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Small cell neuroendocrine carcinoma (SCNEC) is rare in the gynecologic tract, which has high invasive and metastatic ability. Due to the aggressive behavior and lack of treatment, patients have an extremely poor prognosis. Here we report a 66-year-old female diagnosed with SCNEC in the gynecologic tract, mixed with endometrioid adenocarcinoma, squamous cell, and adenosquamous carcinoma. A tumor mutational burden of 13.14 Muts/Mb was detected by next-generation sequencing. The patient underwent a palliative operation of total hysterectomy with bilateral adnexectomy but suffered from disease progression in a short time after the operation. Chemotherapy (paclitaxel + carboplatin) combined with immunotherapy (toripalimab) was conducted every 3 weeks, achieving a partial response after 2 cycles of treatment. After 5 cycles of combined treatment, the patient consolidated with monotherapy of toripalimab for about half a year and achieved a complete response. Until December 2021, the patient has achieved 27 months of progression-free survival and maintains a continued complete response. This case is presented due to the rare combination of pathological types and durable response to treatment especially immunotherapy, suggesting the potential value of immunotherapy in SCNEC of the gynecologic tract.
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Introduction

Neuroendocrine carcinomas (NECs) are rare and aggressive malignancies categorized as low- and high-grade by the World Health Organization (1). High-grade NECs are further classified as small cell and large cell (1). Small cell neuroendocrine carcinoma (SCNEC) is the most common and poorly differentiated subtype, predominantly occurring in the lung and occasionally in the digestive and gynecologic tract (1). However, SCNEC constitutes only 2% of gynecological malignancies and usually occurs in the cervix and ovary (1). SCNEC in the gynecologic tract (SCNEC-GT) has a high incidence of lymphatic and distant metastasis with adverse outcomes (1, 2). The treatment of SCNEC-GT often includes surgery, radiation, and platinum-based chemotherapy, but no standard guideline has been achieved due to its rarity (1–3). Here we reported a 66-year-old female diagnosed with SCNEC-GT, mixed with endometrioid adenocarcinoma, squamous cell, and adenosquamous carcinoma. Until December 2021, the patient has achieved more than 27 months of progression-free survival (PFS) and has a continued complete response after the treatment consisting of surgery, chemotherapy, and immunotherapy. This case is presented due to the rare combination of four pathological types and durable response to treatment, especially immunotherapy.



Case Presentation

A 66-year-old Chinese woman was admitted to our hospital in July 2019, with a chief complaint of postmenopausal vaginal bleeding along with abdominal distension. During the physical examination, the uterus was enlarged, like that of a 4-month pregnancy, and with a lightly pressing pain. History of other diseases, family history of cancer, and habits of smoking or drinking were denied. No abnormality was found in the serum tumor markers (CEA, CA199, CA125, CA153, and AFP) or reproductive hormones (testosterone, estradiol, progesterone, prolactin, follicle stimulating hormone, and luteinizing hormone). The abdominal CT scan showed an irregular and uneven mass (92 × 93 mm) spreading from the uterine fundus to the cervix with inhomogeneous enhancement (Figure 1A). Besides this, masses with enhancement were found in the bilateral ovaries (left 20 x 15mm, right 24 × 25 mm) (Figure 1B). MRI showed that the mass in the uterus had an equal signal in T1WI, mixed (high or equal) signal in T2WI, and obviously high signal in DWI (Figures 1C, D).




Figure 1 | Radiographic findings before the treatment. (A, B) Preoperative CT scan showing the masses in the uterus and bilateral ovaries. MRI T2WI (C) and DWI (D) showing the mass in the uterus.



