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Sharing 
(data) is 
Caring

Comparative data gets attention.

Network comparisons, even if 
raw, can help:

1. Engage leadership and/or 
clinicians

2. Better define your question for 
further investigation.

3. Find opportunities to intervene

4. Set a goal

CID 2021, 73(9):1656–1663, https://doi.org/10.1093/cid/ciab356
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Presenter Notes
Presentation Notes
Benchmarking or external comparisons using data shared among hospitals – even when using raw or unadjusted rates – can be powerful for stewardship implementation for a number of reasons. The main one being it gets attention. Second, it starts a process for investigation and asking questions that ultimately leads to identification of stewardship opportunities. But there are known limitations to comparing hospital level rates -- 

https://doi.org/10.1093/cid/ciab356


But… “My Patients are Different!”
Trying to level the playing field: Risk-adjustment methods
 Use other measured variables to create a modeled or adjusted comparison
 Used for many quality outcomes routinely (E.g. Hospital Mortality)
 Can be complex to produce, but simplified to an Observed/Expected ratio for ease of 

interpretation
 Requires data resource investments for longitudinal reporting, analyses

Especially important for antibiotic use, which is not a zero-goal metric
Additional Potential Benefit of Risk Adjustment = Efficiency 
 Remove case mix variation + Speed efficiency of identifying practice variation =
 = Saved ASP personnel time in investigating/identifying implementation opportunities

Presenter Notes
Presentation Notes
This is the response you get immediately when looking at unadjusted comparisons – My patients are different! The differences seen get attributed to patient case mix – this is a valid argument and especially relevant for antibiotic use. AU is special because the goal for antibiotics is not black and white – some is good, too little or too much is bad – the middle road is harder to define.

We have some statistical tools that can help with leveling the playing field and making these comparisons more even – and our hospital leaders are used to seeing risk-adjusted metrics in Observed to Expected ratios for outcomes like mortality.

More importantly, we might actually save time by employing better risk adjustment – if we can reduce the variation due to case mix, we can more quickly identify practice variation and save our time doing in depth investigations and MUEs.



NHSN SAAR = Standardized Antibiotic 
Administration Ratio
Unit of analysis: pooled AU rates by 
location over 1 year among 449 US 
Hospitals, 2156 Adult and Pediatric 
Locations
Model: Negative binomial regression 
estimating days of therapy with offset of 
1,000 days present
Variables: Facility- or location-level 
variables collected from the NHSN annual 
survey and AU Option

O’Leary CID 2020 Dec 17;71(10):e702-e709.

Variables used in Risk-Adjustment Models

Adult 
and 
Pediatric 
(N=7)

2017 
baseline*

Location type 
Facility type 
Teaching status 
Hospital bed-size 
N ICU beds 
% ICU beds 
Average LOS (annual patient days/annual 
admissions) 

Limitation: Minimal Risk Adjustment

• No encounter-level factors 
• Structured at unit-month level
• Many other case-mix factors at 

play for individual hospitals and 
patients 

*2023 is re-baseline year

Presenter Notes
Presentation Notes
So, CDC has already been working on this, and has risk adjustment methods for data submitted to NHSN through the AU option. They use a metric called the SAAR – the Stdized antibiotic admin ratio. Taking a large dataset from 2017 of over 400 hospitals, they fit risk adjustment models based on 7 different variables collected in NHSN through the annual survey and based on unit location. 

The limitation is that there are a bunch of other case mix variables that aren’t accounted for – and also the data structured at the unit level limits the amount of encounter specific factors that can be summarized from encounter data.



What about an R-SAAR?
R-SAAR = “Robust” SAAR models based on 
encounter-level electronic health record data  
 3 prior investigations of encounter-level AU risk adjustment modeling 

suggest diagnosis data can provide better model accuracy as 
compared with facility- or location-level data

Aim 1: Determine the feasibility of data collection, 
perform model validation and comparisons, and 
calculate robust risk-adjusted SAARs using patient 
encounter-level diagnosis data across a variety of 
hospital systems.

