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Objectives

* Review the antibiotic treatment for infections caused by:
- Pseudomonas aeruginosa with difficult-to-treat resistance
(DTR P. aeruginosa)
- Carbapenem-resistant Acinetobacter baumannii (CRAB)
- Stenotrophomonas maltophilia
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Provides guidance on the treatment of:

+ Extended-spectrum beta-lactamase producing Enterobacterales (ESBL-E)
* AmpC beta-lactamase producing Enterobacterales (AmpC-E)

» Carbapenem-resistant Enterobacterales

* Pseudomonas aeruginosa with difficult-to-treat resistance

« Carbapenem-resistant Acinetobacter baumannii complex

» Stenotrophomonas maltophilia infections
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P. aeruginosa with Difficult-to-Treat
Resistance: Definition

DTR Pseudomonas aeruginosa
Infections

P. aeruginosa with Difficult-to-Treat
Resistance: Definition

* P. aeruginosa exhibiting in vitro ;
resistar?ce to all the foll%win : Carbapenem-resistant leukemia
g: P. aeruginosa isolates

- Piperacillin-tazobactam from 12 countries (n=542) - Absolute neutrophil count = 0 cells/mL

Clinical Case

* 12-year-old male with acute myelogenous

- Ceftazidime » Developed acute onset fevers and
- Cefepime respiratory distress

- Aztreonam - Multifocal pneumonia

- Meropenem

* DTR P. aeruginosa recovered from

- Imipenem-cilastatin .
P bronchoalveolar lavage fluid

- Ciprofloxacin
- Levofloxacin

Kadri SS, et al. Clin Infect Dis 2018; 67: 1803- 14 Gill CM, et al. Antimicrob Ag Chemother 2021;f 65 80120421 Khall Y, et al. Acta Microbiol Immunol
Hung. 2019;66:529-540. Campana EH, et al. Braz J Infect Dis. 2017;21:57-62. Zeng ZR, et al. Dia: Infect Dis. 2014;78:268-270.
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Antibiotic MIC Interpretation
Amikacin > 8 ug/mL R
Aztreonam > 16 ug/mL R
Cefepime > 16 yg/mL R
Ceftazidime > 16 pg/mL R
Ciprofloxacin > 2 pyg/mL R
Gentamicin > 8 ug/mL R
Meropenem 8 ug/mL R
Piperacillin/tazobactam > 64/4 pg/mL R
Tobramycin > 8 ug/mL R
Applying Clinical and Laboratory Standards Institute (CLSI) susceptibility criteria

B-Lactam Landscape for DTR Infections

Agents Carbaper Resi Carbapenem- | Stenotrophomonas
(United States FDA- Enterobacterales aerugii resi Itophilia
approval year) KPCs | MBLs | OXA-48- | difficult-to-treat | Acinetobacter

" h.

(NDM,
VM,
IMP)

like r

Ceftolozane-tazobactam
(2014)
Ceftazidime-avibactam
(2015)
Meropenem-vaborbactam
(2017)

Cefiderocol

(2019)
Imipenem-cilastatin-
relebactam (2020)
Sulbactam-durlobactam
(2023)
Aztreonam-Avibactam
(2025)

Comparing Clinical Outcomes Across

10

Agents
Agent Survival Notes
(generally day 30)
Ceftolozane- Observational data (n=100)
tazobactam
Ceftazidime- Observational data (n=84)
avibactam
Imipenem-relebactam Subgroup of clinical trial
(n=16)
Cefiderocol 65% Subgroup of clinical trial
(n=101)

Pogue JM, et al. Clin Infect Dis. 2020; 11;71:304-310. Hareza DA, et al.

Ag Chemother. 2024;68:

2020;70:1799-1808. Bassetti M, et al. Lancet Infect Dis. 2021;21(2):226-240.

0724.. Motsch J, et al. Clin Infect Dis.

Emergence of Resistance to
Cephalosporin-Based Agents

+ 28 consecutive patients with DTR P. aeruginosa isolates susceptible
to ceftolozane-tazobactam and treated with 272 hours of
ceftolozane-tazobactam

- P. aeruginosa isolates available before and after ceftolozane-
tazobactam exposure for broth microdilution testing and
sequencing

» 50% of isolates developed ceftolozane-tazobactam resistance

* 86% of isolates initially susceptible to ceftazidime-avibactam
developed resistance to ceftazidime-avibactam

» 25% of isolates initially susceptible to cefiderocol developed =4-fold
increases in cefiderocol MICs

