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Patient is a medically complicated four year old with
pulmonary problems admitted to CHOP Fall 2024

Pulmonary hypoplasia Pulmonary hypertension Tracheostomy
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Patient has an episode of acute respiratory distress
syndrome (ARDS) and endotracheal cultures were obtained

Blood agar MacConkey agar

Chocolate agar

Less oxygen
to the body

Less air in lungs

Fluid build-up
takes up space
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Carbapenem resistant Acinetobacter baumannii (CRAB) grew
from endotracheal aspirate culture

® Respiratory Culture

Status: Final result Visible to patient: Yes (not seen) Next appt: None

Specimen Information: Endotracheal aspirate; Respiratory

0 Result Notes
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Respiratory culture Normal respiratory flora present, except:

Heavy Growth of Acinetobacter baumannii complex !

Moderate White blood cells
Many Gram negative coccobacilli

Gram Stain

Susceptibility

Acinetobacter baumannii complex

MIC 4
CEFTAZIDIME >=64 Resistant
IMIPENEM >=16 Resistant o —r—
AMPICILLIN/SULBACTAM 16.0 Intermediate
MEROPENEM >=16 Resistant
LEVOFLOXACIN >=8 Resistant
PIPERACILLIN/TAZOBACTAM >=128 Resistant
MINOCYCLINE 8.0 Intermediate
DOXYCYCLINE >=16 Resistant
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Carbapenem-resistant Acinetobacter is an urgent

antimicrobial threat in the CDC 2019 AR Threat Report
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Acinetobacter bacteria can survive a long time on surfaces. Nearly all carbapenem-resistant Acinetobacter
infections happen in patients who recently received care in a healthcare facility
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Clinically, species in the A. baumannii complex causes most
of human disease
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blaOXA-23 is largely responsible for spread of CRAB around
the globe.
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A. baumannii clonal group 2 (CG2) causes majority of CRAB
infections in the USA and abroad
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Carbapenem inactivation method (CIM) performs poorly

against CRAB except the oCIM variation
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Clinical outcomes from CRAB infections differ based on
institutional location

United South-Central
States China America Middle East Australia-Singapore Total F
Characteristics in=216) in=219) in=439) (n=234) n=18) {n=1536) Value®
Mortality®
30-day (primary outcome) 54 (25) 43 (20) 24 (49) 6 (18) 1 (6) 128 (24) .0001
Risk difference (vs United States, -5(-131to0 2) 24 (9-39) -7(-19t09) —-20(-28t0 1)
95% Cl)
90-day 65 (30) 49 (22) 26 (53} 10 (29) 6 (33) 156 (29) .0008
Risk difference (vs United States, —Bi(-161to 1) 23 (8-38) -1i{-151t0 17) 3(-151to0 27)
95% Cl)
Length of hospital stay from index 9 (4-18) 15 (7-24) 15 (7-28) 34 (6-62) 33 14-43) 12 (5-24) <.0001
culture
DOOR outcome at 30 d°
{Supplementary Figure 3)
Alive without events 74 (34) 79 (38) 9 (18) 7 (21) 2(11) 171 (32)
Alive with 1 event 60 (28) 63 (28) 6(12) 7 (21) 6 (33) 142 (26)
Alive with 2 or 3 events 281(13) 35 (16) 10 (20) 14 (41) 9 (50) 96 (18)
Death 54 (25) 43 (20) 24 (49) 6 (18) 1 (6) 128 (24)
DOOR probability % (vs United 52 (47-57) 34 (26-43) 43 (34-52) 43 (34-53)
States, 95% Cl)
Disposition after discharge <.0001
Home 31 1014) 72 1(33) 17 (35) 21 162) 9 (50) 150 (28)
Long-term care facility 64 (30) 31 0 (0 0 (0 201 69 (13)
Long-term acute care 46 (21) 2 1(2) 0 (0 116) 50 (9)
Transfer to another hospital 814) 72 (33 3 (B 1(3) 116} 85 (16)
Hospice 221010) 211010 3 (8] 0 (0 010) 46 (9)
Death 44 (20) 49 (22) 25 (51) 11 132) 4 (22) 133 (2b)
Transfer to a foreign country 110) (VR{0)] 0 (0) 1(3) 116) 3Mm
Clinical response 107 (50} 86 (39) 12 (24) 13 (38} 6 (33) 224 (42) .013 ’Con
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Sulbactam-Durlobactam and Cefiderocol are two options for
treating CRAB infections, often compared to Colistin
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Sulbactam acts as a B-lactam antibiotic to inhibit PBPs while
Durlobactam inhibits B-lactamase activity
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| Ambler class A, B and D
© ’ B-lactamase

PeniCI“iiﬂ -binding Durlobactum inhibits Ambler class A, B and D
protein (PBP) B-lactamase, potentiating the effectuf ulbactam
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ATTACK study found that Sulbactam-durlobactam had a
lower incidence of nephrotoxicity compared to colistin

407 Risk 38%
THE LANCET —ind
Infectious Diseases B3 Failure
= 304 Odioss
Efficacy and safety of sulbactam-durlobactam versus colistin <
for the treatment of patients with serious infections caused £ 0] ~24%treatment difference;
. .e . 5 p<0-001
by Acinetobacter baumannii-calcoaceticus complex: 2 s
o %
a multicentre, randomised, active-controlled, phase 3, 2 -
non-inferiority clinical trial (ATTACK)
Keith 5 Kaye, Andrew F Shorr, Richard G Wunderink, Bin Du, Gabrielle E Poirier, Khurram Rana, Alita Miller, Drew Lewsis, John O'Donnell, Lan Chen,
Harald Reinhart, Subasree Srinivasan, Robin Isaacs, David Altarac 0 1
Sulbactam-durlobactam Colistin
(n=91) (n=85)
i #IDLabCon
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Sulbactam-durlobactam had a lower all-cause mortality
compared to colistin in a multicenter CRAB study

359 — Sulbactam-durobactam
--==- Colistin I' .|

309 28-day ACM hazard ratio 0-55
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January 2024 Clinical Laboratory Standards Institute (CLSI)
released breakpoints for Sulbactam-durlobactam testing

Valume 9, lssue 1, January 2024

&CLs|

Antimicrobial Susceptibility Testing

CLSI AST News Update

AST News Update January 2024 Sulbactam-Durlobactam: The “double beta-lactamase
inhibitor” drug

1/22/2024

MIC Breakpoints (pg/mlL) Disk Breakpoints (mm)

<4/4 8/4 >16/4 >17 14-16 <13
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1.7% (84/5,032) Acinetobacter isolates showed resistance to
sulbactam-durlobactam from a global cohort

B Sulbactam-durlobactam ™ Sulbactam
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86% (31/36) of Acinetobacter isolates are susceptible to

meropenem at CHOP 2024 year

Aztreonam

Nitrofurantoin®

i

Minocycline

Doxycycline

87

Trimethoprim-
sulfamethoxazole

91

Levofloxacin

81

Ciprofloxacin

Amikacin

93

88

Tobramycin

84

Gentamicin

86

Meropenem

Imipenem- 3 |
n__mm_“mm_._ ,

craporem [

Cefepime’

Ceftazidime

75

Ceftriaxone

Cefazolin

Piperacillin-
tazobactam?

Ampicillin-sulbactam |5

Ampicillin

36

Number of isolates

Acinetobacter spp.

Organism

5§
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Meta-analysis of resistance reports finds that blaNDM-1
harboring strains are resistant

Antimicrobial activity of sulbactam/durlobactam against Acinetobacter tested isolates.

