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Abstract; Objective

clearance ( ARC) on the steady - state serum concentration and

To investigate the influence of augmented renal

pharmacodynamics of meropenem in patients with severe infections and to
analyze the linear relationship between them. Methods A retrospective
analysis was conducted on the inpatients who received meropenem
treatment and underwent therapeutic drug monitoring (TDM) at the Fifth
Medical Center of the General Hospital of the PLA from June 2021 to
September 2024. Serum drug concentration data were collected, and
pharmacokinetic parameters were calculated using a one — compartment

model. The steady — state serum concentrations and pharmacodynamic

parameters were compared between patients with normal renal function
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and those with ARC. Multiple linear regression analysis was performed to explore the factors influencing meropenem
serum concentrations and pharmacodynamic parameters. Results When meropenem was administered at a dose of
1.0 g three times daily, the blood concentrations in patients with ARC at 3 hours and 0.5 hours before the last
L™ and (2.44 £1.60) mg + L~
corresponding concentrations in patients with normal renal function were (14.08 + 10.45) mg -
(8.40+7.07) mg - L'
patients compared to those with normal renal function (P <0.05). For the pharmacodynamic target of f% T >4MIC =
40% , the target attainment rates in ARC patients were 81.25% , 25.00% , 0. 00% , and 0. 00% at MIC values of 1,

2,4, and 8 pg + mL™', respectively. In comparison, the rates in patients with normal renal function were 92.31% ,

In contrast, the
L

, respectively. The blood concentrations of meropenem were significantly lower in ARC

administration were (4.78 +2.34) mg - ', respectively.

and

76.92% , 53.85% , and 7.69% , respectively, indicating significantly lower target attainment in the ARC group.
Multiple linear regression analysis revealed that creatinine clearance rate and serum albumin level significantly

ARC

significantly reduces the steady — state serum concentration of meropenem and the rate of achieving pharmacodynamic

influenced both the plasma concentration and pharmacodynamic target attainment of meropenem. Conclusion

targets, leading to the failure of anti — infective therapy. For patients with severe infections and ARC, attention should
be paid to the effects of creatinine clearance, serum albumin on serum drug concentrations and therapeutic efficacy.
TDM should be performed to adjust the dosing regimen in a timely manner.

Key words: meropenem; augmented renal clearance; plasma drug concentration ; pharmacodynamics; therapeutic drug

monitoring ; multiple linear regression
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Table 1 General conditions of patients in each group(x *s)

Normal renal

Item ARC (n=21)

function(n =16)
Age( year) 55.05+£9.04 " 64.88 £10.16*
BMI( (kg - m~?) 24.24 +2.87 23.22 +4.18
Systolic pressure( mmHg) 114.86 £15.50  107.81 £5.72
Diastolic pressure( mmHg) 65.52 £10. 65 60. 81 £6.51
Serum creatinine ( wmol - L =) 39.10 £11.49*  82.50 £17.71°*
Cer [mL+ (min-1.73 m?) '] 182.25+46.43* 71.57 £19.12*
Serum albumin(g - L) 29.71 £2.97 28.19 £3.25

Compared with normal renal function group, * P <0.05

2 BB EEMSETHANNERELES
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KD RPAGE T b, BIARBUENE 2,
3 BUgtEEfSIhEETTHAR PD 5iFER

16 1.0 g M H 24 MIC K124 8 pg - mL™'
i, B IE W R E S IR R E Y
PD H5472% S8 G324 3 L (P <0.05) 524 MIC g
16 pg - mL ™' F, B IR IE W B 5 e Tt B
KDL PD $5hr 2 F G2 B L (P =0.062),
2.0 g FIELL  TREA T 2 RAGEI 7. L
f%T >4MIC =40% “fy PD F5HRIEHR A H] E brRife, vl Ul >4
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WEAE 56 2 15w 24 3007 B 9T 22 LA i PR RS2 56 2%
AR TR E AR IR R R R E, B
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BRI R R e 2 W A N B 2 B 2 R Y
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BEAY . AP5EE KU % T > 4MIC /£ 25 PD
b5, HARHATET % T > MIC 5 25 1A A 25 8l 2 i
FEOCHE W , 5B 4% S e 3 245 90 % g JE 445 i) 7 T
FREZE ], R0 3E A F T PR B T ARO e AR R
PUMCERIRON P R R W M 2 B R B g
PR, 25U AR AR5 s el — R, AT
GEERE — R, AR 1) D E AR R D
5 AR i RER A IR ME 5 2) — % A0 &
FUBE SR AN 2 MERR PR SR A BR . I it AU 5
R — 2R A, IR 2 A B 0 A B 7 VH R A DA
YEGR T BT Bk 80 A< R %, W) S Tl PR SR 1l W]
FTpEN

