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Presentation Notes
Thank you so much for the opportunity to speak with you today. I am excited to be presenting our research project on the impact of antibiotic steward rounds in the intensive care unit

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


Background
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Study Setting Intervention Outcomes
Morris 20191 4 academic 

ICUs in Toronto
Antibiotic stewardship (ASP) rounds 
with physicians and pharmacists 3 
to 5 times per week supplemented 
with unit-based performance reports

Antibacterial use (AU) decreased from 120.90 to 110.50 
defined daily dose/100 patient days (intervention effect 
–12.12 defined daily dose/100 patient-days; 95% CI, –
16.75 to –7.49; p < 0.001)

Elligsen 20122 3 ICUs in 
tertiary care 
center

Audit and feedback on 3rd or 10th

day of broad-spectrum antibiotics
Mean monthly broad-spectrum AU decreased from 644 
days of therapy (DOT)/1000 patient days to 503 
DOT/100 patient days (P< 0.0001)

Rimawi 20133 1 ICU in 
tertiary care 
center

ASP rounds with ICU intensivist, 
pharmacist, and fellow Monday to 
Friday

Significant decrease in DOT pre-intervention vs. post-
intervention for Vancomycin (p= 0.004), extended-
spectrum penicillin (p= 0.008), carbapenem (p= 
0.0013), metronidazole (p= 0.0004), and penicillin (p= 
0.0322)

1. Morris, A. M., et al (2019). Critical care medicine
2. Elligsen, M. et al (2012). Infection Control & Hospital Epidemiology
3. Rimawi, R. H. et al (2013). Critical care medicine

Presenter
Presentation Notes
ICUs are high utilizers of antibiotics and clinical complexity is high, making it a high-yield target area for antibiotic stewardship programs to help optimize antibiotic use. 

So a lot of us practice antibiotic stewardship in the ICUs, but not nearly as many study this intervention formally. However, I do want to start out by talking a bit about the existing literature by highlighting 3 studies. When Morris et al implemented antibiotic stewardship rounds in 4 of their academic ICUs 3 to 5 times a week they found .decreased antibiotic use, antifungal use and not too surprisingly decreased cost of monthly antibiotics and antifungals. Similarly Elligsen et al instated audit and feedback in 3 of their ICUs and found that this intervention decreased their antibiotic use and decreased C difficile cases in the ICU. Lastly Rinami et al showed that with almost daily rounds with the critical care team that they were able to decrease days of therapy of specific antibiotics, with their intervention. These included vancomycin, extended-spectrum penicillin and carbapenems. Their intervention group also had a fewer ventilator days, lower length of stays, and a lower mortality rate. 

SO, KNOWING THAT SOME CENTERS HAVE HAD SUCCESS WITH AN ICU STRATEGY WE WILL MOVE NEXT TO DISCUSS WHAT WAS GOING ON AT MY HOSPITAL, DUKE UNIVERSITY HOSPITAL
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Purpose

Impact of weekly 
ASP rounds on 
antibiotic days of 
therapy and length 
of stay

Unit-level
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IND-Adult-1 TAR-Adult-1 TAR-Adult-2 TAR-Adult-3 TAR-Adult-4 TAR-Adult-5 TAR-Adult-6 TAR-Adult-7

SA
AR

DUH Facility-wide SAARs 2016

All abx HO/MDRO HO/MDRO CO CO Anti-MRSA Anti-MRSA Surgical 
prophy

All units ICU Wards ICU Wards ICU Wards All units

Presenter
Presentation Notes
DUKE UNIVERSITY HOSPITAL, IS A 957-BED ACADEMIC TEACHING INSTITUTION WITH AN ACTIVE STEWARDSHIP PROGRAM WHICH INCLUDES BOTH PRE-AUTHORIZATION AND POST PRESCRIPTION REVIEW ACTIVITIES.

BACK IN 2016, WE FIRST SUBMITTED OUR DATA TO CDC AND WERE VERY EXCITED TO TAKE A LOOK AT OUR SAARS. HOWEVER, we IMMEDIATELY noticed that the ICUs HAD HIGHER SAARS than the WARDS – PARTICULARLY IN THE HOSPITAL ONSET AGENTS AND ANTI-MRSA AGENTS. HAVING COMPARATIVE NATIONAL DATA FOR THE FIRST TIME, WE WANTED TO USE THIS OPPORTUNITY TO ENGAGE WITH OUR ICUS. SPECIFICALLY, we wanted a way to get quantitative and qualitative data for these units to see what exactly was fueling the antibiotic use. 