The patient underwent palliative operation of total hysterectomy with bilateral adnexectomy on July 26, 2019. The postoperative pathology showed that a small cell, high-grade NEC infiltrated the entire layers of the uterus, with a positive incisal margin in the left parametrium. The bilateral ovaries and right fallopian tube were also invaded by NEC with lymphovascular invasion. In addition, moderate–poor differentiated endometrioid adenocarcinoma and adenosquamous cancer were respectively detected in the right fallopian tube and the cervix. A nodule in the mesentery was confirmed as a metastasis of NEC combined with high–moderate differentiated squamous cell cancer. Besides this, atypical cells with increased nucleoplasm ratio indicating NEC were found in ascites. Based on postoperative pathology, the primary site of the tumor may be the uterus, and the tumor was stage IV according to the International Federation of Gynecology and Obstetrics (FIGO) staging (4). The expression of programmed cell death ligand 1 (PD-L1) was negative, with a tumor proportion score of less than 1%. The expression of p16 was positive. The pathological results are presented in Figure 2. Next-generation sequencing was conducted by a panel, including 457 cancer-associated genes for the tumor tissue in the uterus. A total of 15 alterations, including 12 single-nucleotide polymorphisms and 3 insertion/deletion variations, were detected (Supplementary Table S1). The tumor mutational burden (TMB) was 13.14 mutations/mega-base (Muts/Mb). The microsatellite status was stable (MSS) without length variation in five microsatellite locations (BAT-25, BAT-26, NR-21, NR-24, and MONO-27), which was consistent with the results of immunohistochemistry.




Figure 2 | Pathological findings. (A) Coexistence of small cell neuroendocrine carcinoma (SCNEC) and endometrioid adenocarcinoma in the uterus (H&E, 5 × 10). (B) The SCNEC area shows small round cells in nests and clusters (H&E, 10 × 10). (C) Typical features of endometrioid adenocarcinoma (H&E, 10 × 10). Immunohistochemistry staining positive for (D) CD56 (10 × 10), (E) CgA (20 × 10), and (F) Syn (10 × 10). (G) PD-L1 expression of our case, (H) Positive control of PD-L1, (I) Negative control of PD-L1.



At 1 month after surgery (August 27), multiple enlarged and merged lymph nodes were found in the posterior peritoneum, surrounding aorta, and postcava and bilateral iliac vessels, which were not found in the CT scan before the operation (Figures 3A, B). Therefore, we regarded the patient as undergoing disease progression according to radiographic findings, although biopsy was not performed to confirm the pathology. Chemotherapy (paclitaxel, 300 mg d1 + carboplatin, 450 mg d1) combined with immunotherapy (toripalimab, 240 mg d1) was conducted every 3 weeks since September 4, 2019. After two cycles of treatment, the lesions were obviously shrunk and evaluated as partial response (PR) according to RECIST 1.1 standard (Figure 3C). However, the patient suffered from serious nausea and vomiting and was treated with a monotherapy of toripalimab for the 3rd cycle. For the 4th to 6th cycles, combined therapy was conducted again. After 6 cycles, the lesions were also evaluated as PR, and then a monotherapy of toripalimab was administrated every 3 weeks for consolidation after January 2020. During the consolidation treatment of immunotherapy, the lesions were continuously shrunk and achieved a complete response (CR) (Figure 3D). The consolidation treatment of toripalimab was terminated in June 2020 due to economic reasons, and a reexamination was conducted every 3 months. The latest CT scan was done in December 2021 at a local hospital, and it showed durable CR of disease. Until December 2021, the PFS of the patient has exceeded more than 27 months.




Figure 3 | Radiographic findings during the treatment. (A) CT scan of the posterior peritoneum before surgery. (B) Multiple enlarged and merged lymph nodes were found in the posterior peritoneum at 1 month after surgery. (C) The lesions were obviously shrunk and evaluated as partial response after 2 cycles of combined treatment. (D) The disease achieved complete response during the consolidation treatment of toripalimab.





Discussion

Collision and composite tumors are a coexistence of more than two distinct histological types, accounting for only 1–6% of gynecologic malignancies (5–7). The cause of collision and composite tumors has not been completely elucidated. The simultaneous exposure of a carcinogen to embryologically similar tissues may give rise to similar histological subtypes, but it cannot explain the tumors containing different pathological subtypes. Other factors such as viral infections or genetic mutations may also work. Alejo et al. found p16 to be expressed in up to 89% of NECs in the cervix, consistent with the results of human papillomavirus (HPV) detection (8). Besides this, the positive rate of HPV18 was higher in NECs than in other types of cervical cancer (8). Similar conclusions were drawn in a system review including 228 cases from 41 studies (9). Our case showed a very rare combination of four pathological subtypes, including SCNEC, endometrioid adenocarcinoma, squamous cell, and adenosquamous cancer. SCNEC was the major component spreading from the uterus to the fallopian tube, ovaries, and parametrium, but the origin of SCNEC, in our case, is inconclusive; it may be transformed from other histological types of cancer or arise independently. The p16 expression of our case was positive, given the association with HPV infection.