Isolates Characteristics Susceptible to SUL/DUR (%) Resistant to SUL/DUR (%)

A. baumannii complex (n = 9754) 9530 (97.7%) 224 (2.3%)
CRAB (n = 5812) 5614 (96.6%) 198 (3.4%)
Colistin-resistant (n = 507) 488 (96.2%) 19 (3.7%)
NDM-1 producers (n = 28) 0 (0%) 28 (100%)

9 #IDLabCon
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IDSA guidelines support sulbactam containing treatment
regimes for CRAB infection

Clinical Infectious Diseases Fie h
b' I ) A ivim
ID S A G U IDELINE S [(g,l‘t‘f!ma:lil)iwawﬁSim) of America OXFORD

Infectious Diseases Society of America 2024 Guidance on
the Treatment of Antimicrobial-Resistant Gram-Negative
Infections

Pranita D. Tamma,"® Emily L. Heil 2 Julie Ann Justo,® Amy J. Mathers,* Michael J. Satlin,® and Robert A. Bonomo®

'Department of Pediatrics, Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; “Department of Practice, Sciences, and Health-Outcomes Research, University of Maryland
School of Pharmacy, Baltimore, Maryland, USA; *Department of Pharmacy, Dartmouth Hitchcock Medical Center, Lebanon, New Hampshire, USA; “Departments of Medicine and Pathology, University
of Virginia, Charlottesville, Virginia, USA; *Department of Medicine, Weill Cornell Medicine, New York, New York, USA; and ®Medical Service and Center for Antimicrobial Resistance and
Epidemiology, Louis Stokes Cleveland Veterans Affairs Medical Center, University Hospitals Cleveland Medical Center and Departments of Medicine, Pharmacology, Molecular Biology, and
Microbiology, Case Western Reserve University, Cleveland, Ohio, USA

Question 5.1: What is the general approach for the treatment of infections caused by
CRAB?

Suggested approach: The use of an antibiotic regimen which includes a sulbactam-containing agent is suggested for the
treatment of CRAB infections. The preferred regimen is sulbactam-durlobactam in combination with a carbapenem (i.e.,
imipenem-cilastatin or meropenem). An alternative regimen is high-dose ampicillin-sulbactam (total daily dose of 9 grams of the
sulbactam component) in combination with at least one other agent (i.e., polymyxin B, minocycline > tigecycline, or cefiderocol), if

sulbactam- durlobactam is not available.
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Patient treated with intravenous sulbactam-durlobactam and
meropenem for 10 days

Clinical Infectious Diseases e h
b’ I )SA -I n
IDSA GUIDELINES llnzﬂf-ﬁ.ua:lil)imam« Society of America h:vmedlcmeassocn OXFORD

Infectious Diseases Society of America 2024 Guidance on
the Treatment of Antimicrobial-Resistant Gram-Negative

Infections ARDS resolved and no new cultures have grown the CRAB

Pranita D. Tamma,"® Emily L. Heil 2 Julie Ann Justo,® Amy J. Mathers,* Michael J. Satlin,® and Robert A. Bonomo®

'Department of Pediatrics, Johns Hopkins University School of Medicine, Baltimore, Maryland, USA; “Department of Practice, Sciences, and Health-Outcomes Research, University of Maryland
School of Pharmacy, Baltimore, Maryland, USA; *Department of Pharmacy, Dartmouth Hitchcock Medical Center, Lebanon, New Hampshire, USA; “Departments of Medicine and Pathology, University
of Virginia, Charlottesville, Virginia, USA; *Department of Medicine, Weill Cornell Medicine, New York, New York, USA; and ®Medical Service and Center for Antimicrobial Resistance and
Epidemiology, Louis Stokes Cleveland Veterans Affairs Medical Center, University Hospitals Cleveland Medical Center and Departments of Medicine, Pharmacology, Molecular Biology, and
Microbiology, Case Western Reserve University, Cleveland, Ohio, USA

“600 mg (25 mg/kg/DOSE), Intravenous, EVERY 6 HOURS, 17
doses, Administer over 3 Hours”

Question 5.1: What is the general approach for the treatment of infections caused by
CRAB?

Suggested approach: The use of an antibiotic regimen which includes a sulbactam-containing agent is suggested for the
treatment of CRAB infections. The preferred regimen is sulbactam-durlobactam in combination with a carbapenem (i.e.,
imipenem-cilastatin or meropenem). An alternative regimen is high-dose ampicillin-sulbactam (total daily dose of 9 grams of the
sulbactam component) in combination with at least one other agent (i.e., polymyxin B, minocycline > tigecycline, or cefiderocol), if

sulbactam- durlobactam is not available.
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Conclusions

-CRAB is an urgent antimicrobial threat
-primarily mediated by blaOXA-23

-may phenotypically test CIA negative
-Sulbactam containing regimes are
recommended by IDSA
-Sulbactam/Durlobactam shows strong in
vitro activity against A. baumannii




Shigella spp.

Robert Potter, PhD, D(ABMM)
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Patient is a previously healthy 6 year old

Presents to CHOP ED with vomiting, diarrhea, fever, headache, abdominal

pain

Previous travel to Guatemala (1 week ago) where several cousins were

confirmed to have Dengue

ID consulted in ED and recommended infectious stool testing

Stool Culture No Aero

monas or Plesiomonas isolated

Growth of Shigella sonnei *

tm Lwrd 9 L0

Phil

addi

to reference lab for fu
adelphia Departmsent of H
ratory Sservices. Phone

tional results.

Resulting Agency: Children's Hospital of Philadelphia UC Laboratory

Susceptibility

CIPROFLOXACIN
CEFTRIAXONE
TRIMETHOPRIM/SULFA
AMPICILLIN

Shigella sonnei

0.5
<=0.25

=2

MIC
Intermediate
Sensitive
Resistant
Sensitive
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CDC defines four demographics at risk for shigellosis

Who iIs at risk

Some groups of people are more likely to get sick with shigellosis than others.

¢ Children younger than 5 years old are the most likely to get shigellosis, but people of all

ages can get the disease. Many outbreaks occur in early care and education settings and

schools.

¢ Travelers to places where water and food may be unsafe and sanitation is poor are more
likely to get a Shigella infection. They are also more likely to become sick with types of
Shigella that are more difficult to treat.

¢ (ay, bisexual, and other men who have sex with men* (GBMSM) have factors that put

them at increased risk for Shigella infection. Although rates are higher among GBMSM,
the risk is present for any sexual activity involving stool exposure.

¢ People who are experiencing_homelessness are at high risk for Shigella infection when

there is shigellosis spread in the community. They may face challenges in their living

situations that increase the risk for disease transmission, which can result in outbreaks.
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Shigella (and other causes of bacterial gastroenteritis) can
be diagnosed by culture or nucleic acid testing

Etiologic Agent Diagnostic Procedures Optimal Specimen
Clostridium difficile NAAT Stool

GDH antigen with or without toxin detection followed by cytotoxin or
Clostridium difficile toxin or toxigenic C. difficile strain

Salmonella enterica, Shigella spp, Campylobacter spp Routine stool enteric pathogen cultu re” or NAAT Stool

Salmonella enterica serovars Typhi and Paratyphi (enteric fever) Routine culture Stool, blood, bone marrow,
and duodenal fluid

Shiga toxin-producing Escherichia coli Culture for E. coli OlST:H'."IJ Stool
and Shiga toxin immunoassay or NAAT for Shiga toxin genes

Yersinia spp, Plesiomonas spp, Edwardsiella tarda, Staphylococcus aureus, E. coli (enterotoxigenic, enteroinvasive, Specialized stool culture or molecular assaysc or NAAT Stool
enteropathogenic, enteroaggregative)

) . Methodology
¢ Children’s Hospital
i of Ph“adelph'a' Amplification and detection of Salmonella, Shigella, Campylobacter and Shiga-like toxin 1 & 2 (includes E.coli
Pathology & 0157) DNA by Real-Time PCR; detection of Aeromonas and Plesiomonas by conventional culture.

