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introduction

Lung cancer is the leading cause of 
cancer-related death in the United States. 
In 2014, an estimated 159,000 deaths 
are predicted and more than 220,000 
individuals are expected to receive a 
diagnosis of lung cancer.1 Moreover, 
despite developments in care for patients 
with advanced lung cancer, outcomes 
remain poor, with 5-year survival rates 
remaining below 20%.2

Since 2006, a steady stream of data 
has demonstrated that advanced non-
small cell lung cancer (NSCLC) cannot be 
considered or treated as a single disease 
entity. Rather, advanced NSCLC must be 
seen as a heterogeneous condition that 
is divided into histological and molecular 
subtypes with dedicated targeted and 
chemotherapeutic strategies.3 The ability 
to use tumor-specifi c characteristics 
to make treatment decisions has 
revolutionized the landscape for lung 
cancer care and research. As a result, 
most NSCLC experts fi nd the diagnosis of 
NSCLC, not otherwise specifi ed (NOS) to 
be largely unacceptable.4,5 

Despite this, numerous data sources 
continue to reveal defi cits in physicians’ 
knowledge, skills, and confi dence related 
to the application of relevant clinical, 
histologic, and genomic characterization 
of tumors to treatment decisions for 
patients with advanced NSCLC.6-12 
The objective of this study was to 
evaluate the impact of a baseline case-
vignette assessment13,14 followed by a 
personalized education plan that aimed 
to narrow gaps in the clinical practices 
of oncologists who care for patients with 
advanced NSCLC.

methods

This educational initiative comprised a baseline self-
assessment and 5 CME-certifi ed activities. Learner-
directed assessment questions were aligned with the 
learning objectives of 1 or more of the 5 educational 
activities. 

•  Content of individual activities addressed knowledge 
and practice gaps identifi ed in the needs assessment.

•  Assessment questions were repeated within activities 
to serve as a post-assessment for the education. 

•  Content addressed identifi ed physician knowledge and 
clinical practice gaps.

Learners began the initiative by completing the self-
assessment case vignettes to provide an assessment of 
baseline knowledge and practice patterns. 

Immediate personalized feedback and an individualized 
educational plan were provided upon each participant’s 
completion of the self-assessment. Included within each 
individualized plan were:

•  Online links to the prescribed activities; and 

•    A tailored communication and educational 
reinforcement plan to encourage continued participant 
engagement through the completion of the program. 

The baseline self-assessment and the educational 
activities were posted online simultaneously.

After learners received their personalized learning 
plan, they participated in the prescribed activities, 
wherein they responded to post-assessment 
questions at the conclusion of each educational 
activity. Each activity contained 2 post-activity 
questions derived from the baseline self-assessment 
instrument. Responses to the questions were 
collected and aggregated for comparative analysis 
of the post-assessment responses relative to the 
participants’ baseline self-assessment responses to 
aligned questions. This aggregate comparison served 
as a measure of the impact of the educational activity 
in improving the knowledge, skill, or performance of 
participating physicians. Non-practicing oncologists 
as well as oncologists who were not currently 
managing any patients with advanced NSCLC were 
excluded from the study.

In total, 92 oncologists completed their individualized learning plans. 
Oncologists participating in the personalized learning saw an average of 9 
patients with advanced NSCLC per week, with 52% seeing 1 to 5 new patients 
with advanced disease per month. 

This personalized learning intervention was associated with an effect size of 
0.70, exceeding the recognized medium effect size standard of 0.45 to 0.50. 
Specifi c educational impact fi ndings include:

•  13% improvement over baseline in ability to identify the rationale for 
determining the histological subtype of NSCLC; 

•  87% of oncologists (compared with 33% at baseline, P=0.01) were aware of 
which patients could be considered for maintenance therapy; and

•   97% (compared with 76% at baseline, P=0.04) were able to correctly identify 
the prevalence of specifi c genetic abnormalities. 

results

  Conclusions

With an overall effect size of 0.7, this study 
demonstrates the feasibility of a personalized, 
targeted educational intervention for improving 
practice patterns of oncologists treating patients 
with advanced NSCLC. However, there remain 
several post-education gaps in the management 
of advanced NSCLC, including:

•  27% of oncologists would still inappropriately 
prescribe a bevacizumab- and/or pemetrexed-
containing regimen in a 59-year-old male smoker 
with advanced NSCLC, squamous cell carcinoma; 

•   Almost 30% of oncologists still incorrectly 
identifi ed EGFR mutations and ALK 
translocations as being more prevalent than 
KRAS mutations. In an era where molecular 
profi ling is still a work in progress, but cost 
effectiveness is of high importance, it is critical 
that oncologists are able to identify which 
mutations, and therefore which tests, are most 
relevant for their patients in order to maximize 
outcomes while minimizing costs15,16, and

•  35% of oncologists would still prescribe 
erlotinib based on clinical factors rather than on 
mutational testing, in stark contrast to the 2011 
provisional opinion by the American Society of 
Clinical Oncology.14

Additional novel, personalized educational programs need 
to be developed to continue to improve the physician 
learning experience in this era of personalized medicine for 
advanced NSCLC.
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figure 1           Treatment selection for a lifelong nonsmoking woman with lung 
adenocarcinoma, unknown epidermal growth factor receptor (EGFR) status. 
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A 65-year-old woman presented to you with complaints of chronic cough. She and her husband have been 
lifelong nonsmokers. Biopsy of the lung mass was positive for moderately differentiated adenocarcinoma. Her 
past medical history included well-controlled hypertension and a mild cerebrovascular accident in the past. Her 
Eastern Cooperative Oncology Group (ECOG) performance status was 1.

Based on the available information, which treatment 
regimen would you choose for this patient?

figure 3          Testing included for a patient whose biopsy results suggest 
lung adenocarcinoma. 
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figure 2          Treatment selection for a patient with stage IV adenocarcinoma, 
very symptomatic with hemoptysis. 

Erlotinib Pemetrexed and carboplatin* Gemcitabine and cisplatin Paclitaxel, carboplatin, and 
bevacizumab
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A 63-year-old woman had smoked a pack of cigarettes every 3 days for 15 years but quit 30 years 
ago. She presented with fatigue, weight loss, and hemoptysis. Evaluation revealed stage IV lung 
adenocarcinoma. The lung biopsy specimen was sent for molecular marker studies, which takes 2 to 3 
weeks for the results to be returned.

Which treatment regimen would you recommend, 
based on the information available right now?

figure 4          Next step for a patient who started therapy prior to molecular test results, 
now results indicate EGFR mutation after receiving 2 cycles of therapy.
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