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Research progress in pharmacokinetics/pharmacodynamics and therapeutic drug monitoring of biapenem
TAO Xinglong', ZHANG Yu’, WU Xikun', MA Xiaosong’, ZHANG Tiantian', WU Xia', DONG Weichong',
SONG Ning’, ZHANG Zhiging' (1. Dept. of Pharmacy, the Second Hospital of Hebei Medical University,
Shijiazhuang 050200, China;2. Dept. of Infectious Diseases, the Second Hospital of Hebei Medical University,
Shijiazhuang 050200, China; 3. Dept. of Preventive Health Care, the Second Hospital of Hebei Medical
University, Shijiazhuang 050200, China)

ABSTRACT Biapenem is a carbapenem antibiotic, and can be used for the treatment of sepsis, pneumonia, lung abscess,
chronic respiratory lesions secondary infection, complex urinary tract infection and pyelonephritis, etc. This article reviewed the
studies on the pharmacokinetics, pharmacodynamics and therapeutic drug monitoring (TDM) of biapenem. The pharmacokinetic
parameters of biapenem are not significantly different in healthy subjects, and there is no accumulation after multiple doses of
biapenem. However, there are large differences in pharmacokinetic parameters in patients with severe disease and patients with
abnormal renal function compared with healthy subjects, which leads to conventional treatment regimens not achieving the desired
outcome. In terms of pharmacodynamics, biapenem can improve the rate of reaching the target value by increasing the frequency of
administration and prolonging the infusion time. For patients with anuria in end-stage renal disease, dosing intervals can be
extended to avoid drug accumulation. However, for patients with severe infection, a daily dose of 1.2 g still can not control
infections caused by Acinetobacter baumannii or Pseudomonas aeruginosa, which limits its use in patients with severe disease. It is
recommended to implement TDM in severe patients and patients with abnormal renal function, and explore the best dosing regimen
for biapenem in combination with pharmacokinetic models to ensure that the time that the free blood concentration of biapenem
remains above minimum inhibitory concentration as a percentage of the time between doses (% fT>MIC) is within the effective
range, so that biapenem can exert a greater efficacy in severe patients and patients with abnormal renal function. For medical
institutions that cannot carry out TDM, the efficacy of biapenem can be maximized by increasing the frequency of administration
and prolonging the infusion time. For infections caused by P.
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drug resistance rates, it is recommended to combine or replace

other antibiotics.
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HE BT 5 me (biapenem ) J&— Rk 5 B M S PU R 259,
2002 FEAE HAS BT, 3 F 3697 IBCIAAE | i 28 i e i
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DHP-1) 2 , IH IR 75 25 DHP-1 41 il 570 8¢ 4
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H 11 1) 24 3)) 2% (pharmacokinetics, PK) 5 24 & 2%
(pharmacodynamics , PD) i 55 & B, & #7111 Lo B £
FATER o3 B I A P B i 1 2, AN BB IR BT 103RYT
RORD, SRy 7 B LBy 85 e PO ROR , A2 T
fif H PK  PD AHE L, IFAR I B3 AR YT 254 Wl (thera-
peutic drug monitoring, TDM) 25 5 i#F 17 H 25 75 48 19 14
R A BT ASSCURS EEBT RS R A9 PK L PD LA K TDM
PEFTERR S Z 2 I RTR T T RO SR A
1 #RERZE

Z S K2R LB 15 5 PK . PD Il TDM FAH 6 SCRik , K
RHHE - PubMed .Embase . Web of Science .Cochrane
o T B P AR I KR H U A
2022412 H 6 H . K&~ “biapenem” “peak concen-
tration” “trough concentration” “pharmacokinetics” “Pop
PK” “target attainment” “drug monitoring” “TDM” “phar-
macodynamics” “dose calculation” “Monte Carlo method”
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BAF AT
2 PEFTIEE R PKAHE
2.1 PSR ERREEZINE DA PKEHE

