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Gap Analysis

Overview provided by Rachyl
Fornaro, PharmD Candidate 2019

4



Respondent Demographics
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Respondent Demographics: Infection Prevention and Control 
Training vs. Antimicrobial Stewardship Training
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Facility 
Demographics

Ownership Type of Facility Number of Respondents Percentage (%)

For profit 52 59.77

Government 4 4.60

Non-profit  31 35.63

Number of Beds in Facility Number of Respondents Percentage (%)

0-99 30 34.48

100-199 46 52.87

≥200 11 12.6

Number of Staff in Facility Number of Respondents Percentage (%)

0-50 19 26.76

51-99 13 18.31

100-199 21 29.58

200-499 13 18.31

≥500 5 7.04

Nurse Staffing 

Hours/Resident/Day

Number of Respondents Percentage (%)

0-3 28 39.44

4-7 19 26.76

≥8 24 33 80



Current Practices: Potential Barriers to Implementing 
Antimicrobial Stewardship
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prescribing physicians
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Current Practices: Implementation of CDC Core Elements
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Leadership support
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Drug expertise

Actions to improve antibiotic use

Tracking antibiotic prescribing, use,
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Reporting antibiotic use and resistance
to staff

Education

Source: CDC Core Elements for Antimicrobial Stewardship in Nursing Homes.
Of note, five respondents (9.09%) indicated that their facility has not yet implemented any of the Core Elements. Ten respondents (18.18%) indicated that they did 
not know whether their facility has implemented the Core Elements.

https://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html


Current Practices: Implementation of 
Strategies to Improve Antimicrobial Use
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Data Collection: Types Antibiotic Use Data
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*53 respondents answered “yes” or “unknown” when asked whether their facility collects antibiotic use data. These individuals provided the above information.    



Data Collection: Duration of Antibiotic Use Data Collection
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*53 respondents answered “yes” or “unknown” when asked whether their facility collects antibiotic use data. These individuals provided the above information.    



Data Collection: Adverse Event Data Collection Tools
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CMS: Centers for Medicare and Medicaid; ADE: Adverse Drug Event; CDC: Centers for Disease Control and Prevention; NHSN: National Healthcare Safety Network; 
VAADERS: Veteran’s Affairs Adverse Drug Event Reporting.

*47 respondents answered “yes” or “unknown” when asked whether their facility collects data about adverse events. These individuals provided the above information.  



Summit Objectives
 Provide a general overview of the CDC Core Elements of Antibiotic     

Stewardship in Long-Term Care Facilities
 Introduce the Maryland Train the Trainer program – review goals 

and expected outcomes of program participation
 Understand challenges to effective stewardship in long-term care 

facilities (LTCFs) and describe potential solutions to overcome these 
challenges

 Discuss strategies for program implementation for an antimicrobial 
stewardship intervention

 Describe collaborative strategies for health care professionals to 
optimize antimicrobial stewardship outcomes in LTCFs



8:45 – 9:00: Welcome & Introduction to the Antimicrobial Stewardship in LTCF Maryland Collaborative
- Nicole Brandt, PharmD, MBA 

9:00 – 10:00: The CDC Core Elements for Antimicrobial Stewardship in LTCFs and Building the 
Stewardship Dream Team

- Lucy Wilson, MD, ScM; Nicole Brandt, PharmD, MBA; Sarah Kabbani, MD, MSc
10:00 – 11:00: Regulatory Issues and LTCF Survey Implications

- Bill Vaughan, RN; Jennifer Hardesty, PharmD
11:00 – 12:15: Clinical Overview: Microbiology, Antibiograms and Anti-Infective Basics 101

- J. Kristie Johsnon, PhD; Kim Claeys, PharmD; Emily Heil, PharmD
12:15 – 1:00: Lunch/ Break
1:00 – 1:45: Clinical Overview: Urinary Tract Infections and Asymptomatic Bacteriuria

- Surbhi Leekha, MBBS, MS
1:45 – 2:30: Adverse Drug Events and Trigger Tool Prototype Introduction

- Barbra Zarowitz, PharmD
2:30 – 4:00: Getting Started: Implementation Strategies Workshop

- Group Facilitators
4:00: Closing announcements and next steps

Summit Agenda

Materials will be posted on: 
https://www.pharmacy.um
aryland.edu/centers/lamy/
education/antimicrobial-
stewardship/

https://www.pharmacy.umaryland.edu/centers/lamy/education/antimicrobial-stewardship/
https://www.pharmacy.umaryland.edu/centers/lamy/education/antimicrobial-stewardship/


Next Steps
1) Network Engagement:
 Post Summit Implementation Activity
 Exchange of Resources such as AHRQ and policies
 ADE Prototype

2) Online Materials:
 Educational Recordings

3) Faculty Office Hours



12 Steps to QAPI
1. Define leadership responsibility & accountability 
2. Develop deliberate approach to teamwork 
3. Conduct a self-evaluation
4. Identify organizational guiding principles 
5. Develop a QAPI plan
6. Conduct QAPI awareness campaign
7. Develop strategy for  collecting and using QAPI data
8. Identify gaps and opportunities
9. Prioritize and charter projects
10. Plan, conduct, and document PIPs
11. Identify the root cause of problems
12. Take systematic actions

Presenter
Presentation Notes
Take home activity due in November. 