Laboratory Medicine
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Syndromic PCR panels for gastrointestinal disease have
increased presence within clinical laboratories

E \ds
' BIOFIRE® FILMARRAY® éwi BD
uGastrointeS’tinal (Gl) Panel BD MAX" Enteric Bacterial Panel

BACTERIA PARASITES Salmonella spp., Shigella spp./EIEC, Campylobacter spp. (jejuni and coli)
Campylobacter (C. jejuni/ C. coli / C. Crypt idi ) ) ) ; . .
upsaliensis) e Shiga toxin-producing organisms (STEC, Shigella dysenteriae)
o . . ) Cyclospora cayetanensis

Clostridioides (Clostridium) difficile (toxin PET0E
A/B) Entamoeba histolytica (1111

. _ - . QIAGEN
Plesiomonas shigelloides Giardia lamblia
Salmonella Bacteria ~

VIRUSES

Yersinia enterocolitica

Adenovirus F40/41

Vibrio (V. parahaemolyticus / V. vulnificus / V. ¢ Campylobacter (C. jejuni, C. coli and C. upsaliensis)

cholerae) Astrovirus ¢ Shigella/Enteroinvasive Escherichia coli (EIEC)
Vibrio cholerae Norovirus GI/GlI  Enteropathogenic Escherichia coli (EPEC)*
Rotavirus A * Enterotoxigenic Escherichia coli (ETEC) It/st

DIARRHEAGENIC ESCHERICHIA o . ) o ) ) ) o
Sapovirus (I, I, IV, and V' ¢ Shiga-like toxin-producing Escherichia coli (STEC) stx1/stx2 (including specific identification of E.
COLI/SHIGELLA T ‘ . o «
coli ©157 serogroup within STEC)
Enteroaggregative E. coli (EAEC)

s Salmonella

Enteropathogenic E. coli (EPEC)

* Plesiomonas shigelloides

Enterotoxigenic E. coli (ETEC) lt/st e Yersinia enterocolitica ID

Shiga-like toxin-producing E. coli (STEC) St LAB

stx1/stx2 Viruses v A i CON
E. coli 0157 #IDLabCon 2025

Shigella/Enteroinvasive E. coli (EIEC) Parasites v



IDDL laboratory developed test (LDT) assay targets the ipaH

gene from Shigella and had higher sensitivity over culture
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Culture on positive specimens is important for sending
isolate to local public health laboratory for typing

Shigella sp. Salmonella sp. Normal Flora

#IDLabCon
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Four recognized Shigella spp, genomically are best
characterized as a phylogroup within Escherichia coli

Upper phylons
(Shigella, A, B1, C)

765 upper-phylon
exclusive genes

5,182 genes

Lower phylons
(D, E, F, G, B2)

1,244 lower-phylon
exclusive genes

PMID: 39745367
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Further evidence Shigella species are a distinct phylogroup
compared to E. coli isolates via pan-genome distribution
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Shigella species can be differentiated from E. coli via

biochemical testing

Table 2: Biochemical characteristics of bacteria

Citrate | Urease | Indole | MR | VP | Catalase | Oxidase | Motility TSI Gas/ Results
H>S

+ - + + + A/A +/- Enfemfuc.terspp

+ + - - + + - ohsje

+ - - + +

- + + +

S . * — En

+ represents Positive test, - represents Negative test, while D denotes Variable result (either posmve or
negative), A and K signify Acidic and Alkaline respectively.

ISSN: 2091-2854
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A large virulence plasmid confers enteroinvasiveness of
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Shigella virulence plasmid pSs_046: 214,396 bp
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Type 3 Secretion system is a “reverse” flagella used for
infecting host ok

; yaad ) eukaryotic membrane
P
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Shigella sonnei emerged relatively recent in Europe (~400
ya) and then spread throughout the world

o Korea

(1964 (I1), 1978)

o Central Asia

() (1982 (Ill), 1986)
Middle East
¥ (1983)
Africa ° oVTetnam
(1954 (1), 1982) (1990, 1997)

South America
(1957 (Il1), 1970 (1), 1982)
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Antibiotic resistant Shigella spp. is a serious antimicrobial

threat in the CDC 2019 AR Threat Report

DIRIVGHINE SIS (AN
SHIGELLA

R THReAT LEVEL serious |GGG A0
77000 @ 5
. LA) than
Estimated & A Estimated
infections & deaths
each year each year

Shigella bacteria can cause diarrhea, fever, abdominal pain. These bacteria spread in feces through contact
between people, including sexual activity, or through contaminated food, water, or surfaces.

S
S
N
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Azithromycin, ciprofloxacin, and ceftriaxone are first choice
treatments for shigellosis

Indication First Choice Alternative Comments/Considerations
Shigella ° Azithmmycinc or TMP-SMX or Clinicians treating people with
ciprofloxacin®,or  ampicillin if shigellosis for whom antibiotic
ceftriaxone susceptible treatment is indicated should avoid

prescribing fluoroguinolones if the
ciprofloxacin MIC is 0.12 ug/ mL or
higher even if the laboratory report
identifies the isolate as susceptible.
See https://emergency.
cdc.gov/han/han00401.asp

#IDLabCon
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Major concern is increase in phenotypic ciprofloxacin and

azithromycin resistance

RESISTANCE SNAPSHOT

Among Shigella, emerging resistance to important drugs
threatens available treatment options.

VEE

PERCENTAGE SSEgﬁgEi
OF ALL

SHIGELLA* INFECTIONS

Riddd
Rikdd

ESTIMATED

INFECTIONS

PER 100,000
U.S. POPULATION

PER YEAR
CIPROFLOXACIN 67
RESISTANCE o

DECREASED .
SUSCEPTIBILITY TO 17%
DECREASED

74,100
CIPROFLOXACIN
SUSCEPTIBILITY TO 1&%

| 64,500

3 13.900

20

CIPROFLOXACIN
RESISTANCE OR DSA

CIPROFLOXACIN
RESISTANCE AND DSA

CDC AR Threat Report 2019

20

n
Less than 5

Percentage of Shigella with
Resistance to Certain Antibiotics

30%

25%

20%
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0%

— 24%
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—0— Ciprofloxacin resistance —M— Decreased susceptibility to azithromycin

#IDLabCon
38



ESBL producing Shigella spp. cause an outbreak of
gastroenteritis in the United Kingdom

Specimen date by week

[ blacryy.o; absent 3 blacpy.y.,; present
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Integrons containing multiple acquired antibiotic resistance
genes are on self transmissible plasmids in Shigella spp.
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Integrons containing multiple acquired antibiotic resistance
genes are on self transmissible plasmids in Shigella spp.

Tree scale: 0.01
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blaCTX-M-15 harboring S. sonnei in Los Angeles were
determined to be closely related to one another

UCLA-1498_US_CTX-M-15 (3.6.1.1)
UCLA-1565_US_CTX-M-15 (3.6.1.1)
B UCLA-1551_US_CTX-M-15 (3.6.1.1)
——=SRR7886089_AU-CTX-M-15 (3.6.1.1)
———= SRR5870948_US_CTX-M-15 (3.6.1.1)
—= SRR5434950_US_CTX-M-15 (3.6.1.1)
—=ERR1364307_UK-CTX-M-15 (3.6.1.1)

—= SRR2097498_US_CTX-M-15 (3.6.1.1)

SRR9736959_US_CTX-M-15 (3.7)
ERR1541598_FR-CTX-M-1 (3.7.28)
SRR9734932_US_CTX-M-15 (3.7.18)

SRR8568230_UK-CTX-M-14 (3.7.25)
E ERR1541591_FR-CTX-M-1 (3.7.25)
ERR1364234_UK-CTX-M-15 (3.7.25)
{SRR478721 9_UK-CTX-M-27 (3.7.25)
SRR3531253_UK-CTX-M-27 (3.7.25)

l % ERR047414_VN-CTX-M-15 (3.7.29.1.1.2)

% ERR047335_VN-CTX-M-15 (3.7.29.1.1.2)
ERR047250_VN-CTX-M-27 (3.7.29.1.1.2)
SRR7886167_AU-CTX-M-15 (3.6.3)
4‘—-—-SRR6297348_US_CTX-M-15 (3.6.3)
L =SRR1605255_US_CTX-M-15 (3.6)
L =ERR1541578_FR-CTX-M-15 (3.6.1)
= ERR1290003_IN-CTX-M-15 (3.6.1.1)

r | = ERR1289984_IN-CTX-M-15 (3.6.1.1)
| = SRR3530603_UK_CTX-M-14 (3.6.1.1.1)

] l | SRR5434942_US_CTX-M-14 (361.1.1) Cluster of extensively drug-resistant Shigella sonnei carrying
SRRSG7675.US. CTX M08 (20111 blacrx-m-15 in Los Angeles, California, 2023 to 2024

0.220

JR Caldera PhD, D(ABMM)““", Bennett Shaw °, Daniel Z. Uslan MD, MBA, FIDSA, FSHEA ",
Shangxin Yang PhD, D(ABMM) *

 Department of Pathology and Laboratory Medicine, David Geffen School of Medicine, University of California, Los Angeles, CA
® Division of Infectious Diseases, David Geffen School of Medicine, University of California, Los Angeles, CA
© Infectious Disease, Quest Diagnostics, San Juan Capistrano, CA
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Conclusions

—Shigella is a phylogroup of E. coli that
causes gastroenteritis

-Frontline treatment includes ciprofloxacin
and azithromycin

-Resistance to these agents and
ceftriaxone is increasing

-Resistance is primarily mediated by
horizontal gene transfer




Stenotrophomonas maltophili

Robert Potter, PhD, D(ABMM)
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Infectious Disease Diagnostics Laboratory
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Director, Outbreak Investigations
Center for Microbial Medicine
Children’s Hospital of Philadelphia

Assistant Professor
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The Perelman School of Medicine at the University of Pennsylvania



Patient is a medically complicated 1 year old with a surgical

site infection
« Bronchopulmonary dysplasia (BPD) and chronic lung disease (CLD)

' Normal
_Breathing Specimen Information: Abscess; Aspirate

Healthy Lung
0 Result Notes

Tissue

Aerobic Culture  Moderate Growth of Escherichia coli !

