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Introduction
Lung carcinoma is one of the leading 
causes of cancer mortality worldwide 
with a rising incidence.[1] Adenocarcinoma 
being the most common histological 
subtype comprises 70% of all nonsmall 
cell lung cancers (NSCLCs).[2,3] With the 
advent of newer diagnostic modalities, 
the terminology of lung carcinomas had 
been revised with special emphasis on 
the terminology used for reporting on 
small biopsies and aspirate smears. The 
International Association for the Study 
of Lung Cancer, American Thoracic 
Society, and European Respiratory 
Society (IASLC/ATS/ERS) classification 
system 2011 is the first society to 
have standardized this terminology.[4,5] 
However, when these aspirates/biopsies 
are from central lung tumors along with 
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Abstract
Background: Mediastinum harbors a mixed bag of neoplastic lesions with varied therapeutic and 
prognostic implications. Distinguishing pulmonary squamous cell carcinoma from thymic carcinoma 
is a challenging task owing to rather nonspecific clinicoradiological features and a considerable 
overlap in histomorphological features. Thus, we evaluated the diagnostic utility of cluster of 
differentiation 5 (CD5) and CD117 immunohistochemical markers in distinguishing these tumors. 
Materials and Methods: The archives of department of histopathology were retrospectively 
reviewed from June 2012 to May 2016. Formalin‑fixed paraffin‑embedded blocks of 1800 cases 
diagnosed as nonsmall cell lung carcinoma were retrieved, and immunohistochemical expression of 
CD5 and CD117 was evaluated in these cases. Results: Adenocarcinoma (980; 54.44%) was the 
most common histological subtype of lung carcinoma observed in our study. CD117 was positive 
in 171 out of 1800 cases (9.5%) of which 120 cases (70.17%) were adenocarcinoma, followed 
by 40 cases (23.4%) of squamous cell carcinoma. Immunoreactivity for CD5 was observed in 
209 cases (11.61%), 200 (95.7%) cases of which were diagnosed as adenocarcinoma. None of the 
cases diagnosed as squamous cell carcinoma on histomorphology showed CD5 immunoexpression. 
Conclusion: While thymic squamous cell carcinomas are well known for CD5 and CD117 
coexpression, none of the cases of squamous cell carcinoma arising in lung express CD5. These 
markers are a diagnostic tool to distinguish a primary lung squamous cell carcinoma from thymic 
carcinoma, particularly in the setting of a central pulmonary lesion with mediastinal involvement.

Keywords: Cluster of differentiation 117, cluster of differentiation 5, nonsmall cell lung cancer, 
thymic carcinoma

Utility of Cluster of Differentiation 5 and Cluster of Differentiation 
117 Immunoprofile in Distinguishing Thymic Carcinoma from Pulmonary 
Squamous Cell Carcinoma: A Study on 1800 Nonsmall Cell Lung 
Cancer Cases

Original Article

Vidya Jha, 
Preeti Sharma, 
Ashish Kumar 
Mandal
Department of Pathology, 
Vardhman Mahavir Medical 
College and Safdarjung 
Hospital, New Delhi, India

mediastinal involvement, it becomes 
difficult to differentiate these from 
thymic carcinomas.[6,7] Among the 
thymic carcinomas, frequency of thymic 
squamous cell carcinoma is higher in Asia 
reaching up to 90% than in West (30%) 
and is known to frequently invade the 
adjacent lung tissue.[8] The most common 
histologic variant of thymic carcinoma is 
squamous cell carcinoma which cannot be 
differentiated from primary squamous cell 
carcinoma of the lung on morphological 
examination alone. At the same time, 
this differentiation is essential owing to 
different treatment modalities employed 
for each of these tumors along with their 
individual prognostic indicators.[9,10] As 
compared to squamous cell carcinoma of 
the lung, thymic squamous cell carcinomas 
are known to have better prognosis.[11]
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On literature search, the utility of different 
immunohistochemical markers to distinguish squamous 
cell carcinoma of the lung and thymic carcinoma has been 
studied by few authors of which cluster of differentiation 
5 (CD5) and CD117 (c‑kit) have emerged as promising 
diagnostic tools.[9] However, further studies with a large 
sample size are essential to validate the data published. 
Keeping in view these considerations, we retrospectively 
analyzed cases of NSCLCs diagnosed on histopathology 
over a period of 4 years in a tertiary care setting. Our study 
evaluates the expression of CD5 and CD117 in NSCLCs 
to establish their role as differential diagnostic markers for 
lung and thymic squamous cell carcinomas.