SCNEC-GTs are poorly differentiated and aggressive, commonly presenting as a huge bulky mass and with deep myometrial invasion at the time of diagnosis. Lymphovascular invasions are observed in the majority of cases, and distant metastases are also very common (1). Due to the early propensity for regional and systemic spread, patients have an extremely poor prognosis (1, 2). However, no standard guideline has been established due to the rarity of SCNEC-GT. The management of SCNEC is mainly based on retrospective studies of limited size and treatment experience of small cell lung cancer (SCLC) and conventional gynecological cancers (1). Besides this, the Hainsworth TEP regimen is recommended for carcinoma of unknown primary tumor site, which may be an alternative treatment strategy for SCNEC—especially for those that coexisted with different histological types (10). In recent years, the investigation of molecular and immune profile sheds light on cancer treatment, which is more important than histologic classification to guiding therapy (1, 11, 12).

The value of immune checkpoint inhibitors (ICIs) in NECs, especially in recurrent and progressive cases, has been brought into focus (13, 14). Wang et al. reported a case of a large cell NEC in the lung with high TMB, which achieved a durable response to pembrolizumab (15). Based on CheckMate-032, Impower-133, Keynote-028, and Keynote-158 trials, FDA approved nivolumab, atezolizumab, and pembrolizumab in the treatment of SCLC. Besides this, atezolizumab plus chemotherapy has been recommended for the first-line treatment of extensive SCLC (16). The activity of ICIs in NECs-GT is only reported in a few cases and mainly in the cervix. Paraghamian et al. used nivolumab in a patient with recurrent, metastatic, and PD-L1-negative cervix SCNEC experiencing a CR (17). Sharabi et al. reported a metastatic, chemotherapy-refractory cervix NEC case with a high TMB and treated with nivolumab combined with radiotherapy, which achieved CR for nearly more than 10 months (18). In our case, the combined treatment of chemotherapy and PD-1 inhibitor was conducted for 5 cycles, followed by a consolidation treatment of PD-1 inhibitor for about half a year. Until December 2021, our patient has achieved at least 27-month PFS, suggesting the potential value of ICIs in SCNEC-GT.

However, in a phase II study, no patient responded to the monotherapy of pembrolizumab, which was among seven women with small cell carcinoma (6 cervical and 1 vulvar) who were enrolled regardless of PD-L1 expression (19). Therefore, identifying patients who would probably benefit from ICIs is necessary in clinical practice. PD-L1 expression and MSI-High are generally accepted biomarkers for the response of ICIs (16, 20). Furthermore, previous studies provided mismatch repair-deficient as another biomarker (21), but NECs in the genital tract were overwhelmingly MSS and negative for PD-L1 expression (19, 22). Our case is also PD-L1 negative and MSS but has 13.14 Muts/Mb of TMB. A high TMB, generally regarded as a mutation load of more than 10 Muts/Mb, contributes to a high load of neoantigens which can be recognized by the immune system (23). Therefore, it is easier to eliminate tumor cells with TMB-H during immunotherapy. The Keynote-158 trial found an improved overall response rate in TMB-H patients treated with pembrolizumab in 10 types of cancer, including neuroendocrine tumor (24). Therefore, the FDA has approved pembrolizumab for adults and children with TMB-H solid tumors. Our patient experienced CR to PD-1 inhibitor and continuously benefited from immunotherapy, which may be explained by the high TMB.

The treatment duration of PD-1 inhibitor for our patients was about 9 months. In phase 3 clinical trials, the duration of immunotherapy usually ranges from up to 2 years to disease progression, but no firm conclusion has been achieved about the optional treatment duration. No significant difference was found in the overall survival (OS) of non-small cell lung cancer (NSCLC) patients treated with PD-1 inhibitor either for 2 years or until disease progression (25, 26). Antonia et al. suggested limiting the treatment to 1 year since stage III NSCLC patients benefit from a 1-year consolidation treatment of durvalumab after a concurrent chemoradiotherapy (27), but the Checkmate 153 trial showed that continuous nivolumab prolonged the PFS and OS of metastatic NSCLC patients in comparison with 1-year fixed duration (28). Therefore, whether a longer treatment may attribute to a better outcome is still uncertain. The investigation on the optimal treatment duration of ICIs is a new challenge to clinical practice. Previous researchers found that depth of response might be related to prognosis, and CR on ICIs helped in making the decision to stop the treatment (29).