- Bre.athln . .
g Flezse contact the Infectious Dilissass

i \Wlth BPD

| 9 Stiff Lung Diagnostics Laboratory at ext. 42050 1if
w Cefazolin susceptibility testing iz required.

| - Dlrﬁcg":‘“"‘ Moderate Growth of Stenotrophomonas maltophilia !
Sent to reference lab for further testing: ARUP
Lazboratories (Associated Regional & University
Eathologists). FPhone 800-522-2787. 3ea=s

Microbiclogy Susceptibilities ARUP for

wy3|ea -|=.'_~ W /UG PLNG, SUnoluan ey

additicnal results. - Cefiderccol.
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Much less options for treating S. maltophilia compared to E.
coli but thankfully both relatively susceptible

Susceptibility

Escherichia coli Stenotrophomonas
maltophilia .
MIC KB Comment: Stenotrophomonas maltophilia
AZTREONAM <=1 Sensitive Crganism identified by client
CEFTAZIDIME <=1 Sensitive INTERFRETIVE INFORMATION: Susceptibility Not Specified
CIPROFLOXACIN <=0.06 Sensitive
GENTAMICIN <=1 Sensitive Units = ug/mL
AMPICILLIN/SULBACTAM »>=32 Resistant SMICCefiderocol <=0.03 Suscept
CEFTRIAXOME <=0.25 Sensitive Performed By: RRUP Laboratories
MEROPENEM <=0.25 Sensitive 500 Chipeta Way
TRIMETHOPRIM/SULFA Sensitive Sensitive Salt Lake City, UT 84108
LEVOFLOXACIN <=0.12 Sensitive Sensitive
PIPERACILLIN/TAZOBACTAM <=4 Sensitive
AMPICILLIN >=32 Resistant
CEFEPIME =012 Sensitive
MINOCYCLINE Sensitive
ERTAPENEM <=(0.12 Sensitive
AMOXICILLIN/CA 16.0 Intermediate

#IDLabCon
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S. maltophilia is a common environmental bacterial that can
cause opportunistic infections

‘\j J x'|
. [;j th]H ' H"'R.;:;:
> R R
) | 1 Biocontrol and plant -
T growth promotion ENE
Production of secondary T Bioremediation and

metabolites \ / phytoremediation
M / Stenotrophomonas spp. \ ‘

Pathogenesis of nematodes

Hospital-acquired
infections
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S. maltophilia is understudied compared to other Gram-
negative bacteria

16000
14000
12000
wn
S
- 10000
E —&—E. coli
% —8— K. pneumoniae
Q. eoe —&8—P. aeruginosa
-qu.r —8— 5. maoltophilia
E 6000 —8—A. baumannii
3
a.
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N i, D st o %
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S. maltophilia is composed of 23 phylogenetic lineages of 13
putative species

Tree scale; 0.01+—

Smda

e it . Sm11
Sgn4 —
Sm1d
Sm8
Sm7
S. maltophilia sensu lato Snﬂg
T - G 1
S. maltophilia sensu stricto Sma
Sm5
Smi7
Smi
SmiB
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S. maltophilia has intrinsic resistance to many antibiotics via
core-genome antibiotic resistance genes

Intrinsic
Antibiotic class Antimicrobial agents resistance?

p-lactams Ampicillin, amoxicillin Yes

Piperacillin Yes

Ticarcillin Yes

Ampicillin-sulbactam Yes

Amoxicillin/clavulanate Yes

Piperacillin/tazobactam Yes

Cefotaxime Yes

Ceftriaxone Yes

Ceftazidime No

Cefepime No

Azlreonam Yes

Imipenem Yes

Meropenem Yes

Ertapenem Yes
Aminoglycosides L=
b

Other Tetracycline, tigecycline

Trimethoprim/
sulfamethoxazole

Chloramphenicol

#IDLabCon
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S. maltophilia has intrinsic resistance to many antibiotics via
core-genome antibiotic resistance genes

Mechanisms Resistance mechanisms Spectrum Resistance
Efflux pumps SmeABC AMG, B-lactams, FLQ Acq
SmeDEF TET, CHL, Macrolides, FLQ, SMX, TMP, SXT, TGC Int*
SmeGH FLQ, B-lactams, TET, PMB Int*
SmelJK AMG, TET, MIN, CIP, LVX Int*
SmeVWZ FLQ, CHL, SXT Int*
SmeYZ AMG, TET, SXT Int*
SmrA FLQ, TET Int*
OgxAB FLQ Acq
B-lactamases L1 Class B3 B-Lactams (except monobactams) Int
L2 Class A Penicillins, cephalosporins Int
TEM-2, CTX-M-1 Penicillins, cephalosporins Acq
Aminoglycoside modifying enzymes AAC(6')-1z AMK, TOB Int
APH (3')-Iic KAN, NEO Int
AAC (6')-1ak NEO, TOB Acq
Other Smagnr Quinolones Int*
SUL1, SUL2, DfrA SXT Acq
CatB CHL Acq
tonB® CAZ, FDC Acq
#IDLabCon
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Cefiderocol (brand name Fetroja) binds to iron and mimics a
siderophore so that it is actively uploaded into periplasm

Fetruja mmq
OTHER
B- LAETAM \ IRUN
PORIN TRANSPURT
CHANNEL sysrem B ® et EFFLUX PUMP

" PORIN CHANNEL UP-REGULATION
\\“‘ Xl .®
‘\V’ ‘ /
®
D"
A

B-LACTAM

A DEGRADATION

PENICILLIN-
BINDING PROTEINS #IDLabCon
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Statistically significant difference between Cefiderocol zone
diffusion diameter for S. maltophilia on BD and Hardy MHA

2 104

PMID: 32571820

E S. maltophilia
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Cefiderocol used to successfully treat S. maltophilia
bloodstream infection at Johns Hopkins children hospital

Blood cultures | = -+ -+ -+ -+ — — —

Day of life 30 31 32 33 34 35 36 37 38 39 40

Meropenem 40 mg/kg IV q8h
Cefiderocol 40 mg/kg IV g8h over 1h

Antibiotics TMP/SMX 5 mg/kg of TMP IV g8h

VA ECMO right internal jugular artery cannulation

>
Catheters Left femoral double lumen central venous catheter S
Right femoral arterial line >
( Blood culture \
= | positive for S.
Legend maltophilia
Negative blood
= cu I?ure ID
N\ J LAB
APHL CON

) #IDLabCon 2025
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146 S. maltophilia strains from Japan tested over a 10 year
period identified only one case of elevated resistance

No. of the strams

PMID: 39392554

40

)
)

006 0.12

{
’ 4
B -
0.25 0.5

MIC. ng/mL
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Mutations in promoter sequence of sme efflux operon led to
lower expression in an evolved cefiderocol resistant isolate

