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ABSTRACT

Objective: Lung cancer is still the leading cause of cancer mortality. 
Antiapoptotic genes and protease inhibitors play an important role in 
the development of lung cancer.

Material and Method: p63, TTF-1 and maspin expression and their 
role in the differential diagnosis, overall survival, progression-free 
survival and other clinicopathological characteristics of the patients 
were investigated in 80 surgically-resected non-small cell lung 
carcinomas. 

Results: The maximal tumor diameter range was 1.5–11 cm (mean: 
4.06±1.8 cm). Forty-five (56.3%) tumors were adenocarcinoma, 23 
(28.8%) squamous cell carcinoma, four (5%) large cell carcinoma, 
six (7.5%) large cell neuroendocrine carcinoma, one (1.2%) 
sarcomatoid carcinoma while one was (1.2%) both adenocarcinoma 
and squamous cell carcinoma. The patients with advanced TNM 
stage and a tumor diameter more than 3 cm had markedly poor 
survival.  Immunohistochemically, p63 staining was present in 87.5% 
of squamous cell carcinomas, 4.3% of adenocarcinomas, 25% of large 
cell carcinomas, and 16.7% of large cell neuroendocrine carcinomas. 
Similarly, maspin was positive in 66.7% of squamous cell carcinomas 
and 17.4% of adenocarcinomas. The TTF–1 staining rate was higher 
in adenocarcinomas (84.8%). There was no immunoreactivity in 
squamous cell carcinomas (p<0.001). We found that p63 and TTF–1 
had no significant effect on survival in either tumor group (p>0.05) 
while maspin has a negative prognostic effect in adenocarcinoma 
(p=0.048).

Conclusion: This study suggests that p63 and TTF–1 are reliable 
markers in non-small cell lung carcinoma and can be used in 
differential diagnosis. Maspin has been identified as a prognostic 
marker in adenocarcinoma. However, more studies are required to 
elucidate the significance of maspin.

Key Words: Non-small-cell lung carcinoma, p63, TTF-1, Maspin, 
Prognosis 

ÖZ

Amaç: Akciğer kanseri, kanser ölümlerinin önde gelen 
nedenlerindendir. Antiapopitotik genler ve proteaz inhibitörleri 
akciğer kanseri gelişiminde önemli role sahiptir. 

Gereç ve Yöntem: Seksen opere küçük hücreli dışı akciğer karsinom 
olgusunda p63, TTF–1 ve maspin ekspresyonunun ayırıcı tanıya olan 
katkıları, sağkalım ve hastalıksız sağkalım üzerine etkileri ve diğer 
klinikopatolojik özellikler değerlendirildi. 

Bulgular: Ameliyat materyallerinde izlenen tümörlerin çapları 
1,5–11 cm arasında (ort. 4,06±1,8) olup, 45 (%56,3) adenokarsinom, 
23 (%28,8) skuamöz hücreli karsinom, dört (%5) büyük hücreli 
karsinom, altı (%7,5) büyük hücreli nöroendokrin karsinom, bir 
(%1,2) sarkomatoid karsinom ve bir (%1,2) adenokarsinom ve 
skuamöz hücreli karsinom birlikteliğinden oluşmakta idi. İleri TNM 
evreli ve üç cm’den daha büyük tümör çapı olan olgular daha kötü 
prognozlu idi. İmmünohistokimyasal incelemede skuamöz hücreli 
karsinomların %87,5’i, adenokarsinomların %4,3’ü, büyük hücreli 
karsinomların %25’i ve büyük hücreli nöroendokrin karsinomların 
%16,7’si p63 ile pozitif boyandı. Benzer olarak maspin de skuamöz 
hücreli karsinomlarda %66,7 ve adenokarsinomlarda %27,4 oranında 
pozitifti. TTF-1 ekspresyonu, adenokarsinomlarda oldukça yüksek 
oranda idi (%84,8). Skuamöz hücreli karsinomlarda immünreaktivite 
izlenmedi (p<0.001). p63 ve TTF-1, her iki tümör grubunda 
sağkalım üzerine etkili değil iken, maspin immünreaktivitesi 
adenokarsinomlarda kötü prognostik faktör idi (p=0,048). 

