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RATIONALE FOR NEW 
CLASSIFICATION

� Lung cancer – most frequent cause major 
cancer incidence/mortality worldwide

� Adenocarcinoma – the most common histologic 
subtype 

� Widely divergent clinical, radiologic, molecular 
& pathologic spectrum

� Bronchioloalveolar carcinoma (BAC) –
confusing used many different ways despite 
99/04 WHO; mucinous/nonmucinous

� Rapid evolving molecular advances (EGFR)

MULTIDISCIPLINARY APPROACH

� Prior WHO classifications: by pathologists
� Due to remarkable advances in past 10 yrs: 

oncology, molecular, radiology, surgery: need 
for integrated multidisciplinary approach

� International Association for the Study of Lung 
Cancer (IASLC); American Thoracic Society 
(ATS), European Respiratory Society (ERS)

� Panel: Pathologists, Oncologists, Radiologists, 
Molecular Biologists, Surgeons
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IASLC/ATS/ERS ADENOCARCINOMA 
MULTIDISCIPLINARY PANEL 

MARCH 12-13, 2009 (In Situ Wine Toast)

ADENOCARCINOMA WRITING 
COMMITTEE: BELLAGIO, ITALY

IASLC/ATS/ERS ADENOCARCINOMA 
CLASSIFICATION

� PREINVASIVE LESIONS

• ATYPICAL ADENOMATOUS HYPERPLASIA

• ADENOCARCINOMA IN SITU (formerly BAC pattern) †

– non-mucinous 

– mucinous

� MINIMALLY INVASIVE ADENOCARCINOMA (a lepidic 
predominant tumor with <=5mm invasion)

� INVASIVE ADENOCARCINOMA

† Size should be specified. In well sampled tumors adenocarcinoma in situ is independent of size;  
extensive sampling is needed to exclude invasion, p articularly in larger tumors
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IASLC/ATS/ERS ADENOCARCINOMA 
CLASSIFICATION

INVASIVE ADENOCARCINOMA
• Lepidic pattern predominant  (formerly non-

mucinous BAC pattern) 
• Acinar pattern predominant
• Papillary pattern predominant
• Micropapillary pattern, predominant
• Solid pattern predominant

(Comprehensive histologic subtyping: semiquantitati ve assessment 
of patterns in 5-10% increments) 

Travis WD, et al; Journal of Thoracic Oncology, in press

PATHOLOGY: KEY MESSAGES
RECOMMENDATIONS

1) We recommend discontinuing use of term 
“BAC”. Strong recommendation, high quality 
evidence.

2) We recommend a new concept of 
“Adenocarcinoma in situ” (AIS) to define 
patients who have near 100% disease specific 
survival, if completely resected.  Strong 
recommendation, moderate quality evidence.

OLD BAC CONCEPT
FIVE PLACES IN NEW CLASSIFICATION

1. Adenocarcinoma in situ (AIS) which can be non-
mucinous and rarely mucinous 

2. Minimally invasive adenocarcinoma

3. Invasive adenocarcinoma with predominant 
nonmucinous lepidic pattern 

4. Invasive adenocarcinoma with less than predominan t 
nonmucinous lepidic pattern (probably most formerly  
clinically advanced adenocarcinomas with BAC 
pattern) 

5. Mucinous adenocarcinoma with lepidic pattern
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ADENOCARCINOMA IN SITU
NONMUCINOUS

ADENOCARCINOMA IN SITU
NONMUCINOUS

PATHOLOGY: KEY MESSAGES
RECOMMENDATIONS

3) We recommend a new concept of “Minimally 
invasive adenocarcinoma” (MIA) to define 
patients who have near 100%, disease 
specific survival, if completely resected.  
Strong recommendation, low quality 
evidence
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IASLC/ATS/ERS ADENOCARCINOMA 
CLASSIFICATION

� PREINVASIVE LESIONS

• ATYPICAL ADENOMATOUS HYPERPLASIA

• ADENOCARCINOMA IN SITU (formerly BAC pattern) †

– non-mucinous 

– mucinous

� MINIMALLY INVASIVE ADENOCARCINOMA (a lepidic 
predominant tumor with <=5mm invasion)

