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ABSTRACT
Background: TTF-1 (Thyroid Transcription Factor-1) is a
tissue-specific transcription factor expressed in normal thyroid
and lung. In the lung, TTF-1 is involved in the regulation of
surfactant protein production. In the adult lung, TTF-1 is
expressed in the nonciliated bronchiolar epithelial cells and
type II cells and involved in the transcription of the surfactant
protein genes in alveolar cells. The 2015 WHO classification
recognizes four major histologic subtypes: squamous Cell
Carcinoma (SCC), adenocarcinoma (ADC), large Cell
Carcinoma and small Cell Carcinoma. Due to the recent
advances in targeted therapies, subclassification of lung
cancer has become increasingly important.
Objectives: The purpose of this study was assessment of
thyroid transcription factor (TTF-1) in Lung Carcinoma in
Bangladeshi patients.
Methodology: This cross-sectional observational study was
conducted in the Department of Pathology, Chittagong Medical
College, Chattogram from March 2018 to February 2020. In
this study, fifty-one biopsy samples of lung carcinoma were
collected, processed, stained with hematoxylin, and eosin.
Periodic Acid Schiff stain was used to evaluate the mucin in
adenocarcinoma & adenosquamous carcinoma. All data were
recorded in a pre-designed data sheet. Statistical analyses
were carried out by using SPSS version 23 for Windows. A
descriptive analysis was performed for all data. Observations
were indicated by frequencies and percentages. Statistical
significance was set at a “p” value<0.05.
Results: In this study, the mean (±SD) age of the patients was
59.73 (±9.71) years with the minimum and maximum age of
the patient were 38 years and 75 years respectively. A male
predominance was observed in the series (86.3%). With
regards to histological classification, 72.5% of patients had
identified squamous cell carcinoma, 23.5% of patients had

INTRODUCTION
Thyroid Transcription Factor-1 (TTF-1) is a tissue-specific
transcription factor expressed in normal thyroid and lung1. In the
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identified adenocarcinoma and only 2.0% of patients had
identified as adenosquamous carcinoma and another 2.0% had
small cell carcinoma. SCCs were more prevalent among males
than females. In case of TTF-1 immunostaining, 21.6% of
patients were positive and 78.4% of patients were negative.
Out of 37 squamous cell carcinoma patients, 94.6% of patients
were negative and 5.4% of patients were positive by TTF-1
immunostaining. Moreover, due to the very limited number of
adenosquamous carcinoma & small cell carcinoma, it was not
possible to comment on the utility of TTF-1 in such carcinoma.
Conclusion: TTF-1 was found as a very sensitive and highly
specific marker for the diagnosis of adenocarcinoma. So, TTF1 should be considered when confronted with a poorly
differentiated pulmonary neoplasm of uncertain phenotype on
bronchoscopic biopsy. A large-scale prospective study with
standardized techniques is desirable to validate the findings of
the present study.
Key words: Lung Tumors, Adenocarcinoma, Cell Carcinoma,
Bronchoscopic Biopsy.
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lung, TTF-1 is involved in the regulation of surfactant
protein production2. In the adult lung, TTF-1 is expressed in the
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noncilliated bronchiolar epithelial cells and in type II cells and
involved in the transcription of the surfactant protein genes in
alveolar cells3.
Thyroid transcription factor-1 (TTF-1) is the thyroid specific
nuclear transcription factor of the thyroglobulin and
thyroperoxidase genes4. It has been shown to be commonly
expressed also in carcinomas of thyroid and lung origin. The
immunohistochemical nuclear expression of TTF-1 is considered
to be a useful tool because of its high specificity (95–100%).
TTF-1 is widely used as a pulmonary adenocarcinoma marker in
surgical specimens. TTF-1 immunostaining has a sensitivity
ranging from 58% to 76% in the detection of pulmonary
adenocarcinoma in tissue biopsy specimens5. Whereas TTF-1
staining in primary pulmonary SCC has been reported to be
variable, ranging from 0% to 38%6. Recent studies showed the
prognostic value of TTF-1 expression. In the subgroups of patients
having adenocarcinoma, TTF-1 expression is associated with
better survival7. Traditionally, histochemical stain PAS is used to
visualize mucin for diagnosis of adenocarcinoma in
morphologically unclear cases8. The ability to combine other
histochemical stains with immunohistochemical staining may
prove to have additional advantages. The accurate pathologic
classification of lung cancer is important for the evaluation of
treatment modalities9. Adenocarcinoma and SCC are the two
major subtypes of non-small cell lung carcinoma10. So, it is
important to distinguish between adenocarcinoma and SCC
because effectiveness of target specific treatments11. Monoclonal
antibody inhibitor of vascular endothelial growth factor and
epidermal growth factor receptors-tyrosine kinase inhibitors are
different for adenocarcinoma and SCC. For example,
Bevacizumab, a VEGF drug, an important drug in the treatment of
Adenocarcinoma. But for SCC, this drug may cause life
threatening haemorrhages11. For diagnostic and therapeutic
approach, Immunohistochemistry is a highly effective tool for
diagnosis of lung carcinoma. This study aimed at evaluating the
effectiveness of TTF-1 for accurate distinction of lung carcinoma.
In Chittagong city, this immunostaining will help to remove the
diagnostic dilemma of the physician. So, far known there was no
such previous study in Bangladesh.

