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Abstract  

Background: Medullary thyroid cancer (MTC) is rare but invasive and fatal; therefore, rapid diagnosis and treatment are 

important in the management of this disease. In many types of cancer, biomarkers are secreted in response to the presence of  

the tumor, i.e. they are not necessarily secreted by the tumor itself, so the Neuron-specific enolase (NSE) biomarker, which is 

mostly present in neuroendocrine tissues, was selected for assay in the present study. 

Objectives: The aim of this case-control study was to measure and compare NSE serum biomarker levels in patients with MTC 

and healthy individuals. 

Methods: In the current case-control study, patients with MTC, for whom no treatment has yet been performed, were included 

in the case group as well as healthy individuals as a control group. Demographic and anthropometric data including age, sex, 

marital status, smoking, history of disease and drug use, BMI of patients and healthy individuals were recorded. Five ml blood 

was collected from all participants to measure serum NSE levels by using an ELISA kit. All statistical analyses were performed 

with SPSS (version 16.0, SPSS Inc, Chicago, IL, USA). A “P value” less than 0.05 was considered significant . 

Results: Ninety patients with MTC in the case group and 90 healthy subjects in the control group were evaluated. Demographic 

and anthropometric data were matched between the case and control groups (P <0.05). The MTC group consisted of 39 men 

(43.3%) and 51 women (56.7%) with a mean age of 29.7±12.8 years, and the healthy group included 42 (46.7%) men and 48 

(53.3%) women with a mean age of 30.5±11.2 years. The results of ELISA test showed that the mean serum level of NSE in 

patients with MTC was 23.91±2.1 µg/L and in the healthy subjects was 5.11±0.38 µg/L. Significant differences were observed 

between the serum concentration of NSE in the control and MTC groups (p=0.001).  

Conclusion: In the present study, the serum levels of NSE had significantly increased in patients with MTC compared to the 

healthy subjects. These preliminary findings suggest that NSE can be associated with MTC, and further studies are needed.  

 

Keywords: Medullary Thyroid Carcinoma, Neuron-specific Enolase (NSE), Biomarker. 

https://dx.doi.org/10.22034/ncm.2022.140284
mailto:s.alireza_ebadi@yahoo.com


Neuron-specific Enolase (NSE) Serum Level in Patients with Medullary Thyroid Carcinoma  

Novelty in Clinical Medicine. 2022;1(1):26-31   |   27 

 



Abbasalipourkabir et al 

28   |   Novelty in Clinical Medicine. 2022;1(1):26-31 

 



Neuron-specific Enolase (NSE) Serum Level in Patients with Medullary Thyroid Carcinoma  

Novelty in Clinical Medicine. 2022;1(1):26-31   |   29 

 

 

  

  

 

 

 

 



Abbasalipourkabir et al 

30   |   Novelty in Clinical Medicine. 2022;1(1):26-31 

 

 

 

  

 

 

 

 

 

1. Brown RL, de Souza JA, Cohen EE. Thyroid cancer: burden of 

illness and management of disease. Journal of Cancer. 

2011;2:193. doi:10.7150/jca.2.193 PMid:21509149 

PMCid:PMC3079916 

2. Marotta V, Bifulco M, Vitale M. Significance of RAS mutations 

in thyroid benign nodules and non-medullary thyroid cancer. 

Cancers. 2021;13(15):3785. doi:10.3390/cancers13153785 

PMid:34359686 PMCid:PMC8345070  

3. Capezzone M, Robenshtok E, Cantara S, Castagna MG. 

Familial non-medullary thyroid cancer: a critical review. 

Journal of Endocrinological Investigation. 2021;44(5):943-50. 

doi:10.1007/s40618-020-01435-x PMid:33025555 

PMCid:PMC8049908  

4. Papaleontiou M, Haymart MR. New insights in risk 

stratification of differentiated thyroid cancer. Current opinion 

in oncology. 2014;26(1):1. 

doi:10.1097/CCO.0000000000000022 PMid:24285100 

PMCid:PMC4102253  

5. Hińcza-Nowak K, Kowalik A, Walczyk A, Pałyga I, Gąsior-

Perczak D, Płusa A, et al. Immune Profiling of Medullary 

Thyroid Cancer-An Opportunity for Immunotherapy. Genes. 

2021;12(10):1534. doi:10.3390/genes12101534 

PMid:34680929 PMCid:PMC8536131  

6. Pellegriti G, Frasca F, Regalbuto C, Squatrito S, Vigneri R. 

Worldwide increasing incidence of thyroid cancer: update on 

epidemiology and risk factors. Journal of cancer 

epidemiology. 2013. doi:10.1155/2013/965212 

PMid:23737785 PMCid:PMC3664492  

7. Sosa JA, Udelsman R. Papillary thyroid cancer. Surgical 

oncology clinics of North America. 2006;15(3):585. 

doi:10.1016/j.soc.2006.05.010 PMid:16882499  

8. Nikiforov YE, Nikiforova MN. Molecular genetics and 

https://doi.org/10.7150/jca.2.193
https://doi.org/10.3390/cancers13153785
https://doi.org/10.1007/s40618-020-01435-x
https://doi.org/10.1097/CCO.0000000000000022
https://doi.org/10.3390/genes12101534
https://doi.org/10.1155/2013/965212
https://doi.org/10.1016/j.soc.2006.05.010


Neuron-specific Enolase (NSE) Serum Level in Patients with Medullary Thyroid Carcinoma  

Novelty in Clinical Medicine. 2022;1(1):26-31   |   31 

diagnosis of thyroid cancer. Nature Reviews Endocrinology. 

