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Determination of the concentration of the active component polymyxin E

in the plasma of patients treated with colistimethate sodium using LC - MS/MS
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Abstract; Objective
mass spectrometry ( LC — MS/MS) method for determining the plasma

To establish a liquid chromatography — tandem

concentration of the active component polymyxin E in patients treated
with colistimethate sodium. Methods Polymyxin Bl was used as an
internal standard, and solid phase extraction (SPE) was employed to
process the samples. The chromatographic column was a Kinetex Cq
(3 mm x 100 mm, 2.6 um). Mobile phase A was an aqueous solution
containing 0. 1% formic acid and 5 mmol + L.”' ammonium acetate, and
mobile phase B was a methanol solution containing 0. 1% formic acid.
Gradient elution was performed at a flow rate of 0.5 mL - min~'. An
electrospray ionization (EST) source was used with positive ion multiple

reaction monitoring (MRM) for detection. The ion pairs for quantitative
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analysis were as follows: m/z 585.6—241. 1 (polymyxin E1), m/z 578. 6—227.2 ( polymyxin E2) , and m/z 602. 6
—101. 2 (polymyxin B1). The selectivity, standard curve, residues, precision and accuracy, extraction recovery rate,
matrix effect and stability of the method were investigated, and the plasma concentrations of polymyxin E1 and E2 in
patients treated with colistimethate sodium were measured. Results The linear relationships of polymyxin E1 and E2
concentrations were good within the ranges of 0.02 - 3.86 pg - mL™' and 0.03 - 5.65 pg - mL™", respectively.
The lower limits of quantification ( LLOQ) for polymyxin E1 and E2 were 0.02 pg - mL™" and 0.03 pg - mL™",
respectively. The standard curve equations for polymyxin E1 and E2 are ¥ =4.55 x 10 7' X =2.92 x 107> (r =0.994 2) ,
Y=8.61x10"'X-1.38x10 *(r=0.996 4) , respectively. The within — day and day — to — day precision, accuracy,
extraction recovery, matrix effects, and stability of polymyxin E1 and E2 all met the methodological requirements.
Using this method, the AUC of polymyxin E in 26 patients receiving colistimethate sodium ranged from 28. 42 to 317. 51
pg + mL~'. Conclusion This method is accurate, sensitive, rapid, and stable, and can be used for the determination
of the plasma concentrations of polymyxin E1 and E2 in human plasma.

Key words: colistimethate sodium; polymyxin E1; polymyxin E2; liquid chromatography — tandem mass spectrometry ;

solid phase extraction; plasma concentration
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Figure 1  The typical chromatogram of the liquid chromatography — tandem mass spectrometry ( LC — MS/MS) for polymyxin E1 (I),

polymyxin E2 ( II ), and internal standard polymyxin B1 ( Il ) in the plasma samples of patients treated with colistimethate sodium

A Blank plasma sample; B: Blank plasma plus lower limit of quantification (E1; 0.02 g - mL™'; E2; 0.03 pg - mL~"); C: Blank plasma plus control

substance (E1: 0.19 wg - mL™'; £2:0.28 wg - mL~"); D; Plasma samples from a patient after taking the drug. 1. Polymyxin E1; 2. Polymyxin E2;

3. Polymyxin Bl

F1 il LC - MS/MS L E 2 318 3% HH AT B A8 & ILHEAE b RS B BE RIE R JEE (% £5)

Table 1 Accuracy and precision of compounds (x +s)

Concentration/ Intraday precision Interday precision
Compound
(pg - mL™") Measured /(pg * mL~')  Accuracy /% RSD/% Measured /(g - mL™')  Accuracy /% RSD/ %
Polymyxin E1 0.31 0.32 +0. 04 103. 30 11.37 0.31+0.03 99.34 9.96
0.77 0.88 +0.03 114.19 3.49 0.83 +0.06 108. 33 7.77
Polymyxin El 0.45 0.47 £0.05 104.33 9.88 0.46 +0. 04 101. 10 9.07
1.13 1. 10 £0. 07 97.05 6.81 1. 06 £0. 08 94. 15 7.34
RSD: Relative standard deviation.
F2 I LC - MS/MS WL 5E 22 2141 28 TR IR A A8 57 LR it v 1 DU P 1) 2 B, AR I R E5 2R (n=6,% +5)
Table 2 Recovery and matrix effect of compounds (n=6,x £s)
Compound Concentration/ (g + mL ") Matrix effect/ % RSD/ % Extraction Recovery/ % RSD/ %
Polymyxin El 0.31 116.38 £3.35 2.28 61.64 +£6.01 9.74
0.77 106.34 +3.95 3.23 42.85 +£3.69 8.61
Polymyxin E2 0.45 129.73 +4. 19 3.72 69.77 £5.49 7.86
1.13 105. 03 +4. 38 4.17 48.34 £4.73 9.78
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3 LC - MS/MS M E 2 b B A% R B A LA P R DD OB EPESE R (n =5, 2 £5)

Table 3  Stability of compounds (n =5, x +s)

RSD/ %
Concentration/
Compound 1 6 h at 24 h 3 freeze — thaw 30 d at 24 h in
(pg-mL™")
room temp at4 C cycles at =20 C -80 C sampler
Polymyxin E1 0.31 2.98 2.09 14.4 2.04 5.51
0.77 3.34 2.36 2.75 3.56 7.30
Polymyxin E2 0.45 5.54 4.98 6. 61 3.33 4.54
1.13 1.57 2.55 9.15 3.06 2.74
.- . i o 5 \ 3
<80 mL - min~ M FH 4 K AUC,,, B F L  A%eSerelr s & SF 0 A, &S IT I, CMS