11
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Tamma PD, et al. Clin Infect Dis 2021;73:4599-e4606. Simner PJ, et al. Open Forum Infect Dis. 2021;8:0fab311.
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Emergence of Resistance to DTR P. . .
g h Clinical Case
aeruginosa Agents
* 12-year-old male with acute myelogenous

* Ceftolozane-tazobactam & leukemia
ceftazidime-avibactam
- Resistant mutants most

commonly emerge because
of amino acid changes in the
Pseudomonas-derived
cephalosporinases [PDCs],
commonly referred to as “the
pseudomonal AmpCs”

- Absolute neutrophil count = 0 cells/mL

» Developed acute onset fevers and
respiratory distress
- Multifocal pneumonia

* DTR P. aeruginosa recovered from
bronchoalveolar lavage fluid

13 14
Antibiotic MIC Interpretatio MBL-PI’OdUCIng P. aeruglnosa GIOba"y
n
Amikacin -8 pg/mL R Middle East (22% MBL)
Aztreonam >16 pug/mL R USA
Cefepime >16 pg/mL R (1% MBI)

Sioygm. | R | Identified as

containing a

bIaVIM South & Central \Q\ <
Ciprofloxacin >2 ug/mL R America (18% MBL) 3,»>
J
Colistin 2 pg/mL | e
Gentamicin >8 ug/mL R B I(\:;;:ahl,:l;;-:;l
Meropenem 8 ug/mL R
Piperacillin-tazobactam >64/4 pg/mL R & AR LG
Tobramycin >8 ug/mL R Reyes G, et al Lancet Microbe. 2023;4:¢159-170. ApHBCII Brekiaces Lacnetio Srovg
15 16
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Extensively Drug-Resistant Pseudomonas aeruginosa
Outbreak Associated With Artificial Tears

Marissa K. Grossman,"** Danielle A. Rankin,' Meghan Maloney,’ Richard A. Stanton,’ Paige Gable,' Valerie A. Stevens,' Thomas Ewing,'

Katharine Saunders,* Sarah Kogut,® Elizabeth Nazarian,® Sandeep Bhaurla, Jehan Mephors,” Joshua Mongillo,® Susan Stonehocker,’ Jeanette Prignano,
Nickolas Valencia,* Argentina Charles,* Kiara McNamara,'>"® William A. Fritsch,"" Shannon Ruelle,'? Carrie Ann Plucinski,'" Lynn E. Sosa,®

Belinda Ostrowsky,' D. Cal Ham,' and Maroya S. Walters"’; for the Multistate Pseudomonas Outbreak Investigation Group®

* 81 infected patients with MBL-producing P. aeruginosa eye
infections across the United States over 16 months
- 7% of patients died
- 22% of patients underwent enucleation

Grossman MK, et al. Clinical Infectious Diseases. 2024; 79(1):6-14.

Selecting Amongst Antibiotics with Activity
Against DTR P. aeruginosa

Antibiotic Likelihood | Optimal |Likelihood of| Serious
of activity | clinical activity for adverse
for index | outcomes | subsequent events
infection infection

Ceftolozane-
tazobactam

Ceftazidime-avibactam

Cefiderocol

Imipenem-cilastatin-
relebactam

[BF88H = very favorable, Yellow = more likely to be favorable than not, |[BHlil§l = proceed with caution

18

Carbapenem-Resistant Acinetobacter
baumannii (CRAB) Infections

17
Take-Home Points: DTR P. aeruginosa
* Pros and cons to each of the new B-lactams with activity against
DTR P, aeruginosa
- Work with your microbiology laboratory to have a system in place to
test multiple agents
- Select a susceptible agent (ceftolozane-tazobactam, ceftazidime-
avibactam, imipenem-relebactam > cefiderocol, if active)
- Request retesting of susceptibilities for subsequent DTR P. aeruginosa
isolates
* MBL-producing P. aeruginosa
- Hint: Resistant to all currently available BL/BLIs
- Cefiderocol preferred
19

©2025 Infectious Disease Board Review, LLC

20




OL10 Treating Antimicrobial Resistant Infections lll
Speaker: Pranita Tamma, MD, MHS

Clinical Case

* 42-year-old women with ventriculoperitoneal
(VP) shunt dependency for congenital
hydrocephalus

* VP shunt removal and external ventricular
drain (EVD) placement scheduled after
elective intra-abdominal surgery

* 6 days after EVD placement presents with
fevers, headache, and generally ill
appearance

* Culture of the cerebrospinal fluid growing
CRAB

Tamma PD, et al. Clin Infect Dis. 2024; doi: 10.1093/cid/ciae210.

