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Activity Description: In this interactive case challenge, James Lewis, PharmD and George Thompson, MD 
provide commentary and practical guidance on the prevention and management of invasive fungal infections. 
Participants proceed through clinical decisions for three theoretical patients and receive supporting guidance on 
applying testing results and formulating personalized treatment.

Activity Availability: August 11, 2020 – August 11, 2021

Credit: 1.0 AMA PRA Category 1 Credits™ and qualifies for MIPs Improvement (medium weight) under MACRA

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

Intended Audience: Infectious disease clinicians, oncologists/hematologists, critical care specialists, and the 
multidisciplinary healthcare team involved in the care of patients with or at risk for invasive fungal infections.

Activity Availability:
 ACHLcme.org: https://www.achlcme.org/IFI_cases
 Healio.com: https://cme.healio.com/infectious-disease/20200728/improving-the-diagnosis-and-

management-of-invasive-fungal-infections
 Direct video access: https://achlcme.org/digital/ifi200/index.html

Overview

https://www.achlcme.org/IFI_cases
https://cme.healio.com/infectious-disease/20200728/improving-the-diagnosis-and-management-of-invasive-fungal-infections
https://achlcme.org/digital/ifi200/index.html


Interim Executive Summary
Unique 

Participants
Learners Certificates 

Issued
1172 775 277

Predominant Audience: 
• 55% Physicians 
• 20% NPs/PAs

An effect size of 0.89 indicates that participating HCPs are 
now ~51.18% more knowledgeable of the content assessed 

than prior to participating in this education.

Changes will impact 1,916 to more than 3,557 patients 
with or at risk of invasive fungal infections per year. 

Learning Gains 
Implement evidence-based diagnostic 
strategies and determine when 
susceptibility testing is necessary for 
patients with invasive fungal 
infections associated with Aspergillus 
and mucormycetes
Compare and contrast the 
pharmacokinetic/pharmacodynamic 
properties, efficacy, and safety 
profiles of triazoles
Formulate treatment strategies for 
optimizing care of diverse patients 
who are at -risk or have fungal 
infections associated with 
aspergillosis and mucormycosis

65%

57%

84%

51%

48%

55%

LO3

LO2

LO1

Pre 1st Post

52% will investigate potential 
IFIs earlier in appropriate pts 

36% will seek new options for 
fungal diagnostics and testing

27% will increase use of antifungal 
prophylaxis in at-risk pts

79% of learners will change 
their practice

There was an 69% 
increase in learners (who 

see >5 IFI cases per 
year) who reported being 

“very confident” 
managing invasive fungal 

infections.

16% normalized 
gain on knowledge 
and competency 

questions (among 
experienced 

learners)

84% of follow-up survey respondents fully or 
partially implemented changes in their practice.



Future Education Opportunities

The changing 
epidemiology 
and emerging 
risk factors for 
IFIs and 
breakthrough 
infections Pharmacy and 

managed care 
pharmacy education 
on differentiation 
between the azoles

Strategies to gain 
access to newer 
therapies

Guideline-
recommendations and 
selection of antifungal 
therapy for complex 
patients
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Participants

Learner

Posttest Taker

Certificates Issued

Participant (1300 guaranteed)

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

Learner
An HCP who engaged in the core educational 
content/intervention. Average Session Duration: 26:11

Posttest Taker
An HCP who completed the posttest.

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

1172

277

Interim Participation Metrics

775

411

05Follow-up Respondents12Follow-up Survey 
A unique HCP who participated in a 90 day follow-up 
survey and received MIPs credit



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.

• Baseline data was collected via interactivity polling; responses were optional
• Baseline and posttest responses have been paired/matched. Non-completer data has 

been omitted from the analysis to ensure comparison groups are equivalent. 



Learner Demographics 

55%

20%

14%

2%
9%

Participation by Clinician Type

Physician

NP/PA

Nurse

Pharmacist

Other HCP

16%

8%

28%
14%

2%
1%

1%

15%

15%

Participation by Specialty

Infectious Disease
Hem/Onc
Family/General Practice
Internal Medicine
Critical Care Medicine
Pulmonology
Surgery
Other
Unknown

N=775



Learning Objectives & Overall Evaluation

99% of learners strongly agree or agree that all learning objectives were met, with an average rating of 3.61.

