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M E BH »WMERKARHEL(HAP) 35 £ F2dh i R ERAFN AR R E. Ak BT EARFZHREFMNER
202051 A 22021 6 ANE TR B T HATE T2 HARB A 2h SR FAM 6 1304 HAP £ F AT F ., 10k & Feh 5,
WA KRB FmE T, N EFEARAE R SRE, FAHTEIAF. KAELREF % B £ Logistic 51304 ik i ik £ ¥ 3%
AL 2 SR E R RARN ETe B &, A% 2R F TSR (ROC) wh £ 5 i A 16 B & 69 = s AR SH 37 4% /E e B 2 9 TR A48
R £F R hMAE R B BIRIEZ2 mg/L 09 854, A4 A 25 50K E <2 mg/L 694 454 . % B & Logistic @ )2 547 £, b | fi
FHE RIEBAG A E T 3B A R SR RAAR IR S AR £ (P<0.05), ROC ¥ & 27, &4 54 % 58 % iy ,ROC &
T @ARR K (0.744) , ZHE A 0.882, Hr 5t 4 0.556, 298 F5 4 4 0.438; §i -F-#rF 4 520.5 mL/24 h #F ,ROC v & F @ AR L 2 3 K
(0.827) , A Ay 0.722, 457 B 4 0.905, 9 53540 4 0628, MG EFWINEF AR ERZ S TERBRGAES £T 3
A o 25 B E B AR T AR R ARG 4L % F (P<0.001) ., Z5iE HAP &% F# <58 % K& AWM & R -F 4% >520.5
mL/24 h 8}, % F 33 A8 & o 25 50K E R ARy MTe 23 n
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Risk factors of substandard drug blood concentration of meropenem in patients with hospital-acquired
pneumonia

SHI Lu', CHEN Fang', LU Guangxian', DUAN Lufen', LU Jian’, ZHUANG Zhiwei’, XU Jinhui', XU Hongtao",
WU Chao', ZHOU Qin', TANG Lian® (1. Dept. of Pharmacy, Suzhou Hospital Affiliated to Nanjing Medical
University, Jiangsu Suzhou 215002, China; 2. Dept. of Critical Care Medicine, Suzhou Hospital Affiliated to

Nanjing Medical University, Jiangsu Suzhou 215002, China; 3. Emergency Care Unit, Suzhou Hospital

Affiliated to Nanjing Medical University, Jiangsu Suzhou 215002, China; 4. Hangzhou Baichen Medical

Laboratory Co., Ltd., Hangzhou 310012, China)

ABSTRACT OBJECTIVE To analyze the risk factors of substandard drug blood concentration of meropenem in patients with
hospital acquired pneumonia (HAP). METHODS Totally 130 HAP patients who were admitted to the intensive care unit of Suzhou
Hospital Affiliated to Nanjing Medical University from January 2020 to June 2021 and received steady-state blood concentration test
of meropenem were selected as the study subjects. The patient’s age, sex, body mass and other medical history were recorded. The
steady-state blood trough concentration of meropenem was determined and its target was determined. Univariate and multivariate
Logistic regression analysis were used to screen the risk factors for the substandard steady-state blood trough concentration of
meropenem. The receiver operating characteristic (ROC) curve was drawn to screen the warning value of the risk factors and

evaluate the predictive value of the risk factors. RESULTS The steady-state blood trough concentrations of 85 cases were =2 mg/L,

and those of 45 cases were <2 mg/L. Multivariate Logistic
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regression analysis showed that age, negative balance and
brain injury were independent risk factors for the substandard

steady-state blood trough concentration of meropenem (P<
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0.05).ROC curve showed that when the patient was 58 years
old, the area under the ROC curve was the largest (0.744) ,
the sensitivity was 0.882, the specificity was 0.556, and the
Youden index was 0.438; when the negative balance was 520.5

mL/24 h, the area under the ROC curve reached the maximum
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(0.827), the sensitivity was 0.722, the specificity was 0.905, and the Youden index was 0.628. The creatinine clearance rate in the

brain injury group was significantly higher than that in the non-brain injury group, and the steady-state blood trough concentration

of meropenem in the brain injury group was significantly lower than that in the non-brain injury group (P<<0.001).
CONCLUSIONS When the HAP patient’s age is less than 58 years old, the brain injury and the negative balance is more than

520.5 mL/24 h, the risk of substandard steady-state blood trough concentration of meropenem will increase.

