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ACTIVITY SUMMARY LEARNER PARTICIPATION

REMAINING PRACTICE GAPS AND EDUCATIONAL NEEDS  EDUCATIONAL GAINS

22%

18%

18%

8%

8%
5%

43%

47%  
Absolute increase in final 
knowledge & competence 

gains (pre-post activity)

Gap # 2 
As combination IO therapy becomes more prevalent, HCPs would benefit from additional 
education that addresses differentiating irAEs from TRAEs associated with conventional and 
targeted therapies through both case-based education and strategies that support improved 
practical application. (14%)

Gap # 1 
Despite reported knowledge gains, and an overall improvement in self-reported confidence, 
most learners indicate moderate to high levels of residual uncertainty in the overall 
management of irAEs.  Education should focus on experiential learning (case-based) to foster 
skills while simultaneously bolstering confidence. (15% across all knowledge and competence 
measures; 80% for highest level of confidence)

Gain #1 Improved ability to differentiate irAEs from side effects 
associated with traditional chemotherapy. (LO1, 56%)

Gain #2: Increased confidence in providers ability to identify and 
management rare immune-related adverse events (LO2, 27%) 

Gain #3: Improved competence managing rare irAEs (LO2, 52%)

Gain #4: Improved ability to apply guideline-recommended 
approach to recognizing and managing irAEs.  (LO3, 50%)

Gain #5: Increased proficiency integrating management of irAEs 
into communication between patients and their care team.  (39%)

Practical Strategies for the Multispecialty Recognition and Treatment 
of Rare Immune-related Adverse Events; Grant ID: 56193581

Gap # 3 
Future education should model evidence based clinical pathways for managing patients 
across the compendium of care.  Future education with decision trees, simulated cases, 
practice aids (eg patient workup sheets) and hospital grand rounds/MMRs will provide team-
based avenues for translating knowledge and competency to practice. (15%)

• Sponsored by: ACHL
• Supported by: BMS
• Enduring material: July 10, 2020 – July 10, 2021

• Link: https://www.achlcme.org/irAEinfographic
• Total Cost of Activity $80,000
• BMS Support: $80,000
• BMS Cost per Participant: $35.97
• Final Participation Metrics: 

• Participation (clicked start): 2,224 (1300 guaranteed)
• Learners (engaged in content): 634
• Certificates issued: 277

Up to 5,346
patients impacted 

monthly

TOTAL
Learners MDs/DO NP/PA PharmD Nurses

Other
(dietitians, case managers, 

researchers , unknown)

634 27% (171) 32% (203) 2% (13) 25% (159) 14% (88)

Total Actual Unique Learners

TOTAL 
Physician
Learners

Specialists Sub-
specialists PCPs

171 73% (125) 0% (0) 27% (46)

Breakdown of Physician Learners

US Ex-US

87% (552) 13% (82)

US vs Ex-US Learners

https://www.achlcme.org/irAEinfographic
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 Enduring Activity:
• Type: Immersive Infographic
• Link: https://www.achlcme.org/irAEinfographic
• Credit: 1.00 AMA PRA Category 1 Credit, 1.0 CRBN contact hour, and qualifies for QPP 

Improvement Activity points
• Activity Availability: July 10, 2020 – July 10, 2021

 Reporting Methodology
• Pre- and posttest responses have been paired/matched. Non-completer data has been 

omitted to ensure comparison groups are equivalent

Educational Activity Details

https://www.achlcme.org/irAEinfographic


Learning Objectives and 
Target Audience

 Learning Objectives: 
1. Differentiate irAEs in patients receiving immune checkpoint inhibitor therapy from 
those associated with traditional treatment modalities.
2. Outline the occurrence, identification and management of rare irAEs 
3. Discuss strategies including recent guideline recommendations for monitoring and 
managing irAEs.
4. Integrate management of irAEs into the overall treatment of patients with cancer 
and improve communication between patients and their care team.