21

Benefits of Sulbactam

* Ability to function as a B-lactam and can saturate
PBP1al1b and PBP3 of A. baumannii isolates

* Unique activity against A. baumannii isolates
demonstrated through in vitro studies, animal models,
and clinical outcomes data

Lenhard JR, et al. Antimicrob Agents Chemother. 2017;61:¢01268-01216. Beganovic M, et al. Antimicrob Agents Chemother. 2021;65:€01680-01620. Abdul-Mutakabbir JC, et al.
10 - s

Antibiotic MIC Interpretation
Amikacin >32 ug/mL R
Ampicillin-sulbactam >16/8 pug/mL R
Ceftazidime >16 pg/mL R
Ciprofloxacin >2 pg/mL R
Colistin <1 pg/mL |
Cefepime >16 yg/mL R
Gentamicin >8 pg/mL R
Meropenem >8 pg/mL R
Tobramycin >8 pg/mL R
Trimethoprim/sulfamethoxazole >2/38 pg/mL R

22

Log,,CFU/mL

Antibiotics (Basel). 2021;10. g MJ, etal. J Chemother. 2001;47:479-482. Makris D, et al. Indian J Crit Care Med. 2018;22:67-77. Betrosian AP, et
al. Scand J Infect Dis. 2007;39:38-43. Assimakopoulos Sfet al. Infez Med. 2019;27:11-16. Liu J, et al. J Glob Antimicrob Resist. 2021;24:136-147. Jung SY, et al. Crit Care.
2017;21:319.
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Hollow Fiber Infection Model

1 Control 1 High-dose ampicillin-sulbactam
10 10

a M o

8 8 Bacterial inoculum
; ; of 108 CFU/mL

5 5 resistant to all 3

4 4 agents on this slide
3 3

2 4

1 1

o o
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Lenhard JR, et al. Antimicrob Ag Chemother. 2017;61:¢01268-16.
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Park, et al. (2019) Park, etal. (2019)
= f Sirjatuphat, et al. (2014) ! . Kaye, otal. (2023) - A Sirjatupha, et al. (2014) e « Kaye, etal. (2023)
Red = mortality 'Sl carer,randomed,oper-abel il pcrEEnEdcnedione: e vl ltcentr randomized. penabel il Red = mortality e contr sendomived,open-abel il o e, oo s rampi o ol et fandomized,cpenabl il
. R . + Colistin vs. colistin plus fosfomycin (1=82) resistant GRAB infections (v-8) . plus SUL-DUR vs. . . . « Colistin vs. colstn plus fosfomycin (n=82) rosistant CRAB infoctions (n<8) ° plus SUL-DUR vs.
+ 28-day mortally (P=0.51) .+ 30y mortaity (e plus coiistin (1=125) + 28-day moralty (P=0.51): 5 ‘mortaity (P plus colstin (n=125)
in patients with e et e G ot 2 A in patients with e L et o8 BN
" - ° Cenne « Imipenem + colistin = 32% B P ° - ° « Imipenem + colistin = 32%
CRAB * Colistin + fosfomycin = « Colistin + rifampin = 33% o Imi + Sul-Dur = 19% CRAB « Colistin + fosfomycin = « Colistin + rifampin = 33% ot + Sul-Dur = 19%
: . 44% ° infecti 44% °
InfeCtI ons Khalili et al. (2018) infections Khalili et al. (2018)
P " Single center,randomized open-label til P - Single center, randomized open-iabel tal
across clinical  Coltn s mupensm e, ampii-s baciam + meropenom across clinical Gl s metapener ve, ampeii subaciam + meropenem
(=47 (n=47)
trials + 28-day moralty (P=0.99): trials - 28.day mortalty (P=0.99)
+Colistin + meropenem = 42% Bassett, ot al. (2020) «Colistin + meropenem = 42% Bassott, ot al. (2020)
Durante-Mangoni, et al. (2013) . - = 339 * Multicenter, randomized, open-label trial Durante-Man al. (2013) q - =339 « Multicenter, randomized, open-label tral
T e Amp-Sul + meropenem = 33% " Cefderoco ve. st regns (1-56) D caman o apendabel il Amp-Sul + meropenem = 33%  Cofloroooi ve. temative regimens (n=56)
+ Colistin . colistin plus rifampin (n=209) Mosaed, et al. (2018) + CRAB end of study mortality (P=0.038): + Colistin vs. colistin plus rfampin (n=209) Mosaed, et al. (2018) « CRAB end of study mortalty (P=0.038):
+ 30-day mortalty (P=0.95) " Single center,randomized, single-biind trial « Cefiderocol = 49% - 30.-day mortaty (P=0.95) " Single center, randomized, single-blind tral « Cefiderocol = 49%
. istin = 439 + Colistin plus levofloxacin vs. Amp-Sul plus levofloxacin (n=33) L . istin = 43Y + Colistin plus levofloxacin vs. Amp-Sul plus levofioxacin (n=33) L
Colistin =43% o * Sy oty Pty TP (o « Colistin-based = 18% Colistin =43% . L Gy moraiy (et P (%) « Colistin-based = 18%
+ Colistin + rifampin = 43% « Colistin + levofloxacin = 82% * Colistin + rifampin = 43% « Colistin + levofioxacin = 82%
* Amp-Sul + levofloxacin = 42% * Amp-Sul + levofloxacin = 42%
Pre-2013:

Pre-2013:

Numerous reports of 2013 2014 2018 2019 2020

Numerous reports of 2013 2014 2018 2019 2020
o porsof | (g | [Gow | [oe | [ 2019 | |

i
vitro and encouraging Pourheidar, et al. (2019) O] vitro and encouraging Pourheidar, o al. (2019) Kaye, ool (2022)
i i ingle center, randomized, single-blind trial , etal. . " « Single center, randomized, single-blind trial ay, et al.

GEEEREEE] S 5 Paul, etal. (2018) + Colistin vs. ampicilin-sulbactam (both w/ 0 MUl P ) (oLt TG cesenvatonalistudies Paul, etal. 2018) - Colistin vs. ampicllin-sulbactam (both w/ © W iy (BTl o i
Multcenter, randomized, open-label tial with binded inhaled colsting (n=28) + Colitin plus placebo vs. colistin plus meropenem + Molicenter randomized, open-iabel tal with biinded inhaled colistny: (1=28) * Colitin plus placebo v. colstin plus meropenem
ovicome assessment (1=312) 28-day mortally (P=0.27) (n=328) outcome assessment (n=312 s day moriaity (Pu0.2T): (n=328)

+ CRAB 28-day mortality (P=0.404) « Colistin = 38% *+ CRAB 28-day mortality (P=0.50) + CRAB 28-day mortality (P=0.404) « Colistin = 38% + CRAB 28-day mortality (P=0.50)
« Colistin = 46% A Sul 17:/ « Colistin + placebo = 46% « Colistin = 46% A Sl 17:/ « Colistin + placebo = 46%
= * Amp-Sul = et = et * Amp-Sul = it =

Aydemir, et al. (2013) « Colistin + meropenem = P ° « Colistin + meropenem = 42% “Aydemir, otal. 2013) « Colistin + p = P o « Colistin + meropenem = 42%
- Single center, randomized, openlabel ria 52% " Single center, randomized, open-label trial 529%
* Colistin vs. colistin plus rifampin for CRAB infections ° tal. (2018) * Colistin vs. colistin plus rifampin for CRAB infections. o Makris, et al. (2018)

=33) 3 v, randomized, open-label tria 33) ~ Single center,randomized, open-abel rial
 In-hosptal mortay (P=0.66) ~ Colistin vs. colist plus high-dose ampicilin-sulbactam for CRAB infectons + In-hospital mortalty (P=0.66) + Colitin vs.colstn plus high-dose ampicilin-sulbactam for CRAB infectons

« Colistin = 739 (0=39) e

Colistin=73% - Ga-day moriaity (P-052). Colistin=73% -052)
« Colistin + rifampin = 62% « Colistin % « Colistin + rifampin = 62% « Colistin = 63%

« Colistin + Amp-Sul = 50%

« Colistin + Amp-Sul = 50%
Adapted from: Shields RK, et al. Clin Infect Dis. 2023, 76:5179-5193

Adapted from: Shields RK, et al. Clin Infect Dis. 2023, 76:5179-S193

25 26

Sulbactam-Durlobactam (Sul-Dur) Sulbactam-Durlobactam (Sul-Dur)

« Durlobactam is B-lactamase W Sulbactam alone
inhibitor that inhibits class D B- IRl
lactamases (e.g., OXA-23)

* Does NOT inhibit class B 8-
lactamases (e.g., NDM)

* 98% of isolates with MIC of
<4/4 pg/mL (i.e., susceptible)
against 5,032 A. baumannii
isolates

<0.03006 012 025 05 1 2 4 8 16 32 64 >64
MIC (ug/mL)

y JA, et al. imic Ag Cl 2022;e007812.