LU BT R ) PKAFSE 208 H HAFI TR R o 7R AR
Bz E i 250 PK W9 o, LURT G o 2 R A 2 )
SRR GG PK SE LB B 22 5 fEIRINEE
TR o HER 2550 5 SR B () 24 HZR T TR
(AUC... ) B IE H : 45 25 51 & 300 mg B, H o N
11.33~20.73 mg/L, AUCo.. & 16.40~44.60 mg-h/L; %4
2550 18 A 600 mg i, H: e 7 24.80~38.22 mg/L, AUC,..
137.96~66.10 mg-h/L, HEEH (1) JfFR % (clearance
rate, CL) . 2 W53 7ii 25 FH (apparent volume of distribution,
VOTEATR 45 24507 2 B A W 25 5%, 1.9 0.89~2.19 h,
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CL 4 9.98~18.14 L/h, Vil 11.38~30.53 L, 7EPE S
T, T B LR E A 2R VR T con F1 AUC. LT
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W/ INE TS 9 (10.8 £ 7.3) L, CL M (9.60 £ 1.70) L/h
FREF](2.14+£0.91) L/h,

FELAR BB TC R B, LB TR FFE 4R 2)5 12 h
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®1 HEAEBEERREFREZHENEEZIXE P PKHFE

R T I WS AGGE o) culfedingl) b HGEIL i GEOR
fuliz)lEg [ min (mg'hL)

Lig” BEZRE M09 B 5 0 ~ 20374122 1473412 1378£131 1054010 2301120 0.670.00
s R BHLLI6 NRELE 61D LQ£006  I6TIELIS  067£000

uNE0T B 5 3796+ 116 1581£1.16 2480£1.13 1124006 25424118 0.67+0.00

15600 mg 40
& 5 8714109 12324109 34211112 1124010 1976119 0.670.00
u10£191 B 5 25854121 11615121 1695+ 1,14 1054009 17541120 0.670.00
%Ik, 300mg,q12h -

% 5 28484108 10534108 2019+ 112 1074020 16054120 0.670.00

A=t [z 2800~3700 - b i, 300 mg W 1640£3.02 18141291 1374440 1342041 15531562 051£0.11
- S, 300 mg,q12h 1784288 16651315 15124327 1334039 15112748 049005

R [EEZILE 28001686  — b i, 300 mg 0 2736+3.09 1110£135 1537191 109025 - 1.00£0.00
- £ ,300mg,q12h 25461161 1186073 1536%1.34 1.00£0.25 - 1.00£0.00

S [EZRE 751430 - b i, 300 mg 0 29.23£5.03 1054£185 1631£1.83 089%0.14 - 1.00£0.00
- S 600 mg 61234875 998139 34514374 0.930.08 - 1.00£0.00

MERY EERE 8001200 B 5 il 300 mg 24154457 1285287 1495£3.58 1.080.10 19931482 -
4 5 MUl 300 mg p 29531417 10324139 20734288 100007 1475£ 176 -

i 5 HE,600mg 471804816 1283+2.05 EXRIESAT) 1094007 20091273 -

% 5 HUlE,600mg 58681645 1032£105 38224333 1141008 16974166 -

MERD EERE 20:180 - 10 ¥l 300mg 0 27.0045.00 1160£2.50 18.00£4.00 1.04£0.09 1700400 0.64+005
- 10 A& ,300mg,ql2h 25.00+400 12504200 16.10+2.90 1035011 18304230 0.660.00

P fEZRE 200~80 - 1 HHIE,300mg 24041384 128028 1775259 L1401 21444341 050
- 1 AL, 600mg 30 41274726 1298+2.14 35321460 1174012 2574480 0.50

- 12 A& 300mg,ql2h 24991334 1221£17 1976283 1194026 20841465 0.50

BEFS  fEEZRE 35301260 - 10 Hil.300mg 2491399 1134£3.34 19.07+3.08 138028 16341217 1.05£0.12
- 10 Bl 600 mg 60 41314052 11864242 35.600.05 1524006 1705301 106£0.16

- 10 HlE,300mg,ql2h 25644291 1201385 18.966.03 159£0.13 16.56+3.14 1214023

i fEREZE  B40t220 - U BR300 mg 0 26974378 11234161 17674262 1234017 11384321 0684005
- U HE 600 mg 5088779 1189176 B34 1214016 12844362 0.68+0.05

JFT [EZLE 37004300 - 10 HilE,300mg 0 1868470 17004402 11334272 1284030 3053609 100
- 10 ¥l ,600mg $B76+887 1421£293 26804511 1431041 300111232 100

