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A Community Pathologist-Driven Approach 
to the Implementation of Best Practices in 
Immuno-Oncology (IO) Across the 
Multidisciplinary Cancer Care Team

• Pfizer grant: 34604349
• Program/project collaborators:

• American Society for Clinical Pathology
• Q Synthesis LLC

• Dates: Jan 1, 2018 – Dec 31, 2019

Educational activities blending online and live education

• Online modules to 
increase core IO 
knowledge/skills among 
pathologists and 
laboratory professionals

IO Scientific Core 
Online Modules

• Live panel discussions at 
ASCP 2018 Annual 
Meeting and ASCP 2019 
Annual Meeting with 
enduring (online) 
recordings

IO Implementation  
Panel Discussions

• Live, virtual group 
discussions to empower 
community pathologists, 
senior laboratory 
professionals, and 
laboratory administrators 
to guide IO delivery

IO ChangeMakers: 
Virtual Leadership 
Discussions

• Intensive quality 
improvement (QI) 
initiatives at 3 accredited 
community cancer 
centers to help design 
and implement 
improvements in IO 
delivery

Multidisciplinary 
Live QI Initiatives

IO Practice Survey

• Online survey to assess the state of IO-related practices (baseline and follow-up)

Presenter
Presentation Notes
Activity 1: IO Practice Survey: The overall purpose of the IO Practice Survey was to assess the state of IO testing, reporting, and associated performance gaps across the laboratory to:Determine what cancer care providers and laboratories are currently doing in the context of IOIdentify the needs of cancer centersIdentify potential implications for future practices in IOThe results of the survey highlighted the state and prevalence of various IO-related practices among pathologists and laboratory professionals, which then informed the development and delivery of Activity 3 (the IO ChangeMakers: Virtual Leadership Discussions). Activity 2: IO Scientific Core Online Modules: Three 1-hour interactive online CME modules designed to increase pathologists and laboratory professionals’ core scientific knowledge and skills in IO.  Each activity offers 1.0 CME, CMLE, or SAMs CME credit.Module 1: Understanding the Importance of Mismatch Repair Deficiency and Microsatellite Instability in Pathology: This module discusses the basic biology of mismatch repair deficiency (MMRd) and microsatellite instability (MSI), emphasizing the application of these tests to tumor samples. Participants learn how the tests were developed, the types and limitations of these tests, and how are currently utilized.  Upon completion of the module, learners should be able to:Describe how MMRd and MSI tests were developedDiscuss the limitations of MMRd and MSI testsDescribe the current utilization of MMRd and MSI tests Module 2: Basic Concepts in Predictive Biomarkers for Immuno-Oncology: This case-based module focuses on how tumor samples can be used to guide patient therapy.  General concepts of the predictive nature, cellular location and reporting of PD-L1 expression are discussed, and other ideas on future predictive biomarkers for immuno-oncology are introduced.  Upon completion of this module, learners should be able to:Describe basic concepts of immune-based therapy, including immunosurveillance and immunosuppression of the tumor micro-environmentDescribe general concepts of predictive biomarkers, cellular location, and reporting of PD-L1 expression in various cancer typesExplain the advantages of immune checkpoint therapy and the types of patients who respondModule 3: Tumor Biology 101: Detecting Genomic Targets and Mutation Patterns: Recent scientific advances in immuno-oncology have created a need for pathologists and laboratory professionals to better understand the ways tumors can undergo mutational change.  This program provides an understanding of the basics of genomics, MSI, genomic instability, tumor mutational burden, homologous repair defects, and more, along with the interplay and indication.  Participants how learn genome integrity is maintained, what happens that will cause abnormality, how mutational burden is measured, recombination defects, and more.  Participants develop and understanding of how next generation sequencing (NGS) can detect different types of genomic targets in tumor specimens, how to recognize patterns of tumor mutations for monitoring clonal evolution and treatment response, and how to recognize mutational patterns associated with tumor mutational burden (TMB), MSI, and homologous repair deficiency.  Upon completion of this module, learners should be able to:Describe how NGS can detect different types of genomic targets in tumor specimensRecognize the patterns of tumor mutations for monitoring clonal evolution and treatment responseRecognize mutational patterns associated with tumor mutational burden, microsatellite instability, and homologous repair deficiencyActivity 3: IO ChangeMakers: Virtual Leadership Discussions: Virtual CME credit–bearing group leadership discussions aimed to educate and empower community pathologists, senior laboratory professionals, and laboratory administrators to serve as effective change agents.  