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Intracranial Infection Induced by CRE After Cerebral Hemorrhage Surgery:Four Case
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(1. The Fourth People's Hospital of Shaanxi,Xi'an,Shaanxi,China 710043 ; 2. The Second Affiliated Hospital of Shaanxi University of Chinese
Medicine , Xianyang , Shaanxi, China  712000)

Abstract: Objective To investigate the clinical characteristics and treatment strategies of intracranial infection induced by
carbapenem — resistant Enterobacteriaceae (CRE) after cerebral hemorrhage surgery. Methods The clinical data of four patients
with intracranial infection induced by CRE after cerebral hemorrhage surgery admitted to the Department of Neurosurgery in the
Fourth People’s Hospital of Shaanxi were collected and analyzed retrospectively from etiology, aetiology, clinical characteristics and
diagnosis, and the relevant guidelines and literature on the treatment of intracranial infection induced by CRE at home and abroad
in recent years were reviewed. Results The four patients all had nosocomial infection,and were treated by multi — drug combination
after the removal of implant or indwelling. Among them,one patient was treated by intravenous combined with intrathecal injection
of antibiotics, while the other three patients were treated by intravenous combined with or without oral administration. Finally, the
anti — infection treatment failed and the patients died. Conclusion In clinical practice, the prevention of intracranial infection
induced by CRE during perioperative period should be given priority. Once the infection occurs,the detection of drug — resistance
enzyme type can be carried out,and the multi — drug combination treatment of intravenous combined with intrathecal administration
should be adopted as soon as possible to improve the efficacy of drugs based on the principle of pharmacokinetics/pharmacodynamics.
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Tab.1 Use of anti - infection drugs and changes of laboratory indicators in four patients during treatment

SRERFINEN

AGEH REEAHEAK WBC Yo KT CRP (SF-Ch BAER
(x10°/L) (%) (ng/nL) (mg/L)  (mmol /L)
BAL -0 RRRAL AR 17.37 85.8
d-d,  KFkBHER3ARIR 24,85 94.7 ReRik
d-d,  £FEA1AShIR 070 $5 03 11 #:SP
b0, £3EA20 A8 IR+ AEEE g B 201K 34.28 0.1 LO# 1920 565 K:CRKP+SP
domdy  EFEALGASh UL+ AALE0 60 & 100 1+ ABFE0 g A 1201k 3191 0.2 0360 0T 412 BB+ ACRKP
- EFEALe AN+ $HFE0 1o B MUK+ SHEE TS mg 120 1K .75 9.3 9.8 L34 B+ CRKP
dy-dy  EFEALeAShUR+HMAE0 10 B 120 LR+ Sk EA L3 g R 3K 015 902 096 208 106 RiAik + 7. CRKP
dy-dy  KEREHLEI g BRIK+ KBRF0 g BRI 16.65 OL1 017 46 LIS KR+ CRKP
BEY d-d,  RBREELEILE DN LR ARG E 2RI 18.97 941 239 %+ A:CRPA + CRKP; Fi¥i .ESBLs - EC
dy-dy  KRABHFERI A1 1K+ BE L0 80/ TATRO 1658120 1% 1.5 §1.2 470 4:CRPA+ESBLs - KP; Bk . CRKP
B3 d-d,  kEEREEESg AR 13.88 7.1
d-d,  TEEABALT 1o AShIA+ AEEE0. 504801k 16.17 853 0310 85.98  0.07  BAUCRKP
b -0, FRABEFLEI S80I+ BESEREBSOFU LD 12.61 89.9 0.21  #:CRKP+CRAB; A CRKP
d,-ds BRIBAEBLAU ZMNS 9.66 88.6 117
B4 d-d, RbK2gA8hIK 6.17 7.0
d-d,  KRRBAEE 8RR 13.74 12.9 5 + B CRKP
d-dy  EF5EA1 A8 1R+ HRAE 100 mg, £ 120 1R(FH 2200 mg) 7.1 95.9 1240 79.68 188 kAR CRKP

72 : WBC 38 & fm it 40, Neu 38 ¥ M 45 2w Je it 3, PCT 45 %45 % J2 , CRP 38 C KR & & , CSF — Glu 48 s A 5 2) 48 ; CRKP 48wt 2% &
B R R L FEA0H ,SP I AT K 4E K, CRPA 35 7 3% & B B4R GBS i ,ESBLs — EC 38 =4 7 8 - NBLIBE X 34 1,
ESBLs — KP 35 = # )" % 8 - MBLIBE e Il X 5 FEA0 1 ,CRAB I #t 28 H B R0 2 R H A .

