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Abstract: The clinical

Acinetobacter baumannii (CRAB) has been increasing year by year, yet

isolation rate of carbapenem - resistant
effective antimicrobial agents against this pathogen remain severely
limited. Sulbactam - durlobactam, a novel B - lactam combination
agent, has demonstrated promising in wvitro antibacterial activity against
CRAB. In May 2023, the U. S. Food and Drug Administration approved
its use for patients aged 18 and older to treat hospital — acquired bacterial
pneumonia and ventilator — associated bacterial pneumonia caused by
susceptible isolates of the Acinetobacter baumannii - calcoaceticus
complex, providing a new therapeutic option. This article reviews the
mechanism of action, pharmacokinetics, pharmacodynamics, and clinical
studies of sulbactam — durlobactam based on literature, aiming to offer
insights for clinical practice.

Key words: B - lactam combination agent; sulbactam; durlobactam;

pharmacodynamics; pharmacokinetics
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Chemical structures of avibactam ( left ) and

durlobactam ( right)

2 SUL -DUR #X 3h 15/ 2535 ( pharmacokinetics/
pharmacodynamics , PK/PD ) # 33
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KARLOWSKY 267275} 2016 % 2021 4E 423k 33 4
5K 264 P EEI7 HLO 40 B 5 032 Bk ABC AR IEAT
T, S5 R B ABC B SUL - DUR 1Y 5
BRI 98.3% o fEXBFFE T, B2 R SATF Ny
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Table 1 In vitro activity of antibiotics against Acinetobacter baumannii — calcoaceticus complex( ABC)
MIC (pg - mL~") MIC( % )
Species(n) Medication
MICy, MICy, Range Sensitive Intermediate Resistant
All isolates(5 032) SUL - DUR 1 2 <0.03 - >64 98.3 NA 1.7
Sulbactam 8 64 0.25 - >64 46.9 8 45.1
Cefepime 16 >16 <0.12 - >16 44.6 7.9 47.4
Imipenem 8 >64 <0.03 - >64 48.9 0.6 50.5
Meropenem 16 > 64 <0.03 - >64 47.9 1.1 51
Amikacin 4 >64 <0.5- >64 58.6 3.3 38.1
Ciprofloxacin >4 >4 <0.12 - >4 44.4 0.7 54.9
Colistin 0.5 1 <0.25- >8 NA 95.9 4.1
Minocycline 0.5 16 <0.12- >16 78.3 10.1 11.6
Tigecycline 0.5 2 0.03 -32 NA NA NA
A. baumannii(4 038) SUL - DUR 1 2 <0.03 - >64 98 NA 2
Sulbactam 16 64 0.25 - >64 36.5 8.9 54.6
Cefepime >16 >16 <0.12- >16 33.6 8.8 57.6
Imipenem 32 >64 <0.03 - >64 37.7 0.6 61.6
Meropenem 64 > 64 <0.03 - >64 36.6 1.2 62.3
Amikacin 32 >64 <0.5- >64 49.5 3.8 46.6
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MIC (pg - mL~") MIC( % )
Species(n) Medication
MICs, MICy, Range Sensitive Intermediate Resistant
Ciprofloxacin >4 >4 <0.12 - >4 32.7 0.7 66. 6
Colistin 0.5 1 <0.25- >8 NA 95.1 4.9
Minocycline 1 16 <0.12- >16 73.3 12.4 14.4
Tigecycline 0.5 2 0.03 -32 NA NA NA
A. calcoaceticus(55) SUL - DUR 0.5 1 0.12-2 100 NA 0
Sulbactam 2 4 1-8 94.5 5.5 0
Cefepime 4 8 1->16 90.9 7.3 1.8
Imipenem 0.25 0.25 0.12 -1 100 0 0
Meropenem 0.25 1 0.12 -4 98.2 1.8 0
Amikacin 1 2 <0.5-16 100 0 0
Ciprofloxacin <0. 12 0.25 <0.12-0.5 100 0 0
Colistin 0.5 1 <0.25-2 NA 100 0
Minocycline <0. 12 0.25 <0.12-0.25 100 0 0
Tigecycline 0.12 0.25 0.03 -1 NA NA NA
A. nosocomialis(296) SUL - DUR 0.5 1 <0.03 -8 99.7 NA 0.3
Sulbactam 2 16 0.25 - >64 81.8 8.1 10.1
Cefepime 2 >16 0.5->16 85.1 4.4 10.5
Imipenem 0.25 0.5 0.06 - >64 92.2 0 7.8
Meropenem 0.25 1 0.06 - >64 92.2 0.3 7.4
Amikacin 2 8 <0.5- >64 92.6 2 5.4
Ciprofloxacin 0.25 2 <0.12 - >4 89.9 1.4 8.8
Colistin 0.5 1 <0.25- >8 NA 98 2
Minocycline <0.12 0.5 <0.12-16 98 1.4 0.7
Tigecycline 0.12 1 0.03 -4 NA NA NA
A. pittii(638) SUL - DUR 0.5 2 <0.03 -32 99.4 NA 0.6
Sulbactam 2 4 0.5->64 92.9 2.4 4.7
Cefepime 4 8 <0.12- >16 91.4 4.2 4.4
Imipenem 0.25 0.5 0.06 - >64 95.1 0.3 4.5
Meropenem 0.5 1 <0.03 - >64 95 0.8 4.2
Amikacin 1 4 <0.5- >64 96. 6 1.1 2.4
Ciprofloxacin <0. 12 0.5 <0.12 - >4 92.8 0.3 6.9
Colistin 0.5 1 <0.25 -4 NA 99. 8 0.2
Minocycline <0.12 0.25 <0.12 -16 98.9 0.6 0.5
Tigecycline 0.12 0.5 0.03 -4 NA NA NA

