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Contribution of immunohistochemistry in the differential
diagnosis of non-small cell lung carcinomas on small bi-
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Summary

Purpose: Targeted therapy increases survival and the quality of life of non-small cell lung cancer (NSCLC) pa-
tients but it needs precise histological subtyping. The present study evaluated 6 monoclonal antibodies for the
differential diagnosis of NSCLC on small-sized tissue samples.

Methods: 50 small-sized tissue samples were obtained by bronchoscopy or fine needle aspiration biopsy (FNAB).
According to morphology before immunohistochemistry 2 squamous cell carcinomas (SCC), 6 adenocarcino-
mas (AC), 9 NSCLC-probably SCC, 11 NSCLC-probably AC and 22 unclassified NSCLCs were diagnosed.
Thyroid transcription factor-1 (TTE-1), cytokeratin 5/6, cytokeratin 7, p63, and the neuroendocrine markers
CD56 and synaptophysin were used in the differential diagnosis of NSCLC.

Results: After immunohistochemistry 13 (26.0%) SCC, 27 (54.0%) AC, 3 (6.0%) NSCLC with neuroendocrine
differentiation (NSCLC-NE) and 7 (14.0%) NSCLC- unclassified were diagnosed. Twenty-two NSCLC- unclas-
sified were further diagnosed as SCC (n=7), AC (n=7) NSCLC-NE (n=2) and 6 remained NSCLC- unclassified.
Significant difference was found between definitely diagnosed 8 NSCLCs and 15 ACs (20.5 vs. 38.5%, p=0.008).
TTF-1 and cytokeratin 7 were expressed in 85.2% (23/27) of AC, and cytokeratin 5/6 and p63 in 100% (13/13)
of SCC. Positivity of CD56 and synaptophysin in 3 NSCLC determined NSCLC-NE.

Conclusion: No one monoclonal antibody is totally specified for one histological type of tumor and its origin.
Combination of TTF-1, cytokeratin 7, p63, cytokeratin 5/6, CD56 and synaptophysin allows for differentiation
of NSCLC but Napsin-A for AC differentiation and chromogranin A for NSCLC-NE differentiation should be
added in an optimal panel.
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Introduction

Lung carcinoma is a leading cause of death both
in our country and worldwide. Current therapies
of lung carcinoma are based on individual patient
approach, hopefully leading to prolonged survival
and improved quality of life, both during the on-
cological treatment and thereafter. Individual ap-
proach to treatment of NSCLC comprises precisely
established histological subtype. In addition to its
characteristic morphological findings, each histo-
logical subtype of NSCLC also displays a specific
immunophenotype [1-5].

The vast majority of NSCLCs is diagnosed on
small bioptic specimens obtained by bronchoscopy
or transthoracic FNAB, while surgical biopsy is
performed only in a small number of them. Over
the last 20 years in our laboratory lung cancer is di-
agnosed approximately 6 times more frequently on
small samples than on surgical bioptic specimens
[6,7].

The previously used classification of NSCLCs is
replaced by the current 2004 World Health Organi-
zation classification (Table 1) [5].

The purpose of this study was to examine the
accuracy of diagnosis of NSCLCs on small bioptic
samples based first on morphological findings, and
then after applying immunohistochemical staining
using specific monoclonal antibodies to discrimi-
nate the various histological subtypes of NSCLCs
and to propose an optimal panel of the monoclo-
nal antibodies to be used for precise diagnosis of
NSCLCs.

Methods
The analysis included 50 small bioptic samples ob-
tained by bronchoscopy or transthoracic FNAB of
the lungs, based on which diagnosis of the most
probable histological type of the carcinoma was
established, while the definitive subtype was de-
termined after immunohistochemistry. Bioptic
samples were processed and studied at the Depart-
ment of Thoracopulmonary Pathology, Service of
Pathology, Clinical Center of Serbia in Belgrade,
during 2010-2011.