KEYWORDS hospital-acquired pneumonia; blood trough concentration; therapeutic drug monitoring; creatinine clearance rate;

risk factors
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85, B S8 E DR R B 7, DTS2 e 47 1 245 4
1Y 25 3)) 24 (pharmacokinetics , PK) , i 15 25 %) PK/Zy 3¢ 2
(pharmacodynamics, PD) ¥ LLik A5 . A BF5EHE 1, F 1A
TE 24 BT 25 IR YT R I I HRE R S Y I R
4 Jry , IFHERE B LG T 259 Wi (therapeutic drug moni-
toring, TDM) #4757 f 1 4% , LR 55 PK/PD ik A5 R 7,
H AT, 0 AN J6 2 55 R AR A I 25 4 TR BE A TR R (1 A
PRI, DAL 7 328 1L 245 45 R B AN 3R 1) s A B, DAt —
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JAER IR, AT 5 TR 56 2 5 p e 2 1 2 43 vk
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WAIURE G R A2 W FIR TP HE S (20 L8 4R/ ) T2 Wk
HAP B H . (2) 4R =18 % . (3) JJLEFIH B R >25
mL/(min-1.73 m*) 5 PR 2P B L0547 3% 20 1 E AR
i J7 (continuous renal replacement therapy, CRRT) ) i
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PR B3 = [(140— SR F AR IR ) X MR i i (kg)]/[0.818 X
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THBRAEX0.85, ()W IR LT i 45 257 5 4 1 g, g8 h,
DK 1 h, 45 257005 275 SCRR[8— 9] . (5) i1 56
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AR YT i felt A S B it S5 0 B 3 (3) BB 15
25 <7 d. (4) &0 KsrE AR A I 245 4% vk 5 ok A ) B
(0.1~100.0 mg/L) . (5) 3& % &5 pg 24 i J £ 3 B kLA
2o WUR B E AR M) AR | Sk AR A K8
e Bk ¢ I (Acute Physiology and Chronic Health Evalu-
ation Il , APACHE I ) 343 ¥ 5188 B 25 ity PEAl (sequen-
tial organ failure assessment, SOFA) #4318 1 LT
WUEFIE BR R 27517 CRRTIAYT JFLIE 7P i 2y
R 2597 R A AT 1R 25 4 ff A% 100 45 B kL
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Wi, #t 5  K-2020-044-K01
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A 5T 26 W 5 4~5 WG L2 45 Mk B 3k )
FAZS 75T —IRES 25T 30 min BGHH K AR A 2 T8 0, o%
M55, 2~8 CCUKAAAEHT , 2 h N 3% & & 0 B HE 17 50
(3 000 r/min, 10 min) Zb | B |75 % & T —80 °CUKA4H
PRAF. 763 d N SERLE D KT R RS M 25 A VR BE A . 4%
A E FH Jasper™ = IR €815 4K H AB SCIEX 4500 J5t
TEAL (0 A 26 5 SCIEX A Hl) o /E ik LIED 8%
F5-D6 i NFx , Z N FULTE , Agilent SB-AQ RRHD
{3845 (50 mm X 3.0 mm, 1.8 wm) , /KA Ky 0.1% H iz 7K
U, A HIURE R 0.19% H R F B, Wik 47 0.4 mL/min,
FEIR A 45 °C, AR 2 pLo RATHEBIZS 5 T £
J N WA, 95 59 K B B 38 B EE (m/z) 384.6—
1411, fif 7% M8 65V, filf 48 BB 1 35 eV 5 36 & 5 19 -D6
B3 18 m/z 390.2—146.9, R 75 L R 65 V, filf 18 fE
35 eV, FikFHELER IR, LD REI#E 0.50~100.00
pg/mL R FEE N A RAFI R R (7>0.99) , 1 hE
TERK 0.50 pg/mL o B I FRAIS (v e B 1 o 4
HE P9 AL 18] A 28 B 43 9 7 2.23%~6.21% Fl 2.02%~
8.86% 35 [ P4, -4 IR FE 98.00% ~ 103.35% T [Fl 4
T RAEE 2020 AR ARG H L 2 ) (3K Bk,
1.3 EFIEEBESMARIREBRNHE

Xof it = IR AT RS () ARA A i 24 AL A s i Ak
W L TRATIR T S R 6 B 8 R e /N B R
(minimum inhibitory concentration, MIC) #fi i& by & 2% Ifil
RIS . AR AL SRR MEIRYT , P e S8
FERG I MIC H7 458 2 mg/LP % R4S 100%T>MIC
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(T 245 U7 25 ML 259 B2 ok MIC A 2RI R]) BERR S 1
HNRURE =2 mg/L WA AbR, <2 mg/L AN bR, i