Kozawd™  HEZIAE 23004350 - 5 il 300 mg 26604400 1150+ 180 1420220 1514042 1770320 -
TEZRE 6020 — 5 MUl 300 mg 34.5045.00 880+ 1.10 1740£3.80 182+ 114 1520£4.10 -
TEZRE M0z10 - 5 HlE,300mg 0 4601640 6.80%090 20204330 175£023 1370£270 -
fEzE  B0£350 - 5 M, 600mg 66.10£7.30 920090 33.20£2.70 219+0.64 17.10£150 -
BEZHE  60t20 - S HUlEE,600 mg 7010+ 15.80 890+ 190 33.804730 145036 15.10£270 -
TEZRE M0 — 5 HiAliE,600 mg 9190+ 15.00 6.70+120 40204760 1.59+0.18 1340£3.10 -

— JCARCE

(%fT>MIC) H 30% (HJ 30%fT>MIC)H}, PTA>90% IJ
MIC (MICrr-oo ) 7E LB FR 2K P i 55 7T 35 16 mg/L™",
TE R 7K A 5 2 1T 55 8 mg/LY; 2448 H bR A 40%fT >
MIC i, A1 24 24575 S8 ALK P B MICrra o0 52 15 8
mg/L™ ZERRTT R 1 mg/L™ 5 2440 H AR R 75%fT >MIC
A, 76 ML A B MICrras oo 52 5 4 1 mg/LP5 2448 H b
4 80%fT>MIC B , 76 A L2 H B MICrraso0n B2 125 4 4
mg/L" . %54 R, Bl L BT 8 e X SR TR MIC
BT, T 75 S0 PTA 347 [ 5 {H 38 i 384 fin FH 25 4K
HE 35 1 B[R] 1T LA S 2B R PTA . 2 AL TS R 45 24
D5 SNl RBEERTE il 5 58 Fo (AP K IWAIR A B L kg
I TR 55995 J5E B 9 CFR 34 K T 90% 5 78 7 FF 1 B 4 17
Hh BR A BTV B TR I 24 284 (CFR B¢ /55 4 66.85% ) LA
A LA UG XT BT RE p 2 B S A R,
AT T, X o] 2t e B o N 0 =2 S AT B, L B 3% g
ANRIE 257 AL TEAE S Y MICrrasoon I 151 4 2 mg/L,
CFR¥/NT90% , $27R FLR 8535 1.2 g B9 H 5 R4 XHZ
FAE AL,
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JULTT 75 53 2% (creatinine clearance, CL..) 5 PTA 2111
I TEMN B E T CL. 2 PTA fir B (IR E R .
5T W, LR35 A [F] 45 25 7 58 7E CLe 24 30 mL/min
HE A PTA W2 5 F CL. 4 60 mL/min 5 90 mL/min
HERES, Ak e JLRHER A T Kk I RER PK AT B
FELE IR, CLo MM TR 252 1) LU BT 15 i 24 302 1 e dd
FAR G, CLo 1Y N AN 39 i 2 i 2848 = PTA™,

4 tEPEEREIR) TDM
4.1 tEPTEEETH TDM B BAR{E

LY BT 355 B i s (AR B 1R 25 ), % T >MIC &
TR AR bR . — M=, kT B 2E 2y
Y1) TDM I H AR 7E 40%fT >MIC B AT 4R R0 1 2%
P, FEEAE B v, 2 H B I 2 Uk B R SR
TEMIC L) F (1009%fT>> 143 MIC ) i}, 0] ZRAG-4E 4 (4 1 AR
g ey s AT N W AR SR R R B AR e N
1009%fT>4 4% MIC, LAZRAS B4 1l R &S )/ (A8
B L BT 8% B 25 25 7 52 AR ME 3K B 100%fT >4 f5 MIC,
DALIAFE 45 R R , 89% HEAE F 34 1) PK/PD # H A3 {E
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F2 EFEREFFTERMRLLAEEPDHARER

BAFGRGs HA

B%%J‘ MICrrsso0s/

fi# g il IR SEENE B [ELEERES R (mglL)
RHES BERE BB AR 5917 30300 mg,q12 hig8 hig6 h; 600 mg, q12 hy B LR 0.5 b3 W4 W EY: d0%rT>MIC
(15~55h)

B ERETAE - 23~37 — 300 mg,q12 hig8 hig6 h; 600 mg,q12 h; BEMI 0.5 /I W2 b3 h H%T>MIC 025
Hing?  EiEE% EE LN 5917 30 300 mg,q12 h/g8 h/g6 h;600 mg,q12 hy EHEAE 0.5 1 b2 b3 hd h HHT>MIC 1
Dong™  TIPHGEREEE  HEEREKRESAMARFORREREMSE 771480 11 300 mg,q12 big8 hig6 h;600 mg,q12 h; FEER 0.5~3 h TEHTSMIC 1