2011; 7(10):569-80. doi:10.1038/nrendo.2011.142 

PMid:21878896  

9. Sobrinho-Simões M, Eloy C, Magalhães J, Lobo C, Amaro T. 

Follicular thyroid carcinoma. Modern Pathology. 2011;24: 

S10-S8. doi:10.1038/modpathol.2010.133 PMid:21455197 

10. Nozhat Z, Hedayati M, Azizi F. Thyroid Cancer Epidemic: A 

Peril or an Alarm?. International journal of endocrinology and 

metabolism. 2015;13 (4). doi:10.5812/ijem.28491 

PMid:26633981 PMCid:PMC4659334  

11. Grauer A, Raue F, Rix E, Tschahargane C, Ziegler R. Neuron-

specific enolase in medullary thyroid carcinoma: 

immunohistochemical demonstration, but no significance as 

serum tumor marker. J Cancer Res Clin Oncol. 1987; 

113(6):599-602. doi:10.1007/BF00390873 PMid:3316243 

12. Pacini F, Fugazzola L, Basolo F, Elisei R, Pinchera A. 

Expression of calcitonin gene-related peptide in medullary 

thyroid cancer. Journal of endocrinological investigation. 

1992;15(7):539-42. doi:10.1007/BF03348802 

PMid:1447491  

13. Schifter S. Calcitonin and PDN-21 as tumour markers in 

MEN-2 family screening for medullary thyroid carcinoma. 

European Journal of Cancer. 1992;28(2):341-5. 

doi:10.1016/S0959-8049(05)80050-4  

14. Koehler VF, Adam P, Frank-Raue K, Raue F, Berg E, Hoster E, 

et al. German Study Group for Rare Malignant Tumors of the 

Thyroid and Parathyroid Glands. Real-world efficacy and 

safety of cabozantinib and vandetanib in advanced medullary 

thyroid cancer. Thyroid. 2021;31(3):459-69. 

doi:10.1089/thy.2020.0206 PMid:32781914  

15. Hosseini Zijoud SM, Ebadi SA, Goodarzi MT, Hedayati M, 

Abbasalipourkabir R, Mahjoob MP, et al. Lipid Peroxidation 

and Antioxidant Status in Patients with Medullary Thyroid 

Carcinoma: A Case-Control Study. Journal of clinical and 

diagnostic research: JCDR. 2016;10(2):BC04. doi: 

10.7860/JCDR/2016/17854.7202 PMID: 27042443 

PMCID: PMC4800508 

16. Jabbari S, Hedayati M, Yaghmaei P, Parivar K. Medullary 

Thyroid Carcinoma-Circulating Status of Vaspin and Retinol 

Binding Protein-4 in Iranian Patients. Asian Pacific journal of 

cancer prevention. 2015;16(15):6507-12. 

doi:10.7314/APJCP.2015.16.15.6507 PMid:26434866 

17. Ramos HE, Hecht F, Berdelou A, Borget I, Leboulleux S, 

Baudin E, Schlumberger M. Long-term follow-up and safety of 

vandetanib for advanced medullary thyroid cancer. 

Endocrine. 2021;71(2):434-42. doi:10.1007/s12020-020-

02426-x PMid:32691271  

18. Weber F, Shen L, Aldred MA, Morrison CD, Frilling A, Saji M, 

et al. Genetic classification of benign and malignant thyroid 

follicular neoplasia based on a three-gene combination. The 

Journal of Clinical Endocrinology & Metabolism. 2005;90(5): 

2512-21. doi:10.1210/jc.2004-2028 PMid:15713710  

19. Zhou J, Singh P, Yin K, Wang J, Bao Y, Wu M, et al. Non-

medullary thyroid cancer susceptibility genes: evidence and 

disease spectrum. Annals of Surgical Oncology. 2021:1-1. 

20. Shen Y, Li D, Tian P, Shen K, Zhu J, Feng M, et al. The catalase 

C-262T gene polymorphism and cancer risk: a systematic 

review and meta-analysis. Medicine. 2015;94(13):e679. 

doi:10.1097/MD.0000000000000679 PMid:25837760 

PMCid:PMC4554031 

 

https://doi.org/10.1038/nrendo.2011.142
https://doi.org/10.1038/modpathol.2010.133
https://doi.org/10.5812/ijem.28491
https://doi.org/10.1007/BF00390873
https://doi.org/10.1007/BF03348802
https://doi.org/10.1016/S0959-8049(05)80050-4
https://doi.org/10.1089/thy.2020.0206
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4800508/
https://doi.org/10.7314/APJCP.2015.16.15.6507
https://doi.org/10.1007/s12020-020-02426-x
https://doi.org/10.1007/s12020-020-02426-x
https://doi.org/10.1210/jc.2004-2028
https://doi.org/10.1097/MD.0000000000000679