Sonuç: Çalışmamızda, p63 ve TTF-1’in küçük hücreli dışı akciğer kar-
sinomlarında güvenilir belirleyiciler oldukları ve ayırıcı tanıda kulla-
nılabilecekleri gösterildi. Maspinin adenokarsinomlarda prognostik 
bir belirleyici olduğu saptandı. Ancak maspin ile ilgili tüm çalışmalar 
henüz net değildir ve daha fazla çalışmaya ihtiyaç duyulmaktadır. 
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TTF-1, Maspin, Prognoz 
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INTRODUCTION

Lung cancer is one of the major causes of cancer death (1). 
Lung tumors are histologically heterogeneous tumors with 
more than one histological type observed in 50% of the 
tumors. Lung carcinoma is currently divided into small cell 
lung carcinoma (SCLC) and non-small cell lung carcinoma 
(NSCLC). NSCLC cases make up 80-85% of all lung cancers. 
The most common histological types of lung carcinoma are 
squamous cell carcinoma (SCC), adenocarcinoma (AC) 
and SCLC (2). Targeted therapies in NSCLC vary according 
to the tumor type, increasing the importance of accurate 
classification. 

Several studies have attempted to understand the 
mechanism of action of the protease inhibitor and tumor 
suppressor genes that play a remarkable role in lung tumor 
pathogenesis. p63 is a member of the p53 tumor suppressor 
gene family, and its effect on p53 can be agonistic or 
antagonistic (3). Abnormal expression of p63 has been 
identified in the oral cavity, skin SCCs, premalignant and 
invasive squamous lesions, esophagus SCCs, urothelial 
carcinomas and other tumors (4). p63 has been reported to 
be highly positive in lung SCCs. Its expression rate is lower 
in other carcinomas but it can be useful in the differential 
diagnosis (3). 

Thyroid transcription factor-1 (TTF-1) is the thyroid-
specific nuclear transcription factor of the thyroglobulin 
and thyroperoxidase genes (5). Thyroid tumors generally 
express TTF-1 diffusely while immunoreactivity in lung 
carcinomas is particularly high in SCLCs and ACs in 
contrast (6).

Maspin, one of the serine protease inhibitor proteins, leads 
to reduction in cell permeability, invasion and metastasis 
(7). It is more commonly expressed in SCCs than in other 
lung tumors (8). It has also been found to help determine 
the prognosis of lung ACs (9). 

We evaluated the presence of p63, TTF-1 and maspin in 
non-small cell lung cancer (NSCLC) together with their 
contribution to predicting the prognosis in this study.

MATERIAL and METHODS

Eighty patients with surgically resected non-small cell lung 
carcinoma were selected for this study. The general data 
of the cases related to TNM stage, treatment methods, 
follow-up duration and the latest condition was obtained 
retrospectively. Recurrence and/or metastasis were 
considered as disease progression. 

The macroscopic data of the surgery materials were obtained 
from Ege University Faculty of Medicine’s Pathology 
Department archive. Five-micron sized sections were 
obtained from paraffin blocks fixed with formalin, stained 
with hematoxylin & eosin and re-evaluated. The 2004 Lung 
Tumor Classification of the World Health Organization was 
used as the basis when determining the histological type 
of the tumors. Two separate tumor foci including SCC and 
AC were observed in one case, resulting in 81 tumor foci to 
undergo statistical analysis. 

Immunohistochemistry: A paraffin block containing a 
positive internal control and reflecting the tumor tissue 
characteristics was chosen. Immunohistochemical (IHC) 
staining was performed on 5-mm-thick formalin-fixed 
paraffin-embedded sections, using an avidin-biotin 
immunoperoxidase technique, after deparaffinization in 
xylene and rehydration through graded alcohols. A standard 
HRP multimer-based hydrogen peroxide substrate without 
biotin, containing 3,3’- diaminobenzidine tetrahydrochloride 
(DAB) chromogen (ultraView™ Universal DAB Detection 
Kit, Catalogue number 760-500, Ventana Medical Systems, 
Tucson, AZ) and a fully automatic immunohistochemical 
staining device (Ventana BenchMark XT, Ventana 
Medical Systems, Tucson, AZ) were used for visualization. 
Microwave-mediated antigen retrieval in 10 mM (pH 6.0) 
citrate buffer for 15 minutes and endogenous peroxidase 
application using 0.3% hydrogen peroxide were performed. 
Sections were incubated with p63 (clone 4A4, neomarkers, 
1:200 dilution, catalogue number: MS-1081-P), TTF-1 
(clone 8G7G3/1, Dako, Carpinteria, CA, 1:200 dilution, 
catalogue number: M3575) and maspin (clone EAW24, 
Neomarkers, 1:20 dilution, catalogue number: MS-1767-S). 
Only primary antigens were administered manually and 
the sample was incubated at 37°C for 32 minutes. Finally, 
sections were counterstained with hematoxylin.

