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Gestational trophoblastic neoplasia (GTN) is extremely rare, but has a very good prognosis, with a cure rate close to 100%, for low-risk diseases. This article describes the case of a healthy 28-year-old nulliparous patient with GTN resistant to multiple lines of treatment. The era of immunotherapy is revolutionizing oncology, having already proved its worth in the treatment of many cancers. This article will have a specific focus on the emerging role of immunotherapy in the treatment of GTN. Unfortunately, the use of an immune checkpoint inhibitor (ICI) failed in our case, emphasizing on the necessity to clearly define the future role of immune therapy in GTN. Finally, given the rapid progression of the disease after hysterectomy, induction with Paclitaxel- Ifosfamide and then intensification with high-dose Carboplatin and Etoposide with peripheral blood stem cell support was given as a rescue therapy with still curative intent.
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1 Introduction

GTN is a spectrum comprising invasive mole, choriocarcinoma, placental site trophoblastic tumor (PSTT) and epithelioid trophoblastic tumor (ETT), and is one of the rarest gynecological tumors. 60% of GTNs result from mole (15–20% from complete hydatidiform mole (CHM) and 0,5% from partial hydatidiform mole (PHM)), and the incidence of choriocarcinoma is only 1/40000 pregnancies (1, 2). However, their prognosis is generally excellent thanks to their high chemosensitivity, and the overall cure rate exceeds 90% (1–3).

The choice of initial treatment is based on the International Federation of Gynecology and Obstetrics (FIGO) 2000 prognostic score (4–7). In Europe, monochemotherapy is the first-line choice for low-risk GTN, but resistance occurs in 25–30% of cases (8, 9). In the event off treatment failure, another single cytostatic agent or multidrug therapy may be proposed, depending on the patient’s risk profile (10, 11). Catch-up rates with Dactinomycin and EMACO are 75% and 87% respectively. Recently, some authors have suggested that immunotherapy could be a new treatment alternative for resistant disease, and the use of Avelumab has enabled in 53% of patients to be cured (12–31).

In this paper, we will discuss the current known lines of treatment that the patient unfortunately received without achieving complete remission, with an emphasis on immunotherapy.




2 Case report

In 2021, a 28-year-old G1P0 woman had been treated by curettage for CHM with an initial human chorionic gonadotropin (hCG) level of 220.000 IU/L. The case was registered at the Belgian National Reference Center and pathological slides were re-examined by experts. The decrease in the hCG level was regularly monitored until it reached a negative value 3 months later. Thereafter, hCG levels remained negative for 6 months.

In January 2022, the patient consulted for abnormal vaginal bleeding. At this time, the hCG level was 37.3 IU/L (nl < 5 IU/L). Close monitoring was initiated. An ectopic pregnancy was refuted after laparoscopy and intraoperative diagnostic hysteroscopy.

In agreement with the Belgian Gestational Trophoblastic Registry and Reference Center (University Hospital of Liege), we considered the development of post-molar GTN. A thoraco-abdominal CT-scan was performed to assess the extent of the disease, which proved negative. At this stage, we assigned a score of 4 and the patient received chemotherapy with methotrexate at a dose of 1mg/kg intramuscularly on days 1, 3, 5 and 7, alternating with oral folinic acid 15 mg on days 2, 4, 6 and 8 in accordance with European recommendations. Full staging was not performed, given the low-risk situation at the time. Unfortunately, resistance to treatment was observed during the 3rd cycle.

The patient underwent an imaging work-up before each new line of treatment to exclude disease extension. The extension work-up, including pelvic and brain Magnetic Resonance Imaging (MRI) and Fluorodeoxyglucose (FDG) Positron Emission Tomography (PET) scan, was negative. A second line of chemotherapy with Dactinomycin monotherapy was administered for 4 cycles (dose of 0.5 mg/d from D1 to D5 every 2 weeks). After a fall in hCG levels, a stagnation and then a re-ascension were observed. A new extension work-up using thoraco-abdominal CT-scan and cerebral MRI was reassuring.

