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WRRBLEMAEHRES P RBEFET PR RREB XL FTE L, &34 Agilent SB - C;4(100 mm X 2. 1 mm,
2.7 pm) ,AFHABA 10.0 mmol / L LER A& K% (4 0.1% FHR) - F B (30:70,V/ V), &k A 0.25 mL/ min, 284 50 C,#HAHF A
2 pLs A, 2 5B T AR (ESD , 5 R m il & F 42X, AT B 18 24 1. 8 min. RAELTTH F& ERARIEMA R i 67 90
SR By AR IEAT G T A M LG R T ACRR BB R A L, G %k TR AE(ROC) & BER R P i
AR5 e B B b A B R R R PESE B 31 4 0. 050 ~ 30. 00 wg / mL,0. 030 ~ 5. 00 g / mL,0. 030 ~ 5. 00 wg / mL, 7 % 5 % 54
R4 2020 R E 25 (w9 3R) ) 2K 10 B4 Rt F] 600 mg B A5 B F A ESRE A 0.206~2. 33 ng/ mL, 57 L iF
B3y N6 R A A ROC W 5 5 A7 A, BLas ha ) ) 2 PR A FREE A 141 pg/ mL, TFRAEH 2. 01 pg/ mL. 25 &2 7 Rl afnle
At 3P 3 Fr PARP #4677 89 7 3, AR SL 35 ha ) 25 A ok M B S BRE AR £, TR T 48 5 A va A ey AMRALE T o
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Preliminary Application of UPLC - MS / MS in Monitoring Olaparib Plasma Concentration

During Ovarian Cancer Treatment
TAN Wenming ,ZHANG Qinghua,Ll Jianwei, CHEN Junwei, WU Weipei,ZHANG Bei,WEI Jihong
(Jiangmen Central Hospital , Jiangmen , Guangdong , China ~ 529000)

Abstract: Objective To establish UPLC - MS / MS method for the simultaneous and rapid determination of the mass
concentration of olaparib,niraparib and fluzoparib in human plasma,and to investigate their correlation with therapeutic efficacy and
adverse reactions in the maintenance therapy of ovarian cancer. Methods The chromatographic conditions were as follows: the
chromatographic column was Agilent SB - C,; column (100 mm X 2.1 mm, 2.7 um),the mobile phase was 10.0 mmol / L
ammonium acetate aqueous solution (containing 0.1% formic acid) — methanol(30:70,V / V), the flow rate was 0.25 mL / min,
the column temperature was 50 °C, and the injection volume was 2 wl. The mass spectrometry conditions were as follows:
electrospray ionization source (ESI),positive ion mode multi reaction monitoring, with analysis time of 1.8 min. Blood samples were
collected from ovarian cancer patients receiving maintenance treatment with Olaparib Tablets in Jiangmen Central Hospital for
therapeutic drug monitoring, the clinical efficacy and incidence of adverse reactions were observed, and the receiver operating
characteristic (ROC) curves were ploted. Results The linear ranges of the mass concentrations of olaparib,niraparib,and fluzoparib
in plasma were 0.050 - 30.00 pg / mL,0.030 - 5.00 pg / mL,and 0.030 - 5.00 pg / mL,respectively. The methodological
investigation results met the requirements of the Appendix of Chinese Pharmacopoeia (Volumn IV ) (2020 edition). The steady —
state trough concentration of 10 patients receiving a daily dose of 600 mg olaparib were 0.206 - 2.33 pg / mL, all efficacy
evaluations of them were clinically effective. ROC curve analysis showed that the dose limiting toxicity warning value of olaparib
was 1.41 pg / mL,and the intervention value was 2.01 pg / mL. Conclusion A method for simultaneous determination of the
three PARP inhibitors in human plasma and a dual threshold system for monitoring the concentration of olaparib have been
established , which can be used to guide personalized treatment of olaparib.
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YA 5> 24 T UM IR AN A Y B B AZ B AR 1, PARP 11 il
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Wiy 7 R A RS 2 1 R R D - 4 R o 7R
[ £ 2 T BERLA R 2L > 3R MR KA N 31. 5%,
FHEGHT 34 H PR 8 5 F 25 19 e A= %6k 53. 5%15),
L0 ETA=g S VA EI LNV ASE S bret Ik v ISR S| IO A ISR 31 I o
WA L) 25 3 PARP 100 i) 551 i 224 3 1 R v 550 A
B H B T RS (UPLC - MS/ MS) ¥, I 42 & % 4R
#4 AR 2 70 A R ER S A, PR SR A 5
SRR R (DLT) AH C BE, 38 6 IR AIR YT 7
%5, 0 PARP Il 50036 7 O 2988 b L Wt ds | T 40 B oes 4
H At ALt 22 BIHGEWF

