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I: MAJOR QUESTIONS
Questions For Overall Project
1) What approach to classification of lung adenocarcinomas is the most meaningful from the perspective of: Pathological categorization, Molecular characterization, Radiologic interpretation, surgical treatment, and therapeutic drug development? 

2) How can these classifications be best integrated in a reproducible and clinically relevant and practical way?

3) Define the minimum data required to characterize the pathology, molecular, radiology, clinical/oncology, and surgical data for future clinical pathology work, research that includes pathological evaluation, clinical trials and in publications.

4) Are there clinical, molecular, radiologic, and pathologic differences in adenocarcinomas from different parts of the world: i.e. Asian versus Western countries – that may impact on classification?
Pathology Questions 
1.      Should we keep the terminology of BAC ? What is BAC and how is it different from other types of adenocarcinoma?
2.      How can we define a “minimally invasive” BAC for best correlation with prognosis and progression and clinical impact ?
3.     How should the 2004 classification of adenocarcinoma be improved such as better stratification of mixed subtype, addition of micropapillary and/or other subtypes,  separation of mucinous BAC from nonmucinous BAC, deletion of some subtypes such as clear cell or signet ring?
4.      What are the currently recognized histologic associations with molecular, clinical, surgical and radiologic findings?
5.      What are the important issues in diagnosis of adenocarcinoma based on cytology and small biopsy specimens, i.e. morphologic criteria, appropriate terminology and use of special stains?
6.      What are the currently recognized histologic associations with molecular, clinical, surgical and radiologic findings?
I: MAJOR QUESTIONS (cont’d)



Oncology Questions
1) What are the predictive and prognostic significance of EGFR and K-RAS mutations or other molecular markers in adenoca? 

2) How should small biopsy/cytology specimens be managed optimally for diagnosis and molecular testing?

3) What is the evidence that classification beyond adenocarcinoma per se provides useful information for the medical oncologist? 

4) Is there is any histologic, IHC feature in adeno associated with a different survival outcome?
5) Is neuroendocrine differentiation relevant for treatment or predicting prognosis? 
6) Does mucinous BAC have a different prognosis, molecular profile and response
 to therapy compared with nonmucinous BAC?

Radiology Question
In patients with adenocarcinoma and it’s putative precursor lesion(s), what are the radiographic features (e.g. size, number, location, attenuation characteristics, lobulation, growth rates) that are associated with histo-pathologic sub-types (AAH, BAC, BAC with invasion), uptake on FDG-PET imaging, clinical characteristics, molecular markers, and prognosis?
Molecular Question
In patients with adenocarcinoma, what are the specific molecularly-defined gene-expression signatures that are associated with different histo-pathologic sub-types?

Surgery Questions
1)  Should atypical adenomatous hyperplasia (AAH) be classified as the pre-invasive lesion of adenocarcinoma? (HA)

2) How can the term BAC be better defined as it is used in different ways: non-invasive, mucinous vs non-mucinous?

3)  What should be the surgical mode for the resection of BAC? (HA)

4)  Can “adenocarcinoma with mixed subtypes” be better defined to better stratify clinically meaningful categories according to histologic subtypes? 
5) What are the staging implications of a new classification? i.e. the T-category for non-mucinous BAC, T1 or Tis; and how can a histologic classification help better address satellite nodules?
6) Is it possible for the classification to better define patients eligible for limited resection?

II: LITERATURE SEARCH BY LIBRARIAN
Search Strategy For Embase Search
Emtree terms: the terms below should be included so long as these terms are inclusive and not exclusive – so any paper missing these terms would be excluded)

Under lung tumor:


lung adenoma


Under lung (in addition to bronchiole):




lung surfactant

Under immunohistochemistry:



immunoperoxidase staining
Under histology:


histochemistry


immunohistology

Under pathology (in addition to general pathology):

