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Antibiotic Resistance 
Old Challenge, New Opportunity



Tracking Resistance Patterns in US

Tracking Networks Data Collected Resistant Organisms

Emerging Infections 

Program (EIP)

Network of public health-

academic hospital 

collaborations in 10 states

• Streptococcus pneumoniae

• Groups A and B Streptococcus

• MRSA

• C. difficile

• Candida (a fungus)

• CRE

• MDR Acinetobacter

• Salmonella

• Campylobacter

• Shigella

National Antimicrobial 

Resistance Monitoring 

System (NARMS)

Collaboration among CDC, 

FDA, USA, and state/local

health departments

• Salmonella

• Campylobacter

• Shigella

National Healthcare Safety 

Network (NHSN)

Network of over 12,000 

healthcare facilities 

• Healthcare-associated infections

Gonococcal Isolate 

Surveillance Program 

(GISP)

Track resistance in STD 

clinics in 28 cities

• Neisseria gonorrhoeae

National Tuberculosis

Surveillance System 

(NTSS)

Includes data from all 50 

states and the US territories

• Mycobacterium tuberculosis



Emerging Infections Program

 Laboratory-initiated, population-based surveillance

 10 states

 MRSA, C difficile, CRE and CR Acinetobacter

 CRE

 Klebsiella, E. coli, Enterobacter

 Sterile sites and urine

 Definition: NS to imipenem, meropenem, or doripenem AND R to 

all third-generation cephalosporins tested

 Subset of isolates sent to CDC

 In depth chart review provides detailed epidemiology



Success: Decrease in the estimated 
incidence of healthcare-associated 

invasive MRSA in US

* 5 year prevention target is 50% reduction
** 2012 estimates based on preliminary 
data Source - http://www.cdc.gov/abcs/reports-findings/surv-reports.html



Clostridium difficile infections: 

a challenge for healthcare facilities 

C difficile (CDI) infections linked to 

>20,000 deaths in US each year.

Approximately 350,000 CDIs 

in US each year

94% of patients with CDI were 

associated with receiving healthcare

75% of these patients first shown

the infection in nursing homes, 

doctor’s office etc

MMWR 2012;61(9):157-162



 Web-based system launched by CDC in 2005 for surveillance 
of healthcare-associated infections (HAIs)

 Primary users are healthcare facilities, prevention 

collaboratives, state and federal agencies

 Data are used for 

 internal quality improvement

 required external reporting, national surveillance

 performance measurement
 Mandatory reporting (CMS Quality Reporting 

Programs) accounts for rapid growth
 from ˜ 300 hospitals to 4500 hospitals (13,000 

healthcare facilities in 2014)

www.cdc.gov/nhsn

The National Healthcare Safety 
Network (NHSN) in a Nutshell 



National Healthcare Safety Network (NHSN):
AR modules

 Device and Procedure module

 CLABSI, CAUTI, VAP (VAE), SSI

 Basis of NHSN AR report

 Provides percent resistant

 MDRO and CDI lab ID module

 Blood or all sites (not surveillance cultures)

 Facility-wide or unit

 Manual or CDA

 Denominator is patient-days or admissions

 Antimicrobial use and resistance module

 Includes 20 organisms

 Data captured electronically



HAI/AR Reporting by Facility Type in NHSN

 Hospitals and Inpatient Rehabilitation Facilities 

 Device-associated infections and SSI

 Long-term Care Facility Component: CA-UTI

 Outpatient Dialysis Component:  BSI

 Almost every reported HAI event requires 
identified organisms (up to 3) to be entered

 Specific organisms require susceptibility data for  
select drugs   (S, I, R, NT)



HAI Reporting and Select Organisms in NHSN

 The organisms that currently require susceptibility results 
include:

 Coagulase-negative Staphylococcus

 E. faecium, E. faecalis, Enterococcus NOS (species not identified)

 S. aureus

 Acinetobacter

 E. coli

 Enterobacter

 K. pneumoniae, K. oxytoca

 P. aeruginosa

 Candida



MDRO/CDI LabID Event Reporting Specifics in NHSN

 The MDRO/CDI Module monitors laboratory-identified events for:

 Methicillin-Resistant Staphylococcus aureus 

 Vancomycin-Resistant Enterococcus (faecium, faecalis, and NOS)

 Cephalosporin-Resistant Klebsiella (pneumoniae and oxytoca)

 Carbapenem-Resistant Enterobacteriaceae (including Klebsiella 
pneumoniae, Klebsiella oxytoca, E. coli, and Enterobacter)

