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Activity Description: Expert Kathleen Mullane, DO, PharmD, responded to clinical challenges and barriers presented by faculty, 
James Lewis, PharmD, and George Thompson, MD. These rounds were offered to learners as 3 fungal infection modules: 
Mucormycosis, Candidiasis, Aspergillosis. The activity featured a set of short, effective, and connected lessons that presented 
clinical information surrounding the challenges associated with treating rare and/or refractory invasive fungal infections.

Launch Date: January 31, 2019
Expiration Date: January 31, 2020

Credit: 1.00 AMA PRA Category 1 CreditTM

Sponsored by: The Academy for Continued Healthcare Learning (ACHL)
Supported by: An educational grant from Astellas

Intended Audience: Infectious disease specialists, transplant specialists, oncologists, hematologists, emergency room physicians, 
surgeons, and other members of the healthcare team, especially those in the community hospital setting.

Activity Availability:
 https://www.mycme.com/faculty-rounds-exploring-the-advances-in-the-management-of-invasive-fungal-

infections/activity/5790/
 https://www.achlcme.org/IFI

Outcomes Methodology: Activity-related changes in clinician knowledge, competence, and performance were evaluated by using 
pre/posttest questions, evaluation data and a 30-day post-activity follow-up survey. 

Overview

https://www.mycme.com/faculty-rounds-exploring-the-advances-in-the-management-of-invasive-fungal-infections/activity/5790/
https://www.achlcme.org/IFI


Activity Screenshots



Final Participation
2591 Clinician Participants; 694 Certificates Issued (surpassed 1800 participant guarantee) 

Practicing Type
30% Physicians, 40% Physician Assistants/Nurse Practitioners, 12%RNs

Objectivity & Balance
Objectivity and balance rated as good/excellent by 95% of learners

Learning Objectives

99% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.32/4.0

Faculty

Drs. Mullane, Lewis and Thompson were highly rated by 97% of learners

Executive Summary: Levels 1-2



Executive Summary: Levels 3-5
The largest areas of knowledge growth among all clinicians was pertaining to therapy selection for invasive 
mucormyosis, showing 40% improvement from pre to post test 

76% indicated they will change their practice as a result of their participation, with 38% changing 
diagnostic/screening protocols for patients presenting with refractory febrile infections.

Changes made from this activity will impact 3,199 to more than 11,965 potential IFI patients each month.

Lack of equipment/resources and lack of staff time were reported as the most common barriers to implementing 
changes in practice.

In a 30-day follow-up survey, 74% of learners indicated they made a change in their practice.

.34 Effect Size indicates that the target audience learners are now ~23.78% more knowledgeable of the content 
assessed than prior to participating in this activity.



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

equivalent. 

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 online survey), only 

first-attempt was collected.

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

the education after viewing the front matter.
• Target Audience : community hospital physicians and pharmacists specializing in infectious disease, 

hematology/oncology, surgery or critical care.



d 01
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03

04

Participants

Pretest Takers

Learners

Posttest Takers

05Certificates Issued

Participant
An HCP who took action to begin the educational 
activity after reviewing the CME front matter.

Pretest Taker
An HCP who completed the pretest

Learner*
An HCP who engaged in the core educational 
content/intervention.

Posttest Taker

Certificates Issued
An HCP who received an AMA PRA Category 1 
Credit™ certificate or certificate of participation. 

2,591

694

703

Participation Metrics

An HCP who passed or failed the posttest. 

787

Unknown

*At the time of programming (Dec 2018), this definition of a learner was not a separate 
datapoint but rather combined into the pretest taker. Programs released in 2020 and 
beyond will have this data point. 



Final Participation

30%

28%
12%

12%

18%

Participation by Clinician Type

Physician
Physician Assistant
Nurse Practitioner
Nurse
Other HCP

Participants Certificates 
2,591 694

14%

6%

16%

15%5%

44%

Participation by Specialty

Family Medicine/General Practice
Infectious Disease
Critical Care/Emergency Medicine
Surgery
Hematology/Oncology
Other

N=694



Demographics

2%
14%

19%

20%
15%

30%

Years in Practice

N/A

1 to 5

5 to 10

10 to 15

15 to 20

> 20

21%

27%

23%

2%

10%

1%

8%
8%

Practice Setting
Academic Hospital
Community Hospital
Private Practice (outpatient)
Pharmacy
Government/Public Health
Clinical Research
Not Practicing
Other

N=694



Cohen’s d Effect Size: Target Audience

.34 Effect Size indicates that the target audience learners are now ~23.78% more knowledgeable of the content 
assessed than prior to participating in this activity.

