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Terms
AR: Antimicrobial Resistance

CPO: Carbapenemase-producing Organisms

CS: Colonization Screening

CRE: Carbapenem-resistant Enterobacterales

CRAB: Carbapenem-resistant Acinetobacter baumannii

CRPA: Carbapenem-resistant Pseudomonas aeruginosa

MDR: Multi-drug Resistant
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• CPO CS Importance

• Screening Methods

• Wadsworth Center’s Screening Algorithm

• Summary

Goals
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Why Screen for CPOs?
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Carbapenems are Last-Resort Antibiotics

(Dahal 2023; https://microbenotes.com/carbapenems/)

MDR gram-negative bacteria

Enterobacterales

Acinetobacter baumannii

Pseudomonas spp.

Streptococcus spp.

Mycobacterium tuberculosis complex

Haemophilus influenzae

MDR Staphylococcus aureus

Septicemia

Bone and joint infection

Meningitis

Healthcare-associated pneumonia

And more…
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Carbapenemase-Producing Organisms
Carbapenem-resistant Enterobacterales

Carbapenem-resistant Pseudomonas 
aeruginosa

Carbapenem-resistant Acinetobacter 
baumannii

MDR

MDR

13,100 cases, 1,100 deaths

8,500 cases, 700 deaths

32,600 cases, 2,700 deaths

(CDC 2019)

CRE

CRAB

CRPA
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Mobile Genetic Elements Share Resistance

CRE
~30% carry mobile genetic elements
Inter- and intra- species gene transfer

(CDC 2019)

“The Big Five”: blaKPC, blaNDM, blaVIM, blaIMP, blaOXA-48
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Carbapenem Resistance Spreads Quickly

(Magobo et al. 2023)
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Rapid Screening Prevents Spread and Saves Lives

(Christiansen et al. 2023)



4/4/2025 | 11

Reduced Screening Increases CPO Infection Rate

(CDC 2022)

C. auris = Candida auris
MRSA = MDR Staphylococcus aureus
VRE = Vancomycin resistant enterococcus
ESBL = Extended-spectrum beta-lactamase
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(CDC 2024)

CDC’s AR Lab Network Regional Laboratories
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Screening Methods
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Culture-First Results in 3 days or More

> 3 Workdays

(BioRender.com, BlockScientific.com) 
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Molecular-First Methods are Complicated

(BlockScientific.com, MicrobeNotes.com, Lab-a-porter.com) 
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Wadsworth Center’s CPO CS 
Algorithm
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Wadsworth Center Reporting in <24 Hours
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Carbapenemase Gene Screening Process

Dual Rectal 
Swab

Swab #1

Cepheid Xpert® Carba-R 
Sample Reagent

bioMérieux EMAG®

GeneXpert® Infinity System
Cepheid Xpert® Carba-R 

(KPC, NDM, OXA-48, VIM, IMP)

QuantStudioTM 5 Real-Time PCR System
LDT Real-time PCR 

(OXA-23, -24/40 and -58, VIM, IMP)

< 24 hours

(BioRender.com, Medline.com, BioMerieux.com, BlockScientific.com) 



4/4/2025 | 19

Molecular-First CPO CS is Cost-Effective
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Summary
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Wadsworth Center’s CPO CS Algorithm
Day 1

a, If suspected carbapenemase producing Acinetobacter spp.
b, Reportable same day
c, OXA positive screens only
d, PCR is performed on all suspected OXA-family CPOs, regardless of CARBA 5 result
CPO= carbapenemase producing organism; WGS= whole genome sequencing; MS= mass spectrometry

Rare occasions

Inoculate Cepheid 
Lysis BufferDual Swab

Swab #1

EMAGTM DNA Extraction 
+ Multiplex Real-time PCR 
(OXA-23, -24/40, -58 -like 

families) b

Cepheid Xpert® Carba-R 
Detection 

(KPC, NDM, VIM, OXA-48-like, 
IMP) b

a

POSITIVE

MacConkey Broth

Direct MacConkey Agar

CHROMagarTM 

Acinetobacter c

CHROMagarTM  

mSuperCARBA

Swab #2

Day 2-4

Blood 
Agar

Suspected 
CPO 

Colony

CARBA 5

Multiplex Real-
time PCR 

(KPC, NDM, VIM, 
OXA-48-like)b,

(IMP-1, -2-like)b

and 
(OXA-23, -24/40,
-58 -like families)b

MALDI-TOF MS

Freeze 
Isolate

CARBA 5 
Positive d

WGS

Antimicrobial 
Susceptibility

Day 5-14
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The spread of carbapenem resistance by 
carbapenemase-producing Enterobacterales, 
Acinetobacter spp., and Pseudomonas spp. is a major 
global public health threat.

• Carbapenemase-producing organism colonization 
screening is recommended for pre-admissions, facility 
transfers, at risk patients, and patients with a history of CPO 
carriage or exposure. 

• Rapid screening result reporting is essential for rapid 
effective healthcare protocol initiation and epidemiological 
response.

• Employing a molecular-first workflow can better achieve 
public health initiatives to fight the spread of carbapenem 
resistance by reducing reporting turnaround time, workload, 
and costs.

Conclusion
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Kimberlee Musser, PhD
Elizabeth Nazarian
Shannon Morris
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Reducing Workload and Overall Expense

Year
Carbapenemase Gene

Negative 
Specimens

Culture
Screening
Savings

Personnel
Savings

Approximate
Net

Savings

2018 558 $45K 0.5 $70K

2019 1,578 $118K 0.5 $73K

2020 1,786 $103K 1 $129K

2021 2,189 $141K 1 $127K

2022 4,640 $269K 1 $41K

2023 5,059 $284K 1 $32K
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CPO MECHANISMS REPORTED BY  WADSWORTH CENTER 2018-2023
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