254 S -
Z RN R B2k RE B e S A EORE AR TP B
' WARE A FE OKKREIN(REEEAFZ-WEERAZH, 2K 400038)

hE4ZES  RIT78 XEfFRERE A XEHE  1001-0408(2023)06-0704-06
DOI  10.6039/j.issn.1001-0408.2023.06.12

i E BM ALNESHBAEIBRGREGTEFERTRR, Fik oSS0 R CREREOREE A SFEE
E2 2 WA, KA AR &30k A8 &% - $ B R % (UPLC-MS/MS) i M % % 51 & B1 B2 #9 i 2K E . VABEH Ci 4 &34, Ak (4
0.1% W #2)- THE (4-0.1% F 2 ) A A A S ATH B s b, ik 7 0.5 mL/min, #E4% 4 10 L, KA W E & TR oA % R w4
XHAFEE TR, AT E T35 54 miz603.2—101.2( % 2E % B1).595.7—~101.1( % 2 H £ B2) .578.5—~101.1( A
A7) o RN LRI MR 196 Eak B AN S RH F BB RE LR EF TS (AKDW L AT oS BHZBR
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Determination of polymyxin B concentration in plasma and its application in critically ill patients
GAN Yu, YU Mingjie, LIU Fang, CHENG Lin, CHEN Yongchuan (Dept. of Pharmacy, the First Affiliated
Hospital of Army Medical University, Chongging 400038, China)

ABSTRACT OBJECTIVE To establish a method for the determination of polymyxin B concentration in plasma and apply it to
clinical practice. METHODS After precipitated with 5% trichloroacetic acid solution, using polymyxin E2 as internal standard, the
concentrations of polymyxin Bl and B2 in plasma sample were determined by UPLC-MS/MS. The determination was performed on
BEH Cs chromatographic column with water (0.1% formic acid)-acetonitrile (0.1% formic acid) as mobile phase (gradient elution)
at the flow rate of 0.5 mL/min. The sample size was 10 pL. The detection was accomplished with electrospray ionization operated
in positive ion scanning by multi-reaction monitoring mode. The ion pairs for quantitative analysis were m/z 603.2—101.2
(polymyxin B1), m/z 595.7—101.1 (polymyxin B2) and m/z 578.5—101.1 (internal standard). The plasma concentration of
polymyxin B in 79 critically ill patients was measured by the above method, the occurrence of acute renal injury (AKI) was
recorded and the relationship of polymyxin B concentration in plasma with AKI was analyzed. RESULTS The linear ranges of
polymyxin B1 and polymyxin B2 were 200-20 000, 50-5 000 ng/mL (#>0.995), and the lower limits of quantification were 200
and 50 ng/mL, respectively. RSDs of intra-day and inter-day precision tests were not higher than 12.06%, the average extraction
recovery was 103.04%-117.44%, and RSDs of matrix effect test and stability test were all not higher than 7.42%. Steady state
trough and peak plasma concentration were (2.54+2.52) and (8.17+5.20) mg/L for 79 clinical patients using polymyxin B.
Eighteen patients out of 27 included patients developed AKI, with an incidence of 66.67%. The peak concentration of polymyxin B
of patients without AKI was significantly lower than that of patients with AKI (P<<0.05), but there was no significant difference in
the trough concentration between two groups (P>0.05). CONCLUSIONS The established UPLC-MS/MS has the advantages of
simple operation and high sensitivity, and can be used to monitor the plasma concentration of polymyxin B in patients. The
occurrence of AKI is correlated with the peak concentration of polymyxin B.
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Fr R FE 44 1.00 mg/mL 85— X BRI T
222 WNFRTAEWR BRI FRXT IR, FH 0.29% H
FRVE TRV F e % L AR BRI i MR B4 1.00 mg/mL )
it 45 5 B b R i 4 WO L 0.29% Y RV T B, 71
S EE SN 5 000 ng/mL AY PN FR TAE .
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KK i a=0.05, Z5H IR, K&k 4 AKTABRE A .
g Y i 4353 4 (1.06 £ 0.69) | (3.91 +2.59) mg/mL, AKI
AR BT R B 40 R (1.94 +1.52) L (7.09 +3.71)
mg/L; R & A AKT AL 1) 6 vk B i 35 (KT AKT 4
(P=0.023), M PHZL B H AR BE LU 22 RS T

-+ 708 - China Pharmacy 2023 Vol. 34 No. 6

S(P=0.067) . XFW] AKIH A ES ZHR R B RIS
JEHARRNE . SR 3.