Via case-based scenarios, the IO ChangeMakers discussed techniques to guide the delivery of IO among their interprofessional and multidisciplinary teams. The virtual session was led by an expert facilitator and consisted of a combination of pre-course work, a virtual small-group discussion of team-based case studies, and post-course work. These activities engaged participants in interactive sessions about the role of physician leadership, the application of change management strategies, and the leadership skills needed for the navigation of IO care delivery in community settings.Activity 4: Multidisciplinary Live QI Initiatives: Three US community cancer centers accredited by the American College of Surgeons Commission on Cancer were invited to engage in intensive QI initiatives, centered on implementation science principles and the critical role of pathology in IO-based patient care, to help the centers implement process and care improvements, as well as incorporate new scientific knowledge about the utility of IO agents for solid tumors and hematologic malignancies.  Through a series of live CME initiatives with follow-up activities, each cancer center used QI methods and implementation science to improve their IO processes and assess the impact on patient care. The QI Initiative utilized the Active Implementation Framework to help define "what needs to be done, who will do the work and when, and establish hospitable environments for the work to accomplish positive outcomes.”12 This framework incorporates the Plan-Do-Study-Act cycles for quality improvement.13 References:12. Fixsen DL, Naoom SF, Blasé KA, Friedman RM, Wallace F. Implementation Research: A Synthesis of the Literature. Tampa, FL: National Implementation Research Network; 2005. 13. National Implementation Research Network. Active Implementation Networks. Chapel Hill, NC: NIRN; 2013. Activity 5: IO Implementation Problem-Based Learning (PBL) Live/Enduring Panel Discussions: Two live 1.5-hour CME multidisciplinary panel discussions developed to extend the program’s reach.  The first interactive problem-based learning session, presented at the 2018 ASCP Annual Meeting, focused on overcoming common barriers to implementing and delivering IO in community pathology settings. The second was presented at the 2019 ASCP Annual Meeting by faculty and members of the multidisciplinary teams involved in the QI initiatives, who shared best practices and lessons learned.  Both sessions were recorded and offered as enduring materials at no cost to registered users to extend the reach of the sessions to other learners.Overcoming Common Barriers Around the Application of Immuno-Oncology in Community Settings: This live 1.5-hour CME multidisciplinary panel discussion featured interactive problem-based learning with a focus on common barriers to implementing and delivering IO in community pathology settings, including a practical discussion around overcoming some of those barriers.  Learning objectives for the panel:Outline pathology-driven processes that can improve the use of appropriate IO diagnostics and therapies based around the latest clinical evidenceDiscuss ways that pathologists can actively engage members of the multidisciplinary cancer care team around the selection and use of IO therapies in community settingsDescribe how to strengthen pathology leadership on multidisciplinary teams as they guide their institution around complex and evolving IO trendsAdvancing the Application of Immuno-Oncology to Improve Patient Care: This live 1.5-hour CME multidisciplinary panel discussion reviewed the evolving landscape of IO biomarker testing and highlight practical examples of quality improvements that can be implemented in cancer centers. This practical discussion included multidisciplinary perspectives around IO biomarker testing, the role of standardized processes and protocols, and the need to continuously evaluate and apply the latest evidence when diagnosing cancer and treating patients with immune checkpoint inhibitor therapy.  Learning objectives for the panel:Review recent clinical evidence around immuno-oncology (IO) biomarker testing and the use of immune checkpoint inhibitor therapyOutline pathology-driven processes that can improve IO biomarker testing Describe how members of the multidisciplinary cancer care team can implement new processes to improve the care of patients treated with immune checkpoint inhibitor therapy List specific examples of quality improvements directed around the use of IO biomarkers and immune checkpoint inhibitor therapy



Pretest and posttest scores showed a significant increase 
in overall knowledge of IO science among participants in 
the online education: 28.8% gain, t(4,954) = 90.3, p < .01

Follow-up respondents rated their knowledge in several 
areas of IO significantly higher than respondents did in the 
baseline IO practice survey, including their understanding 
of PD-L1 testing, MMR vs. MSI testing, and PD-L1 vs. PD-1.
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Educational Impact: Increased Knowledge and Confidence
The learning objectives where the most follow-up respondents indicated that 
the education had increased their confidence or ability included:

• Describing basic concepts of IO
• Describing concepts in biomarkers and PD-L1
• Explaining the advantages/implications of immune-checkpoint therapy

Mean pretest 
score: 46

Mean posttest
score: 75

3,678 unique 
learners in the 

education*

Follow-up respondents rated their 
confidence in their ability to suggest an IO 
treatment based on pathology testing and 
patient history significantly higher than 
respondents did in the baseline practice 
survey, t(1,987) = 8.9, p < .01.