Our patient experienced PR after the combination treatment and further achieved CR during the consolidation treatment of immunotherapy. Besides this, the patient had progression-free status for about 18 months after the termination of immunotherapy. The continuous antitumor effect after stopping immunotherapy may be attributed to the formation of immunological memory T cells (30). In the OAK trial, among 119 NSCLC patients treated with atezolizumab who lived for more than 24 months after randomization, 21% patients had progression disease as best response and 40% patients were PD-L1 negative, indicating that long-term survival was not limited to the responders (31). In the CA209-003 study, only 56% NSCLC patients who survived to 5 years with nivolumab completed the maximum treatment cycles (25). A durable response was also observed in Checkmate 017 and Checkmate 057 studies (32, 33). These results suggest that the survival benefit of ICIs might not only be correlated with treatment duration.



Concluding Remarks

We reported a very rare combination of four pathological subtypes including SCNEC, endometrioid adenocarcinoma, squamous cell, and adenosquamous cancer. The patient was TMB-H and achieved more than 27 months of PFS after a treatment of surgery, chemotherapy, and immunotherapy. The durable response to PD-1 inhibitor indicates the potential value of immunotherapy in SCNEC-GT, and patients with TMB-H can be recommended to immunotherapy since it has been approved and they may achieve potential benefit.



Data Availability Statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding author.



Ethics Statement

Ethical approval was not required for this case report in accordance with the local legislation and institutional requirements. Written informed consent was obtained from the patient’s husband for the publication of any potentially identifiable images or data included in this article.



Author Contributions

YZ contributed to the conception. XS contributed to the design and writing. YZ, XZ, and CX were involved in the care of the patient. WP contributed to the histopathological analysis and figure production. QW helped to revise the manuscript. All authors contributed to the article and approved the submitted version.



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2022.750970/full#supplementary-material



Abbreviations

SCNEC, small cell neuroendocrine carcinoma; NECs, neuroendocrine carcinomas; SCNEC-GT, small cell neuroendocrine carcinoma in gynecologic tract; PD-L1, programmed cell death ligand 1; TPS, tumor proportion score; NGS, next-generation sequencing; TMB, tumor mutational burden; Muts/Mb, mutations/mega-base; MSS, microsatellite status was stable; dMMR, mismatch repair-deficient; PR, partial response; CR, complete response; SCLC, small cell lung cancer; NSCLC, non-small cell lung cancer; ICIs, immune checkpoint inhibitors; PFS, progression-free survival; OS, overall survival.



References

1. Winer, I, Kim, C, and Gehrig, P. Neuroendocrine Tumors of the Gynecologic Tract Update. Gynecologic Oncol (2021) 162(1):210–9. doi: 10.1016/j.ygyno.2021.04.039

2. Gibbs, J, Mei, S, Economos, K, Lee, YC, and Kanis, MJ. Clinicopathologic Features, Incidence, and Survival Trends of Gynecologic Neuroendocrine Tumors: A SEER Database Analysis. Am J Obstetrics Gynecology (2019) 221(1):53.e1–6. doi: 10.1016/j.ajog.2019.02.052

3. Brennan, SM, Gregory, DL, Stillie, A, Herschtal, A, Mac Manus, M, and Ball, DL. Should Extrapulmonary Small Cell Cancer be Managed Like Small Cell Lung Cancer? Cancer (2010) 116(4):888–95. doi: 10.1002/cncr.24858

4. Oncology FCoG. FIGO Staging for Carcinoma of the Vulva, Cervix, and Corpus Uteri. Int J Gynaecology Obstetrics: Off Organ Int Fed Gynaecology Obstetrics (2014) 125(2):97–8. doi: 10.1016/j.ijgo.2014.02.003

5. Ayhan, A, Yalcin, OT, Tuncer, ZS, Gurgan, T, and Kucukali, T. Synchronous Primary Malignancies of the Female Genital Tract. Eur J obstetrics Gynecology Reprod Biol (1992) 45(1):63–6. doi: 10.1016/0028-2243(92)90195-5

6. Yang, L, Sun, X, Zou, Y, and Meng, X. Small Cell Type Neuroendocrine Carcinoma Colliding With Squamous Cell Carcinoma at Esophagus. Int J Clin Exp Pathology (2014) 7(4):1792–5.

