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Activity Description: A certified digital flipbook that included pertinent data and video insights into new and 
practice-changing therapy in the setting of epidermal EGFR mutation-positive NSCLC. Discussion/review topics 
included first-line therapy selection, mechanisms of resistance to EGFR TKIs, EGFR TKI therapy beyond 
progression, and third-generation EGFR TKIs under investigation.

Launch Date: September 25, 2018
Expiration Date: September 25, 2019

Credit: 1.0 AMA PRA Category 1 CreditTM

Sponsored by: The University of Texas MD Anderson Cancer Center
Educational Collaborator: The Academy for Continued Healthcare Learning (ACHL)
Supported by: An educational grant from Pfizer, Inc. 

Intended Audience: US-based medical oncologists, and other healthcare professionals involved in the care or 
treatment of patients with NSCLC such as health system pharmacists, oncology nurses, nurse practitioners, and 
physician assistants.

Activity Availability:
 http://www.achlcme.org/NSCLC-Guidebook
 https://www.mycme.com/targeting-egfr-mutation-positive-nsclc-critical-advances-in-care/activity/5598/

Overview

http://www.achlcme.org/NSCLC-Guidebook
https://www.mycme.com/targeting-egfr-mutation-positive-nsclc-critical-advances-in-care/activity/5598/
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Final Participation 
1,931 Clinical Participants; 300 Certificates Issued (1800 learners guaranteed) 

Practicing Type
28% Physicians, 20% Physician Assistant,  27% NP/RNs

Objectivity & Balance
Objectivity and balance rated as good/excellent by 97% of learners

Learning Objectives

90% of learners strongly agree or agree that all learning objectives were met; the remaining 10% were undecided.

Executive Summary

All aspects of the activity were highly rated at 3.45 or higher.

Satisfaction



Executive Summary (cont)
76% of learners plan to make changes to practice. Of the follow-up survey respondents, 80% indicated they’ve made 
changes to their practice as a result of participation in this activity including sequencing of TKIs and screening for EGFR 
mutations.

Participants specializing in hematology, oncology, radiology, and pulmonology demonstrated improved knowledge 
and competence on all polling/posttest questions. As the cohort involved in the day to day care of NSCLC patients, 
this group was the most impacted by this education.

Review of clinical data on the use of immunotherapies in combination with TKIs was rated with highest interest for 
future education.

Changes will impact 5,776 to more than 12,743 NSCLC patients each month based on target audience 
participation. 

Lack of experience, lack of opportunity, and lack of administrative support were reported as the most common 
barriers to implementing changes in practice.

Following the activity learners demonstrated increased knowledge of performing molecular analyses in patients with 
advanced NSCLC and systemic therapy choice following disease progression.



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.
• For paired data, specialty/target audience performance was segmented and is inclusive of hematology, 

oncology, pulmonology, radiology learners.

• Polling and posttest responses have not been paired/matched. Polling data 
was collected anonymously.

• Weighted posttest scores have been calculated by assigning value to 
participant's first- and last-attempts at the activity posttest.
• Initial answer choices for the post-test provide insight into the learner’s ability to immediately recall and 

apply the education while final attempt suggests a learner’s initial answer choice was remediated.
• For post-activity questions administered as part of the evaluation (versus the online survey), only first-

attempt was collected
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Demographics
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Learning Objectives

90% of learners strongly agree or agree that all learning objectives were met; the remaining 10% were undecided..

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

5=Strongly Agree; 
1=Strongly Disagree

Select personalized first-line therapy for patients with epidermal growth factor 
receptor (EGFR) mutation-positive non-small cell lung cancer (NSCLC) based 
on clinical factors and molecular subtyping

4.27

Discuss mechanisms of acquired resistance to EGFR tyrosine-kinase inhibitor 
(TKI) therapy and evidenced-based approaches for selection of sequential 
therapy in these patients

4.27

Interpret emerging clinical trial efficacy and safety data that will inform 
application of EGFR TKIs, including comparator trials, novel agents, and 
combination regimens

4.27

N=300



Satisfaction

All aspects of the activity were highly rated at 3.45 or higher.