OBJECTIVES
General Objectives
Immunohistochemical assessment of thyroid transcription factor
(TTF-1) in Lung Carcinoma in Bangladeshi patients.
Specific Objectives
1) To see the histopathological features of carcinoma of lung.
2) To study the different histological subtypes of lung
carcinoma.
3) To evaluate the expression of TTF-1 in lung carcinoma.
METHODOLOGY
Type of Study: Hospital based cross sectional descriptive study
Place of Study: Department of Pathology, Chittagong Medical
College and Care Investigation, Chittagong
Study Period: March, 2018 to August, 2020
Study Population: All patients with histopathologically diagnosed
as lung carcinomas in the Department of Pathology of Chittagong
Medical College, Chattogram during specified time duration
comprised of the study population.
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Sampling Technique: Consecutive sampling.
Inclusion criteria
1. Patients with histopathologically diagnosed as lung carcinomas.
2. Patients who had given written informed consent.
Exclusion Criteria
1. Patients who had not given consent.
2. Those who had received chemotherapy or radiation therapy
for lung carcinoma.
3. Inadequate tissue in block.
Data Collection
It was a cross sectional descriptive study in which the
bronchoscopic biopsy material had taken after getting the
permission from Institutional Review Board. Then, after taking
properly informed written consent from the patient attending in the
Department of Pathology, Chittagong Medical College during June
2018 to July 2019, this study was started. Patients with surgically
resected lung carcinoma were selected for this study.
The biopsy tissue was fixed in 10% formalin. Tissue processing
was done in the Department of Pathology of Chittagong Medical
College following standard protocol. All sections were examined
under light microscope and reporting was done. After obtaining
the histopathological result eligible patients were invited to
participate in the study. After taking informed consent a brief
history was taken from each patient with particular reference to
the age, occupation, smoking history, family history and
presenting complains. History regarding alcohol, industrial
exposure and past history also recorded.
Data Analysis
After compilation, the data was presented in the form of tables by
meticulous checking and rechecking. Statistical analysis of the
results was done by using computer based statistical software,
SPSS 23.0.0 version (SPSS Inc, Chicago, IL, USA). Results were
shown as table and expressed as frequency & percentage for
qualitative data and mean ± SD for quantitative data and
McNemar test was applied for compared of the two markers (p63
expression & TTF-1 immunostaining) with histopathological
examination. Validity tests (Sensitivity, Specificity, Positive
Predictive Value, Negative Predictive Value & Accuracy) with 95%
confidence interval were calculated for the two markers on the
basis of pathological diagnosis. A ‘p’ value <0.05 was considered
as statistically significant because of all analysis were consider as
95% confidence level.