- Can we do it? YES (in study context)

Prior Work:
Yu et al. CID 2018 Nov 
13;67(11):1677-1685

Goodman et al. CID
2021 Dec 6;73(11): 
e4484-e4492.

Moehring et al. JAMA 
Network Open 2021 Mar 
1;4(3):e213460.

Presenter Notes
Presentation Notes
So, several investigators have tried to dig deeper – and actually create risk adjustment models at the encounter level – in all of these studies 2 things became clear: 1. including encounter info in modeling is more accurate than using only unit- or facility-level factors, and 2. diagnosis information is especially influential. This makes clinical sense.

So, with this study, we want to build on that prior work. Our first aim was to prove that it was feasible to build a big dataset on the encounter level, and then fit encounter-level risk adjustment models. And we did it with the support of research funding and collaborations, for 50 hospitals…



Your hospital already did it!
Aim 2: Qualitatively assess end users’ perceptions of the value of 
robust, risk-adjusted AU data comparisons for hospital antimicrobial 
stewardship program assessments

- Is it helpful?

Your role as an R-SAARs participant and Steward: 
Help us understand your ASP team’s response to the data.

Presenter Notes
Presentation Notes
… Including yours!

So, the next step – we need your help with. We don’t know whether using this big dataset or doing more robust risk-adjustment models on the encounter level actually provides more meaningful assessments for stewardship programs or if it would actually impact ASP strategy. 

This is a really important question – we don’t want to go to the trouble of collecting and standardizing big datasets if it ultimately provides little value to stewardship teams.

So, the goal for this part of the study is to assess the response to risk-adjusted data -- from YOUR stewardship team’s perspective.



2-Part Process for Data Feedback + 
Response:
Receive Hospital Data Report #1, Unadjusted 
Comparisons and 2017 SAAR data
 You will have 1 month’s time to:
 Review the report and discuss with your ASP regarding a consensus 

response
 Submit Part 1 Survey through REDCAP

Receive Hospital Data Report #2, Robust Risk 
Adjusted SAARs
 You will have 1 month’s time to:
 Review the report and discuss with your ASP regarding a consensus 

response
 Submit Part 2 Survey through REDCAP

Part 1: 
Known Methods for 
AU Comparisons

Part 2: 
*NEW* Methods for 

AU Comparisons

Presenter Notes
Presentation Notes
The data feedback will be done in 2 parts: Part 1 focuses on known methods we already have for comparing AU. Part 2 will be the new, robust risk adjustment method. For each part, your ASP will get a hospital specific report and about 4 weeks to interpret, discuss, and then submit your response to the data by electronic survey.




R-SAARs 
ASP Point-of-
Contact 
(POC) 
Engagement

IF site agrees to participate, Email to POC:
 Data Report #1 (attachment)
 Link to Educational/Methods documents and webinar 

recording
 Email REDCAP #1 link to POC

Weekly REDCAP reminder email to POC 
with survey #1 link
When survey #1 is completed, Email:
 Data Report #2 (attachment) 
 Email REDCAP link #2 to POC

Weekly reminder email to POC with survey 
#2 link
When survey 2 is completed, Email to POC
 Confirmation/Thank you

Goals:

6-8 weeks total

~4 weeks between reports

Presenter Notes
Presentation Notes
All communications from the study team will go through the hospital point of contact through a series of emails as each step is completed, as listed here. We built in some weekly reminders to keep this on your radar and to complete the timeline. If you get through the process faster than expected – that’s great! But our goal is to have both parts be done over a total of 6-8 weeks.



