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Determination of Pyrrotinib Concentration in Human Plasma by LC-MS/MS and Its Clinical Application
ZHAO Zhenhuan, JING Weili, LIU Tao, LYU Zhigiang, CAO Zhihong, XU Wen (Dept. of Pharmacy, the
Affiliated Hospital of Qingdao University, Shandong Qingdao 266003, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of pyrrotinib concentration in plasma, and apply it in
clinic. METHODS: After precipitated with methanol, the plasma sample was determined by LC-MS/MS using imatinib as internal
standard. The determination was performed on Ultimate AQ-Cs column with mobile phase consisted of methanol (containing 0.1%
formic acid) and water (containing 0.1% formic acid) (gradient elution) at the flow rate of 0.4 mL/min. The column temperature
was 40 C, and the sample size was 5 pL. The ion source was electrospray ionization source, and the positive ion scanning was
carried out in multiple reaction mode. The ion pairs for quantitative analysis were m/z 583.4—138.3 (pyrrotinib) and m/z 494.5—
393.4 (internal standard) , respectively. Thirty breast cancer patients taking pyrrotinib were collected from the Affiliated Hospital of
Qingdao University during Jun.-Nov. 2020 to determine their steady-state trough concentrations of pyrrotinib after a week of
treatment. RESULTS: The linear range of pyrrotinib were 5-300 ng/mL (+=0.999 3). The lower limit of quantification was 5 ng/mL.
RSDs of intra-day and inter-day were not higher than 9.30% , and relative errors (REs) ranged —6.70%-5.04% . REs of stability
tests were in the range of —1.92%-5.42% . The extraction method, matrix effect and residual effect did not affect the quantitative
analysis of the substance to be tested. The steady-state trough concentrations of pyrrotinib were 32.6-82.8 ng/mL, with an average
plasma concentration of 53.8 ng/mL; there was about 2.54 fold individual difference. CONCLUSIONS: Established LC-MS/MS
method is simple, sensitive and accurate, and can be used for the plasma concentration monitoring of pyrrotinib in breast cancer
patient.

KEYWORDS Pyrrotinib; LC-MS/MS; Imatinib; Breast cancer; Plasma concentration monitoring
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Fig 1 Chemical structures and full scan MS/MS spec-
tra of pyrrotinib and internal standard
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Fig2 Typical MRM chromatograms of specificity tests of quantitative analysis for pyrrotinib in human plasma
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Tab 1 Results of precision and accuracy tests of quan-
titative analysis for pyrrotinib in human plasma

WRRERE,  SWRERE (L), T, % RE(n=5),
ng/mL ng/mL HIRSD(1=5)  HERSD(n=15) %

5 5211029 550 930 412

10 10.50£0.85 8.10 875 5.02

50 52521421 8.01 6.56 5.04
200 186.59112.22 6.55 526 —6.70

T2 AmMERHPMEEREESTHREELKEER
(n=5)

Tab 2 Results of stability tests of quantitative analysis
for pyrrotinib in human plasma(n=>5)

L BHRRERE ng/ml SN (R 2s) g/ml  RE,%
FRTHEMD 10 9974082 —0.34
50 52714359 542

200 20334+ 11.34 1.67

=20 CIKATRES0 10 10324069 316
50 5009341 0.18

200 200941127 047

TR 10 9.89+0.82 -1.08
50 49944282 -0.12

200 196.16:+ 12,61 -19

4 CHIRERPIE 12 b 10 10.16£095 162
50 5139+3.06 28

200 20298+ 11.79 149

S 189 3 TV K 96.08% ~97.53% (RSD<3.05% ) ; P

PRSP 252 B3 A 96.37 % (RSD=3.51% ) , 34 3%

JRRUNH 97.67% (RSD=2.63% ) , W IR T He ke A<

FIEELRR R I E o AR LR 3.

R3  AEIFEREBHE R AR B B W R AN TR R

HBEER (n=5)

Tab 3 Results of extraction recovery and matrix ef-

fect tests of various concentrations of quality

control plasma samples(n=5)

H % L
BN R o é‘fﬂs)@”& *‘*”f{‘SD - fﬁjm'%r{m
M 10 93524413 442 96.08£293 3.0
50 95934297 310 9753185 190
200 9371383 409 9621249 258
Mt 150 9637338 351 97671257 263
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Fig 3 Plasma concentration scatter map of pyrrotinib
in patients with breast cancer
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