1 UFE5RKH

1.1 {¢z%

Agilent 1290 RV AH (4 38% — ERIK 6460C = H DU FT
FiE AL , & Agilent Data Acquisition {83 T 1F v ( 36
Agilent 28 7] ) 5 XS205DU #4 {3l 5 53 M7 K- (B 1 Mettler
Toledo 23 7 , K5 & 4 0. 01 mg) ; SIGMA / 3 — 18K %l =5 3
AR B O HL (15 E Sigma Aldrich 23] ) ; BL10 — 250 %
P UL (L0 L AR BR A FD .

1.2 X%

BERLMAADT B (R = AR R A BR 2 AL it
5 R #080336026, & & > 98%) ; F KAt 8 J& H A A1) %
TR L (F1E5 2R 420105 - 202101, & 2 96. 4% ) , S5 )
Xt BE Y (FHE5 4 420099 - 202001, 75 & 99. 6% ) , F DY
ST HE G (HES R JTINS — X2A0, &8 100%) , 10 [
] £ i 2 i R T B s W L OIS ¥ S ik Al 2R
B F R R BT AL, K R R K
2 HEEHER
2.1 REEHE

{035 5 - (3% A Aglient SB — C 41 (100 mm x
2. 1mm,2.7 LLm> ST sl AH N 10. 0 mmol / L £ FRE /K %
W 0.1% HiR) - HEL(30:70,V/ V)l il
0. 25 mL / min; $:8 5 50 C; R 2 Lo

JoT 15 A5« HLME 55 B AR VR (ESD) |, 22 00 W
(MRM) IE & TR, B 405 s R 3 500 V, TS
IR 350 °C, TSI 12 L/ min, Z4LSE 17 50 psi,
0. 6 min AfYJ AT, HoRAE 1. 8 min, RV TIE S50 (5
TFxF L 2 R Rl R RE L ) SRR m /2
473.0—281.0,150 V,30 V,4 V; BBRLIAF] m / z 435. 1—
280.9,140 V,30 V,4 V; JEHiMAF] m / 2 321. 0—304. 0,
120 V,25 V,4 V; K E PG F m / 2237. 1—194.0,113 V,
32V,5V,
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(DMSO) ¥ i & 75, BC il 5 o 2 ¥ B2 43 51 0 1. 04,
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HEE(30:70,V/ VF B, 15 1 mg/ mL ATRA 5%, 7
T TR TR ZR B TR A KT TR VA VL o T ) 3 i o vk
J&¥ 4 225,37.5,8.00,1. 50,0. 900,0. 500, 0. 300 pg/ mL
F TR A T TAE W B S5 79 7 X R 38 i, R 2% R
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10. 0 g / mL ) NBRIETR -
2.3 HFmishiE
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25 600 ML,(I%@%/%@ 3 min, 15 000 r/ min &5.[> 10 min,
W2 B35 9 200 WL, INA R SIAH 100 L, 1121 .
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TR X BRI 20 WL, IRTHETR ST, 15 Ssiv f1 ) Je i
FIH1240. 030,0. 050,0. 200,0. 500,2. 00,5. 00 ug/ mL, &
BARLIAF] 0. 050,0. 200, 0. 500,2. 00,5.00,10.0,20.0,
30. 00 wg / mL W ML A RR & o 4% 2. 30T ik AL B, 42
2. 130T 3 A A AR I 1 7 0 1T AR o LA AR 0 G 43
e 3% 06 T AR P A 0 T AR A LRAEL (V) S AR b | AR
B3 B I MR (X, g / mL ) g AR A R AT 2R 1] 05
R InAU R /N i (R R B 1/ X)) U4A ], 150
YA, SEURIAA Y, = 0. 011 0 X, + 0. 000 03(r=0.9974),
RIAF] Y, = 0. 0499 X, — 0. 000 01(r = 0. 996 7) , JEFiilfi
F1Y,=0.074 3 X5+ 0. 001 5(r = 0. 994 7) ; Tt i ir e vk
JEES3 4 0. 030~ 5. 00 pg/ mL.0. 050 ~ 30. 00 pg/ mL.
0.030 ~ 5. 00 g / mL, DA My R AR AE k8 5 R R,
gL 5050°4 0. 030,0. 050,0. 030 pg / mL.

