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GUIDELINE DEVELOPMENT METHODS  
 

Panel Composition 
The College of American Pathologists (CAP) along with its collaborators, the American Society of Clinical 
Oncology (ASCO), Association for Molecular Pathology (AMP), International Association for the Study of 
Lung Cancer (IASLC), Pulmonary Pathology Society (PPS), and LUNGevity Foundation convened an 
expert and advisory panel (EP/AP) consisting of members with experience and expertise in the testing, 
diagnosis and treatment of patients with lung cancer for selection of immune checkpoint inhibitor (ICI) 
therapies to develop evidence-based recommendations for programmed death receptor-1 (PD-1) and 
programmed death ligand-1 (PD-L1) testing. Members include practicing pathologists, clinicians, 
oncologists, guideline methodologist, and patient advocates from the from the United States and Europe. 
The CAP approved the appointment of the project cochairs and expert panel members. The following 
organizations provided official panel representation: ASCO, AMP, IASLC, PPS, and LUNGevity 
Foundation.  
 
The roles of each panel are described in the Evidence-based Guideline Development Methodology 
Manual (Methodology Manual).1  
 
Conflict of Interest Policy 
Prior to acceptance on the expert or advisory panel, potential members completed the CAP conflict of 
interest (COI) disclosure process, whose policy and form require disclosure of material financial interest 
in, or potential for benefit of significant value from, the guideline’s development or its recommendations 
24 months prior through the time of publication. The potential members completed the COI disclosure 
form, listing any relationship that could be interpreted as constituting an actual, potential, or apparent 
conflict. A complete description of the COI policy is available in the online Methodology Manual.  
 
Members were required to disclose conflicts prior to beginning and continuously throughout the project’s 
timeline. EP members’ disclosures are listed in the appendix of the manuscript. The CAP provided funding 
for the administration of the project; no industry funds were used in the development of the guideline. All 
panel members volunteered their time and were not compensated for their involvement, except for the 
contracted methodologist. 
 
Systematic Evidence Review  
The objective of the Systematic Evidence Review (SER) was to identify articles that provided data to 
inform the recommended testing for the PD-L1 testing of patients with lung cancer for selection of ICI  
therapies. If of sufficient quality, findings from this review would provide an evidence-base to support the 
recommendations of the guideline. The scope of the SER and the key questions (KQs) with the PICO 
elements (Population, Intervention, Comparator, Outcome(s)) were established by the EP in consultation 
with the methodologist prior to beginning the literature search.  
 

Detailed key questions including the PICO is included in Supplemental Table 1.  
 

Search and Selection  
Controlled vocabulary and keyword terms were included to address the key questions. Detailed database 
search strings are included as Supplemental Figure 1. All search results were deduplicated using 
reference management software following published methods. 2  All search strategies were reviewed by a 
second medical librarian using the Press Review of Electronic Search Strategies (PRESS) statement for 
systematic reviews. Additional searches to supplement the database searches were completed to locate 
guidelines and unindexed (grey) literature using the following websites: Guidelines International Network, 
ECRI Guidelines Trust, Trip Medical Database, University of York Centre for Reviews and Dissemination, 
and relevant US and international organizational websites using the Canadian Agency for Drugs and 
Technologies in Health (CADTH) Grey Matters document and known pathology organizations’ websites.  
  
Selection at all levels was based on the predetermined inclusion/exclusion criteria which are detailed in 
the manuscript.  
 

https://documents.cap.org/documents/cap-center-ebg-development-manual.pdf
https://documents.cap.org/documents/cap-center-ebg-development-manual.pdf
https://documents.cap.org/documents/cap-center-ebg-development-manual.pdf
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Data Extraction & Management 
The data elements from an included article/document were extracted by one reviewer into standard data 
formats and tables developed using the systematic review database software, DistillerSR (Evidence 
Partners Inc., Ottawa, Canada); a second reviewer confirmed accuracy and completeness. Any 
discrepancies in data extraction were resolved by discussion between the co-chairs and the 
methodologist. A bibliographic database was established in EndNote (Thomson Reuters, Carlsbad, CA) 
to track all literature identified and reviewed during the study. 
 
Outcomes of Interest 
According to the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) 
approach, it is important for clinical guideline panels to review a comprehensive list of outcomes. 3  The 
EP was polled to collect information on which outcomes should be included in the PICO. These outcomes 
included, but were not limited to, accuracy in diagnosis (specificity, sensitivity, positive and negative 
predictive values), change in patient management, cost, optimal and adequacy of specimen selection, 
patient preference, quality of life, rates of adverse reactions, survival rates, test/assay utility, and timely 
communication to the clinicians.  
 

In consideration of the limited scope and resources, the EP ranked the outcomes used in the PICO. Using 
the GRADE approach3  of considering the relative importance of outcomes, the EP was polled to rate 
each initially identified outcome in terms of importance for decision making. The EP voted on a scale of 
1–9: outcomes rated 1-3 were defined as “of limited importance”; outcomes rated 4-6 as “important, but 
not critical”; and outcomes rated 7-9 were “critical for decision making”. The EP finalized the outcomes 
after a discussion during the first in-person meeting. 
 

Outcomes of Limited Importance*  
Note: These outcomes not used for decision making 
• Sample adequacy 
(*Not used for decision making) 
 
Important Outcomes 
• Tissue utilization  
 
Critical Outcomes 
• Survival rates (overall survival [OS], disease free survival [DFS], progression free survival [PFS)) 
• Treatment response rates (objective response rate [RR], complete RR, pathologic RR)  
• Adverse events  
• Diagnostic test characteristics (sensitivity, specificity, positive predictive value, negative predictive 

value)  
• Clinical and analytical validity (assay concordance, sample concordance, proportion score [tumor 

proportion score, immune proportion score, combined proportion score]) 
 
Strength of Recommendations and Evidence-to-Decision Framework  
Development of recommendations required the panel to review the identified evidence and make a series 
of key judgments using the GRADE approach (Supplemental Table 2). In addition to the panel discussion 
of the net benefits and harms for each guideline statement, the EP members rated each recommendation 
using the GRADE evidence-to-decision framework. This allows for a systematic way to document panel 
members’ judgement for each of the recommendations. 4  
 
Evidence-to-Decision Framework (EtD) Domains 
Problem Priority • Is the problem a priority and a recommendation is 

needed to address it? 
• Are there consequences that are serious if the 

problem is not addressed? 
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Benefits and Harms 
 

• Are the desirable anticipated effects large? 
• Are the undesirable anticipated effects small? 
• Are the desirable effects large relative to undesirable 

effects? 

Values and Preferences of Stakeholders 
 

• Is there certainty of how stakeholders (patients, 
clinicians) value the outcomes? 

• Is there variability on how patients and clinicians 
value the outcomes? 

• Will there be different decisions from key 
stakeholders because of the different values placed 
on the outcomes? 

Resources Required • If the Recommendation is made, how large are the 
resource requirements? 

Health Equity 
 

• Are there groups or settings that might be 
disadvantaged in relation to the Recommendation 
being considered?   

• Are there different baseline conditions across 
groups or settings that affect the absolute 
effectiveness of the Recommendation or the 
importance of the problem for disadvantaged groups 
or settings?   

• Are there important considerations that should be 
made when implementing the Recommendation in 
order to ensure that inequities are reduced, if 
possible, and that they are not increased? 

 
Feasibility 

 
• Is the option (or recommendation) feasible to 

implement? 
• Is the Recommendation sustainable?  Are there 

important barriers that are likely to limit the feasibility 
of implementing the Recommendation?  If yes, do 
these barriers require consideration when 
implementing the Recommendation? 

 
Acceptability 
 

• Is the option acceptable to key stakeholders? 
• Are there key stakeholders that would not accept 

the distribution of the benefits, harms or costs?   
• Are there key stakeholders that would not accept 

the costs or undesirable effects in the short term for 
desirable effects (benefits) in the future?  

 
Supplemental Table 3 provides a summary of the EP judgments within the EtD framework for each 
recommendation statement. 
 

Assessing Quality and Risk of Bias 
An assessment of the quality of the evidence was performed for all retained studies following application of 
the inclusion and exclusion criteria. Using this method, studies deemed be of low quality would not be 
excluded from the systematic review, but would be retained, and their methodological strengths and 
weaknesses discussed where relevant. To define an overall risk of bias rating for each included study, 
validated study-type specific tools were used to assess the risk of bias, plus additional important quality 
features were extracted. Specific details for each study type are outlined below. 
 

• Systematic Reviews (SRs) and Meta-analyses were assessed as per the Assessing the 
Methodological Quality of Systematic Reviews (AMSTAR) 5 tool. 
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• Randomized Control Trials (RCTs) were assessed using the Cochrane Risk of Bias tool6. 
 

• Single-arm non-randomized phase I and II clinical trials (NRCTs), prospective cohort studies 
(PCS), prospective-retrospective cohort studies (PRCS), retrospective cohort studies (RCS), and 
case-control studies (CCS) were assessed using the Risk of Bias in Non-randomized Studies of 
Intervention (ROBINs-I) 7  tool. 

 
In the following sections, the quantity of the evidence as determined by the number of studies that met 
our inclusion criteria and were retained, the evidence type as determined by study design, the quality of 
that evidence as determined by the quality assessment, and its consistency are all reported, both as 
individual studies and in totality, statement by statement. Definitions of the certainty of evidence is 
presented in Supplemental Table 4. 
 
A total of 98 studies identified by the SR  informed the recommendations. Although data was extracted 
from 121 studies, 23 studies contained insufficient detail to inform statements and 8 studies reported on 
outcomes that were not relevant to this guideline (Figure 2). The body of evidence was comprised of 2 
SRs, 18 RCTs, 6 PCSs, and 72 RCSs. Risk of bias assessments for the systematic reviews, RCTs, 
prospective and retrospective cohort studies can be found in Supplemental Tables 5-8 respectively. The 
GRADE certainty of evidence for each outcome informing a recommendation and the overall certainty 
ranking for the statement is presented in Supplemental Table 9. 
 