� INVASIVE ADENOCARCINOMA

† Size should be specified. In well sampled tumors adenocarcinoma in situ is independent of size;  
extensive sampling is needed to exclude invasion, p articularly in larger tumors

MINIMALLY INVASIVE ADENOCA
NONMUCINOUS

MINIMALLY INVASIVE ADENOCA
NONMUCINOUS
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PATHOLOGY: KEY MESSAGES
RECOMMENDATIONS

5) Comprehensive histologic subtyping should be 
used to assess semiquantitatively histologic 
patterns in 5% increments, choosing a single 
predominant pattern. Individual tumors are 
then classified according to the predominant 
pattern with reporting of the percentages of the 
subtypes. Strong recommendation, low quality 
evidence.

IASLC/ATS/ERS 
ADENOCARCINOMA CLASSIFICATION

INVASIVE ADENOCARCINOMA
• Lepidic pattern predominant  (formerly non-

mucinous BAC pattern) 
• Acinar pattern predominant
• Papillary pattern predominant
• Micropapillary pattern, predominant
• Solid pattern predominant

(In explanatory notes, recommend semiquantitative a ssessment of 
patterns in 5-10% increments) 

INVASIVE ADENOCARCINOMA 
PART SOLID

3.2 cm (T2a) part solid 
nodule with a 1.2 cm 

(T1a) solid component

FDG PET
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LEPIDIC PREDOMINANT

INVASIVE ADENOCARCINOMA

ACINAR                   PAPILLARY
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MICRO-
PAPILLARY

SOLID WITH MUCIN
DPAS STAIN

FREQUENCY OF AIS, MIA, LEPIDIC 
PREDOMINANT ADENOCA 

514 MSKCC STAGE 1 CASES

0.2%

1.8%

5.4%

92.6%

Percent

AIS
MIA
Lepidic
Invasive

AIS, MIA, LP NM,  
ONLY 7.4% OF 
ALL STAGE I 
ADENOCA

Yoshizawa A, et al

STAGE I ADENOCARCINOMA (N=514)
RECURRENCE-FREE SURVIVAL (RFS) BY IASLC HISTOLOGIC TYPE

Yoshizawa A, et al

Histologic Type
(N)

5 Year RFS
%

AIS (1) 100

MIA (8) 100

Lepidic NM (29) 89

Papillary (143) 83

Acinar (232) 85

Mucinous Adca (13) 76

Solid (67) 71

Micropapillary (12) 64

Colloid (9) 71

P=0.003
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STAGE I ADENOCARCINOMA (N=514)
RECURRENCE-FREE SURVIVAL (RFS) BY IASLC HISTOLOGIC TYPE

Yoshizawa A, et al

Histologic Type
(N)

5 Year RFS
%

AIS (1) 100

MIA (8) 100

Lepidic NM (29) 89

Papillary (143) 83

Acinar (232) 85

Mucinous Adca (13) 76

Solid (67) 71

Micropapillary (12) 64

Colloid (9) 71

P=0.003

AIS, MIA 

STAGE I ADENOCARCINOMA (N=514)
RECURRENCE-FREE SURVIVAL (RFS) BY IASLC HISTOLOGIC TYPE

Yoshizawa A, et al

Histologic Type
(N)

5 Year RFS
%

AIS (1) 100

MIA (8) 100

Lepidic NM (29) 89

Papillary (143) 83

Acinar (232) 85

Mucinous Adca (13) 76

Solid (67) 71

Micropapillary (12) 64

Colloid (9) 71

P=0.003

Lepidic, Papillary 
& Acinar 
Predominant

AIS, MIA 

STAGE I ADENOCARCINOMA (N=514)
RECURRENCE-FREE SURVIVAL (RFS) BY IASLC HISTOLOGIC TYPE

Yoshizawa A, et al

Histologic Type
(N)