27 28
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T H E LAN C ET 181 adults with A. baumannii
pneumonia or bloodstream
infections

Efficacy and safety of sulbactam-durlobactam versus colistin
for the treatment of patients with serious infections caused
by Acinetobacter baumannii-calcoaceticus complex: Sul-Dur Colistin
a multicentre, randomised, active-controlled, phase 3, (1 gram sulbactam and 1 gram (2.5 mg/kg ever:y 12)h°UfS, over 0.5

. i < s durlobactam) ours
non-inferiority clinical trial (ATTACK) A6 Ral S, G B S
Keith S Kaye, Andrew F Shorr, Richard G Wunderink, Bin Du, Gabrielle E Poirier, Khurram Rana, Alita Miller, Drew Lewis, John O’'Donnell, Lan Chen, PLUS PLUS
Harald Reinhart, Subasree Srinivasan, Robin Isaacs, David Altarac Imipenem-cilastatin Imipenem-cilastatin

(1 gram every 6 hours, over 1 hour) (1 gram every 6 hours, over 1 hour)
for 7-14 days for 7-14 days
Kaye KS, et al. Lancet Infect Dis. 2023;23:1072-1084. Kaye KS, et al. Lancet Infect Dis. 2023;23:1072-1084.

29 30

Treatment Difference = -13.2%
::j 95%C1 (30, 35) Do We Need the Imipenem-Cilastatin?
35% 1 32.3% « Studies suggest the combination of sulbactam-
2 _ 30% A durlobactam and imipenem-cilastatin lowers the
§< 259 | sulbactam-durlobactam MIC by ~1-2-fold
ié 20% 1 - Fgr gxarnple, 4/4. pg/mL to 2/4 ug/mL or 1/4 ug/mL
OD‘;Eo 15% | - Similar impact with meropenem
N 10% | * Hypotheses
59 - Targeting of multiple PBPs; sulbactam binds to PBP1 and
05, | PBP3; carbapenem binds to PBP2, both under protection of
° SUL-DUR Colistin durlobactam
(N = 63) (N = 62)
Kaye KS, et al. Lancet Infect Dis. 2023;23:1072-1084. O'Donnell J, et al. Antimicrob Agents Chemother 2024;68:0031223. lovleva A, et al. mBio 2022;13:€0275921. Choi JY, et al. Clin Microbiol Infect 2004;10:1098-101.
31 32
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Growth control
Sulbactam 1 gram .
o Efficacy and safety of cefiderocol or best available
E Sulbactam 1 gram and durlobactam . . .
= 1.gram therapy for the treatment of serious infections caused by
S carbapenem-resistant Gram-negative bacteria
g Sulbactam 1 gram, durlobactam 1 (CREDIBLE-CR): a randomised, open-label, multicentre,
gram, and imipenem 1 gram . . .
Sulbactam 1 gram, durlobactam 1 pathogen-focused, descriptive, phase 3 trial
gram, and meropenem 1 gram
' Matteo Bassetti, Roger Echols, Yuko Matsunaga, Mari Ariyasu, Yohei Doi, Ricard Ferrer, Thomas P Lodise, Thierry Naas, Yoshihito Niki,
0 5 10 15 20 25 Da\fif:i L Paterst(fn, Sirgnon Portsmouth,)utﬁan Tgrre—Cisnero};, Kiichiro Toyoizumi, Richard G Wunderink, Tsutae DryNagata :
Time (hrs)

O'Donnell J, et al. Antimicrob Agents Chemother 2024;68:0031223. Bassetti M, et al. Lancet Infect Dis. Lancet Infect Dis. 2021;21:226-240.

33 34

End of Study Mortality for 54 Patients

. . . Clinical Case
with CRAB infections
607 » 42-year-old women with ventriculoperitoneal
. 49% (VP) shunt dependency for congenital

hydrocephalus
* VP shunt removal and external ventricular drain

30% (EVD) placement scheduled after elective intra-
20 18% abdominal surgery
e * 6 days after EVD placement presents with
fevers, headache, and generally ill appearance
. Cefiderocol  Colistin-based * Culture of the cerebrospinal fluid growing CRAB
Bassetti M, et al. Lancet Infect Dis. Lancet Infect Dis. 2021;21:226-240.
35 36
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Day 1-10: EVD replaced;
received cefiderocol and
high-dose Amp-Sul (CSF
cultures remained positive)

« Day 11: Sul-Dur and
meropenem initiated and
continued for 14 days; no
further positive cultures after
this regimen began; remains
clinically well 6 months out

Tamma PD, et al. Clin Infect Dis. 2024; doi: 10.1093/cid/ciae210.

