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[Abstract] Treatment of neurosurgical intensive care patients infected with multidrug resistant
(MDR) or extensive drug resistant (XDR) Acinetobacter baumannii presents significant challenges and is
associated with high mortality rates. Sulbactam has long been an effective treatment for MDR Acinetobacter
baumannii, particularly due to its ability to penetrate the inflamed blood -brain barrier, making it highly
suitable for use in severe neurosurgical cases. However, in recent years, increasing resistance to sulbactam
among Acinetobacter baumannii strains has become a concern. There is a lack of standardized guidelines
regarding the dosage, administration methods, routes and combination therapy strategies for sulbactam in the
treatment of these resistant infections. Thus, Chinese Neurosurgical Intensive Care Management
Collaborative Group has developed the "Chinese expert consensus on the use of sulbactam to treat patients
infected with Acinetobacter baumannii in the neurosurgical intensive care unit", through a thorough review
of relevant evidence - based medical literature and extensive discussion and revision. This consensus
includes 28 recommendations aimed at providing scientific and feasible clinical guidance for the application
of sulbactam in the management of neurosurgical intensive care patients.

[Key words] Neurosurgical procedures;  Critical care;  Acinetobacter baumannii;  Sulbactam;
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W R B INER R ) A B- P I e (207 PO AR 67 L3
B B SE) L b B 52 VU 3 X 60% L )
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DA MIC A b o 40 W Bt 781 3% 1 o &7 EL 3 < 32 pg/ml,
PR VIR <16 pg/ml BB % <1 pg/ml,
B E <4 pg/ml ™ o TG HME EIET I
PR ) R A% G 5 2 25 6 AT 98 IR R Bk 7 5 s 28
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B, BT AR MR BRI, T L
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1. R i & T 3R YR YT 22 1 25 F0 V2 Tid 24 6l =
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U, TCIE A AT P MR-ET B Y A A AR R AR 2 2 5
BRI E A N4~ 12 g/d, 1 ~3 8 —y7FFE. 201
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F1F 2302 B AR D7, B B3 4 /)N AE K VK
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W HERE 2 VR BE I . 2018 4F K R AP 24
Wy 245X Bl ) 2 125 0 B I R B e R R T
SRS AU R R B R A S M R0 A bR
LA%T > MIC 3£, $EAH A 60% ~ T0% . — TUE 4 T
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Table 1. PK/PD parameters of sulbactam and its compound preparation

SCROR T PR 4 2 GEVES CLy(mlmin)  f# B NESH HHFEBH
Ripa% ™ [EHEARE  ECRVIM-EFEL I = — CL,=(198.83 +26.27) ml/min, —
(1990) CLK: (173.50 +19.66) ml/min;

V,=(11.28+2.91) L
Vi=(1128+291) L,
VB—(1967+324)L

=(16.32+241) L;
AUC (83.79+8.81) pg-h/ml;
t,,=(1.14£0.14) h

Ripa % 1! HEREARE  ZRTEAR-ET L 0.50 o ik = — CL,=(204.67+30.15) ml/min, —
(1990) CL,=(180.67 21.52) ml/min;
V,=(10.93+2.86) L,
Vp:(S.4311.12)L,
=(2031£3.47) L
v '=(16.36+3.01) L;
AUC=(40.71£4.27) pg-h/ml;
t,=(1.15£0.12) h
Ripa% 7 fEREARE  ZURTIM-AF LA 0.50 g LA A - = CL,=(208.00 +28.73) ml/min, —
(1990) CLy = (179.50 £20.26) ml/min;
Vo= (224724.12) L;
AUC = (40.33+4.58) pg-h/ml;
1,=(1.26+0.18) h;

C,.=(1536+2.95) pg/ml
Blum % 0 [REEARE  AUEVIM-EFEAE 1 g F IS 78.60£20.50 — CL,=(216.60 £97.20) ml/min, —
(1989) B CLy=(167.7066.10) ml/min,

C]NK (50.30 +33.30) ml/min;
=(0.30£0.12) L/kg;

