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[Abstract] Objective To establish a high-performance liquid chromatography
tandem mass spectrometry (HPLC-MS/MS) method for determining the plasma concentration
of olverembatinib in leukemia patients, apply it to clinical drug monitoring, and provide reliable
basis for rational drug use in clinical practice. Methods Ponatinib-d, was used as an internal
standard, and methanol was used to precipitate plasma proteins and extract olverembatinib. The
chromatographic column was Welch Ultimate XB-C,; cloumn (50 mmx4.6 mm, 5 pm), with a
column temperature of 60 °C. The mobile phase consisted of an aqueous solution (containing
0.1% formic acid+2 mmol/L ammonium acetate)-methanol solution (containing 0.1% formic

acid), with a flow rate of 0.8 mL/min and gradient elution. Electrospray positive ion mode was
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used, with multiple reaction monitoring scanning. The quantitative ion pair of olverembatinib

was m/z 533.3—260.1, the qualitative ion pair was m/z 533.3—433.3, and the internal standard

ion pair was m/z 541.1—260.2. The plasma samples of 40 leukemia patients taking olverembatinib

were monitored and analyzed for concentration, and IBM SPSS Statistics 27.0 and OriginPro

2021 softwares were used for statistical analysis of the results. Results The linear range of

olverembatinib was 1-250 ng/mL (r=0.998 0), the lower limit of quantification was 1 ng/mL, the

extraction recovery rate was 100.28%~101.27%, the intra-day precision RSD was 1.15%~3.87%,

and the inter-day precision RSD was 2.32%~3.68%. Conclusion This method is easy to

operate, highly specific and sensitive, and can be used to determine the blood concentration of

olverembatinib in leukemia patients.

[Keywords ] Olverembatinib; High-performance liquid chromatography tandem mass

spectrometry; Therapeutic drug monitoring; Leukemia; Methodological study; Chinical application
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Table 1. Mass spectrometry parameters of olverembatinib and ponatinib—d,

i R FET I3 BR IS ] I il F H TR CIPNGER:S
) (miz) (miz) (ms) (V) (V) (V) (V)
BEOHE (£8) 533.3 260.1 150 110 30 11 10
BEERHE (2hE) 533.3 433.1 150 110 30 11 10
M -dy (AR ) 541.1 260.2 150 110 32 11 10
260.1 260.2
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Figure 1. Secondary mass spectrum of olverembatinib (A) and ponatinib—dg (B)
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Figure 2. Chromatogram of olverembatinib and ponatinib—d,
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0.010 8 (=0.998 0) , 5 1 fh 28 4% Wk i (4 5 B PR R 6] A 5 8 1.15%~3.87%, AR [a] i 5
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Table 2. Results of precision and accuracy tests of plasma olverembatinib

0 (ngfml.) — H KRS % (n=6) ‘ H 4525 (n=3)
MEAE (ng/mL)  RSD (%) RE (%) MHEAE (ng/mL)  RSD (%) RE (%)
75 7.51£0.29 3.87 0.09 747£0.28 3.68 ~0.38
75 75.15 +0.86 1.15 0.20 74.66 = 1.99 2.66 ~0.45
200 198.17 +2.99 1.51 -0.92 201.72 + 4.68 2.32 0.86
2.7.4  RIVEDCERXLE HITE 85%~115% TRl ", SRAA R, AL
B 6 0 AN ] R 5 25 1 2% il £ ) SR 7R L )2 FLARZEIR LR 3,
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JEA 6 1y, 1 “2.4.27 IR I IAAL T BERE AT R 25 W) Wi AR By 53 B 50% FY RSV il 4 B
P T AR (B A, ( BLFR LU JR T AR/ IN BRI T e RSP, BRI 6, 1% 2427
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ARSI CPEZH (2020 4:57) ) " Z5R W
w4, WEEEE NARIH— R N 5 K RSD
rra CPEZ (2020 4E00) ) T EDR

*3 RECHROWKENELSER (n=6)

Table 3. Recovery rate r

esults of olverembatinib (n=6)

FHE BRI (ng/mlL) e AJ/A, RSD (%) IR (% )
1.5 M3 bR b 0.090 + 0.003 3.48 100.41
Ab P ) L VRO 0.090 + 0.003 3.39
75 T INERRE 0.770 £ 0.020 2.64 101.27
A0 PR Y L I OIS 0.760 + 0.012 1.59
200 I IMBRFE 2.050 + 0.029 1.40 100.28
AR B L3 TR Ay 2.040 + 0.440 2.17
F4 MERECERERMLIXLER (%, n=6)
Table 4. Matrix effect results of plasma olverembatinib (%, n=6)
BT EE (ng/mL ) LN RSD SR 1 A BRI — AR RSD
7.5 97.16 + 0.08 8.63 100.30 6.85
75 104.62 £ 0.02 2.18 98.25 2.36
200 97.88 + 0.04 343 97.88 4.06
2.7.6 G BRI 277 AR
R E R A E MARAE A (250 ng/mL ) F e iy WA R e RN, 7700 %

ZEHMIERES (24) , % “2.427 TR Jrikkk
I HERE AT, HCUCHSIN B 7 LR JE M i
Al AIZS IR AL, 45R UL S, REEEER
HE MR S AR B 2/ T i R IR 20%; A
PRok B BT N BRI AR 5%, 755 (P EZ
#2020 4FR) ) T EDR .

