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INTRODUCTION
Lung malignancies are commonly diagnosed cancer since 1985 and 
are the leading cause of cancer-related mortality in industrialized 
countries. An estimated 1.61million new cases of lung malignancies 
are diagnosed worldwide, of which 1.38 million deaths occur per year, 

1thus surpassing the other common causes of cancer deaths.

In India, approximately 63,000 new lung cancer cases are being 
reported each year, with a ve-year survival rate of (17.7 percent). The 
ve-year survival rate for lung malignancies is 55 percent for cases 
detected when the disease is still localised. Only 16 percent cases are 
diagnosed at an early stage. More than half of people with lung 

2 malignancies die within one year of diagnosis.

Traditionally, lung malignancies are classied as Non-Small Cell 
Lung Carcinoma and Small Cell Lung Carcinoma. The NSCLCs are 
the most common type and account for approximately 85% of cases. 
Currently, NSCLC is further classied into adenocarcinoma (ACA) 
(approximately 40%–50%), squamous cell carcinoma (SCC; 30%), 

3and large cell carcinoma (9%). Although it was previously acceptable 
to classify lung carcinomas as either small cell or NSCLC without 
further subdivision, newer treatment modalities require that ACA be 
distinguished from SCC. Recently, from 2015 onwards, the 
classication of lung cancers has been revised with the need for 
specic subtyping of NSCLC. New insights regarding molecular 
targeted therapy, in particular, have necessitated the revision of the 
traditional classication. Differentiating between squamous cell 
carcinoma and adenocarcinoma is now recommended, because of the 
availability of targeted therapy (tyrosine kinase inhibitors) in cases of 
adenocarcinoma. Most of the well to moderately differentiated 
NSCLC can be easily subtyped by using haematoxylin and Eosin stain 
(H & E) alone, but the difculty arises in small biopsies with poorly 
differentiated morphology. Various Immunohistochemical 
(IHC)markers play a signicant role in the subtyping of NSCLC. 

In contrast to resection specimens where we can differentiate the 
morphology precisely, in small biopsy specimens it becomes 
challenging. With the advent of new imaging-guided biopsy 
techniques and the unresectable stage at presentation in most lung 
cancer cases, the small biopsies become the solely available tissue for 
the diagnosis. So it seemed necessary to assess IHC markers in 
addition to H and E sections for small lung biopsy for the subtyping of 
poorly differentiated NSCLC. 

Our study deals with the subtyping of NSCLC into adenocarcinoma 
and squamous cell carcinoma with the help of a panel of 

immunohistochemical markers.  We elected to focus our current study 
on p63, CK5/6, TTF-1, and napsinA. Our study aimed to study the 
efciency of Thyroid Transcription Factor-1 (TTF-1), cytokeratin 5/6 
(CK5/6), and p63 in distinguishing between ACA and SCC and to 
study the contribution of these markers to the diagnosis in NSCLC. 
The purpose of the present study is to examine the accuracy in the 
diagnosis of NSCLC on true-cut biopsy samples rst based on 
morphology and then with IHC by using different relevant markers 
such as CK5, CK6, CK7, Napsin-A, TTF-1, P63, Synaptophysin, and 
Chromogranin-A and to recommend an optimal panel of IHC markers 
for precise diagnosis of NSCLC.

MATERIALS AND METHODS
This is a cross-sectional study done between 2019 and 2021 at the 
tertiary cancer centre at Jharkhand. All cases of NSCLC, diagnosed by 
histopathological examination of lung biopsy are included in this 
study. A total of 150 histopathological examinations of lung biopsies 
were received out of which 50 cases were excluded from the study (10 
non-neoplastic cases, 8 metastatic, 5 sarcomas,1 lymphoma, 16 small 
cell Carcinomas, and 10 inadequate biopsies). \

100 cases of NSCLC (40 adenocarcinomas, 26 SCC,18 Non-small cell 
carcinoma unclassiable, and 16 poorly differentiated carcinoma) 
were selected. 