Bronchial basal cells were used as the internal positive 
control for p63 while type II pneumocytes and bronchial 
basal cells were utilized for TTF-1 and bronchial basal cells 
and the myoepithelial cells of peribronchial acinar cells 
were used for maspin. The positive control was the cervix 
squamous epithelium for p63, thyroid follicular cells for 
TTF-1, and the myoepithelial and basal cells of the normal 
breast and prostate tissues for maspin. Samples on which 
primary antibody was not administered were considered 
negative control.

Evaluation of Immunohistochemistry: Immunohistochemical 
evaluation was performed by two pathologists who were 
blinded to the clinical data. Nuclear p63 and TTF-1 
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staining, and cytoplasmic and/or nuclear maspin staining 
were regarded as positive. In accordance with the criteria 
reported by Au et al. (10) and Berghmans et al. (11), the 
immunoreactivities were semi-quantitatively assessed 
by the percentage of stained tumor cells. Tumors were 
considered immunopositive if more than 5% of tumor cells 
were stained at least weakly. No interobserver variability 
was accepted.

Statistical Analysis: All statistical analyses were performed 
using the Statistical Package for the Social Sciences, version 
15.0 for Windows (SPSS Inc., Chicago, IL). The significance of 
the relationship between expression and clinicopathological 
parameters was evaluated with univariate analyses using 
Pearson’s chi-square test and Fisher’s exact probability test. 
The univariate (Log-rank, Mantel-Cox) tests, Kaplan-Meier 
survival curves, and the multivariate analysis using Cox’s 
proportional hazards model were used to evaluate the effect 
on postoperative survival rates and recurrences. There were 
only a few study patients with a tumor diagnosis apart from 
SCC and AC. Statistical analyses on the type of tumor and 
other variables were therefore solely applied to the SCC 
and AC groups. A p value of 0.05 or less was considered as 
statistically significant.

RESULTS

The age range of the 80 patients was 35-86 years (mean 
59±9.7 years). The clinical and histopathological features 
are presented in Table I. 

All materials were from wedge resection, segmentectomy 
or lobectomy procedures. Neoadjuvant chemotherapy 
had been administered to 13 patients. Clinical follow-up 
information was present for all patients. The mean follow-up 
duration was 41.4±26.6 months (minimum one, maximum 
91 months). Thirty-three (41.3%) patients died, after one 
to 67 months. Overall survival (OS) was 59.4±4.3 months 
and progression-free survival (PFS) 61.9±4.3 months (0-91 
months). The patients who had 0 month survival had been 
diagnosed with brain metastasis and formed the Stage-IV 
group. Recurrence was seen in 12 (15%) and metastasis 
in 16 (20%) patients. We had 52 (65%) patients who were 
healthy at the end of the follow-up period.

The average OS values were 59.00±14.6 months, 59.43±6.2 
months, 55.59±5.9 months and 31.44±7.7 months while 
the PFS values were 58.85±14.6 months, 64.25±6.1 months, 
55.64±5.2 months and 31.07±7.3 months for the 35-49 
years, 50-59 years, 60-69 years and 70 and over years age 
groups respectively. Increased age was related to decreased 
survival but this relationship was not statistically significant 
(p>0.05 for each).