Note: WBC is short for white blood cell count,Neu is short for neutrophil count,PCT is short for procalcitonin, CRP is short for C - reactive

protein , and CSF - Glu is short for cerebrospinal fluid glucose ; CRKP is short for carbapenem — resistant Klebsiella pneumoniae , SP is short for

Streptococcus  pneumoniae, CRPA is short for carbapenem — resistant Pseudomonas aeruginosa, ESBLs — EC is short for extended — spectrum S —

lactamases — producing Escherichia coli, ESBLs — KP is short for extended — spectrum B - lactamases — producing Klebsiella pneumoniae,and CRAB is

short for carbapenem - resistant Acinetobacter baumannii.

WE IR O, R CRE AY e KU AR, 478 BUA 12k
oSS ES PN IVA: ) | PRE RN B NIRRT e s
2.2 IR$FIESISHT

I RAFAE : B0 22 SMRHAR 5 CRE 48 T 51 A 8% % 11 i
PRI Z A MY | 555 UL % 20 P e 5 R R, o & 4
S NSNS DA O T U N E R = A G A R T R
Z2 B BB IO A A ) SV AR R 4 R B
ARG KA R 1 GCS PEIr BRAR , P1AT T 0 4 28 S o
TH R VR R RT S5 P A0S o 4 (9] R0 5 A A 2 4
PRI, 777 e AN [ 2 B2 A R 0T et ZOIR P DO L 5|
AN, P [ T REAF AR ™ F i A R o iy TR
P AT A8 S BN, R B TR 22 i o 2 e 5 Al 0
PRI, J A 2 A il R PR IR

S A A2 W R AR AL R LR A B —
SE S WA o 40 TR IR T 94 o 1 A R 20
BOrw, FLIR TR AT, A R T
124

BRI ) 25 0 S AORE T 200 T 55 9 40 R i R i i =
51U I A% BEE DA 32 W it P A R ) R AR A L Il
A B IBUIN A RUPR A IR 07 328 HCERS 2 5 I A g A R
ERRARAS , SRR % 15 5 8 Rl R A 15 37, A A
BA RO N H IR AT IO T 2 h N IR A, DASSZD BRISE PR 20
OSSR AR T A R R IRl R T 23 d,
S TALT S A B T DA SR I S8 T T O A A, 02D
HIBF R A RRIE S 2V PR 253 2%

2.3 lwRiBT ST
2.3.1 HH sy T #iEHE

AR e 22 SRR S it P TR 1) B DL T AR el
R AR e T R R A XY WM AR s 2 R Eh
JrU R E 2508l a2 1 25548 )12 (PK/ PD) B JUEE,
KD RN 2 g B8 h TIER 2 h i 77 58, A5
JY R R A CRE 4 B Y 42 B UL N 45 7 R (3 2)
W =HR MR + ZRR R + e HHRIR )



202344 A5 H 32455 74
Vol. 32,No. 7, April 5,2023

¥ %

China Pharmaceuticals

U

Pharmaceutical Care

(ANELAE bR, 25 MIC < 8 mg / LI J5 nl i il 19k
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Frpa e 2, BE A i 258 3724k, BLE #5 CRE 41 a7 /&
JesE BT WG S v (R B Hi Mg 5 2 L WM
MIC = 4 mg / L, ¢ JEALE R MIC > 2 mg / L, 5 Z 7 94T
AR, X — A A BRI B T R A R DT 25 W TR B
B 75 G TP AR I o R T I PR 2 B P R B A G T
MICAE, W ZE I Ll N S 0

R2 IEEEFMNIAT CREMAE RSN B RN

Tab.2 Two — way regimen for treating CRE infection

recommended by the guidelines [4-16]

“HiE ~HA%

ARRREASBEEAAR +AASE +REh
+RRERE | nABBAAR  +AAFR
J s R e
+ Bk

EadiEHEERATAFZRFMEE,

Note:a indicates that amikacin and isopamicin are mainly recom-
mended by guidelines.

