017,
GENG C M. Correlationship between LC-MS/MS and immuno
turbidimetry methods for the determination of three anti
neoplastic in patients plasma[ D ]. Jinan; Shandong Univer-
sity, 2017.
BOSCH T M, HUITEMA A D R, DOODEMAN V D, et al.
Pharmacogenetic screening of CYP3A and ABCB, in relation
to population pharmacokinetics of docetaxel[ J]. Clin Cancer
Res, 2006, 12(19): 5786-5793. DOI. 10. 1158/1078-
0432. CCR-05-2649.
BTN, B, CYP3A4 Fi1 CYP3AS H: [N £ A X £ 4
L FELY By PGB BT S R [T ] Sl IR 245
By, 2015, 36 (9): 640-644. DOI. 10. 13683/j. wph.
2015.09. 015.
ZHAO S, YANG W H. Affect of CYP344, CYP3A5 gene
polymorphisms on docetaxel pharmacokinetics and pharmaco-
dynamics[ J]. World Clin Drugs, 2015, 36(9) ; 640-644.
DOI:; 10. 13683/]. wph. 2015. 09. 015.

(Y75 :2022-06-09 ; & [F :2022-08-01)

(%4 R %)