The purpose of this project was to evaluate the impact of weekly antibiotic stewardship rounds on antibiotic days of therapy, looking at unit-level outcomeS.
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Intervention

ID MD and ID 
pharmacist 

reviews eligible 
ICU patients

ID ASP team 
rounds with ICU 
team on selected 

patients

1 week later, 
eligible patients 

reviewed to see if 
recommendations 

were followed

Weekly ASP Rounds
+
Usual post-prescription 
reviews 

Presenter
Presentation Notes
ICU CENSUS LISTS WERE FIRST reviewed BY THE ASP TEAM TO APPLY ELIGIBILITY CRITERIA FOR INCLUSION IN ROUNDS. THEN, THOSE THAT WERE IDENTIFIED FOR ROUNDS WERE REVIEWED IN DEPTH BY THE ASP TEAM AND BROUGHT FOR DISCUSSION ON ROUNDS. 

ASP AND ICU TEAMS MET UP AT PREDESIGNATED TIMES FOR EACH TARGETED UNIT, typically just after ICU morning rounds. ROUNDS INCLUDED physicians and pharmacists FROM BOTH ASP AND ICU to discuss antibiotic optimization.
Patients could be reviewed multiple times FROM WEEK TO WEEK IF THEY WERE STILL IN THE UNIT.

This ACTIVITY was in addition to our usual post-prescription review activities that is led by pharmacists with physician back up
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Methods
• Two-arm, cluster-

randomized, crossover 
quality improvement study

• 8-month period to compare 
the impact of weekly ICU 
rounds with the ASP team 
versus usual care

• “Half-unit”= high or low side

 

Intervention:
ASP rounds

Low Side
Beds 1-8

Control:
Usual Care

High Side
Beds 9-16

Presenter
Presentation Notes
I want to take a minute to walk you through our design as it is a bit compLEX. We included 5 ICUs in the study. We split them into 2 sides because each side has a DISTINCT team that rounds on it. For example -- here the unit has 16 beds total. Beds 1 to 8 are referred to as the low side as they have the low numbers and have a team that rounds on these patients. A 2nd team rounds aon the high side of the unit which refers to beds 9 to 16. We referred to the high and low sides of the ICU as “half units” AND THIS WAS THE UNIT OF RANDOMIZATION USED FOR THE STUDY.

Each half unit was randomized to intervention or usual care for the first four months
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Methods
• Two-arm, cluster-

randomized, crossover 
quality improvement study

• 8-month period to compare 
the impact of weekly ICU 
rounds with the ASP team 
versus usual care

• “Half-unit”= high or low side
• “Order” = whether the half 

unit went through 
intervention in the first time 
period

 

Control: 
usual care

Low Side
Beds 1-8

Intervention: 
ASP rounds

High Side
Beds 9-16

Presenter
Presentation Notes

At four months we CROSSED OVER, AND switched the half units in each ICU to receive either the intervention if the half unit received the control first or the control if the half unit received the intervention first.

THE “ORDER” OF THE INTERVENTION IS AN INDICATOR OF WHETHER THE HALF UNIT WENT THROUGH INTERVENTION FIRST – I’LL REFER  TO THIS “ORDER” VARIABLE IN DISCUSSION OF THE ANALYSIS IN JUST A MINUTE
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Methods

• Inclusion and 
Exclusion Criteria 
for ASP rounds

• Patients could be 
reviewed multiple 
times

7

Duke University Hospital 5 ICUs: patients at least 
18 years of age

Intervention Patients

Excluded Patients: not 
on antibiotics, followed 

by ID team, post-
transplant, ECMO, VAD

Control Patients

Analysis

Presenter
Presentation Notes
AS I MENTIONED, THE ASP USED SOME EXCLUSION CRITERIA TO DETERMINE WHICH PATIENTS TO DISCUSS ON ROUNDS WITH THE ICU TEAM.

WE ONLY INCLUDED ADULT ICUS IN THIS STUDY, BUT INCLUDED ALL 5 IN DUKE UNIV HOSPITAL, WHICH SERVE SPECIFIC PATIENT POPULATIONS AND HAVE DISTINCT ROUNDING SERVICES.

We EXCLUDED Patients not on antibiotics, OBVIOUSLY. ALSO, WE EXCLUDED those followed by infectious diseases TO AVOID DUPLICATION OF EFFORTS. WE ALSO EXCLUDED PATIENTS WHO WERE post-transplant, on ECMO, or with a ventricular assist device. We felt that these patients were distinctly different from the other patients in the ICU. They were also exceeding more complex and not amenable to quick CHART REVIEW OR discussions on ASP rounds.