Open Comment Period and Organizational Review 
An open comment period was held from March 31 to April 23, 2021, on the CAP web site (www.cap.org). 
Six draft statements, demographic questions, and questions to assess feasibility were posted for peer 
review. An announcement was sent to the following societies deemed to have interest. 
 
Medical societies 
• American Society for Clinical Oncology (ASCO) 
• Association for Molecular Pathology (AMP)  
• American Society for Clinical Pathology (ASCP) 
• American College of Chest Physicians (CHEST) 
• American College of Medical Genetics and Genomics (ACMG) 
• American Society for Investigative Pathology (ASIP) 
• American Society of Cytopathology (ASC) 
• American Thoracic Society (ATS) 
• Arthur Purdy Stout Society (APSS) 
• Association of Community Cancer Centers (ACCC)  
• Association of Directors of Anatomic and Surgical Pathology (ADASP) 
• Association of Pathology Chairs (APC) 
• British Thoracic Oncology Group 
• Canadian Association of Pathologists (CAP-APC) 
• European Society for Medical Oncology (ESMO) 
• European Society of Thoracic Surgeons 
• Indian Society for the Study of Lung Cancer 
• International Association for the Study of Lung Cancer (IASLC) 
• International Thoracic Oncology Nurses Forum  
• Korean Association for the Study of Lung Cancer 
• National Comprehensive Cancer Network (NCCN) 
• National Lung Cancer Forum for Nurses 
• Papanicolaou Society of Cytopathology (PSC) 
• Pulmonary Pathology Society (PPS) 
• Quality Initiative in Interpretive Pathology (QIIP) Canadian Partnership Against Cancer 
• Russian Society of Clinical Oncology 
• Sociedade Brasileira de Cirurgia Torácica  (Brazilian Society of Thoracic Surgery) 
• Sociedade Brasileira de Patologia (Brazilian Society of Pathology) 
• Society to Improve Diagnoses in Medicine (SIDM) 
• The Japan Lung Cancer Society 
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• United States & Canadian Academy of Pathology (USCAP) 
 
Patient Advocacy Groups 
• American Cancer Society 
• American Lung Association 
• Bonnie J. Addario Lung Cancer Foundation (ALCF) 
• Cancer Leadership Council 
• Cancer Research and Prevention Foundation 
• Caring Ambassadors Lung Cancer Program 
• Dusty Joy Foundation 
• EX: Re-learn Live without Cigarettes 
• Free Me From Lung Cancer 
• Free to Breathe 
• Global Lung Cancer Coalition 
• Global Resource for Advancing Cancer Education 
• International Thoracic Oncology Nursing Forum 
• Lung Cancer Alliance 
• Lung Cancer Foundation of American (LCFA) 
• Lung Cancer Research Foundation (LCRF) 
• LUNGevity Foundation 
• Mesothelioma Applied Research Foundation 
• My Cancer Genome 
• Partnership Against Cancer American Cancer Society 
• Prevent Cancer Foundation 
• Roy Castle Lung Cancer Foundation 
• UICC Global Cancer Control Community 
• Union for International Cancer Control  
• Uniting Against Lung Cancer 
• Women Against Lung Cancer in Europe 
 
Government and other stakeholders 
• Canada Food and Drug Administration  
• Centers for Medicare & Medicaid Services (CMS) 
• Centers for Disease Control and Prevention (CDC) 
• US Food and Drug Administration (FDA) 
• Veteran’s Affairs (VA) and Department of Defense (DOD) 
 
“Agree” and “Disagree” responses were captured for every proposed recommendation. The EP reviewed 
all the comments. Resolution of all changes was obtained by majority consensus of the panel using a 
modified Delphi technique (discussion at an in-person meeting, rounds of teleconference webinars, email 
discussion and multiple edited recommendations) amongst the panel members. The final 
recommendations were approved by the EP with a formal vote. Neither formal cost analysis nor cost 
effectiveness models were performed. 
 
Organizational review was instituted to review and approve the guideline. An independent review panel 
(IRP) representing the Council on Scientific Affairs was assembled to review and approve the guideline 
for the CAP. The IRP was masked to the expert panel and vetted through the COI process. Collaborating 
organizations were provided the guideline for approval. Once approved, the collaborating organizations’ 
names were added to the guideline title as official collaborators. 
 
Dissemination Plans 
The CAP hosts a resource page which includes a link to the manuscript and supplement; a summary of 
the recommendations, a teaching PowerPoint (Microsoft Corporation, Redmond, WA), and a frequently 
asked question (FAQ) along with other additional tools such as webinar recordings as applicable. The 
guideline is promoted and presented at various society meetings and distributed to the societies listed in 
the peer review. 

https://www.cap.org/protocols-and-guidelines/upcoming-cap-guidelines/pd-l1-testing-of-patients-with-lung-cancer-for-immunooncology-therapies
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Recommendation Statements 
Statement 1. In patients with advanced non-small cell lung cancer (NSCLC), pathologists should 
use a validated PD-L1 immunohistochemistryl (IHC) expression assay, in conjunction with other 
targetable genomic biomarker assays where appropriate, to optimize selection for treatment with 
immune checkpoint inhibitors (ICI). 
 
The strength of recommendation is strong. The certainty of evidence to support this recommendation is 
moderate. 
 
The evidence base for this statement includes 2 SRs 8, 9, 14 RCTs10-23, 4 RCT post-hoc analyses24-27 , 4 
PCSs 28-31, and 10 RCSs 32-41. Identified studies reported on OS 8, 9, 11-18, 24-35, 37-44 and RR 10, 11, 14-17, 25-28, 30-

34, 36, 37, 39-42 of various immunotherapy and ICI agents in tumors that were PD-L1 positive. The certainty of 
evidence was moderate for both outcomes of interest based on an aggregate serious risk of bias across 
studies informing both outcomes, but evidence was not further downgraded for any domain 
(Supplemental Table 9). In both outcomes there was inconsistency of results across studies; however, 
this variability was determined to be a consequence of differences in immunotherapy agents, PD-L1 
expression cut-offs, and patient population, so evidence was not downgraded.  
 
Based on the available evidence, EP members concluded that survival and response rates of ICI therapy 
were correlated with PD-L1 expression status. After discussions, the EP defined the benefits of PD-L1 
expression detection using a validated IHC assay as moderate and the harms of this testing as small, and 
that the benefits thus outweighed the harms. It is expected that this guidance will be acceptable to key 
stakeholders and feasible to implement. Implementation of this guidance is expected to have no impact 
on health equity and the resource requirements were considered to be negligible (Supplemental Table 3).    
 
Statement 2. Pathologists should ensure appropriate validation has been performed on all 
specimen types and fixatives. 
Note: Specific validation requirements are out of scope with this guideline and laboratories should refer to 
the Principles of Analytic Validation of Immunohistochemical Assays Guideline45 for details on how to 
validate IHC specimens. 
 
The strength of recommendation is conditional. The certainty of evidence to support this guideline 
statement is low. 
 
The statement is informed by 1 RCT post-hoc analysis25, 2 PCSs 46, 47 , and 32 retrospective studies48-79 .  
Studies informing the statement reported on ICI therapy RRs and survival rates using various specimen 
types25, 70, PD-L1 status concordance of various specimen types 47, 49-58, 60, 61, 63-69, 71, 73, 74, 76-79, diagnostic 
test characteristics of PD-L1 expression detection using various specimen types 49, 50, 60, 63, 76, PD-L1 
status using multiple sample preparation types46, 72, and both interobserver and intraobserver agreement 
for PD-L1 status using surgical sections48, 57, 59, 62, 73 , and cytology samples57, 60, 73-75 .  The certainty of 
evidence across the 19 outcomes ranged from very low through moderate (Supplemental Table 9).  
Assessment was based on an aggregate risk of bias of serious and very serious depending on the 
outcome, plus downgrading of evidence in some outcomes for inconsistency.      
 
Based on the paucity of homogeneous evidence for any one sample type, the EP members concluded 
that PD-L1 expression was optimally determined using the best sample collected. After discussions, the 
EP  defined the benefits of PD-L1 expression detection using the best sample available as moderate; 
however, the harms were also defined as moderate and the overall certainty of evidence was low, leading 
to the EP members to conclude that balance of effects probably favored testing in the best available 
sample.  The EP also discussed that there was possibly important variability in the values and 
preferences of key stakeholders, but the guidance is expected to be acceptable and feasible to 
implement. Implementation of this guidance is expected to have no impact on health equity and the 
resource requirements were considered to be negligible (Supplemental Table 3).    
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Statement 3. When feasible, pathologists should use clinically validated PD-L1 IHC assays as 
intended.   
 
The strength of recommendation is conditional. The certainty of evidence to support this guideline 
statement is very low. 
 
The evidence base supporting this statement includes 2 systematic reviews8, 9 , 12 RCTs10-18, 42-44 , 4 RCT 
post-hoc analyses24-27 , 4 PCSs28-31 , and 29 RCSs 32-36, 38, 40, 41, 48, 69, 77, 80-97 . The included studies reported 
on PD-L1 status concordance40, 41, 44, 48, 69, 77, 82-89, 92-94, 96, 98, diagnostic test characteristics96 , and 
interobserver agreement80, 81, 88, 90, 91, 94, 95, 97 of various combinations of clinically validated PD-L1 assays. 
Additionally, clinically trials and observational studies reporting on ICI therapy survival and response 
rates8-18, 24-44 , leading to the clinically validation of the assays, were used as indirect evidence to support 
this statement. Certainty of evidence for the outcomes were assessed as low and very low based on an 
aggregate risk of bias ranging from serious to extremely serious across the outcomes, as well as further 
downgrading for inconsistency, imprecision, and indirectness in specific outcomes (Supplement Table 9).  
 
The EP members discussed clinically validated versus laboratory developed PD-L1 IHC assays at length. 
Based on the available evidence, the EP members determined that use of a clinically validated assay 
carried moderate benefits; however, the harms of these assays, including availability of the staining 
platforms and clones, and specific training for each assay, were also defined as moderate. The EP 
concluded that the balance of effects did not favor clinically validated or laboratory developed assay.   
Further to this, EP members determined that use of clinically validated assays carried a large cost and 
could lead to reduced health equity. A conditional recommendation was based on the clinically validation 
of these assays and their established ability to predict immunotherapy response but with an 
understanding of the limitations of this guidance. The EP concluded that the guidance was probably be 
acceptable to key stakeholders and probably feasible to implement (Supplemental Table 3).  
 