The subtypes of NSCLCs included in this analy-
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sis were based first on the morphological appear-

ance of the carcinoma after standard processing

and hematoxylin-eosin staining as follows:

1. Squamous cell lung adenocarcinoma (SCC)

2. Adenocarcinoma (AC)

3. Large cell lung carcinoma with neuroendocrine
differentiation (LCLC, NE).

4. Other NSCLCs with unclassified type or not oth-
erwise specified (NSCLC, NOS).

Most probable types of NSCLCs were:

1. SCC - when some other histological type of car-
cinoma was previously diagnosed.

2. Probable SCC - with lower grade of differentia-
tion.

3. AC - in patients with previously diagnosed AC
in other sites.

4. Probable AC - with lower grade of differentia-
tion.

5. Other NSCLCs with unclassified type or NOS.

Immunostaining

Immunostaining was performed by incubating tis-
sue sections with appropriate sera for 30-60 min
at room temperature in a hotplate humidity cham-
ber using the streptavidin/biotin method (DAKO
Denmark; NOVACASTRA™ HD
Leika Biosystems, UK; and Thermo Scientific Lab

Cytomation,

Vision, USA). The cell nuclei were stained with
Mayer’s heamatoxylin. At the same time a tissue
sample with appropriate positive immunostaining
was used as indicator that the target retrieval pro-
cedure was carried out correctly.

Table 1. Current 2004 World Health Organization clas-
sification of non-small cell lung carcinomas
Histological type of NSCLCs

Squamous cell carcinoma

Adenocarcinoma

Large cell carcinoma
Adenosquamous carcinoma
Sarcomatoid carcinoma
Carcinoid tumors

Salivary gland tumors
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Table 2. Characteristics of monoclonal antibodies used in this study

Antibody and clone Manufacturer Solution Reaction
CD56/

NCAM-1 Ab-2 LabVision 1:100 Cell membrane
Cytokeratin5/6,

CloneD5/16B4 DAKO 1:30 Cytoplasm
Cytokeratin 7,

Clone OV-TL 12/30 DAKO 1:100 Cytoplasm
p63 Protein,

Clone 7JUL Novocastra 1:50 Nucleus
Synaptophysin,

Clone 27G1 Novocastra 1:100 Cytoplasm
TTF-1,Clone 8G7G3/1 DAKO 1:100 Nucleus

Figure 1. Poorly differentiated squamous cell lung carcinoma; morphology and immunophenotype, transbronchial
biopsy: a) H&E x40; b) Cytokeratin5/6 x40; ¢) p63 x40.

The following monoclonal antibodies were used
in this study:

1. Cytokeratin 5/6 and p63 - for verification of

SCC.

2. TTF-1 and cytokeratin 7 - for verification of AC.

3. CD56 or NCAM and synaptophysin, for verifica-
tion of NSCLC-NE.

Monoclonal antibodies and their clones used in
this study are presented in Table 1.

The definite diagnosis of the histological type
of NSCLCs after immunohistochemical staining
was: (1) SCC, (2) AC, (3) NSCLC-NE, (4) Other
NSCLCs unclassified type or NOS.

Presence and absence of immunoreactivity in
the tumor cells were marked as (1) and (0), respec-
tively.

Diagnostic dilemmas were resolved by a second
or, if necessary, by a third pathological opinion.

Statistics

Fisher’s exact probability test was used in the anal-
ysis of contingency tables with significance level at
p<0.05. This test was employed because of small
sample sizes. Descriptive statistics were also used.

Results

Changes in diagnosis of all biopsy samples from
probable to final diagnosis of histological subtypes
of NSCLC after immunohistochemistry are de-
tailed in Table 2.

Histopathological diagnosis of suspected SCC
was established in 9 biopsy samples, to be con-
firmed immunohistochemically in 4 (44.4%) of
them, changing the diagnosis in 5 (55.6%) speci-
mens. Definite diagnosis of 2 SCCs was confirmed
by immunohistochemistry.

