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Objectives

Define multidrug resistant organisms 
Describe the evolution of antimicrobial 

resistance
 Identify strategies to prevent further 

escalation
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Did you know?
Antibiotic Resistance is one of the world’s most 

pressing public health threats
Antibiotics are the most important tool to 

combat life-threatening bacterial 
infections….they come with side effects

Antibiotic overuse increases the development 
of antibiotic resistant bacteria

http://www.cdc.gov/getsmart/healthcare/factsheets/hc_providers.html
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Definition
ANTIBIOTIC RESISTANCE is the ability of bacteria 
or other microbes to resist the effects of an 
antibiotic.  Antibiotic resistance occurs when 
bacteria change in some way that reduces or 
eliminates the effectiveness of drugs, chemicals, 
or other agents designed to cure or prevent 
infections.  The bacteria survive and continue to 
multiply causing more harm.

HTTP://WWW.CDC.GOV/GETSMART/ANTIBIOTIC-USE/ANTIBIOTIC-RESISTANCE-FAQS.HTML
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Development of Drug Resistant Bacteria
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Mechanisms of Antibiotic Resistance



7

History of Antibiotic Resistance
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Scope of the problem

Antibiotic resistance is associated with:
 Increased risk of hospitalization
 Increased length of stay
 Increased hospital costs
 Increased risk of transfer to the intensive 

care unit
 Increased risk of death

http://www.cdc.gov/getsmart/healthcare/factsheets/hc_providers.html
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Resistance in the 
United States

http://www.cdc.gov/drugresistance/about.html
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http://www.cdc.gov/getsmart/campaign-materials/week/images/anti-dev.png
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Antibiotics are misused in a 
variety of ways

Given when they are not needed
Continued when they are no longer necessary
Given at the wrong dose
Broad spectrum agents are used to treat very 

susceptible bacteria
 The wrong antibiotic is given to treat an 

infection
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In-patient Settings
Of the patients receiving antibiotics, half (50%) 

will receive unnecessary or redundant therapy 
resulting in overuse

Unnecessary use of antibiotics creates risk of 
adverse drug events and Clostridium difficile, a 
deadly diarrheal disease that is on the rise

 Some infections in hospitals are now resistant 
to all available antibiotics

http://www.cdc.gov/getsmart/healthcare/factsheets/hc_providers.html
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Antibiotic misuse adversely impacts 
patients – resistance

Getting an antibiotic increases a patient’s 
chance of becoming colonized or infected with 
a resistant organism

 Increasing use of antibiotics increases the 
prevalence of resistant bacteria in hospitals

Antibiotic resistance increases mortality
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Antibiotic exposure is the single most 
important risk factor for the development of 
Clostridium difficile associated disease (CDAD).

Up to 85% of patients with CDAD have 
antibiotic exposure in the 28 days before 
infection

 Epidemic strain of C. difficile is associated with 
increased risk of morbidity and mortality.

Chang HT et al. Infect Control Hosp Epidemiol 2007; 28:926–931.

Antibiotic misuse adversely
impacts patients - C. difficile
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Out-patient Settings
 Each year, tens of millions of antibiotics are 

prescribed unnecessarily for viral upper 
respiratory infections

 In states where there is more antibiotic use, 
there are more antibiotic-resistant 
pneumococcal infections

 The presence of antibiotic-resistant bacteria is 
greatest during the month following a 
patient’s antibiotic use and may persist for up 
to 12 months.

http://www.cdc.gov/getsmart/healthcare/factsheets/hc_providers.html
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http://www.cdc.gov/getsmart/campaign-materials/week/promotional-media.html?tab=6#TabbedPanels1
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#1 
prescriber 

in 
outpatient 
settings…..
~1400 per 

1000
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Today’s Superbug - CRE
Carbapenem-resistant Enterobacteriaceae (CRE)
Enterobacteriaceae:
 Family of germs that are difficult to treat because 

they have high levels of resistance to antibiotics. 
 Normal part of the human gut bacteria, that can 

become Carbapenem-resistant. 
 Causes a range of human infections:  urinary tract 

infections, wound infections, pneumonia, bacteremia
 Important cause of healthcare- and community-

associated infections 
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CRE and it’s resistance mechanisms
KPC (Klebsiella pneumoniae carbapenemase)
NDM (New Delhi Metallo-beta-lactamase).
(KPC and NDM are enzymes that break down 

carbapenems and make them ineffective)
 VIM (Verona Integron-Mediated)
( VIM and Metallo-β-lactamase have also been 

reported in Pseudomonas)
http://www.cdc.gov/HAI/organisms/cre/
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Why are CRE Clinically and 
Epidemiologically Important?