Antibiotic MIC Interpretation
Amikacin >32 pg/mL R
Ampicillin- >16/8 pg/mL R
sulbactam

Cefiderocol 0.25 pg/mL S
Ceftazidime >16 pg/mL R
Ciprofloxacin >2 pg/mL R
Colistin <1 pg/mL |
Cefepime >16 pug/mL R
Gentamicin >8 ug/mL R
Meropenem >8 yg/mL R
Sulbactam- - S
durlobactam

Tobramycin >8 ug/mL R
Trimethoprim- >2/38 pg/mL R

sulfamethoxazole

37

Stenotrophomonas maltophilia
Infections

Take-Home Points: CRAB

* |dentification of CRAB in a clinical specimen does not
always mean antibiotic therapy is indicated

* Sulbactam-based regimens remain the cornerstone of
treatment

- First choice: (with imipenem or meropenem)
- Second choice: (with an additional
agent)
* Potential “additional agents” include or
or

38

39
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Antibiotics | will be Discussing

* Trimethoprim-sulfamethoxazole (TMP-SMX)
* Cefiderocol

* Ceftazidime-avibactam & aztreonam (i.e., aztreonam-
avibactam)

* Minocycline
« Levofloxacin

40
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Clinical Case: S. maltophilia

» 30-day-old with transposition of great arteries

* Arterial switch operation on day 5, ECMO post-operatively, awaiting
cardiac transplant

* Persistent S. maltophilia bacteremia

* Trimethoprim-sulfamethoxazole (TMP-SMX) susceptibility confirmed
with broth microdilution (i.e., all isolates with MIC <2/38 ug/mL)

oot ER=EE)
Day of life 30 31 n 3 34 £ £ Ed 38 39 40
[ cpeen s v v

Antibiotics “TMP/SMX 5 mg/kg of TMP IV g8h \
Cefiderocol 40 mg/kg IV g8h over 1h

Hsu AJ, et al. Open Forum Infect Dis. 2023; 10: ofad174

41

Brief Overview of S. maltophilia

 Present extensively in the environment (e.g., water sources, plant,
soil)

» Opportunistic pathogen that colonizes or infects vulnerable hosts
usually with underlying dysbiosis (e.g., cystic fibrosis, intensive care
unit patients)

» Can cause hemorrhagic pneumonia in patients with hematologic
malignancies

- Attributable mortality over 80%

- Each additional day of meropenem increases the risk of S. maltophilia
infection by 17% in this population

Mojica MF, et al. JAC Antimicrob Resist. 2022;4:dlac040. Brooke JS. Clin Microbiol Rev. 2012;25:2-41. Paez Jl, et al. J Hosp Infect 2008;70:101-8. Karaba SM, et al. Antimicrob
Agents Chemother 2021; 65:0079321. Kim SH, et al. Eur J Clin Microbiol Infect Dis 2019; 38:285-95. Aitken SL, et al. Clin Infect Dis. 2021;72:1507-1513.

TMP-SMX: Maybe Not as Reliable for
S. maltophilia as We Once Believed?

« First used in 1973 in a patient with endocarditis failing gentamicin
monotherapy for S. maltophilia endocarditis
- Gradually became mainstay of therapy after this case report
- >10,000 isolates from 2000-2022: remains active against ~90% of isolates
- No clinical trials investigating the role of TMP-SMX for S. maltophilia
infections

« Difficult to interpret clinical outcomes data of TMP-SMX for S. maltophilia

- Small sample sizes, heterogeneity of sources of infection, unclear if
colonization or infection, MIC data missing, delays in initiation of active
therapy, etc.

» We are left deriving TMP-SMX efficacy against S. maltophilia from
pharmacokinetic-pharmacodynamic and animal models

Fischer JJ. J Infect Dis 1973;128:Suppl:771-3. Dadashi M, et al. J Glob Antimicrob Resist 2023;34:253-67. Mendes ET, et al. Rev Inst Med Trop Sao Paulo
2020; 62: 96. Hu LF, et al. J Chemother 2018;30: 25-30.
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TMP-SMX Breakpoints for S.
maltophilia
+ United States Food and Drug Administration (FDA) has no
breakpoints
- Data re-reviewed in 2023 with no changes made
« Clinical and Laboratory Standards Institute has a breakpoint (i.e.,
MIC TMP <2 pg/mL) - recommends TMP-SMX be used as
combination therapy
- Data reviewed in 2023; other proposals included (1) removing
susceptible category or (2) lowering TMP breakpoint from 2 to 0.5 pg/mL

» European Committee on Antimicrobial Susceptibility Testing
(EUCAST) defines susceptible as TMP MIC <0.001 pg/mL and
resistant as >2 yg/mL
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Trimethoprim MIC = 0.25 pg/mL

Trimethoprim MIC = 1 pg/mL

S. maltophilia did
not achieve a 1-log
kill; E. coli did

S. maltophilia
~ did not

achieve a 1-log

kill; E. coli did
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TMP-SMX human simulated dosages equivalent to 20 mg/kg/day
Lasko MJ, et al. Antimicrob Agents Chemother. 2022; 66:€0216721
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Can Combination Therapy Improve the
Activity of TMP-SMX?

