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FRARY, AR, FRAY, FARRT, FINE CBMASEE BB 0. 252638: b MZAMEL ICU, XBM 450000)
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Pharmacokinetics Study of Polymyxin B in Patients with Sepsis

ZHANG Jun®, ZHOU Lin®, ZHENG Tianyuan®, LUO Yonggangb* , SUN Zhi*" (a. Department of Pharmacy, b. Depart-
ment of Neurosurgery Intensive Care Unit, The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450000, China)

ABSTRACT: OBJECTIVE To study the pharmacokinetics of polymyxin B (PB) in sepsis patients and to provide evidence for its
rational clinical use. METHODS Sepsis patients were given intravenous PB, every 12 h (¢12 h), 4 consecutive doses. Blood sam-
ples were collected before each dose and 0.5, 1, 2, 3, 6, 9, 12 h after the fifth dose. The plasma concentrations of PB were deter-
mined by UHPLC-MS/MS method. The main pharmacokinetic parameters were calculated by non-compartment model, and a limited
sampling model was established with sparse blood concentration data points. RESULTS A total of 18 patients were included. The
main pharmacokinetic parameters of PB were as follows: area under the concentration-time curve for the 24 h exposure after the fifth dose
(AUC,,,,) was (63.33£30.88) mg+ h - L™", plasma concentrations prior to the fifth dose(p,) was (2.01 £1.54) mg + L™", post
the fifth dose peak plasma concentration(p,,,. ) was (6.90 £4.22) mg - L™, plasma concentrations of 12 h after the fifth dose(p,,) was
(1.64+1.04) mg - L™, average steady —state plasma concentration(p,, ,,) was (2.64 +1.29) mg - L™, trough concentrations after
the first, second and third doses were (3.35 £2.50) (2.74 +1.60) and (1.76 +1.10) mg - L™" | respectively. The recommended two-
point regression equation is AUC,,,, =2.08 +1.22p, +9.41p,. CONCLUSIONS There are individual variabilities in the pharmacoki-
netic parameters of PB in patients with sepsis. The loading dose of the first dose can reach the steady-state concentration as soon as possi-
ble, and the PB concentration point 1,6 h after administration can be used to estimate AUC,,, . It is suggested to monitor PB-AUC,,, ,
to guide the adjustment of PB dosage in adult patients with sepsis.

KEY WORDS: polymyxin B; sepsis; pharmacokinetic; limited sampling strategy ; UHPLC-MS/MS
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PR o 1Rl 22 R 24 2 24 B T 10 B — T
BiLk™, PB A PR IR YT 7 4% , FH 25 550 B S5 PRI AL
FAS KON I R A3 VIR G, PB AR HURE J A A
PRALFIZG B AS o et 2019 4R [E PRt g )
fEAE PB AR AS ML 25 3% - Rl 28 T i AR (AUC, o4 ,)
KF] 50 ~ 100 mg - h - L7, P38 1 25 vk
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FHHAA TR AUC L, 85 25 )5 i F 35 21 AUC
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WK IRTT s HEBRARUE : 2200 42 52 B IR AR YT Y
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K1 NAMBEEEFNATFREIRERSE. n=18 x5
Tab. 1

The demographic data and clinical parameters of the

enrolled sepsis patients. n =18 ,x +s

Parameters Values
Gender ( Male/Female) 12/6
Age/years 48.78 £11.55
Body weight/kg 61.11 £10.76
Urea/mmol « L =1 21.34 £17.47
Serum creatinine/ wmol - L ~! 149. 83 +99. 18
CLer/mL + min ~! 68.49 +49. 12
ALT/U - L~! 44.00 +32.31
AST/U - L~! 63.61 £69.55
Alkaline phosphatase/U + 1.~! 149. 67 +147. 83
Albumin/g « L ~! 31.98 +5.69

