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BACKGROUND

RESULTS
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• Measurement of antimicrobial use (AU) is a core element of
antimicrobial stewardship.
• Recommended AU metrics measure aggregate hospital or unit-level
antimicrobial consumption providing a high-level overview of AU.
• National Healthcare Safety Network’s (NHSN) AU Module facilitates
automated data collection of days of therapy, and Standardized
Antimicrobial Administration Ratio (SAAR) facilitates benchmarking.
• Existing AU metrics do not provide the context or granularity to
understand indication or potentially assess appropriateness.
• AU connected to an indication and timing within a treatment course
would provide antimicrobial stewardship programs an automated,
efficient method to identify potential targets for intervention or
track the impact of interventions.

METHODS
• We developed visual analytic tools that connect AU to
corresponding patient-level indication and timing within a
treatment course.
• AU was abstracted from the Veterans Affairs Corporate Data
Warehouse in accordance with the NHSN’s AU Module.
• The tools incorporated AU for inpatients on medical-surgical floors.
• AU was categorized according to the four NHSN SAAR classes:





SAAR Class
CA
HO/MDR
SSIP
MRSA

Choice
(%)
41.0 (33.3, 49.5)
43.1 (13.5, 47.7)
0.6 (0.2, 10.3)
32.3 (6.2, 45.4)

Change
(%)
33.7 (20.1, 49.0)
30.6 (6.2, 42.7)
1.7 (0.3, 21.7)
20.5 (6.2, 33.7)

Completion
Choice to
(%)
Change (%∆)
27.9 (16.4, 47.7) -3.7 (-16.9, 7.2)
22.4 (8.6, 39.3) -10.6 (-15.9, -7.2)
3.5 (1.2, 27.6)
1.0 (-0.4, 11.4)
13.2 (6.9, 27.9) -11.1 (-15.3, 0.1)

Choice to
Completion (%∆)
-13.5 (-27.1, 5.9)
-17.0 (-26.5, -4.9)
2.9 (0.2, 17.3)
-18.6 (-25.7, 0.8)

Choice, Change, Completion data expressed as median (range) percentage of pneumonia cases treated with specified SAAR class.
Choice to Change and Choice to Completion expressed as median (range) of the 8 sites percentage change from Choice .
Negative and positive numbers represent decreases and increases respectively.

CA
HO/MDR
SSIP
MRSA

Choice
(%)
11.5 (6.4-24.5)
38.6 (19.6-53.7)
13.7 (5.3-32.1)
57.2 (38.4-73.1)

Change
(%)
12.5 (7.8-28.0)
31.2 (19.6-39.5)
20.1 (9.7-27.2)
47.5 (30.4-56.0)

Completion
(%)
15.6 (10.5-31.3)
26.4 (11.6-32.3)
17.9 (6.3-34.1)
34.2 (26.3-48.0)

Choice to
Choice to
Change (%∆)
Completion (%∆)
1.7 (-2.4, 6.0)
6.1 (-4.0, 8.7)
-8.1 (-16.4, 0.6) -13.1 (-22.0, 0.1)
3.2 (-5.6, 14.1)
1.4 (-13.7, 21.0)
-9.9 (-26.0, -4.0) -22.0 (-43.2, -11.3)

Choice, Change, Completion data expressed as median (range) percentage of SSTI cases treated with specified SAAR class.
Choice to Change and Choice to Completion expressed as median (range) of the 8 sites percentage change from Choice.
Negative and positive numbers represent decreases and increases respectively.

• For all sites, MRSA and HO/MDR antibiotics decreased from Choice
to Change and Completion. This pattern of changes suggests deescalation is occurring but to varying degrees at each site.

Community acquired infections (CA)
Hospital onset / multi-drug resistant infections (HO/MDR)
Surgical site infection prophylaxis (SSIP)
Methicillin-resistant Staphylococcus aureus infections (MRSA)

• The tools were developed for pneumonia, urinary tract infections,
and skin and soft tissue infections. Indication was based on
admission, transfer, and discharge ICD-10-CM diagnosis codes.
• Timing within a treatment course was categorized as Choice
(antimicrobial days 0-2), Change (days 3-4), or Completion (days 5-6
or antimicrobials upon discharge).
• The tools are currently being piloted at 8 Veterans Affairs Medical
Centers. Antimicrobial stewardship team members from each of the
participating sites meet monthly via conference call as a part of the
Antimicrobial Use Learning Collaborative. Participants discuss
usability of the tool, observations, and clinical applications.
• We share the 2016 AU data via the visual analytic tools across the
VA specifically highlighting 8 sites that are members of
Antimicrobial Use Learning Collaborative.
• Data are presented in bar graphs as the percentage of a site’s cases
treated with the specified SAAR class of antibiotics for the given
time frame (Choice, Change, or Completion).

SAAR Class

• The pattern of change in CA antibiotics was variable across sites. Use
decreased for all but 1 site for both pneumonia (H) and UTI (G) but
to a lesser degree than MRSA and HO/MDR antibiotics. Use
increased for SSTI at all but 2 sites (A & H). This pattern and degree
of change suggests CA are used as both empiric and definitive
therapy.
• SSIP antibiotics were used for Choice, Change, or Completion in <
10% of cases in all but 3 sites limiting insights from pattern of use.
This class was primarily used for SSTI at all but one site (F).

CONCLUSIONS
SAAR Class
CA
HO/MDR
SSIP
MRSA

Choice
(%)

Change
(%)

56.5 (48.2-64.2)
30.5 (19.8-49.4)
2.4 (0.7-6.6)
21.6 (9.0-31.6)

42.6 (36.7-57.2)
20.9 (14.8-33.8)
5.3 (1.5-18.3)
17.1 (5.5-22.8)

Completion
(%)

Choice to
Change (%∆)

Choice to
Completion (%∆)

37.4 (27.8-54.7) -7.9 (-23.7, 0.0) -14.0 (-31.2, 0.4)
16.4 (6.9-28.4) -11.3 (-17.0, -2.7) -17.2 (-28.6, -8.4)
8.3 (3.9-8.9)
1.6 (-3.7, 11.8)
2.9 (-3.7, 15.6)
16.4 (5.6-31.0)
-4.2 (-8.8, 0.9)
-4.3 (-11.7, 9.7)

Choice, Change, Completion data expressed as median (range) percentage of UTI cases treated with specified SAAR class.
Choice to Change and Choice to Completion expressed as median (range) of the 8 sites percentage change from Choice.
Negative and positive numbers represent decreases and increases respectively.

• The visual analytic tools provided an automated method to analyze
infection-specific AU at key decision points. The tool is intended to
provide antimicrobial stewardship programs an efficient and
reproducible method to identify and track interventions.
• The tool illustrates each site’s unique pattern and degree of change
across Choice, Change, and Completion.