MIC ; Minimum inhibitory concentration; NA: Not applicable.

2.2 SUL -DUR &R (Zh)) AR

FPUHE TR 9T 82 R S AT B R, TE N 24
i S RSPk ARCS081 (1) B gAY v | &F [ 3H A MIC
A 16 pg - mL™ FEFRHAEAE R B 4 g - mL 7Y
TEBLT , FEH MIC N 4 pug » mL™ ",

O’ DONNELL %" F 55 1 /[N B o i i o i
ANEI R B BT R [ PK/PD 2% 45, 87 EL 4 — B IR
ELHERT /)N B ORC JBR 0 is 740 e e A 7R 1) CRAB 73 B bk 35
IR R R ) A BRI P, R fe A T O 8 B O B
FFE ARC2058 i KBBHIETEH, 5 1 - log i #5 TE B
{37 ( colonly forming units, CFU ) 25 3L 2R )i /MH .2 - log,,
CFU B D {H T ECy #HE ) % fT > MIC K /)
32 20.5 31,5 0 47. 05 £ i 452 8 v, 30

37.8.50. 1 il 68.5, &2 g [ &F m 1 [E & ) &
AP - BERELIE (40 1) 45251 PK/PD B2 5 2445,
SAUC/MIC FERERI g B2 — 3, Y& I /T > MIC >
50% H % M FAUC/MIC Sy 10 B}, 7] DLATE 24 /)N
WEZHL 1 —log,, CFU IREAIR, # 2 1 &F L3 /T > MIC
>50% H £ EE AAUC/MIC A 10 45 A I IR YT 304
Xy PK/PD Hir,
2.3 SUL -DUR #j PK 454F
SUL 1 DUR £ 55 8 Al 2 55 i 23 25 1 254K 8 )
SESHOARMLT . SAGAN 25 BESY Bk, B DI REIE R
ANBE#F SUL 1 ¢ f1 DUR 1 g, 56 h 25245 1 Ik, Bk
B3 h, 525 4 d 2B 1 SR AR Y,
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Table 2 Co — modeled durlobactam fAUC/MIC ratio values
associated with 1 — logl0 colony forming unit ( CFU) reduction
from baseline, 2 — logl0 CFU reduction from baseline, and ECg,

pharmacokinetics/ pharmacodynamics (PK/PD) endpoints' '’

PK/PD endpoint

CFU reduction from baseline

Model R?

