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Basic Treatment of Hospital-acquired Escherichia Coli Urinary Tract Infection Based on PK/PD Model and
Monte Carlo Simulation

WANG Ying, YAO Yinhui', HU Jiuli(Department of Pharmacy, Affiliated Hospital of Chengde Medical College, Chengde
067000, China)

ABSTRACT: OBJECTIVE To optimize the initial treatment plan for hospital-acquired Escherichia coli urinary tract infection
by using pharmacokinetic/pharmacodynamic(PK/PD) model and Monte Carlo simulation. METHODS Screening patients with
urinary tract infection of hospital-acquired Escherichia coli in hospital in 2017 and 2018 were selected as the 2017 group (42
cases) and 2018 group (40 cases), and six antibiotics including levofloxacin, cefazolin, amikacin, ceftazidime, ciprofloxacin,
piperacillin/ tazobactam were selected for PK/PD model and Monte Carlo simulation. The cumulative fraction of response (CFR)
for two years were calculated and compared to optimize the optimal initial treatment regimen. RESULTS In the 2017 group,
the CFR of ceftazidime (2 000 mg, bid), cefazolin (1 000 mg, tid), piperacillin/tazobactam (4 500 mg qid, PI), amikacin (400 mg,
qd) was 100.0%, 94.27%, 88.02%, and 90.89%, respectively. In the 2018 group, the CFR of the above 4 antibiotic drugs were
81.52%, 92.88%, 82.58%, and 88.69%, respectively, which was 18.48%, 1.39%, 5.44%, and 2.20% lower than that in 2017,
respectively. And cefazolin(1 000 mg, tid) had the lowest CFR reduction. CONCLUSION Cefazolin (1 000 mg, tid) can be
used as the best initial treatment for the optimization of urinary tract infection in hospital-acquired Escherichia coli. amikacin
(400 mg, qd), piperacillin/tazobactam (4 500 mg, qid) and ceftazidime (2 000 mg twice daily) are acceptable and can be used as a
preparation choose a dosing regimen.

KEYWORDS: pharmacokinetic/pharmacodynamic model; Monte Carlo simulation; hospital-acquired urinary tract infection,
Escherichia coli; treatment plan
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1.2 MCS }ik

R A5 R 352 A TR A DR R 8 R L I 7 9 i LA
1, AT I R B MCS(Crystal ball 7K i ERE A,
JE[H Decisioneering 2 5 T %)% 6 FhL #2591 (2
AR R . kAR Sk fhnE . FRNTD A B
K AR B DL K WR iz 7 AR/ Al s 2 3 FEATABE4EL 10 000
W, IR 25 UL B RNATRE M X 2 s . 2
WA BAUSBGHATIE D], SR 5 M 25 oA e 2
R, AR BUE PR R IR A R MIC 3 A i AT
HRMG . HhS2i i RGNS FEA S
2y RG] | B RGH AR DL S 2 2 a] B A
S SR EA MK E AL EE . -
2P A TR UC) . 259 (Cinax) «
T3 A AR (Va) LA B ETE BR AR (CL) A5 o B AR
Hh 7 TSR DBE 25 3% S8 YK = )
(tinp) CL W M BUEZ M 5 QfRit MIC ik
B s D2 a) B LA K 45 2550 s AR A 45 2459
R RIATHIE ; D252 B s R R AT
HH, Ve=CLx1125/0.693; QRGN f BHH
i UL B IEATHE , IR f IR I BI 53 A5 o i 1]
RG24 vk i R T MILC g I ] 5 485 24 1) B 1) 77
53 LA (% T>MIC)E /R, LAWRHE o A/l (38 | Sk
At g D % Sk AR % T>MIC =70% K H AR B,
B2 7R Bt i ROCR R4, JF LR BN o0 B
(cumulative fraction of response, CFR)CFR=90%f
yoR T AERAETIE N

CFR = iPTAi xF,

i=1

Hrf, i FRE MIC KRR, Fi: W
PRAS MIC 43+ 433, PTA;: WS MIC Sk
FRME
2 R
2.1 VREEFNES R BT B 250 25 B2 S 4K

R (B AR T T 245 ) (G PRI . Sk AAIE |
WIR 37 VG AR /At s EX43E) D2 % i 8 A4 i 784 245 ) (22 S TR
WA FRNVE . KR )3 #2505 L
F°1ME 2,
2.2 2 HBERPIRAY MIC 534 RAIUES R

2 HEBE A PURE 2T KR A ) MIC 43
i3 3~4, R MCS X CFR=70%1 6 Fhi i
TR, RBRAUZE IR LR 5. Hirh 2017 4R
)k A BE (2 000 mg, bid). kfBEM(T 000 mg,
tid) . MR PG AR/Ah R B 3H (4 500 mg, qid, PI)LLK
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B[ K ££(400 mg, qd)#y CFR 451k 100.0%,
94.27%, 88.02%, 90.89%, 2018 4F-4] Fit 4 Fpd
HZWI%) CER 4351 J 81.52%, 92.88%, 82.58%,
88.69%, AHLL 2017 4E43 00l T % 18.48%, 1.39%,
5.44%, 2.20%, SkAIMEFR(1 000 mg, tid)CFR T &
PRI

®1 HERBELELGYLGHFSHK

4 2018 FHLTH AW A% FE MIC - H
Tab. 4 Distribution of MIC of Escherichia coli from

various antibiotic drugs in 2018 group n(%)
L1754
MIC/
pgmL-t PR B2 NS IIE ¥ S [} KAl WRRLPGM