 Multidrug-Resistant Acinetobacter

 Clostridium difficile

 Data entry manually or electronically via CDA 

 Definitions for the MDROs are pre-defined in NHSN

 Check box for the identified MDRO being reported

 No specific susceptibility data collected for LabID Events



Coverage of MDRO/CDI LabID Event Reporting in 
NHSN

 Nationwide Coverage Due to CMS Reporting Requirements:

 Acute care hospitals

• MRSA bacteremia and CDI inpatients facility-wide

 Long-term acute care hospitals

• MRSA bacteremia and CDI inpatients facility-wide in 2015

 Inpatient rehabilitation facilities

• MRSA bacteremia and CDI inpatients facility-wide in 2015

 State mandates add other MDROs and facility types

 Numerous Collaboratives and Initiatives:

 CMS Quality Improvement Organization Scopes of Work (current 11th)

 CDI and MRSA in long-term care and critical access

 CRE in acute care and long-term care

 National goals for MRSA and C difficil



Antibiotic Use and Resistance (AUR) Reporting 
Specifics in NHSN

 AUR monitors for:

 Antimicrobial Use Data (medication administration data)

 Antimicrobial Resistance Data (laboratory data)

 Data can only be entered electronically through CDA

 AR Data

 19 specific organisms collected at facility-wide level

 Specimens from CSF, blood, lower respiratory, urine

 Required drugs per each organism

 Susceptibility results reported by E-test, MIC, Zone values 
and final interpretation result

 % Non-Susceptible per Patient Days or Admissions



AUR Reporting and Select Organisms in NHSN

 The organisms collected for this AR reporting include:

 Acinetobacter spp.

 Candida albicans, Candida glabrata

 Citrobacter freundii

 Enterobacter spp.

 Enterococcus faecalis,  Enterococcus faecium, Enterococcus NOS

 Escherichia coli

 Group B Streptococcus

 Klebsiella oxytoca, Klebsiella pneumoniae

 Morganella morganii

 Proteus mirabilis

 Pseudomonas aeruginosa

 Serratia marcescens

 Staphylococcus aureus

 Stenotrophomonas maltophilia

 Streptococcus pneumoniae



Data Output from NHSN AR Reporting

 Analyses and reports available in NHSN for facility and group 
users 

 Alerts and reports for specific pre-determined AR patterns

 Variety of published annual reports that include AR data

 Focused analytic papers on specific topics (e.g., trend reports)

 AR NHSN interactive data and tables on CDC website (mid-2015)

 CMS Hospital Compare and HVBP, HAC Programs

 State health department public reports

 Collaboratives and initiatives



Facility characteristic No. facilities 

with CRE (2012)

No. facilities 

performing   

surveillance 

(2012)

(%)

All acute care hospitals 181 3,918 (4.6)

Short-stay acute 

hospital

145 3,716 (3.9)

Long-term acute care 

hospital 

36 202 (17.8)

Facilities Reporting ≥ 1CRE,  Jan.-Jun. 2012 
(CAUTI and CLABSI)



MDRO/CDI Data Reports within NHSN



“Annual” HAI Antimicrobial Resistance Report



Patient Safety Atlas – Antibiotic Resistance
(Interactive Web-based NHSN AR Dataset)



Data for Action

 Local – prevent infection, contain new resistant infection, 
improve antibiotic use

 State/regional – detect, respond and prevent across 
healthcare settings

 Federal – assess impact and gaps



Regional Prevention Program Framework

 Situational awareness (detect)

 Sentinel or comprehensive surveillance, laboratory expertise

 Dynamics of patient movements between continuum of care

 Identify hot spots both within and between hospitals/LTC

 Ability to act on data and outbreaks (respond)

 Prevention focus

 Collaborations, cross spectrum of healthcare delivery

 Relationship building with hospital and LTC community

 Educational components

 Target influential areas to have impact on region 



What Should a Regional Control Strategy 
Include?
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Challenges

 Burden of data collection

 Lack of standards for e-surveillance

 Access to data for regional action

 Criteria to stop or redirect a surveillance system



Report from the President’s Council of 
Advisors on Science and Technology

 Eight high level recommendations to 
the president to combat antibiotic 
resistance:
 Ensure strong federal leadership

 Effective surveillance and response

 Fundamental research

 Clinical trials with new antibiotics

 Increase economic incentives for new 
antibiotics

 Improve stewardship of existing antibiotics

 Limit the use of antibiotics in animal 
agriculture

 Ensure effective international coordination



Prevention of HAIs is Everyone’s 

Responsibility

Payors

Consumers

Professional

organizations

Medical Professionals

Government

Public Health

Healthcare

Facilities

Industry