ECg,

1 -log, 2 —log,,
Thigh (4:1 dose) 0. 86 8.0 16.0 15.1
Lung (4:1 dose) 0.91 10. 6 22.4 78.6
Thigh (fixed SUL dose) 0.82 7.5 31.8 38.2

Mean + SD 8.7x1.7 23.4+7.944.0+32.1

£3 4P - FEEE(SUL - DUR) 7E AKH 1) PK S5

Table 3  PK of sulbactam - durlobactam ( SUL - DUR) in
Humans

PK Sulbactam Durlobactam

Coa (pg + mL™1) 39.1£38.6 39.9 £38.2
AUCy_y (h  pg - mL™") 107.8 +83.1 123.8 £85.7

L (D) 3.2£0.6 3.1+0.5
V(L) 36.0 +23. 4 31.6£13.1
CL,(L-h™") 13.4 8.4 10.6 £4.0
ti2(h) 1L.6+1.1 2.2+1.6

R (35 ~ 150 ke) AP (N BP9
NS N/ BT b m S RS ) B % 25
—IUPEAL S REHL 2 SUL - DUR 254Q3h s
RN ARIREE " e Az AR B T R AR
BHEHIKE T SUL A DUR 4% 1 000 mg, ifii 55 J3 & 3
AEA51 3 0] 2% g 4% 500 mg, IR BT FR 25 U 7E
BENTHIG A 45T 500 mg, 452K .7, SUL # DUR

%4 SUL-DUR SHip &yraxt '™

Table 4 Efficacy comparison between SUL - DUR and colistin'"’

W (1, ) B D RE A0 TR B 0 T RE A, 430 Ry
1.8 ~10 h f12.3 ~7. 1 h, HIMFIWE(EHRE (C,, ) Fzh
BFH R T AR (AUC) BE'EF T RE T B R 2 P3G I ; 7 i
2R M SR ERED, N 65% ~93%
) SUL F1 70% 1) DUR 28 R HEM ( 32 288 A 7E 45
245 24 ho ) T E R AR & SUL A DUR 1Y
B IS BR 3 (CL,) 40 7l B 2 S005 B 38100 42% F
38% 5 2L R M B S A I WK A B AT N BR 41% 1)
SUL #133% i) DUR,

S RE# F X SUL — DUR 245430y J) 27 1Y 52 Wil v
FHEATIEM . P SUL — DUR 3= %2 2 55 B WA 3] . HE
T DI RESZ 408 1Y R0 AN i SR R
3 SUL -DUR MG K3

H A 78 18— 202 T HA Bl A1) BE L 3 425 B50bE I PR
I (NCT03894046) ' | %F # k1 44 SUL - DUR 447
ABC (f45 £ T it 24 T ik T 7 8 04 2T 24 T ok ) Jek
YA I A S T PEAG . ARBFRENA 181
%18 % L) I ABC J& YL B 3%, [ 45 HABP  VABP Fl1fi
WYL WMLk SUL - DUR 41(1 g/1 g,iv,q6 h, %
TE3 h) MRS R A (2.5 mg - kg™ iv, ql2 h, §i7E
30 min) JAY7 7 ~ 14 d, PR [A] B 45 5 W0 e 355 e / 74 )
T (1 g/1 g,iv,q6 hBuid: 1 h)IGY7 . BFFE4 R R
125 ik #aT 25 ABC J& 3y /% h, SUL - DUR 44
FENG ARTEST T T AAE Y 2 TR R4, L3k 4.
AT AR ST SR, AN R =6 45 o B0 N BT
RIEGL JEVG W04 SUL — DUR 41 (91 i) FRS 1
R (86 i) 4y A 40% (36 5l/91 ) Fl 49%
(42 11786 1)) He i ™ HEA B F 4, 11% (10 /91 1))
1 16% (14 141/86 ) i & T 245 25 W iR 97 M A
K, SUL - DUR 4 A K 3517 19 & A4 R AR T4
[