RESULTS
An analysis of 51 cases of lung carcinoma was done in the
Department of Pathology, Chittagong Medical College to evaluate
the diagnostic role of TTF-1 immunostaining.
Table 1 showed the distribution of the patients according to sociodemographic variables (n=51). Among 51 patients, most of the
patients in this study were in the age group between 51 to 60
years (n=22, 43.1%) followed by age group between 61-70years
(n=15, 29.4%). The mean (±SD) age of the patients was 59.73
(±9.71) years with range of 38 and 75 years. About 86.3% (n=44)
patients were male and 13.7% (n=7) patients were female. Among
the patients 52.9% were from low socioeconomic status and
47.1% patients were from middle socio-economic status.
Out of 51 patients, most (n=42, 82.4%) of the patients had the
history of smoking. Among smoker majority (40.5%) of them
reported to smoke 2 pack per day.
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Table 1: Distribution of the patients according to sociodemographic variables (n=51)
Socio demographic Variables
n
%
Age
≤40
2
3.9
41-50
7
13.7
51-60
22
43.1
61-70
15
29.4
≥ 71
5
9.8
Total
51
100.0
Mean ± SD (Min-Max)
59.73 ± 9.17
(38-75)
Sex
Male
44
86.3
Female
7
13.7
Total
51
100.0
Socioeconomic Condition
Lower
27
52.9
Middle
24
47.1
High
00
00
Total
51
100.0
Table 2: Distribution of the patients according to
smoking history (n=51)
Smoking history
Frequency Percent
Yes
42
82.4
No
9
17.6
Total
51
100.0
Smoking per among the smoker (n=41)
1 pack per day
15
35.7
2 pack per day
17
40.5
3 pack per day
10
23.8
Total
42
100.0
Table 3: PAS stain in adenocarcinoma and adenosquamous
carcinoma (n=13)
PAS stain
Frequency
Percent
Positive (Adenocarcinoma)
12
92.3%
Negative (Adenosquamous
1
7.7%
carcinoma)
Total
13
100.0
Table 4: Distribution of the patients according to
TTF-1 (n=51)
Frequency
Percent
Positive
11
21.6
Negative
40
78.4
Total
51
100.0
Table 5: TTF-1 negative in squamous cell carcinoma (n=51)
Histological types
TTF-1
Positive
Negative
p(Squamous cell
(Other than
value*
carcinoma)
SCC)
Negative
35 (94.6)
5 (35.7)
0.453
Positive
2 (5.4)
9 (64.3)
Total
37 (100.0)
14 (100.0)
*McNemar test was done to measure the level of significance. The
figure within parenthesis indicates in percentage.
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Table 6: Validity test for identifying adenocarcinoma by
positive TTF-1 immunostain
Percentage
95% CI
Sensitivity
66.7
40.3-83.5
Specificity
92.3
84.2-97.5
PPV
72.7
43.9-91.1
NPV
90.0
82.1-95.1
Accuracy
86.3
73.8-94.2
PPV = Positive Predictive Value NPV = Negative Predictive Value
CI = Confidence Interval
Table 7: TTF-1 positive in adenocarcinoma (n=51)
Histological types
TTF-1
Positive
Negative
pAdeno(Other than
value*
carcinoma
Adenocarcinoma)
Positive
8 (66.7)
3 (7.7)
0.999
Negative
4 (33.3)
36 (92.3)
Total
12 (100.0)