After in-depth discussion with both the Belgian and French reference centers for trophoblastic disease, it was decided to propose the use of Avelumab-based immunotherapy as an alternative to polychemotherapy with Etoposide, Methotrexate, Actinomycin D, Cyclophosphamide and Vincristine (EMA-CO). The aim was to reduce long term toxicity and try to preserve natural fertility. Treatment was initiated after the patient’s informed consent had been signed, and after validation by the ethics committee due to the low level of evidence for this therapy in this situation. Unfortunately, no response to immunotherapy was observed.

After another negative CT-scan and brain MRI, we had no choice but to start a polychemotherapy. We regretted that the hCG level rose again after the sixth course of EMA-CO. Another line of chemotherapy based on Paclitaxel Platinum - alternating with Etoposide was therefore administered. We rapidly observed an escape from this protocol too. The evolution of hCG over the weeks of treatment is shown in the figure below (Figure 1).




Figure 1 | Lines of treatment: L0: curettage, L1: Methotrexate, L2: Dactinomycin, L3: Avelumab, L4: EMACO, L5: Paclitaxel/Cis, L6: Hysterectomy, L7: High dose chemotherapy.



Given this resistance to multiple systemic treatments and the absence of distant lesions, we decided to perform an inter-ovarian hysterectomy. The procedure was performed laparoscopically without uterine manipulator, and the specimen was extracted in a single piece. Pre-operative MRI confirmed the presence of a tumoral lesion into the uterus. The operation was performed in March 2023. Pathological analysis of the surgical specimen revealed a choriocarcinoma measuring 5 cm in diameter, located in the anterior wall of the uterine body and infiltrating its entire thickness. Two weeks after the operation, we observed a very rapid progression of the disease, with a hCG level of 67.906 IU/L. A CT-scan revealed multiple lung metastases.

After national and international multicenter consultation, the patient was referred for hematopoietic stem cells auto-transplantation in order to undergo chemotherapy intensification. Intensification treatment consisted of two courses of Ifosfamide-Paclitaxel with normalization of the hCG marker but not of the thoracic CT-scan, followed by three courses of high-dose Carboplatin/Etoposide under stem cells coverage. The regimen was alternated with Neupogen, a recombinant form of hematopoietic growth factor, before her stem cells were harvested. The patient finally went into complete biological and radiological remission after 1 year of intensification, more than 2 years after the initial molar pathology.




3 Discussion

Gestational trophoblastic neoplasia is an extremely rare gynecological tumor. Most of them result from the malignant evolution of a benign molar pregnancy. Transformation to GTN occurs in around 15–20% of CHMs (of which 3% develop into choriocarcinoma) and only 0.5 to 5% of PHMs (1–4). However, post-molar GTN is very rare after hCG normalization, occurring in only 0.35% of cases after CHM (5).

The particular complexity of our case already lies in the fact the classic FIGO criteria were not met to make a rapid diagnosis of GTN transformation (6, 7). The first post-MHC hCG test was negative in May 2021. During follow-up, a rise in hCG was noted in January 2022, i.e. after 8 months of negativation. The initial hypothesis was the development of a separate pregnancy labeled “pregnancy of unknown location” but was refuted after diagnostic laparoscopy. The diagnosis of post-molar GTN was retained. Thus, to determine the most appropriate treatment for this disease, we calculated its prognostic score based on the FIGO 2000 classification (Table 1).


Table 1 | FIGO 2000 prognostic classification.



The initial risk score was 4, with disease confined to the uterus (stage I). This was a low-risk score, justifying the initiation of methotrexate-based monochemotherapy as first-line treatment (8). GTN is highly chemosensitive tumour and the remission rate for this risk category is generally close to 100% (9). Treatment had to be stopped during the 3rd cycle, as hCG levels had been rising since the end of the 2nd cycle, indicating resistance to this first-line of monochemotherapy (10, 11).

