
Antimicrobial Steward Call 
October 9, 2018 
Tennessee Department of Health 

Healthcare Associated Infections and Antimicrobial Resistance Program 



Welcome 



Adobe Connect Housekeeping 

• All lines have been muted 
• Press *6 to unmute your line 
• Also can use the chat box to ask questions/comment 



Announcements 



US Antibiotic Awareness Week 

• November 12–18, 2018 
• Mark your calendars now! 

 
• Educational and promotional materials available at CDC 

– https://www.cdc.gov/antibiotic-
use/week/overview.html  

 
 
 

https://www.cdc.gov/antibiotic-use/week/overview.html
https://www.cdc.gov/antibiotic-use/week/overview.html


TDH AU PP Survey 

• Corrected Q2 2018 Packets are complete and 
disseminated 
 

• Questions contact: christopher.evans@tn.gov 
 

• Next deadline – October 31 for all data for Q3 2018 

mailto:christopher.evans@tn.gov


IDWeek 2018 
Update 



Police No Longer… 

From Julia Szymczak, PhD 



POET Study 

 
 
 
 
 
 
 
 

• 400 patients with Duke criteria–confirmed left-sided endocarditis  
• Streptococci, Enterococcus faecalis, Staphylococcus aureus (no 

MRSA) 
• Good response to at least 10d of IV therapy 
• Various combinations of moxifloxacin, amoxicillin, clindamycin, 

rifampin, dicloxacillin, fusidic acid, linezolid 

N Engl J Med. 2018 Aug 28. doi: 10.1056/NEJMoa1808312. 
[Epub ahead of print] 

Presenter
Presentation Notes
The participants were 400 patients (of 1954 screened) with Duke criteria–confirmed left-sided endocarditis owing to streptococci, Enterococcus faecalis, Staphylococcus aureus, or coagulase-negative staphylococci who had a good response to at least 10 days of IV antibiotic therapy, were in stable condition, and were able to take oral medication. They were assigned to receive continued IV treatment or two active oral antibiotics with good bioavailability (various combinations of moxifloxacin, amoxicillin, clindamycin, rifampicin, dicloxacillin, fusidic acid, and linezolid). Mean age was 67 years, 77% were male, 27% had an infected prosthetic valve, and 38% had undergone valve surgery. Median time from diagnosis to randomization was 17 days. After randomization, the intravenously treated group received 19 additional days of inpatient treatment, while the orally treated group was discharged after a median of 3 days and received a total of 17 additional days of treatment.

https://www.ncbi.nlm.nih.gov/pubmed/30152252


Primary Composite Endpoint 

N Engl J Med. 2018 Aug 28. doi: 10.1056/NEJMoa1808312. 
[Epub ahead of print] 

Presenter
Presentation Notes
Other salient features/characteristics:After randomization, continued antibiotic duration was 17 days in the oral group vs. 19 days in the intravenous group (p = 0.48)NO Patients had MRSA!Principal Findings:The primary outcome, all-cause death, unplanned cardiac surgery, embolic events, or relapse of bacteremia with the primary pathogen, occurred in 9.0% of the oral group compared with 12.1% of the intravenous group (p = 0.40; satisfying noninferiority).Secondary outcomes:All-cause mortality: 3.5% in the oral group vs. 6.5% in the intravenous group (p = not significant)  Relapse of the positive blood culture: 2.5% in the oral group vs. 2.5% in the intravenous group (p = not significant)Interpretation:Among patients with infective endocarditis of the left side of the heart being treated with intravenous antibiotics, changing to oral antibiotic therapy was noninferior to remaining on intravenous antibiotics. Individual components of the composite outcome were similar between treatment groups. Results do not apply to endocarditis on the right side of the heart or infection with one of the nonlisted species. Furthermore, the study was not powered for outcome analysis of subgroups, in particular the various empirically defined oral antibiotic regimens. Selection of the appropriate patients and oral regimens will require profound experience and should be done by experts, such as the endocarditis treatment teams.

https://www.ncbi.nlm.nih.gov/pubmed/30152252


MERINO Study 

 
 