SUL - DUR (n=63)

Outcomes

Treatment difference

Colistin (n=62)

Clinical outcomes

Clinical improvement at EOT 47 (75% )
Clinical cure at TOC 39 (62% )
Sustained clinical cure at LFU 27 (43%)
Microbiological outcomes

Response at EOT 54 (86% )
Response at TOC 43 (68% )
Sustained response at LFU 30 (48%)
Persistence at LFU 17 (27%)
Recurrence at LFU 6 (10% )
Indeterminate at LFU 10 (16% )

28 (45% ) 29% (11.4 ~47.4)
25 (40% ) 2% (2.9 ~40.3)
19 (31%) 12% ( -6.2~30.6)
38 (61%) 24% (7.9 ~40.9)
26 (42%) 26% (7.9 ~44.7)
25 (40% ) 7% ( -11.7~26.3)
32 (52%) Not calculated
2 (3%) Not calculated
3(5%) Not calculated

EOT: End of therapy; TOC: Test of cure; LFU: Late follow — up
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l@%i*fnﬁﬁi%l_m{?b TR A Py B e 1) 3 IR S R A
HIE R ES ), HH G PRIA @ 2 A s B R Y & T
Fim R, H:ZT, R4 B4 ABC
YL B Y 28 R A HIET R B &, I RIE R i
EERFMR TR A BB S, WAL,
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SUL — DURZL 12 Jg 41 21 1) 158 2 2% 43 9l 2k 80. 0% Fil
81.0% ,2 ZH VA M)A . A5 R A ABC Jk

%5 SUL-DUR 5HiRZHRITH IR A MEY ABC i
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Table 5

mono/ polymicrobial ABC infections

Comparative efficacy of SUL — DUR and colistin for
[16]

SUL - DUR Colistin

Type of Infection
(n, %) (n, %)

All ABC infections 63 62
Monomicrobial ABC infections 36 43
28D ACM 6 (16.7) 15 (34.9)
Clinical cure at TOC 23 (63.9) 15 (34.9)
Favorable microbiological assessmenta at TOC 24 (66.7) 14 (32.6)
All polymicrobial ABC infections 27 19
28D ACM 6 (22.2) 5(26.3)
Clinical cure at TOC 16 (59.3) 10 (52.6)
Favorable microbiological assessmenta at TOC 19 (70.4) 12 (63.2)
IPM susceptible only: non — ABC 11 5
IPM nonsusceptible ; non — ABC 15 13

28D ACM: 28 - day all — cause mortality; TOC; Test of cure; IMP.

Imipenem

YL SR A AE W G B T 24 0 24 B T R BT 1],
SUL - DUR 4 3 i (100% ) 7£ 34 £1 ik 5 (test of cure,
TOC) 5 P 35 B3R 97 L2, Z BRI 40 4 4 vh 3 4
(75% ) M3
4 NG

25 I, SUL - DUR Sl &I XJ BB {2 19 B — PN LI ity
FAMERIVE I ff e 7 I ABC T 24 1 5] S5, A 4 G il
REFPRAE TR BRI TB W TR s SRS
R 2R RN 2R A OR  25 B R R I 25 W) K
L PEHE 7T B - NIRRT TR X
25 I R 2 R 52 400 A N T R
FE 1Y), A B T Be R R FH 24 7] B e I R R o
RAGCHE BT, R 75 3k — 0 R 17 I R 5T, 42
BEHN 2 25BN 128 2GR AN RO ST 2
PESEEE , S lh R A BT 254135 Bl
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