Another monochemotherapy based on Actinomycin D had been introduced. Based on experience of the French reference center for trophoblastic diseases, it enables most patients who have developed resistance to MTX to catch up, with a complete response rate of 75%, while avoiding the short- (alopecia, asthenia, myelotoxicity, and renal failure) and long-term toxic effects (such as myelodysplasia, leukemia and infertility) of multi-agent therapy with EMA-CO (11).

Unfortunately, after 4 cycles, a further increase in hCG levels was observed. This observation is probably partly explained by the fact that the interval between the initial molar evacuation and the start of methotrexate treatment was greater than 7 months, which is a predictive factor for failure of second-line Dactinomycin therapy (11). The failure of 2 lines of chemotherapy led us to suspect an unrecognized chemoresistant GTN of the PSTT or ETT type, but anatomopathological analysis of some biopsies invalidated this diagnostic hypothesis.

After consultation with the Belgian and French Reference Center for Trophoblastic Diseases, we advised treating our patient with an emerging therapy in this indication. Over the last decade, immunotherapy has already proved its effectiveness in the treatment of melanoma, lung cancer and kidney cancer, and is revolutionizing the treatment of many other cancers (12, 13). GTNs have a particular genomic profile with a high paternal predominance capable of activating an immune response, making them an ideal target for immunotherapy (14, 15). This new therapeutic approach is based on the fact that the programmed death ligand 1 (PDL-1) binding protein is highly expressed in normal placentas and in all GTD subtypes (16–23). In tumors, PD-1 binding to PDL-1 inhibits T-cell activity. The use of PD-1/PDL-1 inhibitors can block this pathway, enabling T cells to destroy tumour cells (19). Given these facts, immune checkpoint inhibitors targeting PD-1 and PDL-1 appear to be effective in the treatment of GTN (12–31). This appears to be a promising way of avoiding combination of chemotherapy and its effects on the quality of life of young patients. Their efficacy has already been demonstrated in multidrug-resistant cases, but their role at an early stage of treatment is emerging (20–31).

The first ICI used for multi-drug resistant GTN was Pembrolizumab, a PD-1 inhibitor, by Ghorani et al. and they showed a complete response (CR) of 75% (3/4 patients). The literature describes only case reports and series concerning the use of immunotherapy in these situations (Table 2) (20–29). More recently Braga et al. reported a series of 3 cases of CR using this drug (25, 26). Unfortunately, this molecule is not available in Belgium for this indication. The only prospective trial available at the time is the TROPHIMMUN conducted by the team of You et al. This showed that Avelumab, an anti PDL-1 monoclonal antibody, could cure around 53% of GTN patients resistant to mono-chemotherapy (31). In their study, 15 patients received Avelumab at a dose of 10 mg/kg IV every 2 weeks until hCG normalization, followed by 3 additional consolidation cycles. A complete relapse-free response was observed after 29 months in 8/15 patients. In this cohort, only one patient, like ours, had received Actinomycin D in addition to MTX. Although this treatment has not yet been validated in this indication, given the low level of evidence, we proposed it to our patient in the hope of avoiding combined chemotherapy with its long-term toxic effects and preserving natural fertility (23, 24, 33). In their study, one cured patient was subsequently able to carry a pregnancy to term.


Table 2 | Some GTN cases treated with immunotherapy reported in the literature.



In view of these encouraging, albeit limited, results, the National Comprehensive Cancer Network has included immunotherapy in its guidelines as an alternative treatment chemotherapy resistant GTN.

Unfortunately, our patient’s hCG level continued to rise, from 33.000 to 115.212 IU/L in 3 weeks, indicating resistance to treatment as defined in this protocol (> 20% increase in hCG level sustained over 3 weeks or plateau with < 10% decrease over 3–4 weeks) (31). The mechanisms of resistance to immunotherapy are not yet well understood, and although its use looks promising in the treatment of GTN, further work is needed to assess which patients would benefit most (20, 23, 26). There is currently only one clinical trial investigating on the use of ICI in the management of GTN. Others are likely to emerge in the coming years, although the rarity of this disease makes the task difficult.