Table I: Clinical and histopathological features of the patients

Clinical and histopathological 
features

Number 
of  cases

(n)

Percentage
(%)

Age
35–49 8 10.0
50–59 31 38.8
60–69 32 40.0
≥70 9 11.3
Gender 
Male 71 88.8
Female 9 11.2
Diameter of tumours
≤ 3 cm (T1) 29 35.8
> 3 cm 52 64.2
Latest health status
Alive 47 58.7
Ex 33 41.3
Distant metastases
Present 16 20.0
Absent 64 80.0
Recurrence
Present 12 15.0
Absent 68 85.0
Histopathological type
Squamous cell carcinoma 23 28.8
Adenocarcinoma 45 56.3
Large cell carcinoma 4 2.5
Large cell neuroendocrine carcinoma 6 7.5
Sarcomatoid Carcinoma 1 1.2
AC + SCC 1 1.2
Stage
Stage I 38 47.5
Stage II 12 15.0
Stage III 16 20.0
Stage IV 14 17.5
Lymph node metastasis 
Present 22 27.5
Absent 58 72.5

AC: Adenocarcinoma, SCC: Squamous cell carcinoma

Histopathological Findings: The mean tumor diameter was 
4.06±1.8 cm (1.5-11 cm) and more than one tumor focus 
was found in eight (10%) cases. Two different tumor types 
(AC and SCC) were observed in one case. 
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The percentages of the tumor subtypes are shown in Figure 
1A-E. Twenty (43.5%) patients with AC and 9 (37.5%) 
patients with SCC died as a result of their disease. Mean 
OS was 57.9 months in AC and 58.5 months in SCC, while 
mean PFS was 62.3 and 57.4 months respectively. There was 
no statistically significant difference (p=0.65 and p=0.89, 
respectively).

The overall survival was decreased together with higher 
recurrence and metastasis rates in patients with higher 
TNM stage. Tumor stage, tumor diameter, the presence of 
lymph node metastasis and the relationship with OS and 

PFS are shown in Table II and Figure 2. Mean OS was 71.3 
months in tumors ≤3 cm and 50.0 months in tumors >3 cm 
(p=0.005). Nevertheless, there was no significant difference 
regarding PFS periods (p=0.73).

The mean OS was higher in cases with no lymph node 
metastasis (61.9 months) compared to those with metastasis 
(48.1 months) but there was no statistically significant 
difference (p=0.29). PFS was 54.7 months in the group with 
metastasis and 62.6 months in the group with no metastasis 
(p=0.76). 

Figure 1: Tumor types and percentages. A) Squamous cell carcinoma (H&E; x100). B) Adenocarcinoma (H&E; x100). C) Large cell 
neuroendocrine carcinoma (H&E; x100). D) Sarcomatoid carcinoma (H&E; x200). E) Schematic representation of the tumor type 
distribution.
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Table II: The relationship amid overall survival- progression free survival and stage, diameter of tumour and lymph node metastasis

Parameters
Recurrence-Metastasis Latest health status

n No (%) Yes (%) p Ex (%) Alive (%) p
Stage 0.005 <0.001
Stage I 38 31 (81.6) 7 (18.4) 6 (15.8) 32 (84.2)
Stage II 12 7 (58.3) 5 (41.7) 7 (58.3) 5 (41.7)
Stage III 16 10 (62.5) 6 (37.5) 8 (50) 8 (50)
Stage IV 14 4 (28.6) 10 (71.6) 12 (85.7) 2 (14.3)
Diameter of tumour 0.63 0.006
≤3 cm 29 18 (62.1) 11 (32.9) 6 (20.7) 23 (79.3)
>3 cm 52 35 (67.3) 17 (32.7) 27 (51.9) 25 (48.1)
Lymph node metastasis 0.33 0.87
Present 58 38 (65.5) 20 (34.5) 22 (37.9) 36 (62.1)
Absent 22 14 (63.6) 8 (36.4) 11 (50) 11 (50)

Figure 2: The relationship between overall survival-progression 
free survival and the tumor stage and the diameter.
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Multivariate analysis for OS and PFS revealed that only 
tumor stage was an independent prognostic indicator (OS: 
risk ratio, 5.69; 95.0% confidence interval [CI], 2.120-15.28; 
p=0.001; and PFS: risk ratio, 3.16; 95.0% CI, 1.38-9.52; 
p=0.009). The other parameters had no significant effect on 
OS or PFS.

The immunoreactivity of p63, TTF-1, and maspin in tumor 
subtypes is shown in Table III and Figure 3A-I. p63 was 
positive at a high rate in SCCs and this was statistically 
significant (p<0.001). The sensitivity of p63 for SCC was 
87.5%, and the specificity was 95.7%.

