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Disclaimer
Material has been reviewed by the Walter Reed Army Institute of 
Research.  There is no objection to its presentation and/or 
publication.  The opinions or assertions contained herein are the 
private views of the author, and are not to be construed as official, 
or as reflecting true views of the  Department of the Army, the 
Department of Defense, or U.S. Government.
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Combating Antibiotic Resistant Bacteria (CARB) 
National Action Plan Objectives

2. Surveillance  – of targeted multidrug-resistant bacteria

3. Diagnostics   – rapid testing for AMR bacteria
4. Therapeutics – new and novel approaches to treating

AMR bacteria
5. International Collaboration – for surveillance, 

collection, dissemination, and sharing of best 
practices re: AMR
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AMR and the DoD
Multidrug Resistant organism Repository and 
Surveillance Network (MRSN) launched in 2009 
as an infection control/quality improvement 
initiative

– Address gap in US and DoD response to
AMR crisis

– Ensure safe, high-quality care within the
MHS
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MRSN

MRSN
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ARMoR (Antimicrobial Resistance Monitoring and Research)
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Pathogens of Interest
• “MDR” ESKAPE+ pathogens

 Enterococcus faecium (vancomycin-
resistant)

 Staphylococcus aureus (methicillin-resistant)
 Klebsiella pneumoniae
 Acinetobacter spp
 Pseudomonas aeruginosa
 Enterobacter spp, Escherichia coli

• Carbapenem resistance; colistin resistance 
(mainly, enterobacteriaceae)

• Clostridium difficile 

• Other clinically relevant organisms 
 Problematic identification or 

outbreak/transmission investigations

“MDR” definition:     
non-susceptible to 1+ 

drug from 3+ classes

Infectious Disease Threats to the US Military 
Prioritization Panel 2015
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ARMoR-Database (ARMoR-D)
• Clinical and demographic data for each isolate
• Identification and susceptibility results from 3 platforms + any additional testing 

needed
• Multiplex PCR results
• Sequence data (16s ID, AMR and virulence genes)

As of August 31, 2017:

 47,851 isolates from 34,082 patients 
 122 facilities throughout the world
 1,175,255 tests performed 
 2,841,964 results generated
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Repository contents
Over 47,000 isolates and 120 distinct species

Acinetobacter, 3603
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FY17 DoD AMR Activities

USAMRD-W
Washington

NAMRU-2
Hawaii

Additional Research Sites
Tanzania      
Cameroon
Nigeria
Uganda

U.S. Military Infectious Disease 
Research Programs

Cambodia Bhutan
Vietnam Mongolia
Philippines Nepal
Bangladesh Mozambique

Number of Countries:  24        Number of Workplan Activities:  101             Number of Competed Proposals: 10

Global Emerging Infectious 
Diseases (GEIS) Unclassified 12



Regional Susceptibility Map

Data source: Navy/Marine 
Corps Public Health Center
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19 April 2017
14

COMPASS
DoD AFHSC

WHO and CDDEP reports:  sparse data 6/47 WHO AFR  
countries 

GEIS/Georgetown 
COMPASS
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15

Discovered ~ 140 additional data sources/studies 
including on 21 more WHO AFR nations

GEIS/Georgetown 
COMPASS
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Goal 3: Therapeutics



WRAIR – Small Molecule AB Drug Discovery
FY16-20 Objectives:

• Discover agents effective against military relevant 
strains and biofilms

• Deliver 1-2 viable compounds by FY20 that can be 
transitioned into advanced development

Gated-Tier Test Strategy:

FY 17 Accomplishments:

• Completed 60% screening of the proprietary AB 
compound collection, “Bugbox”, identifying 
promising chemical series

• Evaluated late-stage pre-clinical candidate in 
vivo models of potential military use

• NCATS - Identified combination of three FDA-
approved drugs that demonstrated efficacy against 
MDR KP, currently evaluating in vivo efficacy

• Initiated Year 1 activities with 3 industry/academic 
entities in DEC16

• Results from three internal programs nearing 
decision points in 1st QTR FY18
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Staphylococcus aureus vaccine
• For the prevention of SSTI
• Basic trainees (Ft. Benning)
• 1st Phase I trial vaccination 

planned 2018
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Intravenous Phage Therapy to Overcome Multi Drug 
Resistant A. baumannii Infection in Human 

Development and use of personalized bacteriophage-based therapeutic cocktails to 
patient with a disseminated resistant Acinetobacter baumannii infection

OmniLog

Build 
library

Screen 
pathogen

Identify efficacious 
individual phage and 
combinations 
of phage

Amplify 
and 
purify 
phage 

Selection of therapeutic phages: within 18 hours of receiving the clinical isolate

Phage therapy outcome: clinical recovery within 48 hours of intravenous administration of the phage

Courtesy of Drs. Biswas , Hamilton & Schooley, Department of Genomics & Bioinformatics, BDRD, NMRC, Fort Detrick, MD & UCSD, CA
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Goal 5: International



Notable FY17 AMR Accomplishments
• The MRSN reported the first U.S. human Escherichia coli (E. coli) isolate carrying the colistin

resistance mcr-1 gene on a novel IncF plasmid (May, 2016).

• The Armed Forces Research Institute of Medical Sciences (AFRIMS), Thailand, identified mcr-1 
containing colistin resistant gene in Klebsiella pneumoniae from two patients in a medical 
facility in Thailand (confirmed, August, 2017).  

• AFRIMS isolated 43 blaNDM- and 2 blaVIM-harboring Enterobacteriaceae bacteria from patients 
in the Philippines from 2013-2016.  

• The Naval Medical Research Unit-6 (NAMRU-6) identified the first Acinetobacter baumannii
strain confirmed with New Delhi metallo-beta-lactamase-1 (NDM-1) in Peru (August, 2017).

• Georgetown University piloted a mapping tool which captured highly diverse and potentially 
complementary streams of information to create and make publicly available a map of CRE, as 
well as to help identify and remedy gaps in data and understanding. The AFRICA pilot 
substantially added to existing efforts to map CRE spread and risks, including visibility into at 
least 10 additional nations. 
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Summary
• Expand and standardize AMR surveillance 

program
• Develop and maintain active pipeline for 

small molecule discovery
• Develop programs for vaccines, 

bacteriophage to treat AMR
• Engage in collaborations for rapid 

diagnostics
• Continue Global Health Engagement with 

military/federal/civilian counterparts globally
• Provide feedback and technical assistance 

to researchers and clinicians 
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