7. Zaino, RJ, Unger, ER, and Whitney, C. Synchronous Carcinomas of the Uterine Corpus and Ovary. Gynecologic Oncol (1984) 19(3):329–35. doi: 10.1016/0090-8258(84)90200-2

8. Alejo, M, Alemany, L, Clavero, O, Quiros, B, Vighi, S, Seoud, M, et al. Contribution of Human Papillomavirus in Neuroendocrine Tumors From a Series of 10,575 Invasive Cervical Cancer Cases. Papillomavirus Res (2018) 5:134–42. doi: 10.1016/j.pvr.2018.03.005

9. Castle, PE, Pierz, A, and Stoler, MH. A Systematic Review and Meta-Analysis on the Attribution of Human Papillomavirus (HPV) in Neuroendocrine Cancers of the Cervix. Gynecologic Oncol (2018) 148(2):422–9. doi: 10.1016/j.ygyno.2017.12.001

10. Hainsworth, JD, Erland, JB, Kalman, LA, Schreeder, MT, and Greco, FA. Carcinoma of Unknown Primary Site: Treatment With 1-Hour Paclitaxel, Carboplatin, and Extended-Schedule Etoposide. J Clin Oncol Off J Am Soc Clin Oncol (1997) 15(6):2385–93. doi: 10.1200/JCO.1997.15.6.2385

11. Eskander, RN, Elvin, J, Gay, L, Ross, JS, Miller, VA, and Kurzrock, R. Unique Genomic Landscape of High-Grade Neuroendocrine Cervical Carcinoma: Implications for Rethinking Current Treatment Paradigms. JCO Precis Oncol (2020) 4:PO.19.00248. doi: 10.1200/PO.19.00248

12. Pei, X, Xiang, L, Chen, W, Jiang, W, Yin, L, Shen, X, et al. The Next Generation Sequencing of Cancer-Related Genes in Small Cell Neuroendocrine Carcinoma of the Cervix. Gynecologic Oncol (2021) 161(3):779–86. doi: 10.1016/j.ygyno.2021.04.019

13. Klein, O, Kee, D, Markman, B, Michael, M, Underhill, C, Carlino, MS, et al. Immunotherapy of Ipilimumab and Nivolumab in Patients With Advanced Neuroendocrine Tumors: A Subgroup Analysis of the CA209-538 Clinical Trial for Rare Cancers. Clin Cancer Res an Off J Am Assoc Cancer Res (2020) 26(17):4454–9. doi: 10.1158/1078-0432.CCR-20-0621

14. Patel, SP, Othus, M, Chae, YK, Giles, FJ, Hansel, DE, Singh, PP, et al. A Phase II Basket Trial of Dual Anti-CTLA-4 and Anti-PD-1 Blockade in Rare Tumors (DART SWOG 1609) in Patients With Nonpancreatic Neuroendocrine Tumors. Clin Cancer Res an Off J Am Assoc Cancer Res (2020) 26(10):2290–6. doi: 10.1158/1078-0432.CCR-19-3356

15. Wang, VE, Urisman, A, Albacker, L, Ali, S, Miller, V, Aggarwal, R, et al. Checkpoint Inhibitor is Active Against Large Cell Neuroendocrine Carcinoma With High Tumor Mutation Burden. J Immunotherapy cancer (2017) 5(1):75. doi: 10.1186/s40425-017-0281-y

16. Horn, L, Mansfield, AS, Szczęsna, A, Havel, L, Krzakowski, M, Hochmair, MJ, et al. First-Line Atezolizumab Plus Chemotherapy in Extensive-Stage Small-Cell Lung Cancer. N Engl J Med (2018) 379(23):2220–9. doi: 10.1056/NEJMoa1809064

17. Paraghamian, SE, Longoria, TC, and Eskander, RN. Metastatic Small Cell Neuroendocrine Carcinoma of the Cervix Treated With the PD-1 Inhibitor, Nivolumab: A Case Report. Gynecologic Oncol Res Practice (2017) 4:3. doi: 10.1186/s40661-017-0038-9