 Target Audience: This activity is intended for oncologists, hematologists, 
gastroenterologists, cardiologists, internists, emergency medicine physicians and other 
specialists who care for oncology patients receiving immune checkpoint inhibitors.
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Faculty

Marianne Davies, DNP, MSN, RN, APRN, CNS-BC, ACNP-BC, AOCNP
Assistant Professor of Nursing
Yale University School of Nursing

John A. Thompson, MD
Medical Director, Phase I Clinical Trials Program
Seattle Cancer Care Alliance
Professor, Division of Oncology
University of Washington School of Medicine 
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Anticipated Participants as per proposal vs Actual Participants

Anticipated Participants Actual Participants 

N=1300 N=2,224

Grant ID: 56193581

Certificates Issued

N=277

27%

32%

25%

2%

1%
1%

1%
11%

Participation by Clinician Type

Physician
NP/PA
Nurse
Pharmacist
Dietitian
*Other HCP
Non-HCP
Unknown

Actual Learners

N=634

Participant: term used to describe an HCP who reviewed the 
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. Certificate recipient: a 

unique HCP who received 
an AMA PRA Category 1 
Credit™, CBRN contact 
hour, or a certificate of 
participation. 

Learners, N=634

*Other HCPs include case managers 
(.32%) and researchers (.47%)
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15%

12%

10%

8%6%

5%

5%

5%

3%
2%

2%
2%

15%

Participation by Specialty Oncology
Family/General Practice
Hematology
Emergency Medicine
Internal Medicine
Dermatology
Cardiology
Orthopedics
Surgery
Neurology
Radiology
Ophthalmology
Other*

Learners, N=634

*Other specialties include:
• 2%: OB/GYN, Urology
• 1%: Pharmacy, Pediatrics, 

Nursing, Anesthesiology
• <1%: Rehab Medicine, 

Geriatrics, Psychiatry, Pain 
Management, Endocrinology, 
Long Term Care, Nephrology, 
Optometry, Geriatric 
Psychology, Nutrition 
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Educational Impact Summary
(Key Take-Home Messages)

1. Participation is heterogeneous representing varied specialties/disciplines, reflecting broad interest in the subject 
matter

2. Post- intervention, 85% of HCPs stated they are somewhat or very confident in their ability to recognize and manage 
irAE, with an overall positive shift in confidence of 27 percentage points post intervention.

3. Knowledge and competency improvements were demonstrated across all learning objectives resulting in an 
average increase of 47 percentage points from baseline to posttest. (76% normalized gain)

4. After participating in this activity, HCPs are better able to differentiate irAEs from other TRAEs, though largest gains 
were demonstrated in the recognition and management of neurological irAEs compared to endocrine related 
which despite smaller gains, had a higher baseline

5. Qualitative feedback illustrated educational success in determining impacts of ICI treatment on patients’ cancer 
care and balancing tumor response with irAEs

6. 80% of learners intend to change their practice as a result of this education. Of those, 47% indicated there were no 
barriers to applying the changes they indicated on the previous question. 

7. Practice changes from this activity will impact 2,298 to more than 5,346 patients receiving ICI treatment each 
month.

8. Of those who completed the follow-up survey (n=10), 100% indicated the fully or partially implemented changes in 
their practice. 



Knowledge, Confidence, 
Competence, and Performance 
Outcomes 
(pre-post activity)
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Clinical Confidence: Identifying and Managing irAEs
Moore’s Level Achieved: 4
Learning Objective: Outline the occurrence, identification and management of rare irAEs
Question: How confident are you in your ability to identify and manage rare immune-related adverse events (irAEs)? 

11%

47%

42%

20%

65%

15%

50%

50%

Pre, N=385 Post, N=385 Follow-up, N=10

Somewhat confident

Not at all confident

Very confident

After participating in 
this activity, clinicians 
are more confident in 

their abilities to 
identify and manage 

rare irAEs. While a 
portion of clinicians 

are still indicating low 
confidence 

suggesting a need for 
continued education, 
85% of HCPs reported 

moderate to high 
confidence, a 27% 
positive shift over 

baseline.

Grant ID: 56193581



Cohen’s d Effect Size = 2.09

 An effect size of 2.09 indicates that participating clinicians are 
over 80% more knowledgeable of the content assessed than 
prior to participating in this education.

Pretest 
39%Mean 

0.23Standard 
Deviation

385Sample Size

This Effect Size calculation uses pre- and post-test question responses from all paired pre and posttest takers.

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.  