Overall Evaluation Analysis of Respondents

Rating scale: 4=Excellent; 1=Poor

Faculty expertise on the subject matter 3.55

Scientific rigor 3.55

Usefulness of educational material/downloadable resources 3.46

Effectiveness of teaching method used 3.45

N=300

95% of learners would recommend this activity to a colleague. 



Objectivity & Balance

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

The results of this confidence assessment were dramatic and highlight the impact 
had by this educational activity, namely a substantial shift from the somewhat and 
not-at-all confident to very and moderate confidence post-activity. This increase in 
confidence fell in the follow-up survey however net gains were sustained at 36% 
above baseline, reinforcing the need for education for informing and empowering 

clinicians to make critical treatment decisions.

How confident are you in selecting a tyrosine kinase inhibitor (TKI) for 
patients with EGFR Mutation-positive NSCLC?

A. Very confident

B. Moderately confident

C. Somewhat confident

D. Not at all confident 

Confidence in selecting TKIs for NSCLC



Summary Polling vs. Weighted Posttest 
Aggregate Learner Performance

Participants demonstrated improved knowledge and 
competence on two of three polling/posttest questions.
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38%41%
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Molecular analyses
in NSCLC

Optimal first-line
treatment in NSCLC

Therapy choice
following disease

progression

Polling Weighted Post

Topic % Change

Molecular analyses in NSCLC 141%

Optimal first-line treatment in NSCLC -30%

Therapy choice following disease 
progression 24%

Overview of Correct Responses

Cohens’ d:= 0.0948 Percent of non-overlap is ~7%

Impact: Participants were 7% more knowledgeable of 
the content assessed than before participating in the 

activity. 

Polling µ: 39% Polling s: .23

Posttest µ: 41% Posttest s: .19 

Weighted post score has been calculated by assigning value to participant's first- and last-attempts at the activity posttest, assigning greater value to first-attempt 
correct scores to highlight the significance of participants who selected the correct answer on their first try. 

*d = .2 (small effect), d = .5 (medium effect), d = .8 (large effect)
Wolf (1986) .25 = educationally significant. .5 = clinically significant 



Summary: Polling vs. Weighted Posttest
Target Audience Performance

Participants specializing in hematology, 
oncology, radiology, and pulmonology 

demonstrated improved knowledge and competence 
on all polling/posttest questions. As the cohort 

involved in the day to day care of NSCLC patients, 
this group was the most impacted by this education.

21%
32%

42%40% 35%
53%
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Molecular analyses
in NSCLC

Optimal first-line
treatment in NSCLC

Therapy choice
following disease

progression

Polling by Target Audience
Weighted Post by Target Audience

Topic % Change

Molecular analyses in NSCLC 90%

Optimal first-line treatment in NSCLC 9%

Therapy choice following disease 
progression 26%

Overview of Correct Responses by Target 
Audience

Cohens’ d =0.2424 Percent of non-overlap is ~17.34% Impact: Participants were 17% more knowledgeable of 
the content assessed than before participating in the 

activity. 

Polling µ: 37% Polling s: .28

Posttest µ: 43% Posttest s: .21 

Weighted post score has been calculated by assigning value to participant's first- and last-attempts at the activity posttest, assigning greater value to first-
attempt correct scores to highlight the significance of participants who selected the correct answer on their first try. 

*d = .2 (small effect), d = .5 (medium effect), d = .8 (large effect)
Wolf (1986) .25 = educationally significant. .5 = clinically significant 



Clinical Challenge 1: R.K
Clinical challenge: A 33-year-old never-smoking male (R.K.) presents to his chiropractor with a persistent low back pain 
for three months. An MRI of the lumbar spine was ordered and a paraspinal mass with involvement of the L3 vertebrae 
was noted. He was referred to an oncologist who then proceeded to do a detailed work up. On further work up he was 
found to have a 6 cm left upper lobe lung mass with multiple bilateral pulmonary nodules with rib and spine metastases. 
The paraspinal mass was biopsied and found to be a TTF-1 positive adenocarcinoma of the lung.
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Clinical Challenge 1: Polling vs. Post

Notably, 100% of learners got this answer partially correct, identifying that molecular 
analysis for patients with adenocarcinomas is warranted per guidelines, but failing to 
isolate and differentiate the never-smoker from the smoker. As never-smokers can 
have actionable mutations resulting from molecular aberrations, clinical judgement 
was exercised in interpreting and responding to this question. The nuances of this 

question highlight the need for additional education and clarification so that patients 
are accurately diagnosed and selected for appropriate therapy. 

