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Abstract Methods Results
Background: Antimicrobial Stewardship Programs (ASPs) use AU benchmarking data to help =  Aim: Compare four statistical methods to = Fifty-five adult medical and surgical units and 628,358 days present were included in the 1-year sample.
identify areas in need of investigation. The high frequency and wide variation in AU make _ o _ o
stafistical tests frequently significant. q”fll_”t'fy occurrence of statistically signiticant = Each method identified both positive and negative outliers. SAAR and GEE methods identified the largest
Methods: We compared four statistical methods of analyzing AU data to quantify how often outiiers. : : : - e
statistically significant outliers occur. We analyzed days of therapy (DOT) per 1000 days _ number of OUt“erS’ percentlles dentified the least (Table)'
present (dp) from 2017 in medical and surgical adult wards and three NHSN AU antibiotic = AU data in days of therapy (DOT) per 1,000 .

The four methods identified different individual units as outliers (Figures).

groups: anti-MRSA agents (anti-MRSA), broad agents for community-onset infections (CO), and - -
broad agents for hospital-onset multidrug resistant organisms (HO/MDRO). Outliers were days present from 2017 in adult medical and

defined as follows: 1. Units 290th or <10th percentiles, 2. Units with Standardized Antimicrobial Surgica| wards for three NHSN antibioftic Table: Number (%) of Outliers Per Method

Administration Ratios (SAARs) outside 95% confidence intervals (Cl), 3. Units with observed _ : : : . :
rates outside 95% CI predicted by a generalized estimating equation (GEE) negative binomial groups. Anti-M RSA; broad Communlty-Onset AU N D_OT/]'OOO dp 1. Percentile 2. SAAR 3. GEE model 4. Mixed model
regression model 4. Units with observed rate outside 95% CI predicted by mixed effects agents (CO)’ and broad HospitaI-Onset agents median (IQR

negative binomial regression model with hospital as a random effect. Adjustment in method 2 Anti-MRSA 84 (73-103) 10 (18%) 42 (76%) 30 (55%) 14 (26%)
Included hospital teaching status and location type. Methods 3 and 4 included adjustment for (H O/M DRO)-
teaching status, location type, average age, average hospital length of stay, surgical volume, _ _ 132 (106-184) 10 (18%) 50 (91%) 29 (40%) 14 (26%)
percent sepsis admissions, and average DRG weight. . Compared number (%) of outliers and unit CO/MDRO 139 (118151 19 (990 28 (0% 31 (560 14 (26%
Results: Fifty-five units and 628,358 dp were included in the 1-year sample. Each method patterns for each method and agent group. _ ( ] ) ( 0) ( 0) ( 0) ( 0)
identified both positive and negative outliers. SAAR and GEE methods identified the largest _ _ ]
number of outliers; percentiles identified the least (Table). The four methods identified different Method Outlier definition Adiustment Ant-MRSA Community Onset Hospital-Onset/MDRO
iIndividual units as outliers (Figure). szzlriables i 350
Conclusion: Overly sensitive statistical methods may produce more signals than are clinically
meaningful. Investments of ASP resources to investigate such signals may vary widely 1. Percentile High 290%; Low none . 5 :
depending on statistical method used. Additional research is required to develop AU analysis <10% 2
methods with high positive predictive value. B | 3
2. Standardized Outside 95% Loator e :,
Antimicrobial confidence intervals o |H||| - ”HHHHH | - HH|
AdminiStration Ratio . D PO TR I B ORI 0 222 45 20 5 20 2T R 230 AR A AR R B R e TR asen st asantes > o O 12345678 910111213141516171815202122232425262728293031323334353637383940412243444546474849505152533455 ’ 1234567 8 910111213141516171819202122232425262728293031323334353637383940414243444546474849505152535455
Background (SAAR): = - -
" ASPsuse benChmarking Of AU 10 help identify areas in 3. Generalized Outside 95% Igigzi:r?ti)aéus L =high outlier; Green=low outlier; White=within bounoII: : S
need of investigation and optimization. Ideal rates of AU Estimating Equation confidence intervals Average Age J ’ ’
\"
are unknown. (GEE) Model Surgicgal Volume I _
% sepsis admissions
= The high frequency and wide variation in AU make Average DRG weight conc USIOn_Sf o | o
statistical tests frequently significant, obscuring which 4. Mixed Effects Outside 95% [eaching satus = Overly sensitive statistical methods may produce more signals than are clinically
observed differences are important to further investigate. Model using hospital confidence intervals 2&2?232?%% meaningful. Investments of ASP resources to investigate such signals may vary widely
. . . as random etfect St Vel depending on statistical method used.
= For example, >80% of included units were significantly % sepsis admissions
_ A ORG weiaht . . . . . . .
above or below 1 using NHSN methods and groups.* verage DRG weig . Addlyo_nal research iIs required to develop AU analysis methods with high positive
predictive value.
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