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Initial Dosing Regimen Application of PK/PD Monte Carlo Simulation and Optimization of Pseudomonas ae-
ruginosa Infection in ICU

YAO Xin-kai', LI Chang-qing’, WU Ya-ling', LIU Ren', ZHOU Qi-xin'[1.Dept. of Clinical Pharmacy, Chongqing
Medical University, Chongqing 400016, China; 2.Dept. of Pharmacy, Chongqing Red Cross Hospital (People’ s
Hospital of Jiangbei District), Chongging 400020, China]

ABSTRACT OBJECTIVE: To optimize initial dosing regimen in the treatment of ICU patients with Pseudomonas aeruginosa
(PA) infection. METHODS: Based on the collected pharmacokinetic and pharmacodynamic parameters of antibacterial drugs, moni-
toring reports of hospital ICU antimicrobial resistance of PA from ministry of health national antimicrobial resistance investigation
net (Mohnarin) and Chinese CHINET resistance net, and the standard edition of Clinical Laboratory Standards Institute (CLSI)
2013 in American, the minimum inhibitory concentration (MIC) of PA was established and 24 administrative schemes with 6 anti-
microbial agents were produced. The best initial dosing regimen was decided by PK / PD models and Monte Carlo simulations to an-
alyze standard probability and cumulative fraction of response (CFR) of 10 000 “real patients”. RESULTS: The alternative initial
dosing regimens for PA infection were as follows, pipercillin/tazobactam 4.5 g, g6 h; cefepime 2.0 g, q12 h; meropenem 1.0 g,
@6 h; amikacin 17.5 mg/(kg-d); ciprofloxacin 0.4 g, q8 h; and colistin 150 mg, q12 h. CONCLUSIONS: As an optimized initial
dosing regimen, non-multidrug resistant PA is suggested to treat with cefepime, multidrug resistant PA is cefepime plus ciprofloxa-
cin, full drug resistant PA is cefepime plus ciprofloxacin and polymyxin.

KEYWORDS PK/PD model; Monte Carlo simulation; ICU; Pseudomonas aeruginosa infection; Initial dosing regimen
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B 2GR R A IR B PE AR A T Sk ARG | 58 B B
BRI YD R SRR RIS S WA PA XY
6 I LT 259 A BEUER (S) P (1) (TR 245 2R (R) S5 458l , i
Sl A PATH 251 0L, Ik 1.
R1 PATAMENERCE (%)
Tab 1 Summary of antimicrobial resistance monitoring of
PA(%)

CHINET 2
il A
gLt R 1 s R 1 s R 1S

IRRIFEAR /MRS 2050 2150 5800 2730 020 7250 2670 210 7120

Mohnarin

A 980 1610 7410 2440 1180 6380 2310 1220 6470
E2 7117 3930 1430 4640 3650 500 58350 3680 580 5740
POKF & 1250 0 8750 1680 480 7840 1640 440 790
WRIDE 2680 530 6790 2730 1000 6270 2730 960 63.20
LRnE 180 270 %55 — — = 180 270 9550

T+ % "M Mohnarin 1| CHINET WM ) B AR RS 24 253 155 4
[T 24288 5 =" /R SCHRoR & R 2 i

Note: “ * 7 National resistance rates were calculated based on the
number of bacterial strains and drug resistance rate monitored by
Mohnarin and CHINET; “—7” the research data was not published in the
references
12 HEZAY PAERBNRENERE(MIC) 5%

Z: W S RS 06 28 b AL P22 (CLSD i BT E )
YRR I A TRRHE (2013 ) , %38 1T B 42 [ PA Tiff 2
KHl i B BSOS 5 0 A0 AT TR A BU R 2500 PAFE Y
MIC MR L2 2.