i 2 B 5 M B U < R 8 WA ISR 180 L,
B2 mL BT I L B R T T AR
20 wL, # LM O R B ELIN T ik il a5 s TAE W (%
SR AF] 0. 030,0. 090, 0. 800,3. 75 wg / mL; &5 BAi A
#10.05,0.015,0. 800,3.75,22. 5 pg / mL; & Je Hiif F)
0. 030,0. 090,0. 800,3. 75 pg / mL) , B4 T I B A7
Be S FEAS 42 2. 3T F Jy kWA HUS L # 2. 1700 Rk
6 S5 AP HEREIN S 0 SR TR AR B R 1AL SR A 3 d,
R 4 B A 7 s 7 i e SR A S0 o o v B L TR N St
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Fig.1 Ion chromatograms

Tab.1 Results of precision and accuracy tests

o R ERE (%) P (%)
o (pg/mL) WEE REHE WEE EHE
A 0.03 9.40 106.33 12.16  109.67
e A 0.09 8.57 103.78  9.46 105.67
0. 80 4.18  95.75  5.55  94.63
3.75 2.83 103.73  3.32  104.53
ni 0.05 11.58  103.60 11.41  105.20
e A 0. 15 8.44 102.67 10.19 104.67
0. 80 2.91  98.88  3.49  96.63
3.75 3.00  97.87  3.91  95.47
22.50 2.17  98.22  3.29 101.33
Rt 0.03 11.90 112.00 11.73 113.67
e A1 0.09 9.39  94.67 10.58  94.56
0. 80 3.31  101.88  4.91  99.25
3.75 3.001  97.60 3.34  95.73

(R 2% RN B, 45 SR L3 1.3 M2 & T BIR 1) o4
W RE R 22 7B A0 + 15% VAN NGB < 15%.

5 T 280 0 RN A AT S A B A 3R, [
2. 2550 R 7 L B L v R v R O AR AR
PPPATH 48 6 40, 45 2. 3T 7 ik AL B, #4522, 1 3 F i
B S5 A HERE DN A2 , 1O SRASE DU A A W TR (A ) 5 9 S
M, I HEREE A G, T EEm AR p 5
R AR A TR TAEW, ¥R ATl & 6 7 -8 10 5%
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o5 DU 43 06 T AR (AL 5 TH BRI IOR (= A,/ A, X
100% ) o 75 VAAKARER 25 1 1052, (5] 32 B i AR L H s o
VR B W A REA Y AT 4% 6 0y, #6 2. 3T R T ik
TALBE 422 2. 130T {50 2 R HE AR I 22 |, 10 SR A5 0 % 43
WETE AL (A s TR FE RN (= A, 7 Ay X 100% ) . [] B0
SE N BRI 1 - 1 4 [ A 23R 5 35 Jo 5 o 24 % S s
USRI Al 1 IV A 2SI N e NI R e o By b g T
W % 43 B N 92.03% ~ 98.74% . 91. 52% ~ 94. 88% .
91. 81% ~ 99. 44% ,96. 46% , XE % FF 45 F- 1Y) RSD Y9/ T
15%. 3 B 3 N 45 1 5 il A 82.61% ~92.29% .
84. 63% ~ 89. 57% .97. 54% , K % & 45 S (1) RSD ¥/ T
15% . 1R 485 FE B, AN 5 B B 5 AL B 7 32638 1
T I 54 1 BB M, L 366 S5 b 1 R R 4 kT
SR B RIS I