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

4=Strongly Agree; 
1=Strongly Disagree

Implement evidence-based diagnostic strategies and determine when susceptibility testing is necessary for patients 
with invasive fungal infections associated with Aspergillus and mucormycetes 3.65

Compare and contrast the pharmacokinetic/pharmacodynamic properties, efficacy, and safety profiles of triazoles 3.57

Formulate treatment strategies for optimizing care of diverse patients who are at -risk or have fungal infections 
associated with aspergillosis and mucormycosis 360

N=277

Please evaluate the following criteria: Analysis of Respondents
Rating scale: 4=Excellent; 1=Poor

Quality of the educational format 3.72

The presenters’ ability to effectively convey the subject matter 3.71

97% report the content contributed valuable information that will assist in improving quality of care for their patients.



Objectivity & Balance

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

99%

1%

This activity was free of 
commercial bias:

Yes No

71%

29%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Excellent Good Fair Poor

Rating of objectivity & balance

N=277



Clinical Confidence: Managing IFIs

There was a 69% increase in “experienced” learners (see 
more than five cases a year) who reported being “very 

confident” managing invasive fungal infections from pre- to 
post-activity. However, with 51% of this cohort indicating they 

remain only “somewhat confident” or “not at all confident,” 
future education should continue to emphasize both clinical 
confidence and clinical competence (application to practice). 

How would you rate your clinical confidence managing invasive fungal 
infections? 

A. Very confident

B. Somewhat confident

C. Not at all confident
29%

64%

7%

49% 47%

4%

33%

67%

0%

20%

40%

60%

80%

Very Somewhat Not at all

Sees >5 IFI Cases per Year

Pre (n=55) Post (n=55) Follow-up (n=6)
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49%
39%
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16%17%

83%
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100%
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Sees <5 IFI Cases per Year 

Pre (n=239) Post (n=239) Follow-up (n=6)



Cohen’s d Effect Size = 0.89

An effect size of 0.89 indicates that participating HCPs are now 
~51.18% more knowledgeable of the content assessed than prior to 

participating in this education.

Pretest 

45%Mean 

0.25Standard 
Deviation

143Sample Size

This Effect Size calculation uses baseline and post-test question responses from all paired polling and posttest 
takers. First-attempt posttest scores were used to calculate the posttest mean and standard deviation.

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

Cohen’s d effect size accounts for variances in learner populations and is more sensitive to the size of the learner population.
As such, ACHL considers effect size to be a more robust measure of educational effectiveness than normalized gains.  

66%Mean 

0.22Standard 
Deviation

143Sample Size

First-attempt Posttest



64% 63% 66% 51%

82%

87%
77%

87%

43%

85%

0%

20%

40%

60%

80%

100%

0 1 2 3 4 5 6

Baseline 1st Attempt Post

Performance Gain Summary

Participants demonstrated improved knowledge and 
competence on four of five topic domains.

Domain
Experienced 

Learner
% Change*

Inexperienced 
Learner

% Change*

HRCT Diagnostic 
Testing 36% 73%

Aspergillus Treatment 
Selection 22% 91%

Mucormycosis
Treatment Selection 32% 28%

Benefits of 
Isavuconazole w/ 

drug/drug interactions 
16% 9%

Antifungal Prophylaxis 4% 12%

Overview of Correct Responses

*Relative percent change between baseline score and 1st attempt post-assessment score. 

25% 
Normalized 

Gain
Sees >5 IFI Cases per Year (Experienced) 

49%

34%

54% 34% 51%

85%

65% 69%

31%

57%

0%

20%

40%

60%

80%

100%

0 1 2 3 4 5 6

Baseline 1st Attempt Post

Sees <5 IFI Cases per Year (Inexperienced) 



Case 1 
• 62-year-old man presents with pleuritic chest pain, cough, 

and fever after undergoing an allogeneic stem cell transplant

• Mild GVHD
• Well-controlled with prednisone and rituximab

• Previous hospital admission; discharged with Rx for 
posaconazole
• Changed to fluconazole prophylaxis due to insurance 

• Presents to outpatient oncology clinic with pleuritic chest 
pain, cough, and fever of 3 days duration
• Admitted to oncology floor



32%

4%

64%

87%

4%
9%

0

0.2

0.4

0.6

0.8

1

Pre Post Pre Post Pre Post Pre Post

A B C D

Sees >5 IFI Cases per Year (n=55)

Clinical Competence: Diagnostic Testing
A 36% increase in appropriate selection of diagnostic 

testing for this theoretical patient was observed amongst 
learners who see more than five cases each year. Of 

particular interest, a proportion of learners changed their 
pre-activity selection from a chest x-ray, indicating that Dr. 

Lewis’ discussion on imaging modalities and their 
sensitivities positively changed learner competency. These 

findings suggest that learners now recognize the role of 
HRCT in confirming a diagnosis of Aspergillus.