Given the progression of the disease and the fact that the work-up remained unchanged, we had no choice but to start combined EMA-CO chemotherapy according to the standard protocol (Table 3) with an expected remission rate of 87% (34–37).


Table 3 | Schema of EMA-CO Chemotherapy.



Once again, we were confronted with resistance to this polychemo-therapy after 6 cycles, despite a good initial response. Guidelines for these patients are not clearly established. Small studies have shown the efficacy of the alternative Paclitaxel-Etoposide and Paclitaxel-Cisplatin (TE-TP) regimen every 2 weeks, with the advantage of introducing new drugs in multi-resistant patients (36). Chemoresistance was observed after 7 cycles.

This resistance to several lines of chemotherapeutic agents nevertheless led us to suspect the presence of a chemoresistant focus, probably in the uterus. A new FDG/PET-scan and thoraco-abdominal CT-scan were performed at this time. This examination revealed for the first time hypermetabolism in the previously identified uterine dome site. In view of these findings and the resistance to 4 lines of chemotherapy and immunotherapy, we had no choice from an oncological point of view but to propose a hysterectomy to the patient, despite her young age and persistent desire for pregnancy.

The option of partial hysterectomy was discussed with the patient, although there are still only a few reported cases in remission who have undergone such an operation and achieved pregnancy with live birth (38, 39). After discussion with the couple, the choice of treatment was total hysterectomy with ovarian preservation. The anatomopathological and immunohistochemical diagnosis was that of a 5 cm diameter choriocarcinoma.

Significant and rapid progression of hCG levels postoperatively, associated with new lung metastases, necessitated the urgent resumption of chemotherapy. There is currently no consensus on the treatment of a condition as rare as this, but several small cohort studies have been carried out on the use of high-dose chemotherapy with hematopoietic stem cell autologous transplantation as a treatment of last resort (40–43). HDC is widely used in the treatment of hematological malignancies and has long been studied in the treatment of breast cancer, germ cell tumors and small cell lung cancer. From 1991 to 2016, only 28 cases of GTN treated with HDC have been reported in the literature. A complete response was observed in 13 of them. In 2018, Frijstein et al. presented the results of the world’s largest series of 32 patients, 13 of whom survived (41%) after a median follow-up time of 55 months (40). The patient received a regimen based on Paclitaxel, Ifosfamide, Carboplatin and Etoposide, as in the majority of cases described in the literature in this indication (43). She received a total of 3 autologous transplants. We are currently awaiting the long-term results of this final line of treatment, but the patient is still in remission with a complete serologic response one year after the end of the treatment.




4 Conclusion

This clinical history illustrated an extremely rare case of GTN resistant to multiple chemotherapies and even surgery. This clinical case report illustrates the therapeutic lines currently available for the treatment of this type of gynecological tumour, and discusses emerging immunotherapy in this field, notably with an anti-PDL1 monoclonal antibody called Avelumab. The initial results with Avelumab are encouraging, but require a higher level of evidence. Moreover, we do not know if ICIs should be given alone or associated to chemotherapy. Our case also shows that high-dose chemotherapy with autologous transplantation can be effective in GTN resistant to multiple regimens of chemotherapy.





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/s. 





Ethics statement

Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

AE: Conceptualization, Investigation, Visualization, Writing – original draft, Writing – review & editing. LD: Project administration, Resources, Supervision, Validation, Writing – review & editing. CP: Resources, Supervision, Writing – review & editing. JM: Validation, Writing – review & editing. FG: Supervision, Validation, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.




Acknowledgments

We would like to thank the patient for consenting to the presentation of this article.





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.





