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 Lessons learned



Antibiotic Resistance

 One of the most serious health threats today
 Worldwide problem

 Impacts human and animal health 

 Undermines our ability to fight infectious diseases and 
manage infections in patients treated for other 
conditions

 Studies have estimated that each year in the U.S. 
resistance costs
 $20 billion in excess direct health care costs

 As much as $35 billion for lost productivity



 Human medical use
 Inappropriate antibiotic use 

 Drugs should only be used to manage 
infections

 Animal use
 Resistant bacteria can be transmitted to 

humans through the food supply.

 Resistant bacteria can cause infections in 
humans.

 Resistant infections can cause adverse health 
consequences for humans.

Antibiotic Resistance



Estimates of Illnesses and Deaths from 
Resistant Gut Infections

Pathogen Antibiotic
Percent 

Resistant

Resistant
Infections
(per year)

Deaths from 
Resistant 
Infections
(per year)

Campylobacter
Ciprofloxacin or 
azithromycin

24% 310,000 28

Non-typhoidal
Salmonella

Ceftriaxone or
ciprofloxacin* or 
≥5 classes of 
antibiotics

8% 100,000 38

Salmonella 
Typhi

Ciprofloxacin* 67% 3,800 <5

Shigella
Ciprofloxacin or 
azithromycin

6% 27,000 <5

Total 440,800 66-70

*Resistance or partial resistance



Animals
USDA/FSIS, ARS

Humans

Retail Meats         
FDA/CVM

CDC/NCEZID

Isolate Source:
14 sites 
(2002)

Isolate Source:
54 Health Departments

(1996)

Isolate Source:
USDA/FSIS

(1997)

National Antimicrobial Resistance 
Monitoring System (NARMS)
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1996 1999

2002 2003: 54 sites

NARMS sites

NARMS Human Isolate Sampling

All 50 states and 4 

metropolitan areas



CDC-NARMS Pathogen Testing (Humans)

*Approximately 5,000 isolates tested per year



NARMS Annual Report for Human Data

 Detailed technical report
 100 pages and more than 50 

tables

 Individual antibiotics and 
multi-drug resistant

 Percent of isolates that are 
resistant for past 10 years 

 Summary and highlights

www.cdc.gov/narms



NARMS Now: Human Data

 Live as of August 19th, 2015



NARMS Now: Human Data 

 Track changes in antibiotics commonly used to treat 
foodborne infections

 Display geographic variation of resistance 

 Show trends in antibiotic resistance by state or national 
level

 Download 18 years of antibiotic resistance data for 
humans 



Live Demonstration of NARMS Now: Human Data

http://wwwn.cdc.gov/narmsnow/

http://wwwn.cdc.gov/narmsnow/


CDC Media Announcement



Social Media



News Articles



2015 NCEZID Director’s Recognition Award 



 Over 4,500 visits in the first three days

 12,079 total visits as of October 30, 2015 

NARMS Now Web Traffic



 Total of 35 different countries have visited NARMS 
Now within the week ending 9/17/2015

NARMS Now Visits* by Country

* Visits within 7 days prior September 17



Device Number of visits

PC / Mac 10,432

Mobile Devices 1,647

Android devices 456

Blackberry 3

iPad/iPhone 1,120

Windows phone 22

Other/Unknown 46

NARMS Now Visits by Device

*Data as of 10/30/2015



NARMS Now Data Downloads by Pathogen

Pathogen
Number of     
Downloads

Campylobacter 11
E. coli O157 13
Salmonella 178
Shigella 16

All Pathogens 276

Total Downloads 494

*Data as of 10/30/2015



Potential Enhancements

 Data enhancements
 Upload data on a more frequent basis

 Add whole genome sequence data

 Add data from additional sites to download feature

 Dashboard enhancements
 Add multidrug resistant patterns to queries

 Query additional non-typhoidal Salmonella serotypes

 Ability to select data for multiple states or U.S. Census regions

 Display cumulative counts over time via map

 Ability to download figures from dashboard as PDF



Opportunities for Reuse

 Interested partners
 USDA NARMS

 CDC FoodNet

 Other CDC programs with similar data tools 
 CDC Food Tool

 NCHHSTP Atlas

 CDC FluView



Lessons Learned

 Early involvement of key partners
 Usability expert

 Security officials

 State partners

 CDC leadership

 Communication specialists

 Routine collaboration between IT specialists and 
subject matter experts

 Iterative development was beneficial

 Portability of data in common files

 Intuitive variable names

 Patience



For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE, Atlanta, GA 30333
Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
E-mail: cdcinfo@cdc.gov Web: www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.
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