2 FUURE D MWL (mg - L% £5)
Table 2 Serum concentration of meropenem in patients of each group(mg « L™" % =)
ARC
ltem 1.0 g dosage 2.0 g dosage 1.0 g dosage 2.0 g dosage
(n=16) (n=5) (n=13) (n=3)
Blood drug concentration 3 h before the last administration 4.78 £2.34" 6.79 =4.01 14.08 £10.45* 27.70 £5.72
Blood drug concentration 0. 5 h before the last administration 2.44 +1.60" 2.66 +1.63 8.40+7.07* 14.06 +3.13
Compared with normal renal function group, * P <0. 05
R3 BUHBERD BM )15 (PD) 184515 B
Table 3 Meropenem pharmacodynamics(PD) indexes of patients in each group
- oo 1.0 g dosage Compliance 2.0 g dosage Compliance
[% ,M(P25,P75) ] rate( % ) [% ,M(P25,P75) ] rate( % )
MIC =1 pg - mL~' ARC 51.75(40.20,70.28) * 81.25 68.00(38.20,89.50) 60. 00
Normal renal function 103.00(93.70,171.60) * 92.31 140.30(139. 80,155.05) 100. 00
MIC =2 pg - mL™! ARC 27.10( -8.88,41.40) * 25.00 47.50(13.90,66. 10) 60. 00
Normal renal function 75.70(74.20,104.60) * 76.92 113.00( 106. 60,122.90) 100. 00
MIC =4 pg - mL~' ARC -5.15( -44.93,10.13) * 0. 00 27.00( -10.40,42.70) 40. 00
Normal renal function 47.40(30.90,57.70) * 53.85 86.20(72.90,91.00) 100. 00
MIC =8 pg - mL~! ARC -35.30( -82.95,-13.13) * 0. 00 6.60( —34.70,19.30) 0. 00
Normal renal function 5.80( -29.40,22.10) * 7.69 58.80(39.20,59.15) 66. 67
MIC =16 pg - mL™! ARC -70.00( —117.43, -35.85) 0.00 -13.90( -59.00, -4.00) 0.00
Normal renal function -39.60( -76.90, -8.10) 0. 00 21.80(5.50,27.25) 0. 00

Compared with normal renal function group, * P <0. 05
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Table 4 Multiple linear regression results of meropenem blood concentration / PD index and clinical data of patients

Practicality and significance of

Correlation

Dependent the regression equation * Independent
variables R2 p variables Standardized regression
coefficient

Blood drug concentration 3 h before the last administration 0. 400 0. 004 Cer -0.508 0. 006*
Serum albumin -0.350 0. 046"

Blood drug concentration 0.5 h before the last administration 0.387 0. 050 Cer -0.497 0.007*
Serum albumin -0.349 0. 049*

f%T >4MIC(MIC =1 pg - mL™") 0.442 0. 000 Cer -0.580 0.001*
Serum albumin -0.283 0.076

f%T >4MIC(MIC =2 pg - mL™") 0.478 0. 000 Cer -0.5% 0.001*
Serum albumin -0.318 0. 042%

f%T >4MIC(MIC =4 pg - mL™") 0.327 0. 009 Cer -0.521 0. 005"
Serum albumin 0. 206 0.232

f%T >4MIC(MIC =8 ug - mL™") 0. 182 0. 090 Cer -0. 409 0.037*
Serum albumin -0.099 0.599

f%T >4MIC(MIC =16 pg - mL™") 0. 100 0.283 Cer -0.314 0.119
Serum albumin -0.023 0. 908

* Stepwise regression was used to screen out the independent variables as creatinine clearance rate and serum albumin;*The ¢ — test result of the standard

regression coefficient of this independent variable shows that P <0. 05, indicating statistical significance.
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