References

1. Ngan, H, Seckl, M, Berkowitz, R, Xiang, Y, Golfier, F, Sekharan, P, et al. Diagnostis and management of gestational trophoblastic disease: 2021 update. Int J Gynaecol Obstet. (2021) 155:86–93. doi: 10.1002/ijgo.13877

2. Lurain, JR. Gestational trophoblastic disease I: epidemiology, pathology, clinical presentation and diagnosis of gestational trophoblastic disease, and management of hydatidiform mole. Am J Obstet Gynecol. (2010) 203:531–9. doi: 10.1016/j.ajog.2010.06.073

3. Joyce, CM, Fitzgerald, B, McCarthy, TV, Coulter, J, and O’Donoghue, K. Advances in the diagnosis and early management of gestational trophoblastic disease. BJM Med. (2022) 1:e000321. doi: 10.1136/bmjmed-2022–000321

4. Clark, J, Slater, S, and Seckl, M. Treatment of gestational trophoblastic disease in the 2020s. Curr Opin Obstet Gynecol. (2021) 33:7–12. doi: 10.1097/GCO.0000000000000674

5. Albright, BB, Shorter, JM, Mastroyannis, SA, Ko, EM, Schreiber, CA, and Sonalkar, S. Gestational Trophoblastic Neoplasia After Human Chorionic Gonadotropin normalization following molar pregnancy: a systematic review and meta-analysis. Obstet Gynecol. (2020) 135:12–23. doi: 10.1097/AOG.0000000000003566

6. Ngan, HY, Bender, H, Benedet, JL, Jones, H, Montruccoli, GC, Pecorelli, S, et al. Gestational Trophoblastic Neoplasia, FIGO 2000 staging and classification. Int J Gynaecol Obstet. (2003) 83:175–7. doi: 10.1016/s0020–7292(03)90120–2

7. Weng, Y, Liu, Y, Benjoed, C, Wu, X, Tang, S, Li, X, et al. Evaluation and simplification of risk factors in FIGO 2000 scoring system for gestational trophoblastic neoplasia: a 19-year retrospective analysis. J Zheijang Univ Sci B. (2022) 23:218–29. doi: 10.1631/jzus.B2100895

8. Winter, MC. Treatment of low-risk gestational trophoblastic neoplasia. Best Pract Res Clin Obstet Gynaecol. (2021) 74:67–80. doi: 10.1016/j.bpobgyn.2021.01.006

9. Mendes da Silva, AL, do Nascimento Monteiro, K, Yazaki Sun, S, and Urban Berbely, A. Gestational trophoblastic neoplasia: Novelties and challenges. Placenta. (2021) 116:38–42. doi: 10.1016/j.placenta.2021.02.013

10. You, B, Pollet-Villard, M, Fronton, L, Labrousse, C, Schott, A-M, Hajri, T, et al. Predictive values of hCG clearance for risk of methotrexate resistance in low-risk gestational trophoblastic neoplasias. Ann Oncol. (2010) 21:1643–50. doi: 10.1093/annonc/mdq033

11. Prouvot, C, Golfier, F, Massardier, J, You, B, Lotz, J-P, Patrier, S, et al. Efficacy and safety of second-line 5-day Dactinomycin in case of methotrexate failure for gestational trophoblastic neoplasia. Int J Gynecol Cancer. (2018) 28:1038–44. doi: 10.1097/IGC.0000000000001248

12. Abbott, M, and Ustoyev, Y. Cancer and the immune system: the history and background of immunotherapy. Semin Oncol Nurs. (2019) 35:150923. doi: 10.1016/j.soncn.2019.08.002

13. Couzin-Frankel, J. Breakthrough of the year 2013. Cancer Immunother Science. (2013) 342:1432–3. doi: 10.1126/science.342.6165.1432

14. Mangili, G, Sabetta, G, Cioffi, R, Rabaiotti, E, Candotti, G, Pella, F, et al. Current evidence on immunotherapy for gestational trophoblastic neoplasia (GTN). Cancers. (2022) 14:2782. doi: 10.3390/cancers14112782