TTF-1 was negative in all SCCs and it was a useful biomarker 
for AC with 84.8% sensitivity and 100% specificity. TTF-1 
being negative in SCCs and positive in ACs was markedly 
statistically significant (p<0.001). 

Evaluating the immunoreactivity of maspin showed that the 
positive staining rate was statistically significantly higher in 
SCCs when compared to ACs as with p63 (p<0.001). The 
sensitivity of maspin for SCC was 66.7%, and the specificity 
was 82.6%. Maspin was both nuclear and cytoplasmic 
positive in 69.2% (18/26) of SCC cases. Two AC cases 
were both nuclear and cytoplasmic positive, two were only 
nuclear positive and four were only cytoplasmic positive. 
Staining was of both cytoplasmic and nuclear in two cases 
with LCC.

The combination of p63 and TTF-1  seems to be useful 
for differentiating SCC from AC with 85.7% sensitivity 
and 97.1% specificity. There was a statistically significant 
relationship between p63 and  TTF-1  expression and the 
tumor type (p<0.001) in both SCC and AC. 

Both p63 and maspin staining rates were high in SCC. 

We found that p63, TTF-1 and maspin had no effects on 
OS or PFS (p>0.1 for each) when tumor type was not taken 
into account. We studied each marker for its impact on OS 
and PFS (Table IV) in the SCC and AC groups. TTF-1 and 
p63 had no significant effect (p>0.05) on OS and PFS in the 
two tumor types. 

Maspin showed a significant difference between two 
histological types. Whilst maspin positivity had no effect 
in the SCC group, the OS (p=0.048) and survival duration 
(p=0.05) of maspin positive cases were significantly 
lower than maspin negative cases in the AC group with 
OS durations of 62.8±6.1 months and 27.12±7.1 months 
respectively (Figure 4A-B). Nonetheless, maspin staining 
had no impact on PFS in either tumor group (p>0.05).

Our multivariate analysis on overall survival revealed that 
only tumor diameter was an independent indicator of poor 
prognosis (risk ratio, 4.14; 95.0% CI, 1.45-11.84; p=0.008). 
All other parameters (tumor type, p63, TTF-1 and maspin) 
had no effect on overall survival. There was no independent 
prognostic factor affecting progression-free survival 
(p>0.05). 

DISCUSSION

Lung cancer is the most common cancer type throughout 
the world. According to the data from the WHO, the male/
female ratio is 2.7 (2). Lung cancer takes second place among 
general causes of death and the five-year survival rate is 10-
13%. Overall survival is decreased in higher tumor stages 
(12, 13). A study from 2001 with 1600 consecutive lung 
cancer cases reported the five-year survival rate as 57-67% for 
Stage-II and 23% for Stage-III. Age, tumor stage, diameter, 
differentiation of tumor, and lymph node metastasis were 
prognostic factors for these patients (14). Another study 

Table III : Immunoreactivity of tumour subtypes with p63, TTF-1 and maspin

p63 TTF-1 Maspin Total
Positive 

n/%
Negative

n/%
Positive

n/%
Negative

n/%
Positive

n/%
Negative

n/% n

SCC 21 (87.5%) 3 (12.5%) - 24 (100%) 16 (66.7%) 8 (33.3%) 24
AC 2 (4.3%) 44 (95.7%) 39 (84.8%) 7 (15.2%) 8 (17.4%) 38 (82.6%) 46
LCC 1 (25%) 3 (75%) 1 (25%) 3 (75%) 2 (50%) 2 (50%) 4
LCNEC 1 (16.7%) 5 (83.3%) 4 (66.7%) 2 (33.3%) - 6 (100%) 6
Sarcom. C - 1 (100%) 1 (100%) - - 1 (100%) 1
Total 25 (30.9%) 56 (69.1%) 45 (55.6%) 36 (44.4%) 26 (32.1%) 55 (67.9%) 81