8 =

o
1

e/ (mg/L)
Do =
1 L
IV i/ (mg/L)
o =
1 1
[ )
oo e
X0
| |
] -
[
]

I
AKI4] KK AKTAL AKI4]

o

1
K KA AKT4]

AR B. W

a: HAKI4 A, P<<0.05
B3 MABRESHEZBE ERESHE

3 it
3.1 HthAEMRL

ZHHE B —Fh Z KW R, 0] 7E ESLIE & T
(BSI) AT F2 30 A5t 1) Wi Jo7 5 3 72 1) R A
AR PR A AT & B, [M+2H] 1R 27 X (2 3 &K Bl
m/z 603.2—101.2 . Z Fi & % B2 m/z 595.7—101.1) f |
B IR TR B R RUE R B TR B m/z
603.2—101.2 . m/z 595.7—101.1 1 g 2 Flt 5l 2 114 5 4 5
FXt. R, 2868 % B lE—Mi kb &4, CrkiiE
K CoFEREIRAG e/ B A RE™ Y, AR Fir i e
7 ZORBAX SB-Cis (2.1 mmX50 mm, 1.8 pm, 3£ [#
Agilent A 7] ) , Shim-pack GIST Ci5(2.1 mm X100 mm, 3
wm, H 7% Shimadzu 2\ & ) #1 BEH Cis(2.1 mmX 50 mm,
1.7 wm, SE[E Waters 2 7] ) 3 F (o i ik 1) 43 BER5CR | 245
SR, BEH Cs 20 B R A b, H AT HT e [ 4, 3 A
15 A 1L 245 30% 5 11 g 30 e O

I 35 ot T Ak P 0 A 5 VR - VR A T [T AH K B
LA AVEEEY W-RAEBEAEH T2 8mE
B X SRR 5 105 86 UURE A EL , A AE B8
YEEH FERT R, A8 H F I R RAEA 734 5 PR e, A%
5T e85 2 DT X 2 26 1A R B IR AR #7174k
P, AR AT KB, BEREA HLIRF (205 ) 2
TR UUE , A7 76 B 5 100 58 5 500, 30 28 4 3] A 56 3¢
BRI S I , A 4% 5% =S BRI R TTTER]
MRS 5% = FH LRI AT N 42 3 ), 1l
IR A UTTE RO BT, FE RN 75 & BRI R
ARAFHE LT AW T RN 5 1) R AU
32 KRR AZERD

Z T 2 BRI R R 7 32 SR 4l AR AT
PHEEN AR BE AR Z R R B4 Ik
ZESRR Ay HT R T R R R E R RIS £
FFEThE o AEHRIE SR, N2 28 W E B AAK
1o R 25 AR (A5 B R oA Il 24 v AR 25 5 B
o FRARRFIRZE R R, 22 B E BIGIT A, A 18
#1(66.67%) B H KT AKL, %4555 5 T A RFST 24

rREZG R 2023 4E55 34 445 6 1)



(45% )™, 73 A J5L PR ] B S5 AR ST N A I REAS BN
AAIRAFAE A o AKTAL SR & AKT4LRE Y
1 259 B UL A AL R AKT IR A2 5 2 R B i
WIEAHIC  IZ AR5 HARAT ST 4 R AR — 5, 2R
R BB BEPERI 2 7% 24 1E 2 F 24 4 2 R P 7 R

JUIGRIT R AT, (H i T AR WA IREA RN,

WeAR WA 55 2 BT R B B AR B OCHR IR T

20T

25 LR AR ST T I E 22 BT R B L2 VR

f UPLC-MS/MS i, I J TR B AN Z 2R R B 1Y

ML 254 s AKT Y A A ] RE-5 22 R A 3R B B IR HAY

AHIAE

Sk

[1] NANG S C,AZAD M A K, VELKOV T, et al. Rescuing
the last-line polymyxins: achievements and challenges[J].
Pharmacol Rev,2021,73(2):679-728.

[2] "WEELGEFHBRBEGRLR L Z G 2, h R E
WAoo, PR AR B R Ao 5 PR 2 R
FRRPUA LW RS BN 227 B R, i ARss
BRI 2476, 2021, 44(4) :292-310.

[3] Antibiotics: VI :
tyrothricin[J]. N Engl J Med, 1958,258(24) : 1213-1215.

[4] YANG Q W,POGUE ] M, LI Z K, et al. Agents of last
resort: an update on polymyxin resistance[J]. Infect Dis
Clin North Am, 2020, 34(4) : 723-750.