T CRE 2 B BG4 6 97 o ol 3 W 25 W)l 25
R, T fi CRE B RR AT 25 DL A2 48 SR IT ek vh 256
HE [ N R S R HE A 2 B e S 24 il A
YA R B R 2 O E N L JR
Il PR 73 25 CRE 28 B HH ik 7 25 4 18 23 A R AIE (935 1)) 5
A DL i 4% 5 75 A0 B Bk T 5 M (KPC) o £ (20
80%) , KMz ¥ Ay TR 3 7™ B 7 5L (NDM) 42 J il , i A\
PR 27 KPC, il % 5 75 (0 7 L 2% ™ KPC .NDM 4 J&
it} \OXA — 48 Uil , i A7 BRAL 2K I8k AN RSt
JEFR, Ak 2 (AmpC i) JB) 3% 8 — PR
fiti (ESBL) 45 B — PN Ik B i /= 3% 18 55 Z2 Fiifit 25 BL A LS
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G4 M R Bk A /R B 25 AT T 7 NDM 4 ) B 1) CRE
YR IR L 2 B R AE N — R 2 AR
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o] 24 £ R B E8 A AR i 5 Y 7 43 A 1 Bk = A
FHFTE R RIS A E / BT B A Sk AR FL / s
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T F PN SRR D7 THT B ISP /0 2 15 T Al e i
b ek AR 5

FT T 24 400 57 o i G 5 B ) X o e A ) el
22 S 24 B 18 FH A SRR 2 A IR s TR) T, bk 4 B I 24
AR ZH 273 A FI 7 RN HE AR 1l PR AP B 22 e 5 )= 7
2025, 25 R A S R DR GBS ATHER g 1 IR VR M
T Y Ik HT 25 48 ~ 72 h CR A WY 8 I AR i
PR TR A CRE I, Al 25 i i A 3 sl 2 2
B8 R SN 5 g MR B BT B 2 1 B R T
TE ST HEAR BT B 25 SR WL AR 3 0P IRR R Y
ST G MR ING %E /N 1 AR RONHERE ] 2 mg
(W Z40) .3 mg(IEH M%) 4 ~ 5 mg M EY K
MR 24 b ik % 505 i L 28 25RO B 3 d TR
((<50mL), %M 1d1%KS0~<100 mL), &K 1K
(100 ~ < 150 mL) , & K 1 I AH 5] 3 1 mg (150 ~ <
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R3 MEIHANETHEFHREZYRFE
Tab.3 Recommended antibiotics and dosages for intraventricular

or intrathecal injection [!!:17]

P BHAE RE%H e Tk
FAFEZ  5~S0mg/d, 5A0mg/d | AKEE  4~Smg/d,LE1~2mg/d
SEEFE 10mg/d HEE 5~20mg/d

SEBER Smg/d,)LE2mg/d

[l A 5 v 4 461 £ 5 BIR YT, 395 R 25 U K
fem, LIED M 2R EESEMARE R EETE,
{HR RE R DI B N 45 25, 5 IR T R MO R R S
B MIC 155 (=16 mg / L) 1 55 2 Ffr 2 ) i 50355 1+ 28
A K MBH 4 LR ED R 1 ¢ B8 h 11K +
BN ZE 100 mg BE 12 h 13K, 1% 07 Xl G 67
A5, AR PR N B 2 T 1k o M B B, 55 % % R o
AR T 350 SRR A A B0 P ] ) R AR Y 24
RIS EE AL I PR 25 I 1A 25 B KI5 P 5
SR 2k, I LA 9 B BB o I A 5 B %) K A BR R AR
BN ZIRYT TS AR A PNRYT I et S 2 v
KRB EE IR
2.3.2 W

PN R AT R R S B 45 4 R s I 6 T CRE 28 B J
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