Out of 11 biopsy samples with suspected lung
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Table 3. Detailed review of all biopsy specimens, applied immunohistochemistry, changes diagnosis from probable to

final diagnosis of histological types of non-small cell lung carcinoma

Sample number Probable diagnosis Monoclonal antibody Final diagnosis
TTF-1 CK7 CK5/6 p63 CD56  Syn

1. pb.SCC 1 1 0 0 0 0 AC
2. pb.SCC 1 0 0 0 0 0 AC
3. NSCLC 0 1 1 0 0 0 NSCLC, NOS
4. pb.AC 1 0 0 0 1 1 LCLC,NE
5. AC 1 1 0 0 0 0 AC
6. NSCLC 1 1 0 0 1 1 NSCLC, NOS
7. NSCLC 0 1 0 0 0 0 NSCLC, NOS
8. pb.AC 1 1 0 0 0 0 AC
9. NSCLC 0 0 1 1 0 0 SCC
10. NSCLC 1 1 0 0 0 0 AC
11. NSCLC 0 0 0 0 1 1 LCLC, NE
12. pb.AC 1 1 0 0 0 0 AC
13. AC 1 1 0 0 0 0 AC
14. pb.SCC 1 1 0 0 0 0 AC
15. NSCLC 1 1 0 0 0 0 AC
16. SCC 0 1 1 1 0 0 SCC
17. NSCLC 1 1 0 0 0 0 AC
18. pb.AC 1 1 0 0 0 0 AC
19. NSCLC 0 1 1 0 0 0 NSCLC,NOS
20. NSCLC 0 0 0 0 1 1 LCLC,NE
21. pb.AC 1 1 0 0 0 0 AC
22, AC 1 1 0 0 0 0 AC
23. pb.AC 0 1 0 0 0 0 NSCLC,NOS
24. AC 1 1 0 0 0 0 AC
25. NSCLC 0 0 1 1 0 0 SCC
26. pb.AC 1 1 0 0 0 0 AC
27. NSCLC 0 0 1 1 0 0 SCC
28. pb.SCC 0 0 1 1 0 0 SCC
29. pb.AC 1 0 0 0 0 0 AC
30. AC 1 1 0 0 0 0 AC
31. pb.SCC 1 1 0 0 0 0 AC
32. pb.AC 1 1 0 0 0 0 AC
33. NSCLC 0 0 1 1 0 0 SCC
34. pb.AC 1 1 0 0 0 0 AC
35. NSCLC 1 1 0 0 0 0 AC
36. NSCLC 1 0 0 0 0 0 NSCLC,NOS
37. NSCLC 0 1 0 0 0 0 AC
38. NSCLC 0 1 1 1 0 0 SCC
39. pb.AC 1 1 0 0 0 0 AC
40. NSCLC 1 1 0 0 0 0 AC
41. NSCLC 0 0 1 1 0 0 SCC
42. pb.SCC 1 1 1 0 0 0 AC
43. LCC 0 0 0 0 0 0 NSCLC,NOS
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44. LCC 1 1 0 0 0 0 AC
45. AC 1 1 0 0 0 0 AC
46. pb.SCC 0 0 1 1 0 0 SCC
47. NSCLC 0 0 1 1 0 0 SCC
48. pb.SCC 0 0 1 1 0 0 SCC
49. NSCLC 0 0 1 1 0 0 SCC
50. pb.SCC 0 0 1 1 0 0 SCC

pb: probable, SCC: squamous cell carcinoma, AC: adenocarcinoma, LCLC,NE: large cell lung carcinoma with neuroendocrine differentiation, NSCLC: non

small cell lung carcinoma, NOS: not otherwise specified, TTEF-1: thyroid transcription factor-1, CK5: cytokeratin5, CK7: cytokeratin7, Syn: synaptophysin

Table 4. Sensitivity of the method - changes in diagnosis after immunohistochemistry