Table 1: Correlation between the initial diagnosis and final 
diagnosis. 
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ABSTRACT
INTRODUCTION- Lung malignancies are the leading cause of cancer-related mortality in industrialized countries. Lung malignancies are 
traditionally classied as Non-Small Cell Lung Carcinoma(NSCLC) and Small Cell Lung Carcinoma. The NSCLCs are the most common type 
and is further subclassied into adenocarcinoma, squamous cell carcinoma, and large cell carcinoma.  This is a MATERIAL AND METHODS-
cross-sectional study done between 2019 and 2021 at the tertiary cancer centre at Jharkhand. A total of 100 diagnosed cases of Non-small cell lung 
cancer by histopathological examination of lung biopsy are included in this study. Followed by immunohistochemistry with p63, TTF-1, Napsin A, 
and CK 5/6.  Out of 100 cases, 60 cases were of adenocarcinoma and 40 cases of squamous cell carcinoma. Among those 60 cases of RESULTS-
adenocarcinoma, Napsin A was positive in 85% cases and TTF-1 was positive in 93% cases, CK5/6 and p63 positivity was seen in 7 % and 8% cases 
respectively. Out of 40 cases of squamous cell carcinoma, 92% cases were immunoreactive for CK5/6 while p63 was positive in 85% cases, 25% 
cases were also positive for TTF-1.  In our study, Napsin A was more specic than TTF-1 regarding the diagnosis of lung DISCUSSION-
adenocarcinoma, and CK5/6, having more specicity than p63, showed signicant immunoreactivity with regards to lung squamous cell 
carcinoma. 
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IHC examinations of P63, TTF-1, Napsin A, and CK 5/6 were 
performed on the tissue sections obtained from formalin-xed (neutral 
buffered 10% formalin) and parafn-embedded blocks.

STATISTICAL ANALYSIS
Data analysis was done by SPSS20. The diagnosis value (sensitivity, 
specicity, positive predictive value, and negative predictive value) of 
immunoreactivity pertaining to each marker was calculated. 
Percentages were rounded to an integer and may not add up to 100.

RESULTS
A total of 150 biopsies were received out of which 50 cases were 
excluded from the study (10 non-neoplastic cases, 8 metastatic, 5 
sarcomas,1 lymphoma, 16 small cell Carcinomas, and 10 inadequate 
biopsies) (Table-1). In this study, 100 Non-small cell lung carcinoma 
cases were included and categorized into two groups by histologic 
examination with different grades of differentiation: 60 cases were of 
adenocarcinoma and 40 cases of SCC. Each case was stained with 
Napsin A, TTF-1, P63, and CK5/6. The results of IHC expression in 
each histologic subtype of carcinoma are summarized in table 3. 
Adenocarcinoma was mostly immunoreactive for Napsin A (85%) and 
TTF-1(93%), and the reactivity of these markers was homogeneously 
strong and diffuse in the majority of cases; however, few cases of 
adenocarcinoma were positive for CK5/6 (07%) and p63 (08%), but 
intensity of staining was weak in these cases. On the contrary, SCC 
cases were immunoreactive for CK5/6 (92%) and p63 (85%) with a 
strong and diffuse pattern, certain cases were positive for TTF-1(25%) 
while no cases were positive for Napsin A. Sensitivity, specicity, 
PPV, NPV of IHC markers were calculated and summarized in tables 
4-8.

Table 2. Frequencies of Napsin A, TTF1, CK5/6, and p63 in 
different subtypes of lung carcinoma (diagnosis by histologic 
examination)

The Sensitivity (SEN), Specicity (SPEC), Positive Predictive Value 
(PPV), and Negative Predictive Value (NPV) results of IHC for napsin 
A, TTF-1 (Dako and SPT24), CK5/6, and p63 are summarized in 
Tables 3 and 4. 

Table 3. Sensitivity (SEN), Specificity (SPEC), Positive Predictive 
Value (PPV), and Negative Predictive Value (NPV) for Immuno 
histochemistry in Adenocarcinoma of lung.

Table 4. Sensitivity (SEN), Specificity (SPEC), Positive Predictive 
Value (PPV), and Negative Predictive Value (NPV) for Immunohi 
stochemistry in Squamous Cell Carcinoma of lung.