[ RS R ST AT A R
Dong®  TUPGERGLEE  KBBERMRAENAGSRAMEMERD 542137 124 300 mg,ql2 hig8 a6 b, FEE 0.5 /3 h; 600 mg,q12 b, 3 h;600 mg/l 200 40%T>MIC 4

ek mg, 24 hiSEEE

S0%UT>MIC 4

Kawa™ - PR TR R K% 5984209 68 300 mg,ql2 h/g8 h;600 mg,ql2 hia h; TR 0.5 b3 b4t HUT>MIC 8

il ikl
Tkawa™ LS H SRARIBLI R R PR 91441 25 Smgkg,q12 hig8 h; 10 mglkg, 12 hig8 h; FEFERHE 1 b 0HT>MIC 16
HAKES BERK KSARMRTTHAMERFRERYE 59117 30 300 mg,q12 h/g8 hg6 h;600 mg,q12 hs BTERH 0.5 W1 b2 W3 hid h WHT>MIC 1

[ matit
RERY EEEH L GUNT 5917 30 300 mg,ql2 h/g8 hig6 h;600 mg,q12 hyTHEERTI0.S 1 W2 b3 WA WFFERRE  40%fT>MIC 2
Akashita®™  FREMEN DAY 6311156 300 mg,q12 hig8 hig6 h;600 mg,q12 h; FETERTIE 0.5 /1 h HHT>MIC 2
kawa™  SFRBEA G264 KMRARMRTE AR ORIFRHERSE 689131 8 300 mg,q8 h;600 mg,q8 h; LR 0.5 h %T>MIC 1)

TR AR T

kawa™  BHFAEH - 500167 19 300 mg,ql2 hg8 h;600 mg,q12 hig8 h; FHERFE 0.5 h 0%T>MIC 8(EKT)

— AR
K F] T 50%fT>MIC, 63.2% [ & & K 2] T 100%fT>
MIC, HAf 27.5% 1) & #5581 100%fT >4 £ MIC™,
W, X T A, L BT Ee Y TDM AR H AR BR AT
WE N 40%T>MIC ; % FHAE B, BRI 25 4%
e B2 (con) , FF TDM B8 H A5 T R 15 ¥4 100%fT>
MIC ; F TZZHTE I 25 ¥ B2 ok 2~ 4% MIC B fig & 45
U R TRAE T, 0 — 25 08 R I 245 e J3E X6 TR 22 000 D I 1)
REVERI ARSI, T L TDM 8 H AR E R LR ]
WHE N AEMIC,

T3 Ah BT B DR ORI Z AT R YR A 5
M B BT R E AR A PR R T B8 RS M B
AT 1.4 L/ A1 2.8 L/, FUBTH R 600 mg,q12 hif
2 h 7 B %fT>MIC. g 57 51 4 50.2% F11 43.2% , H:
B RIINT 40%.,
4.2 ERTIEREMESHERE

£ TDM 56 e Fe b, B 1 WA A s Dk i 1 R
BRUAAN , b 7 2478 ik 2] PK/PD # H AR A4 [R]I, 8 5 i
U 245 PE RIS W) E o A 0K B- N T M 28 25 W ) 2 1)
{8, S Feunib i 36 % B ma IR U AR A HE, {8 T
B R M M R LR . 2021 4 36 [ R i — I
PKBFFEHET 1 5 o 710 e i 12 L B 355 i 19 22 4 1k A
PKBFAE , o250 5Ky 250~1 500 mg, q8 h, 7 1 i} ]
Sh, AR AR BN, LB R 1 250 mg,q8 h 44324
D7 G205 RO K I TR IE 1Y) e A 3R v 5 LU BT 85 R 1
g, q8 h 45 2577 2 Wi 52 M B 45 R A 750~1 000 mg,
q8 h 48 2477 &I, e s LU By 455 B o B Mk )3 51 0.8 mg/L
(A HF 2 B T 55 22 /0 50% (1) 25 245 8] PR )
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4.3 RIEFESNE

