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Thymic carcinomas account for approximately 20% of all 
thymic epithelial tumors (TETs), have distinct histologic 
and molecular characteristics, and the potential to grow 
rapidly and limit survival (1-3). The World Health 
Organization defines several histologic subtypes of thymic 
carcinoma (1). Of these subtypes, thymic squamous cell 
carcinoma is the most common, accounting for 70–80% 
of all cases. These tumors share morphological and 
immunophenotypic features with squamous cell cancers of 
the lung, which constitute approximately 20% of all non-
small cell lung cancers (NSCLCs) (1,4). Although clinical 
and radiological features along with morphologic and 
immunophenotypic findings (2) can help to distinguish 
between thymic carcinomas and NSCLCs, in some cases 
it can be difficult to make a distinction between these 
tumors. Nevertheless, it is important to distinguish between 
thymic carcinoma and NSCLC due to differences in the 
clinical presentation, natural history, and management of 
these diseases. Tumor location, metastases, growth rate, 
underlying risk factors, and concomitant paraneoplastic 
autoimmune disease (AD), if present, can help differentiate 
between NSCLCs and thymic carcinomas with otherwise 
similar morphologies.

The location of the primary tumor and the pattern 
of metastasis can provide clues about the underlying 
tumor type. Patients with NSCLC generally present with 
a primary tumor in the lung parenchyma, and distant 
metastases are present in more than half the cases at the 
time of initial diagnosis (5). Brain and bone metastases are 
observed in up to 40% of patients (6,7). In contrast, thymic 
carcinomas typically arise in the prevascular (anterior) 
mediastinum and invade local structures such as the pleura 

or pericardium (8). Although extrathoracic spread occurs, 
especially later in the course of the disease, brain metastases 
are rare with an incidence of less than 5% (9). 

NSCLCs generally grow faster than thymic carcinomas 
with a median doubling time of 131 (range, 39–221) days  
for squamous cell lung carcinoma (10). In contrast, 
advanced thymic carcinomas have a longer median doubling 
time of 205 (range, 43–653) days (11). 

Identification of underlying risk factors and concurrent 
paraneoplastic ADs can both help establish a diagnosis. Risk 
factors for NSCLC include history of tobacco smoking, 
occupational and environmental exposures, ionizing 
radiation, and genetic predispositions (12). In contrast, there 
are no established risk factors to date for thymic carcinoma. 
Paraneoplastic ADs are observed in about 10% of patients 
with lung cancer and approximately 6% of patients with 
thymic carcinoma (13,14). Endocrine disorders, such 
as hypercalcemia of malignancy, are the most common 
paraneoplastic ADs associated with NSCLC (15), whereas 
paraneoplastic autoimmunity, although uncommon, is more 
likely to manifest as myasthenia gravis in association with 
thymic carcinoma (14).  

Treatment planning in cases of diagnostic uncertainty 
requires an understanding of areas of overlapping clinical 
activity of systemic therapies, a potential role for targeted 
therapy, benefits and risks of immunotherapy, and 
indications for local therapy. 

Treatment  of  metastat ic  NSCLC is  guided by 
histology, the presence of actionable genomic targets, and 
programed death ligand-1 expression on tumor cells. In 
the absence of actionable targets and contraindications to 
immunotherapy, frontline treatment of metastatic NSCLC 
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consists of a platinum-doublet chemotherapy with an 
immune checkpoint inhibitor (ICI) or an ICI alone (16,17). 
Similarly, unresectable thymic carcinoma is also treated 
with platinum-based combination chemotherapy, such as 
cisplatin with doxorubicin and cyclophosphamide (PAC 
regimen) or carboplatin with paclitaxel (18,19). In cases 
where it is difficult to distinguish between NSCLC and 
thymic carcinoma, treatment with carboplatin and paclitaxel 
can be considered due to overlapping clinical activity. 

In tumors harboring actionable genomic changes, the 
choice of treatment is determined by the presence of 
druggable targets. The list of targetable genomic alterations 
in NSCLCs has expanded rapidly in recent years, and 
approximately 40% of NSCLCs are expected to harbor a 
druggable genomic alteration (16,17).  In contrast, thymic 
carcinomas rarely harbor actionable mutations or other 
genomic targets (3). KIT mutations are present in less than 
10% of thymic carcinomas and can potentially be targeted 
with KIT inhibitors, such as imatinib, or multikinase 
inhibitors that target KIT, such as sunitinib (20). 