e E PRI - B3 R PARP AR AL b B
W BE SRR SRSV, 230 T3 IR 12 hy - 70 “CA&AF
TREZR AR - T0°CIRATE 30 d SALBE S FEAS [ Bhitk
FESSICE 3 d 254 F , 4% 2. 1300 Rl 2 A bR 22 , 3]
ST AR L 45 JE Y RSD < 15% , 3¢ B RE S A0 45 40 1 45
FRE .

B B AN % 8K . 7E 3 Fh PARP $ i 50k AE 1 |
R (30 wg / mL)FEG G HERE 20 BT 02 L RE &, 906 30 3F
FE 6 YK, 45 FEAFI R 43 HH e A7 B TG I (2 0, 6 > XS
PR im0 8 2 118 SF- X9 06 T AR ) 197 {15 [R) 3 A itk
[ R A b T 2 06 1 R A ) G AE 47N F 20. 0%,
FNZ DT IR BR B SN AR
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2.5 BERNMHAAHSHYRELENAR
2.5.1 RBH5F*

IYNBRUE IR AT FLIR IR 2 B SE I (BRCA FE IR Ksx
s Fe BE e RE s B T2 B U7 AR B B A B A
A (Fig Hit AstraZeneca AB 23 ), [E 24 1 5 HJ20180049,
AR R4 150 mg) , 0T — IV I n 9 0 S e P98 G2/ 3
57 N IR IR L B BRCAT / 2 2755 ) 175 I 248 it 9 A1
I IRJRE , 58 I —ERIB T J5 158 58 4 G o A R A 5 N
A R IRIT IR HERRIR YT J AN AY T R4 R B R A e B

B E (S T RS BRH A0 (20222145 ) .

W27 % AR e R m 8 R F IR FH 2y, HERE R iR
A AR 300 me, B H 29K, FFEA YT H B 5wk
SR AN AT 4237 1 BRI S o

255 AN RSB (ADR) AR B . 1 245 2 2% n] Ak 22k 25 ,
SPRERYT s WA ), B B v vy 7 s (5 1 0
SRR 150 mg WL 300 mg, 55 2 YRV & 150 mg  BEH
2, TR 5 = 3N B 69T, & ADR 22 J5 F
IR EZIRTT 5 > 3PFFE: > 28 d H P E & fie
I, W

BRRIEI - 7E 254 B RS G (IRZT R > 11 H),
KA H A 2510 30 min 42 1ML, LA Z B DU 2R (EDTA)
PUsE, ¥ 2. 3T R Ik WAL B, 45 2. 1 100 6 A
HEREDN A2 L PP SR B B I RS R [ 2k IR 12 A
Jr R PR A B S BRAG  Je (g AR R K > 25%
ol BB AR ) 20 ) A S TERR ] AR 98 1 [ R
JEBFFE T (NCD A K538 FHPEM AR (CTCAE 5. 0) 15
W ADR &A= 18 DL IR T H B A 4 J8) 52 4 1 B 5 2
BE ORI bR L R IA R I 2 e R
2.5.2 H##

PN 1L, RAFRR S A W 0 20 1 o ;R
AEWE 42 ~ 72 % KR 45 ~ 67 kg 2 9] H 3 [F ADR 4
B LA A JEE G, LB 40 2 s ; 8 il i
WL TS AR B AN RO, A LT T v 6 i, 38
I 5 38 RN 45 3 1R S5 5 11 1 B8 3 20 IR RS A e
}0.206 ~ 2. 33 g / mL, J7RUEE R R R 5 A
5 151 £ 2 RURE I T RS e vk FE R A A 7 RN 2
Tl AR TE L2 2 BR 4K 2 TP R SR | A
G HATR RIS AT R ; 36 3 . K 4 HGSOC My b H 75 2%
WA WM s FLT N — R 4 H5 3697 , 2L M 2 & 4k
1BIT) o

