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Pharmacoeconomic evaluation of imipenem against hospital common drug-
resistant bacteria blood infection based on Monte Carlo simulation

DENG Gui-xin, LIU Rui-feng, LIU Feng
Department of Pharmacy, Zhongshan City People’s Hospital, Zhongshan 528403, China

Abstract: Objective To evaluate the economic effects of different dosage regimens of imipenem against hospital common
drug-resistant bacteria blood infection. Methods A total of 151 cases using imipenem against hospital common drug-resistant bacteria
blood infection were investigated in Zhongshan City People’s Hospital from 2019 to 2020 were divided into 5 groups according to
actual dosage regimens. group A (0.5 g, g12h), group B (0.5 g, g8h), group C (1 g, q12h), group D (1 g, g8h) and group E (1 g, g6h).
These dosage regimens were evaluated with Monte Carlo simulation (MCS), caluated for cumulative fraction responses (CFR), and
conducted cost-effectiveness analysis (CEA) respectively. Results the C/E values of the 5 groups were 68.5, 68.2, 100.4, 82.6 and
93.1 respectively. Taking A regimen as the reference, the incremental cost effectiveness ratio(AC/AE)of other 4 regimens were 65.9,
845.1, 147.2, and 201.8 respectively. Conclusion Regimen B with the least C/E value had poor antibacterial activity against
multi-drug resistant Acinetobacter baumannii (MDR-AB), carbapenem resistant Pseudomonas aeruginosa (CRPA) and carbapenem
resistant enterobacteriaceae (CRE), which is not the best regimen for the hospital common drug-resistant bacteria blood infection.
Dosage regimen should be selected combinating with clinical drug resistant strains. Regimen D is more effective than regimen C and
regimen E, and regimen E with more administration frequency does not show higher benefit.
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Table 1 Different imipenem regimens and average length of
hospital stay

VE S Al S BRI
A 22 0.5 ql2h 15.96
B 25 0.5 q8h 12.08
C 20 1.0 ql2h 13.60
D 51 1.0 q8h 8.84
E 33 1.0 qéh 7.58

1.3 M

ARt 2019—2020 I35 H W 25w 4L 6 Fh
565 £k, Ht ESBLs- EC 326 £k, ESBLs-KP 81 #k,
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LY IIE L ERE FE YU B I, 29 A7 S RET 91.5%.
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Table 2 The cost of different imipenem regimens

U3 C /ot Cw/Jt C /7t Clt
A 399.0 648.0 4059.9 5106.9
B 302.0 735.7 4 609.3 5647.0
C 340.0 552.2 6919.1 78113
D 221.0 538.4 6 746.1 7505.5
E 189.5 615.5 77128 8517.8

22 MRHE

5 i 7 % %F ESBLs-EC 1 ESBLs-KP ] CFR )
9 100%, H:ZE5] FEAAH/AE MDR-AB. CRPA I
CRE, Hrt A 7%&%F MDR-AB. CRPA #1 CRE f{]
CFR A%, 435N 1.79%. 20.35%. 31.72%, &/
SR ZIAIR Y B J7 E RGN IR 4R 25 7RI C T &)
CFR ¥J5F+, {H CFR ¥J<<90%, " D. E HFh
Y52577 %% MDR-AB. CRPA #1 CRE ] CFR &
F 90%, E &, HE FEAIRRE MR
91.5%, &R W% 3. K 1.
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Table 3 Effects of different imipenem regimens

» CFR/%
ER7S
A B C D E

ESBLs-EC  100.00 100.00 100.00 100.00 100.00
ESBLs-KP  100.00 100.00 100.00 100.00 100.00
MDR-AB 1.79 4118 1378  96.72 100.00
CRPA 2035 67.34 4168 9651 100.00
CRE 31.72 7012 5015 97.32 100.00

A (B 74.63 82.75 77.74 90.86 91.50
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AT A, ARSI 7 EE B3 =i ) ESBLS-EC
T P& 10%, ESBLs-KP % 5%, 1fii MDR-AB. CRPA
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Fig. 1 Monte Carlo simulation results of MDR-AB in scheme B
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Table 4 Cost-effectiveness analysis of different regimens

WS Cli E/% CIE AC/AE
A 5106.9 74.6 68.5 —
B 5647.0 82.8 68.2 65.9
C 78113 77.8 100.4 845.1
D 7505.5 90.9 82.6 147.2
E 8517.8 91.5 93.1 201.8

A CRE AT 5 L8 /INII EFE 30%, FRIRCRTG#%
J7 &1 CIE RIAC/AE, B J5 %) CIE FIAC/AE {H7R
s, 431N 60.8. 40.9, ZEHILE 5.
3 g
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Table 5 Sensitivity analysis results for cost-effectiveness analysis of different regimens

UE S C /7t CulJt C 47t Clit E/% CIE AC/AE
A 438.9 712.8 3247.9 43995 68.9 63.9 —
B 3322 809.2 3687.4 48289 79.4 60.8 40.9
C 374.0 607.4 5535.2 6 516.6 723 90.1 622.7
D 243.1 592.2 5396.8 6232.1 90.0 69.2 86.9
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