1.4

Mean 
baseline 
confidence

2.3

Mean 
follow-up 
confidence

Follow-up respondents rated their confidence in their ability to recognize 
various types of immune-related adverse events (irAEs) significantly higher 
than respondents did in the baseline IO practice survey.
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Understanding of when PD-L1
expression testing is required prior

to initiation of CPI therapy

Understanding of when MMR vs.
MSI testing is required prior to

Initiation of CPI therapy

Understanding of clinical
mechanisms that differentiate IO

therapies that target PD-1 vs. PD-L1

Mean Level of Understanding of IO Science

Follow-up Baseline

Not
knowledgeable

Moderately
knowledgeableN =2516 baseline, 91 follow-up
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Gastrointestinal

Pulmonary
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Mean Level of Confidence in Ability to Recognize the Clinicopathologic 
Features of Gastrointestinal, Pulmonary, and Dermatologic irAEs

Baseline Follow-up

Not confident Moderately confidentSomewhat confident

Presenter
Presentation Notes
*No. of unique learners across Activity 2 (online modules), Activity 3 (IO ChangeMakers), and Activity 5 (IO Implementation Live/Enduring Panel Discussions): Learners who participated in more than one activity are counted only once.Learning: Participants in the online education completed a pretest and posttest before and after each activity, respectively.  Overall, combined pretest and posttest scores indicated a significant increase in IO knowledge among the participants in the online education: 28.8% increase, t(4,954) = 90.3, p < .01.Respondents to the follow-up survey deployed to participants in the online education 9 to 16 months after completion of the education also indicated knowledge gains, compared to respondents to the baseline IO practice survey.  Follow-up respondents rated their knowledge in several areas significantly higher than respondents did in the baseline survey:Knowledge of the requirements for PD-L1 expression testingKnowledge of requirements for MMR vs. MSI testingKnowledge of clinical mechanisms that differentiate IO therapiesConfidence: Follow-up respondents also rated their confidence in several areas significantly higher than respondents did in the baseline survey:Ability to suggest an IO treatment based on pathologic testing and patient history, t(1,987) = 8.9, p < .01Ability to recognize gastrointestinal, pulmonary, and dermatologic irAEsGastrointestinal: t(1,989) = 8.4, p < .01Pulmonary: t(1,967) = 8.8, p < .01Dermatologic: t(1,962) = 7.7, p < .01The top 3 learning objectives (where the most respondents indicated that the education had increased their confidence or ability) entailed describing basic concepts of immuno-therapy, describing basic concepts of biomarkers and PD-L1, and explaining the advantages/implications of immune-checkpoint therapy.
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Reflex Biomarker Testing Protocols
(Cancer Center 1)

Biomarker Tracking Dashboard
(Cancer Center 1)

PD-L1 Ordering Reference Card
(Cancer Center 2)

Problem/
Aim

Biomarker testing for PD-L1 and MMR/MSI 
testing inconsistent or delayed; missed 
opportunities for IO therapy
Need to standardize reflex IO biomarker testing 
protocols for various cancer types

PD-L1 test results for patients with advanced 
NSCLC often not available when medical 
oncologists develop a treatment plan, delaying
planning decisions
Need PD-L1 test results available at patient’s 
second outpatient appointment

Clinicians not ordering the correct type of PD-
L1 test based on cancer type and intended IO 
therapy; repeat testing may be required, 
delaying treatment planning
Need a tool to help cancer clinicians select and 
order the correct type of PD-L1 test. 

Plan/
Do

Pathology worked with medical oncology to 
develop reflex biomarker testing protocols for 
specific cancers. 
• The cancer team established criteria around 

when the tests should be ordered, which 
labs will perform the testing, and how the 
results will be communicated.

• The protocols were updated every 3 months 
to incorporate significant updates.

IT developed a dashboard to allow navigators 
to track and coordinate PD-L1 testing and 
improve the communication of results. 
• Dashboard allows nurse navigators to track 

biomarker test ordering and helps ensure 
that patients receive appropriate testing, 
timely results, and timely treatment plans.