1=
Strain Time to isolate emergence FDC CAZ/AVI CAZ MIN TMP /SMX FDC stability: no. of drug-free
(days) passes
2 3 4 gene 0=
=
W357- — 0.03125 4 128 4 0.5/9.5 0.03125 0.0625 0.03125 — .%
Parent E
3
W357-2-10 15 32 2256 256 2 0.125/2.375 8 4.0-8.0 4.0-8.0 smeT g -
=
W358- — 0.125 64 2256 0.5 0.125/2.375 0.0625 0.0625 0.03125 — g
Parent £
&
W358-1-25 21 32 >256 2256 0.5 0.25/4.75 16 16 8.0-16.0 smlt1148 5 2 -
S
tesB =
£
panD 31';
smit3318 ~ 3
cysK1
cird
W358-2-2 12 8 >256 >256 0.5 0.125/2.375 1.0-2.0 1 1 smf-1 -4
smeT smeD smeF
W358-2-15 18 16 2256 2256 0.5 0.25/4.75  0.0625 0.0625 0.0625 tolQ
W364- — 0.03125 48 64-128 1 1/19 0.03125 0.03125 0.03125 —
Parent
W364-8 16 8 2256 256 1 0.25/4.75 8 2.0-4.0 2 tonB
- #IDLabCon
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Conclusions

-S. maltophilia is an environmental bacteria
that can cause sever infections

-It has intrinsic resistance to many
commonly used antibiotics

-Cefiderocol is a promising candidate for
treatment but may have testing issues




Carbapenem Resistant
Enterobacterales

Robert Potter, PhD, D(ABMM)

Assistant Director
Infectious Disease Diagnostics Laboratory
Children’s Hospital of Philadelphia

Director, Outbreak Investigations
Center for Microbial Medicine
Children’s Hospital of Philadelphia

Assistant Professor
Department of Pathology & Laboratory Medicine
The Perelman School of Medicine at the University of Pennsylvania
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Patient is a 3 year old with neurogenic bladder presenting
with UTlI symptons

UM Catheterized 0 Hrs

o

Bladder

Urethra

Muscles

33
3
APHL
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Patient grew at blaOXA-48 positive E. coli

Susceptibility
Escherichia coli

MIC MIC
AZTREONAM 4.0 Sensitive
CEFTAZIDIME >=64 Resistant
CIPROFLOXACIN 0.5 Intermediate
GENTAMICIN >=16 Resistant
IMIPENEM 32.0 Resistant
AMPICILLIN/SULBACTAM >=32 Resistant
CEFAZOLIN >=64 Resistant
CEFTRIAXOME >=64 Resistant
NITROFURANTOIN 32.0 Sensitive
MEROPENEM »>=32 Resistant
TRIMETHOPRIM/SULFA >=320 Resistant
LEVOFLOXACIN 1.0 Intermediate
PIPERACILLIN/TAZOBACTAM >=128 Resistant
AMPICILLIN >=32 Resistant
CEFEPIME 8.0 Susceptible-Dose Dependent '
ERTAPENEM =>32 Resistant
AMOXICILLIN/CA 16.0 Intermediate
CEFTAZIDIME/ AVIBACTAM >=16 Resistant
MEROPENEM/VABORBACTAM 8.0 Intermediate

abCon



Carbapenem-resistant Enterobacteriaceae are an urgent

antimicrobial resistant threat

CARBAPENEM-RESISTANT
ENTEROBACTERIACEAE

tHReAT LEVEL URGENT [

I.J"
= ¥ 13,100 & 1,100 L $130M
- - P@Sﬁa Estimated cases ?s_e?f Est mated 'ﬂ ,ﬁ A Estimated attributable
}ié‘“ﬁ in hospitalized w deaths in 2017 e healthcare costs in 2017
patients in 201/
*,f—‘. h
I__P"

Carbapenem-resistant Enterobacteriaceae (CRE) are a major concern for patients in healthcare facilities. Some
bacteria in this family are resistant to nearly all antibiotics, leaving more toxic or less effective treatment options.

#IDLabCon 2025
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Enterobacterales is an order that includes many important

human pathogens

Order: Enterobacterales

» | Plesiomonas

'

Y

'

Family: Budviciaceae
(3 genera)

Budvicia
Leminorella
Pragia

Siblings <

PMID: 33627443

Family: Morganellaceae
(8 genera)

Arsenophonus
Cosenzaea
Moellerella
Morganella
Photorhabdus
Proteus
Providencia
Xenorhabdus

Family: Erwiniaceae (8 genera)

Buchnera
Erwinia
Kalamiella
Mixta

Pantoea
Phaseolibacter
Tatumella
Wigglesworthia

Family: Hafniaceae

(3 genera)

Edwardsiella
Hafnia
Obesumbacterium

Family: Pectobacteriaceae (5 genera)

Brenneria
Dickeya
Lonsdalea
Pectobacterium
Sodalis

62

Family: Yersiniaceae

(8 genera)

Chania
Chimaeribacter
Ewingella
Rahnella
Rouxiella
Samsonia
Serratia
Yersinia

#IDLabCon



Enterobacterales is an order that includes many important

human pathogens
3
Sy

| |
-

ea®

Insects Water Vegetation Animal pathogens | | Human pathogens Environmental

Arsenophonus Alterococcus Brenneria Citrobacter Citrobacter Buttiauxella
Buchnera Budvicia Dickeya Edwardsiella Enterobacter Chania
Enterobacillus Limnobaculum Erwinia Escherichia Escherichia/Shigella Kalamiella
Intestinirhabdus Pragia Gibbsiella Klebsiella Klebsiella Obesumbacterium
Izhakiella Rahnella Pantoea Salmonella Proteus Photorhabdus
Sodalis Pectobacterium Yersinia Salmonella Pragia
Trabulsiella Phaseolibacter Yersinia Xenorhabdus
Wigglesworthia Rosenbergiella

Saccharobacter

Samsonia

#IDLabCon
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High level carbapenem resistance is multifactorial but
largely driven by carbapenemases

f/ / f/ : Outer membrane
I 7/ o LR
| [/ #
i/
f 3’ Porin™1 Carbapenem
KPC
NDM “ B-lactamases
OXA
IMP Periplasm
VIM
GES
. Peptidoglican
Inner membrane
; Efflux pump -
® .. Q Q.0 Versov ID
fesl @ icerec LAB
AcreAB-TolC B (60])
64 #IDLabCon 2025
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Carbapenemases fall into Ambler Classes A, B, and D but not
Class C

KPC
NmcA
Class A T
B-lactamases
Sme
GES-type
NDM
C RE | Class B —
metallo-B-lactamases
VIM
ClassD OXA-48-like
B-lactamases (oxacillinases) enzymes
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Infections with CP-CRE have a higher 14 day mortality rate
compared to infections with non-CP-CRE

Fourteen-Day Mortality for Patients With Carbapenemase-Producing Carbapenem-Resistant Enterobacteriaceae (CP-CRE) Compared With non-CP-CRE Bacteremia

Covariate Odds Ratio P Value Adjusted Odds Ratio? P Value
(95% CI) (95% CI)
Carbapenemase-producing carbapenem-resistant Enterobacteriaceae bacteremia 3.20 (1.06-9.61) 04 492 (1.01-24.81) .05
Pitt bacteremia score >4 9.13 (2.39-34.86) .001 11.89 (2.38-59.30) .005
Active empiric antibiotic therapy .79 (0.27-2.29) 67 2.46 (0.53-11.48) 25
Active directed antibiotic therapy .17 (0.04-0.72) 01 0.10 (0.004-2.22) 14
Days of combination antibiotic therapy .89 (0.79-1.00) 07 0.73 (0.59-0.93) 01
Polymixin therapy administered 4.61 (1.16-18.3) .03 5.57 (1.07-28.96) .04
Diabetes 3.12 (0.99-9.84) .05 3.42 (0.62-19.07) 16
Immunocompromised 45 (0.14-1.40) A7 -- --
Carbapenem therapy administered .82 (0.27-2.52) T4 -- --
Meropenem minimum inhibitory concentration 216 pg/mL 1.40 (0.38-5.01) 61 -- --
- #IDLabCon
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The major carbapenem resistance genes are regionally
endemic but due to travel can always spread