15. Fisher, RA, and Maher, GJ. Genetics of gestational trophoblastic disease. Best Pract Res Clin Obstet Gynaecol. (2021) 74:29–41. doi: 10.1016/j.bpobgyn.2021.01.004

16. Veras, E, Jurman, RJ, Wan, T-L, and Shih, l-M. PD-L1 expression in human placentas and gestational trophoblastic diseases. Int J Gynecol Pathol. (2017) 36:146–53. doi: 10.1097/PGP.0000000000000305

17. Bolze, P-A, Patrier, S, Massardier, J, Hajri, T, Abbas, F, Schott, AM, et al. PD-L1 expression in premalignant and Malignant trophoblasts from gestational trophoblastic diseases is ubiquitous and independent of clinical outcomes. Int J Gynecol Cancer. (2017) 27:554–61. doi: 10.1097/IGC.0000000000000892

18. Lu, B, Teng, X, Fu, G, Bao, L, Tang, J, Shi, H, et al. Analysis of PD-L1 expression in trophoblastic tissues and tumors. Hum Pathol. (2019) 84:202–12. doi: 10.1016/j.humpath.2018.10.001

19. Chen, S, Li, T, Meng, L, and Liu, K. Advances in immunotherapy and molecular targeted therapy of gestational trophoblastic tumor: current practice and future perspectives. Am J Cancer Res. (2022) 12:2422–32.

20. Deleuze, A, Massard, C, Le Du, F, You, B, Lefeuvre-Plesse, C, Bolze, P-A, et al. Management of trophoblastic tumors: review of evidence, current practice, and future directions. Expert Rev Anticancer Ther. (2023) 23:699–708. doi: 10.1080/14737140.2023.2215438

21. Salman, L, Bouchard-Fortier, G, and Covens, A. Immune checkpoint inhibitors for the treatment of gestational trophoblastic neoplasia: rationale, effectiveness, and future fertility. Curr Treat Options Oncol. (2022) 23:1035–43. doi: 10.1007/s11864–022-00988–8

22. Wang, X, Cang, W, Liu, X, Cheng, Y, Wan, X, Feng, F, et al. Anti-PD-1 therapy plus chemotherapy versus anti-PD-1 therapy alone in patients with high-risk chemorefractory or relapsed gestational trophoblastic neoplasia: a multicenter, retrospective study. EClinicalMedicine. (2023) 59:101974. doi: 10.1016/j.eclinm.2023.101974

23. Baas, IO, Westermann, AM, You, B, Bolze, P-A, Seckl, M, and Ghorani, E. Immunotherapy for GTN: a new paradigm. Gynecol Obstet Invest. (2023). doi: 10.1159/000533972

24. Hennah, L, Seckl, M, and Ghorani, E. Novel approaches to managing gestational trophoblastic tumors in the age of immunotherapy. Int J Gynecol Cancer. (2023) 33:414–9. doi: 10.1136/ijgc-2022–003771

25. Braga, A, Balthar, E, Souza, LCS, Samora, M, Rech, M, Madi, JM, et al. Immunotherapy in the treatment of chemoresistant gestational trophoblastic neoplasia – systematic review with a presentation of the first 4 Brazilian cases. Clinics (Sao Paulo). (2023) 78:100260. doi: 10.1016/j.clinsp.2023.100260

26. Ghorani, E, Kaur, B, Fisher, RA, Short, D, Joneborg, U, Carlson, JW, et al. Pembrolizumab is effective for drug-resistant gestational trophoblastic neoplasia. Lancet. (2017) 390:2343–5. doi: 10.1016/S0140–6736(17)32894–5

27. Choi, MC, Oh, J, and Lee, C. Effective anti-programmed cell death 1 treatment for chemoresistant gestational trophoblastic neoplasia. Eur J Cancer. (2019) 121:94–7. doi: 10.1016/j.ejca.2019.08.024