®2 MEHYI PAERRMICESHE(%)
Tab 2 Frequency distribution of antibiotics MIC effect on
PA (%)

MIC, pg/ml

A

il 003 006 0125 025 05 1 2 4 8 16 32 64 128
IRRIFIM/ BRI 700 700 700 710 710 710 710 7.0 700 700 110 1.10 26.70

STt 720 720 720 720 720 720 720 720 720 1220 23.10
EP K 720720 720 720 720 720 720 720 580 36.80

k2 790 790 790 790 790 790 790 790 790 7.90 440 1640
WA 10,50 10.5010.50 10.50 10.50 1050 9.60 27.30

P2 1k 13.60 13.60 13.60 13.60 13.60 13.60 13.60 2.70 1.80
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ES
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Xof R ) A S R 47 T 24 4 IR 7 P A s £ 3L Sk e i i
MR Rim , H PK/PD AR BN £% Towic, TN :£% Tonne=
In(DosexfxV, 'xMIC ') x#,,x0.693 'x1"'x100% ", X, f%
T e A L3 H U 125 25 Wi 3 i 3k MIC 9B 7] s Dose b 24 h 4%
Ziflim s f(f=1—PBs) W& 250 B 5350 Vo N F WA A 255
te A R AR 2] R

X e BE O AL BT R 25 P BT oK s &L, H PR/PD 48 H
IQuas» AN 1 1Qum = Can MIC , Ce=Dose/ Vi, A, IQuan
AN TR BB Coun AR ZH IV PRV AL s Vi RS AT AT 2

WV E  ZEEZ 58 : AUIC=AUC -, /MIC",
AUC,.is=Dose/CL. FH, AUIC NI T3S %0; CL A 1M 3¢
TR ; AUC 2k 0~24 h 24 -] i A
15 EMEHBYMNANESH
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Tab 3 PK parameters of antibiotics

Bt VL fia,h PBs, % V,lkg  CLLh
IRAIFTR/ ML ET 7192167 0.88£0.39 17 - 14531468
Je 5 10134410 203018 15 - 1248157
Fl 1393240 LI5£0.15 2 - 18684232
PR 10131272 3.10£061 4 0313009 4172077
WAL 2504£020 324016 30 - 3490879
LEHE" 14001098 2.00£0.10 55 0194001  888£030

s =R SRR B FRZ I 5T £

Note: “=" the research data was not published in the references
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{E, 25 24 7 S A6 45 2 10 MIC (AR AS Y H AR AR | B I AR e
(Probability of target attainment, PTA ) , R FEA 2 1 0] LATHE
PR VAU H A 0 M8 A4 01 SR A =, B RS 0 4348 (Cumula-
tive fraction of response, CFR) ., PTA &, CFR=90% {F y 5 {4
NS ST AR T I A PR

CFR= i‘lPTAiXFi ....................................... sl

23U PTARTEREE MIC B A SR T s Fi M TR
PRET R 454> MIC 431 (R XA %
2 #HR
2.1 BEHFTRIATT PARH CFR

MRS 2528025 827 BRI, 2R75 1 24 Fh 45 2577 SR T
M) CFR, L34,

F4 BEHFRIATT PARSH CFR
Tab 4 CFR of various dosing regimen for PA infection

Bk B% CRR, % Bl BENE  CRR%
URAITGAR/MAEI 3375 g,8h 85.19 FR-f A 10 mg/(kg:d) 8676
3375 g,q6h 8971 15mg/(kgd) 893
45¢,g8h 86.23 175 mg/(kgd) 9036
45¢,q6h 90.89 0mg/(kgrd) 9187
St 10g,q12h 86.04 AR 02g,g8h 8188
10g,q8h 88.45 04g,ql2h 8579
20g,q12h 92.83 04g,g8h 9303
20g,g8h 9493 06g,g8h 9715
KB 075g,g8h 85.24 ZHAE  100mg,ql2h 84386
0.75g,q6h 88.61 125 mg,qI2h  89.88
10g,q8h 86.73 150 mg,ql2h 9157
10g,q6h 94.14 200mg,ql2h 9234

P % 4 ] L, DR 7 75 /At e B30 4.5 g, q6 h; Sk A i
2.0g,ql2hF12.0g,q8 h; ELH R 1.0 g,q6 h; KR E 175
mg/(kg-d)F120 mg/(kg-d) ; FRNTP A 0.4 g,q8 hF10.6 g,q8 h;
ZHHZ 150 mg,q12 h #1200 mg,q12 h i CFRAEIIK T 90% .
22 BITPAREMERAAAE
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PLCFR=90% H. H 25 24550138 e AR ) J5 SV e e #7 4
Y55 IRYT PA IR R 2R 2 T R AR 5.
R5 BT PARRMIERRIAR
Tab 5 Recommended schemes of dosing regimen for PA in-
fection
S EES LS