DISCUSSION
In this study, we employed a panel comprised of p63, CK 5/6 (as 
markers for SCC) and TTF- 1, Napsin A (as markers for 
adenocarcinoma) for a reliable differential diagnosis of SCC and 
adenocarcinoma in small biopsy and large specimens. Several recent 

studies have evaluated IHC markers to diagnose non-small cell 
carcinoma; however, given the recent advances in targeted therapies, 
the subclassication of the NSCLC category into adenocarcinoma and 

3SCC is becoming increasingly important.  In fact, the subclassication 
can be done via routine H&E examination without IHC in the majority 
of cases; however, in poorly differentiated cancers and specimens with 
few tumor cells, it is difcult and may be necessary to use IHC studies.  
TTF-1 is a 35-kDa homeodomain-containing DNA binding protein of 
the NKx-2 gene family that shows nuclear-specic staining. This 
marker is expressed in the thyroid and lungs. TTF 1 is used for the 
subtyping of lung malignancies. TTF1 is also expressed by normal 
pneumocytes.Therefore a clear differentiation should be made 

(4-12)between the normal pneumocytes and malignant cells. 

Napsin is an aspartic proteinase, it is expressed as a cytoplasmic 
marker in the lung parenchyma. It is homologous with the polypeptide 
TA02 and is involved in the maturation of the biologically active 
surfactant protein B. It also consists of a 38-RDA protein, a protein that 
is expressed in type II pneumocytes, alveolar macrophages, renal 
tubules, and ducts of the pancreas. Napsin was used to differentiate 
primary lung carcinomas from metastatic. Napsin shows cytoplasmic 
granular positivity/ staining. Few studies suggested that Napsin is a 
more sensitive marker than TTF in differentiating lung primary from 
other metastatic adenocarcinomas and differentiate it from squamous 
cell carcinoma.

p63 is a member of the p53 family, located on chromosome 3q.  It is a 
very specic and sensitive antibody for myoepithelial cells and has 
nuclear afnity especially for the basal layer of stratied squamous 
epithelium. As the cells get differentiated its reaction/positivity begins 
to diminish. Its expression can also be noted in basal cells of 
respiratory epithelium, germinal center cells, basal cells of the 
prostate, placental cytotrophoblasts, myoepithelial cells of the breast. 
Squamous cell carcinomas of lung, cervix, head, and neck and basal 
cell carcinoma of skin show strong nuclear positivity for P63.

CK 5/6 are intermediate-sized keratins. They are mainly expressed in 
keratinizing (epidermis) and non-keratinizing (mucosa) squamous 
epithelium. They can also be seen in the basal myoepithelial cell layers 
of the prostate, salivary glands, and breast. This marker is expressed in 
benign and malignant tumors of epidermal squamous mucosal and 
myoepithelial origin. They usually show diffuse cytoplasmic staining 
with perinuclear enhancement. These are diffusely and strongly 
expressed (cytoplasmic staining) in squamous cell carcinoma.

IMMUNOHISTOCHEMISTRY IN ADENOCARCINOMA 
Different studies show different positivity of markers in adeno 
carcinoma (Table 4). The positivity of TTF-1 ranges from 60 to 100% 
in different studies. In the present study, TTF-1 is positive in 93% of 
adenocarcinoma cases. The reason for the above variability in 
positivity for TTF-1 could be because TTF-1 is better expressed in 

(13)differentiated adenocarcinomas. 

Table 5: Comparison of percentage positivity of IHC markers in 
pulmonary adenocarcinoma in various studies

In our study, Napsin-A positivity (85%) is lesser than TTF-1 positivity 
(93%). The positivity of Napsin-A ranges from 60 to 100% in different 
studies. CK5/6 and p63 are expressed in 7% and 8% cases respectively. 