Under cytology:


aspiration cytology


cytochemistry


cytodiagnosis


cytometry

Under classification:


clinical classification


disease classification

Under gene amplification:


amplicon

amplified fragment length polymorphism

inverse polymerase chain reaction

ligase chain reaction

multiplex polymerase chain reaction

nucleic acid amplification

nucleic acid sequence based amplification

polymerase chain reaction

real time polymerase chain reaction

reverse transcription polymerase chain reaction

sequence characterized amplified region

telomeric repeat amplification protocol
Under proteomics


For chromogenic in situ hybridization (CISH)


genomic in situ hybridization
Be sure we have fluorescence in situ hybridization (FISH)

For genes, erbB2


epidermal growth factor receptor 2
For EML4-ALK

II: LITERATURE SEARCH BY LIBRARIAN (cont’d)

Search Strategy For Pubmed Search
Primary Search Terms
1)
(lung or pulmonary or bronchogenic or bronchus or bronchial or bronchi or lung cancer or bronchogenic carcinoma or non small cell lung cancer or nonsmall cell lung cancer or nsclc or pulmonary blastoma).mp.

2)
(adenocarcinoma or adenocarcinomas).mp.

3)
1 and 2

4)
adenocarcinoma/ or adenocarcinoma, clear cell/ or adenocarcinoma, mucinous/ or 

adenocarcinoma, papillary/ or carcinoma, papillary, follicular/ or adenocarcinoma, sebaceous/ or carcinoma, acinar cell/ or carcinoma, endometrioid/ or carcinoma, hepatocellular/ or carcinoma, neuroendocrine,/ or carcinoma, signet ring cell/ or cystadenocarcinoma/ or cystadenocarcinoma, mucinous/ or cystadenocarcinoma, papillary/ or cystadenocarcinoma, serous/

5)
lung neoplasms/ or carcinoma, bronchogenic/ or carcinoma, non-small-cell lung/ or pulmonary blastoma/ or lung/ or bronchi/

6)
4 and 5

7)
(bronchioloalveolar or BAC or bronchiolo-alveolar or bronchoalveolar or broncho-alveolar).mp. or adenocarcinoma, bronchioloalveolar/

8)
(atypical adenomatous hyperplasia or atypical alveolar hyperplasia).mp. and (lung or pulmonary or bronchial).mp.

9)
(bronchioloalveolar adenoma or bronchiolo-alveolar adenoma or bronchoalveolar adenoma or broncho-alveolar adenoma).mp.

10)
(mucinous.mp. and (bronchioalveolar or bronchiolo-alveolar or bronchoalveolar or broncho-alveolar or BAC).mp.))

11)
3 or 6 or 7 or 8 or 9 or 10

II: LITERATURE SEARCH BY LIBRARIAN (cont’d)

Search Strategy For Pubmed Search (cont’d)
And
Secondary Search Terms
12)
(immunohistochemistry or immunohistochemical or histology or histological or histologic or histologically or histopathology or histopathologic or histopathological or clinicopathologic or clinicopathological or pathology or pathologic or pathological or cytology or cytologic or cytological).mp.

13)
immunohistochemistry/ or histology/ or pathology/ or pathology, clinical/ (?) or pathology, surgical/ (?) or cytology/

14)
 anatomy histology.fs. or pathology.fs. or cytology.fs.  
15)
(classification or classify or classified or subclassification or sub-classification or subclassify or sub-classify or subtype or subtypes or sub-type or sub-types or subgroup or subgroups).mp.

16)
classification/ or classification.fs.

17)
12 or 13 or 14 or 15 or 16

Or
Genetics/Molecular
18)
molecular.mp. or genetics.mp. or ex genetics/ or genetics.fs. or mutation.mp. or ex mutation/ 

19)
amplification.mp. or gene amplification/ or methylation.mp. or methylation/ or dna methylation/ 

20)
dna.mp. or ex dna/ or rna.mp. or ex rna/ or micro-rna.mp. or micro-rnas.mp. or

micrornas/ 

21)
FISH.mp. or fluorescence in situ hybridization.mp. or hybridization, in-situ fluorescence/ or chromosome painting/ or spectral karyotyping/ 

22)
CISH.mp. or chromogenic in situ hybridization.mp. 