I just want to clarify here that although these patients were excluded from the antibiotic stewardship rounds we did include them in our final analysis as our intent waS to look for unit-level effects OF THE INTERVENTION.
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Methods

• Model: 
multivariable 
negative binomial 
regression

• Antibiotic use over 
before, during and 
after the study

8

Primary 
Exposure

• ASP rounds

Adjusted For

• Order
• Half unit

Primary 
Outcome

• AU (days)/ 
1000 days 
present during 
ICU stay and 
following 
transfer

Presenter
Presentation Notes

THE PRIMARY exposure FOR THE ANALYSIS WAS Intervention time period (usual care vs. ICU rounds)
Order VARIABLE, AGAIN IS WHETHER THE HALF UNIT UNDERWENT THE intervention first
Primary outcome: antibiotic use in days of therapy per 1000 days present during ICU stay and following transfer 

WE ASSESSED THE Impact of the intervention on the primary outcome using multivariable negative binomial regression rate ratios adjusted for the order of the intervention and the HALF unit. We looked to see if there was a significant interaction between the intervention time period and the order of the intervention using a test of homogeneity – THIS IS TO TELL IF THERE WAS A LINGERING EFFECT IF THE ORDER OF THE INTERVENTION WAS FIRST
Antibiotic use was also assessed over time before and after the study period to assess global- and unit-level trends
Process data included: # patients reviewed AFTER EXCLUSION CRITERIA WERE APPLIED, # with recommendations offered, # accepted recs
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Results

ICU type
Unique 
Patients

N
RR (95% CI)

Excluded 
from weekly 
rounds (no 
antibiotics)

N (%)

Excluded 
from weekly 

rounds 
(other)
N(%)

Surgical 992 0.87 (0.81-
0.94) 254 (37.9) 202 (30.0)

Cardiac 1037 0.91 (0.86-
0.97) 553 (53.3) 138 (13.3)

Medical 686 0.94 (0.92-
0.96) 192 (28.0) 165 (24.1)

Neurologic 1047 1.05 (0.93-
1.18) 553 (52.8) 89 (8.5)

Cardiothoracic 921 1.11 (1.04-
1.19) 243 (26.4) 566 (61.5)

Total 4683 0.97 (0.91-
1.04) 1795 (38.3) 1160 (24.8)

4,683 ICU-exposed 
patients

Presenter
Presentation Notes
NOW FOR RESULTS -- The analysis included >4500 ICU-exposed patients. Across all units we saw that there was a trend towards antibiotic use decrease, but this was not significant. Overall 68% (3184 patients) did not meet inclusion criteria for rounds reviews DUE TO NOT BEING ON ANTIBIOTICS OR THE OTHER CRITERIA FOR COMPLEX PATIENTS.
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Results

4,683 ICU-exposed 
patients

ICU type
Unique 
Patients

N
RR (95% CI)

Excluded 
from weekly 
rounds (no 
antibiotics)

N (%)

Excluded 
from weekly 

rounds 
(other)
N(%)

Surgical 992 0.87 (0.81-
0.94) 254 (37.9) 202 (30.0)

Cardiac 1037 0.91 (0.86-
0.97) 553 (53.3) 138 (13.3)

Medical 686 0.94 (0.92-
0.96) 192 (28.0) 165 (24.1)

Neurologic 1047 1.05 (0.93-
1.18) 553 (52.8) 89 (8.5)

Cardiothoracic 921 1.11 (1.04-
1.19) 243 (26.4) 566 (61.5)

Total 4683 0.97 (0.91-
1.04) 1795 (38.3) 1160 (24.8)

Presenter
Presentation Notes
However, when we looked a little closer, we noted that in the cardiothoracic ICU The highest number of patients excluded came from the cardiothoracic unit. Many of those patients are VAD or transplant recipients AND THAT UNIT HAS A HIGH PREVALENCE OF ID CONSULTS -- almost 88% of patients WERE excluded from rounds
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Results
ICU type

Unique 
Patients

N
RR (95% CI)

Excluded 
from weekly 
rounds (no 
antibiotics)

N (%)

Excluded 
from weekly 

rounds 
(other)
N(%)

Surgical
992 0.87 (0.81-

0.94) 254 (37.9) 202 (30.0)

Cardiac
1037 0.91 (0.86-

0.97) 553 (53.3) 138 (13.3)

Medical
686 0.94 (0.92-

0.96) 192 (28.0) 165 (24.1)

Neurologic
1047 1.05 (0.93-

1.18) 553 (52.8) 89 (8.5)

Cardiothoracic
921 1.11 (1.04-

1.19) 243 (26.4) 566 (61.5)

All
4683 0.97 (0.91-

1.04) 1795 (38.3) 1160 (24.8)

All except 
Cardiothoracic 3762 0.93 (0.89-

0.98) 1552 (41.3) 594 (15.8)

4,683 ICU-exposed 
patients
3,762 ICU-exposed 
patients

Presenter
Presentation Notes
Therefore, we looked at our data excluding the CT ICU and found that there was a significant decrease in antibiotic use with the intervention. 