R-SAARs Resources for your team
1. R-SAARs materials: https://dason.medicine.duke.edu/research-
publications

2. Site PIs:

3. Duke study team contacts:
Rebekah Moehring, MD, MPH
Associate Professor of Medicine
Lead faculty and PI
rebekah.moehring@duke.edu

Duke Center for Antimicrobial 
Stewardship and Infection Prevention
Duke Hospital ASET, Medical Director

Rachel Addison, MT, MPH 
Lead Regulatory and Clinical 
Research Coordinator
rachel.addison@duke.edu

Duke Center for Antimicrobial 
Stewardship and Infection Prevention
Regulatory Coordinator

Epicenter Contacts

Duke-UNC
DASON

Rebekah Moehring and DASON: Libby Dodds
Ashley, Melissa Johnson, Angelina Davis

Utah, 
Intermountain

Emily Spivak and Whitney Buckel

Chicago Carlos Santos and Bill Trick

Hopkins Sara Cosgrove and Eli Klein

Presenter Notes
Presentation Notes
Here are some resources available to you as you review your data.

The next part of this video will include an overview of the methods for Part1. Also, there is a longer, prose methods description on the DASON website you can use as a reference if your team has a methods question come up.

Next, you have collaborators, who are listed in the table here – who you can contact with questions. 

Finally, you have the study team. Primarily me. But also Rachel Addison our study coordinator who is in charge of communications and logistics. For example, if REDCAP is messing up, she can help troubleshoot that.

Please reach out to us by email.

https://dason.medicine.duke.edu/research-publications
mailto:rebekah.moehring@duke.edu
mailto:Rachel.Addison@duke.edu
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PART 1: KNOWN 
METHODS OVERVIEW

Presenter Notes
Presentation Notes
Alright, that’s it for the overview and background. Now, lets delve into some of the methods for Part 1 of your hospital feedback report.

http://dicon.medicine.duke.edu/
http://dason.medicine.duke.edu/


Aim: Use existing methods to evaluate AU as 
compared to study hospitals
1) Unadjusted or “raw” AU rates
2) Existing risk-adjustment models used by National Healthcare 
Safety Network (NHSN) called the Standardized Antimicrobial 
Administration Ratio (SAAR)

Goals: Benchmarking and External Comparisons
What it’s NOT: Time trend analysis, Assessment of specific 
intervention impact.

Presenter Notes
Presentation Notes
The aim of Part 1 is to make some comparisons for your hospital to other study hospitals, using methods we already have at our disposal – unadjusted AU rates and then existing risk-adjustment models developed by CDC for the SAAR.

This analysis is focused on comparisons – thus we are going to use a year of data from 2022 from your site and the other study sites.. I recognize that time trends are important assessments for ASPs, but that’s not the focus for this report. This analysis will give more of a global view of use within the context of the group of study hospitals, rather than focusing on a specific intervention.



Inclusion/Exclusion
50 Study hospitals with complete data
Calendar year = 2022
 For admissions that crossed over the dates, only information for calendar days in 2022 were 

included in estimates.

Inpatient encounters: at least 1 day present in an inpatient location.
 Excludes ED, procedural areas, observation wards

Age groups: Pediatrics [1 up to 18); Adult [18+]
 Excluded Neonates <1 year.

NHSN methods for Agents, Agent Groups (SAAR Groups), Routes 
and days of therapy (DOT) per 1,000 days present

Presenter Notes
Presentation Notes
Here are the inclusion and exclusion criteria – we have a 50 hospital sample with complete data from 2022. For individual encounters that cross over the beginning/end of 2022 we only include AU from the time they had during 2022 – this will change when we start looking at the encounter level, so it’s worth mentioning now.

We included encounters for adults and pediatrics – we excluded babies. 

And emulated NHSN methods for the agent list, the agent groups, route as well as the definition of patients at risk – which included any encounter with at least 1 day present on in inpatient location regardless of their administrative status as inpatient or observation. We used NHSN definitions for days of therapy and days present which make up our AU rates.



Definitions (emulate NHSN methods)
Unit type – defined by local IP using NHSN methods
Facility-wide -- unit-types included in the NHSN definition of 
FACWIDEIN with the following exceptions: 
 Maternal (e.g. Labor and Delivery), Neonatal (e.g. Well Baby Nursery), Behavioral Health

Observed to Expected (O:E) Ratio: The O:E is the ratio of observed 
DOT to the calculated, expected DOT values using 1-year of 2022 
data for that hospital unit.
Expected DOT values were calculated using 2017 model 
parameters provided by the NHSN, answers to the 2022 NHSN 
annual survey, and days present during 2022. 

