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Activity Description Using faculty presentations from an ASM 2019 symposium, this enduring online activity reviews 
cases relating to the assessment and treatment of cUTIs and HAP/VAP. Discussion topics include emerging approaches to 
diagnosis, common pathogens, selection of therapy for resistant gram-negative infections, and the role of newer 
antimicrobial therapies. 

Availability August 12, 2019 – August 12, 2020
Credit 1.0 AMA PRA Category 1 Credit™

Sponsored by the Academy for Continued Healthcare Learning (ACHL)
Supported by an educational grant from Merck & Company 

Intended Audience ID specialists, researchers, clinical microbiologists, hospitalists, internists, pharmacists, 
pulmonologists and other healthcare professionals who care for patients at risk of serious infection.

ACHLcme.org
• https://achlcme.org/Management_of_cUTIs
• https://achlcme.org/Selection_of_Therapies_for_HAP-VAP

Direct Activity Access: 
• https://www.achlcme.org/digital/ASM190-002/index.html
• https://www.achlcme.org/digital/ASM190-003/index.html

Overview

https://achlcme.org/Management_of_cUTIs
https://achlcme.org/Selection_of_Therapies_for_HAP-VAP
https://www.achlcme.org/digital/ASM190-002/index.html
https://www.achlcme.org/digital/ASM190-003/index.html


Final Participation
4,589 Participants; 1,032 Engaged Learners, & 530 Certificates Issued

Practicing Type
36% Physicians, 18% Physician Assistants, 22% Nurse Practitioners, 12% Pharmacists, 12% Other HCPs

Objectivity & Balance
Objectivity and balance rated as good/excellent by 99% of learners

Learning Objectives

97% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.41/4.0.

Faculty

Drs. Pogue, Simner and Tamma were highly rated 3.73/4.0

Executive Summary



Executive Summary
An effect size of 1.28 indicates that learners are now ~64.7% more knowledgeable of the content assessed than prior to 
participating in this education.

48% of learners intend to change their practice. Among other changes, 21% plan to change the management and/or 
treatment of patients with Gram-negative infections.

Participants demonstrated improved knowledge and competence on six of six pre/posttest questions with an 
average educational gain of 130%.

Changes will impact 1,705 to more than 3,028 patients with Gram-negative infections each month

There was a 92% increase in learners who self-identified as “very confident” selecting and/or advising on therapy 
for patients with serious Gram-negative infections post-activity. 

Learners demonstrated increased awareness of the activity of newer antimicrobials; yet, additional education is 
necessary.

61% of learners plan to always consult their institutions local antibiograms when selecting and/or advising on empiric 
therapy for patients with serious infections following participation.



Outcomes Reporting Methodology
• First-attempt posttest scores are reported throughout:

• Initial answer choices for the posttest provide insight into the learners’ ability to 
immediately recall and apply the education.

• For post-activity questions administered as part of the evaluation (versus the 
posttest), only first-attempt was collected.

• Pre- and posttest responses have been paired/matched. Non-completer data has been 
omitted from the analysis to ensure comparison groups are equivalent. 

• Participant: term used to describe an HCP who reviewed CME front matter and took 
action to begin the education.

• Learner: Term used to describe an HCP who engaged in the core educational 
content/intervention (consumed >25% of content)

• Total responses (n) may fluctuate as all evaluation questions are optional.



Module 
Assessing Department-specific Antibiotic 

Susceptibility to Guide Selection and 
Improve Outcomes

Launch date

myCME
Participants 

(3,000 guaranteed
across series)

Average 
time 

expended 
in content 
(mm:ss)

Engaged 
Learners

Certificates
Issued

1 Case 1: Management of cUTIs (Karl) August 20, 2019 3,827 16:58 763 387

2 Case 2: Selection of Therapy for HAP/VAP (Rita) August 20, 2019 1,262 21:31 269 143

Totals (as of December 10, 2019) 4,589 1,032 530

Module Participation 

A total of 4,589 HCPs participated in the series with 530 total certificates issued.

41 unique completers (8%) participated in both modules and were exposed to comprehensive content at different 
timepoints. 



Participation Breakdown
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Susceptibility Testing Access

35%
35% of learners have access to susceptibility testing for newer 

agents such as ceftazidime-avibactam and ceftolozane-
tazobactam at their institution. This is an increase of 5% 

compared to the interim report (December 2019).
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Faculty Evaluation

The faculty were rated good or excellent across all areas by 98% of learners, with an average rating of 3.73.