5 Year RFS
%

AIS (1) 100

MIA (8) 100

Lepidic NM (29) 89

Papillary (143) 83

Acinar (232) 85

Mucinous Adca (13) 76

Solid (67) 71

Micropapillary (12) 64

Colloid (9) 71

P=0.003

Micropapillary & 
Solid Predominant
Colloid, Mucinous Ad

AIS, MIA 

Lepidic, Papillary 
& Acinar 
Predominant
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STAGE I ADENOCARCINOMA (N=514)
RECURRENCE-FREE SURVIVAL (RFS) BY IASLC HISTOLOGIC TYPE

Yoshizawa A, et al

Histologic Type
(N)

5 Year RFS
%

AIS/MIA (9) 100

Lepidic NM, Papillary, 
Acinar (404)

85

Mucinous Adca, 
Colloid, Solid,
Micropapillary (101)

71

P<0.001

RADIOLOGY: KEY MESSAGES
RECOMMENDATIONS

2) We recommend that overtly invasive adenocarcinoma s 
previously classified as mucinous BAC be separated 
from non-mucinous adenocarcinomas and be 
classified as mucinous adenocarcinoma . This entity is 
usually solid or mostly-solid, has frequent air 
bronchograms, shows a lobar or multilobar distribut ion 
and frequently consists of multiple nodular or 
consolidative opacities (former term multicentric B AC). 
Strong recommendation, moderate quality evidence.

IASLC/ATS/ERS ADENOCARCINOMA 
CLASSIFICATION

• Mucinous adenocarcinoma (formerly mucinous 
BAC pattern)

• Colloid adenocarcinoma
• Fetal adenocarcinoma (low and high grade)
• Enteric adenocarcinoma

VARIANTS

Travis WD, et al; Journal of Thoracic Oncology, in press
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MUCINOUS ADENOCARCINOMA

MUCINOUS ADENOCARCINOMA

STAGE I ADENOCARCINOMA (N=514)
RFS BY NONMUCINOUS LEPIDIC vs. MUCINOUS ADCA

Histologic Type
(N)

5 Year RFS
%

Lepidic NM (29) 89

Mucinous Adca (13) 76

Yoshizawa A, et al

P=0.034
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CLINICAL: KEY MESSAGES
RECOMMENDATIONS

1) We recommend that patients with advanced 
adenocarcinoma be tested for EGFR mutation.  
EGFR mutation is a validated predictive marker 
for EGFR tyrosine kinase inhibitors (TKIs) in 
first line therapy in advanced lung 
adenocarcinoma.  Strong recommendation, 
high quality evidence.

CLINICAL: KEY MESSAGES
RECOMMENDATIONS

2) Use of the term NSCLC needs to be minimized 
clinically and pathologically. Whenever 
possible more specific diagnoses such as 
adenocarcinoma or squamous cell carcinoma 
should be utilized, due to recent advances in 
medical therapy. Strong recommendation, 
moderate quality evidence.

CLINICAL: KEY MESSAGES
STATEMENTS OF FACT

1) Adenocarcinoma histology is a strong 
predictor for outcome to pemetrexed therapy in 
advanced stage patients.  

2) Distinction between adenocarcinoma or other 
non-small cell histologies and squamous cell 
carcinoma is important because of potential 
life-threatening hemorrhage in patients with 
squamous cell carcinoma who receive 
bevacizumab therapy. 
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CLINICAL: KEY MESSAGES
STATEMENTS OF FACT

3) Molecular markers are important evolving area 
in evaluation and management of patients with 
lung adenocarcinoma. Ongoing studies are 
currently validating other molecular markers 
beyond EGFR mutation such as KRAS 
mutation, EGFR gene copy number and EML4-
ALK fusion. 

CLINICAL: KEY MESSAGES
GOOD CLINICAL PRACTICE

1) If molecular testing is planned, 
appropriate biopsy methods should be 
utilized to obtain sufficient tissue for 
both pathologic diagnosis and molecular 
analyses and the specimens should be 
handled appropriately. 

