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Abstract: Objective To establish a simple and rapid ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-
MS/MS) method for the determination of zanubrutinib concentration in human plasma and apply it to clinical therapeutic drug
monitoring. Methods Ibrutinib was used as the internal standard. Plasma samples were precipitated with 90% acetonitrile. A Shim-
pack GSP-HP Cis (50 mm x 2.1 mm, 3 pm) column was used with a mobile phase of 0.1% formic acid water and 0.1% formic acid
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acetonitrile solution, gradient elution, a flow rate of 0.3 mL-min~!, column temperature of 40 “C, and an injection volume of 3 pL.
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Mass spectrometry detection was performed using an electrospray ionization source, positive ion mode, and multiple reaction
monitoring mode. The monitoring ions for zanubrutinib were m/z 472.2 — 290.2 (quantitative ion) and m/z 472.2 — 455.2 (qualitative
ion), and the ion for ibrutinib was m/z 441.2 — 138.1. Twenty-eight subjects were given a single oral dose of 160 mg zanubrutinib
after fasting. Blood samples were collected 30 minutes before administration and 2 hours after administration, and plasma was prepared.
The plasma concentration of zanubrutinib was determined by the established UPLC-MS/MS method and the results were applied to
clinical therapeutic drug monitoring (TDM). Results Zanubrutinib showed a good linear relationship within the range of 1—1 000
ng-mL™! (R? = 0.994 2), with accuracy ranging from 97.4% to 104.3%, and intra- and inter-batch precision (RSD) was < 4.8%. The
normalized matrix effect of the internal standard was between 100.8% and 102.5%, and the recovery rate was 96.9% to 100.5%.
Zanubrutinib plasma samples were stable under conditions of room temperature for 12 hours, 4 ‘C for 12 hours, in the injector (8 C)
for 24 hours, after three freeze-thaw cycles at —20 ‘C, and at —20 “C for 30 days or at =80 “C for 30 days. The average steady-state
trough concentration of zanubrutinib in 28 patients was (3.25 £ 1.75) ng'mL"!, and the average steady-state peak concentration was
(110.09 + 52.53) ng-mL"". The TDM results indicated that the trough concentration of zanubrutinib was closely related to the liver

function indicators of patients. Conclusion

UPLC-MS/MS method was established for the determination of zanubrutinib

concentration in human plasma, which is suitable for zanubrutinib therapeutic drug monitoring (TDM) and individualized medication.
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A-blank human plasma; B-blank plasma spiked with zanubrutinib and internal standard; C-patient plasma spiked with internal standard; the blue solid

integral peak is zanubrutinib; the red hollow integral peak is the internal standard.
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Fig. 1 Representative chromatogram of zanubrutinib and IS
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Table 1 Results of accuracy and precision of zanubrutinib in human plasma
R B/ (ng mL ") b Py R SRR B (ng L) #LP RSD/% #itl RSD/%  RE/%
1.00 1.10+0.07 7.1 6.3 10.00
2.00 2.12+0.10 4.7 4.8 6.00
100.00 98.11+2.36 1.9 3.0 -1.89
800.00 798.63+9.57 14 1.1 -0.17
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3.83) % (n=6) , FATEJE IS H—HIEE NN
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Table 2 Results of stability (X s, n =5)

e IEVEE@%??E iﬁ/ﬂﬁ%}i& RSD/
BE/(ngmL")  JE/(ng mLY) %

EiH 12h 2 1.72+0.07 42
100 86.13+1.03 1.2

800 743.22+2824 38

4°C 12h 2 1.924+0.11 5.6
100 93.71+4.40 47

800 780.03+18.72 24

BB ESR 2 2.17+0.14 6.3

(8 °C) 24h

100 106.51+2.24 2.1

800 880.14+1408 16

3 ARRIEER 2 1.70+0.04 2.6
100 100.50+1.51 15

800 796.804+2948 3.7

-20 'C 30d 2 1.91+008 44
100 102.21+3.68 3.6

800 81043+1459 18

—80 'C 30d 2 2.02+0.12 5.8
100 97.70£3.91 4.0

800 7928141982 25
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HUESRIE, WK, BRI SRR T MAH] R
BTMET, WENERE, REUEL, &6
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®3 BEADGTERIBERER

Table 3 Patient demographics and clinical information

ZH il
FEURI [P A B (Y )] 66(47~78)
P, (5320)M( o5 b/%) 19.0(67.9)/9(32.1)
5 B /kg [H 7 (TE )] 68(53~89)
B rilem [H A7 B (G D] 165(155~178)
CLL. WM. MCL. DLBCL/l(5 /%) 8.0(28.6). 8.0(28.6). 7.0(25.0). 5.0(17.9)
TBIL/(umol L") [ Az £ (FE )] 11.4(3.7~65.4)
DBIL/(umol L.71) [z £ (v )] 3.5(0.5~34.2)
AST/(IU L) [ A7 (Va FEl)] 22.0(10.0~58.0)
ALT/(1U L7 [ A (G ) 23.0(11.0~66.0)
GGT/(IU L) [Fh A (FE )] 48.0(9.0~168.0)
ALP/(1U L7Y) [z (v F)] 105.0(30.0~181.0)
ALB/(g L") [FRAL £ (FE )] 39.0(35.1~49.3)
UREA/(mmol L71) [ 47 8 (Fu F)] 5.7(3.8~8.5)
CLer/(mL min~") [HF {7 2 (Vi )] 75.0(53.8~98.1)
CREA/(umol L1 [ A7 £ (FE )] 80(59~98)

ALB-IfiE A A ; ALP-TRIE B RS ; ALT-H R BRI R E; AST-K
i WUET; DBIL-E#20H40 % ; DLBCL-5R#& K B 4tk 2% GGT-y &

R EERE A T

(R S SE RS CLL-18 M ibk 40 A (1 1fL5 ; CLer-JLEFIEBR %6 ; CREA-
URLE kg MCL- 40k % ;. TBIL-SHHZLEK; UREA-JR K WM-

ALB-serum albumin; ALP-alkaline phosphatase; ALT-alanine aminotransferase; AST-aspartate aminotransferase; CLL-chronic lymphocytic leukemia;

CLcr-creatinine clearance rate; CREA-serum creatinine; DBIL-direct bilirubin; DLBCL-diffuse large B-cell lymphoma; GGT-gamma-glutamyl

transpeptidase; MCL-mantle cell lymphoma; TBIL-total bilirubin; UREA-urea; WM-Waldenstrom macroglobulinemia.
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Fig. 2 Distribution map of trough concentration (A) and

peak concentration (B) of subjects
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ALT AST TBIL DBIL GGT ALP

ALTNEIRESE A ASTRA GRS TBIL-EHA 3,

DBIL- B3 GGTy 1Y2INEES: ALP-IRIEREE: P<0.05.

ALT-alanine aminotransferase; AST-aspartate aminotransferase;
TBIL-total bilirubin; DBIL-direct bilirubin; GGT-gamma
glutamyltranspeptidase; ALP-alkaline phosphatase; P < 0.05.

El3 FhERKESHINEERNEX SN
Fig.3 Correlation analysis between zanubrutinib

concentrations and liver function index
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