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			Introduction

			Parathyroid carcinoma (PC) is a very rare endocrine malignancy, accounting for 1-5% of all cases of primary hyperparathyroidism (PHPT). PHPT is a sporadic disease, characterized by increased amounts of parathormone (PTH) levels that produces calcium excess in the blood Parathyroid carcinoma (hypercalcemia) [1,2]. In addition, PHPT can result as a part of familial disorders, such as hyperparathyroidism-jaw tumor syndrome (HJTS) or multiple endocrine neoplasia type-1 or 2A syndromes [3,4]. Due to its rarity, PC is still a great challenge for clinicians, also in considering the lack of concrete chemotherapeutic strategy. Indeed main treatment option for PC is surgery (en bloc resection, tumor debulking, metastasectomy), helped by loco regional treatments and radiotherapy. Surgery can be curative in many cases, but PC usually recurs after the first operation [5]. For recurrent, metastatic, progressive or unrespectable PC, novel target therapies are urgently needed. 

			Indeed chemotherapeutic regimens are based on anecdotal case reports results, in which association of vincristine/ cyclophosphamide/ actinomycin D, adriamycin/ cyclophosphamide/ 5-fluorouracil, dacarbazine (alone or associated with cyclophosphamide or 5-fluorouracil) have been tried with very limited benefits [1]. Much work worldwide is in progress to study and deepen PC: Clinical Trials database query (words: parathyroid cancer) reported more than 170 results [6], underlining the importance of this cancer type, even if no study was specific for PC treatment. Only a small part of results explored the use of chemotherapeutics: 1 study is still recruiting, while 9 studies were completed. All studies analyzed the use of chemotherapy in several cancer types, including PC, but only 2 studies reported complete results, regrettably committed to investigate recurrent and metastatic head and neck cancer.

			Both studies (in only one published work) revealed that the pre-specified progression free survival of 5.5 months was not achieved and the treatment-related deaths were higher than 


expected [6]. The other 7 studies did not report any outcome, again underlining a void in PC chemotherapy. From these small data, no clinical trial was designed to investigate chemotherapeutic regimen in PT, probably because of the rarity of the disease. It is known that the current chemotherapeutic strategies for cancer are essentially based on the use of combination regimen: at least in vitro this strategy is very promising and works Parathyroid carcinoma very well. Targeting different signaling pathways is probably the best approach we can adopt, especially when immunotherapy can be successfully associated. Indubitably, this approach is valid also for PC. However, given its rarity, in future only multi centric clinical trials can give a chance to develop novel therapeutic approaches, both at medical, surgical, radiological, biological or chemotherapeutic level. In the next few years, it is hoped that oncology/endocrine researchers all over the world will join their competences, energies, knowledge and expertise in order to fight against a cancer type, PT, still too lethal. 
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