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Advances in population pharmacokinetics of meropenem in critically ill adult patients

XU Guigin"?, DUO Delong”, ZHAO Ni*, CHANG Ya’e’, HUAN Zhilan®, WU Xue’, WANG Yafeng’ (1. College
of Pharmacy, Qinghai University, Xining 810016, China; 2. Dept. of Pharmacy, Qinghai Provincial People’s
Hospital, Xining 810007, China)

ABSTRACT Meropenem (MEM) is one of the important drugs for the treatment of severe infections, but the standard dose is
often difficult to achieve an effective therapeutic concentration target. This article reviews the related studies on the population
pharmacokinetics of MEM in patients with severe infection. It is found that the apparent volume of distribution (7.) and clearance
rate are the most important factors affecting the dose adjustment, and the factors affecting Vi include serum albumin, age, overall
weight, shock status, and chest/abdomen/cerebrospinal fluid drainage. The main factors affecting the clearance rate were renal
function, renal replacement therapy treatment mode and combination therapy. For adult patients with severe infections in China,
MEM is recommended to be administered in an individualized manner based on glomerular filtration rate, with a dosage range of
500 to 1 500 mg given every 4 to 6 hours, and prolonged infusion is preferred. When the minimum inhibitory concentration (MIC)
of the pathogenic bacteria reaches 64 mg/L, therapeutic drug monitoring is required. For therapeutic efficacy, it is essential to
ensure that the trough concentration remains above the MIC; to prevent drug resistance, it should be maintained above 4 X MIC.
Regarding safety, it is recommended that the upper limit of the trough concentration be 32 mg/L, and blood sampling for
monitoring can be conducted as early as after 1 to 2 doses of administration.

KEYWORDS severe infection; meropenem; population pharmacokinetics; drug administration plan
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F A DA 5T, R 3 5% M) 3% W8 43 A1 %5 2 (apparent vol-
ume of distribution, V) 5 7# B % (clearance, CL) ¥ 5 i
LIPS 4 2 R, DU I R R Ak
MEM £ 25 g e it 7%
1 MEM §J#EiR

MEM [WHTR g, B a5 74 24 [CPH B 24 G
PR TR B DR AU TR 45 22 g S A, 491 G s 8 i 35Kk v L K i 3
oy DR DAL I IR BT T 28 o T 11 AT 0] 4 A1 e T
SORBIFT RS . MEM gL i 152 2 P 0 s Je e |
I TV e BRI g R St A Sk ™ Ak DX AR AR M 4% L =
BEAJAFPERT 2 HEREAE | H P 20 sk A P e 4 A0 v
Wi B 5 2 2P DR [ SRR LA K 4 7 A R e 25 22 ol ™ i JR
PRI s MEM ASEK ST 259 , =10 () 2970
Lh Va#y k21 LM i CL 24 15.5 L/(h-70 kg) , B HE
CLZy 513K CLIY 709%™, T e By 8 1A
FRAE FMUE , MEM 7R AR N 19 PK S 407] fig & 2R 284k
T A AR 1 45 25 07 28 AN — 22 R Ik B AR R TT AL
B P, B145 MEM 7F HURE L JB o h I 25 24 07 258, 4
TR BT RO B A Im R S,
2 MEM /) PK/ZA3 BN 1153640

MEM Sz Hisf [ AF fE Pe 781 24 4 , L 24 28 BB ke T 25
1 2% 25 v B2 KT S5 A B V¢ 8 (minimum inhibitory
concentration, MIC) I 5[] 7 LE (%fT>MIC)™ ™, %fT>
MIC Sz PPl B[R] 470 71 245 4) PRYZ4 2803 7 2 (phar-
macodynamics, PD) ) EZF5 4, CAMFRIRE, A
AR A TR AR B T BRI IS 2 % T >MIC 75 KT
409", AR XEAS [F) ™ R B R, 7 IR B %
fT>MIC HAREA A A, 4 a3 B e 35,
FEAG T I R 97 5, % T >MIC 75 35 #) 100%, B
1009%fT>MIC"™"", 1 {fi fes F A Bl RS 30 R Ak
I T B 40 B 7= AR T 2, A S T B A #) 1009%fT>
AMIC , BRIV &5 M5 2450 B DR T 448 MIC R 1] &5 L Ry
100%.
3 MAEERLEEMEMAZRAEZENZMEE