RG, a 62-year-old man presents with pleuritic chest pain, cough, and fever 
after undergoing an allogeneic stem cell transplant. He has been receiving 
fluconazole prophylaxis. He now presents to the outpatient oncology clinic 
with pleuritic chest pain, cough, and fever of 3 days duration. Which 
diagnostic test would you order for this patient?

A. Chest MRI
B. Chest X-ray
C. High-resolution CT scan of the chest
D. Serum galactomannan

5% 3%

42%

9%

49%

85%

4% 3%
0%

20%

40%

60%

80%

100%

Pre Post Pre Post Pre Post Pre Post

A B C D

Sees <5 IFI Cases per Year (n=198)



Behavioral Assessment: Susceptibility Testing
Inter-activity Polling

Since an organism has been identified at this point in the case 
challenge, susceptibility testing is not necessary as outlined in the 
IDSA guidelines for Aspergillus. These data suggest that additional 

education on guideline recommendations and the appropriate 
application of susceptibility testing is warranted.

Case continued: 
• Started on liposomal amphotericin B (AmB) 5 mg/kg/d
• Serum galactomannan: 2.7
• Chest CT: 2.1 x 1.7 cm lesion with surrounding halo in right lung base
• Sputum culture grows light Aspergillus terreus on hospital day 3

• A. terreus with AmB resistance identified

Is susceptibility testing appropriate for this isolate at this time?
A. Yes
B. No

75%

25%

Sees >5 IFI Cases per Year (n=52)

Yes

No

86%

14%
Sees <5 IFI Cases per Year (n=190)

Yes

No



A sputum culture grows light Aspergillus terreus on hospital day 3; A. terreus with AmB resistance is identified. What therapy 
would you select for this patient?

A. Voriconazole
B. Isavuconazole
C. Caspofungin
D. Combination regimen

63%

77%

12% 10% 10%
15% 13%
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Clinical Competence: Aspergillus Tx Selection

Selection of guideline-recommended therapy for this patient with Aspergillus increased by 
22% post-activity by learners with IFI experience. This increased competency was 

accompanied by increased confidence in managing IFIs. Most learners who responded 
incorrectly also reported increased confidence in managing IFIs post-activity suggesting the 

educational reinforcement and rationales provided contributed to the effectiveness of the 
education.
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Case 2 
• 65-year-old woman presented to an outside clinic 2 days 

prior to admission with facial swelling
• Patient has DKA and CLL maintained on ibrutinib

• Chief complaint: facial pain and swelling of the left side of 
her face

• Based on exam and biopsy, she was referred to hospital

Medical History
• Chronic renal insufficiency, DM II, CLL
• Medications

• Oral hypoglycemics (ran out of meds 1 
month ago), ibrutinib

• PE
• Temp: 98.4
• HR: 66 bpm
• O2 sats: 99% 
• Blood pressure: 154/78 mm Hg

Examination
• Well-nourished woman, obvious discomfort
• HEENT 

• Extraocular movements intact, soft tissue 
swelling of left side of face, black eschar at 
palate

• Labs
• WBC: 18.7K
• Glucose: 319 mg/dL
• Creatinine: 2.3 mg/dL



KC, a 65-year-old patient with diabetic ketoacidosis, is diagnosed with rhinocerebral mucormycosis. She is treated with surgical 
debridement and high-dose liposomal amphotericin B. After several weeks, her symptoms have resolved. What management 
approach would you now recommend for this patient?

Clinical Competence: Mucormycosis Tx 
Selection

Learner competence in the selection of guideline-recommend maintenance 
therapy for mucormycosis increased from 66% to 87% by experienced learners
post-activity. These data suggest that learners are aware of the need for long-

term therapy and of the safety benefits of isavuconazole. Confidence gains 
were reported across all learner cohorts irrespective of competency gains. Of 
the 87% of experienced learners who selected isavuconazole, 42% reported 

cost and 36% formulary access as barriers to using this agent.

A. Continue with liposomal 
amphotericin B at a lower dose

B. Discontinue therapy
C. Switch to oral isavuconazole
D. Switch to deferasirox
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Which of the following characteristics renders isavuconazole the more suitable choice for triazole therapy in a patient with 
mucormycosis who is also receiving ibrutinib?

