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Issues for Discussions 

1. Major changes in 2015 classification 

2. Definition and diagnostic markers 

3. Basaloid carcinoma 

4. Primary vs. metastasis 

5. Molecular classification and insights 
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2004 (3rd Edition) of WHO 
Classification 

Squamous cell carcinoma 
– Papillary carcinoma  
– Clear cell carcinoma  
– Small cell carcinoma 
– Basaloid carcinoma 

Large cell carcinoma 
– Large cell neuroendocrine carcinoma 
– Basaloid carcinoma 
– Lymphoepithelioma-like carcinoma 
– Clear cell carcinoma 
– Large cell carcinoma with rhabdoid phenotype 

Preinvasive lesions 
– Squamous carcinoma in 

situ 
–  Atypical adenomatous 

hyperplasia 
–  DIPNECH 
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2015 (4th Edition) of WHO 
Classification 

• Squamous cell carcinoma 

–  Keratinizing squamous cell carcinoma 

–  Non-keratinizing squamous cell carcinoma 

–  Basaloid squamous cell carcinoma 

–  Preinvasive lesion: 

•  Squamous cell carcinoma in situ 
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Definition of Squamous Cell 
Carcinoma 

2004 (3rd Edition) 

A malignant epithelial tumour 
showing keratinization 
and/or intercellular bridges 
that arises from bronchial 
epithelium 

2015 (4th Edition) 

Malignant epithelial tumour 
that either shows 
keratinization and/or 
intercellular bridges, or is a 
morphologically 
undifferentiated non-smal l 
carcinoma that expresses 
immunohistochemical 
markers of squamous cell 
differentiation 
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Cytological and Morphological Features of 
Differentiated Squamous Cells 

KERATIN  

KERATINIZED CELLS  

INTERCELLULAR BRIDGES  

DESMOSOMES AND TONOFILAMENTS 
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Non-Keratinizing Squamous Cells 

LACK KERATINIZATION IHC P40/P63 +  
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Sensitivity and Specificity of P63 and 
CK5/6 for Squamous Cell Carcinoma 

Source Marker (staining) Sensitivity Specificity PPV NPV AUC  

Loo P63 (2+/>10%) 92% 74% 82% 88% - 

Terry P63 (any) 84% 85% 86% 82% 0.84 

Rekhtman P63 (diffuse) 99% 96% - - 0.99 

Pelosi P63 (≥25%) - - - - 1.00 

Bishop P40 (≥ 5%) 100% 100% 100% 100% - 

Loo CK5/6 (2+/>10%) 84% 79% 84% 79% - 

Terry CK5/6 (any) 66% 95% 94% 72% - 

Rekhtman CK5/6 (diffuse) 90% 97% - - 0.97 

Pelosi CK5/6 (≥25%) - - - - 1.00 

Loo et al, JTO 2010; Terry et al, AJSP 2010; 
Rekhtman et al, JTO 2011; Pelosi et al, JTO 2011; 
Bishop JT et al, Mod Pathol 2012. 
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2015 WHO Classification Book, Page 83  
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Basaloid Squamous Cell Carcinoma 

Brambilla E et al, Hum Pathol. 1992;23:993-1003; 
Marci V et al, Virchows Arch. 2007;451:729-36; 

Moro-Sibilot D et al. Eur Respir J. 2008;31:854-9. 

DEFINITION: A poorly differentiated malignant epithelial tumour that 

presents in its pure form as a proliferation of small cells with lobular 

architecture and peripheral palisading. These cells lack squamous 

morphology, but show immunohistochemical expression of 

squamous markers. Tumours with a keratinizing or non-keratinizing 

squamous cell component, but a basaloid component of >50%, are 

also classified as basaloid carcinoma. This tumour was previously 

considered a variant of large cell carcinoma, but was recognized as 

a distinct entity in the 1999 and 2004 WHO classifications. 

•  High mitotic rate (Ki-67 50-80%) 

•  Positive for p40/p63, CK5/10/14 

•  Negative for TTF1, CD56, chromogranin, synaptophysin 
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Morphological Features of Basaloid 
Squamous Cell Carcinoma 

Eur Respir J 2008;31:854-59 

H&E P40 
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• In third edition (2004) WHO Classification 

– LCC variant: pure basaloid classified under large cell 
carcinoma 

–  SCC variant: Presence of squamous differentiation in <50% 
 

• 1979-2003: 90 of 1418 NSCLCs were classified as: 
–  Basaloid carcinoma (n=46) 
–  Basaloid variant of squamous cell carcinoma (n=44) 

Eur Respir J 2008;31:854-59 
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Basaloid Carcinoma: A distinct entity 

Stages Survival 5-yr survival P-value 

Basaloid CA 
vs  

Non-basaloid 
(SCC/ADC/LC) 