Pre-Test Post-Test

50%Mean 

0.26Standard 
Deviation

75Sample Size

59%Mean 

0.27Standard 
Deviation

75Sample Size

Cohen’s d Effect Size = .34

This Effect Size calculation includes all “target audience” activity completers and encompasses four pre/post-test 
questions. First-attempt posttest data was 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

Target Audience: community hospital physicians and pharmacists 
specializing in infectious disease, hematology/oncology, surgery or critical 
care



Cohen’s d Effect Size: Other HCPs

.32 Effect Size indicates that other HCP learners are now ~22.54% more knowledgeable of the content assessed 
than prior to participating in this activity.

Pre-Test Post-Test

46%Mean 

0.27Standard 
Deviation

619Sample Size

55%Mean 

0.29Standard 
Deviation

619Sample Size

Cohen’s d Effect Size = .32

This Effect Size calculation includes all activity completers that fell outside of the defined target audience and 
encompasses four pre/post-test questions. First-attempt posttest data was 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



Learning Objectives

99% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.32/4.0

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

4=Strongly Agree; 
1=Strongly Disagree

Identify patients at risk for IFIs using clinical characteristics and diagnostic 
tests 3.34

Identify appropriate antifungal therapy based on patient factors, clinical 
presentation, and susceptibility testing 3.34

Compare and contrast pharmacokinetic/pharmacodynamic profiles and 
efficacy and safety of available antifungal agents 3.29

N=694



Faculty & Overall Evaluation

The faculty were rated good or excellent across all areas by 97% of learners.

Please rate the faculty on the criteria listed

Rating scale: 4=Excellent; 1=Poor
Overall Faculty ACHL Faculty Rating 

Average 

Ability to effectively convey the subject matter 3.37 3.58

Ability to deliver an objective and balanced presentation 3.37 3.53

Ability to present scientifically rigorous information 3.36 3.53

N=694

Overall Evaluation Analysis of Respondents

Rating scale: 4=Excellent; 1=Poor

Effectiveness of teaching method used 3.35

Appropriateness and effectiveness of active learning strategies (questions, 
cases, discussion, etc)

3.33



Objectivity & Balance

Activity was perceived as objective, balanced and non-biased

1%

99%

Did you perceive any bias?

Yes No

N=694

51%
44%

4%

Excellent Good Fair Poor
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20%
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60%
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80%

90%

100%

Objectivity & Balance



Pretest vs. Posttest Summary

Following participation in this activity, clinicians demonstrated 
improve knowledge about risk factors, therapy selection, and 

guidelines. While knowledge gains were seen across all areas, 
additional education addressing therapy selection and guidelines is 

warranted to ensure competence and confidence to apply to practice.

67%
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53%
40%

75%

57%
64%
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Pre Post (1st Attempt)

Topic Target Audience 
% Change

Other HCP 
% Change

Aggregate 
% Change

Risk Factors 12% 18% 18%

Therapy Selection 
for Invasive 

Mucormycosis
46% 40% 40%

Therapy for 
Breakthrough 
Invasive Mold 

Infection 

21% 17% 17%

Candidiasis 
Guidelines 5% 12% 12%

Overview of Correct Responses Target Audience Performance
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Knowledge Acquisition: Risk Factors

There was a modest increase in the percentage of learners who identified the 
three main high-risk factors for invasive aspergillosis with a slightly higher 

increase in learners outside of the target audience. Increased recognition of high-
risk patients may translate to improved prophylactic use of antifungal agents in 

at-risk patients.

1. Which of the following patient indicators are possible high-risk factors for 
invasive aspergillosis?

A. Hematopoietic stem cell transplant; solid organ transplant; 
inherited/acquired immunodeficiency

B. Iron overload; uncontrolled diabetes mellitus/ketoacidosis

C. Travel to the U.S. Pacific Northwest; asthma

D. Broad-spectrum antibiotic use; central lines

Risk Factors

67%

7% 9%
17%

75%

8% 11% 6%

A B C D
0%

20%

40%

60%

80%

100%
Pre (n=75) 1st Attempt Post (n=75)

59%

14% 12% 15%

71%

12%
6% 11%

A B C D
0%

20%

40%

60%

80%

100% Pre (n=619)
1st Attempt Post (n=619)

Target Audience Performance

Other HCP Performance



Clinical Competence: Selection of Therapy

There was a 46% increase in target audience learners who selected the best option for this 
complex patient requiring surgical debridement and medical therapy with activity against 

Mucorales and a minimal impact on renal failure. Yet, one-third of aggregate learners continued 
to select the therapy approach with less activity against Mucorales, suggesting a continued gap 
in the selection of therapy. This could be from confusion surrounding recent comparison trials or 
a lack of experience with some of the rarer infections. Suggest additional education to reinforce 

treatment selection and supportive evidence. 

