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For many years, the therapeutic advances in gynecological neoplasms have remained steady, however, in recent years, the application of the most modern “-omics” sciences has shed light on the pathogenesis and on neoplastic progression, with important implications in the introduction of targeted treatments that are more effective and less toxic [1,2].



Current emerging therapies for solid tumors include various immunotherapeutic approaches, like immune checkpoint inhibitors (ICIs) [3,4] that have gained considerable attention because of their impressive treatment outcomes in different tumor types. Unfortunately, benefits have been seen only in a small percentage of patients with solid tumors. For this reason, it is strictly necessary to implement our knowledge on immune checkpoints (ICs) and on the tumor microenvironment.



In the cancer treatment context, T cells have always been considered to be primarily responsible for the beneficial effect of immunotherapy. In addition to T cells, natural killer (NK) cells are also now seen as a promising cancer immunotherapy tool due to their ability to kill malignant cells without toxicity towards healthy cells [5,6].



Unfortunately, the function of these effector cell types is often drastically altered in the tumor microenvironment and this event can contribute to tumor progression and metastasis.



Among existing cancers, female malignancies represent one of bugbears in terms of diagnosis and clinical approach efficacy. Indeed, female tumors are often characterized by an immunosuppressive tumor environment able to resist not just immune system attack, but also classical anticancer drugs [7,8]. For this reason, immunotherapy represents the most promising therapeutic approach in gynecological cancer.



Among the most promising approaches to activate therapeutic antitumour immunity is the blockade of programmed cell death protein 1 (PD-1) [9,10]. PD-1 was first discovered on T cells, where it helps keep T cells from attacking other cells in the body. Drugs blocking PD-1 boost the immune response against cancer cells. This can shrink some tumors or slow their growth. Recently, the PD-1 immune checkpoint has also been identified on NK cells, revealing a possible role for this receptor blockade in restoring the antitumor activity of these potent cytotoxic cells too. Interestingly, it has been shown that the ovarian tumor microenvironment is enriched in PD-1+ NK cells [11].



In the gynecological context, current and ongoing studies are trying to improve clinical responses through immunotherapy strategies combined or not with classic treatments. Indeed, atezolizumab can be used with Abraxane (albumin-bound paclitaxel) for advanced triple-negative breast cancer when the tumor makes the PD-L1 protein [12]. It can even be used as part of the first treatment in some people. Pembrolizumab can be used by itself in women with endometrial cancers that are mismatch repair deficient (dMMR) or microsatellite instability high (MSI-H). Both of these are linked to high numbers of gene mutations (changes) in the cancer cells. Tumors can be tested for these uncommon changes.



Pembrolizumab can also be used along with the targeted drug lenvatinib (Lenvima) in women with advanced endometrial cancers that are not MMR deficient (dMMR) or microsatellite instability high (MSI-H), typically after at least one other drug treatment has been tried. In addition, immunotherapy makes sense in cervical cancer—a virally induced tumor that should be highly angiogenic. Virus-induced cancers generally make good targets for immunotherapy because viral proteins are strong immune stimulants. Based on these preliminary data, the FDA granted an accelerated approval in June 2018 to pembrolizumab for the treatment of patients with advanced cervical cancer who have disease progression during or after chemotherapy, whose tumors express PD-L1 (combined positive score ≥ 1).



In light of this, the scope of this Special Issue is to contribute to dissecting molecular and cellular immunological mechanisms involved in female malignancy progression and metastasis and to take stock of immunotherapy successes and failures in these tumors. This information will provide new insights crucial for the development of new immunotherapeutic strategies and for the improvement of combination strategies in patient-specific female cancer treatments.






Conflicts of Interest


The authors declare no conflict of interest.




