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Background
The Multidrug-resistant organism Repository and Surveillance Network (MRSN)
was launched in July 2009 to centralize and standardize the collection,
characterization, and reporting of multidrug-resistant organisms (MDRO) across
the military health system (MHS).

Methods
Under an infection control quality improvement mandate, US Army hospitals including those in Iraq and Afghanistan - submit Gram-negative MDRO and
methicillin-resistant S. aureus isolated from clinical infections and active
surveillance programs.

Methods cont’d:
The MRSN collaborates with the Navy and Marine Corps Public Health Center, the
Army Public Health Command, the Tri-Services Infection Prevention and Control
Panel, the Army Veterinary Corps, the U.S. Centers for Disease Control and
Prevention, and the U.K. Health Protection Agency.

Navy and Air Force hospitals are invited and encouraged, but not required, to
participate.

August 2011: Carriage of canine MDRO was found to increase as military
working dogs were transported along supply and training centers.

Results
To date, 13 hospitals (including 5 in war zones and 1 deployed to post earthquake
Haiti) submit an average of 550 isolates per month.
Assistance with outbreak investigation was requested 10 times.
Monthly reports hev been distributed since January 2011. (Example bottom left)

The associated clinical-demographic information and limited personally identifiable
information is also submitted.

Results cont’d

January 2011: The MRSN received first place in the 2010 Army Surgeon General’s
Award for Helathcare Innovation.

August 2011: OGM and sequencing revealed clinically relevant resistance
determinants in multidrug-resistant P. facliparum, and rapid genome
fluctuations in consecutive A. baumannii isolates from the same patient.
Below are 2 optical map figures showing variations in strains and a
circularized, high coverage genome indicative of a plasmid in an
isolate or vancomycin resistant enterococcus.

February 2011: BlaNDM-1 was detected in Providencia stuartii from Afghanistan.
The plasmid containing the gene was also sequenced (Fig 1).

The DoD Military Working Dog Veterinary Service and the DoD Food Analysis and
Diagnostic Laboratory also submit isolates.
At the repository in Maryland, isolates undergo the following:
1) Confirmation of organism identification and drug
susceptibility in triplicate (bioMérieux, Siemens,
Beckton Dickinson)
2) Validated broth microdilution panels (Trek Diagnostics)
3) Pulsed-field gel electrophoresis (PFGE) to determine strain relatedness
4) Optical genome mapping (OGM) to distinguish features not detectable by
PFGE and to determine genomic markers of virulence, drug resistance, or
organism evolution
5) Real-time polymerase chain reaction for genes
that confer extreme drug resistance (New Delhi
Metallo-beta-lactamase) or antiseptic resistance (qacA/B)
6) DNA sequencing
7) Archival cryopreservation with linkage to a relational database

In the two figures below, one can see that compared to the reference
genome, all strains mapped generally align (in blue) to the reference
genome (red). However, the white area indicates no alignment in any
genome to another, indicating a high degree of variation.

June 2011: qacA genes were detected in 8 methicillin-resistant Staphylococcus
aureus isolates.

Regular (e.g. monthly antibiograms) and event-driven (outbreak) reports are
distributed individually and enterprise wide. (See example below)

Discussion
The mission of the MRSN is to conduct Army-wide epidemiologic
surveillance of MDRO to inform clinical practice, healthcare policy, and
enhance infection control.

July 2011: a large potential reservoir of qacA/B- containing coagulase negative
Staphylococcus was detected.
July 2011:a cluster of colistin resistant Gram-negatives was also detected and
characterized with optical mapping and genome sequencing.

Example of a monthly report

The MRSN provided valuable infection control support, especially to
unstable areas such as Afghanistan, Iraq, and post earthquake Haiti. It
determined sources of outbreaks, facilitated interruption of nosocomial
transmissions, and nfluenced antibiotic stewardship and surveillance
policy. It was the first to detect BlaNDM-1 in Afghanistan and qacA/B in the
U.S., and a BlaNDM-1 carrying plasmid in a new species.
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