WG R, A R B 8 v, 52 B o 24 W ik
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PRIV 5y 325 o0 240 B RS =5 225041 T 4R A A MR, L Vi
BN 3 L T RE JR YRR AR 1R 5 s I DR T S0 it PT A 3
MEM 1Y VoG, AR H: i 249 B2, PRIt , 78 EE
S BRI AR IR T I, 5 245 T 00 79 e DA MEM PR
KBRS , AT i V7 S8R I e i R
JE™o 2 B R T R B R DT RRE , R A
B 4505 191 18] MEM 1) CL 23R4I , DT S 0CH: i 24 v B
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I B AR I B e R A B /NBRUE 12K 5 Corypro : 56 T WIS I £
e R A S LI V5 B 28 ; COL: £ 3 1A 2 E W I R 44 5 Coereo: 25T
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AR E A LB BR R ; Corg: MEMBINE S5 RS 2 S IR R A8 h
DRIGHRASDUAS A ILEHE R 5 Cor: ILEFIE BR 2 ; APACHE TT : 2tEA= 34
2GS MR FOIRBIT o RS,
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MEM 1 Vol .35 52 e PR 2R, SR 0 1l vE 1 AR IR Eg
AR/, MEM 1 VoK . An S5 58 & 0, -
SVAHE 5 MEM 1Y Va5 IEAH G, 33X AT RE 2 R R BA E AR
PN DR A RS NS & L O S R AR R TN S
1M MEM Y —F 2 K T 259, 25015 T i 4
W, P SRR R N2 S B VRS K. kAN R
APERRAE AR A] BERRAE MEM 40 A5 it . Truong 26 %7E
FFXTICU H i BEVEI A | AR #2824 L I3 S B
PRIE S (85 (1) PPKOBIFFE v A 3, B i b M/ i 3 |
T s LRI AE T I 25 1S I MEM I Vs B35 i [K] 2%
AT AL S, AR T T RIRI GG B R T
TR MARTR A9 7S 5 . Boonpeng 25X} ICU B iE & Y
H (FLr 63% AT FEAEN 22 ) FOBF ST UESE , IYE F1 AR PR
I MEM Y Vi BeAb AR SOIRZS 23 8 i 20 i %
375 25 B (peripheral volume of distribution, V) {E M JE At
AKF#10.30 LI AN Z 21.60 L, Ha] GEAHLH 2K 585
A ) IS RS TR RV AA S D67 2 R 5 30 1 40 i
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UES

TEZED 202545 36 44 22 1

4 MEMZERAEEREEEPFHPPKARKE
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ICU Hfv g DL % 3500 B 35 A B2 AN SIFF TR ] 2 I B
iR v TR AR R A, PR MIC A -5 80k
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®2 MEMERAEEREBENHPPKIARRAHGAREE

E-feECREER) R WAREN SR PRPDIEE  MIC/mglL) e Rt

Murinové (204%F)®  f50 14 WRFEFRE AREHE KREARE FHERIE BFA BERER  100%T>4X 025 PEEREENEAL: od, CL BIRLE EREAL,
[ e o MIC 6 ¢/d,Cl; HIIEERE: 10.5 g/d, C1

Mattioli (20164 )= BLH 7 liEgi il 100%T>MIC ~ 0008~64  ND

Oeanson (20214E)20 ¥ 58 ND 1009T>MIC >) LD 1g;1g,q4h,Cl5 1g,q6 h,CI

Oeanson (20014F)P% 3k 58 ND 100%{T>MIC <Q B EK S SR SRR A R ER A K

Januratanasirikul (20154 )% % 9 FIRAH Bk TR RSB DR ASRIAERERE  S0%T>MIC § 2g,q8h,EL,

Randic (20244 )29 ERET 101 SRS IR ND ND ND

Minichmayr (201846)67  fA[ 195 Wit 100%(T>4X 2 Coreg M H14720,50,80,120, 180 mL/min 5 1 H& 10