FL BT VR JE 4R LR RE i RO R (=20 C &
) 3 WA EERIE 2427 TR AL BRE (
DRLUFE B JE B A I SR T R R R
4~8 CIRE FHUE 24 h ek, 4590 %6,
RSD ¥J<15%, £54 (28 (2020 4FRR ) )™
BIR, FUEE O JEAE AL T S b S 3
BONRRRE, AT TR 25 BE ARSI

#x5 REBERERBAEER
Table 5. Residual test results of olverembatinib

BEr K HEEEE R

U TRT AR B I AT e T AR 5ER (%) G JTiTp A B I o e T AR 5REE (%)
TR L 107 000 2310 - 39 800 38 100 -
2 AR 272 11.77 167 0.44
75 IR A2 65 2.82 93 0.24

%6 MREFEERIEEMHIXELLER (1n=6)

Table 6. Stability test results of olverembatinib in plasma (n=6)
BB (ng/ml) —— FIRE24 h _ 4~8 CJLE24 h _ SRR3R

MG (ng/mL) RSD (%) MF3HE (ng/mL) RSD (%) MF3HE (ng/mL) RSD (%)
75 8.02+0.20 2.49 7.33+0.08 1.13 8.11+0.16 1.96
75 76.40 £ 0.75 0.99 72.03 £3.23 4.49 74.23 £0.97 1.31
200 201.67 +3.79 1.88 193.67 +2.08 1.07 19933+ 1.15 0.58
28 IGKRAER J&, MRZGRTHEAT RN, SR 2~3 mL. 40 {4 &
281 BEAMEAFTEHERELE HRELERAZREN10~40 mg, FHGZ

PR R R IR B s - X 25k 25 h,
MG ETEIE L4 25 7 d AR, Ay 7d

LR, XN (7.40+6.90) ng/mL, H47ikE
470 (0.60~29.20 ) ng/mL; BT 5 J& W A1
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P Z 0] 22 5 JE g it 2 L (Mann—Whitney U £
¥, P=0.948) ; >R H Spearman #H 3¢ 4> #r, B E
LR JE M S54RI (P=0.823, r=0.038) ATEAEAH
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KRR, WESEKEAAELEMICELER (P=0.018,
r=0.383) , 5K I8 B E MR E R
(P=0.040, r=0.335) , EAYRMEE LK 7.

x7 BEAOFZARRIGKRFFE (n=40)

Table 7. Demographic data and clinical characteristics of patients (n=40)

FEACRHE PIH (x+s) gL (FEH)

A (%) 30.45 +11.56 27.50 (11~65)

BE (em) 165.08 +9.51 165.50 ( 140.00~180.00 )
&E (kg) 53.90 +8.75 55.00 ( 33.80~76.40)
R (Hi) 21/19

4 ( x 10°71L) 5.93 +11.67 3.85 (0.03~75.34)
2140 ( x 10"%/1) 328+1.13 3.24 (1.48~5.40)
i/ ( x 10°L) ) 134.15 +91.68 121.35 ( 11.30~313.90)
BN (gL) 63.88 £9.85 66.70 (43.30~80.20)
FEM (gL) 39.69 + 6.08 40.80 (26.90~49.00 )
B (/L) 24.19 +5.38 24.90 (15.10~37.00)
WHRIRARLFT (U/L) 4593 +52.23 23.00 ( 10.00~228.00 )
RINE& AR ASEE I (U/L) 23.93 +23.45 19.00 (8.00~133.00)
IR ARG (U/L) 132.80 + 84.09 110.50 (39.00~503.00)
- AL (U/L) 138.08 = 191.00 56.00 ( 11.00~684.00 )
JRZ (mmol/L) 5.35+2.33 4.81 (2.27~11.81)
JRIR ( pumol/L,) 301.75 + 138.02 309.00 ( 3.00~713.00 )
WLEF ( pumol/L) 58.15 +20.93 54.50 (20.00~110.00)
WP RHIE (ng/ml) 7.40 £ 6.90 4.70 (0.60~29.20 )

2.8.2 REFCHRREL Z G RAFIEA X
VAT
K JH Spearman A 3¢ 43 #r, B MO JE WK
BE 5 [ 40 Ml (P=0.498, r=—0.113) . %I 28
(P=0.137, r=-0.246) . N & R & & 5% % Wy
(P=0.09, r=0.279) . K14 &AL %l
(P=0.446, r=0.127) . BTk WEMR M ( P=0.287,
r=0.177) . JRZE A (P=0391, r=0.143) . JJL#EF
(P=0.812, r=0.040 ) NMFFEFL KR (P>0.05,
r<0.3) ; Hifil/hMi (P=0.001, r=-0.520) . A
M (P=0.007, r=—0.430) . F#E A (P=0.017,
r=—0.386) . BR&E 1 (P=0.012, r=—-0.404) [
FETE A KR (P<0.05, r=>03) . A,
X} Olverembatinib 5548 bR b7 A - 408, 45
R EaH—3, HERILE 3,
2.8.3 ik TAERAE W & 5
22l Z X HE TAESMFMZL (receiver
operating characteristic curve, ROC ) , Prith<k B
LA BRI — R R R 1B R B A2 W A
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JEH E >10.95 ng/mL B}, ROC £k N (area
under curve, AUC) N 0.740 [95%C1 (0.588,
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W 40.0%, Fr5tEN 100%; BAEEEEHK
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0.873) , P=0.023<0.05], #&REEHRHR
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WU N 80.0%, RSN 48.0%; W LE)E
WA T REREAZES 55 (P=0.094>
0.05) , AIRETZH RFEA RSP, Lk
REER UL, B EEEHR)E >10.95 ng/mL B
E S ST N TR NI EN P SEN P s =
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Figure 3. The association between clinical variables and olverembatinib concentration
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