Statement 4. Pathologists that choose to use laboratory developed tests (LDTs) for PD-L1 
expression should validate according to the requirement of their accrediting body.  
 
The strength of recommendation is strong. The certainty of evidence to support this guideline statement is 
very low. 
 
The evidence base informing this statement is comprised of nine RCSs 67, 91, 95, 99-104. A study reported on 
ICI response rates using 22C3 and 73-10104 , while other studies reported on PD-L1 status 
concordance67, 91, 99-104 , diagnostic test characteristics91 , and interobserver agreement91, 95  of LDTs when 
compared with clinically validated IHC assays. Certainty of evidence for the outcomes of interest were 
assessed as low and very low (Supplemental Table 9). All outcomes assessed as low were informed by 
single studies with very serious risk of bias. Outcomes assessed as very low were supported by multiple 
studies, but studies were limited by very serious and extremely serious aggregate risk of bias, as well as 
inconsistency.    
 
Although using a clinically validated assay is preferred, this is not always feasible, and many laboratories 
need to develop LDTs. Following discussions on the available evidence, the EP concluded that the 
benefits of validating all LDTs were large, while the harms of the validation were defined as trivial, leading 
to a balance of effects that favored validation. Although the EP determined that this guidance would 
require moderate resources, it likely would have no impact on health equity and would be acceptable to 
key stakeholders and feasible to implement (Supplemental Table 3).  Given the low overall certainty of 
evidence when comparing PD-L1 status between clinically validated assays and the LTDs, the EP 
members concluded that not validating LDTs could lead to substantial harms to patients. Based on this 
assessment and other domains within the EtD, the EP drafted this recommendation as strong, despite a 
certainty of evidence rating of low.          
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Statement 5. Pathologists should report PD-L1 IHC results using a percent expression score.  
 
The strength of recommendation is conditional. The certainty of evidence to support this guideline 
statement is very low. 
 
The guideline statement is supported by 3 RCTs15, 25, 42  and 7 RCSs 32, 34, 81, 88, 90, 91, 94 . Identified studies 
reported on ICI RRs15, 25, 32, 34, 42  and survival rates15, 25, 32, 34, 42  stratified by specific PD-L1 tumor 
proportion score (TPS) thresholds. Additional studies evaluated interobserver agreement using multiple 
IHC clones also stratified by TPS score81, 88, 90, 91, 94 .  The certainty of evidence for RRs was assessed as 
low based on a very serious aggregate risk of bias across the studies reporting on the outcome, but no 
further downgrading. For the other two outcomes, certainty was assessed as very low based on very 
serious risk of bias plus downgrading for inconsistency (Supplemental Table 9).            
 
Based on the available evidence, the EP concluded that reporting PD-L1 expression as a percent score 
carried moderate benefits and only small harms, leading to the determination that benefits probably 
outweighed the potential harms. It is expected that this guidance will be acceptable to key stakeholders 
and feasible to implement. Implementation of this guidance is expected to have no impact on health 
equity and the resource requirements were considered to be negligible (Supplemental Table 3).       
 
Statement 6. Clinicians should not use tumor mutation burden (TMB) alone to select patients with 
advanced NSCLC for immune checkpoint inhibitors based on insufficient evidence in this 
population. 
 
The strength of recommendation is conditional. The certainty of evidence to support this guideline 
statement is very low. 
 
The evidence base is comprised of eight RCSs reporting on ICI RRs105, 106  and survival rates32, 35, 38, 105-109  

when correlated with TMB status. Certainty of evidence for RRs was assessed as very low based on 
extremely serious risk of bias in the studies reporting on this outcome but no further downgrading in any 
domain (Supplemental Table 9). For survival rates, the certainty of evidence was assessed as very low as 
a consequence of very serious aggregate risk of bias plus additional downgrading for inconsistency in the 
reported outcomes (Supplemental Table 9).   
 
This conditional recommendation was based on the trivial benefits of using TMB to select patients for ICI 
therapies paired with the moderate harms of its use. The balance of effects favored not using TMB, as did 
the moderate costs and probable reduced health equity that would be associated with recommending its 
use. Further to these domains, the EP concluded that guidance in support of TMB would not be 
acceptable to key stakeholders and probably not be feasible to implement (Supplemental Table 3).   
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Supplemental Table 1. Key Questions and PICO Elements 
Pre-Analytical Stage 
KQ1a. In early stage, resectable NSCLC patients who are being considered for immune checkpoint 
inhibitors (ICI), does PD-L1 and tumor mutation burden (TMB) testing improve treatment response 
rates and survival rates? 
Population 
Patients with early stage unresectable NSCLC 
Intervention Comparator Outcomes 
PD-L1 testing • Different PD-L1 test 

• TMB test 
• Not testing 
• Single arm  

Critical 
• Response rates  
• Survival rates 

TMB testing 

KQ1b. In early stage NSCLC patients who are being considered for ICI , does PD-L1 and TMB testing 
improve treatment response rates and survival rates? 
Population 
Patients with early stage unresectable NSCLC  
Intervention Comparator Outcomes 
PD-L1 testing • Different PD-L1 test 

• TMB test 
• Not testing 
• Single arm  

Critical 
• Response rates  
• Survival rates 

TMB testing 

KQ1c. In advanced stage NSCLC patients being considered for immune checkpoint inhibitors , does 
PD-L1 and TMB testing improve treatment response rates and survival? 
Population 
Patients with advanced stage NSCLC  
Intervention Comparator Outcomes 
PD-L1 testing • Different PD-L1 test 

• TMB test 
• Not testing 
• Single arm 

Critical 
• Response rates  
• Survival rates 

TMB testing 

KQ2.  When selecting patients for anti-PD1 and anti-PD-L1 therapy, does testing of different specimen 
types provide concordant clinical outcomes? 
Population 
Specimens from patients with early and advanced stage NSCLC being considered for immune 
checkpoint inhibitors  
Intervention Comparator Outcomes 
Primary tumor 
samples 

• Any included 
intervention 

• Single arm 
 
 

Critical 
• Response rates  
• Survival rates 
• Clinical validity  
• Sample concordance  

A.  
Important 
• Tissue utilization  

Metastatic samples 
Cytology samples 
(smears, liquid-
based, and blocks)  
Core needle biopsy 
samples 
Resection/surgical 
specimens  
Archived tissue 
Tissue microarray  
KQ3.  Does the use of immunotherapy in advanced NSCLC patients with targetable ALK, EGFR, 
ROS1, or BRAF molecular alterations affect their long-term clinical outcomes? 
Population 
Patients with early and advanced stage NSCLC being considered for immune checkpoint inhibitors   
Intervention Comparator Outcomes 
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Anti-PD1/PD-L1 
therapy 

Standard of care 
(includes targeted 
therapy and 
chemotherapy) 

Critical 
• Response rates 
• Survival rates 
• Adverse events/toxicity  

Pre-Analytical and Analytical Stage 
KQ4.  When selecting patients for anti-PD1 and anti-PD-L1 therapy, does TMB testing have the 
analytical validity to identify a complementary population who will benefit from therapy? 
Population 
Patients with early and advanced stage NSCLC being considered for immune checkpoint inhibitors  
Intervention Comparator Outcomes 
TMB testing • PD-L1 testing 

• Single arm 
• No testing 

 
Note: Gold standard 
defined by the study 

Critical 
• Response rates  
• Survival rates 
• Diagnostic test characteristics  
• Analytical validity 
• Assay concordance    

Combination TMB 
and PD-L1 testing 

KQ5a. In NSCLC patients with more than one available sample, do multiple samples from the same 
site provide concordant PD-L1 and TMB testing results and downstream clinical outcomes? 
Population: 
Multiple samples from patients with early and advanced stage NSCLC cancer being considered for 
immune checkpoint inhibitors 
Intervention Comparator Outcomes 
Testing of 
secondary/additional 
sample(s) 

B.  

• Testing of primary 
samples 

• Single arm 

Critical 
• Response rates  
• Survival rates 
• Diagnostic test characteristics  
• Clinical and analytical validity 
• Sample concordance  

 
Important 
• Tissue utilization 

KQ5b. In NSCLC patients with more than one available sample, do multiple samples from different 
sites provide concordant PD-L1 and TMB testing results and downstream clinical outcomes? 
Population: 
Multiple samples from patients with early and advanced NSCLC cancer being considered for immune 
checkpoint inhibitors  
Intervention Comparator Outcomes 
Testing of 
secondary, 
archived or 
metastatic sample 

• Testing of primary 
samples 

• Single arm 

Critical 
• Response rates  
• Survival rates 
• Diagnostic test characteristics  
• Clinical and analytical validity 
• Sample concordance  

 
Important 
• Tissue utilization 

KQ6a. Does clinical validity of PD-L1 testing differ by levels of PD-L1 expression in tumor cells? 
Population: 
Specimens from early and advanced stage NSCLC patients being considered for immune checkpoint 
inhibitors  
Intervention Comparator Outcomes 
Negative expression 
level 

• Any included 
intervention  

• Single arm  

Critical 
• Response rates  
• Survival rates Positive expression 

level 
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Study defined 
expression level cut-off 

• Diagnostic test characteristics  
• Clinical and analytical validity 

Tumor cell score 
KQ6b. Does addition of PD-L1 expression levels in immune cells to expression in tumor cells improve 
patient clinical outcomes? 
Population: 
Specimens from early and advanced stage NSCLC patients being considered for immune checkpoint 
inhibitors  
Negative expression 
level 

• Any included 
intervention  

• Single arm  

Critical 
• Response rates  
• Survival rates 
• Diagnostic test characteristics  
• Clinical and analytical validity 

Positive expression 
level 
Study defined 
expression level cut-off 
Immune cell score 
Analytical Stage 
KQ7. How reproducible are PD-L1 tumor cell scores and immune cell scores across specimen types? 
Population: 
Specimens from early and advanced stage NSCLC patients 
Intervention Comparator Outcomes 
Primary tumor 
samples 

• Any included 
intervention 

• Single arm 
 
 

Critical 
• Diagnostic test characteristics 
• Analytical validity  

o Includes interobserver agreement 
• Sample concordance  

 
Important 
• Tissue utilization 

C.  