Please rate the faculty on the criteria listed

Rating scale: 4=Excellent; 1=Poor
Ability to effectively 
convey the subject 

matter

Ability to present 
scientifically rigorous 

information

Jason Pogue, PharmD 3.73 3.73

Patricia Simner, MSc, PhD 3.71 3.73

Pranita Tamma, MD, MHS 3.74 3.75

N=507



Learning Objectives

97% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.41.

Please rate the following objectives to indicate if you are better able to: Analysis of Respondents
Rating scale: 

4=Strongly Agree; 
1=Strongly Disagree

Discuss the molecular epidemiology of antibiotic resistance in bacterial 
pathogens 3.38

Compare and contrast antibiotics currently in development for use against 
Gram-negative pathogens 3.41

Describe strategies to optimize antimicrobial therapy to ensure effectiveness of 
antibiotics and reduce resistance 3.43

N=538



Objectivity & Balance

Activity was perceived as objective, balanced and non-biased.
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Confidence Assessment 

There was a 92% increase in learners who self-identified as “very confident” selecting and/or advising on therapy 
for patients with serious Gram-negative infections post-activity. Learners who completed the follow-up survey 

noted a 128% increase in confidence over baseline.

How confident are you [now] in selecting and/or advising on therapy for patients with serious Gram-negative 
infections? 
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Clinical Assessment 

61% of learners plan to always consult their institutions’ local antibiograms when selecting and/or advising on 
empiric therapy for patients with serious infections, which is an 103% increase from pre-activity frequency. This 

rate of consultation was confirmed in the follow-up survey.

How often do you consult [plan to consult] your institution’s local antibiogram when selecting and/or advising on 
empiric therapy for patients with serious infections?



Cohen’s d Effect Size

An effect size of 1.28 indicates that learners are now ~64.7% more knowledgeable of the content assessed than 
prior to participating in this education.

Pretest Posttest

32%Mean 

0.268Standard 
Deviation

564Sample Size

70%Mean 

0.323Standard 
Deviation

564Sample Size

Cohen’s d Effect Size = 1.28

This Effect Size calculation includes all learner completers and encompasses all pre/post-test questions. First-
attempt posttest and paired data were used to calculate post-test mean and standard deviation.

Cohen (1988): .2 = small, .5 = medium, .8 = large
Wolf (1986): .25 = educationally significant, .50 = clinically significant



Pretest vs. Posttest Summary

Participants demonstrated improved knowledge and competence on six of six pre/posttest questions.
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Topic % Change*

Resistance Mechanisms 228%

Selection of Therapy for UTIs 95%

Novel Antimicrobials 103%

Therapy Selection for P. 
aeruginosa 78%

Duration of Therapy 152%

Gram-negative Etiology 123%

Overview of Correct Responses

130% 
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Karl: 62-year old

• 62-year-old male with neurogenic bladder who intermittently straight catheterizes 
himself has experienced at least three UTIs within the last 9 months

• Urinary cultures have been positive for E. coli
• He presents to the emergency department after being found febrile and generally ill 

appearing at his skilled nursing facility
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Clinical Competence: Resistance Mechanisms 

Prior to engaging in the activity, the majority of learners failed to 
recognize that the multiple rounds of antimicrobial therapy given to this 

theoretical patient for recurrent UTIs likely led to mutation-derived 
resistance due to the selective pressures of therapy rather than other 
mechanisms, such as plasmid acquisition. This increased knowledge 
may translate into selection of more aggressive therapy for patients 

with recurrent UTIs. Some regression was seen for the follow-up
survey, however a relative percent increase of 78% was still 

maintained. 

1. What mechanism would you suspect for increasing resistance in this patient 
with multiple, recurrent UTIs?

Resistance Mechanisms

A. Acquisition of plasmids

B. Single-point chromosomal mutations

C. Production of penicillin-binding proteins

D. Selective pressure
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Clinical Competence: Therapy for UTIs

Approaches to managing this patient with multiple, recurrent UTIs 
varied widely on the pre-activity survey. After the activity, 82% of 

learners correctly identified that this patient with multiple risk factors for 
resistant pathogens would be a candidate for more aggressive therapy.