All OS 26 vs. 38 0.05 

All DFS 41 vs. 59 0.014 

I-II  OS 27 vs. 44 0.01 

I-II DFS 45 vs. 65 0.008 

I OS 33 vs. 51 0.01 

Basaloid CA 
vs  

Squamous CA 

All OS 26 vs. 37 0.15 

All DFS 41 vs. 61 0.005 

I OS 33 vs. 51 0.02 

Moro-Sibilot D et al. Eur Respir J. 2008;31:854-9. 
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93 SCC: 24 pure basaloid, 18 basaloid/SCC, 36 WD SCC, 15 PD SCC 

Clin Cancer Res 2014;20:5777-86 
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Brambilla C, et al. Clin Cancer Res 2014;20:5777-86 
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Primary vs. Metastasis 

Potential primary origins of metastasis: 

• Recurrence from previous lung SCC 

• Metastases from other disease site: 

–  Head & Neck 

–  Esophagus 

–  Cervix 

–  Bladder (urothelial) 
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Primary vs Metastatic SCC on H&E 
Sections 
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Primary vs Metastatic SCC on H&E 
Sections 

PRIMARY 

PRIMARY 

METASTASIS 

METASTASIS 
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Arch Pathol Lab Med 2012;136:1339-46 
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P53 IHC 

LOH Assay: 

• 12 satellite 

markers across 

11 chromosomes 

Clin Cancer Res 2005:6608-14 
Clin Cancer Res 2009;15:980-85 
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J Clin Oncol 31:2167-2172.  

De Bruin EC, et al. Science 
2014:346:251-9 
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Am J Surg Pathol. 2012;36:142-8 

Concordant 

HPV type  



Organisers 

15-18 April 2015, Geneva, Switzerland 

Partners 

26 Lung SqCC + non-lung SqCC 

Cervix (n=5) 

Concordant (n=5) 

Head & Neck (n=21) 

Both HPV- 
(n=9) 

Both HPV+ 
(n=12) 

Concordant 
Type (n=3) 

Discordant Type 
(n=9) 

Lung + 
H&N – 
(n=3) 

Lung - 
H&N+  
(n= 6) 

metastasis 

Lung: type 

6, 11, 56 

H&N: type 

11, 16(x2), 

33, 35, 56 

? 

Am J Surg Pathol. 2009;33:513-20 

Type 16 

(x4), 45 (x1) 

Conclusion: HPV typing is very useful diagnostic tool to discriminate primary from 

metastatic squamous cell carcinoma of the lung 
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North 

America 

Asia-

Pacific 
Europe 

South 

America 
Total 

No. of reports 4 25 16 2 46 

NSCLC 265 2118 1416 105 3707 

HPV Positive 3.0% 33.9% 10.5% 28.6% 24.3% 

   Range 0-11% 0-78.3% 0-69.2% 27.8-29.0% 

Squamous cell carcinoma 

Number studied 96 1108 481 51 1674 

HPV Positive  7.3% 36.2% 21.2% 41.2% 31.4% 

Adenocarcinoma 

Number studied 102 453 188 45 686 

HPV Positive 0 19.2% 14.9% 13.3% 17.6% 

Large cell carcinoma 

Number studied 29 3 18 NA 21 

HPV Positive 3.5% 33.3% 22.2% NA 23.8% 

Yanagawa N, et al, Lung Cancer 2013; 79:215-220 

Reported Detection of HPV DNA 
Sequences in NSCLC 
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C Ragin, M Obikoya-Malomo, S Kim, Z Chen, et al.  

n=3249 cases 

Adjusted Prevalence (95% CI) 

Asia Europe SA/CA NA 

No. of 
cases 

1312  
(40%) 

1100  
(34%) 

105 
(3%) 

732 
(23%) 

HPV 
16/18 

4.6  
(3.48-5.73) 

3.03  
(2.76-3.30) 

21.90  
(19.61-24.20) 

3.78  
(3.35-4.22) 

HPV 16 
 

1.49  
(0.86-2.11) 

2.94  
(2.68-3.21) 

19.18  
(16.88-21.49) 

2.03  
(1.68-2.39) 

HPV 18 
 

1.09  
(0.66-1.52) 

0.82  
(0.73-0.92) 

7.78 
(6.61-8.95) 

2.49  
(2.23-2.75) 
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HPV viral transcript detected tumors 

No. tumors 
studied 

HPV + cases 
(%) 

Head and Neck SCC 239 36 (15.06%) 

Lung SCC 219 1 (0.5%) 

Endometrial 
carcinoma 

253 1 (0.4%) 

Patient had past hx of HPV + 

oropharyngeal SCC  

J Virol 87(16):8916-26 
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P16 staining HPV+ (%) HPV – (%) P value 

 High expression (++) 5 (100%)* 104 (30.9%) 

0.004  Normal-like (+) 0 28 (8.3%) 

 Negative (-) 0 199 (60.8%) 