AUC (121.30+£5.00) pg-h/ml;

t,,=(1.73+0.72) h

Reitberg % 1) {dFE AR &FEH 1.50 ¢ F 1544 — = CL,=(331.00+75.00) ml/min, —
(1988) P R CL,=(296.20 £ 73.80) ml/min,
CLy, = (34.70 £27.70) ml/min;
V,=(30.00+7.70) L
AUC=(79.50=19.80) pg-h/ml;
tp=(1.05£0.14) h;

C,..=(90.80+18.20) pg/ml
Reitherg 45 8 AR K AIRM-4F LI 1.50 o T 15404 = = CL,=(301.10+45.80) ml/min, —
(1988) P B CL,=(261.80+51.80) ml/min,

CLy=(39.30£36.10) ml/min;
V. =(27.60£6.00) L;
AUC=(85.00+14.30) pg-h/ml;
./z—<1 06+0.16) h;

= (919017, 00) pg/ml

Reitherg 45 2 {EEREARE  SkTORE-EFEIH 1 g T 1S40 94.70~111.30 — €, = (267.00 +49.00) ml/min; —
(1988) ki v =(18.00+1.00) L;
AUC=(64.00+11.00) pg+h/ml;
t,,=(1.00%0.20) h
Schaad % %1 fgRE)LE AP 25 12.50 mg/kg — TEMRE R, =
(1986) A 25 melkg I,
CL=(187.00+62.00) ml/min,
V_=(310.00+154.00) L
w—(165+098)h
FIHEH 12.50 mg/kg I,
Cl= (164.00£29.00) ml/min,
V_=(385.00+83.00) L,
(= (1.77£0.63) h
PR
4 25 me/kg
CL=(19100+6900)ml/miny
V. =(312.00+245.00) L
W-<174+026)h
FIHEH 12.50 mg/kg I,
CL- (172.00+30.00) ml/min,
V_=(321.00+132.00) L,
t,,=(1.86+0.21) h

Schaad % %) PR YEL GFEMA 25 mg/kg — TERA AR E AL, —
(1986) JLE CL=(374.00+35.00) ml/min,
V., =(701.00+357.00) L,
—(1 42+0.83) h
#ﬁﬁi

CL (445.00+70.00) ml/min,
=(382.00+120.00) L
tl,,—(155+013)h
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[iEIRIE A

CL,

h(ml/min)

RN ¥ SR

‘:ﬁt
?gL
4
o
2

Blum % 130/

(1989)

Blum %5 30!
(1989)

Blum %
(1989)

Reitberg%ﬁ [82]
(1988)

Reitberg & (2]
(1988)

Reitberg & (%]
(1988)

7| &
=

IS
BE

P A7 L

P

FURTIMR-FF O

FURTIMR-FF R

FURVIMR-FF A

SRR LI

e T 1570 N
T 1

1g T 1504 H
Ik I

1o T 157040
i bk T

LT 1570 N
Ik

LT 154N

Ik

LT IS
B

56.10+9.70

21.80+9.90

2.70+3.40
(I ¥ 32 #r )

53.50 #156.30

11.20 ~30.40

R M BT -
450 ~6.60
I3 A«
450 ~ 6.60

61.70 +28.60

CL, = (150.70 + 45.00) ml/min,
CLy = (117.30 % 36.40) ml/min,
CLy, = (33.4021.80) ml/min;
V. =(022+0.05) Likg;
AUC=(121.30+45.00) pg-h/ml;
1,= (1.63£0.84) h

CL,=(69.30 +26.20) ml/min,
CL, =(34.20 £22.30) ml/min,
CLy, = (35.10£6.20) ml/min;
V_=(0.24+0.09) L/kg;
AUC=(262.50+77.30) pg*h/ml;
t,,=(3.73£2.13) h

CL,=(45.30£19.50) ml/min,

CLy=(0.50+0. 60) ml/min,

LLW (44.80+19.40) ml/min;
V. =(0.59+0.20) L/kg;

ATC = (43220 +206.30) pg-h/ml;

1,=(13.36+7.39) h

CL=130.00 #1 137.00 ml/min;
V_=14.10F120.60 L;