 
 
 
 
 

• 379 patients randomly assigned to meropenem vs. pip-
tazo (4.5g) for ESBL bacteremia 

• Non-inferiority, RCT 

JAMA. 2018;320(10):984-994 



Not Non-Inferior 

• 30 day mortality 
– Meropenem 3.7% 
– Pip-tazo 12.3% 
– Risk Difference 8.6* 

JAMA. 2018;320(10):984-994 

*1-sided 97.5%CI, −infinity to 14.5%]; P = .90 for non inferiority 

Presenter
Presentation Notes
Following theDSMBreview at 340 patients enrolled, a differencein the primary outcome was observed, at a significancelevel approximating the prespecified stopping rule(P = .004). As such, the DSMB recommended temporary suspensionof the study on July 8, 2017, pending analysis once all391 randomizedpatientshadcompleted30-day follow-up. Thisanalysis showed that completing full enrollment was highlyunlikely to demonstrate noninferiority of piperacillintazobactam.If the mortality rate observed in the piperacillintazobactamgroup at the interim analysis were to remainunchanged, it would have required a mortality rate greaterthan 43% in the meropenem group to conclude noninferiorityat the 5%threshold. Even if mortality dropped to 6%in thepiperacillin-tazobactam group, mortality greater than 34%inthe meropenem group would be necessary. A decision to terminatethe study on the grounds ofharmand futility wasmadeby the study management team, after discussionwith site investigators,onAugust 10, 2017. This decision was made independentlyfrom the DSMB.



Antibiotic prescribing for antibiotic-
inappropriate ARIs 

JAMA IM 2018; 178(9): 1267-69. 

From MarketScan, 2014.  

Presenter
Presentation Notes
*Antibiotic‐inappropriate ARIs include: Viral URI, bronchitis, bronchiolitis; influenza; nonsuppurative otitis media; viral pneumonia; asthma/allergy. Visits  with additional diagnoses of  concomitant bacterial infections (e.g. pneumonia, urinary tract infections, acute otitis media, sinusitis) were excluded.



Other Abstracts of Interest 

• Implementation and validation of vancomycin AUC/MIC 
dosing calculator 

 
 

83% met goal 
AUC/MIC of > 
400 

https://idsa.confex.com/idsa/2018/webprogram/Paper
72401.html 

https://idsa.confex.com/idsa/2018/webprogram/Paper72401.html
https://idsa.confex.com/idsa/2018/webprogram/Paper72401.html


Other Abstracts of Interest 

• Safe de-escalation in culture-negative HCAP 
– Retrospective analysis comparing patients with HCAP and 

negative cultures that were narrowed to by therapy day 4 to 
those retained on anti-PsA + anti-MRSA therapy 

– Narrow spectrum group accounted for 20% of all cases 
– No difference in all cause mortality at 30 days or all cause 

readmission at 30 days.  
– No difference in total LOS 

 

https://idsa.confex.com/idsa/2018/webprogram/Paper
72930.html 

https://idsa.confex.com/idsa/2018/webprogram/Paper72930.html
https://idsa.confex.com/idsa/2018/webprogram/Paper72930.html


Rapid Diagnostics 

• Rapid diagnostics PLUS stewardship follow-up (still) 
leads to fastest de-escalation:  

CID 2015; 61(7): 1071-80.   



Confessions from Dr. Srinivasan 

• How often have you been guilty of: 
– Working much harder at convincing someone you are 

right than trying to understand their concerns or 
objections  

– Too much certainty that my issue is more important 
than any other 

– Failing to fully acknowledge the limitations of your 
data or arguments  
 

From Arjun Srinivasan, MD 



Public Service 
Announcement 



Pan-nonsusceptible organisms and other unusual 
resistance 
• Pan-nonsusceptible organisms are defined as an 

organism with susceptibility results, from a validated 
instrument, that show resistant or intermediate 
interpretations to all antibiotics tested. Colistin and/or 
tigecycline susceptibility interpretation should not be 
considered when evaluating resistance.  

