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Abstract

Most lung carcinomas are subtyped by their morphologies; however, immunohisto-
chemistry is usually performed when it is difficult to determine. The most reliable
antibodies for distinguishing lung adenocarcinoma from squamous cell carcinoma are
thyroid transcription factor-1 (TTF-1) and p40 (ANp63). In general, these markers
are mutually exclusive in their expression of lung primary carcinoma; however, a few
cases of non-small cell lung carcinoma (NSCLC) with coexpression of both markers
have been reported. Examining a tissue microarray of 229 squamous cell carcinomas
and 346 adenocarcinomas, we found one case of NSCLC with coexpression of TTF-1
and p40. Herein, we present a 71-year-old man, who had a mass lesion in the left lung
apex. A transbronchial lung biopsy was performed, revealing NSCLC. He underwent
left upper segmentectomy and lymph node dissection. Macroscopically, the mass
showed a white-to-tan solid tumor on the cut surface. Microscopically, the tumor was
composed of polygonal tumor cells which had round and vesicular nuclei with promi-
nent nucleoli. They had an abundant amount of cytoplasm, which was slightly eosino-
philic or amphophilic. Multinucleated cells with atypical nuclear features were
observed to be scattered in some areas. Multifocal necrosis and hemorrhage were also
noted. Distinct squamous features and obvious glandular features were absent. Immu-
nohistochemically, the most tumor cells were coexpressed positive for both TTF-1 and
p40. In our study, NSCLC with TTF-1 and p40 coexpression is rare; therefore, it is
necessary to obtain further data and examine similar cases to establish more precise
definitions and clinicopathological features.
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both markers have also been reported.*” We performed
immunohistochemistry on existing tissue microarrays

Most lung carcinomas are classified according to their mor-
phology; however, some are nonetheless still difficult to
characterize." Such cases require immunohistochemical
analysis using reliable antibody markers. The most reliable
antigens for distinguishing lung adenocarcinoma (ADC)
from squamous cell carcinoma (SQCC) are thyroid tran-
scription factor-1 (TTF-1) and p40 (ANp63).2’3 In general,
TTF-1 and p40 are mutually exclusive in their expression in
primary lung carcinoma; however, several cases of non-
small cell lung carcinoma (NSCLC) with coexpression of

(TMAs) of 229 SQCCs and 346 ADCs to study the fre-
quency of such cases, which resulted in the identification of
one case.

CASE REPORT

A 71-year-old man presented with bloody sputum and
left chest pain. He was a past smoker who had con-
sumed 20 cigarettes per day for 59 years. Chest
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radiography revealed a mass at the apex of the left
lung. A transbronchial lung biopsy revealed NSCLC.
The patient underwent left upper segmentectomy and
lymph node dissection.

Macroscopically, the mass was 6.0 cm in its greatest
dimension and had a white-to-tan color on the cut surface.
Microscopically, the solid tumor was composed of polygonal
cells (Figure 1a, b). The tumor cells had round vesicular
nuclei with prominent nucleoli as well as a slightly eosino-
philic or amphophilic abundant cytoplasm. Scattered multi-
nucleated cells, multifocal necrosis, and hemorrhage were
also observed. No distinct squamous or glandular features
were observed. No lymph node metastasis was detected
(Table 1).

Immunohistochemically, approximately 80% of the
tumor cells were stained with anti-p40 (BC28; Roche
Diagnostics) (Figure 1c). In contrast, anti-TTF-1

FIGURE 1 Representative images of
NSCLC with TTF-1 and p40 coexpression.
Hematoxylin and eosin (HE) images with low
(a) and high (b) magnification, and
immunohistochemical staining for p40 (c),
TTE-1 (clone 8G7G3/1) (d), TTF-1 (clone
SPT24) (e), and PD-L1 (22C3) (f). Most of
the p40-positive tumor cells were positive for
TTF-1 (clone SPT24). In contrast, there was
weak TTF-1 (clone 8G7G3/1) staining of the
tumor cells. The tumor proportion score for
PD-L1 was 60%. The white and black scale
bars indicate 1 mm and 100 pm, respectively.
NSCLC, non-small cell lung carcinoma;
TTF-1, thyroid transcription factor-1.

(8G7G3/1; Dako) and anti-TTF-1 (SPT24; Novocastra)
stained positively in 10% and 40% of cases, respec-
tively (Figure 1d, e). Most TTF-1-positive samples
(both clones) were also positive for p40, indicating
coexpression of p40 and TTF-1. The TTF-1 staining
intensity of SPT24 was stronger than that of 8G7G3/1.
The tumor proportion score for PD-L1 (22C3
pharmDx KIT) was 60% (Figure 1f). Genomic analyses
were performed using the Oncomine Dx Target Test
(Thermo Fisher Scientific); however, no mutations
were identified because of poorly preserved tumor
DNA. No ALK or ROSI rearrangements were
identified.

Lastly, we diagnosed the tumor as NSCLC with TTF-1
and p40 coexpression because there was no distinct glan-
dular or squamous differentiation, and the immunohisto-
chemistry yielded equivocal findings. Approximately four
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months after the segmentectomy, recurrence in the lumbar
vertebrae was observed. Despite postoperative chemora-
diotherapy, the patient died of cancer nine months after
the surgery.

DISCUSSION

The current WHO classification suggests that TTF-1 positiv-
ity indicates ADC, while diffuse p40 positivity indicates
SQCC. However, NSCLC with TTF-1 and p40 coexpression
has not been described to date as a subtype of lung cancer.
In previous reports, NSCLCs with TTF-1 and p40 coexpres-
sion occurred more frequently in men and smokers.*”
Microscopically, the tumor cells tended to form solid nests
with focal squamous or glandular differentiation, regardless
of the specimen type. In most cases, TTF-1 (clone 8G7G3/1)
and p40 (clone BC28) could be detected immunohisto-
chemically, and TP53 mutations were often identified genet-
ically. These cases met the criteria of SQCC only from an
immunohistochemical perspective because more than 50%
of p40 positivity was considered SQCC.'® However, the
TTF-1 expression levels were contradictory. For anti-TTF-1
staining, the 8G7G3/1, SPT24, and SP141 clones are gener-
ally used. ADCs exhibited 89%, 93%, and 93% positivity,
respectively.” In contrast, SQCCs exhibited 0%, 6%, and 8%
positivity, respectively. In our study, we used these clones,
which resulted in different positivity rates.

Furthermore, there was a varying degree of labeling in
previous reports regardless of the specimen type. Our case
demonstrated >50% TTF-1 and p40 positivity in TMAs;
however, it did not meet the criteria for resected specimens.
Therefore, it is necessary to consider whether a diagnosis
can be made based only on biopsy specimens.

The precursors of double-positive tumor cells are
unknown. In normal lung tissues, TTF-1 is scattered in type
2 pneumocytes, the bronchial epithelium, and some basal
cells."’ In contrast, p40 expression is detected in tracheo-
bronchial and bronchiolar basal cells. These findings indi-
cate that some bronchial basal cells are precursors of
double-positive tumor cells. NSCLCs with TTF-1 and p40
coexpression exhibited poorly differentiated characteristics,
aggressive clinical behavior, and poor prognosis.

In conclusion, NSCLC with TTF-1 and p40 coexpression
is rare, as there was only a single one case in the TMAs con-
taining 575 NSCLCs. The diagnostic thresholds for TTF-1
and p40 positivity are poorly defined. Therefore, it is neces-
sary to obtain further data and examine similar cases to
establish more precise definitions and clinicopathological
features.
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