I3 B R BE RN 52T PR/PD #E HARME . % TR0
T %, H0 H AREE 5 2R b MIC A, IMAEFE B IR
Y20 I A~=B A b7 T SR 5 X T ) B R o e
T 58, RAER (] ) 25 2538 7 5 PK/PD A HARE — 2.
Fbt 409%fT>MIC /F 3 PK/PD #L H bR{H , AT LLAEZS 24 16]
B 1) 409% BF 1] P SR BBLIMLASE: 5 G SRHE H AR 12 o MIC
AR R i/ MIC) , T eV E N PK/PD #L H ARE™

e AT 55 i 14 L 24 e ARG T 2 SR D v R A € i s
SRR B - B HTES , TFRAAR e
SN 3-(N-RE ) PRt R 14 i AR e M. 3 4h ATl
I 3R A BTN 1 ISR AT 25 e —— 2 B e (il
R TR 0y A B I A S AR A R A, T i
& TDM AT 3K 5 1R U | o SRR UTYE B (5 42
B IRIBCRBAR, Toikiif /& TDM Kzl FE oK o
4.4 tERTEEREIRI MIC

MIC IS R AT A5, PR AT DAl LA A T 240
it Ry H A B A MIC, e H AR AR MIC J2& H Bt
A P 2 G 23 DR 4 R 92 I R AN AL 8 E AR ifE D 25
8 X W4T 9 27 I AH{E (epidemiological cut-off value,
ECOFF)™ ., 534k, MIC {3 5 3 (o FH it — A5 9 B
2%, BN MIC B H T BB R] 22 5 9050 25 IR RS 56
=5[] () I k2 S A AE — o B R B L 1 Mouton 45218
452 s A5 1) MIC B {IX F 2 22 4 1% ECOFF B, fifi
ECOFF 1£ i H #5 MIC; 4 52 by I 15 (% MIC {H & T
ECOFF ], D feff T LU A58 K 28 70 2 /1> 2 A% i s Ak
VE R B2 CAniFe4 A B 7T £ MIC 2y 16 mg/L I,
T3P 5E 64 mg/LAE MR ) .
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FIHI 4 oA WA 5C LBl 1% B 4 ECOFF 156 W], A7 SCHik
HEE FL RS RS ) ECOFF A : MIC <4 mg/L AU, MIC =
16 mg/L MR 25",

4.5 PEFIEEERIMELR TS

TDM 1Y 325 H i PO i iy i 24 v 8 A8 A Fn 52
AL 25 o FE T REIR PROATF 5 45 5 AN ) 2 R B 1
RIATIZY T SRR T H . HTT, Bayesian
S fstid e S A AR 25 25 LR T3 v , LT AP B e o
ENL AR PRSI, AR S5 AR AR AT TDM 5 Y
I 24 B Y50 A8 MR Y PR S TR 2 28 L i
J5 LA LR 25 3N RSB ST 1 % T >
MIC PRI AT B F Al 8 R B8 PR S8, AT #f
Wi % T >MIC /K-, SEB Bk 5 B A 25 AR AL 4
207 R
b L5

FEBTE g R R a5 E AL, L
PR % 78 HEAE N B DI RE S S8 TP PR SO AR 22
55 VORI CL W UAE 25 18 52 Wiz 25 T 1A N 1) 22 5 i, F
T3 5 W) HLAE RS ] MIC R # PTA A CFR, A I 5
P8 b, CL YRkl BE S BUW MR YT T A RE L 2
UARICR o ST ZORIIE TR B 125 2, T LAGE i
FEA [ P ] AR S 25 ) 25 AR A EAE AR p B
{560 o N B TR e AR LN R R ) R AP L B
FAEH 1.2 g RO i PUBRGSCRAT AN B, IX R
T EERE B E PR . 5 AR T A2
FH L, LEBT R e 55 56 2 B pg B BU TR AR Y, HOE 7
PEAI PR TR, BB p et I, 7o)
Septgeh , @A 2 VE R TR T, X HRE M B )
AES W 88 #E4T TDM, JF45 & 25 B0 LU PR A RIER
R R R B R 245 2575 % PRIE %A T>MIC iX — 48 H
PRTEAT RGN (%2578 E IR PR R h R ok )
PERT, DT i B8 A i PRG35, Il 2 T 24
B A o R T JCIE #EAT TDM Y BT HILAS , Al 5d 2k % 1
AT 5 e O 2 245 A AR A 3 R ) A ol G Ak e R
Mo BT 24 A o ) Al o AR P T B 22 A Sl TR LA
LRV g R ARG, 27 TDM AR if 7 7 %8
J& , FEB S R TS A e A B AR A7 AL, IO Bl T
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