Materials and Methods
The archives of department of histopathology were 
retrospectively reviewed from June 2012 to May 2016. Of 
the 56,706 pathology case records reviewed, 1800 cases 
of NSCLCs were diagnosed over a period of 4 years. The 
clinical details along with formalin‑fixed paraffin‑embedded 
blocks of these cases were retrieved. All the cases were 
further classified according to the new international 
multidisciplinary classification system (IASLC/ATS/ERS). 
An immunohistochemical panel of CD5 (Thermo Scientific, 
Clone: SP 19) and CD117 (Biocare Medical, Clone: EP10) 
was put in all the cases. In brief, sections measuring 3–4 µm 
thick were cut, deparaffinized with xylene and brought to water 
through graded levels of alcohol. Endogenous peroxidase 
activity was blocked by treating the slides with hydrogen 
peroxide for 30 min at room temperature. Antigen retrieval 
was done by immersing the slides in citrate buffer using the 
pressure cooker method. Then, the slides were incubated 
overnight with the primary antibody (rabbit polyclonal) at 
4°C in a humidified chamber. The following day secondary 
antibody was added. The sections were then incubated with 
diaminobenzidine for visualization of the peroxidase reaction. 
After being washed in water, the sections were counter stained 
with hematoxylin, dehydrated in alcohol, cleared in xylene, 
and mounted. Immunohistochemistry (IHC) was evaluated in 
a blinded fashion, i.e., without knowing the histopathological 
diagnosis. The cases were considered positive for CD5 and 
CD117 if 1% of the tumor cells showed diffuse cytoplasmic 
and/or membranous brown staining. Statistical analysis 
was performed using   IBM SPSS software version 21.0 
(Armonk, NY: IBM Corp) and P < 0.05 was considered 
statistically significant.

Results
Clinicopathological features of 1800 cases of NSCLC were 
analyzed. The mean patient age at the time of diagnosis was 
55 years (range: 28–84 years). Males (69.44%) were more 
commonly affected than females (30.55%) with a male: 
female ratio of 2.2:1. Adenocarcinoma (980; 54.44%) was 
the most common histological subtype of lung carcinoma 
diagnosed. Squamous cell carcinoma was the next common 

tumor diagnosed in 720 patients (40%). This was followed 
by large cell carcinoma (60; 3.33%) and adenosquamous 
carcinoma (40; 2.22%).

On IHC, both CD117 and CD5 showed diffuse cytoplasmic 
and membranous positivity [Figures 1 and 2]. Two hundred 
and nine (11.61%) cases showed immunoreactivity for 
CD5, and 171 cases (9.5%) were positive for CD117. 
Coexpression of both CD117 and CD5 immunomarkers 
was seen in 34 (1.88%) cases [Table 1].

The CD117‑positive group (171 cases) comprised of 
120 (70.17%) cases of adenocarcinoma, 40 (23.4%) cases 
of squamous cell carcinoma, 8 (4.67%) cases of large 
cell carcinoma, and 3 (1.75%) cases of adenosquamous 
carcinoma. The frequency of CD117 positivity was higher in 
adenocarcinoma as compared to other histological subtypes. 
This was found to be statistically significant (P < 0.0004).

There were 200 cases (95.7%) of adenocarcinoma in the 
CD5‑positive group (209 cases), 5 cases (2.4%) of large 
cell carcinoma, and 4 cases (1.91%) of adenosquamous 
carcinoma. There was no case of squamous cell carcinoma 
of the lung showing immunoreactivity for CD5. The 
frequency of CD5‑positive tumors was statistically higher 
in adenocarcinoma than in other histological subtypes 
(P < 0.0001).

Coexpression of CD117 and CD5 was seen in 28 cases 
(82.35%) of adenocarcinoma and 3 cases (8.82%) 
each of adenosquamous and large cell carcinoma. 
None of the squamous cell carcinoma cases showed 
immunohistochemical coexpression of CD117 and CD5. 
In this group also, coexpression was seen more frequently 
in adenocarcinoma which was statistically significant 
(P < 0.0001) [Table 1].

Discussion
Mediastinum is the central portion of the thoracic cavity, 
housing numerous organs, and harboring a mixed bag of 
nonneoplastic and neoplastic lesions. Accurate diagnosis 
is essential owing to the widely variable therapeutic 
and prognostic implications. Preoperative diagnosis of 
mediastinal masses is a challenging task due to rather 
nonspecific clinicoradiological features and technical 
difficulty in performing fine‑needle aspiration cytology. 

Figure 1: (a) Photomicrograph showing glandular arrangement of 
cells with moderate amount of eosinophilic cytoplasm and central 
vesicular nuclei (H and E, ×200). On immunohistochemistry, the tumor 
cells showed cytoplasmic and membranous positivity for (b) cluster of 
differentiation 117 (immunostain, ×200) and (c) cluster of differentiation 
5 (immunostain, ×200)

cba
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Imaging is the initial preoperative investigation of choice 
for a mediastinal mass as it helps in compartmentalizing the 
lesion and narrowing the differential diagnosis. However, 
histopathological examination remains the gold standard for 
categorization and an accurate diagnosis of these lesions.[9] 
Morphological diagnosis of squamous cell carcinoma needs 
to be correlated with the exact site of the biopsy. The 
sites of involvement within this anatomical compartment 
include the more common sites such as lung, esophagus, 
metastasis, and the less commonly thymus.[12] Morphology 
alone fails to categorize the tumor as metastatic or primary 
and cannot identify the site of origin in case of latter. 
Thus, immunohistochemical analysis is imperative before a 
decisive diagnosis.[9]