KA WE WA IR il R
<025  00) 11275 3(75  0(0) 0(0) 0(0)
05  0(0) 0(0) 3(7.5)  0(0) 0(0) 0(0)
1 0(0) 3(7.5)  10(25.0) 0(0)  30(75.0)  0(0)

Tal.).‘ 14 Pharmacokinetic parameters of time-dependent ) 3587.5)  00) 000) 0(0) 000) 000)
antibiotics
g 4 2(5.0)  26(65.0) 0(0) 27675 5(12.5) 7(17.5)
254 FHERTE Vo/L CL/L-h A?/’; CFR/% 8 0(0) 0(0) 24(60.0)  0(0) 0(0) 0(0)
=1 /0
) 1000 mg, tid  17.70+3.08  5.11+1.08 10~17  100.0 16 00) 00) 00) 2500 00 00)
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) 1 000 mg, bid 8.60+128 3.10:0.70  74~86 0
fkj;% 1000 mg, tid  8.60+1.28 3.10+0.70 74~86  100.0 TS 2017 40 2018 F 4 B #H LW 24 CFR 4
‘ 1000 mg, qd  8.60£128 3.1040.70 74~86  100.0 R H
4500 mg, tid 12014178 11.01135 2535  20.18 Tab. 5§ fCOmpar1§or;0?f CgI;O 1s;gmulatlon results for each
;ﬁ;‘{’f 4500mg, qid  12.01=1.78 11.01£1.35 25~35  42.97 group of patients in 2017 an
. T .. 2017 4E 2018 4F
- L] # ;
W 380 4500 mg, tid, PI 12.01+1.78 11.01£1.35  25~35 67.85 EINGESE/ES 24 FHIE CFR™  CFR/%
4500 mg, qid, PI 12.01+1.78 11.01+1.35 2535  88.02 1 000 mg. tid 100.0 ;
E2 KEGRMABARELENLEALEK kA e 2 000 mg, bid 100.0 81.52
Tab. 2 Pharmacokinetic parameters of concentration- 1000 mg, bid 99.65 /
dependent antibiotics 1 000 mg, qd 0 /
244 M AUC/mg L'h™' Cpad/mg'L™' CFR/% i SR 1000 mg, tid 94.27 92.88
200 ; I ) 4 41 7 ,
s mg, bid  30.12+4.05 2.82+0.25 2.13 1 000 mg, bid 68.52 /
T B ’
400 mg,qd  37.84+7.62 5.29+0.69 11.86 4500 mg, tid 2018 /
200 mg, qd  54.26+2.18 12.00 0 VR 4500 mg, qid 42.97 /
fr kR A2 200 mg, bid  70.58+26.32 16.00 45.69 g 2 3E 4500 mg, tid, P 67.85 /
400 mg,qd  100.30+25.56 21.00 90.89 4500mg, gid, PI  88.02 % 58
400 mg, tid 32.89 4.05 0 :
WAV E 200 mg, bid 2.13 /
400 mg, bid 12.68 4.60 25.98 LERI A
400 mg, qd 11.86 /
R3 2017 FHETE LY A %A E MIC 41 200 mg, qd 0 /
Tab. 3 Distribution of MIC of Escherichia coli from TREEMCHIE R R 200 mg, bid 45.69 /
1 ihi 1 1 0,
various antibiotic drugs in 2017 group n(%) 400 mg, qd 90.89 98.69
MIC/ TR " 400 mg, bid 0 /
pgmi-l FDE O RW R S Sk URKIOA FRBE  omgid 2598 )
*E VR PE MR fale Al LR
<025 000 11(26.2)  5(11.9) 00 0(0 0(0 NI
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1 w0 300 1o a0 416076 o0 R 52 A T E i PR L i) — o 2% B
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DA/ 4 TR T 245 194 [) B 3R A5 B At PR R A
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RIIRAIGE, PK/PD BISTEL 2505 RIAL
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P& S I ARAS B0 DA 1) 245 02 SR DA SRR BB 1)
25 PKAG S, SC7E I PR 2 B 3 i AR M S 2
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BHIRANX — A . MCS &—FhE kR, 24
LR PIPIRZIRIT B R IR T H, MCS LIFHLEL
YEREERE, ARG TR G0, AALAT LA
SEVTH AW RAES 27 &, Wi E 284
2 FUEARKE B . AEPLA S 2507 Al
Fivp, TS PK/PD AL, FUIN XS H A B R
259 CFR, VIR 2 5 2100,
ARFFEIRE S 2017 4EHT 2018 4F 1 & B k15
PEIL R 2R G0 R 1 ESBLs(—) KR #ifE N
HFrE#E, i@t PK/PD BEH) MCS B, XL
IYHT 2 AERBUR 2510 CFR 8B 0L, LI AL
IERA TSR MIRE R LI, wini2Eeiy i
ST BL(200 mg, bid B 400 mg, qd). HRHEVE
(400 mg, bid 2 400 mg, tid)fY) CFR {H}<70%,
T ARV B AR U BRI SR, Wl
RBJE M TR FEXX 2 Fs i b 245
HAB SN2, 5758 2017 451 2018 4F 1)k
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WA RA T RE, U0 RH Sk Ao % A i 5 A T
PR, ARG MARAL, STR . 2018 4F
SLAUABIE 000 mg, bid)) CFR M 100.0%% %
81.52%, T T 18.48%, VHIKIAIEA B X L7
MR (Y 2508 T FE, R BB Sk A fh e 25 5 1 4 TR
77HE ESBLs MMl &AM 2514945 3¢ S AMA I 53 R
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