The role of ICIs in cases where it is difficult to 
differentiate between lung and thymic carcinoma merits 
special attention. For NSCLC, ICIs have an established 
role for many indications including upfront treatment of 
advanced disease, maintenance therapy, consolidation after 
chemoradiation, and in cases of unresectable or recurrent 
disease (16,17). In contrast, the indication for use of ICIs for 
thymic carcinoma is limited to the use of pembrolizumab 
for treatment of relapsed disease in patients with no history 
of paraneoplastic autoimmunity (19,21). Patients with 
thymic carcinoma receiving pembrolizumab require close 
monitoring since the risk of developing severe treatment-
related, immune-mediated toxicity is two to five-fold 
higher compared with patients with NSCLC receiving ICIs 
(15% vs. 3–6%) (16,21). Therefore, in cases of diagnostic 
uncertainty, ICIs should only be used in carefully selected 
patients where the potential benefits are likely to outweigh 
the risks of treatment. The following factors should inform 
the decision to use ICIs under these circumstances: 
 ICIs are generally contraindicated in patients with 

an active AD with a few exceptions, such as well 
controlled autoimmune thyroid disease or type I 
diabetes mellitus, vitiligo, or psoriasis. 

 Patients with TETs, including thymic carcinoma, 
appear to be at a particularly high risk for developing 
severe and potentially life-threatening muscle-
directed or neuromuscular immune-mediated 
toxicity (22). Therefore, ICIs are contraindicated 

in patients with a history of myasthenia gravis, 
polymyositis, myocarditis, or neurological ADs, 
whether active or in remission. 

 In patients with TETs, detectable titers of 
acetylcholine receptor (AChR) autoantibodies 
before initiation of treatment with an ICI 
tends to be strongly associated with subsequent 
development of immune-mediated myositis (23). 
Hence, we recommend testing for AChR antibodies 
before starting immunotherapy in cases where it 
is difficult to establish a conclusive diagnosis of 
NSCLC vs. thymic carcinoma, and not offering 
ICIs to patients with detectable AChR antibodies 
even in the absence of a clinical history of AD.

 For patients with a squamous cell carcinoma where a 
thymic origin cannot be ruled out, individuals being 
treated with immunotherapy should undergo close 
clinical monitoring and serial testing of creatine 
kinase and aldolase to monitor for development of 
immune-mediated myositis. 

Finally, local therapies including surgery and radiation 
therapy should be considered, when indicated, for the 
management of both NSCLC and thymic carcinoma (17,19). 
In both tumor types, surgery is generally indicated for 
patients with early stage, locally advanced, or oligometastatic 
disease. Furthermore, definitive radiation therapy can 
be used for management of both NSCLC and thymic 
carcinoma in patients with locally advanced or unresectable 
disease, or as adjuvant therapy after complete surgical 
resection. 

In conclusion, some cases of NSCLC and thymic 
carcinoma are difficult to distinguish from one another due 
to shared histologic and radiological features. Therefore, 
multidisciplinary evaluation is essential to establish the 
correct diagnosis and plan appropriate management. If a 
conclusive diagnosis cannot be established, it is advisable 
to choose treatment regimens with overlapping clinical 
activity. Multi-modality therapy should be considered 
when indicated. Targeted therapy driven by genomic data 
finds a role in the management of NSCLC more often 
than thymic carcinoma. Lastly, the use of ICIs should be 
carefully considered in case of diagnostic uncertainty due 
to substantial differences in the risk of immune-mediated 
toxicity. Further research is required to establish diagnostic 
signatures for thymic carcinoma in order to help distinguish 
it from NSCLC. Ultimately, establishment of the correct 
diagnosis is fundamental in guiding the treating physician 
through the expected disease course, appropriate treatment 
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modalities, and potential complications.  

Acknowledgments

Funding: This research was supported in part by the 
Intramural Research Program of the NIH, National Cancer 
Institute, Center for Cancer Research.

Footnote

Provenance and Peer Review: This article was commissioned 
by the Guest Editors (Malgorzata Szolkowska, Mirella 
Marino, Katarzyna Blasinska,  Magdalena Knetki-
Wroblewska, and Giuseppe Cardillo) for “The Series 
Dedicated to the 11th International Thymic Malignancy 
Interest Group Annual Meeting (Virtual ITMIG 2021)” 
published in Mediastinum. The article has undergone 
external peer review.

Conflicts of Interest: All authors have completed the 
ICMJE uniform disclosure form (available at https://med.
amegroups.com/article/view/10.21037/med-22-1/coif). 
“The Series Dedicated to the 11th International Thymic 
Malignancy Interest Group Annual Meeting (Virtual 
ITMIG 2021)” was commissioned by the editorial office 
without any funding or sponsorship. The authors have no 
other conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. WHO classification of tumors editorial board. Thoracic 
tumors. WHO classification of tumors series, 5th ed. Lyon 
(France): International agency for research on cancer. 

2021;5:354.
2. Roden AC, Szolkowska M. Common and rare carcinomas 

of the thymus. Virchows Arch 2021;478:111-28.
3. Radovich M, Pickering CR, Felau I, et al. The Integrated 

Genomic Landscape of Thymic Epithelial Tumors. Cancer 
Cell 2018;33:244-258.e10.

4. WHO classification of tumors editorial board. Thoracic 
tumors. WHO classification of tumors series, 5th ed. Lyon 
(France): International agency for research on cancer. 
2021;5:89.

