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Objectives

1. Why you should care more about 
CRE now than you did before

2. Background info on CRE to whet 
your palate

3. Preview public health response and 
upcoming activities



Why you should care more about 
CRE now than you did before



Antibiotic Resistance Threats in the U.S., 2013 (CDC)



Antibiotic Resistance Threats in the U.S., 2013 (CDC)

• Clostridium difficile (C. diff)
• Carbapenem-resistant 

Enterobacteriaceae (CRE)
• Drug-resistant Neisseria gonorrhoeae









Background info on CRE



CRE: What is it?

Carbapenem-Resistant 

Enterobacteriaceae

“Entero-bact-teary-A-see-A” 



CRE: What is it?

Enterobacteriaceae

• Family of Bacteria
Klebsiella species
Escherichia coli (E. coli)
Enterobacter species 



CRE: What is it?

Carbapenem-Resistant 

Enterobacteriaceae



CRE: What is it?

Carbapenem

• Class of antibiotics that are:
Extremely broad-spectrum
Among the most powerful
Include:

Imipenem
Meropenem
Ertapenem
Doripenem



CRE: What is it?

Carbapenem-resistant

• The bacteria do not respond 
to treatment with 
carbapenem antibiotics



CRE: What is it?

Carbapenem-Resistant 

Enterobacteriaceae



2 ways to Carbapenem-resistance

• Intrinsic
Mutations are random errors when 
chromosomal DNA is copied
Allows the bacteria to become resistant

• Acquired
It is common for bacteria to carry 
plasmids
Sometimes plasmid DNA contains genes 
that eliminate the poisonous effects of 
antibiotics



Plasmids: Extra Swappable Genes



Plasmids: Extra Swappable Genes

• Plasmids can carry genes to make 
carbapenemases

Carbapenemase is an enzyme that 
chews up Carbapenems

KPC- Klebsiella pneumoniae carbapenemase 
NDM
VIM
OXA-48



CRE vs. CP-CRE

Carbapenem-resistant
Enterobacteriaceae

Carbapenemase-
producing 

carbapenem-resistant
Enterobacteriaceae

vs.



CRE vs. CP-CRE

CP-CRE

“Identifying and containing bacteria 
which produce carbapenemase will 
prevent the spread of resistance to 
other people and other organisms”
-Stone, N. (CDC, 2016)



CRE vs. CP-CRE

• Specific testing is needed for 
carbapenemases

Many labs don’t test

• Therefore, we recommend treating 
all CRE like they are highly 
transmissible.



Transmission

CP-CRE is transmitted 
person-to-person

through contact with 
contaminated hands, 

equipment,
or environmental 

surfaces. 
Usually contamination 

is fecal.



Colonization vs. Infection

• Even antibiotic-resistant bacteria might 
not be harmful to a patient

Example: CRE cultured from a rectal swab
No treatment indicated if there are no 
signs/symptoms

• Separating colonization and infection can 
be difficult

• Both colonized and infected persons can 
spread the organism



CRE Control Strategies

CDC Toolkit 
Updated 2015

(https://www.cdc.gov/hai/p
dfs/cre/cre-guidance-
508.pdf) 

https://www.cdc.gov/hai/pdfs/cre/cre-guidance-508.pdf


Preview public health 
response activities







Example from interim guidance

Source: CDC’s Interim Guidance for a Public Health 
Response to Contain Novel or Targeted Multidrug-resistant
Organisms (MDROs)



Upcoming PA DOH Activities

• CP-CRE testing at BOL
Reported into LIMS
Message mapping to report into NEDSS
Investigation questionnaire in NEDSS

• (Eventually) CP-CRE reports into 
NEDSS from outside micro labs



RA-DHHAI@PA.GOV

717-787-3350

THANK YOU!
Healthcare-associated Infection 

Prevention/Antimicrobial 
Stewardship (HAIP/AS) team

mailto:RA-DHHAI@pa.gov
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