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[Abstract] Objective To establish a liquid chromatography-tandem mass spectrometry

(LC-MS/MS) method capable of simultaneously determining the concentrations of imipenem,
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meropenem, posaconazole and polymyxin E (colistin) in human plasma, and to preliminarily evaluate its
applicability in the detection of clinical plasma samples. Methods Plasma samples were pretreated using a
protein precipitation procedure. Chromatographic separation was achieved on a reversed-phase C,; column, and
quantitative analysis was performed in multiple reaction monitoring (MRM) mode. According to relevant
guidelines, the method was systematically evaluated in terms of selectivity, linearity, lower limit of quantification
(LLOQ), precision, accuracy, extraction recovery, matrix effect, and stability. In addition, de-identified residual
clinical plasma samples were analyzed to preliminarily assess the applicability of the method. Results
Imipenem, meropenem, posaconazole, colistin E;, and colistin E, exhibited good linearity within their respective
concentration ranges, with correlation coefficients r not lower than 0.992 0. Except for the stability of the low-
concentration imipenem sample after storage at room temperature for 3 h, which slightly exceeded the
acceptable limit, the remaining stability results and the LLOQ, precision, accuracy, extraction recovery, and
matrix effect met the requirements for bioanalytical method validation. Analysis of residual clinical plasma
samples showed concentration ranges of 0.74-18.62 pg/mL for imipenem, 0.86-52.40 pg/mL for meropenem,
0.68-2.45 pg/mL for posaconazole, 0.56-6.82 pg/mL for colistin E,, and 0.73-8.96 pg/mL for colistin E,, all of
which fell within the corresponding linear ranges. Conclusion The established LC-MS/MS method can
simultaneously quantify the concentrations of imipenem, meropenem, posaconazole, and polymyxin E in
human plasma. The method demonstrated satisfactory analytical performance in accordance with the
requirements for bioanalytical method validation and showed good feasibility in a limited number of authentic
clinical plasma samples. Therefore, it provides a reliable analytical foundation for future studies on therapeutic

drug monitoring (TDM) of these anti-infective agents.

[Keywords] Liquid chromatography-tandem mass spectrometry; Plasma drug concentration;

Imipenem; Meropenem; Posaconazole; Colistin E; Therapeutic drug monitoring
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s R] i TLshAH A sl B
(min) (mL/min) (%) (%)
0~1 0.6 75.0 25.0
1~1.5 0.6 75.0—57.0 25.0—43.0
1.5~2.0 0.6 57.0—5.0 43.0—95.0
2.0~3.0 1.0 5.0 95.0
3.0~4.0 0.6 5.0 95.0
4.0~4.1 0.6 5.0—75.0 95.0—25.0
4.1~5.0 0.6 75.0 25.0
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Table 2. MS MRM ion pair parameters
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ZFAEE, 3909  101.3 70 23
ZHWRE, 3862 380.4 70 16
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bERAE AL 7014 6144 146 50
TP EEME-[d4] 7054 618.4 146 50
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Va?, WREYEr . BB G IR . 2R
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R3 AT L ST ESHEXRY
Table 3. Linear equations and correlation coefficients of
the 4 antibacterial drugs

LAl N E| RPN (ug/mL) LT r

D] 0.5~30.0 ¥=0.896X+0.053  0.994 0
B ) 0.5~60.0 Y=0.449X+0.007  0.996 0
ZHRWRE, 0.5~10.0 Y=0.211X+0.034  0.997 0
ZFWEE, 0.65~12.9 ¥=0.531X+0.056  0.992 0
THVDFEmE 0.1~6.0 Y=3.27X+0.021 0.999 0

P E SRR M . & 25 6 YA TN 1T
H 5 IIS(EREE, RO 89%~113%, H
W R 2y R (M10: A0 Hr ik
IS R RE AR 1O % LLOQ w1 sk ., K
BT, S AW AT R B (coefficient of
variation, CV) 9T 2%~9% zZ[a], Hrp Vs re
CV N 9%, HAZ5Y CV I < 5%, F£WITkAE
LLOQ 7K V- B A3 ] 42 32 W9 ORg %% B R AR 2 1
W34,