IMMUNOHISTOCHEMISTRY IN SQUAMOUS CELL 
CARCINOMA

Table 6: Comparative immunohistochemical profile of squamous 
cell carcinoma
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Diagnosis No of 
cases(n)

Adenocarcino
ma

Squamous 
cell 
carcinoma

Adenocarcinoma 40 40 0
Squamous cell carcinoma 26 0 26
Non-small cell carcinoma is 
unclassiable

18 12 06

Poorly differentiated carcinoma 16 08 08
Total 100 60 40

TTF-1 Napsin A CK5/6 P63
Adenocarcinoma 
(60)

93% 
(56/60)

85% (52/60) 7% (04/60) 8% (5/60)

SCC (40) 25% 
(10/40)

0 92% 
(37/40)

85% 
(38/40)

Adenocarcinoma TTF-1 (Dako), % Napsin A, %
SEN 93 86
SPEC 80 100
PPV 87 100
NPV 88 83

Squamous Cell Carcinoma CK5/6, % p63, %
SEN 92 95
SPEC 93 91
PPV 90 88
NPV 94 96

TTF-1 Napsin A CK5/6 p63
[14]Xu et al. 94.6 - 4.5 9

[15]Whithaus et al. 60 83 4 14
(16)Mukhopadhyay S et. al 80 58 0 10

(17) Brunnstrom H et al. 88 87 - -
(18Zhao W et.al ) 80 64 0 0
(19)Bhatti V et al 85.4 92.3 46 40

Present study 93 85 07 08

TTF-1 Napsin A CK5/6 p63
[14]Xu XY et al. 0 - 91.9 97

[15]Whithaus K et al. 2 2 53 95
(16)Mukhopadhyay S et al 0 0 73.3 100

(17)Brunnstrom H et al 97 97
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Positivity of CK5/6 ranges from 70 to 100% in different studies. In the 
present study, CK5/6 is positive in 37 out of 40 SCC cases i.e. 92% 
cases. p63 was positive in 38 cases i.e. 95% cases in our study. 3 cases 
were negative for CK5/6, were positive for p63. 2 cases that were 
negative for p63 were positive for CK5/6. The reported positivity for 
p63 is 90 to 100% in different studies to date. TTF-1 is positive in 25% 
cases (Table5). Napsin-A was negative in all the SCC cases. 

Table 7: Sensitivity and specificity of Napsin A and TTF-1 in lung 
adenocarcinoma

TTF1 had 93% sensitivity and 80% specicity with PPV-87% and 
NPV-88%, and Napsin A had 86% sensitivity and 100% specicity 
with PPV-100% and NPV-83% as regards the diagnosis of 
adenocarcinoma. The PPV of TTF-1 was 73% and 100% respectively 
in Mohsenian Sisakht T et al and Whithaus study. In the present study, 
Napsin A was more specic (100%) but slightly less sensitive (86%) 
than TTF-1 as regards adenocarcinoma.

Table 8: Sensitivity and specificity of CK5/6 and P63 in lung SCC

p63 had 95% sensitivity and 91% specicity with PPV 88% and 
NPV96%, and CK5/6 had 92% sensitivity and 93% specicity with 
PPV90% and NPV 94% in the diagnosis of squamous cell carcinoma. 
CK5/6 was more specic than p63 for SCC (93% versus 91%) but did 
not contribute overall to distinguishing ACA from SCC. Overall, p63 
was more sensitive for SCC than was CK5/6 (95% versus 92%). The 
reported sensitivity of CK5/6 for pulmonary SCC ranges from 73% to 

(23) (24)100%. Zhao et. al  and Turner et al  showed that CK5/6 was highly 
specic for the SCC of the lung. In previous reports, the sensitivity of 
p63 ranges from 75% to more than 95%; whereas, specicity is 

(13-15)between 70% and 90%. 

In our study, Napsin A was more specic than TTF-1 regarding the 
diagnosis of lung adenocarcinoma, and CK5/6, having more 
specicity than p63, showed signicant immunoreactivity with 

(15-regards to lung SCC. Similar results were observed in other studies. 
17)

CONCLUSION
Based on the results of our study, it is suggested that IHC studies are 
necessary in all cases of NSCLC, in which morphological 
differentiation is difcult on H&E stained slides. Our recommended 
IHC prole is composed of Napsin A, TTF-1, CK5/6, and P63. 
Moreover, the most cost-effective tissue-preserving panel for small 
biopsy specimens regarding the differential diagnosis of lung 
adenocarcinoma versus Squamous cell carcinoma is a combination of 
P63 and Napsin A.

CONFLICT OF INTEREST- NIL
FINANCIAL SUPPORT- NIL

ACKNOWLEDGEMENT
The authors acknowledge the help and guidance of faculty and staff of 
the department of medical oncology of Rajendra institute of medical 
sciences, Jharkhand as well as co-operation received from patients in 
the completion of this study.