AUC =129.00 1 122.00 g+ h/ml;
t,,=1.60f11.70 h

CL=1(48.00+21.00) ml/min,
V_=(15.30+2.60) ml/min,

AUC=(411.00 + 182.00) pg-h/ml,

1, = (4.60£2.20) h

A ML AT :
CL=1(26.00+10.00) ml/min,

V. =(18.60£2.90) L,
AUC = (709.00+271.00) pg-h/ml,
t,=(9.70£5.30) h
L 32 A«
CL=(56.00+2.80) ml/min,
vV, =(30.00£3.20) L
AUC =(300.00 £ 15.00) pg-h/ml,
t,,=(8.30£1.70) h

Yokoyama 4 (a4
(2015) B

0508 1 g F/h
I A ok

ZE R
(NONMEN
program,
version 7.2)

CL;=0.0792% CL,;
CLy; =2.35 ml/min;
V,=1220L,
V,=444L

2 gk (5 6 /NI LIR) I 24
277 % ,60%T > MIC KT
PTA Jy

CLg,= 15 ml/min, 100%;
CL, —30 ml/min, 99.8%;
LL "= 60 ml/min, 98.6% ;
CLC, =90 ml/min,94.5%

[85] —

SAUURER-4F I 1 g T 104080

CL,=(33.40£5.30) ml/min,
%ﬂﬂ({l)ﬁﬁf

CL,;=(3.80+2.90) ml/min,
CL,=(3.60+0.20) ml/min;

V. :( 19.40+£2.70) L

AUC = (521.90 + 86.50) pg-h/ml;
t,,=(6.86£1.67) h;

C,,. =(8220+16.20) pg/ml

C]q:(33.40t5.30) ml/min,
LL (3.25+2.60) ml/min;
—(1890+500)L
AUC = (353.10+36.70)
t,,=(6.26+1.45) h;

(24.40+2.00) pwg/ml

e
Johnson 5§

(1988)

Johnson &850 1%

b} S 70 U i -7 £ 30
(1988) B

1 g F 1050801
I s o

pg+h/ml;

W1K:24~118 — ;ﬁ
55K :27~139

Schwartz 25 [86]
(1988)

SAIRF-FF O 1 g T 1SN

Ik

A%

97 00+61.00) ml/min,
18.90+10.50) L

(228.00 «115. 00) pg-h/ml,
40+1.20) h,
110.00 + 77. 00)

uc

s
1

O
S
I~
—~

pg/ml

#
s
A

(94 00+47.00) ml/min,
(15.40£5.70) L

=(217.00 + 105. 00) pg-h/ml,
2.50+0.50) h,
(78.00+30.00) pg/ml

><ﬁ
i“ll I

uc

2% %)
0]
II/\

Muder 2 [871
(2002)

IR Sk F IR -7 38 FF.
CL=(1.51+0.51) ml/min,
V,=(026+0.12) L

t,,=(230+0.80) h
A

CL=(1.09+0.55) ml/min,
V,,—<034+009) L,
=(4.40+2.30) h

Lg T 307080 ARir:29~125
bk ARJG:35~ 89

I/'7
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SCHR O U5 W5 X % 2 BT R CL,(ml/min) e AR hESH HMFBH
Jaruratanasirikul PR HLAR G &F 130 2e T INAH  A4:9895 —F#EE CL=(2.37+7.75) Lih; K 409%T > MIC H1 609%T >
4:14(2019)  MEMREH Jok I v (B 12 /) (56.74 ~272.04) V,=(1.98+13.40) L, MIC 1y 4 /1N 5 58 PTA 5
i 130 4K :77.28 V. =(1.60422.62) L; NI )R, MICH 8 pg/ml
(23.78 ~ 184.80) 1,,=(2.86+0.92) h A T A L 7E LT R N