p<0.001 p<0.001 p<0.001
SCC: Squamous cell carcinoma, AC: Adenocarcinoma, LCC: Large cell carcinoma, LCNEC: Large cell neuroendocrine carcinoma, 
Sarcom. C: Sarcomatoid carcinoma
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Figure 3: The immunoreactivity in tumor types. A) p63 immunoreactivity in squamous cell carcinoma (SCC) (p63x100). B) Negative 
staining for TTF-1 in SCC (TTF-1; x100). C) Nuclear and cytoplasmic immunoreactivity for Maspin in SCC (Maspin; x200). D) Only 
cytoplasmic staining for Maspin in SCC (Maspin; x200). E) Negative staining for p63 in adenocarcinoma (AC) (p63; x100). F) TTF-1 
immunoreactivity in AC (TTF-1; x100) G) Nuclear and cytoplasmic immunoreactivity for Maspin in AC (Maspin; x200). H) Only 
cytoplasmic staining for Maspin in AC (Maspin; x200) I) The graphic shows the rate of positive immunostaining in tumor types 

on NSCLC found age, male gender, tumor differentiation 
and low socioeconomic status to be associated with a poor 
prognosis (15). We found the stage and diameter of the 
tumor to be statistically significant parameters for OS and 
PFS in our study, similar to the literature. 

p63 is a 25-exon gene localized in chromosome  3q27-29 
(3) and modulates genes concerning the cell cycle and 
apoptosis (16). It is also called p40, p51, KET, and p73L 
(16, 17).  p63 has been reported to exist at a high rate in 
the basal cells of some human epithelial tissues with its 
N-Terminal transactivation part incomplete. These features 
make it likely to possess dominant negative effects with p53 
(17). The “two genes in one gene” term has been used for 
p63 as it has both agonistic and antagonistic effects (3). 

p63 is highly expressed in the skin, cervix, vagina, 
tongue, esophagus, breast, basal cell nuclei of the ureter 
and lymphoid tissues (17,18). Basal, suprabasal cells 
and terminally differentiated cells in the bronchi stain 
positively with p63 (19). Abnormal expression of p63 has 
been defined in the oral cavity, skin SCCs, premalignant 
and invasive squamous lesions of the cervix, esophagus 
SCCs, urothelial carcinoma and also other tumors (4, 19-
21).  There are a number of studies indicating that lung 
SCC and bronchial epithelial dysplasia show positive p63 
expression (3, 4, 19, 22-29). p63 is reported to be markedly 
positive in lung SCCs while quite low in other carcinomas 
and therefore a potential determinant in the differential 
diagnosis. Pelosi et al. (21) identified the positivity rate in 
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Table IV : The impacts of markers p63, TTF-1 and Maspin on survival of patient with squamous cell carcinoma and adenocarcinoma.

SCC AC
Latest health status Latest health status

Alive-n(%) Ex-n(%) Summary p Alive-n(%) Ex-n(%) Summary p
p63 0.26 0.85

Positive 14 (66.7%) 7 (33.3%) 21 1 (50%) 1 (50%) 2
Negative 1 (33.3%) 2 (66.7%) 3 25 (56.8%) 19 (43.2%) 44

TTF-1 0.97
Positive - - - 22 (56.4%) 17 (43.6%) 39
Negative 15 (62.5%) 9 (37.5%) 24 4 (57.1%) 3 (42.9%) 7

Maspin 1.0 0.048
Positive 10 (56.4%) 6 (43.6%) 16 2 (25%) 6 (43.6%) 8
Negative 5 (62.5%) 3 (37.5%) 8 24 (63.2%) 14 (42.9%) 38

Summary 15 (62.5%) 9 (37.5%) 24 26 (56.5%) 20 (43.5%) 46
SCC: Squamous cell carcinoma, AC: Adenocarcinoma

Figure 4: A) The immunoreactivity rate for maspin in squamous cell carcinoma and adenocarcinoma. B) The relationship of maspin and 
overall survival in cases with adenocarcinoma.
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SCCs as 92.4%. Furthermore, they found that the positivity 
rate to be increased in less differentiated neuroendocrine 
carcinomas. However, they did not find p63 to be associated 
with survival in NSCLC cases.  No p63 staining was found 
in ACs in some studies while others reported positivity 
rates of 10% to 65% (3, 4, 10, 19, 21,24-27,30-32). However, 
studies reporting negative results with p63 in ACs had quite 
low numbers of patients compared to those with positive 
results where the number was 70 to 90.  The p63 expression 
increases in neuroendocrine carcinomas (carcinoid tumor, 
LCNEC, SCLC) as the differentiation decreases (10, 19, 
21). However, one study reported higher p63 expression 
in LCNEC than in SCLC (33). In addition, p63 expression 
could not be shown in SCLCs in some studies (27, 34, 35). 
The positive p63 staining in LCNECs and in other some 
neuroendocrine carcinoma cases indicates that the origin 
of these tumors could be related to p63-conditioned stem 
cells (21). The occurrence of combined variants and of 
neuroendocrine features in NSCLC also supports a common 
origin of these tumors with NSCLC.  The percentage of p63 
positive cases in our study was 87.5% for SCC and 4.3% 
for AC. The number of cases in our study puts it between 
the group of studies with 70-90 AC cases where the p63 
positivity rate was 15-65% and the group with low numbers 
of cases where p63 results were negative. We believe more 
studies with larger numbers of cases are required to clarify 
p63 staining in ACs.