NMDR-PA (D% AMAG 20 g,q12h  QURHIFEH/HPEENI4S g,q6 h; OB HER 1.0 g, 6 h; DRDK £
175 mg/ (kg+d); SFFFIPE 0.4 ¢ g8 h

MDR-PA  (D3kAMAG2.0 g,q12 bt QURRIFTH /PRI AS o g6 h+IFTTDE 0.4 g, o8 by @IRFLFG
R4 g,q8h /A4S g,06 hHFTAFR 175 mg/ (kg d); DK HUMAG 2.0
¢, qI2 h+FDRF IR 175 g/ (kg d); LT i 1.0 g, o6 W3R

04 ¢,q8 h@FEFHR 1.0 g,06 WK FE17.5 mg/ (ke d)

PDR-PA (DTG 2.0 g, 12 bt QURHETHK/BISEIHAS g, o6 TR 04 g, o8 M ZBH
TAR04g,q8ht 150 mg,ql2 hy GRS P/ LIS E 45 g, 6 bR TR 175
ZHAZE150mg,q12h  mg/(kg-d)+ZHHZ 150 mg,q12 h; @%AMIT 20 g,q12 bR

FE175 mg/ (kg d)+ZHHAZ 150 mg, q12 h; OFEF FH 1.0 g,
O h+IF PR 04 g, ¢8 h+ LB E 150 mg, q12 h; ©E F $i
1.0 g, g6 PR 175 mg/ (kg d)+ S B Z 150 mg,q12 h

FH 35 1A, SR IR 2 50 45 24 77 %8 0 : (1)NMDR-PA, k&

fUnk5 2.0 g,q12 h, (2)MDR-PA, Sk [I5 2.0 g, q12 h+3F P

DAL 0.4 g,q8 h, (3)PDR-PA, Sk f k5 2.0 g, q12 h+FR P70

0.4 g,q8 h+ZZh % 150 mg,ql2 h,

3 itig

PA S —F T V2 AFAE T IR v (84 2% B A5 PR S0 1A L

JEFEICU H 43 B B 5% ULTR . Mohnarin 2011 — 2012 4Ffiif 2}

WEMIH S SR PA 4 5% 5 B R WE P11 43.2% , SRS 1Y,

— 5[] B BA B AFE 5 A T MDR-PA JEEGE X BT IILAE £85I PR

ST RS 520, UE B L 2 38 IR 8 iRy I BB AT R

CHeAA R 44 9% )™ A el D, B T 1E A A SRR 95 i 1R 12 W

G B SRR PSSR TT T R B CEE . SR PK/PD AR

E A SR RIS BN iR B RIS A BRI BT IR BT R 25 0iR T

T % R EEA T 258243500 A8 5 M 253024 4NH MIC (B

FI A AT B0, TS 23 A A Bt A0l R AR, IR 45

A RORYTHERE B 2 BEAS AT H BRI i 24 X R A Ik

YL i TR T A A T

AWFFEEE R BN R PG M/ kB 4H 4.5 g, q6 h; Sk
f52.0 g,q12 h; EXHERG 1.0 g,q6 h; BiKR 2 17.5 mg/(kg-d) ;

NP 0.4 g,q8 h; ZFE R % 150 mg,q12 h 0] {EH PA I U

PLIWIIR LG 2577 58 o ASEADLAS R i (T P WR v P bk e 2

H Skt fs SEP B R ANV R 2B R R 4 2 T

58, YAE 2014 A S AR B TR TS PRI SRR L 2R B AR AL

AR BYERZ 9o SR, PR R A 17.5 mg/(kg-d) 5EFK

FPUR R B3R L 15 mg/(kg-d) A 2251, X AT RE S AW

R 25 BRI IR T hRR i ICU MBI o6 il Heie, &

PR P Y BB R A AR 225, 43 o 79.20% .82.30% - ILAh, &

FAP R | 7ESE E PR 2 (ATS) HEFERT KR AL TRYT 7

0 20 mg/(kg-d) , MiAERRPNFAERE 4 156~20 mg/(kg-d),

¥ IR EHEAE IR R, PR TR B BE AR I RIA T 52 ik

HR] BEAAAETRYT RS R G S0 AT S B SRR T

X AN EPUR YRR b AR T 6 R

254, RIS U B BT OKAR B TS X T B- PN B e i il

b R AS B AT P B AR 2h , sl T A S I P24 6 4%, AT 3

Yo T IEERPE R T R BRI .