Metastatic samples 
Cytology samples 
(smears, liquid-
based, and blocks)  
Core needle biopsy 
samples 
Resection/surgical 
specimens  
Archived/saved 
tissue samples 
Tissue microarray  
KQ8. Do the available PD-L1 assays provide concordant expression profiles when evaluating the same 
sample and which IHC expression cut-off provides the most reproducible expression categorization 
across the assays? 
Population: 
Specimens from early and advanced stage NSCLC patients 
Intervention: PD-L1 Antibody Clones 
• QR1 
• E1L3N 

• 73-10 
• 22C3 

• SP142 
• 28-8 

• SP263 
D.  

Intervention: 
Expression Level Cut-
Offs 

Comparator Outcomes 

H-score • Any other expression 
level cut-off 

• 22c3 companion dx – 
ideal/gold standard but 
flawed 

• No testing/single arm 
• TMB testing 

 
Note: Gold standard 
defined by the study 

Critical 
• Diagnostic test characteristics 
• Analytical validity  

o Includes interobserver agreement 
• Assay concordance 

Study defined expression 
level cut-off 
Ratio of tumor cell PD-L1 
to immune cell PD-L1 
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Patient Population All adult early stage and advanced stage NSCLC patients being 
considered for immune checkpoint inhibitors  

• For KQs focusing on analytical outcomes, studies that enroll 
NSCLC patients undergoing testing without detail on subsequent 
immuno-oncology therapy will be considered for inclusion  

• For KQs focusing on clinical outcomes, PD-L1 and TMB studies 
without testing/assay specific details will be considered for 
inclusion  

Setting Academic and community laboratory settings 
Minimum Sample Size 30 patients per study arm 
Search Dates 2010 – 2021 
Included Study Types • Guidelines  

• Systematic reviews with and without meta-analysis 
• Randomized controlled trials 
• Comparative and single-arm observational studies with prospective or 

retrospective design  
• Case-control studies 

Abbreviations:  ALK, Anaplastic Lymphoma Kinase; BRAF, B-Raf Proto-Oncogene; EGFR, Epidermal Growth Factor Receptor; KQ, 
key question; NSCLC, Non small cell lung cancer; PICO, population, intervention, comparator, outcomes; PD-L1, programmed 
dealth ligand-1; ROS1, ROS Proto-Oncogene 1; TMB, tumor mutation burden 
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Supplemental Table 2: Grades for Strength of Recommendations 

Designation Recommendation Evidence to Decision (EtD) 

Judgement 

Strong Recommendation Recommend for or against a 

particular practice (Can include 

“must” or “should”) 

Supported by assessment with 

the GRADE EtD framework 

showing expert panel (EP) 

consensus of judgements 

directed to the far right or far left 

poles of the framework  

Conditional 

Recommendation 

Recommend for or against a 

particular practice (Can include 

“should” or “may”) 

Supported by assessment with 

the GRADE EtD framework 

showing EP consensus of 

judgements directed towards the 

center of the framework or with a 

dispersed pattern  

 

Derived from Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group materials4, 110 
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Supplemental Table 3. Evidence-to-Decision Framework 
 
Statement 1. In patients with advanced non-small cell lung cancer (NSCLC), pathologists should use a 
validated PD-L1 immunohistochemical (IHC) expression assay, in conjunction with other targetable 
genomic biomarker assays where appropriate, to optimize selection for treatment with immune 
checkpoint inhibitors (ICI). 

Summary of Judgements 
Criteria Favors the comparison Neutral Favors the intervention 
Problem No Probably no   Probably yes Yes 

+ 
Desirable 
Effects 

Trivial Small Moderate 
+ 

Large 
  

Undesirable 
Effects 

Large Moderate Small 
+ 

Trivial 

Certainty of 
Effects 

Very low Low Moderate 
+ 

Large 

Values Important 
certainty or 
variability 

Possibly 
important 

uncertainty or 
variability 

Probably no 
important 

uncertainty of 
variability 

No important 
uncertainty of 

variability 
+ 

Balance of 
Effects 

Favors the 
comparison 

Probably favors 
the comparison 

Does not favor 
either the 

intervention or 
the comparison 

Probably favors 
the intervention 

Favors the 
intervention 

+ 

Resources 
Required 

Large costs Moderate costs Negligible 
costs and 
savings 

+ 

Moderate 
savings 

Large savings 

Equity Reduced Probably 
reduced 

Probably no 
impact 

+ 

Probably 
increased 

Increased 

Acceptability No Probably no   Probably yes Yes 
+ 

Feasibility No Probably no Probably yes Yes 
+ 

Statement 2. Pathologists should ensure appropriate validation has been performed on all specimen 
types and fixatives. 
Note: Specific validation requirements are out of scope with this guideline and laboratories should refer 
to the Principles of Analytic Validation of Immunohistochemical Assays Guideline45  for details on how 
to validate IHC specimens. 

Summary of Judgements 
Criteria Favors the comparison Neutral Favors the intervention 
Problem No Probably no   Probably yes Yes 

+ 
Desirable 
Effects 

Trivial Small Moderate 
+ 

Large 
  

Undesirable 
Effects 

Large Moderate 
+ 

Small 
  

Trivial 

Certainty of 
Effects 

Very low Low 
+ 

Moderate 
  

Large 

Values Important 
certainty or 
variability 

Possibly 
important 

uncertainty or 
variability 

+ 

Probably no 
important 

uncertainty of 
variability 

No important 
uncertainty of 

variability 
  

Balance of 
Effects 

Favors the 
comparison 

Probably favors 
the comparison 

Does not favor 
either the 

intervention or 
the comparison 

Probably 
favors the 

intervention 
+ 

Favors the 
intervention 
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Resources 
Required 

Large costs Moderate costs Negligible 
costs and 
savings 

+ 

Moderate 
savings 

Large savings 

Equity Reduced Probably 
reduced 

Probably no 
impact 

+ 

Probably 
increased 

Increased 

Acceptability No Probably no   Probably yes Yes 
+ 

Feasibility No Probably no Probably yes Yes 
+ 

Statement 3. When feasible, pathologists should use clinically validated PD-L1 IHC assays as 
intended. 

Summary of Judgements 
Criteria Favors the comparison Neutral Favors the intervention 
Problem No Probably no   Probably yes Yes 

+ 
Desirable 
Effects 

Trivial Small Moderate 
+ 

Large 
  

Undesirable 
Effects 

Large Moderate 
+ 

Small 
  

Trivial 

Certainty of 
Effects 

Very low Low 
+ 

Moderate 
  

Large 

Values Important 
certainty or 
variability 

Possibly 
important 

uncertainty or 
variability 

+ 

Probably no 
important 

uncertainty of 
variability 

No important 
uncertainty of 

variability 
  

Balance of 
Effects 

Favors the 
comparison 

Probably favors 
the comparison 

Does not favor 
either the 

intervention or 
the comparison 

+ 

Probably favors 
the intervention 

Favors the 
intervention 

  

Resources 
Required 

Large costs 
+ 

Moderate costs Negligible costs 
and savings 

Moderate 
savings 

Large savings 

Equity Reduced Probably 
reduced 

+ 

Probably no 
impact 

  

Probably 
increased 

Increased 

Acceptability No Probably no   Probably yes 
+ 

Yes 
  

Feasibility No Probably no Probably yes 
+ 

Yes 
  

Statement 4 . Pathologists that choose to use laboratory developed tests (LDTs) for PD-L1 expression 
should validate according to the requirement of their accrediting body. 

Summary of Judgements 
Criteria Favors the comparison Neutral Favors the intervention 
Problem No Probably no   Probably yes Yes 

+ 
Desirable 
Effects 

Trivial Small Moderate 
  

Large 
+ 

Undesirable 
Effects 

Large Moderate Small 
+ 

Trivial 
+ 

Certainty of 
Effects 

Very low Low 
+ 

Moderate 
  

Large 

Values Important 
certainty or 
variability 

Possibly 
important 

uncertainty or 
variability 

+ 

Probably no 
important 

uncertainty of 
variability 

No important 
uncertainty of 

variability 
  

Balance of 
Effects 

Favors the 
comparison 

Probably favors 
the comparison 

Does not favor 
either the 

Probably favors 
the intervention 

Favors the 
intervention 
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intervention or 
the comparison 

+ 

Resources 
Required 

Large costs Moderate costs 
+ 

Negligible costs 
and savings 

Moderate 
savings 

Large savings 

Equity Reduced Probably 
reduced 

Probably no 
impact 

+ 

Probably 
increased 

Increased 

Acceptability No Probably no   Probably yes Yes 
+ 

Feasibility No Probably no Probably yes Yes 
+ 

Statement 5. Pathologists should report PD-L1 IHC results using a percent expression score. 
Summary of Judgements 

Criteria Favors the comparison Neutral Favors the intervention 
Problem No Probably no   Probably yes Yes 

+ 
Desirable 
Effects 

Trivial Small Moderate 
+ 

Large 
  

Undesirable 
Effects 

Large Moderate Small 
+ 

Trivial 

Certainty of 
Effects 

Very low 
+ 

Low Moderate Large 

Values Important 
certainty or 
variability 

Possibly 
important 

uncertainty or 
variability 

+ 

Probably no 
important 

uncertainty of 
variability 

No important 
uncertainty of 

variability 
  

Balance of 
Effects 

Favors the 
comparison 

Probably favors 
the comparison 

Does not favor 
either the 

intervention or 
the comparison 

Probably 
favors the 

intervention 
+ 

Favors the 
intervention 

  

Resources 
Required 

Large costs Moderate costs Negligible 
costs and 
savings 

+ 

Moderate 
savings 

Large savings 

Equity Reduced Probably 
reduced 

Probably no 
impact 

+ 

Probably 
increased 

Increased 

Acceptability No Probably no   Probably yes Yes 
+ 

Feasibility No Probably no Probably yes Yes 
+ 

Statement 6. Clinicians should not use tumor mutation burden (TMB) alone to select patients with 
advanced NSCLC for immune checkpoint blockade based on insufficient evidence in this population. 