Take Home Activity & Points for 
Implementation

• A clear, measurable aim 
• A measurement framework in support of reaching the aim 
• A clear description of the 

• Ideas (content) and how these ideas are expected to impact the results 
(the causal pathway from changes to desired outcomes) 
• Execution strategy (what will be done to ensure reliable adoption of the 
content?) 

• Dedication to rapid testing (PDSA cycles), prediction, and learning 
from tests 



Tracking: Monitoring Antibiotic Prescribing, Use, 
and Resistance

Does your facility monitor one or 
more outcomes of antibiotic use?

− Rates of C. difficile infection
− Rates of antibiotic resistant 

organisms
− Rates of adverse drug events due 

to antibiotics

Adverse events due to use of 
medications in skilled nursing 
homes accounted for nearly 
40% of harms identified in a 

recent report.1 Antibiotics are 
among the most frequently 

prescribed medications in LTCFs 
and have a high rate of adverse 

drug events.2,3

1.Office of the Inspector General. Adverse Events in Skilled Nursing Facilities: National Incidence Among Medicare Beneficiaries (OEI-06-11-00370), February 2014. 
2. Nicolle LE, Bentley D, Garibaldi R, et al. Antimicrobial use in long-term care facilities. Infect Control Hosp Epidemiol 2000; 21:537–45. 
3. Gurwitz JH, Field TS, Avorn J et al. Incidence and preventability of adverse drug events in nursing homes. Am J Med. 2000;109:87–94. 

Presenter
Presentation Notes
The CDC 



Antibiotic-associated Adverse Drug Events

20% of hospitalized adults have at least 1 ADE

Every 10 days of antibiotic therapy confers a 3% increased risk of 
ADE

GI (42%), Renal (24%), Blood (15%), Liver (7%),  Neurologic (7%)

RATE

RISK

TYPE

Tamma PD, et al. Association of adverse events with antibiotic use in hospitalized patients. JAMA Int Med 2017;177:1308-15.

Presenter
Presentation Notes
Tamma retrospectively evaluated 1488 patients (x=59 years, 49 – 69 years) for 30 days after antibiotic initiation to detect ADE.



Sample Decision Algorithms for 
Antibiotic ADEs
This prototype remains in draft form, is subject to further development, and is being presented for 
educational purposes only. Healthcare practitioners should use their professional judgment in 
using the information provided. This is not a substitute for the care provided by licensed healthcare 
practitioners. We do not assume any responsibility for any aspect of healthcare administered with 
the aid of this tool, prototype, or information provided herein.



Antibiotic ADE: GI Event

• Diarrhea: > 3 loose stools per 
day; absence of laxatives

• Nausea and/or vomiting; 
nausea and vomiting 
associated with antibiotic; no 
other explanation

• Prevalence: 42%
• Median time to occurrence: 5 

days (2 – 9)

Nausea and vomiting
associated with antibiotic 

administration

Possible Gastrointestinal Adverse Event

Contact Prescriber.  
Evaluate whether 

antibiotic can be taken 
with food to decrease 

nausea/vomiting.

Antibiotics Implicated
Ampicillin        Amoxicillin-clavulanate
Ampicillin-sulbactam      Oxacillin
Piperacillin-tazobactam    Ceftriaxone
Cefpodoxime  Cefepime
Ertapenem    Meropenem
Azithromycin  Clindamycin
Doxycycline  Fluoroquinolones
Metronidazole  Trimethoprim-SMZ
Vancomycin

Non-infectious diarrhea,
i.e., not C. difficile PCR 

positive

Contact Prescriber. Obtain C. 
difficile PCR if not already 
known.  Evaluate whether 

probiotic/ prebiotic can be taken 
at least 2 hours prior to 

antibiotic to decrease diarrhea.

Tamma PD, et al. Association of adverse events with antibiotic use in hospitalized 
patients. JAMA Int Med 2017;177:1308-15.