II: LITERATURE SEARCH BY LIBRARIAN (cont’d)

Search Strategy For Pubmed Search (cont’d)
23)
sequence deletion.mp. or sequence deletion/ or chromosome deletion/ or gene deletion/ 






24)
gene profiling.mp. or gene expression profiling/ 

25)
proteomics.mp. or proteomics/ 

26)
egfr.mp.  

27)
k-ras.mp. or ki-ras.mp. or kras.mp. 

28)
p53.mp. or p-53.mp. or genes, p53/ 

29)
BRAF.mp. or BRAF protein, human.nm. or proto-oncogene proteins b-raf/ 

30)
HER2.mp. or HER-2.mp or genes, erbB2/ 
31)
C-MET.mp. or met.mp. or cmet.mp. or hepatocyte growth factor/ or 

proto-oncogene proteins c-met/  

32)
EML4-ALK.mp. or EML4-ALK fusion protein, human.nm. 

33)
LKB1.mp.  

34)
PIK3CA.mp.or PIK3CA protein, human.nm. 

35)
ERCC1.mp. or ERCC1 protein, human.nm. 
36)
RRM1.mp. or RRM1 protein, human.nm.

37)
BRCA1.mp. or BRCA1 protein/ or genes, BRCA1/ 
38)
thymidylate synthetase.mp. or thymidylate synthase/ 

39)
TGFBRII.mp. or ex transforming growth factor-beta/ 
40)
18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39

41) 
11 and (17 or 40)

III: MANAGEMENT OF LITERATURE IN ENDNOTE

Articles Imported Into Endnote X2, Then X3, Then X4 
The Pubmed and EMBASE searches were imported into Endnote with a total of 10949 articles.   
Removal Of Duplicates

All duplicates were discarded resulting in 10516 articles.  
Abstract Review To Eliminate Irrelevant Articles

After review of all the abstracts, the list of potential candidate articles was reduced to 450.   
Eligibility Criteria Evaluation

After the eligibility criteria review was completed using the Survey Monkey program, a final total of 270 articles was selected for the systematic review.

Articles Sorted Using Endnote Custom Group Feature

Using the Custom Group Feature in Endnote, articles were sorted into “Included” and “Excluded” groups.  The Included groups were: cytology, immunology, molecular, oncology, radiation, radiology and surgery.  All included articles were put into the pathology group as a pathologist was required to review every article.
IV:  ADDITION OF ARTICLES WITH UPDATED SEARCHES 

Search Updated In June Of 2009
In June of 2009, the search was updated using the same search strategy from 2008 with PUBMED and EMBASE.  Another 1007 articles were added for a total of 11523.  After a similar process was executed, eliminating duplicates, disqualifying articles based on abstract review and evaluation of 118 added articles for eligibility criteria, another 42 articles were added to the systematic review for a total of 312 articles.

Addition Of Articles Identified Outside Of Searches

Articles were also identified by searching the files of the core or reviewer panel members. 

V. ELIGIBILITY CRITERIA – 
All this was distributed in amounts of 10-100 articles to approximately 60 participants throughout the world using the Survey Monkey web-based software program (www.surveymonkey.com). 
Each article was reviewed by two project participants to determine if it addressed:
1) At least 20 adca patients

2) Fewer than 5% subjects with histology other than adenoca; or provided separate results & baseline characteristics for subjects with adenoca

3) Study examines prognostic significance of clinical, radiologic, molecular, surgical or pathologic subsets of lung adenoca

	4) Only answer if  answered #3 for question 4 - otherwise go to question 6); Study does not examine prognostic  significance, but primary or secondary objective of study is relevant to technical issues regarding use of immunohistochemistry or molecular testing of lung adenocarcinoma in small specimens for pathologic or genetic testing
a.        Small biopsies: immunohistochemistry 

b.        Small biopsies: molecular testing

c.       Other

5) If any of the previous questions has a NO mark, exclude the study and select the “exclude” box. Otherwise, chose the “include” drop down box

VI:  DATA FIELDS FOR EXCEL FILE IDENFIED FOR FINAL ARTICLE LIST
All articles were reviewed by a pathologist, oncologist, molecular biologist, radiologist and thoracic surgeon to identify what information was in the articles (see pdf file of Excel file).