We discovered a statistically significant difference between 
p63 staining rates of SCCs and ACs on cross comparison. 
This finding indicates that p63 can be useful in the 
differential diagnosis of small bronchoscopic biopsies. 

The impact of p63 on the prognosis has also been 
investigated and increased expression has been reported to 
be associated with increased survival in SCCs (3, 10). In 
contrast, some studies report no effect on survival (19, 21, 
23). We did not find a significant difference between OS 
and PFS. 

TTF-1 is a tissue-specific nuclear transcription protein 
localized in chromosome 14q13 (11, 35, 36). TTF-1 plays 
a key role in the early differentiation and morphogenesis 
of the thyroid, lung, brain and pituitary gland (5, 37). It is 
expressed in all epithelial cells of the lung in the course of 
embryogenesis (11). TTF-1 inactivation has been reported 
to cause tracheoesophageal fistula, pulmonary branching 
disorders and rarely pulmonary hypoplasia (37).  TTF-1 
expression is very high in lung and thyroid cancers. TTF-
1 is generally expressed diffusely in thyroid tumors but 
TTF-1 immunoreactivity varies according to tumor type 

in lung tumors (6). The TTF-1 immunoreactivity rate in 
primary lung ACs has been reported to be 60% to 100% 
(6, 38-41). Studies reporting a lower staining percentage 
have emphasized the reason as TTF-1 immunoreactivity 
being lower in mucinous ACs compared to nonmucinous 
cases (38-42). TTF-1 is widely utilized in the identification 
of ACs of lung origin as TTF-1 has been determined to be 
negative in extra-pulmonary ACs other than some rare 
ovarian carcinomas  (6, 43). TTF-1 is also used as a marker 
in the differential diagnosis of lung adenocarcinomas and 
pleural mesothelioma (6, 36). While TTF-1 expression is 
less frequently seen (0-30%) in LCCs of the lung (39, 40, 
44), this rate is even lower (0-21%) in SCCs of the lung (6, 
36, 38-40, 44).

In parallel with previous studies, we found TTF-1 to be 
positive in AC cases on a large scale but negative in all 
SCC cases. Three of our seven TTF-1 negative AC cases 
were mucinous and two were poorly differentiated. TTF-
1 immunoreactivity generally does not affect survival 
according to other reports (11, 41). TTF-1 positivity has been 
found to statistically significantly increase survival in the 
NSCLC group (36). However, TTF-1 positive occurrences 
were reported to have better prognosis in another study 
but the difference was not statistically significant in terms 
of survival (38). TTF-1 immunoreactivity did not affect the 
OS or PFS in our study. 

Maspin is localized at chromosome 18q21–3 that contains 
10 serpins. It is active in cell transition, invasion and 
metastasis (7). Maspin is largely an intracellular protein 
that is soluble in the cytoplasm and is also found in 
association with secretory vesicles (45). Maspin can be 
present at various locations in the cell. It is especially 
localized in the cell cytoplasm in breast epithelium cells 
but can also be observed in the nuclei of myoepithelial 
cells, secretory vesicles and also on the surface of cells 
(46). Maspin is also present in normal breast and prostate 
epithelium cells and was initially found to be decreased 
in invasive and metastatic breast and prostate cancers (9, 
47, 48). In vitro studies led to maspin’s characterization as 
a class II tumor suppressor based on its ability to inhibit 
cell invasion, promote apoptosis, and inhibit angiogenesis 
and pericellular proteolysis in contrast to other serpins 
(46, 47). Some experimental studies have revealed that 
maspin prevents the development of malignant tumors 
and/or their progression by a p53-dependent pathway and 
the inhibition of plasminogen activation and angiogenesis 
(48). Nakawaga et al. (48) reported a correlation between 
the levels of maspin and p53. 
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There are quite a few studies on maspin in primary 
lung cancers. Maspin is identified in the basal cells of 
the bronchial epithelium and the myoepithelial cells of 
bronchial glandular acini in normal lung tissues. In contrast, 
it is negative in peripheral lung cells (48, 49). Maspin 
is conspicuously expressed at a higher rate in lung SCCs 
compared to ACs (7, 8, 44, 48, 50-52). We also established 
maspin to be statistically significantly more commonly 
positive in SCCs. Hiroshima et al. (33) found 13/17 LCNEC 
cases to stain with maspin and maspin expression to have 
unfavorable prognostic significance. Our six LCNEC cases 
were negative with maspin. 