12 4
10 H
- 84
=
5
£ 6
)
&y
QL 44
24
0 T T T T T T
2 4 8 10 12

t/6h
1 EH%T %% % % B(polymyxin B,PB) % 3 Rt f1
PB P32t &M, n=16,x£s

Fig.1 Mean concentration-time plots of plasma PB in patients

onday 3. n=16,x £s

ST B, B 150 mg BRSO 1 he AL
HOHD 3 G gy 2 Ja AR W A A pae A

R2 TRAPBLATRERIRNEIRANFS K, xvxs

(3.35+2.50)mg - L™! p,, H(2.74 £1.60)mg - L',
Pt (1.76 £1.10)mg « L™, Hrh2 IR EHH S
25 2 J5 W ok B AR, B 216 i BB Ry PB-
AUC,,, M (63.33 £30.88)mg + h - L™ Hirpr 5 il
PB-AUC,,, fE /N T 50 mg + h - L7 2 6 i
PB-AUC,,,, [ K T 100 mg - h - L™"; p, Ny (2.01 =
1L.54)mg - L™, p, H(6.90 £+4.22)mg - L™ ,p, N
(L64+1.04)mg- L' p  H(2.64£1.29) mg- L',
M4 5 2225 7 PB | & A9 A [A]: 50,75 5% 100 mg,
q12 h, BERN I 9 3 AYER R AL, A ) 25 25 50
ARG E SRR 2. B 25 25 570 & 1 55
P I AN S L] SR 1P P D0 P12 22 T TCHRE
A (P >0.05) . Bl 45 245 50) f p 38 K, PB Y
TRIN 255 B (AUC, 1y, ) HE R, 50 F1 100 mg 7] & 211 7]
AUC,,,  Z 5 HA G ¢ E L (P =0.016),100 mg
R po, o o5 T 50 mg L (P =0.016), 24
ffaf 57 & 150 B 100 mg B, paye 23 5 A
(5.44 +2.47) F1(2.34 +1.50)mg - L™", =R HA
it EE (P =0.004) , &) 25 5 fif 7] i 100 5
150 mg My APk BIFRS WL, % 1 ICU i 5 2
T 245 T F14) i DL Rl AR P 245 8 A 380, 80 R
257 PB ISR A 70 i, J5 222 69T 254 M il
(therapeutic drug monitoring, TDM ) 4% 5 K 40 0 % [I%
& ¥ B ( minimum inhibitory concentration, MIC) {f
VEFEA R ) HEF ) 1 (50 ~ 100 mg)

Tab.2 Main pharmacokinetic parameters for different PB dosing regimens on day 3. x +s

Parameters 50 mg PB(n=6) 75 mg PB(n =5) 100 mg PB(n =5) P
AUCyp/mg - h - L1 21.82 £7.06 31.22+13.18 43.93 +18.00") 0.048
po/mg + L1 2.02+1.97 1.48 +0. 54 2.54+1.75 0.589
Prma/ Mg+ L1 5.50 +4.44 5.68 +£3.17 9.57 +4.63 0.243
pp/mg -+ L1 1.28 £0. 69 1.21 £0.70 2.53+1.24 0. 060
Pes,a/mg » L1 1.82+0.59 2.60 1. 10 3.66 +1.50") 0.048

1 5 50 mg B A, P <0.05,

Note: )P <0.05, compared with 50 mg dose group.

2.4 LA MEEEHEA
K H B — 8 2 B [a] 8 PB Wk 5 PB-
AUC,., 2 J0iZ A [l 53 By, BEE 1 ~ 4 A [A] 15
FEASH 1 e A (] U B TR A Ay G e TR, 5% S DL ¢
3o FUANN[A] ] 85 0L 25 96 BE 5 AUC,,, , Z ) AH ¢
P2 TR AL PBREYS AUC,,, , Z A A ¢
PE2E P AETEFE N 0. 349 ~0. 871, 242505 4[] 17 43
Mri s, Bl A0 A B[R] 55 3 22 ) B i vk gE 2 A0
PEFE, P 2 ~ 4 ADBFHE S TTRZT pipe pi- pepo F
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F3 A RRM LA L FHEE PB-AUC,,, , #y 1 VT A

Tab.3 Regression models for estimation AUC ,,, of intravenous drip PB by limited sampling strategy

t/h Equation 2 MPE/ %
Po AUCq.qp, =19.28 +6. 15p, 0.376 18.99
Po.s AUC.p , =14.77 +4.38pg 5 0.349 14. 60
p1 AUCq.15 |, =13.63 +2. 64p, 0. 545 11.88
P2 AUC.15 |, =6.44 +6.44p, 0. 850 5.51
03 AUCqqp 1, =2.51 +11. 66p5 0. 806 4.47
Pe AUC.15 1, =5.29 +11. 65p¢ 0.871 6.76
Po AUCq 15, =8.16 +11. 59pg 0.816 7.24
P12 AUCq.1 1, =12.99 +11. 36p, 0.584 12. 69
1P AUCq 15, =2.08 +1.22p, +9. 41pg 0.953 3.15
P1P6PY AUCq.5 , =1.83 +1.25p, +5.22pg +4. 66pgy 0.977 1. 84
P1P3P6PO AUCq.1p = —0.16 +1.22p, +3. 5903 +2. 57pg +4. 27pg 0.994 0.21

- MPE — Pl i 22 .