GENERAL ARTICLE INFORMATION

Endnote Record Number
Author

Year

Journal

Citation

Comment

STUDY CHARACTERISTICS

Type of publication

Study Design

Prospective/Retrospective

RCT truly randomized

Concealment of randomization

Followup complete

Consistency of results

Imprecision or sparseness of data

Publication bias – negative studies published?

Directness or generalizability of evidence

Large magnitude of effect

Plausible confounders would decrease effect when an effect is present or increase an effect if effect is absent

Dose response relationship

Control group

Training & validation sets

Statistical methods

Survival analysis

VI:  DATA FIELDS FOR EXCEL FILE IDENFIED FOR FINAL ARTICLE LIST (CONT’D)
ONCOLOGY

Age

Gender

Age correlation

Gender correlation

Race

Induction therapy

Adjuvant therapy

Tumor size

Clinical T Stage

Pathologic T Stage

Clinical N stage

Pathologic N stage

Clinical M Stage

Pathologic M stage

Overall clinical stage

Overall pathologic stage

Smoking correlation

Therapy response correlation

Survival correlation

Clinical pathologic correlations

Remark

Smoking

Previous smokers, when quit

Definition of never smoker

Pack year

Quality

Biochemical validation

Chemotherapy

Iressa

Tarceva

Pemetrexed

Other

Outcome therapy

Bronchorrhea

Radiation

VI:  DATA FIELDS FOR EXCEL FILE IDENFIED FOR FINAL ARTICLE LIST (CONT’D): PATHOLOGY
How adenocarcinomas classified?

Pure adenocarcinoma

Study size – number of adenocarcinomas

Other histology included?

1999/2004 WHO subtyping

Subtypes correlated with clinical

Subtypes correlated with prognosis

Subtypes correlated with molecular

Subtypes correlated with radiology

Topic BAC

Minimally invasive BAC

Topic acinar

Topic papillary

Topic solid

Topic mixed subtype

Topic micropapillary

Topic rare subtype

Rare subtype

Any correlation with subtyping

Major histologic finding comment

Topic AAH

Grade

Detailed grading criteria

Nuclear grade

Architecture grade

Any correlation with grade

Histology reproducibility

Is it clear what specimen types were included?

Cytology

Small biopsy

Core biopsy

FNA

Bronchial biopsy

Surgical resection

IHC squamous vs adenoca

TTF1 adenoca

TTF1 non adenoca

P63 adenoca

P63 nonadenoca

34BE12 adenoca

34BE12 nonadenoca

CK5/6 adenoca

CK5/6 nonadenoca

Surfactant adenoca

Surfactant nonadenoca

Chromogranin

Synaptophysin

CD56

VI:  DATA FIELDS FOR EXCEL FILE IDENFIED FOR FINAL ARTICLE LIST (CONT’D):
RADIOLOGY

CT

Contrast CT

CT collimation interval

PET SUV

CXR

Central vs peripheral

Smoking correlation

Correlation by size

Correlation with GGO

Correlation with mixed subtype

Correlation with solid

Correlation with BAC consolidation

Multiple nodules

Lobe of lung

Radiology- molecular correlation

Radiology histology: specific correlation comment

MOLECULAR

Any molecular correlation histologic subtypes

Mutation histologic correlation

Gene expression histologic correlation

Copy number histologic correlation

Specific molecular histologic correlation

Molecular histology: specific correlation comment (text)

EGFR mutation

EGFR amplification

EGFR expression

EGFR correlation

KRAS correlations

Is there a gene marker that defines subgroups

Pathways addressed

Molecular heterogeneity

SURGERY

Method of diagnosis – specified for all patients

Sublobar resction

Lobe vs lung resection

Any data on frozen section

Nodal staging

Histology surgery correlation

Multiple nodule data



 
VII: REVIEW OF ARTICLES DURING DEVELOPMENT OF DOCUMENT AND TABLES

Each member of the writing committee was provided with the master excel file of selected references.  This allowed them to make directed searches of the data for the writing of their sections and development of tables for the document.
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