1.70 ~2.40 g/dl,CL,, 4 90 ~
120 ml/min &, 1 g/?}’\
(B 6 /DT 1K) 2 oIk (5
12/ 1) BA S 2 gtk (5
8 /NI 1) D T A 4/
5 77 %35 60%T > MIC
PTA 43314 98.65% .78.07%
H198.23%, MIC A 16 pg/ml
A T L 7E LT R N
1.70 ~2.40 g/dl,CL,, 4 90~
120 ml/min 44,2 o/ IR (5
6 /NI 1R ) A1 3 gfiR (45 8 /)N
A 100 R 1 4 /By
%3k 609%T > MIC [ PTA 4}
53193 98.83% F195.59%
Soto 5 1) FEXARAGE ZRVIAAT R 1 T 305040 A 71.00 TEBR AR T =
(2014) Jiti 9¢ B & B 1 (34.60 ~ 176.00) (NONMEN ~ CL, = 10.40 ml/min,
version 6 CL;=10.20 ml/min,
level 2.0)  Q=4.58 ml/min;
V =4.04 1,
4/
CL,=60.00~90.00 ml/min,
AUC =650.00 ~ 861.00 pg+h/ml,
1,,=1.09~1.33 h,
C,  =68.60~74.20 pg/ml
43K N:
CL, =30.00 ~ < 60.00 ml/min,
AUC=872.00~ 1380.00 pg-h/ml,
tyy=134~1.96h,
C,..=74.40~85.10 wg/ml
3K
(L, =30.00 ~ < 60.00 ml/min,
AUC=655.00~1050.00 pg-h/ml,
1,,=1.34~1.96 h,
C,,.=73.30~81.50 pg/ml
29K /d
CL, = 15.00 ~ < 30.00 ml/min,
AUC=718.00~1120.00 pg+h/ml,
1,,=2.00~3.03 h,
C, . =79.50 ~ 86.40 pg/ml
1K
CL.,=5.00~< 15.00 ml/min,
AUC=599.00~1190.00 pg-h/ml,
l,,=3.16~6.28 h,
€, =83.10~90.70 p.g/ml

max

Yokoyama % %) /NEUK R EY 4T ELIH 30,60,120 Fil = —ZEHR V, =(043+0.02) Likg, TE R RGN B R
(2014) il S Y AL 240 mg/kg AUC =15.95 ~ 142.28 pg-h/ml, 2545 ACH: 140 1 76 7% 00>
3l C,.. =23.36~230.76 pg/ml 1213 4~ log10 925 {L ) 1
FIZRE AAR ik
21.0% .32.9% ,43.6% Gl
57.3% ; Jfi A R /N U AL 43
314 20.4% .24.5% ,29.3% Fil
37.3%, &F B & K5
FFH > 609%T > MIC (i ek
)il > 409%T > MIC (i A ek
R S HAA R 895t
6 1
— , not reported , K4 if . CL,, creatinine clearance rate, JLEF 15 5 % ; CL, clearence rate, 15 [ % ; CL,, total clearance rate, MR, CLy, renal
clearance rate, ' 15 [ % ; CLyg, non-renal clearance rate, AE B R CLD, dialysis clearance rate, fi] 72 1§ B} £ Q, interc ompdrtment
clearance rate, [ % [H] ¥ B %8 ; V., central volume of distril)uli(!n SR E SRV, »» beripheral volume of distribution, JE 2= 5y A A
end-stage volume of distribution , Z K HA /31 25 L5 V__, steady state volume of dlstrlbutmn TRV, , volume of distribution,, %\%)Uh}}’%ﬁ ’ﬁ‘»
1 AUC, area under the curve, 128 1 f4 ,tl/z,hdlf hfe time, 7H B2 =1 ; C,..x» maximum concentration, 1fiL 24 0 3k £ s MIC, minimum inhibitory
concentration , 5 {11 7 ¢ B ; PTA probability of target attainment, iIX 5 b HE R
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Table 2. Tissue penetration of sulbactam and its compound preparations
Sk IR 244 GEES i A v/ NAFEH
Brown % °2/(1982) FORTIM-EF I 0.50 g # kT 4T 2 ~ 4404 0kt 0.50 /1N J5 968 9 A L 75 6 L3 B2 [ (19.29.8) pg/ml

Loffler 2 131(1986) T PAR-A B PR O ST AT L 0.50 g Al IR
HRTGM L g

Wise 5 *4/(1983) FORTIAR-EF I RATE RS EI L g f ERRE TR RS
HRTIML~2 ¢

Houang 5F *21(1984)Fl R PUAK-HT CL 30 Sy i ki T & 230 0.50 g 1 JE I ¥/ a7 BH - R 2ok

Houang 4:1961(1985)
Foster % 71(1986)