• Nurses used it daily to track biomarker 
orders, coordinate with pathology, and notify 
clinicians when results became available.

Developed a PD-L1 reference card to indicate 
which PD-L1 test should be ordered, providing 
it to cancer clinicians
• Card outlined the different PD-L1 antibody 

types and highlighted when PD-L1 testing is 
a companion vs. complementary diagnostic 
test.

• For 22C3, the card outlined when the test 
results would require specific scoring
methods.

Study/
Act

6 months after initiating the reflex testing 
protocols, pathology reviewed how testing 
rates had improved from baseline testing rates.

Navigators utilized the dashboard to minimize 
testing delays and coordinate with pathology 
and 9 different reference labs.
4 months after the dashboard launched, 83% 
of PD-L1 test results were in the chart at the 
second outpatient appointment for advanced 
NSCLC
Navigators expanded the dashboard to track 
PD-L1 testing for breast cancer and bladder 
cancer.

PD-L1 test forms were filled out by different 
people in the clinic. They were all made aware 
of the reference card.  
3 months after the reference cards were 
provided to cancer clinicians, 100% of the initial 
PD-L1 tests were being ordered correctly.

QI Initiatives: Plan-Do-Study-Act (PDSA) Cycles

Presenter
Presentation Notes
Three US community cancer centers accredited by the American College of Surgeons Commission on Cancer participated in intensive QI initiatives, centered on implementation science principles and the critical role of pathology in IO-based patient care, to help the centers implement process and care improvements, as well as incorporate new scientific knowledge about the utility of IO agents for solid tumors and hematologic malignancies. Center 1: California - Dorothy Schneider Cancer Center at Sutter Health's Mills-Peninsula Medical Center (San Mateo, CA)Center 2: Tennessee - Baptist Cancer Center Memphis (Memphis, TN)Center 3: Virginia - Sarah Cannon Cancer Institute at Johnston-Willis Hospital (Richmond, VA)Through a series of live CME initiatives with follow-up activities, each cancer center used the Active Implementation Framework to develop site-specific performance improvement plans based on its unique educational needs.  This framework incorporates the Plan-Do-Study-Act cycles for quality improvement.Fixsen DL, Naoom SF, Blasé KA, Friedman RM, Wallace F. Implementation Research: A Synthesis of the Literature. Tampa, FL: National Implementation Research Network; 2005.National Implementation Research Network. Active Implementation Networks. Chapel Hill, NC: NIRN; 2013.Reflex Biomarker Testing Protocols: This improvement plan focused on improving PD-L1 and MMR/MSI testing across multiple types of cancers. Biomarker Tracking Dashboard: This improvement plan focused on improving the process of biomarker test ordering and tracking to reduce delays in treatment planning.PD-L1 Ordering Reference Card: This improvement plan focused on reducing errors when PD-L1 test orders were being placed. 
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Proactive Symptom Management
(Cancer Center 2)

Extended Oncology Clinic Hours
(Cancer Center 3)

IO Journal Clubs
(Cancer Center 3)

Problem/
Aim

Patients treated with checkpoint inhibitors 
(CPIs) receiving timely diagnosis and treatment 
when they develop immune-related adverse 
events (irAEs).
Proactively assess patients for symptoms, and 
identify and manage irAEs earlier.

Patients who develop certain irAEs not having 
access to the oncology clinic outside of regular 
business hours.  
Expand access to the oncology clinic for the 
management of certain non-emergent irAE 
symptoms by extending hours.

Cancer clinicians having difficult keeping up 
with the rapid changes in IO biomarker testing 
and FDA-approved treatments.
Providing regularly scheduled, ongoing 
education highlighting key advances in IO 
biomarker testing and recent FDA approvals.

Plan/
Do

Pilot an electronic patient-reported outcome 
(ePRO) tool to improve the identification and 
management of irAEs.
• The cancer centered selected an ePRO with 

a mobile application, and IT integrated it with 
the hospital EHR system.

• Patients asked to use the ePRO, and nurses 
assigned to review the information. When 
symptoms trigged an alert, nurses called the 
patient to discuss.  Patients also notified to 
call the cancer center if they reported 
alarming symptoms.

Established a symptom management service 
at the oncology clinic that ran during the 
extended hours. 
• Oncology clinic formed a symptom 

management team that included an 
advanced practice provider and an oncology 
nurse. This team staffed the clinic and 
treated patients who presented with non-
emergent symptoms, 

• The expanded hours included weeknights 
and weekends.