WHEW! YAY, BECAUSE THAT WAS A LOT OF WORK!
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Results

Unit-level antibiotic 
use before, during 
and after the study

% change in AU over 2 years: -29

Presenter
Presentation Notes
ALSO SOMETHING TO CELEBRATE HERE WHEN LOOKING AT GLOBAL AU RATES INSTEAD OF THE CROSSOVER ANALYSIS -- Unit-level AU decreased over time WHEN LOOKING AT AU IN ALL DUKE ICUs.

Overall the percent change in antibiotic use over 2 years decreased by 29%



Results
Unit % Change AU 

over 2 years

Surgical -18

Medical -37

Cardiac -24

Neuro -43

Cardiothoracic +25

Presenter
Presentation Notes
THE OVERALL DECLINE WAS DRIVEN BY 4 OF THE 5 ICUS, AND The impact of the intervention was differential among ICUs. Greatest effect WAS seen in the neuro ICU and least in the CTICU, WHERE WE HAD LESS ELIGIBLE PATIENTS REVIEWED.

So from the previous slide and this slide you can see that the trends in AU use are similar. 

EXTRA: the % decreases were over the 2 year period



Limitations
 Analysis addressed whole ICU population (i.e. included excluded 

patients)
 Ineligible patients
 Exposures after ICU stay
 Lack of blinding
 Contamination of intervention and control arms

 Sustainability due to resource-intensive intervention
 Generalizability
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Presenter
Presentation Notes
SINCE THIS WAS A QI STUDY, THERE ARE PARTICULAR LIMITATIONS TO NOTE AS WE DID THIS WORK ALL AS PART OF OUR ASP.
IN THE CROSSOVER DESIGN ANALYSIS, The direct effect on AU (intervention vs. control) was small. WE BELIEVE THIS IS because the analysis addressed the whole ICU population and thus was subject to several biases WHICH LIKELY PUSHED US in null direction
THE PRIMARY OUTCOME INCLUDED ANTIBIOTIC Exposures after ICU stay AND THOSE Ineligible patients – ALL THOSE COMPLEX ONES.

ALSO, BECAUSE THERE WAS NO blinding, THERE WAS LIKELY Contamination of intervention and control arms. We tried to design it to interact with only one side at a time but inevitably there was some contamination, AND THE PRESENCE OF THE ASP TEAM ON THE FLOOR WAS OBVIOUS TO THE HALF UNITS ASSIGNED TO THE “USUAL CARE” PERIOD AS WELL. WE COULDN’T EXACTLY REFUSE TO TALK TO FOLKS WORKING ON THAT SIDE!
In retrospect we did not realize how much the exclusion criteria would affect our outcomes

IMPORTANTLY, THIS Intervention is resource intensive for both ASP and ICU teams – sustainability is an issue even through the 8-month study. Therefore there is concern about reaching a point of diminishing returns ON BOTH SIDES. 

Our results may not be generalizable to hospitals that are not tertiary, academic centers (or are not Duke for that matter. 

EVEN WITHIN OUR SINGLE HOSPITAL, THE INTERVENTION HAD DIFFERENTIAL EFFECTS BY UNIT – ONE OF THE MOST INTERESTING PARTS OF THIS EXPERIENCE WAS RECOGNIZING THE different cultures in each OF OUR ICUS -- I’LL DISCUSS THIS BRIEFLY IN A SEC (THIS IS A LEAD IN TO LESSONS LEARNED SLIDE!)



Conclusions
 Effect size < 10% decline in AU
 Impact varied across units
 Difficult population
 Validated findings from prior studies
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Presenter
Presentation Notes
FIRST, I WANT TO HIGHLIGHT the takeaway points from this study.

Our effect size was measurable but small. AU did decrease in 4 out of 5 units over time. WE THINK the effect of ASP rounds was more indirect from awareness of ASP or Hawthorne effects AND INCREASING PRESENCE OF THE ASP TEAM ON THE UNIT. 

Second, The impact of ASP rounds on antibiotic use varied across units, WHICH HIGHLIGHTS THE IMPORTANCE OF DESIGNING AN INTERVENTION THAT MATCHES THE PATIENT POPULATION, WORKFLOW, AND CULTURE IN THE AREA WE WANT TO TARGET FOR ASP STRATEGIES.