Posttest
85%Mean 

0.21Standard 
Deviation

385Sample Size
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Pretest vs. Posttest Summary

31%

47%

35%

46%

34%
40%

87% 90%
85% 85% 86%

79%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

irAE Time to
Presentation

Identification of
Rare Neurologic

irAEs

Management
of Rare

Neurologic irAEs

Risk of Rare
Endocrine irAEs

Risk of irAEs with
Combination
Approaches

Management
of Endocrine

irAEs

Pre (N=385) Post (N=385)
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Topic Absolute 
% Change 

irAE Time to Presentation 56%

Identification of Rare Neurologic 
irAEs 43%

Management of Rare Neurologic 
irAEs 50%

Risk of Rare Endocrine irAEs 39%

Risk of irAEs with Combination 
Approaches 52%

Management of Endocrine irAEs 39%

76% 
Normalized 

Change



14
Knowledge Acquisition: irAE Time to Presentation
Moore’s Level Achieved: 3
Learning Objective: Differentiate irAEs in patients receiving immune checkpoint inhibitor therapy from those 
associated with traditional treatment modalities
Question: Compared with AEs of conventional chemotherapy or targeted therapy, irAEs typically can present at 
all the following times EXCEPT:

31%

18%

12%

39%

87%

3%

4%

6%

Pre, N=385 Post, N=385

Hours after administration

Months after receiving 
first dose

Months after 
discontinuation

Years after 
discontinuation

P<.001

This content was 
intended to educate 
HCPs on differences 

with irAEs and 
traditional therapies. 
HCPs demonstrated 

increased knowledge 
following 

participation, 
revealing a 56% 

increase compared to 
base line. Future 

education should 
continue to focus on 
additional strategies 
to best differentiate 
these types of AEs.

Grant ID: 56193581
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Clinical Competence: Identification of Rare Neurologic irAEs
Moore’s Level Achieved: 4
Learning Objectives: Outline the occurrence, identification and management of rare irAEs; Discuss strategies including recent 
guideline recommendations for monitoring and managing irAEs.
Question: Karen, a 67-year-old patient, presents to you today complaining that her eyes have been more sensitive to light and that 
she has had a stiff neck as well as nausea. Among her current medications, you see that she has been receiving atezolizumab 
therapy for about a month and a half for urothelial carcinoma. You suspect Karen might have aseptic meningitis. Aside from an
MRI of the brain with and without contrast and pituitary protocol as well as a potential lumbar puncture and neurology 
consultation, what other test is recommended to determine if Karen might have aseptic meningitis?

15%

21%

47%

17%

4%

5%

90%

1%

Pre, N=279 Post, N=279

Exclude infectious 
causes, especially viral 

Electroencephalogram

Lumbar puncture and 
neurology consultation

MIR brain with and 
without contrast + 
pituitary protocol

P<.001

Learners demonstrated 
increased 

understanding of how 
to properly assess rare 

neurologic irAEs 
associated with immune 

checkpoint inhibitor 
therapy. Future 

education should 
involve additional 

clinical evaluation of 
rare irAEs of various 

other organ systems. 

Grant ID: 56193581

This question was modified following the initial 
90-day review after noticing confusion that 

currently exists with guidelines. This new 
question was created to replace the original 

question. Only clinicians who participated after 
10/5/2020 are reflected.



Clinical Competence: Management of Rare Neurologic irAEs
Moore’s Level Achieved: 4
Learning Objective: Discuss strategies including recent guideline recommendations for monitoring and managing irAEs; 
Integrate management of irAEs into the overall treatment of patients with cancer and improve communication 
between patients and their care team.
Question: Karen is diagnosed with mild/moderate aseptic meningitis. Which of the following guideline-recommended 
approaches is best for this patient?

35%

19%

34%

12%

85%

4%

5%

6%

Pre, N=385 Post, N=385

Add IV ganciclovir

Discontinue 
immunotherapy and 

initiate IVIG

Permanently 
discontinue

Hold immunotherapy 
and initiate IV acyclovir

P<.001 A 50% increased 
competency was 

seen, revealing HCPs 
now have a greater 

ability to apply 
guideline-based 
monitoring and 

management of rare 
neurologic irAEs. 
Future education 

should reinforce this 
via practice-based 
case interactivity to 

continue to push HCPs 
to apply these skills in 

clinical practice.

Grant ID: 56193581
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Knowledge Acquisition: Risk of Rare Endocrine irAEs
Moore’s Level Achieved: 4, 5
Learning Objective: Outline the occurrence, identification and management of rare irAEs
Question: Which of the following immune checkpoint regimens has a higher risk for 
endocrinopathy?