ADE: Renal Event

• Increase in Scr to > 1.5 times 
baseline; absence of 
precipitating renal factors (i.e., 
sepsis, other nephrotoxic 
drugs)

• Prevalence: 24%
• Median time to occurrence:      

5 days (2 – 10)

Increase in Scr to > 1.5 
times baseline value

Possible Renal Event

Contact Prescriber.
Evaluate other possible 

causes of renal impairment, 
i.e. sepsis, contrast dye

Antibiotics Implicated
Aminoglycosides

Trimethoprim-SMZ
Vancomycin IV

Ampicillin-sulbactam
Cephalosporins

Ampicillin

Tamma PD, et al. Association of adverse events with antibiotic use in hospitalized patients. 
JAMA Int Med 2017;177:1308-15.



ADE: Blood Disorder

• Anemia (hgb < 10 g/dL); 
Leukopenia (WBC < 4500 
cells/μL); thrombocytopenia 
(platelets < 150 x 103/μL; no 
bleeding or myelosuppressive 
therapy

• Prevalence: 15%
• Median time to occurrence: 12 

days (6 – 24)

Tamma PD, et al. Association of adverse events with antibiotic use
in hospitalized patients. JAMA Int Med 2017;177:1308-15.

Decrease in Hgb to < 10 g/dL; and/or
Decrease in WBC to < 4,500 cells/μL;

Decrease in platelets to < 150 x 103/μL
to below baseline, in absence of 

bleeding or myelosuppressive therapy

Possible Blood Disorder Event

Contact Prescriber. Evaluate other 
possible causes of decreased blood 

counts. Consider discontinuing likely-
implicated antibiotic.

Most Likely Antibiotics Implicated
Ampicillin Oxacillin
Piperacillin-tazobactam Cefazolin
Ceftriaxone Cefepime
Macrolides Meropenem
Fluoroquinolones Trimethoprim-SMZ



Longer Term Antibiotic ADEs – up to 90 days
C. Difficile Infection – Infectious 

Diarrhea

• Prevalence: 
• 3.9 cases per 10,000 person days 
• 4% of study patients

• Median time to occurrence: 15 
days (4 – 34)

• Implicated antibiotics:                         
3rd generation cephalosporins, 
cefepime, and fluoroquinolones

Infection with Multi-drug Resistant 
Organisms (MDRO)

• Prevalence: 
• 6.1 cases per 10,000 person days
• 6% of study patients

• Median time to occurrence: within 
90 days

• Gm +ve resistance (4.8/10,000 
person days): VRE (67%)

• Gm –ve resistance (1.7/10,000 
person days): extended spectrum β-
lactamase production

C. difficile and MDRO infections comprised 43% of all antibiotic-associated ADEs 
Tamma PD, et al. Association of adverse events with antibiotic use  in hospitalized patients. JAMA Int Med 2017;177:1308-15.



Why Document Anti-infective ADEs?
• Protect the resident from future exposure to the ADE
• Communicate findings with other health care clinicians to avoid 

future occurrences 
• Comply with standards of practice
• Adhere to regulatory and accreditation guidance

• JCAHO
• AMA Code of Ethics
• CDC Core Principles of Antibiotic Stewardship
• State Operations Manual: Appendix PP



Proposed Workflow

Where: EHR=electronic health record



Resources
https://www.pharmacy.umaryland.edu/centers/lamy/education/

antimicrobial-stewardship/resources/

https://www.pharmacy.umaryland.edu/centers/lamy/education/antimicrobial-stewardship/resources/


THANK YOU!

IF INTERESTED IN JOINING 
Email: nbrandt@rx.umaryland.edu or the 

lamycenter@rx.umaryland.edu

mailto:nbrandt@rx.umaryland.edu
mailto:lamycenter@rx.umaryland.edu


AHRQ Safety Program for Improving Antibiotic Use
• Collaborative intervention: JHH, AHRQ, NORC
• Overarching goal

– To improve antibiotic prescribing practices by promoting 
communication and culture change and to assist facilities in 
implementing effective stewardship programs. 

• What does the program address?
– Technical aspects 

• Best practice in antibiotic prescribing for common infectious diseases 
syndromes in long term care (UTIs, respiratory disease, skin/soft tissue 
infections)

– Adaptive aspects 
• Safety culture, behavior change, teamwork and communication

30



Participating in the AHRQ Safety Program 

• One-year program begins in December 2018 
• FREE TO PARTICIPATE
• Participation satisfies CMS requirements
• Facilities with and without existing stewardship 

programs are welcome to join
• Continuing medical education (CME) credits and 

continuing education units (CEU) are free and 
available for physicians and nurses

31



To Learn More and Enroll

• Visit our Web site: 
• https://safetyprogram4antibioticstewardship.org/

• Complete the online application on the Web site
• Email antibioticsafety@norc.org with any questions

32
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