18. Sharabi, A, Kim, SS, Kato, S, Sanders, PD, Patel, SP, Sanghvi, P, et al. Exceptional Response to Nivolumab and Stereotactic Body Radiation Therapy (SBRT) in Neuroendocrine Cervical Carcinoma With High Tumor Mutational Burden: Management Considerations From the Center For Personalized Cancer Therapy at UC San Diego Moores Cancer Center. Oncologist (2017) 22(6):631–7. doi: 10.1634/theoncologist.2016-0517

19. Frumovitz, M, Westin, SN, Salvo, G, Zarifa, A, Xu, M, Yap, TA, et al. Phase II Study of Pembrolizumab Efficacy and Safety in Women With Recurrent Small Cell Neuroendocrine Carcinoma of the Lower Genital Tract. Gynecologic Oncol (2020) 158(3):570–5. doi: 10.1016/j.ygyno.2020.05.682

20. Frenel, JS, Le Tourneau, C, O'Neil, B, Ott, PA, Piha-Paul, SA, Gomez-Roca, C, et al. Safety and Efficacy of Pembrolizumab in Advanced, Programmed Death Ligand 1-Positive Cervical Cancer: Results From the Phase Ib KEYNOTE-028 Trial. J Clin Oncol (2017) 35(36):4035–41. doi: 10.1200/JCO.2017.74.5471

21. Le, DT, Durham, JN, Smith, KN, Wang, H, Bartlett, BR, Aulakh, LK, et al. Mismatch Repair Deficiency Predicts Response of Solid Tumors to PD-1 Blockade. Science (2017) 357(6349):409–13. doi: 10.1126/science.aan6733

22. Carroll, MR, Ramalingam, P, Salvo, G, Fujimoto, J, Solis Soto, LM, Phoolcharoen, N, et al. Evaluation of PARP and PDL-1 as Potential Therapeutic Targets for Women With High-Grade Neuroendocrine Carcinomas of the Cervix. Int J Gynecological Cancer Off J Int Gynecological Cancer Society (2020) 30(9):1303–7. doi: 10.1136/ijgc-2020-001649

23. Mariathasan, S, Turley, SJ, Nickles, D, Castiglioni, A, Yuen, K, Wang, Y, et al. TGFbeta Attenuates Tumour Response to PD-L1 Blockade by Contributing to Exclusion of T Cells. Nature (2018) 554(7693):544–8. doi: 10.1038/nature25501

24. Mosele, F, Remon, J, Mateo, J, Westphalen, CB, Barlesi, F, Lolkema, MP, et al. Recommendations for the Use of Next-Generation Sequencing (NGS) for Patients With Metastatic Cancers: A Report From the ESMO Precision Medicine Working Group. Ann Oncol Off J Eur Soc Med Oncol (2020) 31(11):1491–505. doi: 10.1016/j.annonc.2020.07.014

25. Gettinger, S, Horn, L, Jackman, D, Spigel, D, Antonia, S, Hellmann, M, et al. Five-Year Follow-Up of Nivolumab in Previously Treated Advanced Non-Small-Cell Lung Cancer: Results From the CA209-003 Study. J Clin Oncol (2018) 36(17):1675–84. doi: 10.1200/JCO.2017.77.0412

26. Vokes, EE, Ready, N, Felip, E, Horn, L, Burgio, MA, Antonia, SJ, et al. Nivolumab Versus Docetaxel in Previously Treated Advanced non-Small-Cell Lung Cancer (CheckMate 017 and CheckMate 057): 3-Year Update and Outcomes in Patients With Liver Metastases. Ann Oncol Off J Eur Soc Med Oncol (2018) 29(4):959–65. doi: 10.1093/annonc/mdy041

27. Antonia, SJ, Villegas, A, Daniel, D, Vicente, D, Murakami, S, Hui, R, et al. Overall Survival With Durvalumab After Chemoradiotherapy in Stage III NSCLC. N Engl J Med (2018) 379(24):2342–50. doi: 10.1056/NEJMoa1809697

28. Waterhouse, DM, Garon, EB, Chandler, J, McCleod, M, Hussein, M, Jotte, R, et al. Continuous Versus 1-Year Fixed-Duration Nivolumab in Previously Treated Advanced Non-Small-Cell Lung Cancer: CheckMate 153. J Clin Oncol (2020) 38(33):3863–73. doi: 10.1200/JCO.20.00131