CD117 is a transmembrane tyrosine kinase receptor protein 
which is encoded by the proto‑oncogene c‑kit that maps 
to chromosome 4.[13] It is normally expressed at high 
levels in tissues including germ cells, hematopoietic stem 
cells, mast cells, melanocytes, and the interstitial cells of 
Cajal.[14] Overexpression of CD117 is noted in a number 
of human malignancies, mainly gastrointestinal stromal 
tumors, seminoma, and myeloproliferative disorders. 
CD117 expression has been reported in adenoid cystic 
carcinoma of the salivary glands and occasionally in breast 
carcinomas, small cell lung carcinomas, and NSCLCs.[15‑19]

CD5 belongs to ancient scavenger receptor superfamily 
present at 11q13. It is a monomeric glycoprotein which 
is expressed by T‑cells during the various stages of T‑cell 
differentiation in the thymus.[20,21] It is a type of receptor 
molecule which interacts with one of its ligands CD72 

present on the surface of B‑cells. This interaction results in 
the increased proliferation of both the cells.[22]

Borrowing from literature, thymic carcinomas express 
CD117 and CD5 in approximately 85% and 70% cases, 
respectively. Coexpression of both the markers is seen 
in about 60% of these cases.[13,23,24] Therefore, positive 
expression of CD117 and CD5 supports the histological 
diagnosis of thymic carcinoma.[9] Various authors have 
evaluated the diagnostic utility of CD117 and CD5 in 
thymic carcinomas; however, data regarding the expression 
of these immunomarkers in NSCLC are limited. To the best 
of our knowledge, ours is the first study to evaluate the 
expression of CD117 and CD5 in a large sample size of 
1800 cases of NSCLC. Most studies have reported CD117 
positivity in 20% of NSCLC with a range of 7%–64%.[23,25] 
This wide range may be attributed to the different cutoff 
levels applied in different studies. In the current study, we 
found CD117 positivity in 171 out of 1800 cases (9.5%). 
Adenocarcinoma was the most common tumor to express 
CD117 (70.1% of all CD117 positive cases), followed 
by squamous cell carcinoma, large cell carcinoma, 
and adenosquamous carcinoma. These findings are in 
concordance with the previously published data.[9,25]

Similar to CD117, CD5 expression is also seen in a wide 
range of NSCLC cases (0%–85%).[23,25] None of the studies 
had a substantial number of sample size. Therefore, the 
prevalence of CD5 in NSCLC still remains unclear.[23,25,26] In 
the present study, 209 out of 1800 NSCLC cases (11.61%) 
showed CD5 positivity. It was maximally expressed 
by adenocarcinoma (95.7% of all CD5‑positive cases) 
followed by large cell carcinoma and adenosquamous 
carcinoma. Coexpression of CD117 and CD5 was seen 
in 34 (1.88%) cases of NSCLC. Interestingly, in our 
study, none of the squamous cell carcinoma (720) cases 
expressed CD5 immunoreactivity. Thus, expression of CD5 
or coexpression of CD117 and CD5 in a mediastinal mass 
rules out squamous cell carcinoma lung.

Conclusion
This study demonstrates that though NSCLC expresses 
CD117 and CD5, however, squamous cell carcinomas 

Figure 2: (a) Photomicrograph showing polygonal cells arranged in diffuse 
sheets with dense eosinophilic cytoplasm and central hyperchromatic 
nucleus (H and E, ×200). (b) On immunohistochemistry, the tumor 
cells showed cytoplasmic and membranous positivity for cluster of 
differentiation 117 (immunostain, ×200). (c) The tumor cells were negative 
for cluster of differentiation 5 (immunostain, ×200)

cba

Table 1: Clinicopathological features and immunohistochemical expression in 1800 cases of nonsmall cell lung cancers
Clinicopathological variables CD117 P CD5 P CD117/CD5 P

Positive Negative Positive Negative Positive Negative
Mean age at diagnosis 55 years 53 52 54 53 51 53
Male (%) 1250 (69.44) 121 1129 <0.69 169 1081 <0.0001 23 938 <0.80
Female (%) 550 (30.5) 50 500 40 510 12 448
Histology (%)

Adenocarcinoma 980 (54.4) 120 860 <0.0004 200 780 <0.0001 28 632 <0.0001
Squamous cell carcinoma 720 (40) 40 680 0 720 0 680
Adenosquamous cell carcinoma 40 (2.22) 3 37 4 36 3 30
Large cell carcinoma 60 (3.33) 8 52 5 55 3 44

CD – Cluster of differentiation
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of the lung are always negative for CD5. Therefore, an 
immunohistochemical panel including CD5 and CD117 is 
helpful in the differential diagnosis of primary pulmonary 
squamous cell carcinomas and primary thymic squamous 
cell carcinomas with coexpression as a strong argument for 
a thymic primary.
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