PATHOLOGY: KEY MESSAGES
RECOMMENDATIONS

6) In small biopsies and cytology, we 
recommend that non-small cell lung 
carcinoma (NSCLC) should be further 
classified into a more specific type such 
as adenocarcinoma or squamous cell 
carcinoma whenever possible (See 
Clinical recommendations 2 & 3). Strong 
recommendation, low quality evidence. 
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PATHOLOGY: KEY MESSAGES
RECOMMENDATIONS

8) Use of the term NSCLC not otherwise specified 
(NOS) should be minimized and only applied 
when a more specific diagnosis is not possible 
by morphology and/or special stains (See 
Clinical recommendations 2 & 3). Large cell 
carcinoma should not be diagnosed on small 
biopsy or cytology specimens. Strong 
recommendation, low quality evidence. 

No clear ADC or 
SQCC morphology:

NSCLC-NOS

POSITIVE BIOPSY (FOB, 
TBBx, Core, SLBx)

Classic Morphology: 
SQCC

Keratinization, pearls and/or 
intercellular bridges

NE morphology, small cells, no 
nucleoli, NE IHC+, TTF-1 +/-, CK 

+
SCLC

NSCLC NOS

CK5/6 and/or 
P63 +ve; TTF-1 

and/or DPAS -ve

POSITIVE CYTOLOGY 
(effusion, aspirate, washings, 

brushings)

D-PAS -ve and  
IHC -ve

– (via multidisciplinary review)
Integration of other data refines 
diagnosis/management (gender, 
smoking history, race, imaging)

If clinically indicated

Histology: Lepidic, papillary, and/or 
acinar architecture(s)

Cytology: 3-D arrangements, delicate 
foamy/ vacuolated (translucent) 

cytoplasm, 
Fine nuclear chromatin and often 

prominent nucleoli
Nuclei are often eccentrically situated

Classic morphology:
ADC

TTF-1 and/or 
D-PAS +ve;

p63 -ve

–STEP 1

–STEP 2

NSCLC, favor SQCCNSCLC, favor ADC

–NE morphology, large cells,
NE IHC+

NSCLC, 
?LCNEC

Molecular analysis: 
e.g. EGFR mutation 

–Apply ancillary panel of
CK5/6 and/or P63, TTF-1,

D-PAS*

Asian, 
female, never 

smoker, 
CT:GGOs

TTF1 or DPAS+ve; as 
well as CK5/6 and/or 

P63 +ve

NSCLC, NOS, 
possible 

adenosquamous ca 

No clear ADC or SQCC 
morphology:
NSCLC-NOS

NSCLC NOS

CK5/6 and/or 
P63 +ve; TTF-1 and/or 

DPAS -ve

D-PAS -ve and  IHC 
-ve

– (via multidisciplinary review)
Integration of other data refines 
diagnosis/management (gender, 
smoking history, race, imaging)

If clinically indicated

Cytology: 3 -D arrangements, delicate 
foamy/ vacuolated (translucent) 

cytoplasm, 
Fine nuclear chromatin and often 

prominent nucleoli
Nuclei are often eccentrically situated

Classic morphology:
ADC

TTF-1 and/or 
D-PAS +ve;

p63 -ve

STEP 2

NSCLC, favor SQCCNSCLC, favor ADC

Molecular analysis: 
e.g. EGFR mutation 
(KRAS/EML4-ALK?)

–Apply ancillary panel of
CK5/6 and/or P63, TTF-1,

D-PAS*

Discuss need for further sampling -
back to Step 1

STEP 3

Asian, female, 
never smoker, 

CT:GGOs

TTF1 or DPAS+ve; as well 
as CK5/6 and/or 

P63 +ve

NSCLC, NOS, possible 
adenosquamous ca 
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NSCLC-NOS, FAVOR 
ADENOCARCINOMA

P63TTF-1

ADENOCARCINOMA
CYTOLOGY

SUGGESTED TERMINOLOGY

� Squamous Cell Carcinoma
� Adenocarcinoma
� Non-small cell carcinoma

• Non-small cell carcinoma, favor squamous 
cell carcinoma

• Non-small cell carcinoma, favor 
adenocarcinoma

• Non-small cell carcinoma, not otherwise 
classified
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SUGGESTED TERMINOLOGY
Courtesy of Anthony Gal, Emory U.