14%

46%

32%

8%

6%

85%

7%

2%

60%

30%

10%

Pre, N=385 Post, N=385 Follow-up, N=10

A combination CTLA-4 
inhibitor and PD-1 
inhibitor regimen

A combination PD-1 
and PD-L1 inhibitor 

regimen

PD-1 inhibitor 
monotherapy

CTLA-4 inhibitor 
monotherapy

P<.001

HCPs expressed 
knowledge of ICI 

regimens associated 
with a higher risk of rare 
endocrine irAEs. Future 
education should focus 

further on the 
occurrence of specific 
irAEs among different 

immunotherapy 
monotherapies and 

combination therapy 
regimens.

Grant ID: 56193581
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Clinical Competence: Risk of irAEs with Combination Approaches
Moore’s Level Achieved: 4, 5
Learning Objective: Outline the occurrence, identification, and management of rare irAEs; Integrate 
management of irAEs into the overall treatment of patients with cancer and improve communication between 
patients and their care team.
Question: Shelley, a 43-year-old woman is on combination IO therapy for melanoma. As such, clinicians caring for 
her need to counsel and monitor for increased potential (compared to potential with only PD-1/PD-L1 
monotherapy) for which of the following irAEs?

31%

34%

28%

7%

7%

86%

4%

3%

20%

60%

20%

Pre, N=385 Post, N=385 Follow-up, N=10

Primary adrenal 
insufficiency

Steven-Johnson 
syndrome

Psoriasis

Interstitial lung disease

P<.001

HCPs displayed an 
increased ability to 
discern irAEs which 

occur with combination 
regimens following 
participation in this 

activity.  As 
combination regimens 
become more readily 

used in practice, 
continued education to 
reinforce this education 
with competence and 

performance-based 
approaches are 

suggested. 

Grant ID: 56193581
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Clinical Competence: Management of Endocrine irAEs
Moore’s Level Achieved: 4, 5
Learning Objective: Integrate management of irAEs into the overall treatment of patients with cancer and 
improve communication between patients and their care team.
Question: Ronald, a 64-year-old man, receiving combination nivolumab and ipilimumab for renal cell carcinoma 
presents with hyperglycemia. A work-up is negative for diabetic ketoacidosis but he is diagnosed with new-onset 
type 1 diabetes. He is initiated on insulin therapy and achieves good glycemic control. Due to his response, he is 
interested in continuing immunotherapy. How would you counsel him?

15%

21%

24%

40%

5%

6%

10%

79%

30%

20%

50%

Pre, N=385 Post, N=385 Follow-up, N=10

He should switch to 
another regimen

Nivolumab is 
contraindicated so he 

should continue with 
ipilimumab monotherapy

He can continue his 
current regimen

He is no longer a 
candidate for 

immunotherapy due to 
his diabetes

P<.001

HCPs need to 
understand the 

implications of the 
endocrine irAE and 

determine the impact 
on continuing care. 
HCPs demonstrated 

through this activity an 
increased ability to 

apply the awareness 
of endocrine irAEs and 
determine best course 
of care which resulted 

in continuing his 
combination IO/IO 

therapy. 

Grant ID: 56193581



Learners’ Planned Changes to Practice: 
(post-activity)
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48%

40%

42%

19%

19%

20%

5%

20%

40%

50%

40%

10%

10%

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

Post, N=287 Follow-up, N=10

More effectively counsel patients on potential irAEs (e.g. provide 
checklists, wallet cards)

More accurately differentiate irAEs from AEs from conventional 
chemotherapy and targeted treatments

Improve communication with others on the multidisciplinary team 
to determine irAE management and potential reintroduction of IO 

therapy
Incorporate oncology nurse consultations with patients on IO 

treatment and irAEs

Modify irAE assessment and management strategies to adhere to 
latest guideline recommendations for irAE workup and treatment

This activity validated my practices; no changes will be made

Increase consideration of holding and later reintroducing IO 
treatment following irAE incidence (as applicable to guidelines)

Other change

80% of learners intend 
to change their 

practice as a result of 
this education. 

Specifically, 48% have 
been given the 
education and 

gained confidence 
needed to more 

accurately 
differentiate irAEs from 
AEs from conventional 

chemotherapy and 
targeted treatments. 

Multiple responses allowed
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43%

39%

8%

6% 4%
Post, N=287

0 1-10 11-20 21-50 >50

Number of patients receiving immune checkpoint inhibitor therapy seen per month:

Changes made from this activity have the 
potential to impact 2,298 to more than 5,346 

patients receiving ICI therapy each month. This 
assumes data in the pie chart is representative 
of all 634 learners, who indicated they would 

change their practice as a result of 
participating in this activity (80%). 