[5] WILLYARD C. The drug-resistant bacteria that pose the
greatest health threats[J]. Nature, 2017 ,543(7643) : 15.

[6] HUF P,GUO Y, YANG Y, et al. Resistance reported
from China antimicrobial surveillance network (CHINET)
in 2018[J]. Eur J Clin Microbiol Infect Dis, 2019,38(12)
2275-2281.

[7] RABANAL F, CAJAL Y. Recent advances and perspec-
tives in the design and development of polymyxins[J]. Nat
Prod Rep,2017,34(7) :886-908.

[8] JUSTO J A, BOSSO J A. Adverse reactions associated

neomycin, polymyxin B, bacitracin and

with systemic polymyxin therapy[J]. Pharmacotherapy,
2015,35(1):28-33.
(9] ThEPFFRBE R S fEE B L2 2, iR B R

BEBe s RPN IR IE S L L & i 2 . 2R R
I R FH e R, e o R 7, 2019,
31(10):1194-1198.

[10] TSUJI B T,POGUE J M, ZAVASCKI A P, et al. Interna-
tional consensus guidelines for the optimal use of the poly-
myxins: endorsed by the American College of Clinical
Pharmacy (ACCP) , European Society of Clinical Micro-
biology and Infectious Diseases(ESCMID) , Infectious Di-
seases Society of America (IDSA) , International Society
for Anti-infective Pharmacology (ISAP) , Society of Criti-
cal Care Medicine (SCCM) , and Society of Infectious Di-

FREZ P 2023 4E5 34 455 6 1)

[11]

[12]

[13]

[14]

(18]

[16]

[17]

(18]

[19]

(20]

(21]

seases Pharmacists (SIDP)[J]. Pharmacotherapy, 2019, 39
(1):10-39.

KAUFMANN A. High-resolution mass spectrometry for
bioanalytical applications: is this the new gold standard?
[J]. J Mass Spectrom,2020;55(9) :e4533.

EZR A ZE 14 e N R RN [E 25 8L PUFR[S]. 2020
AR AL v R 2GR L, 2020:466-472.
Section 2: AKI definition[J]. Kidney Int Suppl (2011) ,
2012,2(1):19-36.

MENG M, WANG L, LIU S, et al. Simultaneous quantita-
tion of polymyxin B1, polymyxin B2 and polymyxin B1-1
in human plasma and treated human urine using solid
phase extraction and liquid chromatography-tandem mass
spectrometry[J]. J Chromatogr B Analyt Technol Biomed
Life Sci,2016,1012/1013:23-36.

HEE K H, LEAW Y K J, ONG J L, et al. Development
and validation of liquid chromatography tandem mass
spectrometry method quantitative determination of poly-
myxin B1, polymyxin B2, polymyxin B3 and isoleucine-
polymyxin Bl in human plasma and its application in
clinical studies[J]. J Pharm Biomed Anal, 2017, 140:
91-97.

COVELLI J, RUSZAJ D, STRAUBINGER R, et al. The
development and validation of a simple liquid
chromatography-tandem mass spectrometry method for
polymyxin Bl and B2 quantification in different matrices
[J]. J Chromatogr B Analyt Technol Biomed Life Sci,
2017,1065/1066:112-118.

HAa R, E0EL 5 AR ST AL PR RAE 2 3
SEREFE RN FHPERE[T]. T2 2 5 I K25 3, 2018, 29
(1):110-117.

SANDRI A M, LANDERSDORFER C B,JACOB J, et al.
Population pharmacokinetics of intravenous polymyxin B
in critically ill patients: implications for selection of dosage
regimens[J]. Clin Infect Dis,2013,57(4):524-531.
ZAVASCKI A P, GOLDANI L Z,CAO G Y, et al. Phar-
macokinetics of intravenous polymyxin B in critically ill
patients[J]. Clin Infect Dis, 2008,47(10) : 1298-1304.
SISAY M, HAGOS B, EDESSA D, et al. Polymyxin-
induced nephrotoxicity and its predictors: a systematic
review and meta-analysis of studies conducted using
RIFLE criteria of acute kidney injury[J]. Pharmacol Res,
2021,163:105328.
DENG Y,GU J Y, LI X, et al. Does monitoring total and
free polymyxin Bl plasma concentrations predict poly-
myxin B-induced nephrotoxicity? A retrospective study in
critically ill patients[J]. Infect Dis Ther, 2022, 11 (4) :
1591-1608.

(i H #1:2022-10-25  &[R1 H 1 : 2023-02-06)

(SR %)

China Pharmacy 2023 Vol. 34 No. 6 £ 709 -