Cause infections associated with high mortality 
rates

 Treatment options are limited
Potential for spread into the community
 In most areas in the United States this 

organism appears to be infrequently identified
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• Resistance is highly transmissible
– Between organisms – plasmids
– Between 

patients

Clinical and Epidemiologic Importance of CRE

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=A4csI-qVKDnsCM&tbnid=nos5aUgrFxL52M:&ved=0CAUQjRw&url=http://cicprofessionals.ca/industry-2/other-sectors/&ei=BDCIUa6cA6mCygH70oDoBg&bvm=bv.45960087,d.aWc&psig=AFQjCNGFR5pg_Qoe535s3MI48M_KNSywMA&ust=1367966037543622
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CRE in Kentucky 
 Voluntary Reporting of CRE since Feb 2013
 KPC producer – common
NDM producer – has not been identified
 Associated with foreign healthcare, first 

identified in New Delhi, India
 VIM producer
 Rare - KY identified 5th case in U.S.
 Associated with foreign healthcare and 

medical tourism 
 KY- Largest domestic outbreak of VIM in US, 

included neonates and adult population
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http://www.cdc.gov/hai/organisms/cre/TrackingCRE.html
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Discovery of first mcr-1 gene in E.coli 
bacteria found in a human in United States –
resistant to Colistin – big gun antibiotic!!
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On September 18, 2014, the White House 
announced an Executive Order stating that the 
Federal Government will work domestically and 
internationally to detect, prevent, and control 
illness and death related to antibiotic-resistant 
infections by implementing measures that 
reduce the emergence and spread of antibiotic-
resistant bacteria and help ensure the continued 
availability of effective therapeutics for the 
treatment of bacterial infections

http://www.whitehouse.gov/the-press-office/2014/09/18/executive-order-combating-antibiotic-resistant-bacteria
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 Antibiotics are the only drug where use in one 
patient can impact the effectiveness in another

 Antibiotics are a shared resource, (and becoming a 
scarce resource)

Improving antibiotic use is a 
public health imperative
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Improving antibiotic use saves money

 “Comprehensive programs have consistently 
demonstrated a decrease in antimicrobial use 
with annual savings of $200,000 - $900,000”

 IDSA/SHEA Guidelines for Antimicrobial 
Stewardship Programs

http://www.journals.uchicago.edu/doi/pdf/10.1 
086/510393

http://www.journals.uchicago.edu/doi/pdf/10.1%20086/510393
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 Leadership commitment  
Accountability
Drug Expertise
Action
 Tracking
Reporting
 Education

Core Elements of Antibiotic Stewardship 
programs - Hospitals

http://www.cdc.gov/getsmart/healthcare/implementation/core-
elements.html
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Refrain from treating viral syndromes with 
antibiotics

Prescribe: right antibiotic, right dose, right 
duration

 Include microbiology cultures when placing 
antibiotic orders

 Take an “antibiotic timeout” when a patient’s 
culture result comes back

Core Elements of Antibiotic Stewardship 
programs – Outpatient settings

http://www.cdc.gov/getsmart/healthcare/factsheets/hc_providers.html
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 Talk to your patients about appropriate use of 
antibiotics

Work with pharmacists to counsel patients on 
appropriate antibiotic use, resistance and 
adverse effects

Consider delayed prescribing
Utilize patient and provider resources offered 

by CDC and other professional organizations

Core Elements of Antibiotic Stewardship 
programs – Outpatient settings

http://www.cdc.gov/getsmart/healthcare/factsheets/hc_providers.html
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Goals- Get Smart for Healthcare

• Improve patient safety through better 
treatment of infections.

• Reduce the emergence of antimicrobial 
resistant pathogens and Clostridium difficile.

• Heighten awareness of the challenges posed 
by antimicrobial resistance in healthcare 
and encourage better use of antimicrobials 
as one solution.

http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.html
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GET SMART:
Know When Antibiotics Work

GET SMART WEEK:  November 14 – 20, 2016

https://www.google.com/url?q=http://www.cdc.gov/getsmart/campaign-materials/week/buttons/gsw-web-button.html&sa=U&ei=hddXU7GUBsaiyAHdroCAAQ&ved=0CC4Q9QEwAA&usg=AFQjCNGeUHVOjYlBwZ1OrXaILQHg9tISog
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Thank you for your attention

Andrea Flinchum, MPH, BSN, CIC
HAI Prevention Program Manager

Kentucky Department for Public Health
Andrea.Flinchum@ky.gov
502-564-3261 ext. 4248

mailto:Andrea.Flinchum@ky.gov
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HAI Program Staff
Lynn Roser, PhD(c), MSN, RN CIC                    Infection 
Lynn.Roser@ky.gov Preventionist

Kimberly Daniels, RN Infection
Kimberly.Daniels@ky.gov Preventionist

Robert Brawley, MD, MPH, FSHEA    Infectious Disease
Robert.Brawley@ky.gov Medical Director

Kimberly Porter, PhD, MSPH, BA         CEFO
KimA.Porter@ky.gov

Amanda Wilburn, MPH, BS Epidemiologist
Amanda.Wilburn@ky.gov

mailto:Lynn.Roser@ky.gov
mailto:Kimberly.Daniels@ky.gov
mailto:Robert.Brawley@ky.gov
mailto:KimA.Porter@ky.gov
mailto:Amanda.Wilburn@ky.gov
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