Canada Turkey Pakistan| | Nepal Russia China South Korea Taiwan
*** ***.* B * % *.I‘ * % O ®*
: Eb;non :'. ' ﬂ.
° Pl L*) -. '
! Israel '
ok k| | ;
USA? Jardan = e T e ' 9
RS - S ' . b roooal Japan
" " | 4 A d Ly 5
* @ % k% Puerto Rico Lk e %a gl 3 : o d-"‘n @ * X
*® | Hgera | o 0) /
' e [T R q ; o o Myanmar
Mexico - : & K %k i : e o _con e L P S : s s
X | 2 ° 1 N S : :
» Morocco -] 4| Libya i : e Thalland
Guatemala | .-~ . e * %k @ AL X i Ok | ! : Time B -
e *_ 5 T H : Oman : : Vietnam
o " o Senegal - Egy:lpl e * 5 & *
T & 0 ] v 8 wr— - : : '
Venezuela R ; *0* : Sau*dﬁr;?m | [Bangladesh
_.’1 Sy Brazil Tunisia : * !
— K@K | |k kK < ; :
* | Colombia LA India® Singapore Australla
LI-E: % *x @k k| [ kok 0 ¥ %O
South Africa| s .
o o Argentina * #& KEE’E
* ¥
Chile | .- *' Mew Zealand U -
| * %k

IMP | KPC | NDM | OXA | VIM

Endemic/nationwide
dlbtrlbutiDl‘l — ___!__ '. ______ ! __.'_
Slgnlf cant outbreaks/

regionaispread | 0/ 00|00 |0O|
Sporadic outbrealk/
QCourences * * * * *

#1DLabCon
67

PMID: 33627443



Large analysis of US CRE infections found that
K. pneumoniae is most common CRE

CPE (n=618) | Non-CP-CRE (n=194) | U-CRE (n=228) | All (n=1.040) | P value

Species <0-001
K. pneumoniae 493 (&0) 52(27) 48(21) 593 (57)
ST258 K. pneumoniae 3134 (54) 6(3) 4(2) 344 (33)
Enterobacter spp. 46(7) 73(38) 73031 192 (18)
E coli 8 (6) 37 51(22) 122 (12)
ST131 E cofli 22(4) 13(7) 24(11) 59 (6)
non-K. preumoniae Klebsiella spp. 14(2) 26(13) 16 (7) 36(5)
other 27(4) 10(5) 40 (18) TN
Meets 2012 CDC criteria for CRE 320 (84) 97 {50} 63 (29) 682 (66) <001

{'_'arhapenemnses'?

blag pea 313 (51) 313 (30)
Blagpes 253 (41) 253 (24)
other b)lq.u!r_'& 7() T(m
Bl 15(2) 15(1)
other Ma_xm,'r 7 7D
bf-‘&_'.x,\.qg (4] {] I [ { ”
. o 15(2 1511
Other #lagy a5 tike @ 1)
Othec® 10(2) 10 (1)
Extended spectrum B-lactamase
Blaryv. 121 (20) 39 (30) 45 (20) 235(22) 0-004
F 27(35 19410 14 (6 250 (24 <0001
Blasiry (35) (10} (6) (24)
bl | 0O 00 1en Le<h) ol #IDLabCon

PMID: 32151332 r— 116 (19) 112 (58) 141 (62) 369 (35) <0001



Thankfully carbapenem resistance overall is relatively rare at
CHOP

Gram-negative bacteria

Key:

MNumber of isolates = total number of isolates of that organism included in the antibiogram
Mumbers in cells = percent of isolates susceptible to each antibiotic; unless otherwise specified, the denominator is the number found in the “number of isolates” column
Dark gray = intrinsic resistance/no breakpoint established

Light gray = antibiotic not recommended

White = no CHOP datal/insufficient data to report percent susceptible

Organism »
z 3 g
3 2 |z - - o | r |53 o =
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3
Acinetobacter spp. 36 91 75 - 84 86 84 88 93 a1 91 87 93 -
Citrobacter freundii 35 a7 100 100 100 88 88 100 a0 a2 74 73 83 88 | 77
Enterobacter 104 a7 94 98 98 95 96 100 88 88 78 84 86 53 | 82
cloacae
Escherichia coli 1100 ﬂ ine™: 91 94 94 99 100 99 88 89 99 74 75 71 78 91 98 | 93
Klebsiella 26 88 90 90 96 100 100 | 100 | 95 9z 100 100 12 | 76
aerogenes’
Klebsiella oxytoca 68 91 100 | 100 | 100 100 100 95 94 100 a9 91 88 93 91 88 | 95
Klebsiella 21 81 86 87 98 98 98 91 88 99 78 7 78 73 82 25 | 85
pneumoniae 81 (129/158)
Proteus mirabilis 147 95 100 98 91 96 100 85 86
Pseudomonas 445 91 86 93 96 100¢ | 87 84
aeruginosa’
Pseudomonas 45 84 80 88 93 80 7
aeruginosa —
mucoid *+ L
nonmucoid* 3

&V

Serratia 79 100 | 100 96 100 89 89 a7 7 83
marcescens

Salmonella, non- 36 88 83
typhoid




Multiple methods are used to identify CRE/CPE

Phenotypic

Protein

CARBA
P

NG-Carba 5

Genetic

GeneXpert.

Xpert® Carba-R
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Carbapenemase activity can be detected by CIM/CIA assay

Suspend full loop of Add 10 ug Incubate for 2 Place on Mueller Hinton agar

bacteria in H,O meropenem disk hours 35°C inoculated with E. coli ATCC 25922
+/-EDTA

+
Carbapenemase activity

No carbapenemase activity

#IDLabCon

Incubate for at least Read presence or absence

PMID: 25798828 6 hours 35°C of inhibition zone



Isolate submission to Antimicrobial Resistance Laboratory
Network laboratory is helpful for national surviellance

MIDWEST
ngTsmfﬁte Laboratory of Hygiene NATIONAL TUBERCULOSIS
v Core Testing
.WBT S P MOLECULAR SURVEILLANCE CENTER O
Washington State Public Mid1ig:: Defparhnmt of Health and Human Services
Health Laboratories + M. tuberculosis NORTHEAST
~"Core Testing
+ N.gononhoede Wadsworth Center .
Laboratories
.(EH'I'RAL Core Testing
Minnesota Department of Health
Public Health Laboratory
~Core Testing
+ C. difficile MID-ATLANTIC O
+S. pneumoniae Maryland Public
Health Laboratory
+Core Testing
.M‘DUNTMN + N. gonarrhoeae
Utah Public Health Laboratory SOUTHEAST
v P(El_ore Tesigga Tennessee State Public Health Laboratory o
+ N.QOnNor e i
tes%ing by Toxas +Core Testing

+ N. gonorrhoeae
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IMP-27 is a carbapenemase gene that was undetected by
GeneXpert but identified on NG-test Carba 5

MMOR1 isolate

Initial results
Phenotypic AST: Susceptible: CRO, FEP; Intermediate: MEM
NG-Test CARBA 5: IMP+/NDM-+

Y
Referred for further characterization

| ! !

Phenotypic AST Phenotypic carbapenemase analysis Genotypic carbapenemase analysis

O

susceptible: CRO, CAZ, FEP, ETP Xpert Carba R: —

: CIM/eCIM: metallo-fB-lactamase+ ;
L IPM, M WGS: IMP-27+
s eckate: IFivi, MM NG-Test CARBA 5: IMP+

ID

LAB
CON

SN
5§
APHL

o #IDLabCon 2025

PMID: 25798828



Carbapenemase genes are on large mobilizable plasmids
that contain other antibiotic resistance genes

Group |l intron-encoded protein LtrA

Predicted function

xerH
biayp.z7 Signal peptidase IB
Integrase core domain protein |,-,u|: B g GDSL like Lipase/Acylhydrolase family protein
100,000 -_,_ Restriction endonuclease
tnsE /’/ " 10, DDIL'I
o \’ rep B Unknown

B Horizontal gene transfer

thiol:disulfide interchange protein DsbA
.Mobile Gene Element

putative helicase

20,000

ParB/RepB/Spo0) SSE’V thiol-disulfide interchange protein
[ |

family pamrlonpmtem

|

1 | TraK protein
antl |

Bacterial conjugation Trhl-like protein

] Type IV conjugative transfer system
ding1 T ] : pPR1 lt!‘?f ot () :
= Thioldisulfide interchange
BI;EE‘O I = 1 071 365 b p | protein DsbC
‘ = Signal peptidase, peptidase 526

Type-F conjugative transfer system

pilin assembly protein
30,000

N 7\Trau protein

merR—-‘l—l . 41 1 0/0 GC

merP ——— R
merC """""'

MerR HTH family regulator protei_nj
merk protein |
sull

F plasmid transfer operon protein
Conjugative relaxosome accessory transposon protein
conjugal transfer protein TraG

i ]
! —— — Type-IV conjugative transfer system mating pair stabilization
" ‘\' 50,000 VP Jug ¥y ap
parh fihC

Plasmid stability Transglycosylase SLT domain protein 74

PMID: 29496594 st R

[ Plasmid stability/replication O Export
[ DNA binding B Antibiotic resistance

B Enzyme

. Toxin/Antitoxin
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Non [-lactam [-lactamase inhibitors restore efficacy of
carbapenems against CRE

"o ¢ Q‘s’”o Cl)‘so
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Conclusions

-CRE can be CP or non-CP

-K. pneumoniae and E. coli are most
common CP-CRE

-Carbapenemase genes are regionally
associated by can spread

-Multiple methods can be used to identify
CRE carriage




Limitations of Antibiotic
Susceptibility Testing
(ft. GPCs)
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-Daptomycin and Enterococcus spp.