R4 AMPIBAAYEETROERESHEEERIESER

Table 4. Validation results of accuracy and precision for the LLOQ of the 4 anti-infective drugs

oAl RUIgE| HHEHRE (pg/mL) SFERINE (pg/mL) RS (%) FrifE2 (pg/mL) CV (%)
W R 0.500 0.500 89.4~112.4 0.046 9.2
B 0.500 0.500 94.4~104.8 0.019 3.9
ZHWERE, 0.500 0.500 94.4~103.8 0.017 35
ZHWRE, 0.650 0.658 94.8~106.5 0.031 4.6

bERAF A 0.100 0.099 96.0~102.0 0.002 2.3
243 MMEE. FEAE. EDKERBE L VS NP, e b B ERE T 4R U bt
TR 3% AR TR ST, A B IS IR AR it H R
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PAAE %% J3 3 3 (] — LR P S 5 5 O R i 2R A T
VAL, DR 2 R m ad i SR 3 At e .
HEUREE— VR K 52 5 ARFESR A T . 4520
IR, BOITIAE AR I BE KT AL P AL AR 2
R, CVE/NT 15%, 4 B hee i o g
-5 SR 2280/, HERTEE R 93.8%~103.5%,
ITE 85%~115% WIFTHESZ N, WA S,

K. L R 3B U R KO 1 R A I
FESL, SPATHIG 6y, $ “2.27 Wi Rk TRE
A AT AL ST HERE BT, IO 42 I SR it v 5 o
T4 g e T AR . 2 B 6 3 AS TR A VR Y 2 1 IffL 3
ZERT AL PR E I, KR O B A T T A
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R5 AMIMEAYRE=ZKEFNERESEEERIELR (n=5)
Table 5. Accuracy and precision results of the three levels of quality control for 4 types of anti—infective drugs(n=5)

. e 1]
e W (ugnl) e %) sD cv (%) HEHE (%) sD cv (%)
NIZive=ae] 1.5 96.8 0.07 4.8 95.9 0.11 73
8.0 101.2 0.26 33 100.4 0.48 6.0
25.0 103.5 0.78 3.1 102.1 1.45 5.8
Ed-a] 1.5 94.6 0.09 6.0 93.8 0.14 9.3
15.0 98.9 0.51 3.4 97.6 0.98 6.5
45.0 102.4 1.32 2.9 101.1 2.70 6.0
ZHHER E, 1.5 97.3 0.08 53 96.2 0.12 8.0
5.0 100.8 0.21 42 99.6 0.36 72
8.0 103.1 0.29 3.6 101.9 0.62 7.8
ZHWERE, 1.9 95.4 0.10 53 94.7 0.16 8.4
6.4 99.7 0.27 4.2 98.5 0.49 71
102 102.6 0.33 32 101.4 0.82 8.0
TP Hew: 0.3 96.1 0.02 6.7 95.0 0.03 10.0
2.0 99.4 0.07 35 98.2 0.13 6.5
5.0 103.2 0.15 3.0 101.8 0.32 6.4

PRI EISCR R, SO AL T TRz,
% CV EI/NT 15%, FUZ k3R
AN, NARMRIESCR R4, & FAEYREA T 25
25 R AT, W6,
2.4.4 FEEME

eI e TEIR (3h) . 4°C (6h),
-20°C (7d). -80°C (15d). JZI&& ZRt 3 kLI K
HalEFERR 8 °C (24 h) FE5%M. KT PR, &%
FEI P AEAS R R A T B AH X 1R 22 (velative
error, RE) N -15.21%~2.39%, RSD ¥] /N T
6.0%. B Mess p Rk BEREAAE S IR E 3 h 5
B RE H-15.21%, W& H+15% 80T 3252 3 Fl4b,
R A SRR B AW o W T 2 1 PPN 22
Ko Hodr, 1AV MR R R e, A
LN RES/INT+2.54%, RSDH/NT 2.5%;
S B FE AR AR A 2, AR B S AR R
JCE 3 h, JRRE IR 3R DL I A st RER 8 TCHUE
24 h J5 B M — o B E K, RE 20k
-1521%. -10.57% H1-12.30%, I&RZZGWREA
AL 3 R A A7 o i vl oy S sl K R i) 5 3
B E G YRR, ZFEEE,. 285
F E, SIAVD e ik i) 45 Fb A BR A A7 S5 A
TR RIS
2.5 IR