Z T} 245 W DR B, PA I PR B FH 22 2550 1A 24 ) i 24 5%

BAER OO I PR B # UL MDR I PDR S0 7 2 —5 1,
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Ja s AN B 253, B2 L 22 0kl R IR R TR o BRI,
A6 T A AR B R . 2007 4F 25 [ JR YL 24 25 (IDSA) |
ATS DL J% 2014 45 AR PR 22 2 R 2 0 23 Tk e 2 A 5 O 4
FAHEREIR S FH 25X PAY 17 5 00 - HATHT PAME IRk
T 2R BB A TR 2S5 W o 70 A 525 ol 3R B A BT PA R

HOBR 5 B R+ A BT PAME PR SO TR I S el BT 26 . %

Tk B 25 24 0 H 2 PDR-PA [l , B AN 7

REEA B HEAL ETEME R R

38 3o 3 4 ] A0 T 24 A T S S L PA K 36 B K e

T 2454 (36.80 % ) L 220 foy T WR A7 PY A/ Al 2L 3H (26.70 % )

Sk A5 (23.109% ) o AL FT BE g #8515 7 Bk 7 % g ot

KLIK) PA LA R T 77 R 1% B- A Bt M 1t 1 7™ AmpC il 5K

fPA LU AN, 7 BT 5 BT 25 PA SR AFAE AP FLEE 11

OpdD: il 2k K Feih it I , B2 xE LATE A 20 T 48 N i

ZHHLHIT, T LAY AR B- N BERE S ST 250367 PA

IR, A LA PO T Sy S FELRE 5 > R 78 b Al e £ 3 > 56 37

Bir . Abdi-Ali A SE"BIESE T AR R 25 X REIE B A R R

I A BRI PA BT BRI 1 , e B P 0 R X A W R ) 2 37 46

H390% , BT AR AR 59% o WeAh , RS VD 5 2H 2L 52 Lo B

KRR RER ORI B R R VR . TN R A

B2 A R 52, © IR AR YT i R %

it 2 U BT 2, A E 52 9 41 R 5& T Mohnarin 1 H [

CHINET ffif 25 £ W 42 15, 3552 E AN TR 2515 DU 27 245 5 8 A

BORHIFEW . PR AT 25 2507 S8 806 T (B H IR W i B D RE

FUFIIRE . PR, 7RI RS2, 225843 %5 1B ICU H PA YT 2Y

O A H DX R A T 2717 D0 S B I B S REAR Hh 2R 257

ZEEL AN, AWFFE X MDR-PA . PDR-PA JERYLHEF T 1A 4

257558 WRG 254 n] BERRAR AL BT U 25 4 PA 1Y

YKo I, EER B RS 2G0T UG 45 2507 SRR

i it ] 1R A R I TE S 2R SCfp . AN ad, TR 2 AR SCE

PEOU T IR I T2 A A R S E A
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Study on the Relationship of CYP3A4*1G Gene Polymorphism and Plasma Concentrations of Paclitaxel
JING Hong-ying, GUO Yu-zhi, TAISHI Jing-hua, ZHANG Zhi-guo, DONG Li-hua (The First Affiliated Hospital
of Jiamusi University, Heilongjiang Jiamusi 154002, China)

ABSTRACT OBIJECTIVE: To investigate the relationship between the genetic polymorphism of CYP3A4*1G and the plasma con-
centrations of Paclitaxel in the chemotherapy patients with breast cancer. METHODS: The plasma concentrations of paclitaxel were
detected with high performance liquid chromatography (HPLC), and the genetic polymorphism of CYP3A4*1G was determined
using polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) to analysis the relationship between the
genotypes of CYP3A4*1G and the plasma concentrations of paclitaxel in the chemotherapy patients with breast cancer. RESULTS:
The plasma concentrations of paclitaxel in patients with different genotypes were CC allele (0.097 6 + 0.042 9) pg/ml, CT allele
(0.102 4 £ 0.046 6) pg/ml and TT allele (0.106 5+ 0.036 7) pg/ml. There were no significant differences of the plasma concentra-
tions of paclitaxel among these 3 genotypes (P>0.05). CONCLUSION: There are no relation between the gene mutation of
CYP3A4*1G and the plasma concentrations of Paclitaxel.

KEYWORDS HPLC; CYP3A4*1G; Paclitaxel; Breast cancer; Genetic polymorphism
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