1. When should you perform molecular analyses in a patient with advanced 
(Stage IV) NSCLC?

Molecular analyses in NSCLC

A. All patients with adenocarcinomas 

B. All never-smoking patients

C. All never-smoking patients and patients with adenocarcinoma

D. All never-smoking adenocarcinoma patients

E. All patients with NSCLC (Stage IV)

Target audience segmentation is inclusive of hematology, oncology, pulmonology, and radiology leaners.



Clinical Challenge 1: Polling vs. Post

Target audience learners (identified under specialty segmentation) improved in 
their ability to select first-line treatment of a patient case with spinal metastases, 
but several learners still erroneously selected chemotherapy despite numerous 
lines of evidence demonstrating inferiority both in terms of response rates and 

progression free survival when compared to TKIs in this type of patient. Additional 
educational reinforcements are necessary to facilitate comprehensive 

understanding of treatment selection in this disease setting for optimal clinical 
utilization of appropriate therapies. 

2. What would be the optimal first-line treatment option for this 33-year-old 
patient (R.K.)? 

A. Erlotinib 

B. Afatinib

C. Pembrolizumab

D. Osimertinib

E. Carboplatin and pemetrexed 

Optimal first-line treatment in NSCLC
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Target audience segmentation is inclusive of hematology, oncology, pulmonology, and radiology leaners.



Clinical Challenge 2: Mr. D
Clinical challenge: A patient with symptomatic progression on first-line therapy with an EGFR TKI.

Mr. D is a 67-year-old man with a minimal past medical history and a remote, modest prior smoking history, having smoked an average of 1 pack of 
cigarettes per day for 6 years before quitting 42 years ago.  He presented with dyspnea with exertion while exercising, on top of a gradually 
increasing chronic non-productive cough that he initially noted approximately 6 months ago that did not improve with antibiotics. An eventual chest x-
ray demonstrated a large left-pleural effusion, and a CT after diagnostic and therapeutic thoracentesis demonstrated a left lower lobe mass, 
nodularity along the pleural space on the left, and left hilar and mediastinal lymphadenopathy in stations 4L and 7.  Cytology from his pleural effusion 
revealed an adenocarcinoma positive for TTF-1 and consistent with a primary lung cancer.  EGFR mutation testing revealed an exon 19 deletion, 
with no other molecular markers were detected, and tumor PD-L1 expression was 4%.  Additional staging included a PET/CT that demonstrated 
hypermetabolism in all of these areas, along with two foci of significant uptake in the liver, and his brain MRI revealed no intracranial metastatic 
disease or other abnormal findings. 

He was started on erlotinib and had no further issues with cough or dyspnea, and he tolerated this agent with patchy areas of a grade 1 
maculopapular rash primarily over his chin and nose and intermittent loose stools.  His first scan demonstrated a very good partial response 
diffusely, along with resolution of his adenopathy and several pleural nodules.  His effusion did not recur, and he continued to feel well, with minimal 
side effects for the next year, receiving regular clinical and radiographic follow-up. 

Unfortunately, after 14 months on erlotinib, he began to experience nausea, diminished appetite, and weight loss of 8 pounds over a month. A repeat 
CT of the chest and abdomen demonstrated marked progression of the 2 residual liver metastases along with 2 new liver metastases and interval 
development of a 2.1 cm right adrenal metastasis. 
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Clinical Challenge 2: Inter-activity Polling 
Aggregate Learner Performance

3. How would you proceed with patient Mr. D? 

A. Plasma testing

B. Tissue biopsy

C. Start osimertinib

D. Start chemotherapy

E. Start immunotherapy

Understanding clinical decisions for treatment

52% of learners noted that performing a tissue biopsy is the preferred fist step with 
this advanced NSCLC patient. Developing clinical consensus for performing 

diligent and comprehensive testing is critical to improving both patient care and 
health outcomes. Future education is warranted to further develop and broaden 
these strategies and reinforce them with supporting lines of clinical evidence. 