References


	



Cancer Genome Atlas Research Network; Kandoth, C.; Schultz, N.; Cherniack, A.D.; Akbani, R.; Liu, Y.; Shen, H.; Robertson, A.G.; Pashtan, I.; Shen, R.; et al. Integrated genomic characterization of endometrial carcinoma. Nature 2013, 497, 67–73. [Google Scholar] [PubMed]

	



Kandoth, C.; McLellan, M.D.; Vandin, F.; Ye, K.; Niu, B.; Lu, C.; Xie, M.; Zhang, Q.; McMichael, J.F.; Wyczalkowski, M.A.; et al. Mutational landscape and significance across 12 major cancer types. Nature 2013, 502, 333–339. [Google Scholar] [CrossRef] [PubMed]

	



Di Vito, C.; Mikulak, J.; Zaghi, E.; Pesce, S.; Marcenaro, E.; Mavilio, D. NK cells to cure cancer. Semin. Immunol. 2019, 41, 101272. [Google Scholar] [CrossRef] [PubMed]

	



Pham, T.; Roth, S.; Kong, J.; Guerra, G.; Narasimhan, V.; Pereira, L.; Desai, J.; Heriot, A.; Ramsay, R. An Update on Immunotherapy for Solid Tumors: A Review. Annals Surg. Oncology 2018, 25, 3404–3412. [Google Scholar] [CrossRef] [PubMed]

	



Minetto, P.; Guolo, F.; Pesce, S.; Greppi, M.; Obino, V.; Ferretti, E.; Sivori, S.; Genova, C.; Lemoli, R.M.; Marcenaro, E. Harnessing NK Cells for Cancer Treatment. Front Immunol. 2019, 6, 2836. [Google Scholar] [CrossRef] [PubMed]

	



Demaria, O.; Cornen, S.; Daëron, M.; Morel, Y.; Medzhitov, R.; Vivier, E. Harnessing innate immunity in cancer therapy. Natue 2019, 574, 45–56. [Google Scholar] [CrossRef] [PubMed]

	



Pesce, S.; Tabellini, G.; Cantoni, C.; Patrizi, O.; Coltrini, D.; Rampinelli, F.; Matta, J.; Vivier, E.; Moretta, A.; Parolini, S.; et al. B7-H6-mediated downregulation of NKp30 in NK cells contributes to ovarian carcinoma immune escape. Oncoimmunology 2015, 4, e1001224. [Google Scholar] [CrossRef] [PubMed]

	



Greppi, M.; Tabellini, G.; Patrizi, O.; Candiani, S.; Decensi, A.; Parolini, S.; Sivori, S.; Pesce, S.; Paleari, L.; Marcenaro, E. Strengthening the AntiTumor NK Cell Function for the Treatment of Ovarian Cancer. Int. J. Mol. Sci. 2019, 20, 890. [Google Scholar] [CrossRef] [PubMed]

	



Pardoll, D.M. The blockade of immune checkpoints in cancer immunotherapy. Nat. Rev. Cancer 2012, 12, 252–264. [Google Scholar] [CrossRef] [PubMed]

	



Pesce, S.; Greppi, M.; Grossi, F.; Del Zotto, G.; Moretta, L.; Sivori, S.; Genova, C.; Marcenaro, E. PD-1/PD-Ls Checkpoint: Insight on the Potential Role of NK Cells. Front Immunol. 2019, 4, 1242. [Google Scholar] [CrossRef] [PubMed]

	



Pesce, S.; Greppi, M.; Tabellini, G.; Rampinelli, F.; Parolini, S.; Olive, D.; Moretta, L.; Moretta, A.; Marcenaro, E. Identification of a subset of human natural killer cells expressing high levels of programmed death 1: A phenotypic and functional characterization. J. Allergy CIin. Immunol. 2017, 139, 335–346. [Google Scholar] [CrossRef] [PubMed]

	



Cyprian, F.S.; Akhtar, S.; Gatalica, Z.; Vranic, S. Targeted immunotherapy with a checkpoint inhibitor in combination with chemotherapy: A new clinical paradigm in the treatment of triple-negative breast cancer. Bosn. J. Basic Med. Sci. 2019, 19, 227–233. [Google Scholar] [CrossRef] [PubMed]







© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  cancers-12-02909


  
    		
      cancers-12-02909
    


  




  





media/file0.png