Squamous Cell Carcinoma 5 127 

Adenocarcinoma 0 204 

Case 
Lung 

Surgery 
Sex 

Smoking 

History 
Stage 

Size 

(cm) 
Location 

Other Prior 

Malignancy 
Diagnosis 

Tumor 

histology 
Grade Stage 

HPV 

status 
Treatment 

1 Apr-03 M Smoker pT4N2 8 peripheral 
Base of 

tongue 
Oct-00 Sqcc MD 

pT2N3 

(4B) 
+ 

Hemimandibulectomy + 

radical neck dissection 

2 Feb-06 F Never pT2bN2 5.5 peripheral Cervix Nov-01 Sqcc NA c2B + Chemoradiation 

3 Feb-07 F Never pT1aN0 2 peripheral Endocervix Aug-05 Sqcc PD c-2B NA Chemoradiation 

4 Mar-08 M Never pT2aN0 3.5 central  Oropharynx May-07 Sqcc MD 
 pT4aN2b 

(4B) 
NA 

Chemoradiation + Neck 

dissection 

5 Mar-08 F Smoker pT2bN1 6 peripheral Cervix Sep-03 Sqcc MD 
pT1bN0 

(1B) 
NA LEEP + chemoradiation 

* All type 16 

Lung Cancer 2013; 79:215-220 
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Importance of Determining Role of HPV in 
Lung Carcinoma 

1. In oropharynx, HPV+ cancer represents a different 
disease with much better prognosis (Fakhry C, et al. J Natl 

Cancer Inst 2008;100: 261–69; Rischin D, et al. J Clin Oncol 2010;28:4142-8.) 

2. Distinguishing primary vs metastatic nature of HPV+ 
lung carcinoma 

 

Other key references: 

• Klein F, et al. Incidence of human papilloma virus in lung cancer. Lung Cancer 
2009;65:13-18. 

• Koshiol J, et al. Assessment of human papillomavirus in lung tumor tissue. J Natl 
Cancer Inst 2011;103:501-507. 
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HPV and Lung Cancer (Summary) 

1. HPV determination and typing is useful to 
distinguish primary from metastasis in lung cancer 
patients with past history of H&N or Cervical cancer 

2. In this situation, P16 IHC cannot be used as a 
surrogate marker for HPV assay 

3. There is an urgent need to conduct an international 
molecular epidemiological study to re-evaluate the 
role of HPV in lung cancer, using stringently 
controlled and robust assays 
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Clin Cancer Res; 16(19); 4864–75 
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Expression 
subtype 

Enriched 
Pathway 

Model system 

Primitive Proliferation, 
RNA 
processing, 
DNA repair 

Mouse early lung 
development 

Classical Energy and 
xenobiotics 
metabolism 

No specific model 

Secretory Immune 
response 

Normal lung: 
LCM submucosal 
glands 

Basal Cell adhesion, 
epidermal 
development 

Basal cell phase 
of HBEC-air 
surface interface 
culture 



Organisers 

15-18 April 2015, Geneva, Switzerland 

Partners 

Brambilla C, et al. Clin Cancer Res 2014;20:5777-86 
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basal classical primitive secretory

Basaloid-Like 6 3 57 12

Classical_1 73 111 18 37

Classical_2 8 94 27 0

PeriEndoAlveo 19 4 2 155C
IT
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Wilkerson molecular subtypes (prediction)

Brambilla C, et al. Clin Cancer Res 2014;20:5777-86 
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Potentially Targetable Mutated/Amplified Genes 

PI3KCA PTEN AKT 1-3 FGFR 1-3 EGFR ERBB2 BRAF NOTCH  RAS 

16% 8% 20% 12% 9% 4% 4% 13% 6% 
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NRF2 Pathway Alterations in Lung SqCC 

Mitsuishi Y, et al. Frontiers in Oncol 2012;2:1 

Sporn MB, Libby T, Nat Rev Cancer 2012;12:564 

Hammerman P, et al., Nature September 9, 2012 

CUL3 

Proteosome 

degradation 

CUL3 
mutations 

Amplification 
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In press 
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Anti-PD1 antibody 

Opdivo’s efficacy to treat squamous NSCLC was established in a randomized trial of 

272 participants, of whom 135 received Opdivo and 137 received docetaxel. The trial 

was designed to measure the amount of time participants lived after starting treatment 

(overall survival). On average, participants who received Opdivo lived 3.2 months 

longer than those participants who received docetaxel. 
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Conclusions 

1. Immunohistochemical profiling using p40/p63/CK5 is 
integral to the diagnosis of non-keratinizing squamous cell 
carcinoma 

2. Basaloid carcinoma is a squamous cell carcinoma with 
distinct histological and genomic profile and poor prognosis 

3. In the setting of a past history of HPV-related cancers, HPV 
genotyping can help to differentiate between metastatic 
recurrence of independent lung primary   

4. Additional genomic sequencing and profiling studies on 
squamous cell carcinoma may provide additional insights 
into personalized treatment of this disease 
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