ZARH TAERFE (ROC) h 243 M R W RS 1R Uk
JEE X 9 S5 g A 3 7 o A A LA I S O A [ 24 ) iy
28 R 1 R (AUC) = 0. 867, 95%CI(0. 679, 1.000) , P =
0.016], #R4f Youden 5 %5 i A A A 52 B AL MAF]“DLT A1
K R B AR IR B M 2. 01 g / mL, A GRS T
T 52 AN RO E CBUBE R 60. 0%, FF 55 M

®2 BRNMFARAFESMERERUER

Tab.2 Results of the dosage and blood concentration of olaparib

RHAE Bh ARNRK BARE (ng/mL)

(mg) (#)  Ck)  JUTHEOLIERAH)  PEAGER)
600 10 16 1.12(55.1%) 1.26(0.206,2.33)
450 I 1 0. 600

300 2 3 0. 809(105%) 1.03(0.247,2.08)
600 5 5 4.57(51.7%) 3.87(2.83,7.82)

100. 0%, Youden 8504 0. 600) , 7 /F 771 1 9 4% % 2r
Asf 52 245 1) Bk SR It L . [A] Bsf ROC Bl 28 40 B &5 SR 4
1. 41 pg/ mL AR R B BIAE A H 18 1 (. (AgUsked:
4 80. 0%, ¥ 514 80. 0%, Youden #5444 0. 600) , X
IBEIGTT WD LA TR B RUR: e As R S
3 g
3.1 WA EMNMEL

A R AR SR IA R IR T 259 W (TDM) |, J7
A ISR B R I, 3 Fh PARP 1 77 X 28 1 bk mk 2%
KU gk, FRARYE AR, , 2 B Ak S h G S T
[vi] st e 3 3000 2 I 5% m BRI R e 7 A ) K e I
e BE (1) UPLC — MS / MS %, 3t PARP 417 il 551 [7] i 18
21 5 A A g 17 AN A2 B JR0NE ) T 4E o 21T, S i )
WA B K 2 ) e, JE R AR B i e S e g
PR BE S 8 B AR i TDM R SR JE B A 4
ARG R i ST 5 7 R A T R AT .
3.2 BEFAF TDM TEUR ERE4EFFET RV A

AHIFFE A 10 11142 52 600 mg H 7] 4 5 #1731
PR RS A e BE M 1,12 g/ mL, HAMK £ 7
BER, ATl i g 2 IR R BB AR (600 mg) Ji5 A 43 e
BEAEAE 2 5 HAR S5 R B0 R BRI LA AN R 1,70 ~
1. 84 pg / mL 1O R AHE (R E R 0. 80 g / mL,
HAN1.29 neg/ mLI2)) &, PG, MR B 2507 %
AN— BB A E R 2 5 B T U RN 24 Uifi A1 BA I
NI BRI A TDM, 28 2 YR 5 $55% 300 mg H 7
WIRYT NI B L B s N N4 5 = eIk, W
D HAZ S B WRE 2. 08 wg/ mL, B & T AW
o125 B L IR 25 150 H Ja H B0 ™ 542 1L, B D ik
ALy, WIS ARSI IR E R 7. 82 g / mLo AR5
RS 16 R E (L1 LI T AR AR IR B A 4LR
LSBT AR A M B AR AR B I RO
Sl AR R, AN B I R A R SOk E AR, (A
BTS2 %0 13, 3% AT [ SClk i3 19 53. 5%, H
P AN B RS N 6. 7% % THRE Y 31. 5%,
3.3 BEAMAMNARERNESFIRREMNXR