� Squamous Cell Carcinoma
� Adenocarcinoma
� I don’t know carcinoma       

(Ah dunno carcinoma)    
NSCLC NOS 

CLASSIFICATION IN A LOW 
RESOURCE SETTING

� Pathology: In the absence of molecular, 
immunohistochemical or histochemical testing, 
the diagnosis and subclassification of lung 
adenocarcinoma is based purely on light 
microscopic evaluation of pathologic material. 

� Clinical, Radiology, Surgery: Evaluation & Rx of 
patients with lung adenocarcinoma should be 
no different if the diagnosis were established in 
the absence of special techniques. 

IMPLICATIONS OF NEW 
CLASSIFICATION AND OUR DATA 

FOR TNM STAGING

� In breast cancer, the size T-factor is measured 
based only on the size of the invasive 
component (excluding the size of the CIS 
component) 

� We sought to examine if in our Stage I tumors, 
the tumor size T factor may need to be 
adjusted from total tumor size to only the size 
of the invasive component.  
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STAGE 1 ADENOCARCINOMA
Standard Gross Size

T1a <= 2 cm vs. T1b >2-3 cm

Yoshizawa A, et al

Stage (N) 5 Year RFS
%

T1a (258) 89

T1b (152) 83

P=0.095

STAGE 1 ADENOCARCINOMA
Size adjusted by % invasion (not in situ)

T1a <= 2 cm vs. T1b >2-3cm

P=0.001

Stage (N) 5 Year RFS
%

T1a (319) 90

T1b (111) 78

Yoshizawa A, et al

IMPLICATIONS FOR TNM STAGING

� AIS would be classified as Tis
� Tis (squamous CIS) 
� Tis (AIS) 

� Similar to breast cancer  
� Tis (DCIS)
� Tis (LCIS)
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IMPLICATIONS FOR TNM STAGING

� MIA would be classified as T1mi 
� Not recommending revision of newly 

published AJCC/UICC 7 th Ed TNM
� This proposal needs validation over next 

5 years to accumulate data for next TNM 
revision

IMPLICATIONS OF IN SITU CONCEPT 
ON CT MEASURMENT OF TUMOR 

SIZE: GGO VS SOLID

GROUND GLASS OPACITY PART SOLID

Contributed by C. Henschke & colleagues

CURRENT 
APPROACH 
TO TUMOR SIZE 
MEASUREMENT

IMPLICATIONS OF IN SITU CONCEPT 
ON CT MEASURMENT OF TUMOR 

SIZE: GGO VS SOLID

GROUND GLASS OPACITY PART SOLID

Contributed by C. Henschke & colleagues

POTENTIAL NEW
APPROACH 
TO TUMOR SIZE 
MEASUREMENT
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MAJOR CHANGES IN PRACTICE

� Lung cancer diagnosis is multidisciplinary
� Classification for 

• Small biopsy/cytology  specimens (Never in WHO)

• Resection specimens

� Small biopsies/cytology:
• Need to classify further than NSCLC-NOS

• Tissue management for IHC/molecular studies

� EGFR mutation testing is recommended in 
advanced stage lung adca and NSCLC-NOS 

MAJOR CHANGES IN PRACTICE

� Bronchioloalveolar carcinoma – discontinued
� Introduction of Adenocarcinoma in situ (AIS) 

and Minimally Invasive Adenocarcinoma (MIA) –
with 100% or near 100% survival

� Invasive adenocarcinomas: 
• Use comprehensive histologic subtyping (5%)

• Classify according to predominant subtype

MAJOR CHANGES IN PRACTICE

� Mucinous BAC – now called mucinous 
adenocarcinoma, separated from nonmucinous 
lepidic predominant adenoca, AIS, MIA

� Clear cell & Signet ring cell – no longer 
histologic subtypes, but cytologic patterns 
• Included in classification, but mentioned as “with 

clear cell or signet ring cell features”
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BAC – BRONCHIOLOALVEOLAR 
CARCINOMA

RIP – REST IN PEACE

BACBAC

RIPRIP
March March 

31,31,
20082008
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