39 (100.0)
*McNemar test was done to measure the level of significance. The
figure within parenthesis indicates in percentage.
Table 8: Validity test for identifying adenocarcinoma by
positive TTF-1 immunostain.
Percentage
95% CI
Sensitivity
66.7
40.3-83.5
Specificity
92.3
84.2-97.5
PPV
72.7
43.9-91.1
NPV
90.0
82.1-95.1
Accuracy
86.3
73.8-94.2
PPV = Positive Predictive Value NPV = Negative Predictive Value
CI = Confidence Interval
Previous history of lung disease
Among the 51 patients, (n=5, 9.8%) had a history of tuberculosis,
and (n=3, 5.9%) had a history of COPD. Most of the patients
(n=43, 84.3%) had no history of previous lung diseases.
Morphological types of tumor
Among 51 patients, the majority (37, 72.5%) of patients were
squamous cell carcinoma followed by adenocarcinoma
(12,23.5%). Only 1 (2%) case was adenosquamous carcinoma
and another 1 (2%) case was small cell carcinoma by
histopathological examination. It is shown in the following pie
chart.
Evaluation of mucin by Periodic Acid Schiff Stain (PAS):
Table 3 shows that 12 patients (92.3%) with adenocarcinoma
were positive for PAS stain. Single case of adenosquamous
carcinoma (7.7%) showed a negative PAS stain. As per the
research proposal, the PAS stain was not done in squamous cell
carcinoma.
Table 4 shows the distribution of the patients according to TTF-1
immunostaining. Among the patients, 11 patients (21.6%) were
positive, and 40 patients (78.4%) were negative by TTF-1
immunostaining.
Table 5 shows the distribution of the patients according to the
negativity of TTF-1 immunostaining in squamous cell carcinoma.
Among the 37 patients having squamous cell carcinoma, 94.6% of
patients were negative and 5.4% of patients were positive by TTF-
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1 immunostaining. On the other hand, among the 14 patients,
35.7% of patients were negative and 64.3% of patients were
positive by TTF-1 immunostaining in other than squamous cell
carcinoma. There was no statistically significant (p>0.05)
difference observed between histopathological examination and
TTF-1 immunostaining i.e. these two tests (histopathological
examination and TTF-1 immunostaining) did not differ for the
identification of squamous cell carcinoma.
Validity test to identify adenocarcinoma by TTF-1
immunostaining
Table 6 shows the validity test for identifying adenocarcinoma by
positivity of TTF-1 immunostaining. The sensitivity (95% CI) was
66.7% (40.3-83.5), specificity (95% CI) was 92.3% (84.2-97.5),
positive predictive value (95% CI) was 72.7% (43.9-91.1),
negative predictive value (95% CI) was 90.0% (82.1-95.1) and
accuracy (95% CI) was 86.3% (73.8-94.2). There were higher
values all parameters. i.e. TTF-1 immunostaining could properly
identify the adenocarcinoma. Table 7 shows the distribution of the