Note ; MPE - prediction error.

80 A 80+ B 80 c
12=0.953 5 =0.9770 °=0.993 6

_ _ bt )
T 60 L 60
= =
on on
E £

3 404 2T 40
o 20+ O 20
=1 B
= <

0 T T T 0 T T T ) 0 T T T |
0 20 40 60 0 20 40 60 80 0 20 40 60 80
AUC, 1y e/ ML AUC, 1 e/ M DL AUC, 1 o/ ML

A ~p1pfTL 3B ~p1-pepolii s C — py-p3-pepotiilc
A —pipg model; B —pi-pg-pg model; C —p-p3-pg-pg model.
B2 A EEEE PB-AUC,, LI 5 PB-AUC,.,,, HU &40 % 1

Fig.2 Correlation between the measured and predicted PB-AUC, ,, , values using different models

BERNRE 225, YRR G KR IAbR, X W LA, A BA WL A& RS, HE 7150 mg
TRAE R S P HAT BB S HATREI A i R AR R A A R B R R T4 T A ) R
SCHNS PB BR R i B A A, FLIR R B DL 2% 100 mg) 14 45 e AF, 4 00 8 & 7% it (=150 mg)
PERZG R T, S 2 MR 2507 5, S BT AR I, PB AER N ATHER AT AE L BUIR ML R, % 08 -
REXMELAEE] . PB K A SR 8 1 S IR S5 R UM 2 A0ZEt J 1CU HRies 24 B 1) 5 DA, JHE 77 I IR
K AR MR A P AT R R SR B Z A PREE SR i 100 mes
REHGSCHF o AT A BUA [7] 4 245 75) 47t 1] 25 -10F £ TDM W rh R T PB-AUC, o, , LA BE HER 31 )
LERBER, HER R ER R popu. M BPBRGRER K-, B A7 280M 2% 5 B Y
AUC, AN A AR, T RE S o i Bl A & e A A il R G &, PBO 4% Wk O
HURSF A K 1.0 ~2.8 mg « L™ i} & 1T L35 21 1 R HfE 32 1
50 1 75 mg FlGHALE S BRI ZIRTIG 6 py . PB-AUCo BRERKT AL R B, 16 I 0 i
P P12 P~ AUC L B0 F 225 T TG 12 75 & AN ] 5L PB W5 PB-AUC, AR IE 2
(P>0.05) K% 45 257 BE Y14 11 (100 mg,g12 k) (r* <0.9) J3HTE/R 2 ~4 A [] SR i 77 S A5
AUCy 5, po o [HR RS R, 15 50 mg FlAIME L PBUWRE IO T804 o BE A A, el ORR A 6 387 A0 i
BRESHAGIFENL(P<0.05), HRGTHM  GRBEEFARBRFET R, 256 % 8 i RE
FlEA PG FI R SR E R GRS TR REFE, AT LI pipe 9 2 D RAERT R
(=200 mg - d™") AR EZ S FEABIIOR L RAGTE AUC 4, FEAE I FRIATT H 45 45 40 B 11 MIC
B 44T U 150 mg Bl 4 ARSI T S 2 Bl R I LR A A
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PB {EMRREAE (B P (19 25 Bl A RE A7 A W 2 1
AT 22 57, HL IR AE J8 5 52 W 24 ) 2 3l o o 7R
MRREZ, G Se il ad t— 29 KA,
TR REAE 8B IR A S P A B B A X 2
B2 SRR A By DU 37 B 5t i S B X AUC
ARG SR . ARSI 5 A [ ) B 241 S8 3 O AN [ I
] 55 B AT W BE (4 > 1.0 mg - L™1 {HAMA ] 22
SR, DR AN WL B A ok B8 A Sy T
PB Il JRIT R A ME— bR, S BOR 2 AR 8K
f LI PB-AUC, ., LAFR T PB {191l R e 25 A
BERNAMZG o ASREXS BT A kB AE (& 1R
WO s R R — i gy 2 B, AR ds
PB-AUC,, Wi 45 2R K 40 B 1) MIC {i, B i 8 %
W R FH 25 75 58, DA 0k 20 285 1 AN R B g e i A T
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