T >120 mL - minill%!%zﬂﬂ/g AUC,,, (P <0.001) , .3 4,

Concentration/pg-mL"!

t/h
B2 26 fIEMALRT0.5 h N 4525)5 1 h . 4525)5 6 h (1Y

L2459 FE TR 5]
Figure 2

The line graph of plasma concentrations at 1 h post —
administration, 6 h post — administration, and 0.5 h before the

next dose in 26 patients

R4 AFNUEFEERARH AUC,, , LLEL [M(P25, PT5) ]

Table 4 Comparison of AUC,,, in different creatinine clearance

groups [ M( P25, P75) ]

Creatinine clearance AUC

(mL + min~") " (mg'h" 'Lil)

<80 11 45.12(35.54, 62.42)

80 ~ 120 8 100. 44(98.33, 110.92)*®
>120 7 150. 42(130. 64, 236.98)"*

*: Group 1 ws. Group 2, P < 0.05, statistically significant difference;
Y. Group 1 vs. Group 3, P < 0.05, statistically significant difference;

“: Group 2 vs. Group 3, P>0.05, no statistically significant difference.
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CMS ffa e Mg 22, TR IR Tk 21 T B K i, A7 il ad A2
H CMS 1 2s R AR, ZTERINEIL A Z R R E,
XA FEEZE W R E M 25 s A E . BT
CMS A, LA ik % 5 uE bR T %
ZHWER E M CMS A ., @i MEmEh £
R R E1 E2 A vk B2 I 5 5 S (E Y 22 3 72 32
ML ETRA CMS b W Z R W &R E, M &
e 25 G 45 IR I R WIA Iy i %) CMS (1) K fifg & 2
TE M) o A A T Ak B 9 2 A AL 2R KGR T
A 1 AF A L BOME I [ AH A5 B, A R i 3 2
FEAVIIERE " AT 0 0 2 [ A 2 Bk
PO B RE A R A B CMS I3 R i T3 R, 4
CMS fREEMENR T Z /W R B, A A8 m ) E#
PE B ORI 0 245 SR I A A AR B B X R A
TRBAA AL, FFEFEA YT e B B iR
FI R B TCE A B B . BRI, AR 54 T AN
J" &1 SPE /INKE, LA B [R5 7] PHE | 9t 3 DA AR
HEAE HUROR A A I8 2% CMS Bk ik A%, o O I o
W B B LS

M 2019 4R EBRILRT  ZEE K E BNAYT
75 BRI LTESES O R SR 2y
el C 0552 pg - mL™' BEERFTE 24 TR R
2 R R B T g R
AR, SoRTIRGE T CMS (1R, H PK FHEAF
TR RS, e AREH , COUET 251 ff 5 45 I
R AEMTA TG EE 1 MIU (A4 T 33 mg CBA)
CMS 3k E g s v A 2 /W& £ C,, 0 F
HIEH 0. 83 ng + mL~'; MIZUYACHI 251 ffF 93 45 5
BIRTEESZ 2.5 mg - kg CBA(¢12 h)CMS B F1£
WAL A AR BHEEEE D MR ZHEEE D
C, W TEYE 5 (2.55 +1.28)  (4.38 +1.56)
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pg - mL™'y FAN 220 BF 95 8 R, fE # % 2.5
mg - kg™' CBA(¢12 h)CMS f Hp [ {3 32 303 o, T
BEFWEEMN C, N (1.79£0.37)pg - mL™",C,,
F(0.67 £0.22) pg - mL™', EfEEE H 2 f, KARAIS-
KOS % B 5 R 748 FH 7 9 MU f7 faf ) Bt 4.5
MIU,q12 h (124 F 297 mg CBA i i %] it . 149 mg
CBA ,q12 h) CMS ()45 i NS, A Z 22 E 1Y
C,.}2.65 pg - mL™";GARONZIK 2% Bf5% R , 78
T 2.5 ~13.6 MIU, gd (#1124 F 82.5 ~448.8 mg
CBA)CMS Wy E  EE AR, MEZHER E 1Y
Con}2.36 ng - mL™" ABFFENF 26 i 8 9647 1
LM 5E , 45 R W AUC,,, Jy (100.63 +65.41)
mg - h™ - L70 ANk 22 5k, HE T AT RE 5 R 2 3 A
B T hg A S AR R ) R e 25 R U1 A G, 53X
R 2 R 25 AR, X R 25 BT e I E SR A AN
[F] S50 AN [l A 0%, DA R R 5% v Rl RE A 78 119 TR
ZR R Cn 25 B ) A 0K 22 55 55 ) B0 R A
[, [ B A5 A8 VB D RE SRR B R AR YT R
CMS 2540 8h Ji A B> . esh, A 5T
T8 2 o B AN TR LT 3 BR 2R 4109 AUC,, ,, & BLILTTF
HRFEY AUC,, fA7E B 3% 0K, 2 B0 0 WU BR
R, AUC,, B0 1 e, #0081 UL T 365 B 5
ey, B AR o s 52 BR, A 2248, i 15 AUC,,,
AR LR bR o S R TR EZ R A
R EERNERBNEL, (15 AUC,, Bm, HAHE
R JE 2251 & B B P XURS: , (0 ELARAIL TR 75 22 0k —
L BE .
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