patients according to the positivity of TTF-1 immunostaining in
adenocarcinoma. Among the 12 patients having adenocarcinoma,
66.7% of patients were positive and 33.3% of patients were
negative by TTF-1 immunostaining. On the other hand, among the
39 patients not having adenocarcinoma, 7.7% of patients were
positive and 92.3% of patients were negative by TTF-1
immunostaining. There was no statistically significant (p>0.05)
difference observed between histopathological examination and
TTF-1 immunostaining i.e. these two tests (histopathological
examination and TTF-1 immunostaining) did not differ for the
detection of adenocarcinoma. Table 8 shows the validity test for
identifying adenocarcinoma by positivity of TTF-1 immunostaining.
The sensitivity (95% CI) was 66.7% (40.3-83.5), specificity (95%
CI) was 92.3% (84.2-97.5), positive predictive value (95% CI) was
72.7% (43.9-91.1), negative predictive value (95% CI) was 90.0%
(82.1-95.1) and accuracy (95% CI) was 86.3% (73.8-94.2). There
were higher values all parameters. i.e. TTF-1 immunostaining
could properly identify the adenocarcinoma.

9.8
5.9
History of TB

History of COPD
No history of previous lung
disease

84.3
Figure 1: Distribution of the patients according to the past history of lung disease.
SMCC N=1
2%

Adenosquamous
N=1
2%

ADC N=12
24%

SSC N=37
ADC N=12
SSC N=37
72%

SMCC N=1
Adenosquamous N=1

Figure 2: Pie chart of distribution of the patients according to histopathological classification (n=51)
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DISCUSSION
In the current study, 51 patients with lung carcinoma were
included and most of them were between 51 to 70 years of age.
The mean (±SD) age of the patients was 59.73 (±9.71) years with
the minimum and maximum age of the patient were 38 years and
75 years respectively. Among the patients, 86.3% were male, and
13. 7% were female. The male & female ratio was 6.29. Oktay et
al. (2018) in their study of 200 patients reported that 78.5% were
male and 21.5% were female patients12. The higher incidence of
lung carcinoma in the male may be due to personal habits such as
smoking and more exposure to toxic agents.
The high prevalence of lung cancer in the lower socioeconomic
groups may be due to the effect of poor education on health, lack
of access to healthcare. No high socioeconomic groups were
found in this study. Because they usually go to private clinics and
corporate hospitals.
Smoking is one of the important risk factors for lung cancer. The
observed patterns in lung cancer rates reflect the historical
prevalence and variation in the trends of smoking among men and
women. Incidence of the previously predominant squamous cell
variety appears to be declining (although not universally), with a
corresponding increase in adenocarcinoma (ADC) variety in both
genders10. In the present study, most (82.4%) of the patients were
smokers.
Among the patients, 9.8% of patients had a history of
Tuberculosis, and 5.9% of patients had a history of COPD. Others
did not give a history of TB and COPD due to inadequate
treatment facilities for the poor people and lack of knowledge
about the disease process. Among the patients 72.5% of patients
had identified squamous cell carcinoma, 23.5% of patients had
identified adenocarcinoma and only 2.0% of patients had identified
as adenosquamous carcinoma and another 2.0% had small cell
carcinoma.
All patients with adenocarcinoma were positive for PAS stain. One
case of adenosquamous carcinoma showed a negative PAS stain.
PAS stain was negative in a small biopsy. As per the research
proposal, PAS stain was not done in Squamous cell carcinoma
cases.
Tumors expressing positive TTF-1 staining were associated
neither with demographics (i.e. gender and age) nor with disease
characteristics (i.e. PS, TNM stage, or presence of metastasis)13.
In the present study among the squamous cell carcinoma, 94.6%
of patients were negative and 5.4% of patients were positive by
TTF-1 immunostaining. On the other hand, 35.7% of patients were
negative and 64.3% of patients were positive by TTF-1
immunostaining in other than squamous cell carcinoma patients.
There was no statistically significant (p>0.05) difference observed
between
histopathological
classification
and
TTF-1
immunostaining i.e. these two tests (histopathological
classification and TTF-1 immunostaining) did not differ for
identification of squamous cell carcinoma.
The validity test was done for identifying squamous cell carcinoma
by the negativity of TTF-1 immunostaining The sensitivity (95%
CI) was 94.6% (85.9-99.0), specificity (95% CI) was 64.3% (41.375.9), positive predictive value (95% CI) was 87.5% (79.4-91.6),
negative predictive value (95% CI) was 81.8% (52.5-96.6) and
accuracy (95% CI) was 86.3% (73.6-92.6). There were higher
values for all parameters. i.e. TTF-1 immunostaining could
properly identify the squamous cell carcinoma.
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In the present study among the adenocarcinoma patients, 66.7%
of patients were positive and 33.3% of patients were negative by
TTF-1 immunostaining. On the other hand, 7.7% of patients were
positive and 92.3% of patients were negative by TTF-1
immunostaining in other than adenocarcinoma patients. There
was no statistically significant (p>0.05) difference observed
between histopathological examination and TTF-1 immunostaining
i.e. these two tests (histopathological examination and TTF-1
immunostaining) did not differ for identification of
adenocarcinoma.
In the present study the validity test for identifying
adenocarcinoma by positivity of TTF-1 immunostaining showed
the sensitivity (95% CI) was 66.7% (40.3-83.5), specificity (95%
CI) was 92.3% (84.2-97.5), positive predictive value (95% CI) was
72.7% (43.9-91.1), negative predictive value (95% CI) was 90.0%
(82.1-95.1) and accuracy (95% CI) was 86.3% (73.8-94.2). There
were relatively higher values in all parameters. i.e. TTF-1
immunostaining could properly identify the adenocarcinoma.
Jafarian et al. (2017) in their study reported that TTF-1 staining
had 90% sensitivity for ADC and 95% sensitivity for SmCC but did
not have good specificity to differentiate the two types14.
Therefore, they recommended that it was not a good marker for
the differential diagnosis of ADC and SCC.
CONCLUSIONS
TTF-1 was also found as a very sensitive and highly specific
marker for the diagnosis of adenocarcinoma. So, the panel of
TTF-1 may be effective for distinguishing undifferentiated
pulmonary neoplasm in the bronchoscopic biopsy.
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