• Reporting: Phone next business day to TDH HAI team 
and PH-1600 in 1 week. Isolate submission will be 
required for confirmatory susceptibility testing.  



NHSN AU Reporting 



Ever Reporters = Cumulative number of facilities 
that have ever reported to the AU Option and 
conferred rights to TDH NHSN Group 
 

Facilities Reporting into NHSN AU Option 



Should TN Mandate AU Reporting? 

• AS Subcommittee developed workgroup to address 
• Representatives from reporting facilities and non-

reporters, TDH, THA 
• Workgroup met June and July 

– Benefits of reporting from reporting hospital 
– Barriers faced by non-reporters 

 



Sentence for Commissioner’s Letter 

• Reporting antibiotic use in acute care hospitals through 
the National Healthcare Safety Network’s Antibiotic Use 
and Resistance Module will be required beginning in 
January 1, 2021.  This will be a phased-in approach based 
on hospital bed size.  The Tennessee Department of 
Health is advising of this future requirement several 
years in advance to allow adequate preparation. 
 

Presenter
Presentation Notes
Delivered to reporters, et al., in NovemberLinks to more detailed communication.  



Proposed Timeline 

• Acute Care Hospitals with a total bed size of >250 – 
First month submitted by January 1, 2021 

 
• Acute Care Hospitals with a total bed size between 

100–250 – First month submitted by January 1, 2022 
 
• Acute Care Hospitals with a total bed size of < 100 and 

Critical Access Hospitals – First month submitted by 
January 1, 2023.    
 



Care Bundles and 
Antimicrobial 
Stewardship 



The Use of Care 
Bundles to Enhance 

Antimicrobial 
Stewardship Programs 

Anjly Kunapuli, PharmD 
Infectious Diseases Clinical Pharmacist 

Oklahoma State University Medical Center 



Outline 

• Discuss the purpose of utilizing care bundles in 
practice 
 

• Identify evidence-based care bundles utilized for 
the prevention or treatment of infectious diseases 
 

• Describe how care bundles can be utilized to 
enhance antimicrobial stewardship activities 



Purpose of Care Bundle 

• Healthcare providers are committed to providing 
the highest standard of care 
 

• Standards of care are generally defined by evidence 
based guidelines: 

• CDC, IDSA, SHEA 

 

http://www.ihi.org/Topics/Bundles/Pages/def
ault.aspx 



Purpose of Care Bundle 

• Providers know that these standards are best 
practice, however, application in routine care is 
inconsistent 

• Suboptimal clinical outcomes 
• Increase in healthcare expenditures 

 

• GOAL: Eliminate the piecemeal application of 
guidelines and make it easier for clinicians to 
incorporate evidence-based standards of care into 
clinical practice 
 

http://www.ihi.org/Topics/Bundles/Pages/def
ault.aspx 



What is a Care Bundle? 

• A structured way of improving the processes of 
care and patient outcomes 
 

• Includes a select set of evidence-based standards 
of care (about 3-5) 

• When performed collectively and reliably, are proven to 
improve outcomes  

 
• A care bundle ensures the application of ALL 

interventions is consistent for ALL patients at ALL 
times 

http://www.ihi.org/Topics/Bundles/Pages/def
ault.aspx 



Elements that Make a Care 
Bundle Unique 
• It is a cohesive unit of standards where ALL elements 

must be completed to succeed 
• There is no controversy or debate of bundle elements 

• A bundle focuses on how to deliver the best care, not what 
the care should be  

• Bundles involve all-or-nothing measurement 
• There is no partial “credit” for doing some of the steps some 

of the time 
• An identified person or team “owns” the bundle 
• Execution of a bundle occurs at a specific time and 

place, everyday 
• i.e, During or after morning rounds or every six hours at the 

patient’s bedside 
 

 http://www.ihi.org/Topics/Bundles/Pages/def
ault.aspx 



Bundles vs Checklists 

Bundle 
• Consists of only critical 

tasks 
• Evidence-based 
• Limited number of 

elements 
• Tied to accountability  

Checklist 
• Combo of nice-to-do 

and have-to-do tasks 
• Not necessarily 

evidence-based 
• Many elements 
• No one person/team 

accountable 

http://www.ihi.org/Topics/Bundles/Pages/def
ault.aspx 



Bundles in Infectious Disease 

Infection Prevention 
• Central line associated 

bloodstream infection  
• Ventilator-associated 

pneumonia 
• C. difficile infection  

 
 