2. Patient KC is a 44-year-old obese diabetes patient with chronic kidney 
disease creatinine clearance of 15 who presents to the ED with severe 
sinusitis and high fever; prior outpatient treatment with broad-spectrum 
antibiotics failed. Tissue samples were collected on admission 1d ago; PCR 
lab testing results are suggestive of Mucorales. Susceptibility testing results 
are still pending. Which of the following treatment regimens is the BEST 
possible empiric therapeutic option until susceptibility data are available?

A. Rapid surgical debridement of necrotic tissues; voriconazole plus 
deferasirox

B. Rapid surgical debridement of necrotic tissues only

C. Rapid surgical debridement of necrotic tissues; IV isavuconazole
D. IV voriconazole only

Therapy Selection for Invasive Mucormycosis

38%

12%

39%

11%

28%

8%

57%

7%

A B C D
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80%

100%
Pre (n=75) 1st Attempt Post (n=75)

35%

15%
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16%
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9%

A B C D
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80%

100%
Pre (n=619) 1st Attempt Post (n=619)

Target Audience Performance

Other HCP Performance



Clinical Competence: Breakthrough Invasive 
Mold Infection 

Aggregate learners demonstrated increased competence in the selection of appropriate 
therapy for this patient requiring surgical intervention and medical therapy. While these data 
indicate that participants recognized the need for a change in therapy and increased their 

ability to select antifungal therapy based on patient factors, clinical presentation, and 
susceptibility testing, more than one-third incorrectly responded, suggesting the need for 

education on therapy for invasive mold infections.

3. A 51-year-old white male with chronic myelomonocytic leukemia (CMML) transformed to 
acute myeloid leukemia (AML) is on enasidenib, with persistent neutropenia; he also 
receives levofloxacin/valacyclovir/posaconazole PO prophylaxis to reduce risk of infection. 
He is admitted to hospital for fatigue and a right-sided headache and facial numbness and 
was briefly admitted 2 weeks ago with periodontal abscess and sinusitis treated with 
amoxicillin/clavulanate. ENT endoscopy findings indicate extensive right-sided sinusitis 
with fluid buildup and rapidly advancing necroses. Lab findings indicate a breakthrough 
invasive mold infection (bIFI) with Mucorales isolate (Rhizopus). According to the 
information presented in the activity AND assuming there are no institutional formulary 
restrictions, which of the following therapeutic options is the BEST to use in this case 
given existing posaconazole prophylaxis?

A. Surgical debridement to visible normal bone; switch to IV posaconazole at increased 
dose

B. Surgical debridement to visible normal bone; switch to IV isavuconazole, plus 
lipid amphotericin B

C. Surgical debridement to visible normal bone only

D. Surgical debridement to visible normal bone; discontinue azole therapy and treat with 
lipid amphotericin B only.

Therapy for Breakthrough Invasive Mold Infection 

15%

53%

9%
23%

7%

64%

4%

25%

100%

A B C D
0%

20%

40%
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80%

100%

Pre (n=75) 1st Attempt Post (n=75) Follow-up (n=4)
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80%

100%
Pre (n=619) 1st Attempt Post (n=619) Follow-up (n=15)

Target Audience Performance

Other HCP Performance



Knowledge Acquisition: Candidiasis Guidelines

There were minimal increases in correct identification that the 2016 IDSA 
guidelines now recommend echinocandins over azoles for first-line therapy for the 

treatment of invasive candidiasis. One-quarter of learners continued to select a 
therapy that has been associated with resistance, suggesting a need for 

increased education on resistance patterns and increasing azole resistance.

4. According to the 2016 IDSA guidelines for the treatment of invasive 
candidiasis, which of the following agent(s) is/are preferred first-line 
treatment(s) for candidemia in non-neutropenic patients?

A. An echinocandin (eg, caspofungin, micafungin, or anidulafungin)

B. PO fluconazole

C. Lipid amphotericin B

D. Amphotericin B deoxycholate

Candidiasis Guidelines

40% 37%

11% 12%

42% 40%

9% 9%
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Clinical Confidence 

These data indicate a substantial shift in confidence with screening for/diagnosing 
and/or managing IFIs in both learner types. For example, 97% of target audience 

learners reported being very or somewhat confident after their participation 
compared with 67% preparticipation. On the follow-up survey, 100% of the target 
audience remained either very or somewhat confident screening for/diagnosing 

and/or managing IFIs. 