Summary of Judgements 
Criteria Favors the comparison Neutral Favors the intervention 
Problem No 

+ 
Probably no   Probably yes Yes 

  
Desirable 
Effects 

Trivial 
+ 

Small Moderate 
  

Large 
  

Undesirable 
Effects 

Large Moderate 
+ 

Small 
  

Trivial 

Certainty of 
Effects 

Very low Low 
+ 

Moderate 
  

Large 

Values Important 
certainty or 
variability 

Possibly 
important 

uncertainty or 
variability 

Probably no 
important 

uncertainty of 
variability 

No important 
uncertainty of 

variability 
+ 

Balance of 
Effects 

Favors the 
comparison 

+ 

Probably favors 
the comparison 

Does not favor 
either the 

Probably favors 
the intervention 

Favors the 
intervention 
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intervention or 
the comparison 

Resources 
Required 

Large costs Moderate costs 
+ 

Negligible costs 
and savings 

Moderate 
savings 

Large savings 

Equity Reduced Probably 
reduced 

+ 

Probably no 
impact 

  

Probably 
increased 

Increased 

Acceptability No 
+ 

Probably no   Probably yes Yes 
  

Feasibility No Probably no 
+ 

Probably yes Yes 
 

Abbreviations: PD-L1, programmed death ligand-1 
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Supplemental Table 4: Certainty of Evidence 

Designation Description 

High There is high confidence that available evidence reflects true effect. 

Further research is very unlikely to change the confidence in the estimate 

of effect. Included studies will be of high or intermediate quality. 

Moderate There is moderate confidence that available evidence reflects true effect. 

Further research is likely to have an important impact on the confidence in 

estimate of effect and may change the estimate. Included studies will be of 

intermediate or low quality. 

Low 

 

There is limited confidence in the estimate of effect. The true effect may be 

substantially different from the estimate of the effect. Included studies will 

be of low quality. 

Very Low 

 

There is very little confidence in the estimate of effect. The true effect is 

likely to be substantially different from the estimate of effect. Any estimate 

of effect is very uncertain. Included studies will be of low or very low 

quality. 

Derived from Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group Materials. 110  
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Supplemental Table 5. Risk of Bias Assessment of Included Systematic 
Reviews 
Study   Cao et al8 2019  Kim et al9 2019 

A
M

ST
A

R
 A

ss
es

sm
en

t5   

A priori design No Yes 
Duplicate study 
selection and data 
extraction 

No CA 

Comprehensive 
literature search 

CA Yes 

Publication status as 
inclusion criterion 

No No 

List of included and 
excluded studies 

Yes Yes 

Characteristics of 
included studies 

Yes Yes 

Study quality 
assessment conducted 

Yes Yes 

Quality assessment 
used in formulating 
conclusions  

No Yes 

Appropriate methods 
to combine findings  

Yes Yes 

Publication bias 
assessment 

Yes Yes 

Conflict of interest 
reported 

Yes Yes 

Reported funding sources  Yes Yes 
Abbreviations: AMSTAR, A MeaSurement Tool to Assess systematic Reviews; CA, can’t answer. 
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Supplemental Table 6. Risk of Bias Assessment of Included Randomized Controlled Trials 
 
Study 
 
 
 
 

 

Cochrane Risk of Bias Tool Assessment Additional Quality Features 
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 Park et al, 21 2021 LR HR HR HR LR LR Int Y Y Y Y 
 Borghaie et al, 10 2015 HR HR HR HR LR LR High Y Y Y Y 
 Brahmer et al, 11 2015 UR UR UR UR LR HR Int Y NS Y Y 
 Fehrenbacher, 12 2016 LR HR HR HR LR LR Int Y Y Y Y 
 Garon et al, 13 2019 UR HR HR HR LR LR Int Y Y Y Y 
 Garon et al, 24 2015 UR HR HR HR LR LR Int Y Y Y Y 
 Hellmann et al, 14 2019 UR UR UR UR LR LR Int Y Y Y Y 
 Herbst et al, 23 2021 LR HR HR LR LR LR Int Y Y Y Y 
 Herbst et al, 25 2019 UR HR HR HR LR HR Int Y NS Y Y 
 Horn et al, 26 2018 HR HR UR UR LR LR Int Y NS Y Y 
 Hui et al, 272017 UR UR HR HR LR LR Int Y Y Y Y 
 Mok et al, 15 2019 LR HR HR HR LR LR Int Y Y Y Y 
 Ready et al, 16 2019 HR HR HR HR LR HR High Y NS Y Y 
 Rittmeyer et al, 17 2017 LR HR HR HR LR LR Int Y Y Y Y 
 West et al, 18 2019 LR UR HR HR LR LR Int Y Y Y Y 
Jassem et al, 22 2021 UR UR UR UR LR LR Int Y Y Y Y 
 Reck et al, 19 2021 UR HR HR HR HR LR High Y Y Y Y 
 Paz-Ares et al, 20 2022 UR UR HR HR LR LR Int Y Y Y Y 
Abbreviations: HR, high risk; Int, intermediate; LR, low risk; N, no; NS, no statistical analysis: UR, unclear risk; Y, yes.
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Supplemental Table 7. Risk of Bias Assessment of Included Prospective Cohort Studies 
 
Study ROBINS-I Assessment Additional Quality Features 

C
on

fo
un

di
ng

 

Pa
tie

nt
 

se
le

ct
io

n 

In
te

rv
en

tio
n 

cl
as

si
fic

at
io

n 

D
ev

ia
tio

n 
fr

om
 

in
te

nd
ed

 
in

te
rv

en
tio

n 

M
is

si
ng

 d
at

a 

O
ut

co
m

e 
m

ea
su

re
m

en
ts

 

Se
le

ct
io

n 
of

 
re

po
rt

ed
 

ou
tc

om
es

 

O
ve

ra
ll 

R
is

k 
of

 
B

ia
s 

A
de

qu
at

el
y 

po
w

er
ed

 

R
ep

or
te

d 
fu

nd
in

g 
so

ur
ce

s 

In
du

st
ry

 fu
nd

ed
  

 Antonia et al, 28 2019 MR MR LR LR MR MR MR MR NS Y N 
 Gettinger et al, 29 2018 LR LR LR LR MR MR LR MR NS N U 
 Gettinger et al, 30 2016 MR MR LR LR MR SR MR SR NS Y Y 
 Peters et al, 31 2017 MR MR LR LR LR MR LR MR NS Y Y 
 Vigiliar et al, 46 2019 LR MR LR LR LR MR LR MR Y Y N 
 Wang et al, 47 2019 MR MR LR LR MR MR LR MR Y Y N 