Additional Time-Kill Experiments

10 4 10 4
" TMP /” -
) 8 4 EE
/4— T™P e SMX A -
2 67 - 2 e 2 e:’% SMX
2 SMX 2 - =
o =) - r B oS
2 4 2 o 2 a4 =
24 24 2
— 04
o-o 4 8 ¢ o 4 8 o 4 8
TMP MIC = 0.5 pug/mL TMP MIC = 0.25 pg/mL TMP MIC = 0.5 pg/mL

TMP-SMX concentration was 4 times the TMP MIC for 3 TMP-
susceptible isolates with no bactericidal activity observed.

Eiagi M, et al. Antimicrob Agenis Chemother. 2020;64:600559-20.
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Can Combination Therapy Improve the
Activity of TMP-SMX? (Maybe)
Growth control N Growth control
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TMP-SMX as combination therapy TMP-SMX as combination therapy

Zelenitsky SA, et al. Diagn Microbiol Infect Dis. 2005;51:39-43. Wei C, et al. PLoS One. 2016;11:0152132.
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TMP-SMX & S. maltophilia in a Rabbit
Model

Cumulative Survival Probability
100+

Response of S. maltophilia
pneumonia in neutropenic
rabbits treated with:

» No antibiotics (n=8)

+ TMP-SMX (n=8)

+ Cefiderocol (n=8)

Cefiderocol (87%)

Probability of Survival

Control (0%) TMP-SMX (25%)

12 3 4 5 6 7 & 9 10 M
Time (days)

Note: Due to high natural thymidine levels in mice, murine models not suitable for TMP-
SMX evaluations. Serine thymidine levels in rabbits comparable to humans.

Results from Monte Carlo
Simulations
TMP-SMX S. maltophilia E. coli
10 mg/kg/day stasis stasis
TMP MIC 0.5 pg/mL 96% 100%
TMP MIC 1 pg/mL 12% 84%
TMP MIC 2 pg/mL 0% 2.5%
TMP-SMX S. maltophilia E. coli
15 mg/kg/day stasis stasis
TMP MIC 0.5 pg/mL 100% 100%
TMP MIC 1 pg/mL 71.1% 99.6%
TMP MIC 2 pg/mL 0.8% 39.8%
Derived from Cheng AC, et al. Antimicrob Agents Chemother. 2009;53:4193-9. Chin TW, et al. Antimicrob Agents Chemother.1995;39:28-33.

Petraitis V, et al. Antimicrob Agents Chemother. 2022;66:€0061822.
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Cefiderocol Clinical Data

* Clinical trial comparing cefiderocol versus colistin-based
regimens
- All 5 patients with S. maltophilia infections randomized to
cefiderocol arm
- Treatment response for the 5 cases categorized as
“indeterminant” with 4 of the 5 patients not surviving
* Several case reports suggest clinical success associated with
use of cefiderocol for refractory S. maltophilia infections

Bassetti M, et al. Lancet Infect Dis 2021;21:226-40. Hsu AJ, et al. Open Forum Infect Dis. 2023; 10: ofad174. Frantoni AJ, et al. Int J Antimicrob Agents. 2021;58:106395. Falcone
M, et al. Clin Infect Dis. 2021;72:2021-2024. Zappulo E, et al. Ann Hematol. 2022;101:2805-2806. Koirala A, et al. Pediatr Infect Dis J. 2023;42:1012-1016.
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Aztreonam-Avibactam

 S. maltophilia is intrinsically
resistant to most 3-lactams
because of two chromosomally
encoded inducible B-lactamases
- LI metallo-B-lactamase
(Aztreonam)
o Class B3 metallo-B-lactamase
- L2 cephalosporinase
(Avibactam) Evidence of synergy

between aztreonam &
avibactam

Mojica MF, et al. Antimicrob Agents Chemother 2016; 60:5130-5134. Mojica MF, et al. Antimicrob Agents Chemother. 2017;61:e00777-17. Poeylaut-Palena AA, Bioorg Med Chem
Lett. 2007;17:5171-4.
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Activity of Aztreonam-Avibactam