How would you rate your clinical confidence at screening for/diagnosing and/or 
managing invasive fungal infections (IFIs) in the patients you currently treat?

A. Very confident

B. Somewhat confident

C. Not at all confident

Clinical Confidence: Screening/diagnosing, Managing IFIs
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56%
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46% 51%
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50% 50%
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Post-activity Clinical Confidence 

Confidence in interpreting susceptibility testing results was high after participation 
in the activity, with more target audience learners reporting being very confident. 

After participating in this activity, how confident are you conducting/requesting 
and interpreting susceptibility testing results on all IFIs?

A. Very confident

B. Somewhat confident

C. Not at all confident

Clinical Confidence: Susceptibility Testing
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Post-activity Clinical Confidence 

Confidence in applying this information to selection of therapy in IFIs was also 
high after participation in the activity.

After participating in this activity, how confident are you making therapeutic 
selections for IFIs according to local susceptibilities

A. Very confident

B. Somewhat confident

C. Not at all confident

Clinical Confidence: Treatment Selections

51% 47%

1%

A B C
0%

20%

40%

60%

80%

100%
Post (n=75)

35%

62%

4%

A B C
0%

20%

40%

60%

80%

100%
Post (n=619)

Target Audience Performance

Other HCP Performance



Practice Change

76% of learners intend to make one more change in their practice as a result of this education. Specifically, 38% of learners plan to 
change diagnostic/screening protocols for patients presenting with refractory febrile infections. 30-day follow-up survey data reveals 

that 74% of survey respondents made one or more changes to their practice following exposure to this education.

26%

11%

16%

11%

16%

5%

24%

8%

15%

17%

30%

38%

0% 5% 10% 15% 20% 25% 30% 35% 40%

This activity validated my current practice; no changes will be
made

Other changes

Update/alter local diagnostics/susceptibility testing protocols
and/or equipment at my institution

Update/alter IFI treatment formulary(ies) at my
institution/consult with Pharmacy & Therapeutics Committee

Update/alter antimicrobial stewardship protocols at my
institution

Change diagnostic/screening protocols for patients presenting
with refractory febrile infections

Post-activity (n=693)
Follow-up (n=19)

Multiple responses allowed

Please identify how you will change your practice as a result of participating in this activity: 



Patient Impact Calculation

Changes may impact 3,199 to more than 11,965 potential IFI patients each month. This assumes data in chart 
above is representative of all participating healthcare professionals (2,591), who indicated they would change 

their practice as a result of participating in this activity (76%).

Number of patients displaying symptoms which may indicate a fungal infection/require screening seen per 
month:

34%

55%

8%
2% 1%

0

1-10

11-15

16-21

>21

N=694



Barriers to Planned Change

18%
4%

6%
7%

8%
11%

14%
15%
15%

17%
23%

26%

0% 10% 20% 30% 40% 50% 60%

No barriers
Other

Lack of supporting evidence in the literature
Do not have an implementation strategy

Patient adherence/compliance issues
Insurance/reimbursement issues

Formulary availability
Organizational/institutional culture

Lack of consensus or professional guidelines
Cost

Lack of equipment or necessary resources
Lack of staff time to implment change

Participants indicated lack of staff time to implement change (26%) as most common barrier to implementing changes in their 
practice, followed by lack of equipment or necessary resources (23%). Resources/equipment barriers may include formulary/P&T 

restrictions or lack of local susceptibility testing capabilities.  Of those who identified barriers, 74% will attempt to address the 
perceived barrier(s) in order to affect change.

N=693; multiple responses allowed 



Topics of Interest

4%

18%

33%

37%

41%

0% 20% 40% 60%

Other

MALDI-TOF testing

Management of Cryptococcus infections (all species)

Surgical debridgement techniques in IFIs

Fungal endocarditis (all-cause)

Fungal endocarditis (all-cause) was rated with the highest interest for future education. 

N=621; multiple responses allowed



Implications for the Future
• Based upon the findings from this activity, recommended suggestions for 

future education are included below:
• Case-based education focusing therapy selection

• Include interactivity with feedback to allow learners to recognize 
errors and rationales for more appropriate decisions

• Interactive learning that is adaptive to the clinicians’ knowledge level 
and acumen

• Learner is directed to content that addresses their identified gaps 
and bypasses areas of established proficiency

• Incorporate guideline education in all educational formats



Contact Information
Amanda Kaczerski, MS, CHCP
VP, Education Development
Academy for Continued Healthcare Learning (ACHL)

E: akaczerski@achlcme.org
P: 773-714-0705 ext. 148
C: 973-495-4828

mailto:akaczerski@achlcme.org
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