Abbreviations: CR, critical risk; LR, low risk; MR, moderate risk; N, no; NS, no statistical analysis: ROBINS-I, Risk Of Bias In Non-Randomized Studies - of Interventions;SR, serious risk; U, 
unclear; Y, yes. 
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Supplemental Table 8. Risk of Bias Assessment of Included Retrospective Cohort Studies 
Study ROBINS-I Assessment Additional Quality Features 
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 Aguilar et al, 32 2019 MR CR LR LR MR MR LR CR Y Y N 
 Ahn et al, 33 2019 MR CR LR LR MR LR MR CR U Y N 
 Brunnstrom et al, 80 2017 MR SR LR LR MR MR MR SR Y Y N 
 Chan et al, 48 2018 MR CR LR LR MR MR LR CR NS Y N 
 Cooper et al, 81 2017 MR CR LR LR LR MR LR CR NS Y Y 
 Edahiro et al, 34 2019 MR CR LR LR MR LR LR CR Y Y N 
 Elfving et al, 49 2019 MR CR LR LR MR LR LR CR NS Y N 
 Gradecki et al, 50 2018 MR CR LR LR LR MR MR CR NS Y N 
 Grosu et al, 51 2019 MR CR LR LR MR LR LR CR NS Y N 
 Hernandez et al, 52 2019 MR CR LR LR LR LR LR CR Y N N 
 Ilie et al, 53 2016 MR CR LR LR MR MR LR CR NS Y N 
 Keller et al, 54 2018 MR CR LR LR MR LR MR CR Y N U 
 Kim et al, 55 2017 MR CR LR SR MR LR LR CR Y Y N 
 Kim et al, 35 2019 MR CR LR MR SR MR LR CR Y Y N 
 Kim et al, 56 2017 MR CR LR LR LR SR MR CR NS Y N 
 Krawczyk et al, 82 2017 MR CR LR LR LR LR LR CR N Y N 
 Kuempers et al57 2019 MR CR LR LR MR MR LR CR NS N U 
 Lin et al, 36 2018 MR CR LR LR MR LR LR CR N N U 
 Liu et al, 107 2019 MR CR LR LR MR MR LR CR Y Y N 
 Mei et al, 58 2019 MR CR LR LR LR LR LR CR NS Y N 
 Munari et al, 99 2018 MR CR LR LR MR MR LR CR NS Y N 
 Munari et al, 59 2018 MR CR LR LR MR MR MR CR NS Y N 
 Munari et al, 60 2019 MR CR LR LR MR LR LR CR NS Y N 
 Noll et al, 61 2018 MR CR LR LR LR MR LR CR NS Y N 
 Oya et al, 37 2017 MR CR LR LR MR LR MR CR Y Y N 
 Pang et al, 83 2018 MR CR LR LR MR MR LR CR NS Y N 
 Rehman et al, 62 2017 MR CR LR LR MR MR MR CR NS Y N 
 Rizvi et al, 38 2018 MR CR LR MR MR MR LR CR Y N U 
 Saito et al, 84 2018 MR CR LR LR LR MR MR CR NS Y Y 
 Sakata et al, 63 2018 MR CR LR LR MR LR LR CR NS Y N 
 Sheffield et al, 64 2016 MR CR LR LR LR MR LR CR Y Y N 
 Song et al, 85 2019 MR CR LR LR MR MR LR CR NS Y N 
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 Tamiya et al, 39 2019 MR CR LR LR MR MR LR CR Y Y N 
 Teglasi et al, 65 2019 MR CR LR LR MR MR LR CR Y Y N 
 Uruga et al, 66 2017 MR CR LR LR MR MR MR CR N Y N 
 Villaruz et al, 100 2019 MR CR LR LR MR LR LR CR Y Y N 
 Yeo et al, 86 2017 MR CR LR LR MR MR LR CR N Y N 
 Adam et al, 101 2018 MR CR LR LR LR MR LR CR NS Y Y 
 Beck et al, 87 2019 MR CR LR LR LR MR LR CR NS N U 
 Chang et al, 108 2019 MR CR LR MR MR MR MR CR NS Y Y 
 Fujimoto et al, 40 2018 MR CR LR MR MR MR MR CR NS N U 
 Fujimoto et al, 88 2018 MR CR LR LR LR LR LR CR NS N U 
 Hirsch et al, 98 2017  MR CR LR LR SR MR MR CR NS Y Y 
 Humphries et al, 89 2019 MR SR LR MR MR MR LR SR NS Y N 
 Illie et al, 67 2018 MR CR LR LR MR MR MR CR NS Y Y 
 Kim et al, 102 2017 MR CR LR MR SR MR MR CR NS Y N 
 Marchetti et al, 90 2017 MR CR CR LR LR MR MR CR NS Y N 
 Munari et al, 91 2019 MR CR LR LR MR LR LR CR Y Y N 
 Munari et al, 68 2018 MR CR CR LR LR SR LR CR N Y N 
 Park et al, 92 2019 MR CR LR LR LR LR MR CR NS Y N 
 Parra et al, 93 2018 MR CR LR MR SR MR MR CR NS Y N 
 Ratcliffe et al, 94 2017 MR CR LR LR LR MR MR CR NS Y Y 
 Rimm et al, 95 2017 MR CR LR LR SR MR LR CR Y Y Y 
 Singal et al, 105 2019 MR CR LR MR SR MR MR CR NS Y Y 
 Skov et al, 69 2017 MR CR LR LR MR LR LR CR NS Y Y 
 Sughayer et al, 103 2019 MR CR LR LR SR MR LR CR NS N U 
 Torous et al, 70 2018 MR CR LR LR MR MR MR CR Y Y N 
 Tseng et al, 412018 MR CR LR LR MR LR MR CR Y Y N 
 Wang et al, 71 2019 MR CR LR LR MR LR LR CR N N U 
 Wang et al, 72 2018 MR CR LR LR LR MR LR CR Y Y N 
 Xu et al, 96 2017 MR CR LR LR MR MR LR CR Y Y N 
 Tsao et al, 97 2018 MR CR LR LR MR MR MR CR Y Y Y 
 Russell-Goldman et al, 73 2018 MR CR LR LR LR MR LR CR Y Y N 
 Aggarwal et al, 106 2020 MR CR LR LR MR LR MR CR N Y Y 
 Daverio et al, 74 2020 MR CR LR LR LR LR LR CR N Y N 
 Grote et al, 104 2020 MR CR LR LR MR LR LR CR NS Y Y 
 Hernandez et al, 75 2020 MR CR LR LR MR LR MR CR N N U 
 Lou et al, 76 2020 MR CR LR LR LR LR MR CR NS Y N 
 Song et al, 78 2020 MR CR LR LR LR LR LR CR N Y N 
 Zou et al, 79 2020 MR CR LR LR LR LR LR CR Y Y N 
 Suzuki et al, 109 2022 MR CR LR MR MR MR MR CR NS Y N 
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Supplemental Table 9. GRADE Certainty of Evidence Assessment 
Number of 
Studies and 
Design 

Aggregate Risk 
of Bias 

Inconsistency Indirectness Imprecision  Other A  Certainty of 
Evidence 
Grade for 
Outcome  

Overall 
Certainty of 
Evidence 
Grade for 
Statement 

STATEMENT 1  
Survival, ALL immunotherapy agents (critical outcome B) Moderate 
2 SR, 13 RCT, 4 
RCT post-hoc, 4 
PCS, 9 RCS 

Serious  Not serious C  Not serious  Not serious  None  Moderate 

Response Rates, ALL immunotherapy agents (critical outcome B) 
8 RCT, 3 RCT 
post-hoc, 3 PCS, 
8 RCS 

Serious  Not serious C  Not serious  Not serious  None  Moderate  

STATEMENT 2  
Response Rate – Cytology Blocks and Surgical Resections (critical outcome B) Low  
1 RCT post-hoc Serious Not serious D Not serious   Not serious Other Moderate 
Response Rate – Archived and Fresh Samples (critical outcome B) 
1 RCT post-hoc Serious Not serious D Not serious  Not serious  Other Moderate 
Survival Rate – Archived and Fresh Samples (critical outcome B) 
1 RCT post-hoc Serious Not serious D Not serious  Not serious  Other Moderate 
PD-L1 Status Concordance – Primary and Metastatic Samples (critical outcome B) 
7 RCS Very Serious Serious Not serious Not serious  None  Very Low 
PD-L1 Status Concordance – Cytology and Histology Samples (critical outcome B) 
12 RCS Very Serious Not serious Not serious Not serious None Low 
Diagnostic Test Characteristics – Cytology Smear, Whole Section Reference Standard (critical outcome B) 
1 RCS   Very Serious Not serious D Not serious  Not serious  None Low  
Diagnostic Test Characteristics – Cytology Cell Blocks, Surgical Section Reference Standard (critical outcome B) 
1 RCS   Very Serious Not serious D Not serious  Not serious  None Low  
PD-L1 Status Concordance – Fluid Cell Blocks and Biopsy Specimens (critical outcome B) 
2 RCS Very Serious Not serious Not serious Not serious None Low  
PD-L1 Status Concordance – Bronchial Biopsies and Surgical Resections (critical outcome B) 
1 RCS   Very Serious Not serious D Not serious  Not serious  None Low  
Diagnostic Test Characteristics – CNB Samples, Surgical Resection Reference Standard (critical outcome B) 
2 RCS Very Serious Not serious Not serious Not serious None Low  
PD-L1 Status Concordance – CNB Samples and Resection Specimens (critical outcome B)   
2 RCS Very Serious Not serious Not serious Not serious None Low  
Diagnostic Test Characteristics – EBUS-TBNA, Surgical Resections Reference Standard (critical outcome B) 
1 RCS   Very serious Not serious D Not serious  Not serious  None Low  
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PD-L1 Status Concordance – EBUS-TBNA/FNA and Surgical Resections (critical outcome B) 
1 PCS, 1 RCS Very serious Not serious Not serious Not serious None Low  
Interobserver Agreement – Surgical Resections (critical outcome B) 
4 RCS Very Serious Not serious E  Not serious Not serious None  Low  
Interobserver Agreement – Cytology Specimens (critical outcome B) 
5 RCS Very Serious Serious Not serious Not serious None Very Low  
Intraobserver Agreement – Cytology Specimens (critical outcome B) 
1 RCS   Very Serious Not serious D Not serious  Not serious  None Low  
Interobserver Agreement – Archived Samples (critical outcome B) 
1 RCS   Very Serious Not serious D Not serious  Not serious  None Low  
Intraobserver Agreement – Archived Samples (critical outcome B) 
1 RCS   Very Serious Not serious D Not serious  Not serious  None Low  
Raw PD-L1 Status – Multiple Sample Preparation Types (important outcome B) 
1 PCS, 1 RCS Very Serious Serious Not serious Not serious None  Very Low  
STATEMENT 3 
PD-L1 Status Concordance – 22C3 and SP142 (critical outcome B) Very Low 

  
  

2 RCS Very Serious Not serious F Not serious Not serious None  Low  
Diagnostic Test Characteristics – SP142, 22C3 Reference Standard (critical outcome B) 
1 RCS  Very Serious Not serious D Not serious  Not serious  None Low  
PD-L1 Status Concordance – 22C3 and 28-8 (critical outcome B) 
2 RCS Very Serious Not serious Not serious Serious None  Very Low  
PD-L1 Status Concordance – 22C3 and SP263 (critical outcome B) 
7 RCS Very Serious Not serious Not serious Not serious  None  Low  
PD-L1 Status Concordance – 22C3, SP142, SP263, and 28-8 (critical outcome B) 
4 RCS Very Serious  Not serious Not serious  Serious  None  Very Low  
PD-L1 Status Concordance – SP142 and SP263 (critical outcome B) 
1 RCS  Very Serious Not serious D Not serious  Not serious  None Low  
PD-L1 Status Concordance – 22C3, SP142, and SP263 (critical outcome B) 
2 RCS Very Serious Not serious F Not serious  Not serious None Low  
Interobserver Agreement – Multiple IHC Clones Stratified by TPS (critical outcome B) 
5 RCS Very Serious Serious Not serious Not serious None  Very Low 
Interobserver Agreement – Multiple IHC Clones (critical outcome B) 
3 RCS Very Serious Not serious Not serious Not serious None  Low  
Raw PD-L1 Status – Multiple IHC Clones (important outcome B) 
1 RCS  Extremely Serious Not serious D Not serious  Not serious  None Very Low 
Survival, ALL immunotherapy agents Survival, ALL immunotherapy agents (critical outcome B) 
2 MA, 9 RCT, 3 
RCT post-hoc, 6 
PCS, 9 RCS 

Serious  Not serious F  Serious G Not serious  None  Low 

Response Rates, ALL immunotherapy agents (critical outcome B) 
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6 RCT, 3 RCT 
post-hoc, 4 PCS, 
8 RCS 

Serious  Not serious F  Serious G Not serious  None  Low  

STATEMENT 4 
Immunotherapy Response Rates in Cytology Cell Blocks and Surgical Resections based on 22C3 and 73-10 Clones (critical outcome B) Very Low 

  
  