Maspin can be expressed at various locations within a 
normal cell. Only nuclear, only cytoplasmic, and nuclear 
and/or cytoplasmic maspin expressions have been 
compared with the types of tumor in various NSCLC 
studies (9, 45, 53). Maspin staining is usually nuclear and 
cytoplasmic in lung SCCs, but nuclear in ACs (50, 53, 54). 
We therefore regarded nuclear and/or cytoplasmic maspin 
immunoreactivity as positive staining. We found both 
cytoplasmic and nuclear positivity at a higher rate in SCC 
cases. However, maspin positivity was only nuclear in two 
tumors, only cytoplasmic in four tumors, and both nuclear 
and cytoplasmic in two tumors in our AC group.

Several studies have emphasized the clinicopathological 
importance of nuclear and cytoplasmic distribution of 
maspin in various tumors. Nuclear positivity is thought to 
be a good prognostic indicator in lung ACs but cytoplasmic 
staining has been associated with shorter survival in 
some studies (49,53,55,56). Sood at al. (45) reported that 
cytoplasmic localization is related to a poor prognosis in 
ovarian carcinomas while nuclear localization is associated 
with more benign pathology. They emphasized that the 
nuclear localization of maspin possibly represents the active 
form and is likely to have an important tumor suppressive 
role.

A study where nuclear and cytoplasmic staining was 
accepted as positive found that five-year survival of lung 
NSCLCs was markedly increased with higher maspin 
expression (8). Nakashima et al. (9) reported that five-year 
survival was better in the maspin-positive lung AC group. 
However, another study reports that maspin does not affect 
survival in lung NSCLCs (50). Nakagawa et al. (48) and Wu 
et al. (52) demonstrated that nuclear and/or cytoplasmic 
maspin staining was a good prognostic factor in SCCs. 
Takanami et al. (57) similarly reported that strong maspin 
expression increased the survival duration in SCCs. 

Maspin positivity did not affect the overall survival in our 
SCC group but had an additive effect on the survival of AC 
cases. Based on our results, we believe that nuclear maspin 
represents the active form of the molecule as stated by Sood 
et al. (45). 

Previous studies have reported that p63 and p53 control 
maspin expression by transactivating the promoter (54, 58). 
The differential expression of maspin in carcinoma-derived 
lung cancer cells and cancer tissues has been shown to be 
dependent on the presence of p63. It has been suggested 
that TAp63 might be a novel stimulator of the maspin 
promoter in lung cancer.  Both p63 and maspin were highly 
positive in SCCs. p63 was negative in ACs, whereas maspin 
was positive at a lower rate in ACs compared to SCCs. 
Furthermore, maspin expression has been discovered to be 
associated with lymph node involvement and tumor stage, 
except in squamous carcinoma (54). We similarly found 
higher positive rates for p63 and maspin in the SCC group. 
All these findings suggest maspin may play an important 
role in studying and developing personalized targeted 
therapies for lung cancer. 

We established on multivariate analysis that tumor diameter 
is the only factor affecting overall survival. Nevertheless, 
our multivariate analysis results may be limited due to the 
relatively low number of cases in our study.

In conclusion, p63 and TTF-1 are two reliable IHC markers 
for the differential diagnosis of lung carcinoma. On the other 
hand, maspin could be used as an immunohistochemical 
marker to help anticipate survival. More detailed studies are 
required for clarification of the subject.
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