-Inoculum effect in Staphylococcus aureus




Daptomycin is a bactericidal lipopeptide antibiotic that
causes pore formation in Gram-Positive cell membranes

Cal+

Step 1:
Binding &
insertion

Step 2: Step 3:
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\\ channel formation & ion efflux
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Enterococcus spp. Have elevated baseline daptomycin MICs
compared to S. aureus

PMID: 31504338

90%
O s. aureus (n=37212)
80% | _ E. faecalis (n=5891)
70% - B E. faecium (n=3364)
60%
g
58 50%
2
‘S 40%
X
30%
20%
0% | e | . | ! — . —
<0.25 0.5 1 2 4 >8
Daptomycin MIC (pg/mL)
Figure 1. Daptomycin MIC distributions for Staphylococcus aureus, Enterococcus

faecalis, and Enterococcus faeciumfor more than 46 000 isolates from 212 European
and US medical centers from 2009-2013 by broth microdilution [19]. Abbreviation:

MIC, minimum inhibitory concentration.
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Daptomycin consumption (b) has increased since 2009-
2015 but resistance has (so far) not increased (a)
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Daptomycin breakpoints have gone through changes since
M100 28t Ed

Table 1. Comparison of Revised With Previous Clinical and Laboratory Standards Institute Breakpoints for Daptomycin and Enterococci

Susceptible Dose-Dependent

Version of Breakpoints Susceptible (S), ng/mL (SDD), pg/mL Intermediate (l), pg/mL Resistant (R), pg/mL

M100, 28th ed. (previous) <4 .

M100, 29th ed. (revised 2019) <1° 2-4° =8

M100, 30th ed. (revised <4 >8
2020—Enterococcus faecium)

M100, 30th ed. (revised 2020—aother <2° 4 =8
species)

*The breakpoint for susceptible is based on a dosage regimen of 6 mg/kg/day in adults.
"The breakpoint for S-DD is based on a dosage regimen of 8-12 mg/kg/day in adults and is intended for serious infections due to Enterococcus species. Consultation with an infectious
diseases specialist is recommended.
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FDA breakpoints also exist for E. faecalis

Current CLSI breakpoints,
(published in M100, 29 ed. in March
2019)

Current FDA breakpoints
(published in Sep 2020)

E. faecium only

Enterococcus spp. other than E. faecium

E. faecalis (including vancomycin-resistant
isolates)

Minimum Inhibitory Concentrations

(mcg/mL)
S sSDD? I R
- =4 - z8
=2 - 4 =8
=2 - 4 28
#IDLabCon
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Monte Carlo simulations were used to estimate the

probabilities of achieving pharmacodynamic thresholds

PMID: 31504338

30-Day Microbiologic 1-Log Kill in the

Survival® Response® Murine Neutropenic

Daptomycin MIC (ug/ fAUC/MIC AUC/MIC Thigh Model
mL) >274 >20.0 fAUC/MIC >12.9°
Daptomycin 6 mg/kg/day (US FDA-approved dosage)

1 91-98° 99-100° 100°

2 32-54 63-83 94-99°

4 2-6 8-20 38-60

B8 0 0 2-7
Daptomycin 8 mg/kg/day

1 99-100° 100° 100°

2 61-80 87-9¢° 99-100°

4 7-18 25-45 66-85

8 0 0 10-23
Daptomycin 10 mg/kg/day

1 100° 100° 100°

2 80-93 96-99¢ 100°¢

4 18-36 4567 85-95°

8 0-2 3-10 23-42
Daptomycin 12 mg/kg/day

1 100° 100° 100°

2 91-98° 99-100° 100°

4 32-b4 63-83 94-99°

8 2-6 8-20 368-60

Data are presented as percentages. Monte Carlo simulations with adjustments for in-

flated variance were used to derive these probabilities. Abbreviations: CLSI, Clinical and
Laboratory Standards Institute; fAUC/MIC, area under the free drug concentration time
curve to minimum inhibitory concentration ratio; FDA, Food and Drug Administration; MIC,
minimum inhibitory concentration.
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Inoculum effect is the observation of higher MICs with higher
inoculums for certain bug-drug combinations

Antimicrobials:

e |

MIC

!
high | @@ @@ @O OO

MIC

y
v @@@@O OO0

ID
Inoculum #IDLabCon 2025 G

https://www.biorxiv.org/content/10.1101/550368v3.full effect




Cefazolin Inoculum Effect observed in certain in S. aureus
strains and results in in higher MICs

TABLE 2 MIC distributions of CzIE-positive and CzIE-negative isolates

No. (%) of CzIE-positive No. (%) of CzIE-negative
isolates (n = 57) at: isolates (n = 248) at:
Standard High Standard High
MIC [pg;"mL] inoculum inoculum inoculum inoculum
0.25 3(5.3)7 NA< 98 (39.5)° 79 (31.9)
0.5 36 (63.2) NA 142 (57.3) 29 (11.7)
1 17 (29.8)° NA 8 (3.2)° 71 (28.6)
2 1(1.8) NA 0 25(10.1)
= 0 NA 0 21 (8.5)
8 0 NA 0 23 (9.3)
16 0 17 (29.8) 0 NA
32 0 27 (47.4) 0 NA
=32 0 13 (22.8) 0 NA
Geometric mean MIC (ug/mL) 0.60 NA 0.39 0.87
Modal MIC (ig/mL) 0.5 32 0.5 1.0
9P < 0.0001.
bp = 0.0001.
‘NA, not applicable. LabCon

ov
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Cefazolin Inoculum Effect can be observed via beta-
lactamase hydrolysis of nitrocefin

A

S. aureus colonies BHI + AMP

2
il 35{;1-: U 35:;:::n

Vortex 2' Vortex 2 Viortex 2'

3  Centrifuge at 5000 rpm X 10'

4
Ty

Supernatant

Lecture of
the result
15'- 2h

(=) {-I-} (+)
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Area under the curve (AUC) analysis was good (.85) for all
MSSA but better (.9) for BlaZ type A isolates (.9)

True Positive Rate
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Cefazolin Inoculum Effect in S. aureus varied by geography
rom 0% in Texas (USA) to 28% in Alberta (Canada)

#IDLabCon
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Cefazolin Inoculum Effect in S. aureus is not constrained by
phylogenomic strain background

BlaZ Type
. Type A
D Type B
B TypecC
] TypeD

Cefazolin Inoculum
Effect (CzIE)

[ Positive

m Negative

Site
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Cefazolin Inoculum Effect in S. aureus is not constrained by
phylogenomic strain background