Presenter Notes
Presentation Notes
Here are some other definitions, and they should be relatively familiar to those of you actively using NHSN data – 

The one difference is that for facility-wide estimates, we did exclude some inpatient units with low risk populations – maternal, neonatal, and beh health. We and other investigators have found that it makes the raw AU rate comparisons more reasonable when the rate denominators aren’t inflated by large, generally well populations.

Finally, we replicated the NHSN method to create an O:E ratio that essentially is the SAAR – which is based on the 2017 model parameters, answers to the annual survey, and the number of days present in 2022. Importantly, in report 1, the only risk-adjusted comparisons included are for units in which the current SAAR models were developed – thus there are no facility-wide O:E ratios and no O:E ratios for more specialized units.



https://www.cdc.gov/nhsn/pdfs/ps-analysis-
resources/aur/au-saar-guide-508.pdf

Output: 2017 SAAR for a Unit
>1.0 AU Higher than Expected
<1.0 AU Lower than Expected

Example: MICU; Military Hospital; 16 hospital ICU 
beds; average hospital LOS = 3.2

-2.3357 + 1.0084*1 + -0.6278*1 + 0.1734*1 = -1.8
Exp (-1.8) = 0.168352
Multiply by days present in 2022:  0.168352*934 = 157.24

Observed DOT in 2022 = 187
O:E = 187/157 = 1.19

Presenter Notes
Presentation Notes
This is a worked example of how the SAAR “expected” or “Predicted” value is calculated. If you’re interested, there is a very complete explanation for how to do this that CDC has put together on their website linked here.

I won’t go through the details, but in general, we interpret the ratios using a cut off of 1 to represents higher or lower use than expected.

In this worked example, the MICU in this military hospital had higher than expected use of SAAR 1.19 based on the 2017 models… however, you might be saying to yourself -- it’s been a while since it was 2017…

https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/aur/au-saar-guide-508.pdf


Percentile 
Scores of 
O:E Ratios 
or SAARs
Provides a more updated 
Benchmark for 2022

https://www.cdc.gov/nhsn/
datastat/aur-reports.html

MICU SAAR for 
BSHO: 1.19

2022 Pooled MICU 
Mean: 1.023

2022 MICU 
Percentile: 75th

Presenter Notes
Presentation Notes
And this is where percentiles of the O:E ratios can help give us a more updated benchmark. These screenshots also come from NHSN where they outline the distribution of 2022 SAARs – which shows that as a whole the 2000 US hospitals participating in NHSN had lower All Antibacterial and GP SAARs in 2022 as compared with 2017 – all lower than 1. Wow! Cool, progress. But – that’s not true for all the antibiotic groups.

If we hone in on the 1.19 that our MICU in the last example had – it’s still above the pooled SAAR mean for 2022 MICUS AND when you look at the distribution of SAARs among all MICUs in the 2022 data – our example MICU was around 75%ile  -- ok so maybe there were some stewardship opportunities there.

https://www.cdc.gov/nhsn/datastat/aur-reports.html
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RESULTS: PART 1

Presenter Notes
Presentation Notes
OK – so that’s the methods overview. Next, I want to take you though the results output with an example hospital so you can see how the data output will look.

http://dicon.medicine.duke.edu/
http://dason.medicine.duke.edu/


Section 1: Table 1 Descriptive
Compare your 
hospital’s 
characteristics to 
Study Hospitals
Emulates publicly 
available data 
from NHSN and 
includes SAAR 
variables
Is my hospital 
unique?