SRRV A 7 A LS RAE A T A ]
PR, BRI RATI IS 9 R AR T80 4% il A A 2

R6 4THLRARLRENCRFIERK (n=6)

Table 6. Recovery and matrix effects of 4 anti—infective

drugs (n=6)
. Eri &S FE RN

Hoge it H <£/§L> THE oV THE oV
(%) (%) (%) (%)

T ieds e 15 82.4 6.8 91.6 75
8.0 85.9 52 94.8 6.1

25.0 88.7 43 97.2 5.4

B 1.5 78.6 8.9 89.4 9.6
15.0 83.2 6.1 93.7 6.8

45.0 86.5 4.9 96.1 5.9

ZHHEE, 1.5 76.8 9.5 87.2 8.8
5.0 80.4 7.2 90.6 7.1

8.0 83.9 5.8 93.1 6.4

EZ 0 E 4N 1.9 775 8.6 86.9 9.2
6.4 81.3 6.7 90.8 7.4

102 84.6 5.4 92.7 6.1

TP FEnd: 0.3 88.2 6.9 101.5 6.2
2.0 91.4 4.8 103.2 49

5.0 93.6 3.9 105.4 43

TR, 2550 8, HAS I R 55 B R A 4 3
DA 6 NP RMEAR 3 27
REHAMNA4y ., R YR, W . Y
Bimd . AV ZRE R E NEZ R R EA]
PG PRI AEAS ks 1, A6 v B 4331 4 0.74~
18.62, 0.86~52.40. 0.68~2.45. 0.56~6.82 F
0.73~8.96 pg/mlL, 3 4b T A J5 s A0 I 4k 1 3 Fl
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R7 AMFBERAALRREGTHREEHEIMRESER (%, n=6)
Table 7. Results of relative deviations in stability of 4 anti—infective drugs under different conditions (%, n=6)

- RE (RSD)
HHR <;§§L) i, 3h 4°C, 6h -20C, 7d -80C, 15d Rk 3 iﬁ#ﬁ’hg £
TP e i L5 -15.21 (5.82) -5.82 (436)  -8.36 (4.91)  -2.14 (328)  -10.57 (547) -12.30 (5.36)

25 -13.23 (4.75) -4.17 (392)  -6.92 (4.28)  -1.79 (2.86) -8.84 (4.63)  -8.60 (4.42)
B4 L5 -7.25 (4.18) -3.05 (335)  -4.51 (3.76)  -1.26 (2.74) -6.32 (4.05)  -6.70 (3.89)

45 -4.73 (3.62) -1.89 (291)  -327 (320)  -0.88 (2.31) -4.15 (3.54)  -4.40 (3.21)
ZHWRE, L5 -6.80 (3.95) -2.15 (2.84)  -3.42 (3.12)  -0.95 (2.26) -572 (3.68)  -2.80 (3.16)

8 -2.21 (2.86) -0.93 (2.15)  -158 (243)  -042 (1.82) -2.01 (2.74)  -1.30 (2.42)
ZHWRE, 1.9 -8.71 (4.36) -328 (3.18)  -5.03 (3.69)  -1.37 (2.57) -746 (422)  -4.10 (3.54)

10.2 -5.10 (3.34) -1.67 (2.52)  -2.89 (291)  -0.75 (2.13) -438 (3.18)  -2.00 (2.76)
ERAYE AL 0.3 -1.93 (2.41) 0.85 (1.86)  -0.76 (2.04) 0.32 (1.53) -2.54 (238)  -0.70 (2.05)

5 2.39 (2.18) 1.22 (1.63) 0.41 (1.89) 0.59 (1.37) 1.97 (2.05) 0.80 (1.83)

R8 IEARMBHEREMER (ug/mL)
Table 8. Detection results of clinical plasma samples (ug/mL)

ANt HEARL (n) S E A S PE G Ji A
Nidilssae] 4 0.74, 2.36. 7.85. 18.62 0.74~18.62 0.5~30
EAa) 6 0.86. 1.86. 6.74. 18.35, 42.60. 52.40 0.86~52.40 0.5~60
VD RREms 3 0.68. 1.12, 2.45 0.68~2.45 0.1~6
ZHHRE, 4 0.56. 1.38, 3.74, 6.82 0.56~6.82 0.5~10
ZHARE, 4 0.73. 1.85, 4.62. 8.96 0.73~8.96 0.65~12.9
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