Knowledge Acquisition: Isavuconazole    
Benefits

Learners in both cohorts demonstrated improved competence in 
selecting isavuconazole as a maintenance therapy for 

mucormycosis (slide 18), although demonstrated a lack of 
knowledge about isavuconazole characteristics. However, 

educational bias may be affecting outcomes as the experienced 
learner cohort either selected the correct answer, or an answer that 

overstated the drug's efficacy. These outcomes reinforce 
prioritization of education that can support improved application to 
practice including algorithms, decision trees, checklists and other 

tools for easy introduction into real world practice

A. It is available in an oral formulation
B. It does not undergo hepatic metabolism
C. It has a reduced likelihood for drug-drug-interactions
D. It has greater efficacy against mucormycosis than other 

triazoles

8%
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3%

51%
43% 41% 40%
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Subset w/ Access to Isavuconazole (n=64)
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Case 3 
• 72-year-old man with refractory CLL

• Underwent allogenic stem cell transplant 4 months ago
• Experienced recurrent neutropenia
• Possible mild GVHD resolved quickly

• Presents to ED
• Fever 102.5oF
• Hypotensive, tachycardic, and tachypnic
• Over the past 48 hours: productive cough, fever, and chills
• ANC: 400
• Unvaccinated grandchildren visited 5 days ago

• Initiated on voriconazole prophylaxis 2 months prior



Overall, learners were aware that all of
these risk factors increase a patient’s risk of 

IFIs. As survival rates from hematologic 
malignancies continue to increase, 

education should reinforce these risk factors 
and their association with IFIs.

Behavioral Assessment: Risk Factors
Inter-activity Polling

What are his risk factors for an IFI? (Select all that apply) 

A. Current neutropenia
B. GVHD
C. Hematologic malignancy
D. Allogeneic stem cell transplant
E. Recurrent neutropenia

75%

78%

75%

70%

90%
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Sees >5 IFI Cases per Year (n=40)
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62%

57%

51%
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Sees <5 IFI Cases per Year (n=133)
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Clinical Competence: Antifungal Prophylaxis

Learner baseline competence with selection of therapy in this case was 
relatively high in learners who see more patients with IFI with a slight 

increase post-activity. This increased competence was also associated 
with increased confidence in the management of IFIs, particularly in less 

experienced learners.

GP, a 72-year-old man with refractory CLL, underwent an allogenic stem cell transplant 4 months ago. He has experienced 
recurrent neutropenia and possible mild GVHD resolved quickly. What antifungal prophylaxis is supported by the strongest 
evidence and guideline recommendations for this patient.

A. Fluconazole
B. Inhaled amphotericin B
C. Amphotericin B deoxycholate
D. Micafungin
E. Posoconazole

15% 12% 11% 9%
16% 15%
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Behavioral Assessment: Tx Selection
Inter-activity Polling

Slightly more than one-half correctly identified the guideline-
recommended therapy for a breakthrough IFI in this patient with 
greater accuracy in more experienced learners. Given the high 

morbidity and mortality with breakthrough IFIs, education should 
continue to address selection of therapy for these patients.

Case continued: 
• Patient critically ill; transferred to the ICU

• Increasingly delirious
• Complains of vivid nightmares

• Voriconazole serum level=7.8
• Changed to IV posaconazole, however:

• Patient appears to have a prolonged 
QTc

• Posaconazole discontinued; micafungin 
prophylaxis initiated

• Patient diagnosed with breakthrough IFI

How would you manage this patient’s breakthrough 
fungal infection?

A. Lipid formulation of amphotericin B
B. Voriconazole
C. Isavuconazole
D. Itraconazole
E. Caspofungin monotherapy
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This activity increased my knowledge. 

Self-reported Impact 

This activity will increase my competence (knowing 
how to do something, knowledge in action).

This activity will improve my performance 
(what actions will be taken, skills, strategies 
and abilities implemented into practice).

85%

53%

37%

This activity will improve my patient outcomes 
(improvements in patient care and individual health 

status)
37%



Challenges in the Management of IFIs 

23%

15%

11%

20%

31%

0% 10% 20% 30% 40%

None

Health systems-related barriers

Delays in receiving results

Lack of access to new
diagnostic methods

Nonspecific clinical
presentation

What is the most significant challenge you 
face in making a prompt diagnosis of 

invasive fungal infections?

8%

17%

37%

38%

0% 20% 40%

Lack of data supporting efficacy

More comfortable with first-and
second-generation azoles

Not on formulary

Cost

What is the most significant challenge you 
face in the use of isavuconazole to treat 

IFIs?

These questions were designed to assess clinical barriers faced by learners when diagnosing and treating IFIs. First, while lack
of access to new diagnostic methods was reported by 20% of learners, nonspecific clinical presentation was noted as a 

significant challenge by 31% of learners, suggesting that education should continue to focus on at-risk populations and risk 
factors. Next, 38% and 37% of learners reported cost and lack of formulary access as barriers to the use of isavuconazole. 