Study Hospitals
N=50

Your Hospital

Facility Type Acute Care 43 (84%)
Critical Access 7 (14%)
Children’s 1 (2%)

Acute Care

Teaching status None 25 (49%)
Major Teaching 14 (27%)
Graduate 6 (11%)
Undergraduate 6 (11%)

Major Teaching

Bed Size 181 (37-369) 450
Number of ICU Beds 20 (4-66) 138
% ICU Beds 11.6% (6-18.9%) 30.67
Calculated Avg LOS 4.1 (2.4-4.8) 4.66
Unit Summary (SAAR eligible units)

Presenter Notes
Presentation Notes
First section – descriptive information that may help you determine if there are unique characteristics about your hospital that you might need to keep in mind when looking through the rate comparisons. 

This table includes info similar to what NHSN provides us in public data – all the variables used in SAAR models. The first column is a summary from all 50 study hospitals, the second column is from your hospital.

In this example – we see we have an acute care, major teaching hospital that’s a bit bigger than the other study sites – and also this hospital has a lot of ICU beds – 30%! At the bottom, of the table on your report you’ll also see the summary of SAAR eligible units in the study cohort as well as your hospital.



Section 2: 
Unadjusted, 
Facility-wide 
Rates

Histograms, by 
Adult Agent 
Group
Is my hospital’s 
AU rate an 
outlier?

Presenter Notes
Presentation Notes
The next section outlines comparisons of your hospital among the other study hospitals with unadjusted or raw facility-wide rates. These histograms are repeated for each adult Agent group.

The plots are set up as the rate on the x axis and number of hospitals on the Y axis. The shape of the hospital distribution is represented by the histogram bars and the green line which is called a density overlay. This gives you an idea of the shape of the distribution among all sites. You can see for all antibacterials on the top – there is just one low outlier and the rest of the hospitals make a pretty normal appearing mound. In contrast, look at the BSHO agent group – this distributionsis showing a lot more variation by hospital – it’s all spread out and actually looks like its clumping into 2 groups of sites.

Your hospital is represented by the yellow line, and the exact percentile for your hospital, unadjusted rate, and range of rates is provided at the bottom. So for both these groups, our example hospital is falling toward the middle – 59%ile in all antibacterials and 47%ile for BSHO. 



Table 2: Top 10 Agents’ Rates
Compare 
your 
Hospital’s 
Facility-
Wide Agent 
Use to 
Study 
Hospitals

Presenter Notes
Presentation Notes
Next, we have a top ten agent list by rate. Here you can compare your hospital’s most used agent rates to the median for study hospitals, along with the percentile score. 

Our example hospital is doing ok – their top agent, ceftriaxone is at 36%ile among study sites. Amp-sulbactam is in the highest percentile, but their pip tazo use is 38th percentile – this is a pretty favorable pattern in my view. One area they might want to investigate further tho – meropenem where they have about 3x the rate as the median and are at 90th percentile.



Section 3:  Unit-Level AU, O:E (SAAR)
By Unit and Agent 
Group
Observed and 
Expected AU Rate
O:E Ratio (2017 SAAR 
on 2022 data)
Percentile: O:Es 
among all units of that 
type in the study
 Not calculated if <10 units of 

that type in the study

Only units eligible for 
SAARs
Is my UNIT’s SAAR an 
outlier?

Presenter Notes
Presentation Notes
Ok next we get into unit level data, also presented by agent group.

These plots give a lot of information. First, note that the units included are only those eligible for SAARs. They are sorted by unit-type listed on the right side. The data points are the AU rates – dark blue is the observed rate in 2022, light blue is the SAAR model calculated expected rate. You can see that light blue dot is pretty stable for the units of the same type, which is consistent with how the SAAR models were built largely based on location information. 

On the right side, you have the O:E ratio, which in this plot is the SAAR estimate, and the percentile of the O:E ratios among units of that type in the study. The number of study hospital units is listed in parenthesis for each unit type. We didn’t report percentiles when the numbers of units got too low. That’s why you see that blank spot for the Surgical CCU in this plot. For these side bars, we’ve added some heatmap colors to help direct your eye to darker areas where estimates are higher and lighter when estimates are lower.

So, this example hospital – again doing pretty well for all –antibacterials. 