2. What would be your approach in selecting therapy for this patient with 
multiple, recurrent UTIs?

Selection of Therapy for UTIs

A. Empiric therapy for E. coli

B. A combination regimen for multidrug resistance

C. Target Gram-positive pathogens

D. Wait until microbiology results are available



34%
28%

17% 21%

69%

16%

5%
10%

A B C D
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Pre (n=424) 1st Attempt Post (n=424)

Knowledge Acquisition: Novel Antimicrobials

Although learners demonstrated a 103% increase in knowledge of the 
coverage of novel antimicrobials after their participation, approximately 

one-third continued to select the incorrect combination regimen, 
suggesting a need for continued education on the activity of novel 

therapies.

3. Which of the following available combination regimens has broad coverage of 
E. coli and moderate coverage of P. aeruginosa?

Novel Antimicrobials

A. Ceftazidime-avibactam

B. Ceftolozane-tazobactam

C. Imipenem-relebactam

D. Meropenem-vaborbactam



Rita: 57-year old
• 67-year-old woman, returned from Mexico where she was hospitalized for a COPD exacerbation, 

diagnosed with ventilator-associated pneumonia, and received 14 days of meropenem and 
ciprofloxacin

• Hospitalized again due to worsening difficulty breathing with fever

• Diagnosed with pneumonia, started on cefepime and azithromycin

• Sputum cultures reveal numerous Gram-negative rods, subsequently identified as P. aeruginosa. 
She is not improving clinically, is intubated, and moved to ICU

• Susceptibilities return for P. aeruginosa as R to cefepime, ceftazidime, piperacillin-tazobactam, 
meropenem, and ciprofloxacin
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Clinical Competency: Therapy Selection 

Post-activity, 82% of attendees selected ceftolozane-tazobactam for this 
patient case compared to 46% on the pre-survey, suggesting an increased 
awareness of ceftolozane-tazobactam’s higher inhibitory activity against P. 

aeruginosa than ceftazidime-avibactam. Results on this question and 
others in the activity (slide 18) suggest a continued need for education that 

addresses the activity of novel antimicrobials.

4. Which approach for this patient may have more activity against P. aeruginosa?

A. Continue current therapy until additional susceptibility results are available

B. Switch to ceftolozane-tazobactam

C. Switch to ceftazidime-avibactam

D. Switch to eravacycline monotherapy

Therapy Selection for P. aeruginosa 
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Clinical Competency: Duration of Tx

Prior to participating in the activity, selection of duration of therapy varied 
widely. However, there was a 152% increase in correct response selection 
post-activity. This can likely be attributed to the faculty discussion on the 
challenges with available guidance and the need for individualization of 
duration of therapy. Given the varied responses and some slippage in 
competency demonstrated in the follow-up survey, education should 

continue to focus on this important aspect of antimicrobial stewardship.

5. Additional susceptibilities return for this 67-year old woman with VAP, and P. aeruginosa is 
susceptible to ceftolozane-tazobactam and ceftazidime-avibactam. After consultation, it is 
determined that ceftolozane-tazobactam will be initiated. For how long would you 
recommend therapy for this patient?

A. 7 days

B. 10 days

C. 14 days

D. Would vary based on her clinical response

Duration of Therapy
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Knowledge Acquisition: Etiology

Before the activity, learners suspected P. aeruginosa as the most 
common pathogen. After participation, there was a 127% increase in 

knowledge of these recent data. This increased knowledge may 
translate into increased recognition of changes in Gram-negative 

etiology and consultation of local antibiograms.

6. In multicenter, global clinical trials of the newer antimicrobial agents, which 
Gram-negative pathogen was most commonly identified?

Gram-negative Etiology 

A. A. baumannii

B. H. influenzae

C. K. pneumoniae

D. P. aeruginosa



Practice Change

48% of learners intend to change their practice. Among other changes, 21% plan to change the management 
and/or treatment of patients with Gram-negative HAP/VAP. Of those who completed the follow-up survey, 62% 

made changes in their practice. 
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Other changes

Seek new AST methods for my institution

Select a different therapy for patients with identified P. aeruginosa

Update clinical antimicrobial stewardship protocols, policies, and/or
procedures

Increase use/application of antibiograms at my local institution/clinical unit

Change the management and/or treatment of my patients with Gram-
negative infections. Please specify

Post (n=539)
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Multiple responses allowed



Patient Care Impact

24%

44%

17%
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9%

Number of patients affected by these changes each month:
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>15

Changes will impact 1,705 to more than 3,028 patients with Gram-negative infections each month. This assumes 
data in chart above is representative of all engaged learners (1,032), who indicated they would change their 

practice as a result of their participation in this activity (48%). 