 
 

Care/Treatment 
• Sepsis  
• Candidemia 
• S. aureus bacteremia 
• C. difficile infection 
• Community-acquired 

pneumonia 



First Care Bundle  

• Insertion and management of central venous 
catheters 
 

• Evidence-based interventions for insertion and 
management of CVCs in the ICU to ensure that key 
interventions recommended by the CDC were 
implemented every time a CVC was inserted 

N Engl J Med. 2006 Dec 28;355(26): 2725–
2732.  



Keystone Project 

• Determine the extent to which CVC-related infections 
(CLABSI) could be reduced using an intervention 

• Statewide safety initiative in ICU patients  
• 103 ICUs participated; 67 hospitals 
• Evaluate impact of intervention up to 18 months after 

implementation 
 

• Evidence-based care bundle 
• Hand washing 
• Using full-barrier precautions during the insertion of central 

venous catheters 
• Cleaning the skin with chlorhexidine 
• Avoiding the femoral site if possible 
• Removing unnecessary catheters 

 

N Engl J Med. 2006 Dec 28;355(26): 2725–
2732.  



Keystone Project: Results 

• The mean and median CLABSI 
rates decreased as follows: 

•  At baseline: mean rate 7.7 
(median 2.7)  

• At 16-18 months: mean rate 
1.3 (median zero) 

• A separate study was 
conducted to determine the 
extent to which the ICUs 
sustained CLABSI reductions 
(additional 18 months) 

• At 34–36 months the mean 
CLABSI rate was 1.1, and the 
median remained zero 

N Engl J Med. 2006 Dec 28;355(26): 2725–
2732.  



S. aureus Bacteremia Bundle 

• Purpose: Evaluate the impact of a quality-of-care 
indicator based bundle on the management and 
prognosis of S. aureus bacteremia 
 

• Setting: 12 Spanish hospitals 
• 287 patients in the pre-intervention group  
• 221 patients in intervention group 

 
• Methods: Bundle developed based on systematic 

review of literature  
• Bundle impact was assessed using a quasi-experimental study 

design 

Clin Infec Dis. 2013;57(9):1225-33. 



S. aureus Bacteremia Bundle 
Quality-of-Care Indicator Definition 

Follow-up blood cultures Repeat blood cultures 48-96h after 
antimicrobial therapy is initiated  

Early source control Removal of nonpermanent vascular 
catheter or drainage of an abscess in < 
72h 

Echocardiography Echocardiogram performed in patients 
with complicated bacteremia 

Early use of beta-lactam therapy for MSSA Definitive therapy with beta-lactam 
started within first 24h after MSSA 
identified  

Adjustment of vancomycin dose to target 
trough levels 

Measure trough levels in patients treated 
for at least 3 days, with adjustments 
made to achieve trough level between 
15-20 mcg/mL  

Treatment duration according to 
complexity of infection 

At least 14 days of therapy for 
uncomplicated bacteremia and 28 days 
for complicated bacteremia Clin Infec Dis. 2013;57(9):1225-33. 



S. aureus Bacteremia Bundle 

• Primary outcome: impact of an intervention on 
adherence to bundle components 

• Secondary outcome: 14 and 30 day all cause 
mortality 
 

• Intervention: consisted of a set of written 
recommendations provided in a structured form by 
an infectious disease specialist at each hospital 

Clin Infec Dis. 2013;57(9):1225-33. 



S. aureus Bacteremia Bundle 

Clin Infec Dis. 2013;57(9):1225-33. 