RRTIH0.50 g
ARG I
FONPIH 15 mg/kg
e Jkc i 1 BT 450,50 ¢ A
S AR 1 g

Haruta %5 1/(1984) S 7 U -7 £ 30

Stahl 45 (1986 il aeel AP 1 g K T 1.50 /NN

Rodrfgucz % [0/(1986) S FHM-4F ELH Bk 7 4F EL 41 50 me/kg A

H I U 7 L3750 mg/kg IR VR B R T AL

TS T/ T A 8 R A AR R A A Y L LR B Dy L e

il ¥/ 1 )L L

XF(19.8+2.9) pg/ml ] R H 1] ; P57 24 49 76 0 ¥ AL
5 PR VAR - [ g 2 TR 25 s R R
WS FRFEARLHI R 1.5 0 1, 5 15 H
HBOHET EL IR BE 4.2 pg/m] 2R 7GH8.10 pg/ml;
A7 1 22 R DL A (1 A R T i
W PE 13.9 pg/ml

LI VR v L LR 0 P A o R 5 o e BE A9 909%

BB AP BT 7 ;45 51 S0 BB 6
L1 FE 5

15~ 45 140 5 OB AF L RE 9.2 el
FEk A 29.7 wg/ml

1029 ~ 329% UKW E6.2 A0 6 CL S )
TR FE) 9% REE B S 9 A8  F6 B
SR FE 6 T AL R FE R 1%

IS VRV A P A R T L~ 4N SRR R A R D BT L

12 pug/ml, il B 9 HiE 7™ B 568 25 i YO0k B T
LT I e R R R A, U DAL Y

FRTIAK 400 mg/kg JE 210 pg/ml I 3% — 8 35 2
Kager%5 10U(1982)  EURPUM-EF LI WKL MR M AR EMTARER WA E LK R 0~ 28 ne/g, WA 15 101
0.50 g/ (4 8 /M 13%) WL 0.2~2.1 1
Dorflinger % ['°/(1985) Z{ % VG MR-G5 LU0 i 3 &F 130 0.50 ¢ Al g2l TS AR ELE P e BE A 7.0 pfe RN P AR
AP g 7.0 pglg, i T H1EA ST IR R 9K 2 A0 R 1 MIC
Foster % *7/(1986) SUR PG -EF ELH R T 47 LU 7.50 me/kg 1R B2 A SURE AR TP BT L 3 BE R 4.4 gl UK P AR
FRTIH 1S mg/kg J36.1 nglg, i TR ARG WA K 2 BCN i Y
MIC
Davies % ['°(1982)  ZURPUA-EF LU BRI VR AT L4 1 g 3 PR AT L IR 1 1.84 pg/ml K TIAK 1.6 pg/ml,
NP2 g 290 1LV TR BE 69 10%
Reilly % 1/(1983) &N FM-ATE I S0k T4 4020 mg/kg M hHRADH &L HEC YR A LRI BN 0.3 ~ 2.7 pg/ml (L 75 9 5
VI 29 mg/kg 1.3~9.0 pg/ml) ZFPEHA 0.2~ 5.2 pg/ml (I3 v B
1.0~ 115 pe/ml) , IR 25 9175 o BT 95 32
J7IZ B8 4 2 T LT T A A 2 HOR
Fortunato % 1°°(1988) &N FM-AT L0 WERKIEET CH00.50 g M WFAI M/ BEAE ORI o b 1 /INERF J I A LG D0 L 85 v B, T (ST R 2 24y
ARTML g 18 pg/ml
Foulds % */(1985) &R PUM-AF LI WAk TEEF LL40.0.50 ~ 1 g F1 REFL/MEFLI L1 BEFL 2GR < 3.0 g/l WFLIISLLAE B H BEFL
R ~2g 55 AT L LA R TR R kS B S A5 B