28. Wang, T, Guo, W, Ren, X, Lang, F, Ma, Y, Qiu, C, et al. Progress of immunotherapies in gestational trophoblastic neoplasms. J Cancer Res Clin Oncol. (2023) 149:15275–85. doi: 10.1007/s00432–023-05010–8

29. Lehmann, M, Hosa, H, Bartl, T, Tsibulak, I, Polterauer, S, Pötsch, N, et al. Combined chemotherapy and pembrolizumab salvages multi-chemotherapy agent and avelumab resistant choriocarcinoma: A case report. Gynecol Oncol Rep. (2023) 49:101259. doi: 10.1016/j.gore.2023.101259

30. Cheng, H, Zong, L, Kong, Y, Wang, X, Gu, Y, Cang, W, et al. Camrelizumab plus apatinib in patients with high-risk chemorefractory or relapsed gestational trophoblastic neoplasia (CAP 01): a single-arm, open-label, phase 2 trial. Lancet Oncol. (2021) 22:1609–17. doi: 10.1016/S1470–2045(21)00460–5

31. You, B, Bolze, P-A, Lotz, J-P, Massardier, J, Gladieff, L, Joly, F, et al. Avelumab in Patient with gestational trophoblastic tumors with resistance to single-agent chemotherapy: cohort A of the TROPHIMMUN Phase II Trial. J Clin Oncol. (2020) 38:3129–37. doi: 10.1200/JCO.20.00803

32. Huang, M, Pinto, A, Castillo, RS, and Slomovitz, BM. Complete Serologic Response to Pembrolizumab in a woman with chemoresistant metastatic choriocarcinoma. J Clin Oncol. (2017) 35(27):3172–4. doi: 10.1200/JCO.2017.74.4052

33. Bolze, P-A, You, B, Lotz, J-P, Massardier, J, Gladieff, L, Joly, F, et al. Successful pregnancy in a cancer patient previously cured of a gestational trophoblastic tumor by immunotherapy. Ann Oncol. (2020) 31:823–5. doi: 10.1016/j.annonc.2020.02.015

34. Alazzam, M, Tidy, J, Osborne, R, Coleman, R, Hancock, BW, and Lawrie, TA. Chemotherapy for resistant or recurrent gestational trophoblastic neoplasia. Cochrane Database Syst Rev. (2016), CD008891. doi: 10.1002/14651858.CD008891.pub3

35. Jareemit, N, Therasakvichya, S, Freitas, F, Paiva, G, Ramìrez, LA, Berkowitz, RS, et al. EMACO for treatment of gestational trophoblastic neoplasia: a multinational multicenter study. Gynecol Oncol. (2023) 170:114–22. doi: 10.1016/j.ygyno.2022.12.020

36. Braga, A, Elias, KM, Horowitz, NS, and Berkowitz, RS. Treatment of high-risk gestational trophoblastic neoplasia and chemoresistance/relapsed disease. Best Pract Res Clin Obstet Gynaecol. (2021) 74:81–96. doi: 10.1016/j.bpobgyn.2021.01.005

37. Turan, T, Karacay, O, Tulunay, G, Boran, N, Koc, S, Bozok, S, et al. Results with EMA/CO (etoposide, methotrexate, actinomycin D, cyclophosphamide, vincristine) chemotherapy in gestational trophoblastic neoplasia. Int J Gynecol Cancer. (2006) 16:1432–8. doi: 10.1136/ijgc-00009577-200605000-00074

38. Couder, F, Golfier, F, Vaudoyer, F, Massardier, J, Guastalla, J-P, Hajri, T, et al. Naissance vivante après hystérectomie partielle pour choriocarcinome gestationnel chimiorésistant. Gynecol Obstet Fertil. (2012) 40:376–8. doi: 10.1016/j.gyobfe.2012.02.006

39. Case, AM, Wilson, S, Colgan, TJ, and Greenblatt, EM. Fertility-sparing surgery, with subsequent pregnancy, in persistent gestational trophoblastic neoplasia. Hum Reprod. (2001) 16:360–4. doi: 10.1093/humrep/16.2.360