Clinical Challenge 2: Inter-activity Polling
Aggregate Learner Performance

52% of learners noted that the best next step for this patient is to perform a tissue 
biopsy through interventional radiology. Optimal clinical judgment concurs with this 
judgement. However, given the spread of clinical preferences that were expressed, 

it is apparent that this is one clinical area that care providers can benefit from 
expanded education and analysis in order to guide impactful outcomes in patients.

Hoping to avoid an invasive procedure to obtain tissue, Mr. D undergoes a blood-
based biopsy. His plasma NGS testing reveals no evidence of a T790M mutation, 
but the test also does not demonstrate evidence of the original EGFR mutation. 

4. What do you now suggest? 

A. Switch to chemotherapy

B. Switch to immunotherapy

C. Try to see if you can get osimertinib despite T790M not being detected

D. Pursue a tissue biopsy to be done by interventional radiology

16% 17% 15%

52%
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Polling (n=65)Evaluating clinical treatment strategies 



Clinical Challenge 3: Mrs.  N
Clinical challenge: A patient with asymptomatic progression on first-line therapy with an EGFR TKI without a detectable T790M 
mutation.

Mrs. N is a 56 year-old never-smoking woman with no past medical history who developed right shoulder pain that persisted for 
4 months before she sought medical attention. Plain films suggested a scapular lesion but also detected a 3.8 cm right upper 
lobe mass confirmed by CT, which also revealed multistation lymphadenopathy. She undergoes an endobronchial ultrasound 
and biopsy that reveals a lung adenocarcinoma, positive for TTF-1, in lymph nodes in stations 4R and 7. Molecular testing 
reveals an EGFR L858R substitution, no other molecular markers, and her cancer is negative for tumor PD-L1 expression. A 
PET/CT scan demonstrates multifocal bone metastases in her right scapula, T8 and L2, as well as several ribs. A brain MRI is 
negative for intracranial metastatic disease.

She starts on erlotinib and notes prompt improvement in her shoulder pain. She tolerates it with no appreciable adverse effects 
and requires no dose reduction.  After dental screening, she subsequently initiates zoledronic acid.  Her subsequent CT imaging 
reveals a good response of her primary lung tumor and mediastinal lymphadenopathy, along with sclerotic changes of multiple 
bone lesions diffusely that are interpreted as consistent with an interval response to treatment. 

After 8 months on treatment, she undergoes a repeat CT that reveals mild interval progression of her primary tumor, which has
grown from 1.9 cm in diameter following treatment to 2.3 cm now.  She continues to feel well and has no limitations in her 
activities. You have her undergo a repeat brain MRI shows no new metastases.
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Clinical Challenge 3: Inter-activity Polling
Aggregate Learner Performance
5. In face of asymptomatic mild PD of single lesion, would you necessarily change 

systemic therapy? 

A. Yes 

B. No 

Learners overwhelmingly affirmed that systemic therapy should not be changed in this 
advanced NSCLC patient, reinforcing the use of effective therapies.

6. Would you test for T790M? 

A. Yes
B. No

90%

10%

Yes No
0%
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40%

60%

80%

100%
Polling (n=48)

90% of learners correctly identified the need to test for the T790M mutation in this 
advanced NSCLC patient.



Clinical Challenge 3: Inter-activity Polling
Aggregate Learner Performance
7. Does limited extent of visible disease have implications for yield of blood-based 
testing? 
A. Yes 

B. No 

67%

33%

Yes No
0%
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40%

60%

80%

100% Polling (n=45)

67% of learners correctly noted that the limited extent of visible disease can adversely 
affect the yield for blood-based testing, which is important for proper diagnosis of patients 

and therefore selection of therapeutic agents. 

8. Is there potential role for local therapy in this patient scenario?

A. Yes 

B. No 
83%

17%

Yes No
0%

20%
40%
60%
80%

100%

Polling (n=46)

The majority of learners identified the option for local therapy in this advanced NSCLC 
patient.



Clinical Challenge 1: Polling vs. Post

A higher percentage of learners were able to demonstrate compliance with 
guideline recommendations for subsequent therapy in T790M negative NSCLC 

patients post-education compared to pre-education. Additional education can help 
to further solidify both challenges and opportunities for therapy choice selection.