S. aureus Bacteremia Bundle 

• Results 
• Intervention independently associated with improved 

adherence to:  
• Follow up blood cultures (OR 2.83, CI 1.78-4.49) 
• Early source control (OR 4.56, CI 2.21-9.79) 
• Echocardiography (OR 2.50, CI 1.42-4.41) 
• Early beta-lactam therapy for MSSA (OR 1.79, CI 1.15.3.78) 
• Appropriate treatment duration (OR 2.13, CI 1.24-3.64) 

 
• Decrease in 14-day mortality in post-intervention group 

(OR 0.49, CI 0.28-0.87) 
• Decrease in 30-day mortality in post-intervention group 

(OR 0.59, CI 0.36-0.97) 
Clin Infec Dis. 2013;57(9):1225-33. 



Implementation of a Care Bundle 
for Antimicrobial Stewardship 
• Assess the impact of an antibiotic use care bundle on 

quality of care indicators at a tertiary care center 
 

• Inclusion criteria: Patients admitted to the IM or 
surgery floor who were receiving an anti-pseudomonal 
β-lactam, vancomycin, FQ, linezolid, aminoglycoside, or 
any combination of these agents 
 

• Methods: Two phases- intervention via prospective 
audit and feedback (stewardship pharmacist involved in 
patient care) and control (no stewardship pharmacist 
involved) 

Am J Health-Syst Pharm. 2010;67:746–9. 



Implementation of a Care Bundle 
for Antimicrobial Stewardship 
• Primary outcome: compliance with the care 

bundle’s quality indicators 
• Documentation of treatment rationale 
• Collection of appropriate culture specimens according to 

institutional and national guidelines 
• Appropriate empirical selection of antibiotics according 

to institutional and national guidelines at initiation of 
antibiotic therapy and de-escalation 

• Selection of appropriate agents for definitive therapy 
during antimicrobial therapy 

 

Am J Health-Syst Pharm. 2010;67:746–9. 



Implementation of a Care Bundle 
for Antimicrobial Stewardship 
• 160 patients and 442 antibiotic orders were 

evaluated 
 

• 168 interventions were made during the 
intervention phase, with an acceptance rate of 91% 

• The rate of appropriate de-escalation rose from 72% to 
90% (p = 0.01) 

• Compliance with all quality indicators increased from 
16% to 43% (p < 0.001) 

Am J Health-Syst Pharm. 2010;67:746–9. 



Antimicrobial Stewardship and 
Care Bundles 
• C. difficile 
• Candidemia 
• S. aureus bacteremia 
• Suspected or confirmed urinary tract infection 

 



Candidemia Care Bundle  

• Objective: Analyze the impact of a comprehensive 
candidemia care bundle 

• Bundle adherence managed by Antimicrobial Stewardship 
Team 

• 5 ID Pharmacists and 4 ID Physicians 

• Methods: single-center, quasi-experimental study 
• Patients identified via micro reports 
• 6 month historical period  

• Patients identified via micro reports 
• Chart review  

• 6 month intervention period 
• Real-time surveillance and clinical decision support software to 

identify patients 

Pharmacotherapy. 2013;33(2):137-143. 



Candidemia Care Bundle  

• Bundle components: 
• Selection of appropriate antifungal therapy based on 

culture and susceptibility data 
• Removal of intravascular catheters 
• Repeat blood cultures at least every 48 hours until 

negative 
• Appropriated duration of antifungal treatment 
• Ophthalmologic exam  

 
 

Pharmacotherapy. 2013;33(2):137-143. 



Care Bundle Compliance 

Pharmacotherapy. 2013;33(2):137-143. 



Clinical Outcomes in the Study 
Population 

Pharmacotherapy. 2013;33(2):137-143. 



Questions? 



Next Steps 

• Next Call 
– Dec 11 at 2pm Eastern/1pm Central Time 

 
• Opportunities for involvement 

– Speaker or Topic for future call 
– Antibiotic Use Reporting into NHSN and TDH AU Point 

Prevalence Survey 
 

• Feedback always appreciated 
– Christopher.evans@tn.gov 

 
 

mailto:Christopher.evans@tn.gov
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