18%

13%

15%

15%

10%

16%

3%

4%

51%

3%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Post, N=287

Lack of staff time to implement change

Insurance/reimbursement issues

Organizational/institutional culture

Patient adherence/compliance issues

Lack of supporting evidence in the literature

Lack of equipment or necessary resources

Cost

Lack of consensus or professional guidelines

No barriers

Other barriers

Barriers to Change(post-activity)
22
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51% of Participants 
indicated there were 

no barriers to applying 
the changes they 
indicated on the 

previous question. Of 
those HCPs who 

reported barriers, 84% 
will attempt to 

address the perceived 
barrier(s) in order to 

affect change. 

Multiple responses allowed



Learners’ Remaining Practice Gaps 
(Include absolute % for each remaining gap 

based on pre/post test responses) 
• Despite reported knowledge gains, and an overall improvement in self-reported 

confidence, most learners indicate moderate to high levels of residual uncertainty in 
the overall management of irAEs.  Education should focus on experiential learning 
(case-based) to foster skills while simultaneously bolstering confidence. (15% across all 
knowledge and competence measures; 80% for highest level of confidence)

Gap #1

• As combination IO therapy becomes more prevalent, HCPs would benefit from 
additional education that addresses differentiating irAEs from TRAEs associated with 
conventional and targeted therapies through both case-based education and 
strategies that support improved practical application. (14%)

Gap #2
• Future education should model evidence based clinical pathways for managing 

patients across the compendium of care.  Future education with decision trees, 
simulated cases, practice aids (eg patient workup sheets) and hospital grand 
rounds/MMRs will provide team-based avenues for translating knowledge and 
competency to practice. (15%)

Gap #3
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Clinically Valuable Feedback from Learners:
Please list one pearl you took away as a result of participating in this activity:

24
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Learners had the option to list any remaining questions following 
their participation in the activity, however no questions have been 

received.

• irAEs tend to be relatively delayed onset and inflammatory or auto-immune 
in nature

• Delayed onset for some irAEs
• Check morning cortisol on all patients suspected of aseptic meningitis
• Treatment of aseptic meningitis
• Availability of multiple therapeutic modalities
• Delay between introduction of the drug and development of symptoms
• Increased knowledge of when you would typically see adverse reactions 

occur after medication is initiated
• Differentiate irAEs from AEs from conventional chemotherapy
• Better differentiate irAEs from AEs from conventional chemotherapy and 

targeted treatments
• Duration of monitoring
• Can restart after type 1 diabetes occurs
• New onset type 1 dm is ae
• The wide range of possible irAEs.
• Cortisol for aseptic meningitis evaluation
• Immune reactions are common but can manifest in rare ways
• That AE can occur after 1 year
• Management of common symptoms related to irAEs
• I can better differentiate irAEs from AEs
• Education on medications
• CNS implications
• The importance of patient education
• Immune checkpoint inhibitors (ICI’s) is a term never mentioned once in my 

medical school training.

• This was a great initial introduction to irAEs from a student perspective.
• Never dismiss patient symptoms.
• Knowledge about adverse effect of conventional and immunotherapy
• Common adverse effects of checkpoint inhibitors
• AE’s can occur long after a hospitalization and need to be addressed before 

a patients leaves the hospital
• Prompt referral to specialist if indicated
• It may to switch a clinical trial to implant cancer patient's own tumor under 

subcutaneous to do immuno drug test and response.
• Understanding these medications and issues that patients may present with.
• CTLA-4 and PD-1 higher comp rate
• Average time to reactions
• Guillain Barre and Myasthenia info
• Onset between irAEs and chemotherapy differ considerably
• Management aseptic meningitis
• Definition of the abbreviations and the basic chemistry involved
• Better understanding on cellular level.
• Those who have had auto immune reactions have better cancer outcomes
• irAEs are manageable with careful screening and early recognizing.
• Check for long term effects
• Side effects of immunomodulators
• Importance of keeping lines of communication between medical staff and 

patients/families receiving treatment and evidenced based practice 
regarding rare immune related



Learner Satisfaction

Faculty were knowledgeable

97%

Overall effective format

97%

Overall quality of education

98%

73%

Overall relevant content

97%

Learning objectives were met

99%

Overall free from commercial bias

N=287N=287N=287

N=287N=287N=287
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