1 RCS  Very Serious Not serious D Not serious  Not serious  None Low  
PD-L1 Status Concordance – 22C3 LDT and 22C3 or SP263 (critical outcome B) 
4 RCS Very serious  Serious  Not serious  Not serious  None  Very Low 
PD-L1 Status Concordance – E1L3N LDT and 22C3 or SP142 or SP263 (critical outcome B) 
2 RCS Extremely Serious  Not serious Not serious Not serious  None  Very Low 
Diagnostic Test Characteristics – E1L3N LDT, SP263 or 22C3 Reference Standard (critical outcome B) 
1 RCS  Very Serious Not serious D Not serious  Not serious  None Low  
PD-L1 Status Concordance – 28-8, 22C3, E1L3N, SP142, and SP263 LDTs (critical outcome B) 
1 RCS  Very Serious Not serious D Not serious  Not serious  None Low  
Interobserver Agreement (critical outcome B) 
2 RCS  Very Serious Not serious Not serious  Not serious  None  Low  
STATEMENT 5 
Immunotherapy Response Rates by TPS (critical outcome B) Very Low 
2 RCT, 1 post-
hoc, 2 RCS 

Very Serious Not Serious Not Serious Not Serious None Low 

Immunotherapy Survival Rates by TPS (critical outcome B) 
2 RCT, 1 post-
hoc, 2 RCS 

Very Serious Serious Not Serious Not Serious None Very Low 

Interobserver Agreement – Multiple IHC Clones Stratified by TPS (critical outcome B) 
5 RCS Very Serious Serious Not serious Not serious None  Very Low 
STATEMENT 6 
Survival, all immunotherapy agents (critical outcome B) Very Low 

  
  

8 RCS Very Serious Serious  Not serious  Not serious None  Very Low 
Response Rates, all immunotherapy agents (critical outcome B) 
2 RCS Extremely serious Not serious  Not serious  Not serious None Very Low 

Abbreviations: EBUS-TBNA, Endobronchial Ultrasound-guided Transbronchial needle aspiration; FNA, fine needle aspirate; IHC, immunohistochemistry; LDT, 
laboratory developed test; MA, meta-analysis; PCS, prospective cohort study; PD-L1, programmed death ligand-1, RCS, retrospective cohort study; RCT, randomized 
controlled trial; SR, systematic review; TPS, tumor proportion score. 
Footnotes 

A. Other category includes assessment for detection of publication bias, large effect, and confounding.   
B. Outcomes were rated a priori as critical or important for decision making. 
C. There is some inconsistency in the data, but this is likely due to differences in immunotherapy agents, PD-L1 expression cut-offs, and patient populations.  

Evidence was not downgraded.  
D. As there is only one study included here, the assessment of inconsistency across included studies is limited.  
E. There is inconsistency in the data but this is believed to be due to differences in clones and evidence was not downgraded.  
F. There is inconsistency in the expression status data but the inconsistency is likely due to specimen differences and evidence was not downgraded.  
G. This outcome indirectly informed the recommendation statement. 
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Supplemental Figure 1: Database Search Strings 
 
Ovid, MEDLINE: 
(((large cell carcinoma/ or carcinoma, non-small cell/ or exp adenocarcinoma of lung/ or (adenocarcinoma and lung).tw,kf. or (NSCLC or non-
small-cell lung cancer or non-small-cell lung carcinoma).tw,kf. or (((lung or respiratory or pulmonary) and (neoplasm* or tumo?r* or cancer* or 
carcinoma*)) adj 3 (squamous cell or large cell or adenosquamous or Sarcomatoid)).tw. or (((lung or respiratory or pulmonary) and (neoplasm* or 
tumo?r* or cancer* or carcinoma*)) adj 3 (squamous cell or large cell or adenosquamous or Sarcomatoid)).kf.) AND (B7-H1 antigen/ or 
programmed cell death 1 receptor/ or programmed cell death 1 ligand.tw,kf. or (B7 H1 or PD L1 or B7H1 or B7-H1 or PDL1 or PD-L1 or PDL-1 or 
CD274 or CD 274).tw,kf. or (tmb or tumo?r mutation* load or tumo?r mutation* burden).tw,kf. or (mutation*adj3 (load or burden)).tw or 
(mutation*adj3 (load or burden)).kf. or (programmed cell death 1 or programmed cell death 1 receptor or PD1 or PD 1 or CD279 or CD 
279).tw,kf.)) NOT ((comment or editorial/ or letter/ or case reports/ or review) or (exp animals/ not humans))) Limit to (English language and 
yr=”2010-Current”) 
  
Embase: 
 ((('lung adenocarcinoma':ti,ab,kw OR 'large cell carcinoma':ti,ab,kw OR nsclc:ti,ab,kw OR 'non small cell lung cancer':ti,ab,kw OR 'non small cell 
lung carcinoma':ti,ab,kw OR (adenocarcinoma:ti,ab,kw AND (lung:ti,ab,kw OR respiratory:ti,ab,kw OR pulmonary:ti,ab,kw)) OR 
(squamous:ti,ab,kw AND (neoplasm*:ti,ab,kw OR tumor:ti,ab,kw OR cancer:ti,ab,kw OR carcinoma*:ti,ab,kw) AND (lung:ti,ab,kw OR 
respiratory:ti,ab,kw OR pulmonary:ti,ab,kw)) OR ('large cell':ti,ab,kw AND (neoplasm*:ti,ab,kw OR tumor:ti,ab,kw OR cancer:ti,ab,kw OR 
carcinoma*:ti,ab,kw) AND (lung:ti,ab,kw OR respiratory:ti,ab,kw OR pulmonary:ti,ab,kw)) OR (adenosquamous:ti,ab,kw AND (neoplasm*:ti,ab,kw 
OR tumor:ti,ab,kw OR cancer:ti,ab,kw OR carcinoma*:ti,ab,kw) AND (lung:ti,ab,kw OR respiratory:ti,ab,kw OR pulmonary:ti,ab,kw)) OR 
(sarcomatoid:ti,ab,kw AND (neoplasm*:ti,ab,kw OR tumor:ti,ab,kw OR cancer:ti,ab,kw OR carcinoma*:ti,ab,kw) AND (lung:ti,ab,kw OR 
respiratory:ti,ab,kw OR pulmonary:ti,ab,kw)) OR (pleomorphic:ti,ab,kw AND (neoplasm*:ti,ab,kw OR tumor:ti,ab,kw OR cancer:ti,ab,kw OR 
carcinoma*:ti,ab,kw) AND (lung:ti,ab,kw OR respiratory:ti,ab,kw OR pulmonary:ti,ab,kw))) AND ('programmed death 1 ligand 1':ti,ab,kw OR 
'programmed death 1 receptor':ti,ab,kw OR b7h1:ti,ab,kw OR 'b7h 1':ti,ab,kw OR 'b7 h1':ti,ab,kw OR 'programmed cell death 1 ligand':ti,ab,kw OR 
'tumor mutational load':ti,ab,kw OR 'tumor mutation burden':ti,ab,kw OR 'tumor mutational burden':ti,ab,kw OR 'programmed cell death 1 
receptor':ti,ab,kw OR 'programmed cell death 1':ti,ab,kw OR pd1:ti,ab,kw OR 'pd 1':ti,ab,kw OR cd279:ti,ab,kw OR 'cd 279':ti,ab,kw OR 
pdl1:ti,ab,kw OR 'pdl 1':ti,ab,kw OR 'pd l1':ti,ab,kw OR cd274:ti,ab,kw OR 'cd 274':ti,ab,kw)) AND [adult]/lim AND 'human'/de AND (2021:py OR 
2022:py)) NOT ('article'/it OR 'article in press'/it OR 'conference paper'/it) 

 
TRIP Database: 
((NSCLC) OR ("non-small-cell-lung-cancer") OR ("non small cell lung cancer") OR ("adenocarcinoma of lung") OR("large cell carcinoma")) AND 
(("B7-H1 antigen") OR ("programmed cell death ligand") OR (B7H1) OR (B7-H1) OR (CD279) OR (CD-279) OR (TMB) OR ("tumor mutation 
burden") OR ("tumor mutation load") OR ("tumor mutational load") OR ("tumor mutational burden") OR ("programmed cell death receptor") OR 
("programmed cell death") OR (PD1) OR (CD274) OR (CD-274)) from:2010 to:2019 
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Supplemental Figure 2: Literature Review Flow Diagram  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Initial search (n=1816): 
Records identified from database searching (n=1727) 

   Ovid MEDLINE (n=918) 
   EMBASE.com (n=809) 

Records from other sources (n=89) 

Records removed before screening 
(n=191) 

Duplicate records removed  (n=43) 
Records marked as ineligible by automation 
tools (n=1190) 

Title/abstract records screened (n=1625)  

Records excluded (n=1269) 
      Out of scope/No outcomes of interest(n=1269) 

Full text records reviewed (n=356) 
 

Reports excluded (n=172) 
     Out of scope/no outcomes of interest (n=138) 
      Publication type (n=14) 
      Outside date parameters (n=10) 
      Less than 30 patients/arm (n=7) 
      Duplicate data (n=2) 
      Full text not available in English (n=1) 
 

Reports assessed for eligibility (n=211) 
 

Reports excluded (n=107) 
No outcomes of interest (n=32) 
Less than 30 patients/samples (n=7) 
Outside date parameters (n=1) 
Not publication type of interest (n=3) 
Other/Background only (n=60) 
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Studies included in narrative synthesis 
(n=98) 

Records excluded (n=1191) 
Does not provide data that alter 
recommendations (n=1191)  
       

Reports assessed for eligibility (n=33) 

Reports excluded (n=43)  
Does not provide data that alters 
recommendations  

Studies included in data extraction and 
qualitative analysis (n=17) 

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/  

Studies included in evidence synthesis (n=84) 

Did not inform recommendations 
      Reported outcomes not used to inform  

statements (n=0) 
     Insufficient detail to inform statements (n=0) 
 

Did not inform 
recommendations (n=3) 

Study informed Good 
Practice Statement only 

Studies included in evidence synthesis (n=14) 

Reports excluded (n=) 
   No outcomes of interest (n=2) 
   < 30 patients/samples (n=4) 
   Outside parameters (n=0) 
   Not publication type of  
   interest (n=0) 
   Other/Background only (n=10) 

 

Literature refresh 2 
(n=729) 
Records identified through 
database searching (n=1687) 
Records from other sources 
(n=20) 

Literature refresh 1  
(n=357)  
Records identified through 
database searching (n=1293) 
Records from other sources 
(n=29) 

Title/abstract records screened (n=1267) 

Full-text articles reviewed (n=76) 



Programmed Death Ligand-1 and Tumor Mutation Burden Testing of Patients with Lung Cancer for Selection of 
Immune Checkpoint Inhibitor Therapies Guideline: Supplemental Digital Content Page 30 

© College of American Pathologists March 2024  

Glossary of Terms 
 
Acceptability—Acceptability reflects who benefits (or is harmed) and who pays (or saves); and when the 
benefits, adverse effects, and costs occur (and the discount rates of key stakeholders, eg, politicians may have 
a high discount rate for anything that occurs beyond the next election). For the Evidence to decision (EtD) 
framework, the expert panel considered target users of the guideline. The less acceptable an option is to key 
stakeholders, the less likely it is that it should be recommended, or if it is recommended, the more likely it is that 
the recommendation should include an implementation strategy to address concerns about acceptability. 
 