Anti-fungal Agents Group
7 South: 

O:E Ratio: 1.81
as compared with 
2017 SAAR model 
expected value

O:E percentile: 92%
Among 85 other 
Med/Surg Wards in 
Study Hospitals, 
2022

Presenter Notes
Presentation Notes
Lets take a look at antifungals tho – and here you see some darker colors emerging in the heat map. 

Looking specifically at unit named 7south – we see that dark blue dot on the right and an O:E of 1.81 and the percentile among units in 2022 was 92%. ThisI would consider to be a signal for an opportunity or at minimum, area to investigate further.



Appendix: Data Points in the Reports
For those of you who need Excel sheets

Presenter Notes
Presentation Notes
Last part of the part 1 report is just an excel print out of the values you see in the graphs. Hopefully, you won’t need it, but I know some of us like to be able to sort and manipulate our data – so you can have at it if you want – go for it if it’s part of your process!



Next Steps: 
Survey 
Questions

POC: Take a look through the Survey 
Questions
Review Part 1 Data with your ASP Team
As you review:
 Identify Top 3 Focus Areas for 3 Possible ASP Responses
 Combo of Location + Agent Group (Adult and Pediatrics 

separated)

POC: Provide REDCAP Survey Response

If your ASP can’t come up 
with 3 Target Areas for 
each response, it’s ok.

Select N/A.

This requires 
PRIORITIZATION.

Possible ASP Responses

Known problem area/Action Needed

Possible opportunity/Investigate Further

Doing well/ Provide positive feedback + 
Highlight performance

Presenter Notes
Presentation Notes
Ok – so the next steps after taking a look at the report is to develop your team’s response. I’d suggest you take a dry run through the Survey Questions before you bring your team together. This might change the way you lead your team discussion. 

The main question I wanted to focus your attention on – is actually a repeated question to identify your top 3 target areas for a potential response. 

The potential responses are listed here, and simplified. First is the alarm flag – this is an area where you know you should go ahead and plan an intervention (or might have already started work, since this was 2022 data). The second is our monocle emoji – representing an area that might hold some opportunity for stewardship, but you’d need more information before designing or planning an initiative. Finally, you might look at this report and find some areas to cheer for – where you’d want to give positive feedback.

We limited it to 3 Target areas on purpose -- because we wanted you and your team make some prioritization decisions. You can’t do it all. Look to the highest yield areas and limit yourselves.

Finally – if you look at data and only have 1 problem area and lots of celebrations areas, it’s ok – you can also leave your areas as n/a. I’d rather you do this and be honest about if you’d respond to the data -- than fill in a target area that you don’t think is meaningful to you.

Ok – I think you have all you need to go forward. I can’t wait to see what you think of the part 1 data. 



R-SAARs Resources for your team
1. R-SAARs materials: https://dason.medicine.duke.edu/research-
publications

2. Site PIs:

3. Duke study team contacts:
Rebekah Moehring, MD, MPH
Associate Professor of Medicine
Lead faculty and PI
rebekah.moehring@duke.edu

Duke Center for Antimicrobial 
Stewardship and Infection Prevention
Duke Hospital ASET, Medical Director

Rachel Addison, MT, MPH 
Lead Regulatory and Clinical 
Research Coordinator
rachel.addison@duke.edu

Duke Center for Antimicrobial 
Stewardship and Infection Prevention
Regulatory Coordinator

Epicenter Contacts

Duke-UNC
DASON

Rebekah Moehring and DASON: Libby Dodds
Ashley, Melissa Johnson, Angelina Davis

Utah, 
Intermountain

Emily Spivak and Whitney Buckel

Chicago Carlos Santos and Bill Trick

Hopkins Sara Cosgrove and Eli Klein

Presenter Notes
Presentation Notes
Remember the study resources available to you. Again – thanks so much for your time and interest in this question. Your team’s insights really matter to me and can have wide reaching impact. I appreciate your putting yours down for us!

See you for part two – using the new R-SAARs methods in a few weeks!

https://dason.medicine.duke.edu/research-publications
mailto:rebekah.moehring@duke.edu
mailto:Rachel.Addison@duke.edu
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