REFERENCES:-
1)  Charles S. Dela Cruz, MD, Ph.D., Lynn T. Tanoue, MD, and Richard A. Matthay, MD. 

Lung Cancer: Epidemiology, Etiology, and Prevention.2011 December;32(4):10.1016
2)  V Noronha, R Dikshit, N Rautet al. Epidemiology of lung cancer in India: Focus on the 

differences between non-smokers and smokers: A single-center experience.2012;vol 
49:page 74-81

3)  William D Travis, Elisabeth Brambilla, Allen P. Burke et al . WHO classication of 
tumors of the lung, heart, pleura, thymus and heart,4th edition. IARC.2015

4)  Lazzaro D, Price M, De Felice M, Di Lauro R. The transcription factorTTF-1is 
expressed at the onset of thyroid and lung morphogenesis and in restricted regions of the 
fetal brain. Development 1991;113: 1093-104.

5) Musti AM, Ursini VM, Avvedimento EV, Zimarino R, Di Lauro RA cell-type-specic 
factor recognizes the rat thyroglobulin promoter. Nucleic Acids Res 1987; 15: 8149-66.

6)  Civitareale D, Lonigro R. Sinclair AJ, Di Lauro R. A thyroid-specic nuclear protein 
essential for tissue-specic expression of the thyroglobulin promoter. EMBO J 1989; 8: 
2537-43.

7)  Mizuno K, Gonzalez FJ, Kimura S. Thyroid-specic enhancer-binding protein(T/EBP): 
cDNA cloning, functional characterization, and structural identity with thyroid 
transcription factor 1 (TTF-1). MolCellBiol 1991; 11: 4927-33.

8)  Francis-Lang H, Price M, Polycarpou-Schwarz M, Di Lauro R. Cell-type-specic 
expression of the rat thyroperoxidase promoter indicates common mechanisms for 
thyroid-specic gene expression. MolCellBiol 1992; 12: 576-88.

9)  Bruno MD, Bohinski RJ, Huelsman KM, Whitsett JA, KorfhagenTR.Lung cell-specic 
expression of the murine surfactant protein A (SPA)gene is mediated by the interaction 
between the SP-A promoter and thyroid transcription factor-1. J BiolChem 1995; 270: 
6531-6.

10)  Yan C, Sever Z, Whitsett JA. Upstream enhancer activity in the human surfactant protein 
B gene is mediated by thyroid transcription factor-. J BiolChem 1995; 270: 24852-7.

11)  Zhang L, Whitsett JA, Stripp BR. Regulation of Clara cell secretory protein gene 
transcription by thyroid transcription factor-1. Biochim Biophys Acta 1997; 1350: 359-
67.

12)  Bradley M. Turner, MD, MPH, MHA; Philip T. Cagle, MD; Irma M. Sainz, MD; Junya 
Fukuoka, MD, Ph.D.; Steven S. Shen, MD, Ph.D.; JaishreeJagirdar, MD. Napsin A, a 
New Marker for Lung Adenocarcinoma, complementary and More Sensitive and 
Specic ThanThyroid Transcription Factor 1 in the differential diagnosis of Primary 
Pulmonary CarcinomaEvaluation of 1674 Cases by Tissue Microarray.2012;vol36

13).  Terry J,  Leung S, Laskin J,  Leslie K, Gown A, Ionescu D. Optimal 
immunohistochemical markers for distinguishing lung adenocarcinomas from 
squamous cell carcinomas in small tumor samples. Am J Surg Pathol. 2010; 
34(12):1805–1811.

14). Xu XY, Yang GY, Yang JH, Li J. Analysis of clinical characteristics and differential 
diagnosis of the lung biopsy specimens in 99 adenocarcinoma cases and 111 squamous 
cell carcinoma cases: Utility of an immunohistochemical panel containing CK5/6, 
CK34βE12, p63, CK7, and TTF-1. Pathol Res Pract 2014;210:680-5.