Final diagnosis

NSCLC, LCLC, Total
scc o
NOS NE
sCC N 2 0 0 0 2
Preliminary diagnosis % 100 0 0 0 100
Final diagnosis % 15.4 0 0 0 4.0
pb-SCC N 4 5 0 0 9
Preliminary diagnosis % 444 55.6 0 0 100
Final diagnosis % 30.8 18.5 0 0 18.0
AC N 0 6 0 0 6
Preliminary diagnosis % 0 100 0 0 100
Final diagnosis % 0 222 0 0 12.0
pb.AC N 0 9 1 1 11
Preliminary diagnosis % 0 81.8 9.1 9.1 100
Final diagnosis % 0 33.3 14.3 33.3 22.0
NSCLC N 7 7 6 2 22
Preliminary diagnosis % 31.8 31.8 27.3 9.1 100
Final diagnosis % 53.8 25.9 85.7 66.7 44.0
Total N 13 27 7 3 50
Preliminary diagnosis % 26.0 54.0 14.0 100
Final diagnosis % 100 100 100 100 100
For abbreviations see footnote of Table 3
Table 5. TTF-1 specificity in various non-small cell histological subtypes
TTF-1
Final diagnosis Negative Positive Total
SCC N (%) 13 (100) 0 (0) 13 (100)
AC N (%) 4(14.8) 23 (85.2) 27 (100)
NSCLC, NOS N (%) 6 (85.7) 1(14.3) 7 (100)
LCLC, NE N (%) 1(33.3) 2 (66.7) 3 (100)
Total N (%) 24 (48.0) 26 (52.0) 50 (100)

For abbreviations see footnote of Table 3

JBUON 2013; 18(1): 180



181 Immunohistochemistry on small samples of lung cancer

Table 6. Cytokeratin 7 specificity in various non-small cell histological subtypes

Cytokeratin7
Final diagnosis Negative Positive Total
SCC N (%) 11 (84.6) 2 (15.4) 13 (100)
AC N (%) 4(14.8) 23 (85.2) 27 (100)
NSCLC, NOS N (%) 3(42.9) 4(57.1) 7 (100)
LCLC, NE N (%) 2 (66.7) 1(33.3) 3 (100)
Total N (%) 20 (40.0) 30 (60.0) 50 (100)

For abbreviations see footnote of Table 3

Table 7. Cytokeratin 5/6 specificity in various non-small cell histological subtypes

Cytokeratin 5/6
Final diagnosis Negative Positive Total
SCC N (%) 0 (0) 13 (100) 13 (100)
AC N (%) 25 (92.6) 2(7.4) 27 (100)
NSCLC, NOS N (%) 5(71.4) 2 (28.6) 7 (100)
LCLC, NE N (%) 3 (100) 0 (0) 3 (100)
Total N (%) 33 (66.0) 17 (34.0) 50 (100)

For abbreviations see footnote of Table 3

Table 8. p63 specificity in various non-small cell histological subtypes

p63
Final diagnosis Negative Positive Total
SCC N (%) 0 (0) 13 (100) 13 (100)
AC N (%) 26 (96.3) 1(3.7) 27 (100)
NSCLC, NOS N (%) 7 (100) 0 (0) 7 (100)
LCLC,NE N (%) 3 (100) 0(0) 3 (100)
Total N (%) 36 (72.0) 14 (28.0) 50 (100)

For abbreviations see footnote of Table 3
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Figure 2. Poorly differentiated lung adenocarcinoma; morphology and immunophenotype; transbronchial needle bi-
opsy: a) H&E x40; b) Cytokeratin7 x40; ¢) TTF-1 x40.

AC, the diagnosis was confirmed in 9 (81.8%),
while NSCLC with/without neuroendocrine differ-
entiation was diagnosed in 1 (9.1%) sample each.
Diagnosis of de novo lung AC was confirmed by
immunohistochemistry in all 6 biopsies.

Out of 22 NSCLCs 6 (27.3%) remained unclas-
sified even after immunohistochemical study, 2
(9.1%) expressed neuroendocrine markers and
were classified as NSCLCs-NE, while 7 (31.8%)
were equally diagnosed as SCC and AC.

Table 3 shows the sensitivity of the immunohisto-
chemical method. After immunohistochemistry only 7
lung carcinomas remained unclassified as NSCLC, NOS.

Out of 11 NSCLCs suspected to be SCCs, im-
munohistochemistry confirmed the histologi-
cal type in 6 (54.5%) cases. A total of 7 (31.8%)
NSCLCs were diagnosed as SCC after application
of immunohistochemistry (Figure 1). Out of 17
ACs, the diagnosis was confirmed in 15 (88.2%)
cases (Figure 2), while NSCLCs with or without
neuroendocrine differentiation were evidenced in
1 (5.9%) case each. After immunohistochemistry,
7 (31.8%) NSCLCs were classified as SCC and AC,
neuroendocrine differentiation was diagnosed in
2 (9.1%; Figure 3), while 6 (27.3%) remained as
NSCLCs NOS (Figure 4).