5. Simeone JC, Nordstrom BL, Patel K, et al. Treatment 
patterns and overall survival in metastatic non-small-cell 
lung cancer in a real-world, US setting. Future Oncol 
2019;15:3491-502.

6. Fenske DC, Price GL, Hess LM, et al. Systematic Review 
of Brain Metastases in Patients With Non-Small-Cell 
Lung Cancer in the United States, European Union, and 
Japan. Clin Lung Cancer 2017;18:607-14.

7. D'Antonio C, Passaro A, Gori B, et al. Bone and brain 
metastasis in lung cancer: recent advances in therapeutic 
strategies. Ther Adv Med Oncol 2014;6:101-14.

8. Khandelwal A, Sholl LM, Araki T, et al. Patterns of 
metastasis and recurrence in thymic epithelial tumors: 
longitudinal imaging review in correlation with histological 
subtypes. Clin Radiol 2016;71:1010-17.

9. Benitez JC, Boucher MÈ, Dansin E, et al. Central Nervous 
System Metastases in Thymic Epithelial Tumors: A Brief 
Report of Real-World Insight From RYTHMIC. J Thorac 
Oncol 2021;16:2144-9.

10. Honda O, Johkoh T, Sekiguchi J, et al. Doubling time 
of lung cancer determined using three-dimensional 
volumetric software: comparison of squamous cell 
carcinoma and adenocarcinoma. Lung Cancer 
2009;66:211-7.

11. Fukumoto K, Fukui T, Kawaguchi K, et al. The tumor 
doubling time is a useful parameter for predicting the 
histological type of thymic epithelial tumors. Surg Today 
2019;49:656-60.

12. Planchard D, Popat S, Kerr K, et al. Metastatic non-
small cell lung cancer: ESMO clinical practice guidelines 
for diagnosis, treatment and follow-up. Ann Oncol 
2018;29:iv192-237.

13. Kanaji N, Watanabe N, Kita N, et al. Paraneoplastic 
syndromes associated with lung cancer. World J Clin 
Oncol 2014;5:197-223.

14. Padda SK, Yao X, Antonicelli A, et al. Paraneoplastic 
syndromes and thymic malignancies: an examination of 
the international thymic malignancies interest group 

https://med.amegroups.com/article/view/10.21037/med-22-1/coif
https://med.amegroups.com/article/view/10.21037/med-22-1/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Mediastinum, 2022Page 4 of 4

© Mediastinum. All rights reserved.   Mediastinum 2022;6:29 | https://dx.doi.org/10.21037/med-22-1

retrospective database. J Thorac Oncol 2018;13:436-46.
15. Miret M, Horváth-Puhó E, Déruaz-Luyet A, et al. 

Potential paraneoplastic syndromes and selected 
autoimmune conditions in patients with non-small cell 
lung cancer and small cell lung cancer: A population-based 
cohort study. PLoS One 2017;12:e0181564.

16. Thai AA, Solomon BJ, Sequist LV, et al. Lung cancer. 
Lancet 2021;398:535-54.

17. National Comprehensive Cancer Network. Non-Small 
Cell Lung Cancer (Version 1.2022). Available online: 
https://www.nccn.org/professionals/physician_gls/pdf/
nscl.pdf. Accessed December 21, 2021.

18. Kitadai R, Okuma Y. Future Perspective of Chemotherapy 
and Pharmacotherapy in Thymic Carcinoma. Cancers 
(Basel) 2021;13:5239.

19. National Comprehensive Cancer Network. Thymomas 
and Thymic Carcinomas (Version 1.2021). Available 

online: https://www.nccn.org/professionals/physician_gls/
pdf/thymic.pdf. Accessed December 21, 2021.

20. Schirosi L, Nannini N, Nicoli D, et al. Activating c-KIT 
mutations in a subset of thymic carcinoma and response to 
different c-KIT inhibitors. Ann Oncol 2012;23:2409-14.

21. Giaccone G, Kim C. Durable Response in Patients With 
Thymic Carcinoma Treated With Pembrolizumab After 
Prolonged Follow-Up. J Thorac Oncol 2021;16:483-5.

22. Ballman M, Zhao C, McAdams MJ, et al. Immunotherapy 
for Management of Thymic Epithelial Tumors: A Double-
Edged Sword. Cancers (Basel) 2022;14:2060.

23. Mammen AL, Rajan A, Pak K, et al. Pre-existing 
antiacetylcholine receptor autoantibodies and B cell 
lymphopaenia are associated with the development of 
myositis in patients with thymoma treated with avelumab, 
an immune checkpoint inhibitor targeting programmed 
death-ligand 1. Ann Rheum Dis 2019;78:150-2.

doi: 10.21037/med-22-1
Cite this article as: Rajan A, Mullenix C, McAdams MJ. 
Distinguishing between thymic carcinoma and lung carcinoma: 
a medical oncologist’s perspective. Mediastinum 2022;6:29.