15).  Whithaus K, Fukuoka J, Prihoda TJ, Jagirdar J. Evaluation of napsin A, cytokeratin 5/6, 
p63, and thyroid transcription factor 1 in adenocarcinoma versus squamous cell 
carcinoma of the lung. Arch Pathol Lab Med 2012;136:155-62.

16).  Mukhopadhyay S, Katzenstein AL. Subclassication of non-small cell lung carcinomas 
lacking morphologic differentiation on biopsy specimens: Utility of an 
immunohistochemical panel containing TTF-1, napsin A, p63, and CK5/6. Am J Surg 
Pathol 2011;35:15-25. 

17).  Brunnstrom H et al. Immunohistochemistry in the differential diagnostics of primary 
lung cancer: an investigation within the Southern Swedish Lung Cancer Study. Am J 
Clin Pathol 2013 Jul; 140(1): 37-46.

18).  Zhao W et al. ΔNp63, CK5/6, TTF-1 and napsin-A, a reliable panel to subtype non-small 
cell lung cancer in biopsy specimens. Int J ClinExpPathol2014 Jun 15; 7(7): 4247-53. 

19).  Bhatti V, Kwatra KS, Puri S, Calton N. Histopathological spectrum and 
immunohistochemical prole of lung carcinomas: A 9-year study from a tertiary hospital 
in North India. Int J App Basic Med Res 2019;9:169-75.

20).  Grzegorz TG, Lei Z, Yuting W, Li C, Susan G, William CC et al. Utility of ve commonly 
used immunohistochemical markers TTF1, Napsin-A, CK7, CK5/6 and P63 in primary 
and metastatic adenocarcinoma and squamous cell carcinoma of the lung: a 
retrospective study of 246 ne needle aspiration cases. Clinical and Translational 
Medicine (2015) 4:16.

21).  WANG, J. Y.; WANG, X. M.; Xu, X. Y.; LI, S. R. & LIU, X. L. Expression and 
signicance of CK5/6, P63, P40, CK7, TTF-1, NapsinA, CD56 Syn and CgA in biopsy 
specimen of squamous cell carcinoma, adenocarcinoma, and small cell lung carcinoma. 
Int. J. Morphol., 38(2):247-251, 2020.

22).  Sisakht T.M, Mokhtar M. Diagnostic Value of Immunohistochemistry Panel of P63, 
CK5/6, TTF1, NapsinA in the Diagnosis of Adenocarcinoma and Squamous Cell 
Carcinoma of Lung. Middle East Journal of Cancer; July 2020; 11(3): 245-253

23).  Zhao W, Wang H, Peng Y, Tian B, Peng L, Zhang DC. Delta Np63, CK5/6, TTF-1, and 
napsin A, a reliable panel to subtype non-small cell lung cancer in biopsy specimens. Int 
J Clin Exp Pathol. 2014; 7(7):4247- 53.

24).  Turner BM, Cagle PT, Sainz IM, Fukuoka J, Shen SS, Jagirdar J. Napsin A, a new marker 
for lung adenocarcinoma, is complementary and more sensitive and specic than 
thyroid transcription factor 1 in the differential diagnosis of primary pulmonary 
carcinoma: evaluation of 1674 cases by tissue microarray. Arch Pathol Lab Med. 
2012;136(2):163-71

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 11 | Issue - 04 | April - 2022

(18)Zhao W et al 0 0 81 100
(19)Bhatti V et al 23.1 0 100 92.3

Present study 25 0 92 95

Sensitivity of  
TTF-1  (%)

Sensitivity of 
Napsin A

specicity 
of TTF-1  

specicity 
of Napsin A

Grzegorz TG 
(20)et.al

84.5 92 96.4 100

Whithaus K et 
[15]al.

60 83 98 98

WANG, J. Y.et. 
(21)al

79.6 56.14 93.44 95.08

Sisakht TM et. 
(22)al

94 91 69 97

Present study 93 86 80 100

Sensitivity 
of CK5/6

Sensitivity 
of P63

specicity 
of CK5/6

specicity 
of P63

(20)Grzegorz TG et.al 100 91.7 77.8 78.3
(15)Whithaus K et.al 53 95 96 86

(21)WANG, J. Y.et. al 77.05 83.6 96.44 88.93
(22)Sisakht TM et. al 100 100 69 84

Present study 92 95 93 91
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