Hold a monthly IO journal club where cancer 
clinicians may discuss how the latest clinical 
advances in IO may impact patient care.
• A nurse navigator was assigned to 

coordinate and lead the monthly IO journal 
club meetings.

• At each meeting, cancer clinicians reviewed 
updates in IO biomarker testing and the 
latest FDA approvals with IO therapies.

Study/
Act

Prior to the ePRO, the cancer center did not 
have a reliable way of tracking irAEs.
3 months after launching the ePRO, the cancer 
center identified 27 patients treated with CPIs 
who reported irAE symptoms. Nurses 
contacted patients and intervened with 
supportive care treatments.

3 months after launching the extended hours 
clinic, the oncology clinic saw a 23% reduction 
in ER utilization among their patients receiving 
chemotherapy and IO therapy. 
Patients treated with IO therapy were seen at 
the extended hours for possible irAE 
symptoms.

During the first 3 months, discussions focused 
on new or expanded indications approved by 
the FDA.
Starting in the 4th month, nurses presented 
real cases of irAEs and discussed 
management strategies. 
Pathologists discussed emerging biomarkers 
(e.g., tumor mutation burden [TMB]).

QI Initiatives: Plan-Do-Study-Act (PDSA) Cycles (cont.)

Presenter
Presentation Notes
Proactive Symptom Management: This improvement plan focused on using a technology tool to better identify irAEs and manage symptoms earlier. Extended Oncology Clinic Hours: This improvement plan focused on using a technology tool to better identify irAEs and manage symptoms earlier. IO Journal Clubs: This improvement plan focused on providing ongoing education to clinicians about the latest advances in IO.



• COMPATH IO reached the target audiences (including 
pathologists, laboratory professionals, and other 
members of multidisciplinary care teams)

• Significant knowledge gain among participants in the 
online education (29% increase in overall IO knowledge 
of IO science)

• Topics in IO ChangeMakers discussions focused around 
key challenges and barriers to biomarker testing, including: 
– Ensuring that clinicians understand test results and 

communicating results to inform clinical action
– Navigating disagreements about testing policies/procedures

• Summary of improvements from the QI program:
– Increased the use of PD-L1 and MMR/MSI testing in patients 

with advanced NSCLC, colorectal, gastric, cervical, urothelial, 
and triple negative breast cancer

– Increased the likelihood that the correct PD-L1 test would be 
ordered based on the type of cancer and the intended therapy

– More timely and proactive detection and management of irAEs
– Increased patient access to cancer clinicians by extending clinic 

hours to manage irAEs
– Held ongoing education meetings as “IO journal clubs” to review 

the latest advances in IO biomarker testing and therapy
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Impact Summary3,678 unique 
learners in the 

education*

Mean pretest 
score: 46

Mean posttest
score: 75

• Follow-up survey showed gains in knowledge and 
confidence around the clinical gaps addressed by the 
project, including:

– Awareness of the core science of IO
– Awareness of current guidelines for IO testing and reporting
– Understanding of clinical indications and analytical processes 

related to biomarker and pathway testing
– Ability to inform the selection of appropriate IO cancer 

treatment

• “…This was a great introduction to some of the newer choices our clinicians are exposed to and have to decide on 
for research for the future, and treatment of current patients.”

• "I appreciated the challenge to think of the value of ancillary testing and how best to approach testing requests.“
• “Reinforced the need for oncologists and pathologists to communicate about the patient when ordering tests.”

Presenter
Presentation Notes
*No. of unique learners across Activity 2 (online modules), Activity 3 (IO ChangeMakers), and Activity 5 (IO Implementation Live/Enduring Panel Discussions)Clinical gaps addressed by COMPATH IO:Pathologists and laboratory professionals lack awareness about the core science of IO and the implications of biomarkers, checkpoints, and clinical pathways in the identification, diagnosis, and treatment of pan-tumor cancer. There is also a lack of understanding of how complex combinations of various therapeutic agents, disease states, and thresholds affect diagnostics and treatment plans.There is suboptimal awareness among laboratory team members about current IO testing and reporting guidelines as well as emerging protocols. This includes understanding clinical indications for and analytical processes related to biomarker and pathway testing.There is suboptimal integration of pathologists and laboratory professionals in the multidisciplinary team, which adversely affects patient care and safety.
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