This suggests that pharmacy and managed care pharmacy education may be warranted. 
N=277



Intent to Change Practice

79% of learners intend to change their practice. Among other changes, 53% intend to investigate potential fungal 
infections earlier in critically ill patients. 

N=277; Multiple responses allowed

5%

1%

8%

13%

11%

14%

16%

1%

19%

19%

25%

38%

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

Other change

Increase the use of antifungal prophylaxis in at-risk patients

Select a different antifungal therapy for my patients with invasive fungal infections

Seek new options for fungal diagnostics and susceptibility testing

Investigate potential fungal infections earlier in at-risk and critically ill patients

How will you change your practice as a result of participating in this activity?

>5 Cases per Year (n=79)

<5 Cases per Year (n=193)



Patient Care Impact

27%

43%

18%

6%
6%

How many probable/confirmed invasive fungal infections do you see in your 
clinical setting each year? 

0

1-5

6-10

11-15

>15

Changes will impact 1,916 to more than 3,557 patients with or at risk of invasive fungal infections per year. This 
assumes data in chart above is representative of all engaged learners (775) who indicated they would change their 

practice as a result of their participation in this activity (79%). 

N=277
*This calculation extrapolates patient care impact by using engaged learners (775) versus participants (1,172),

who may not have spent sufficient time in the education to effectively impact their patient outcomes.



Self-reported Practice Change

Of those who completed a 90-day follow-up survey, 84% have attested to changing their practice. 

N=12; Multiple responses allowed

8%

42%

33%

25%

33%

8%

17%

33%

33%

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

Increased the use of antifungal prophylaxis in at-risk patients

Selected a different antifungal therapy for my patients with invasive fungal
infections

Sought new options for fungal diagnostics and susceptibility testing

Investigated potential fungal infections earlier in at-risk and critically ill patients

Have you made any changes in your practice as a result of participating in this activity?

>5 Cases per Year (n=6)

<5 Cases per Year (n=6)



22%

37%

31%

14%

Cost

Formulary 
Restrictions

Organizational or 
Institutional Culture

Lack of Staff Time

Self-reported Barriers to Change

Lack of Access 
to Testing

14%

10%

Lacking an 
Implementation Strategy

Please indicate any barrier you perceive in implementing changes in your practice:

N=277 multiple responses allowed 

31% of learners do no 
perceive barriers to 

implementing changes in 
their practice. 



Topics of Interest

4%

30%

43%

47%

63%

0% 20% 40% 60%

Other

Application of susceptibility testing

Novel fungal diagnostics

Antifungal prophylaxis

Guildeline recommendations

Guideline recommendations (63%) and antifungal prophylaxis (47%) were rated with highest interest for future 
education. 

N=277



Activity Impact
Open-ended practice changes 
• More intense follow-up of the admitted patient who might have 

had invasive candidiasis, look deep clinically to find any evidence 
• Earlier dx test, empiric tx early
• Give importance to secondary infections in immunodeficient 

persons. 
• Order flacon susceptibility testing more; use isavuconazole for 

IPA
• Application of susceptible testing and anti fungus diagnostics
• Prompt treatment, identifying at risk patients to start 

prophylaxis
• Be aware of the current guidelines on diagnosing and managing 

IFI’s.
• Improve use of diagnostics, consider more treatment options
• Think of fungal infections more often and look to see what tests 

are available for me to select.
• Testing and try new recommended drugs
• More vigilant in differential diagnoses
• Consider IFI early and initiate treatment
• Be alert to empiric needs, choose the right medication
• Testing and guidelines
• Send for more sensitivity on fungal infections, and consider 

alternative medications
• Procurement of isavuconazole

• Early consultation with infectious disease. Early 
consultation with pulmonary medicine.

• Implement the prophylaxis against fungal infections with 
early recognition of fungal sepsis

• Consider formulary changes. Request ID input.
• More testing and more aggressive treatment
• Early investigation in high-risk patients
• consider fungal cultures or referral for same sooner
• Not asking echocandin sensitivity for candida/try to source 

isavuconazole
• Make possible experience with isavuconazole
• Research new diagnostics for micro labs and expand 

susceptibility testing
• Earlier testing and treatment
• Think about diagnosis .Early diagnosis
• Application of susceptibility testing and guidelines 

recommendations
• Think about the fungus, think about susceptibility
• Earlier suspicion and prophylaxis
• Identify patients at risk better request formulary change
• Use of isavuconazole
• Increased awareness to patients susceptible to fungal infections. 

Increased awareness of the types of potential fungal infections.
• Increased degree of suspicion, ask for susceptibilities



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

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

mailto:akczerski@achlcme.org
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