BlaZ B-lactamase type 3
BHar [Ec 5 i
e o 43338888, o

Inoculum effect

@ Cefazoline
@ Oxacillin
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-Daptomycin and Enterococcus spp. has

encountered numerous changes to
breakpoints

-Inoculum effect in Staphylococcus aureus
occurs in many different strains across

geography but has uncertain clinical
impact




	Slide Number 1
	Carbapenem-resistant Acinetobacter baumannii
	Patient is a medically complicated four year old with pulmonary problems admitted to CHOP Fall 2024
	Patient has an episode of acute respiratory distress syndrome (ARDS) and endotracheal cultures were obtained
	Carbapenem resistant Acinetobacter baumannii (CRAB) grew from endotracheal aspirate culture
	Carbapenem-resistant Acinetobacter is an urgent antimicrobial threat in the CDC 2019 AR Threat Report
	Clinically, species in the A. baumannii complex causes most of human disease
	blaOXA-23 is largely responsible for spread of CRAB around the globe.
	A. baumannii clonal group 2 (CG2) causes majority of CRAB infections in the USA and abroad
	Carbapenem inactivation method (CIM) performs poorly against CRAB except the oCIM variation
	Clinical outcomes from CRAB infections differ based on institutional location
	Sulbactam-Durlobactam and Cefiderocol are two options for treating CRAB infections, often compared to Colistin
	Sulbactam acts as a β-lactam antibiotic to inhibit PBPs while Durlobactam inhibits β-lactamase activity 
	ATTACK study found that Sulbactam-durlobactam had a lower incidence of nephrotoxicity compared to colistin
	Sulbactam-durlobactam had a lower all-cause mortality compared to colistin in a multicenter CRAB study
	January 2024 Clinical Laboratory Standards Institute (CLSI) released breakpoints for Sulbactam-durlobactam testing
	1.7% (84/5,032) Acinetobacter isolates showed resistance to sulbactam-durlobactam from a global cohort 
	86% (31/36) of Acinetobacter isolates are susceptible to meropenem at CHOP 2024 year
	Meta-analysis of resistance reports finds that blaNDM-1 harboring strains are resistant
	IDSA guidelines support sulbactam containing treatment regimes for CRAB infection
	Patient treated with intravenous sulbactam-durlobactam and meropenem for 10 days
	Conclusions��-CRAB is an urgent antimicrobial threat�-primarily mediated by blaOXA-23�-may phenotypically test CIA negative�-Sulbactam containing regimes are recommended by IDSA�-Sulbactam/Durlobactam shows strong in vitro activity against A. baumannii
	Shigella spp.
	Patient is a previously healthy 6 year old 
	CDC defines four demographics at risk for shigellosis
	Shigella (and other causes of bacterial gastroenteritis) can be diagnosed by culture or nucleic acid testing
	Syndromic PCR panels for gastrointestinal disease have increased presence within clinical laboratories
	IDDL laboratory developed test (LDT) assay targets the ipaH gene from Shigella and had higher sensitivity over culture 
	Culture on positive specimens is important for sending isolate to local public health laboratory for typing
	Four recognized Shigella spp, genomically are best characterized as a phylogroup within Escherichia coli
	Further evidence Shigella species are a distinct phylogroup compared to E. coli isolates via pan-genome distribution
	Shigella species can be differentiated from E. coli via biochemical testing
	A large virulence plasmid confers enteroinvasiveness of Shigella strains
	Type 3 Secretion system is a “reverse” flagella used for infecting host
	Shigella sonnei emerged relatively recent in Europe (~400 ya) and then spread throughout the world
	Antibiotic resistant Shigella spp. is a serious antimicrobial threat in the CDC 2019 AR Threat Report
	Azithromycin, ciprofloxacin, and ceftriaxone are first choice treatments for shigellosis
	Major concern is increase in phenotypic ciprofloxacin and azithromycin resistance
	ESBL producing Shigella spp. cause an outbreak of gastroenteritis in the United Kingdom
	Integrons containing multiple acquired antibiotic resistance genes are on self transmissible plasmids in Shigella spp. 
	Integrons containing multiple acquired antibiotic resistance genes are on self transmissible plasmids in Shigella spp. 
	blaCTX-M-15 harboring S. sonnei in Los Angeles were determined to be closely related to one another 
	Conclusions��--Shigella is a phylogroup of E. coli that causes gastroenteritis�-Frontline treatment includes ciprofloxacin and azithromycin�-Resistance to these agents and ceftriaxone is increasing�-Resistance is primarily mediated by horizontal gene transfer
	Stenotrophomonas maltophilia.
	Patient is a medically complicated 1 year old with a surgical site infection
	Much less options for treating S. maltophilia compared to E. coli but thankfully both relatively susceptible
	S. maltophilia is a common environmental bacterial that can cause opportunistic infections
	S. maltophilia is understudied compared to other Gram-negative bacteria
	S. maltophilia is composed of 23 phylogenetic lineages of 13 putative species
	S. maltophilia has intrinsic resistance to many antibiotics via core-genome antibiotic resistance genes
	S. maltophilia has intrinsic resistance to many antibiotics via core-genome antibiotic resistance genes
	Cefiderocol (brand name Fetroja) binds to iron and mimics a siderophore so that it is actively uploaded into periplasm
	Statistically significant difference between Cefiderocol zone diffusion diameter for S. maltophilia on BD and Hardy MHA 
	Cefiderocol used to successfully treat S. maltophilia bloodstream infection at Johns Hopkins children hospital
	146 S. maltophilia strains from Japan tested over a 10 year period identified only one case of elevated resistance
	Mutations in promoter sequence of sme efflux operon led to lower expression in an evolved cefiderocol resistant isolate
	Conclusions��-S. maltophilia is an environmental bacteria that can cause sever infections�-It has intrinsic resistance to many commonly used antibiotics�-Cefiderocol is a promising candidate for treatment but may have testing issues
	Carbapenem Resistant Enterobacterales
	Patient is a 3 year old with neurogenic bladder presenting with UTI symptons
	Patient grew at blaOXA-48 positive E. coli
	Carbapenem-resistant Enterobacteriaceae are an urgent antimicrobial resistant threat
	Enterobacterales is an order that includes many important human pathogens
	Enterobacterales is an order that includes many important human pathogens
	High level carbapenem resistance is multifactorial but largely driven by carbapenemases
	Carbapenemases fall into Ambler Classes A, B, and D but not Class C
	Infections with CP-CRE have a higher 14 day mortality rate compared to infections with non-CP-CRE
	The major carbapenem resistance genes are regionally endemic but due to travel can always spread
	Large analysis of US CRE infections found that                       K. pneumoniae is most common CRE 
	Thankfully carbapenem resistance overall is relatively rare at CHOP
	Multiple methods are used to identify CRE/CPE
	Carbapenemase activity can be detected by CIM/CIA assay
	Isolate submission to Antimicrobial Resistance Laboratory Network laboratory is helpful for national surviellance
	IMP-27 is a carbapenemase gene that was undetected by GeneXpert but identified on NG-test Carba 5
	Carbapenemase genes are on large mobilizable plasmids that contain other antibiotic resistance genes
	Non β-lactam β-lactamase inhibitors restore efficacy of carbapenems against CRE
	Conclusions��-CRE can be CP or non-CP�-K. pneumoniae and E. coli are most common CP-CRE�-Carbapenemase genes are regionally associated by can spread�-Multiple methods can be used to identify CRE carriage
	Limitations of Antibiotic Susceptibility Testing�(ft. GPCs)
	-Daptomycin and Enterococcus spp.��-Inoculum effect in Staphylococcus aureus
	Daptomycin is a bactericidal lipopeptide antibiotic that causes pore formation in Gram-Positive cell membranes
	Enterococcus spp. Have elevated baseline daptomycin MICs compared to S. aureus
	Daptomycin consumption (b) has increased since 2009-2015 but resistance has (so far) not increased (a)
	Daptomycin breakpoints have gone through changes since M100 28th Ed
	FDA breakpoints also exist  for E. faecalis
	Monte Carlo simulations were used to estimate the probabilities of achieving pharmacodynamic thresholds
	Inoculum effect is the observation of higher MICs with higher inoculums for certain bug-drug combinations
	Cefazolin Inoculum Effect observed in certain in S. aureus strains and results in in higher MICs
	Cefazolin Inoculum Effect can be observed via beta-lactamase hydrolysis of nitrocefin
	Area under the curve (AUC) analysis was good (.85) for all MSSA but better (.9) for BlaZ type A isolates (.9)
	Cefazolin Inoculum Effect in S. aureus varied by geography rom 0% in Texas (USA) to 28% in Alberta (Canada)
	Cefazolin Inoculum Effect in S. aureus is not constrained by phylogenomic strain background
	Cefazolin Inoculum Effect in S. aureus is not constrained by phylogenomic strain background
	-Daptomycin and Enterococcus spp. has encountered numerous changes to breakpoints��-Inoculum effect in Staphylococcus aureus occurs in many different strains across geography but has uncertain clinical impact