40. Frijstein, MM, Lok, CAR, Short, D, Singh, K, Fisher, RA, Hancock, BW, et al. The results of treatment with high-dose chemotherapy and peripheral blood stem cell support for gestational trophoblastic neoplasia. Eur J Cancer. (2019) 109:162–71. doi: 10.1016/j.ejca.2018.12.033

41. El-Helw, LM, Seckl, MJ, Haynes, R, Evans, LS, Lorigan, PC, Long, J, et al. High-dose chemotherapy and peripheral blood stem cell support in refractory gestational trophoblastic neoplasia. Br J Cancer. (2005) 93:620–1. doi: 10.1038/sj.bjc.6602771

42. Benigno, BB. High-dose chemotherapy with autologous stem cell support as salvage therapy in recurrent gestational trophoblastic disease. Int J Gynecol Cancer. (2013) 23:1331–3. doi: 10.1097/IGC.0b013e3182a017fc

43. Yamamoto, E, Niimi, K, Fujikake, K, Nishida, T, Murata, M, Mitsuma, A, et al. High-dose chemotherapy with autologous peripheral blood stem cell transplantation for choriocarcinoma: A case report and literature review. Mol Clin Oncol. (2016) 5:660–4. doi: 10.3892/mco.2016.1011




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 © 2024 Enuset, Duck, Petre, Machiels and Goffin. 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.2024.1391408_cover.jpg
& frontiers | Frontiers in Oncology

Case report: Multidrug resistant gestational

trophoblastic neoplasia: focus on failure of

immunotherapy and success of high-dose
chemotherapy





OEBPS/Images/fonc-14-1391408-g001.jpg
HCG levels (UI/L)

HCG's evolution during therapy
250000

200000

150000

100000

o

S pa

Q
3
14

b 85

M1 MEMI2  MIS M16 M19 M20 M23 M26M27

Months of treatment





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case report: Multidrug resistant gestational trophoblastic neoplasia: focus on failure of immunotherapy and success of high-dose chemotherapy

      

        		

          1 Introduction

        



        		

          2 Case report

        



        		

          3 Discussion

        



        		

          4 Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Authors

Huang et al. 2017 (32)
Ghorani et al. 2017 (26)
Choi et al. 2019 (27)
You et al. 2020 (31)

Braga et al. 2023 (25)

Immunotherap:
Pembrolizumab
Pembrolizumab
Pembrolizumab
Avelumab

Pembrolizumab

Prior treatme

GTN resistant to multiple lines of therapy
GTN resistant to multiple lines of therapy
GTN resistant to multiple lines of therapy
GTN resistant to monochemotherapy

GTN resistant to multiple lines of therapy

15

S CR after immuno apy

U

3/4

1/2 (partial response for the second patient)
8/15

3/3





OEBPS/Images/table3.jpg
Day

Day

Day

Etoposide
Methotrexate
Actinomycin D

Etoposide
Actinomycin D
Folinic acid

Vincristine
Cyclophosphamide

100 mg/m2 intravenous (IV)
100 mg/m” IV push and 200 mg/m” IV infusion
0,5 mg IV push

100 mg/m” IV

0,5 mg IV push

15 mg intramuscular or orally every 12 hours for
4 doses

1 mg/m” IV push
600 mg/m* IV





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





OEBPS/Images/table1.jpg
Antecedent pregnancy Hydatidiform mole Abortion Term

Interval months from index pregnancy <4 4-6 7= 18 >13
Serum hCG (UI/L) <10’ 10° - < 10" 10* - <10° >10°
Largest tumor size (including uterus) 3-<5cm >5cm

Site of metastases Lungs Spleen, kidney Gastro-intestinal Liver, brain
Number of metastases 0 1-4 5-8 >8

Previous chemotherapy No Failed monochemotherapy Failed polychemotherapy