9. At the time when progression is significant enough to clearly warrant a 
change in systemic therapy, and presuming T790M testing is negative, which 
of the following is least optimal choice for subsequent therapy? 

A. Carboplatin/pemetrexed 

B. Carboplatin/paclitaxel/bevacizumab/atezolizumab

C. Pembrolizumab 

Therapy choice following disease progression
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Target audience segmentation is inclusive of hematology, oncology, pulmonology, and radiology leaners.
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Knowledge Retention: Posttest vs. Follow-up
Aggregate Learner Performance

48% of learners selected the correct response in the posttest, with an 
expressively higher proportion (88%) responding correctly in the follow-up survey. 
With more than half of learners initially making an incorrect selection, continued 

education and understanding of such resistance mechanisms is needed. 
However, 48% of clinicians are aware of resistance mechanisms, which is crucial 

for appropriate therapy selection and optimized health outcomes.  

10. The most common mechanism of acquired resistance to first- and second-
generation epidermal growth factor receptor (EGFR) tyrosine-kinase 
inhibitors (TKIs) involves:

A. MET amplification

B. Accumulation of a threonine–methionine amino acid substitution at 
position 790 (EGFR T790M)

C. Downstream mutations in BRAF and PI3K

D. Small cell transformation

Resistance mechanisms of TKIs
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Knowledge Acquisition: Posttest vs. Follow-up
Aggregate Learner Performance

Both in the post-test and follow-up survey, nearly all learners were able to successfully 
identify the key clinical features of dacomitinib in terms of its mechanism of action and 

findings from the ARCHER 1050 trial. This knowledge primes clinicians for the emergence 
of the therapy, but clinicians need continued reinforcement so they are confident with its 

place in therapy and patient selection when the agent becomes available.

11. Of the following statements regarding the emerging TKI agent dacomitinib, 
which of the following are correct: (Select all that apply)

A. Dacomitinib is an irreversible pan-human EGFR TKI intended as a 
first-line treatment in locally advanced or metastatic NSCLC with 
EGFR-activating mutations

B. The Phase 3 ARCHER 1050 clinical trial investigated dacomitinib 
against gefitinib and showed that dacomitinib can offer a clinically 
meaningful improvement over gefitinib

C. Dacomitinib demonstrated efficacy in the central nervous system in 
patients with brain metastases

D. A recent update of the ARCHER 1050 trial revealed a statistically 
significant improvement in overall survival as well as progression-
free survival

Dacomitinib clinical features



Practice Change

76% of learners plan to make changes to practice. Of the follow-up survey respondents, 87% indicated they’ve made one or more 
change to their practice as a result of participation in this activity.  
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Other changes

Create(d)/revise(d) protocols, policies, and/or procedures relating to
TKI use in my EGFR mutation positive NSCLC patients

Greater adherence to guideline recommendations in utilizing TKIs for
treatment of my EGFR mutation positive NSCLC patients

Change(d) the frequency and/or method through which I screen for
EGFR mutations in my NSCLC patients during the course of treatment

Change(d) the way I consider selecting TKIs for treatment of my EGFR
mutation positive NSCLC patients, including sequence of TKIs used in

treatment.

Post-activity (n=300)
Follow-up (n=16)

Multiple responses allowed



Patient Care Impact
Reflective of Target Audience Only

18%

45%

21%

11%
5%

Number of patients with NSCLC seen each month:

0
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11-20
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>50

Changes will impact 5,776 to more than 12,743 NSCLC patients each month. This assumes data in chart above is representative of 
all participating target audience HCPs (1,004), who indicated they would change their practice as a result of their participation in this 

activity (76%). 

N=130; Target audience segmentation is inclusive of hematology, oncology, pulmonology, and radiology leaners. 



Barriers to Planned Change
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Lack of resources (equipment)

Lack of consensus or professional guidelines

Lack of administrative support

Reimbursement/insurance issues

Lack of experience

Lack of opportunity (patients)

Lack of time to assess/counsel patients

Patient compliance issues

Cost

Participants indicated lack of experience (27%) as most common barrier to implementing changes in their practice, followed by lack 
of opportunity (20%) and lack of administrative support (20%). Of those who identified barriers, 69% will attempt to address the

perceived barrier(s) in order to affect change.