29. Jansen, YJL, Rozeman, EA, Mason, R, Goldinger, SM, Geukes Foppen, MH, Hoejberg, L, et al. Discontinuation of Anti-PD-1 Antibody Therapy in the Absence of Disease Progression or Treatment Limiting Toxicity: Clinical Outcomes in Advanced Melanoma. Ann Oncol Off J Eur Soc Med Oncol (2019) 30(7):1154–61. doi: 10.1093/annonc/mdz110

30. Edwards, J, Wilmott, JS, Madore, J, Gide, TN, Quek, C, Tasker, A, et al. CD103(+) Tumor-Resident CD8(+) T Cells Are Associated With Improved Survival in Immunotherapy-Naïve Melanoma Patients and Expand Significantly During Anti-PD-1 Treatment. Clin Cancer Res an Off J Am Assoc Cancer Res (2018) 24(13):3036–45. doi: 10.1158/1078-0432.CCR-17-2257

31. von Pawel, J, Bordoni, R, Satouchi, M, Fehrenbacher, L, Cobo, M, Han, JY, et al. Long-Term Survival in Patients With Advanced non-Small-Cell Lung Cancer Treated With Atezolizumab Versus Docetaxel: Results From the Randomised Phase III OAK Study. Eur J Cancer (Oxf Engl 1990) (2019) 107:124–32. doi: 10.1016/j.ejca.2018.11.020

32. Horn, L, Spigel, DR, Vokes, EE, Holgado, E, Ready, N, Steins, M, et al. Nivolumab Versus Docetaxel in Previously Treated Patients With Advanced Non-Small-Cell Lung Cancer: Two-Year Outcomes From Two Randomized, Open-Label, Phase III Trials (CheckMate 017 and CheckMate 057). J Clin Oncol (2017) 35(35):3924–33. doi: 10.1200/JCO.2017.74.3062

33. Borghaei, H, Gettinger, S, Vokes, EE, Chow, LQM, Burgio, MA, de Castro Carpeno, J, et al. Five-Year Outcomes From the Randomized, Phase III Trials CheckMate 017 and 057: Nivolumab Versus Docetaxel in Previously Treated Non-Small-Cell Lung Cancer. J Clin Oncol (2021) 39(7):723–33. doi: 10.1200/JCO.20.01605




Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Su, Zhou, Xiao, Peng, Wang and Zheng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-12-750970-g002.jpg
5x10 b 50" 10x10 5 10x10

ESCNEC+endometrioid adenocarcinoma ESCNEC Endometrioid adenocarcinoma

>3 s 7“
“ - _—
» % o T 4 e
{ 4 e l:.A
- - Ele ¥ S -
e »a V.
¥ © 45 ' MR
o 4 .
[n® % . X “ v
| ) A . w &
[ ¥ “a L) g e
.
an p
A
L o »
» nA d ."‘. J’
3 'l
" "
N & ", )

'] -

Positive control Negative control





OEBPS/Images/fonc-12-750970-g003.jpg
2019-7-20 2019-8-27 2019-10-21 2020-4-1

Preoperation 1 month after operation After 2-cycle treatment Maintained by immunotherapy
Surgery TC+PD1 inhibitor  PD1 inhibitor
PD PR CR
Jul Jul 26t Aug 27h Sep 4th Jan Jun Dec
2019 2019 2019 2019 2020 2020 2021

\—Y—I

PFS 27m





OEBPS/Images/fonc.2022.750970_cover.jpg
, frontiers ‘ Frontiers in Oncology

Complete Response to
Immunotherapy Combined
With Chemotherapy in a
Patient With Gynecological
Mixed Cancer Mainly Composed
of Small Cell Neuroendocrine
Carcinoma With High Tumor
Mutational Burden: A Case Report





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Complete Response to Immunotherapy Combined With Chemotherapy in a Patient With Gynecological Mixed Cancer Mainly Composed of Small Cell Neuroendocrine Carcinoma With High Tumor Mutational Burden: A Case Report

      

        		

          Introduction

        



        		

          Case Presentation

        



        		

          Discussion

        



        		

          Concluding Remarks

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Supplementary Material

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-12-750970-g001.jpg
— ———WW:2001200 [200.0 W20

[200.000¢
‘ | WL: 4040 [40.04 I il WL: 40140 [40.000C
) O L 11 1| pFov:35.00cm Ll DFOV: 35.00cm x 35.0¢

Hospinl ZTU
ama MR360
POS: FFS