SCHR A 22 491 kD AR SR R A R A v R A
2.50 pg/ mL BI{ERT, 5 BRCA %375 U1 § 9 (5 ™ A
K= B & A A7 A W S A G 13X — BE T g AT B
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Tab.3 Results of the patients’ steady — state trough concentration detection and incidence of adverse drug reactions
%% ER N ) - N BAE RESKRE %ﬁﬂﬂ%’% ADR(40)
%% (%) (kg) (mg) (pg/mL) EW-%a
150 50 HGSOC T C 41 2L 600 0. 898 LT A3 (140)
2 7167 HGSOC IV 4 FLT 300 2.08 RE Bt AR (24) A4 2 (%) B & (14)
2 712 60 HGSOC IV # 2L 300 1.03 MLEF & (148)
3 49  47.5 HGSOC MMC# FLT 600 0.206
4 63 45 HGSOC IV 441 FLT 600 1.27
5 46 6l HGSOC V4 2L 600 1.82
5 46 6l HGSOC V4 2L 600 1.94
6 63 50 HGSOC M C 4 2L 600 1. 14 IUET A3 (140)
74 56 HGSOC TB 4#7 FLT 600 2.33 wariedy LB ER(1R)
8 60 48 HGSOC IV 41 FLT 600 1.29 Fd (1)
8 60 48 HGSOC IV 441 FLT 600 0.839
8 60 48 HGSOC IV 41 FLT 600 1.60
9 47 58 HGSOC TC 4 FLT 600 1.52 2 A (2%)
9 47 58 HGSOC T C 4 FLT 600 2.16 e A (2%)
10 57 49 HGSOC M C 4 FLT 600 1.25 ISP R AN 2R (1 2)
100 57 49 HGSOC M C 4 FLT 600 0. 632
10 57 49 HGSOC M C 4 FLT 600 0. 561
1 5 53 HGSOC T C 441 FLT 600 1.08 BE MR (2) A% Z A (25)
11 56 53 HGSOC T C 44 FLT 450 0. 600 ﬂ%uir 28) g2 Hh(2R)
1 57 53 HGSOC I C 41 FLT 300 0.247 MLEF & (148)

F4 SEMRARMIRF SENIESERERNER RGN R KR
Tab.4 Results of five patients’ steady — state peak concentration

detection taking olaparib and adverse drug reactions

%7& Fi: RRE BB BB MR 71fx ADR
%% (%) (k) (pg/mL) 8% (54)
150 50 HGSOC I # 2L 2.83 %
1258 59 HGSOCH.#  FLT .82 R RKaGH)
13 48 55 HGSOC IV 47 FLT 6.56 &
14 53 40 HGSPC T #8 2L 3.56 %
15 57 57 HGSOC T .#1 2L 3.87 %

& SRR IR AR R 119 AL BERLAR )
AU BE RSN 55 24 S AN BN ) R AEAR I T — e A DG
PR ABE T 1R 2 BT MA R KA BB,
1t Logistic [PIH AT &, B2 A ( A SR AUE ) 5
V9 2 WA M FAFI R A TG T2 0K, T kS i o 2
SBE RGP — L Ge it oA, FERAR AR A R
IS

AHIFFE DN RIG YT I S8 25 Tief 52 5 68 387 457 24 Bl
HI4EE a7 RAIA AR S M E 5 DLT ) 5€ &
RHRFFAE (XU 5345 ) IR T A e it Ly i
S HAE ST > 1. 41 wg / mL s BB R 7
155, LSy S A WE AL, J5 3l SUE 2128 W I 24 4 v

48

FE RSB UE > 2. 01 wg / mL 257 B 8 %% ul B isp 452 24
BRI FHE, B sh30) 1R 2% (0D 25% ~ 50% ) I+
g ) W i A5 AR T ADR Y 532 eI DLT I8

T 22 BLAT WA W PR 1] 4, mT S2 B BT ) DLT 3 2%
TUE SRGET T
S 3k

(1] AR A, B 36, $hokodk 4 2022 4 B B M AV 5 R AT 1
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