Of 11 biopsy samples suspected as SCCs, the
diagnosis was confirmed in 6 (21.4%). Suspected
AC was diagnosed in 17 biopsy samples, to be im-
munohistochemically confirmed in 15 (88.2%) of
them. No statistically significant difference was
found in immunohistochemical verification of de-
finitive diagnosis between SCC and AC (21.4 vs.

53.6%, p=0.076).

NOS was suspected in 22 biopsy samples, how-
ever after immunohistochemical studies the his-
topathological diagnosis was confirmed in only 8
(24.2%) biopsies. No statistically significant differ-
ence was found in the definitive diagnosis between
SCC and NSCLC after immunohistochemistry
(18.2 vs. 24.2%, p=0.459).

Statistically significant difference was found in
the verification of definitive diagnosis of NOS (8;
20.5%) and definitive diagnosis of AC (15; 38.5%)
(38.5 vs. 20.5%, p=0.001).

TTF-1 expression was evidenced in 85.2% of the
verified ACs, in 14.3% of NSCLCs without neuro-
endocrine differentiation and in 2 (66.7%) with
neuroendocrine differentiation. Expression of the
antibody was not evidenced in SCC (Table 4).

Presence of cytokeratin 7 was evidenced in 23
(85.2%) of ACs and in 2 (15.4%) of SCCs. Cytoker-
atin 7 was expressed in 4 (57.1%) NSCLCs without
neuroendocrine differentiation and in 1 (33.3%)
with neuroendocrine differentiation (Table 5).

Cytokeratin 5/6 was expressed in all (100%)
SCC as well as in 2 (7.4%) ACs and in 2 (28.6%)
NSCLCs without neuroendocrine differentiation
(Table 6).

p63 was expressed in all (100%) SCCs and in 1
(3.7%) AC. p63 was not expressed in NSCLC, NOS
(Table 7).

Three NSCLCs-NE were diagnosed based on
the expression of the neuroendocrine markers
CD56 and synaptophysin. Both markers were diag-
nosed in both NSCLCs (Tables 8 and 9).
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Discussion

TTF-1

In addition to lung ACs, TTF-1 is also present in
50% of NSCLCs, with or without neuroendocrine
differentiation. According to the World Health Or-
ganization data and data reported in some papers
in the available journals, it may be also expressed
in SCC [12,15,16].

TTF-1 is expressed in more than 90% of small-
cell lung carcinomas. One third of typical and atyp-
ical lung carcinoids also express TTF-1. TTF-1 is
present in normal pneumocytes and bronchial epi-
thelia and is sensitive in 62% and specific in 92%
of ACs according to one study [6], in comparison
to 97% and 88%, respectively according to another
study [9]. In one study [15], TTF-1 was positive in

80% (16/20) of ACs, none of 15 SCCs and in 50%
(2/4) of NSCLCs-NE and NOS together. Some au-
thors reported a clear correlation between the de-
gree of expression of TTF1 and survival of patients
with lung ACs [18]. TTF-1 is an optimal marker for
differentiation of NSCLCs [6].

In our series, TTF-1 was positive in 85.2%
(23/27) of ACs, in 14.3% (1/7) of NSCLC- unclas-
sified type and in 66.7% (2/3) of NSCLC- NE.