An (20234 £ 14 \D

Truong (202247 )1 it n SRR A

Truong (20224 0] M SEMAMETERE

Gijsen (2022.6)% HoAt 8 A

Cojutti (20174E)E ERA 30 R TE N

Lan (20224) il 8 ND
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Lan (2022F) il 4 ND

Boonpeng (2024F)™ [ 52 B 1A KR SRR 00 330% ) KBRS AT

AR o AR

Zhou (20114F)84 Gl 75 AHHFHIE(18 1)

F(4Hk) FRARHTE(L ) KRR LT (1)

i AR 21%) |
B 15% ) FIEE AT (5 BRI A 9% )

MIC 910,1480.2050,2 8003 940 mg
10094T>MIC ND ZRHERTT2 g,08 h, B, 504 g/d,C1

100% fT>MIC <6 8gd,Cl

100% fT>MIC 3 12gd,CI

100% fT>MIC 2 Cereg>70 mL/min:2 g,g8 b, EL,
100%T>MIC 3 Cer<130 mL/min: 6 g/d, CI; Cer=>130 mLimin: 8 g/d, CI; %
MIC=64 mg/L i} TDM

14 eGFR[mL/(min+ 1.73 m2) 1741
<15:500mg,q6 h, [ 55
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30~<60:1 500 mg,q6 h, [ 5
60~<90:1 000 mg, g4 b, [ 5
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14 eGFR[mL/(min- 1,73 m2) 7.
<15:1000 mg,g6 h, 0527500 mg,q4 b, Mo
15~<30:1500 mg,q6 h, I 15,5
30~<60:1 000 mg, g4 h, [ 55
60~<90:1 000 mg, g4 h, EL, 5 500 mg, g4 h, ELy;
90~<130:500 mg, g4 h, EL,

1 eGFR[mL/ (min- 1.73 me) & 4.
<15:1500 mg, g6 h, 1
15~<30:1000 mg, g4 b, 15
30~<60:1 000 mg, g4 h,Ely;

260:1000 mg, g4 h,EL,
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<10:LD 1g;0.5g,q8h, Iy
10~25:LD 1 ;0.5 g,q6 h, Mo
25.1~50:LD2 g;1 g,q6 h,ElLy;
50.1~90:LD2 g;2 g,q6 h,Ely;
90.1~130:LD 2 g;2 g,q6 b, EL,

100%£T>MIC 2

100%{T>MIC 4

100%{T>MIC 8

100%fT>MIC N/

SRR (0b) R AHENRE ST KRE  76%T>MIC ND ND

Cl:24 h}#gj%ﬁﬂé,NDjﬁ#{ﬁ,LD ﬁﬁ%‘]%;]ﬂm:ﬁ{(m‘@f‘l h;EImx:EJE/YmHES h'TDM T?%"W‘ﬂ' I 05h% ’EJ%%J(EEO 5 h I h? IETJ%I&HJ(EEI h.

4.3 TDM R B #RiK BE R 3% I Bt 18]
Cojutti S W FEHR 2596 [ 12 19 MIC & 64 mg/L
i, 7 % MEM #E47 TDM., SEJitE TDM A% O 76 F K 3
WIH4 09 PD H AR BEAT ) S Uk o % T FIE Sk e J 2
MEM F#% 0> B A5 K 1009%£T>MIC, 3% 38 # B3R Ha vk
FE T R A MIC 5 i 3BE G T 24 A9 30k B Bs ok
100%fT>4 X MIC, BER AW & T 45 MIC™ , 724
SVEDT I, AR L, sk e R K MEM Y
AR B E 64.2 mg/L LAF Y {H 2 BB R - [0 i 4 A
2, FLI ARG T v 75 B8 2 PREE Sk, — 3T 2025 4F
N R SE A8 HERE L MEM 19 85 MR B BR 1525 o 32
mg/L , AT 0725 5 AN R RO & AR XU
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TR AT IR VI (25 1~2 ) o

T J7 4 MEM 1) PPK IF5E i S SO A — 26 5 25

PRAGHR , 10 24 WA | A5 P25 W T 0 45 , 3k
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