Accuracy—The degree of correctness or true values of a given laboratory result comparing to a gold standard. 
Accuracy also implies freedom from error.  
 
Advanced stage—Includes patients with stage IIIB or IV disease, generally considered to include locally 
advanced/unresectable and metastatic cancer, respectively. 
 
Advisory Panel—Group established to provide additional expertise needed outside of the expert panel. Their 
primary role is to review the draft guideline during key stages of development however they do not hold any 
formal decision-making capabilities or have voting rights. Advisory Panel members generally do not author the 
guideline; however, these decisions may be made on a case-by-case basis, as determined by the primary 
authors, subject to the conflict of interest (COI) disclosures and policies of the publishing journals. Advisory 
Panel membership may include individuals with professional expertise from other vested organizations including 
but not limited to a patient advocate among others. 
 
ALK—anaplastic lymphoma receptor tyrosine kinase 
 
AMSTAR (Assessing the Methodological Quality of Systematic Reviews)—A validated quality assessment 
tool for systematic reviews. 
 
B7H1—B7 Homolog 1 also known as PD-L1 
 
Benefit—A valued or desired outcome. In EtD, the expert panel considers both the magnitude of the benefits as 
well as the importance of that benefit to both clinicians and patients.  
 
BRAF—B-Raf Proto-Oncogene 
 
CD274—gene that encodes PD-L1 
 
Companion Diagnostics (CDx)—According to the FDA, a “companion diagnostic is a medical device, often an 
in vitro diagnostic (IVD), which provides information that is essential for the safe and effective use of a 
corresponding drug or biological product”. 
 
Combined Positive Score—The number of positive tumor cells, lymphocytes and macrophages, divided by the 
total number of viable tumor cells multiplied by 100. 
 
Concordance—The degree of agreement between two quantitative methods or assays. 
 
Confidence Interval (CI)—The 95% confidence interval is a range of values that we can be 95% certain 
contains the point statistic.  
 
Conflict of Interest (COI)—A divergence between an individual’s private interests and his or her professional 
obligations such that an independent observer might reasonably question whether the individual’s professional 
actions or decisions are motivated by personal gain, such as financial, academic advancement, clinical revenue 
streams, or community standing. This includes financial and intellectual relationships that may impact an 
individual’s approach a scientific question with an open mind.  
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Cost—In this guideline, the discussion on cost pertains to the use of resources for an intervention or a 
recommendation.  
 

Disease-free survival—The measure of time after treatment during which no sign of disease is found.  
 
Early stage—Includes patients with stage I disease, generally considered to include tumors that has not spread 
to the lymph nodes. These patients have tumors that are routinely resected. 
 
EGFR— epidermal growth factor receptor 
 
Equity—Health equity is the attainment of the highest level of health for all people. For the EtD, the EP 
deliberated any advantages or disadvantages for any group or setting in relation to the recommendation being 
considered. The EP considered any differences in baseline conditions across groups or settings that affect the 
absolute effectiveness of the recommendation or the importance of the problem for disadvantaged groups or 
settings. The EP discussed any important considerations that should be made when implementing the 
recommendations to ensure that inequities are reduced or eliminated. 
Evidence-to-decision framework (EtD)—The purpose of this framework is to help panels developing 
guidelines move from evidence to recommendations. It is intended to inform panel members’ judgements about 
the pros and cons of each intervention that is considered; ensure that important factors that determine a 
recommendation are considered; provide a concise summary of the best available research evidence to inform 
judgements about each criterion; help structure discussion and identify reasons for disagreements; and make 
the basis for recommendations transparent to guideline users1  
Expert Panel (EP)—Group established to approve key questions as defined by the guideline co-chairs, assist in 
the systematic review of the evidence, develop the draft recommendations, and write the final recommendations 
including full manuscript. The expert panel is overseen by the co-chairs, holds authorship attribution on the final 
guideline manuscript and is usually comprised of multidisciplinary topic experts. Expert Panel membership may 
include individuals with professional expertise from other vested organizations.  
 

Feasibility—The capability of an intervention or an action to be accomplished or implemented. The less feasible 
an option is, the less likely it is that it should be recommended. For the EtD, the EP considered barriers that are 
likely to limit the feasibility of implementing the recommendation.  
 

Grading of Recommendations Assessment, Development and Evaluation (GRADE)—An internationally 
accepted and validated approach to grading quality of evidence and strength or recommendations.  
 
Harms—A risk or injury occurring as a result of an intervention. In EtD, the expert panel considers both the 
magnitude of the harms as well as the importance of that harm to both clinicians and patients.  
  

Imprecision—A domain of the GRADE strength of evidence assessment.  Imprecision results when evidence 
carries a wide confidence interval around the estimate of effect.  
 

Inconsistency—A domain of the GRADE strength of evidence assessment.  Inconsistency refers to an 
unexplained heterogeneity of results across studies informing a guidance statement.  
 

Indirectness—A domain of the GRADE strength of evidence assessment.  Indirectness refers to evidence that 
does not directly inform the PICO elements.  
 

Interobserver Agreement—The degree to which two or more independent observers report the same values 
after measuring the same events.  
 
Intraobserver Agreement—The degree to which two or more values are reported after being measured by the 
same observer. 
 

KRAS— Kirsten rat sarcoma viral oncogene homolog protein 
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Locally-advanced NSCLC—Defined by the National Institutes of Health as stage III subclassification into 
stages IIIA, IIIB, and IIIC. 
 
Meta-Analysis (MA) —Statistical procedure for combining data from multiple studies. Outcomes from a meta-
analysis may include a more precise estimate of the effect of treatment or risk factor for disease, or other 
outcomes, than any individual study contributing to the pooled analysis. 
 
Negative Predictive Value (NPV) —The predictive value of a negative result. This value corresponds to the 
percentage of true negative patients among those given a negative test result.  
 

Overall Survival (OS)—The length of time from either the date of diagnosis or the start of treatment to death 
from any cause.   
 

Outcomes—Outcomes are the potential benefits or harms.  Outcomes that are considered to be important to 
those affected by the intervention, and which are important to making a recommendation or decision. 
Consultation with those affected by an intervention (such as patients and their caretakers) or other members of 
the public may be used to select the important outcomes. A review of the literature may also be carried out to 
inform the selection of the important outcomes.  The importance (or value) of each outcome in relation to the 
other outcomes should also be considered. This is the relative importance of the outcome. 
 

PICO—A validated approach to developing guideline research questions that frames the population of interest 
(P), interventions (I) under consideration, possible comparisons (C), and relevant research outcomes (O).   
 

Problem—In the EtD framework, the EP considered the priority of the problem a recommendation is 
addressing. The EP considered if the consequences of the problem are serious and if addressing the problem is 
urgent. Serious problems are more likely that an option which addresses the problem should be a priority (e.g., 
diseases that are fatal or disabling are likely to be a higher priority than diseases that only cause minor distress). 
The more people who are affected, the more likely it is that an option that addresses the problem should be a 
priority.  
 

Progression-Free Survival (PFS)—The length of time from treatment to disease progression or death.  
 

Prospective Cohort Study (PCS) —Study design that enrolls a cohort of subjects and watches those subjects 
over a time period.  A prospective study watches for outcomes during the study period and relates those 
outcomes to prior exposure or clinical characteristic.   
 

Positive Predictive Value (PPV)—The predictive value of a positive result. This value corresponds to the 
percentage of true positive patients among those given a positive test result.  
 

Randomized Controlled Trial (RCT)—Study design that randomly assigns subjects into an experimental group 
or a control group. Subjects are followed to determine effectiveness of the experimental intervention with 
outcomes measured at specific time-points.   
 

Recurrence-Free Survival (RFS)—The length of time from treatment to disease recurrence or death.   
 

Resectable NSCLC—Patients with resectable disease in stages I-IIIB have surgery as the primary 
treatment option. 
 
Retrospective Cohort Study (RCS)—Study design that enrolls a cohort of subjects based on a known 
outcome and looks backwards to correlate prior exposure or clinical characteristic to that outcome.  
 

Risk of Bias—The risk of systematic error or deviation from the truth within a scientific study.  
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ROBINS-I (Risk of Bias In Non-Randomized Studies – of Intervention)—A validated quality assessment tool 
for observational studies.   
 

ROS1—ROS Proto-Oncogene 1 
 
Sensitivity—The probability that a diagnostic test identifies patients who are in fact positive for a disease. The 
value corresponds to the percentage of true positive results demonstrated by an assay among those who are 
truly positive.  
 
Specificity—The probability that a diagnostic test identifies patients who are in fact negative for a disease. The 
value corresponds to the percentage of true negative results demonstrated by an assay among those who are 
truly negative.  
 
Systematic Review (SR) —A systematic review summarizes the results of available carefully designed 
healthcare studies and provides a high level of evidence on the effectiveness of healthcare 
interventions. Judgments may be made about the evidence and inform recommendations for healthcare. 
 
Time to Recurrence—The length of time from treatment to disease recurrence.    
 
Tumor Proportion Score (TPS)—The percentage of viable tumor cells showing partial or complete membrane 
staining at any intensity. 
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