Cytokeratin 7

Cytokeratin 7 is widely applied in the differential
diagnosis of the different histological subtypes
of NSCLCs (typical and atypical carcinoid and
NSCLC with and without neuroendocrine differ-
entiation). Tan and Zander [14] reported in their

Table 9. CD56 specificity in various non-small cell histological subtypes

CD56
Final diagnosis Negative Positive Total
SCC N (%) 13 (100) 0 (0) 13 (100)
AC N (%) 27 (100) 0 (0) 27 (100)
NSCLC, N (%) 7 (100) 1(0) 7 (100)
NOS
LCC,NE N (%) 0(0) 3 (100) 3 (100)
Total N (%) 46 (92.0) 4(8.0) 50 (100)
For abbreviations see footnote of Table 3
Table 10. Synaptophysin specificity in various non-small cell histological subtypes
Synaptophysin
Final diagnosis Negative Positive Total
SCC N (%) 13 (100) 0 (0) 13 (100)
AC N (%) 27 (100) 0 (0) 27 (100)
LCC, N (%) 7 (100) 0 (0) 7 (100)
NOS
LG Nw) 0(0) 3(100) 3(100)
NE
Total N (%) 47 (90.0) 3 (100) 50 (100)

For abbreviations see footnote of Table 3
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Figure 3. Large cell lung carcinoma with neuroendocrine differentiation; transthoracic needle biopsy: a) H&E x20; b)

CD56 x40; c) Synaptophysin x40; d) TTF-1 x40.

Figure 4. Large cell lung carcinoma; morphology and immunophenotype, unclassified type- NOS; transthoracic needle
biopsy: a) H&E x20; b) TTF-1 x20.

review that cytokeratin 7 is widely present in ACs,
and also in SCCs and unclassified NSCL In lung
AC, sensitivity and specificity of cytokeratin 7 is
93% (range 90-97) and 63% (range 57-70), respec-
tively [14]. Mukhopadhyay and Katzenstein [15]
reported that cytokeratin 7 was present in 100%
(19/19) of ACs, in 60% (9/15) of SCCs and in 75%
(3/4) of unclassified NSCLCs. In the present study,
cytokeratin 7 was positive in 15.4% (2/13) of SCCs,
in 85.2% (23/27) of ACs, in 57.1% (4/7) of NSCLCs
- unclassified type and in 33.3% (1/3) of NSCLCs
- NE.

Cytokeratin 5/6

In normal tissues cytokeratin 5/6 is expressed in
the keratinizing epithelium and non-keratinizing
epithelium covering mucosal tissues. Cytokera-
tins are found in the stratified squamous epithe-
lium, myoepithelial layer of the prostate, breast

and salivary glands as well as in benign and ma-
lignant epidermal tumors, and carcinomas origi-
nating from stratified squamous epithelium and
myoepithelium. Optimal panel used for differen-
tiation between malignant mesothelioma and ad-
enocarcinoma also contains cytokeratin 5/6. Ac-
cording to a WHO study group [6], cytokeratin
5/6 was positive in 93% (13/15) of the studied lung
SCCs. Co-expression of cytokeratin 5/6 and p63 in
more than 10% of tumor cells was highly specific
(96%) and sensitive (77%) [9,18-20]. A study per-
formed by Mukhopadhyay and Katzenstein [15]
evidenced that cytokeratin 5/6 was expressed only
by 73% (11/15) of the lung SCCs, while it was not
expressed by ACs. It is not expressed by unclassi-
tied NSCLCs. Cytokeratin 5/6 is used as one of two
essential monoclonal antibodies in the differential
diagnosis between SCCs and ACs of the lung. Sen-
sitivity (84%) and specificity (79%) of cytokeratin
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5/6 are lower compared with p63. Sensitivity (92%)
and specificity (74%) of cytokeratin 5/6 and p63
co-expression are the same as individual sensi-
tivity and specificity of p63 [10,14,19]. Based on
World Health Organization recommendations, cy-
tokeratin 5/6 is included in the optimal panel of
the monoclonal antibodies used in the differential
diagnosis of SCC of the lung, however it is also in-
cluded in the optimal panel for diagnosis on the
NSCLC smears [6,9,14].

As for our study, cytokeratin 5/6 was expressed
in 100% of SCCs, in 7.4% of all diagnosed lung ACs
and in 2 (28.6%) of 7 diagnosed NSCLCs - unclas-
sified type.

P63

p63 is recommended as an optimal monoclonal an-
tibody for differentiation between SCC and AC of
the lung due to its high specificity and sensitivity.

In the World Health Organization classification
from 2004, application of p63 is recommended for
the differential diagnosis of SCC of the lung. Ac-
cording to some studies, p63 is expressed in 80%
of the SCCs. Co-expression of p63 and cytokeratin
5/6 is recorded in 73% of SCCs in a study carried
out by Kaufmann et al. [13].