Against S. maltophilia Aztreonam-Avibactam Clinical Data

* Clinical trial to compare efficacy of aztreonam-
avibactam versus alternative therapy for invasive MBL-
producing infections

* Reduced aztreonam-avibactam susceptibility associated - Only 3 patients with S. maltophilia infections

with increased expression of genes encoding LI metallo- - All randomized to aztreonam-avibactam
- Outcomes: 1 favorable, 1 indeterminate, 1 unfavorable
B-lactamase and

* Aztreonam-avibactam active against ~90% of S.
maltophilia isolates

«» Several case reports suggest clinical success
associated with use of aztreonam-avibactam for
refractory S. maltophilia infections

Biagi M, et al. Antimicrob Agents Chemother 2020; 64:200297-20. Mojica M, et al. Antimicrob Agents Chemother 2017; 61:€00777-17. Lin Q, et al. BMC Microbiology 2021; 21:60. ClinicalTrials.gov Identifier: NCT03580044. Mojica MF, et al. Antimicrob Agents Chemother 2016; 60:5130-5134. Diarra A, et al. Infect Dis Now. 2021 Oct:637-638. Torres ND, et
Sader HS, et al. Antimicrob Agents Chemother 64:201433-20. al. J Infect Dev Citries. 2023;17:881-885.
Minocycline Minocycline PK-PD Data

. . . . « Monte Carlo simulations indicate
» CLSI lowered minocycline breakpoints against S.

minocycline dosages of 200 mg IV §

maltophilia from <4 pg/mL to <1 pyg/mL in 2024 every 12 hours have a >90% E "™
. . . probability of achieving PK/PD s :Z 1
. Applylng new CLSI breaprIntS, S ma/tOphllla targets associated with bacterial E’: N :
susceptibility to minocycline ranges from ~35% to 90% stasis in a neutropenic mouse thigh & i
. . . . model for organisms with MICs of 1 :‘g 0 ]
+ S. maltophilia resistance to minocycline generally pg/mL 5 . A
mediated by upregulation of several intrinsic multidrug- - 50% probability of achieving = I
. f . - 20 1
resistant efflux pumps targets associated with 1-log kill § . .
* Reasonable to use oral minocycline a o 1

0.125 025 05

N
I
®

at same dose Minocycline MIC (ug/mL)

Mojica MF, et al. JAC Antimicrob Resist 2022;4:dlac040. Bakthavatchalam YD, et al. Eur J Clin Microbiol Infect Dis 2024;43:2453-7. Crowley PD, et al. Eur J Clin Microbiol Infect
Dis. 2025;44:459-460. Wei C, et al. PLoS One 2016; 11: e0152132. Frantoni AJ, et al. J Antimicrob Chemother. 2022;77:1052-1060.
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Levofloxacin

* CLSI has a susceptibility breakpoint of MIC <2 ug/mL

+ Susceptibility against approximately 80% of S. maltophilia
isolates from South and North America

* Resistance to levofloxacin associated with overexpression of
efflux pumps & a chromosomally encoded Smqnr gene that
protects gyrase and topoisomerase from levofloxacin

- Upon exposure to levofloxacin, Smqgnr gene upregulated

* Observational studies indicate emergence of resistance to
levofloxacin during therapy generally ranges between 20-50%

580-1. Garcia-Ledn G, et al. Environ Microbiol 2014;16:1282-96. Garcia-Leon G, Clin Microbiol Infect 2015;21:464—7.

Cho SY, et al. Antimicrob Agents Chemother 2014;58:581-3. Nys C, et al. Antimicrob Agents Chemother 2019;63. Sanchez MB, et al. Antimicrob Agents Chemother 2010; 54:

IV every 24 hours has a 87%
probability of achieving PK/PD

stasis in a neutropenic mouse
thigh model for organisms with
MICs of 1 pg/mL

targets associated with
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Frantoni AJ, et al. J Antimicrob Chemother. 2021;77:164-168.

targets associated with bacterial

probability of achieving

Probability of target attainment

Levofloxacin PK-PD Data

* Monte Carlo simulations indicate
levofloxacin dosages of 750 mg
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Take-Home Points: S. maltophilia

« Identification of S. maltophilia in a clinical specimen does not
always indicate antibiotic therapy is necessary
- S. maltophilia infections in hematologic malignancy patients should be
taken seriously
* For severe infections IDSA Guidance suggests or
(or combination of ceftazidime-
avibactam and aztreonam)

* For non-severe infections a combination of ,
, or are suggested
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