BRI 2 R PR T SO 36 %0 B i o =2 G BH
PETR 1Y MIC>8 mg/L"™ . R H i A 17 s B 2 T 8
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FHAEZ B ARG 50 5 THECFORH AR (%) R, R H] Y K
5. SR PR ZE R Z K Logistic 01T 43 #r s i 18 56 &
T AR A I 24 48 R BE AN SR AR I AR R R L R LU L
(odds ratio, OR) &% 95%CI. #38/KfEa=0.05, 2%
B # T AE F#1IE (receiver operating characteristic curve,
ROC ) [ 4 i 1 £ [ PR 2 858 i A D STty fc i PRI 25 g
UEFARIER
2 H#R
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(85 151)) FIERAS M 25 43 R B <2 mg/L 20 (45 451)) o FRLIH 3R
SIMTEE AR AR RS T CRRTIGYTHIEL AT
o LR UV R 58 i A £ 191 65 e i o vy 197
B 248 B Y RE 5 27 4 1E (multiple organ dysfunction
syndrome , MODS ) {7145 | JEGe MR v 1) 450 7E 5 2 B ma £
UM AU =2 mg/L 411 <2 mg/L 41 [0] 2% AT Se it
RN (P<0.05), ZRWEL
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&R
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v MODS B G PEIR 5e o — o s i BHPE A A 1,
FHHERRAE R 0 255 W , AR I8 | 67 - i | i i 495k
T KL A I 24 43 vk BE R IR bR B A ST B B PR R (P<
0.05), ZERWFE2,
2.3 EZEMTEMEKREZEAROC & RN E
fE

42 A &K Logistic [71H 43 Hr i i S 7 fE s P 2=
P S VAR o (AR 07 P o ) VR A 90 A8 o, Rl
%ﬁ?&ﬁﬁﬁﬂiﬁﬁv&ﬁa 2l ROC HH 2k, 45 5 I €]

o BT AT, H S AERS 58 I, ROC Hi1 2k T i AU
jt(o 744) , REUE M 0.882, KRS R 0.556, B FEHCN
0.438, HIAF 1 <<58 %5 I 35 ' 3 ma R AN Il 25 43 ¥k B AN 3K
P B4 JRUSSE 384 01 5 47 1Al 4 520.5 mL/24 h B, ROC [ £k
T RLIR B A oK (0.827) , R N 0.722, K5 % N
0.905, 2545 %0k 0.628, B 47 P i >520.5 mL/24 h i}
F T B RS N2 5 R FEE AN TR R 1) B 14 AT
24 EiRBRGXEFEERSNA S REMIEER
RH NG

Z [N & Logistic [M1 =43 B 7~ , 43248728 S fi i it
iR RS MR E R RGN E, %
130 51 HAP £ 5 AR “ & 5 MUl H 4, 43 A M i 4 2
(381 FHAR ik 4514540 (92 4] ) . 235 SR Wb, fi i 405 21
FBE R LB BR %[ 75.4(51.0,108.1 )mL/(min+1.73 m*)]
02 TR U A £ 20 A8 5 [49.9(29.2, 71.2)mL/ (min-
173 m)], ERFGITERL(P<0.001). [ 4
BAEEY RS M2 A9 EE[1.0(0.5,2.9) mg/L]
FARTHE U 4 A A 12, 0(4 4,19.7)mg/L], 234

x1 2HBE—MAMUBRRIESNATRERNERHRERRSTE

iEs BAMARIE <2 mgL4(n=45)

BAMARIEE >2 mgL 4 (n=85) P OR 95%Cl

it Grqeal 250
BERIMUPs, P ) 56(47,80)
PRBRM(Ps, Prs) kg 65(58.5,728)
APACHE T3P [M(Pys, Prs) ]/ 21(17,41)
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f1CRRTi#r i |
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JFRAEHIL
ikt 2%
W 4
MODS |
LYSEdIN 1
FHEGHIRM(Pys, )] (mgkg) 50(40,50)
JHZGTTRRIM(Pss, ) )id 12(8.0,145)
BRA RS b 17

53132 0.320 1.449
80(70,86) <0.001 1053
60(53.5,70.0) 0.041 0.968
21(17,27) 0.278 0.944
75(5,8) 0.457 1118

18 0.016 12375
(—1240,187) <0.001 0.999
348(301,378) 0.216 0.963
94.6(59.8,141.2) 0.046 1.007
472(268,743) <0.001 0.980

0.697~3.013
1029~1.077
0.939~0.999
0.850~1.048
0.833~1.500
1.593~96.121
0.998~1.000
0.906~1.022
1.000~1.014
0.968~0.991

—476

12 <0.001 0.120
36 <0.001 1531
18 0.018 11.821
2 0.003 21614
50(40,55) 0.240 1.054
11(8,15) 0.620 0.982
38 0.447 1332

0.051~0.281
2474~20.923
1.523~91.757
2.830~165.076
0.924~1.289
0.914~1.055
0.636~2.788
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F2 BREMHBERERNEIRNZ EE Logistic @35

&R
H% P OR 95%CI
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0.8 —
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Gt E L (P<0.001) ., 241 EMED RS
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62 B () A% T B L IR A, H PR/PD #E
B % T >MIC J% 1 50% ~ 75% 35 P, 1 & 7 FAR 7
100%fT>MIC £ % 100%fT > (4~5) X MIC ) PK/PD %!
b B ] T R R R Y, R M E RS A RN
296", FLRGS I 245 4 Ve B AR G5 [ Tl S 2 Wk B, A
WFFE LA 100%1T>MIC {E R 2 3502= 48R . ZERTIRIA YT T
ARAR 5 B TR MIC B, AR [ N A& G R RIS pY
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