Over the last years, the role of p63 has been re-
peatedly studied. Mukhopadhyay and Katzenstein
[15] reported their diagnostic algorithm that 100 %
of the poorly differentiated SCCs express p63. Tan
and Zander [14] also reported that p63 is essential
in the differential diagnosis of small-cell lung car-
cinoma and small-cell type of SCC of the lung.

Two studies established the presence of statis-
tically significant difference (p<0.001) in p63 ex-
pression between SCCs and ACs of the lung. The
number of SCCs with p63 expression and the num-
ber of ACs without expression was 22 (76%) and 10
(26%), respectively, in the first study, and 49 (54%)
and 2 (7%), respectively, in the second one [11,15].

Owing to its high specificity (92%) and sensitiv-
ity (74%) p63 application is recommended exclu-
sively for small biopsy samples for differentiating
SCC from AC [9,10,15].

In our study, p63 was expressed in all 13 diag-
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nosed SCCs, as well as in 1 (3.7%) of 27 diagnosed
ACs.

p63 is also recommended for use in the cyto-
logical smears of NSCLCs [9,10,16,22]. German
authors reported that the level of expression of p63
is inversely related to the degree of keratinization
of lung SCC [23].

CD56/NCAM and synaptophysin

In addition to the presence of organoid distri-
bution of tumor cells, the diagnostic criteria of
NSCLCs-NE also include the presence of at least
one neuroendocrine marker. CD56/NCAM, synap-
tophysin and chromogranin A are neuroendocrine
markers used in the diagnosis of this histological
type of lung cancer [9,15]. Our study indicated
that two markers, CD56/NCAM and synaptophy-
sin, are sufficient to differentiate this type of lung
carcinoma. TTF-1 was expressed in 2 (66.7%) of 3
NSCLCs-NE.

Failure to obtain kappa index of agreement be-
tween the diagnoses before and after immunohis-
tochemical analysis is a shortcoming of our study.
This was impossible due to the lack of the same
number of probable and definitive diagnoses to
compare. Five probable diagnoses were available:
SCC, AC, probable SCC, probable AC and NSCLC-
unclassified type, while definitive diagnoses in-
cluded SCC, NSCLC- NE and NSCLC- unclassi-
fied type.

Another shortcoming of the present study was
the fact that definitive diagnosis of the histologi-
cal subtype of lung carcinoma was not verified on
larger tissue samples obtained from surgical mate-
rial. Based on our experience, we know that only
one sixth of the patients with diagnosed lung car-
cinoma undergo surgery, meaning that 8 out of 50
studied patients could be subjected to surgery. This
small number of patients would lack statistical sig-
nificance for drawing relevant conclusions.

Failure to investigate Napsin-A is another weak-
ness of the study. This monoclonal antibody was
not used in all 50 studied samples of the NSCLCs
and thus its diagnostic role has not been studied.
Napsin-A is sensitive in 59% and specific in 94% of
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lung ACs while TTF1 is sensitive in 62% and spe-
cific in 92% of lung ACs [9]. According to another
study [15], TTF-1 was expressed by 80% (16/20)
of lung ACs while Napsin-A was expressed by 58%
(11/19) of lung ACs.

According to our experience, MOC-31 is ex-
pressed by both AC and SCC of the lung. There-
fore, due to its low specificity it was not analyzed.
Our investigation did not include high molecular
cytokeratin (34PE12) for the same reason.

Conclusion
Expression of cytokeratin 5/6 and p63 is specific
for diagnosis of SCC of the lung. TTF-1 and cyto-
keratin 7 expression indicates diagnosis of lung AC.
Introduction of Napsin-A and any of surfactants
leads to increase in the number of diagnosed lung
ACs at the expense of undifferentiated NSCLCs. If
the malignant cells express only cytokeratin 7 or
only TTF-1 this could only suggest NSCLC.
Expression of the neuroendocrine markers
CD56/NCAM and synaptophysin is indicative for
neuroendocrine differentiation of NSCLCs.
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