1% ~2%

MIC, minimum inhibitory concentration , f¢ fi 1l & & /&

oK REAIE W & L 3 X I JLAF 72 KUK, AT i T A 26 4
B B9 RS BEBSCHRE | A8 A X e 91R 399 22 1 36 4T 5 3 0 1
RAFmmrgs ', &F CH IRl 220 HE B 2L
F94 0.50 we/ml, H Ay NG LR FRL
P ELRYFZ R, % T A AT RES R BL T B E 25 )
AN RS TS A 391 R R 7L 300 Lo e i P L SH I
o7 ASL A ) B, AE Ll PR 4R 5 R 25 1 (4) L
B S VR AR -FF L (1 1 s 2 15 ) BB A N
F A, JLEE HEFE 5] 5 40 ~ 80 mg/(kg-d) , 432~ 41K
IR, 5 Y500 B A ] 5 %o T ™ E R e L F IR T 1
Lt il 35 2 160 me/(kg-d) B # 5 B 2« 1 LE 7] 1% &=
240 mg/(kg-d), 43 2 ~ 4 5 & 1 R (https://labeling.
pfizer. com/ShowLabeling. aspx? id=14800) , (5) # 4F
N B4R NN AT ELSE I, UK P93 BR AR B ARG, D45 &

“H A

B/
57

BT REIE Y

REW

28. RFNBFEMBIF S EM A2 A E
BRYert, MEBX RN EE, REE Tk
WEMEERE,

Ju /NG

JS A A8 UE B2 2 TR 4l 3 B AT T30 (e ) 2 K
R 8 B ) WA ORI 2 AR E A £
2 I T 24 6 AN B R TR R e A R B AR AR M
il 98 I W ATLAH & 1 il 48 afi 30 A0 HR R A 28 R G K
YesF 0 H w5 K 2 5 BT 8l i 5 56 s/ RE AR |
Ak 5 B % B 52, % T 2R KSR T T R
K ) FEL A R A L, B AR R o AR R
FIUE 35 55 9, A B A SCHR AT 8 3 0L, X 47 12

i
iR
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WA M AR E S M N RIS H IR L T
TR AW, MR R Ok AT LA R B R 4 1 I R F
7% LARAS 150 0T ) 0 UE = 2 iE 40 0 — 25 58 % L
FUE T 5B & 25 (1 B 12 B R B b it R 35 B8 e T 2 4 ) |
2o E ([ P2 4R e A S PR 22 2 B b 5 D R I B 24 700 R) LR I
OB #B B BE A 2 B A6 5T K35 Bs e J0 PR 5 Rh) VB4 i (2 BLR 2
Rt 41 L PR e 2R RS T ) A7 ) Ak O3 0 B Bl K 22 B s b Kz
% [ 15 iE P52 )

HAR T FRA BB (Fc itk R DUE D HE T ) - Wi g v 40 22 R K4 f
R R ) L S0 (1 A R AR RS I m 5 — B e 4 AN RE)
(QENEE- NS =Y S DI B AW R N o] I e NN e g
ZEAMRE) AT A (B LR B TR A L s B A R ST T AR (R
LR A B IR A L P b 28 SRR ) LB T S (LU 7R R A 57 45 B8 e i 4 b
Bh) CEEBEHE (TR YT N R B 2 AR ) TSR A (R
PR o I e A 2 SRR ) (AR R e (Ll S N RS BE e AN RE) 2
T R 5 B s B 5 L s 2 bl FEE BE 2R ) X h T (g R
THUHE 5 e 4 22 S0 RE) 5 i o s S R R 58— R I g i [ 2 o
) R A (LU PG PR K 2 58 — B g i 2 AR VBRIV (T b AR
1= BE # 22 A RE) IR R (e 7 B R K 2 W 7 S B R A RE) L B
CHR T 0 DX 5 e VP W R RE ) A T A o 2 Rk R 2 B I b o K
[ ot F 0 PR AR ) L T (AR B R R 2 T B e AR ) BRR
Ol s 2 k2 e Al s B R s 2 g 3 5 B R B o bl 6 SR ) i A B
(P91 24 4 G Bs e o B 24 RE ) R 0 (o BB S R R 2 BB At e K
Yr I8 e FAE PR 2 RR) IR SL T (2N K2R 58 R Be i 2 AN RE) B 4 4
BB RE R 22 B b o RIE B B B R R B D (NS A
IR XN R BE i 2 S RE ) (8% I R 08 15 R K 2 B i b o R s 1 g
I PR 25 2 B4 ) AR 75 T O 4 72 1K R I B dh 2 A BE ) 76 3 (o [ I 2
B BiE AL 5T U A B 2 B A s P R B 24 500 B )
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