N=300; multiple responses allowed 



Topics of Interest
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Other

Review of clinical data on the use of immunotherapies in combination with
TKIs

Future perspectives for treatment of advanced NSCLC

Navigating guideline recommendations for the treatment of EGFR postive
NSCLC

Review of patient cases for TKI selection in appropriate NSCLC
populations

Review of clinical data on the use of immunotherapies in combination with TKIs was rated with highest interest for future 
education. 

N=300; multiple responses allowed



Activity Impact
Self-reported increase in knowledge
• As a radiation oncologist I am only recently becoming 

familiar with the benefits of targeted therapy for NSCLC.
• Helped understanding the importance of patient selection 
• I was not very familiar with all the data and recent/future 

advances
• I'll use TKIs  and ICI treatments more frequently.
• Important background for patients who request advice during 

treatment for lung cancer

• It increased it throughout the concept of precision medicine 
and its advantages (minor toxicity in contrast to traditional 
chemotherapy)

• Looking for resistance mutations in EGFR positive 
adenocarcinoma

• More knowledge on immune therapy and their developments 
through research

• Significantly increased my knowledge of TKIs.
• When to test plasma/tissue biopsy 

Self-reported increase in competence
• Better able to explain mechanisms of action and side-effects.
• Better understanding in management approach
• Can better assist patient with treatment side effects
• First line treatment 
• Greater sophistication in discussing treatments with 

oncologists
• How to respond to treatment failure in first generation EGFR 

inhibitors

• I work on a research oncology floor, so we administer 
immune therapy, so this has increased my knowledge and 
help better understand the physiology of the drug and 
different procedure associated with this.

• More confidence in treatment
• More evidence and support to make suggestions
• Understanding of options for therapy with mild progression



Activity Impact (cont)
Please list up to 2 things you will do differently, as a result of participating in this activity
• Review treatment options with other knowledgeable 

Oncologists
• Review treatments options in greater detail at Tumor Board 

Conferences
• I will continue to follow research results on immunotherapies
• Remain informed on side effects of these drugs
• Consider treatment adjustments. Consider repeat biopsy
• 1Content knowledge, Pharmacologic Interventions for 

patients with EGFR Mutation-positive NSCLC
• Continue to educate on topic and look for future opportunity 

to use knowledge 
• Do molecular testing for greater number of patients
• Earlier genetic testing
• I work in managed care. I am always confused as to which 

TK inhibitor works for which scenario. This helped me to 
better understand why certain ones are first line.

• Look deeper in lung cancer, if needed order EGFR quickly 
and foundation when needed quickly

• Re-biopsy for T790M
• Molecular test in never smokers
• Waiting for results from combination trials
• Read more about Dacomitinib 
• Screening and prompt referral of these selected patients to 

oncologist.
• See more detail EGFR mutation test. 
• See when re-biopsy the patients
• Teach patients about side effects of chemotherapy.   Share 

knowledge with co-workers
• Treatment selection, tissue biopsy if plasma negative 



Flipbook Analytics
Most Popular Topics 
1) EGFR mutations
2) Standard testing for mutations
3) Clinical trials data support for first-line use
4) Mechanisms of acquired resistance to EGFR TKIs

5) NCCN guidelines 
6) EGFR TKI therapy beyond progression
7) Efficacy/safety of third-generation EGFR TKI therapy: the 

AURA3 clinical trial

Topics with Greatest Review Length 
1) References
2) Standard testing for mutations
3) Third-generation EGFR TKIs under investigation
4) Efficacy/safety of third-generation EGFR TKI therapy: the 

AURA3 clinical trial

5) Emerging mechanisms of acquired resistance and their 
consequences

6) Standard testing for mutations
7) Clinical trials data support for first-line use



Flipbook Analytics (cont)

30,957 Total Flipbook Page Views



Contact Information
Amanda Kaczerski, MS, CHCP
Senior Director, Educational Strategy and Design
Academy for Continued Healthcare Learning (ACHL)

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