N=539
*This calculation extrapolates patient care impact by using engaged learners (1,032) versus participants 

(4,589), who may not have spent sufficient time in the education to effectively impact their patient outcomes.



Barriers to Planned Change
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Lack of administrative support
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Patient compliance issues

Reimbursement/insurance issues

Lack of opportunity (eg patients w/ these infections)

Lack of susceptibility testing resources

Lack of experience with challenging infections

Cost of novel therapies

Post (n=539)

Participants indicated cost of novel therapies (20%) as the most common barrier to implementing changes in their 
practice, followed by lack of experience with challenging infectious (14%). Of those who identified barriers, 81% 

will attempt to address the perceived barrier(s) in order to affect change.

Multiple responses allowed 



Topics of Interest
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Other

Novel AST methods

Identifying local antibiogram/clinical breakpoints in multi-drug-resistant
organisms

How to implement broad-based antimicrobial-stewardship programs in
hospitals/communities

Selecting targeted therapy for resistant Gram-negative infections

Selecting targeted therapy for resistant Gram-negative infections and implementing broad-based antimicrobial 
stewardship programs were rated with highest interest for future education. 

N=539; multiple responses allowed



Anticipated Practice Changes (cUTIs)
Please list up to 2 things you will do differently as a result of participating in this activity:
• Increase awareness of multidrug resistance mechanisms
• I have gained more confidence in managing cUTIs.
• Improved understanding of appropriate ABT usage
• Increased knowledge about new antibiotic regimens
• The concept of selective pressure was new to me. While I 

always check prior UA cultures, have better understanding of 
combination therapy

• More aware of combo therapies
• Greater awareness and knowledge of risk factors and 

characteristics or resistant gram-negative organisms
• Will use appropriate Empiric ABT based on pts previous 

culture results and clinical condition
• I became familiar with new antibiotics available in the market
• Enhance my ability to make both empiric and culture 

influenced antibiotic selections
• Awareness of resistance when looking at pt with frequent 

UTI’s
• Much greater likelihood of early, timely interventions and 

recoveries

• The coverage for E.coli & pseudomonas as pathogens that 
should empirically be covered

• For patients with risk factors for resistant gram-negative 
infections, choose multiple drug regimens for expanded 
coverage of E.coli and additional gram-negative pathogens

• Optimizing communication and patient education as well as 
prior authorizations where necessary and specialty 
consultation when appropriate

• Will refer to Antibiogram more than before.
• Use pharmacists more often in patients with complicated 

infections.  Utilize local antibiograms more often.
• Better adherence to antimicrobial susceptibility testing 

results and better approach to management of MDROs
• Always evaluate lab cultures and ask for assistance in 

treatment plans
• Check previous response to antibiotics, treat more 

aggressively resistant infections



Anticipated Practice Changes (HAP/VAP)
Please list up to 2 things you will do differently as a result of participating in this activity:
• Will look for susceptibility patterns and determine length of 

treatment based on clinical response
• Better able to tailor therapy to the patient
• Will change length of treatment based on clinical response
• Use different antibiotics according to the latest studies
• Start novel therapy sooner than before
• Continue to learn more about these drug resistant infection
• Discuss with microbiology dept and pharmacy
• Consider new abx /try to locate antibiotic
• Consult biogram, think about duration of tx of HAP/VAP

• Be more aware of treatment options for patients and make 
use of treatment  guidelines available.

• Always consult institutions antibiogram and advise on 
empiric therapy

• Will change length of treatment based on clinical response 
and will check the susceptibility/organisms in the vicinity to 
determine type of treatment

• More frequent use of biogram
• Consideration of novel agents
• Allow me to be more aware of treatment guidelines for 

treatment.



Contact Information
Richard Keenan
VP, Education Development
Academy for Continued Healthcare Learning (ACHL)

E: rkeenan@achlcme.org
P: 773-714-0705 ext. 215
C: 610-742-0749

mailto:rkeenan@achlcme.org
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