Third, WE FOUND OUR ICUS TO HAVE a VERY CHALLENGING population. Patients are medically complex and there are not always guidelines to  help drive decision making. 

Finally, Our findings are similar to the prior studies that I pointed out in the beginning of the talk. With our intervention we did see a decrease in antibiotic use over time. THE UNIQUE PARTS OF OUR EXPERIENCE INCLUDED THE DIFFERENTIAL EFFECTS SEEN IN THE SPECIALIZED ICUS IN OUR HOSPITAL, AND OUR USE OF CROSS OVER DESIGN TO EVALUATE THE INTERVENTION.





Lessons Learned
 Unique culture of ICUs
 Difficult to coordinate timing of rounds
 Labor-intensive process
 Many antibiotics used as part of order sets/algorithms
 Transplant patients
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Presenter
Presentation Notes
This study yielded several important learning points for us. First, it gave us great appreciation for the unique features of patients, physicians, culture and process in each ICU. With that also comes the coordination of rounds. The logistics of organizing antibiotic stewardship rounds for each unit was A challengE IN SOME UNITS. Each unit may round at different times depending on the day, the team, or if emergent issues arose. In addition to the actual rounds we found that reviewing EVERY ICU patient ON ANTIBIOTICS was labor-intensive and at times inefficient – IN MANY SCENARIOS, we did not have much to offer the team after taking a significant amount of time for chart review. 
WE ALSO DISCOVERED OPPORTUNITIES TO OPTIMIZE POLICY. For example, if a patient has an open chest following surgery, the patient is empirically put on vancomycin, cefuroxime and fluconazole. This was the case for many transplant recipients. This is a population that is difficult to intervene upon with antibiotic stewardship rounds. 





Next Steps
 Increased frequency of rounds in ICUs whose culture is more 

receptive to ASP rounds
 Pharmacist vs. physician roles
 Integration of ICU pharmacists
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Presenter
Presentation Notes
Based on our study we have taken several steps to adjust ASP rounds in our institution. First, we have increased the frequency of rounds in ICUs where the residents and fellows do not get significant antibiotic input from attendings and the culture is more receptive to ASP input. 

Also, we have changed roles for our pharmacists and physicians. Pharmacists focus more on floor antibiotic use and physicians do more the chart review. This helps as the pharmacist can focus more on antibiotic dosing and duration and the physicians can focus more on the diagnostics. 

Lastly, we found that the ICU pharamcsists are the key stakeholders and truly know the patients the best. As such we have regularly incorporated them into our rounds. 




Thank you
 Rebekah Wrenn
 Christina Sarubbi
 Nicholas Turner
 Deverick Anderson
 Daniel Sexton
 Rebekah Moehring
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Presenter
Presentation Notes
I want to thank all of these people for all of your hard work and dedication to this study. 
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Questions

Presenter
Presentation Notes
I will take any questions at this time


We only intervened on a minority of patients, but when we chose to not look at only the patients we intervened upon initially as we did not have a group to compare it to. In other words we did not go through the control side of the ICU to review patient for inclusion. We are in the process of looking at this patients that we intervened on to look specifically at their antibiotic use, but I do not have that data at this time. 

http://dason.medicine.duke.edu/
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Extra Slides
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Secondary Outcomes
Control
N= 2353

Intervention
N= 2330

χ2-test

Post-ICU 
CDIFF (N)

24 23 0.91

Mortality (N) 266 297 0.14
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Recommendations 
made by ASP

2284

46

Recommendations Made by ASP 
Team

Yes No

1083

33 36
60

12 10

354

33
8

60

8 10
0

200

400

600

800

1000

1200

Antibiotic
Recommendation

ID consult Catheter Removal Additional Microbiology
Studies

Procedure Intervention Additional Imaging

Antibiotic Recommendations Followed by Day 7 Stratified by Recommendation

Yes No

Presenter
Presentation Notes
This slide shows that overall recommendations were made to the primary team in about 98% of cases. The most common type of recommendation was on antibiotics, such as duration, dosing, or specific antibiotic. The gray bars indicate that the recommendation was followed and the blue bar indicate that it was not followed. 



Secondary Outcomes
Control
N= 2353

Intervention
N= 2330

ICU-DOT (mean, STD) 6.20, 13.24 6.27, 14.16

DOT (mean, STD) 16.39, 42.56 16.49, 44.97

Length of Stay (LOS)

Total LOS (ICU + post ICU) (mean, STD) 15.02, 14.28 14.90, 19.72

ICU LOS (mean, STD) 6.61, 10.48 6.51, 10.30

ICU Readmission (y/n)

Yes 62 60

No 2291 2270
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