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Objective

Gallbladder cancer (GBC) is highly malignant and is often diagnosed at the advanced stage. Lack of opportunity to surgery results in an unsatisfactory outcome. This pilot study employed gemcitabine combined with nab-paclitaxel (AG) as a conversion therapeutic measure for locally advanced GBC and successfully achieved conversion surgery in three initially unresectable GBC patients. We will introduce our experience on improving the outcome of this dismal disease.



Methods

Radiology and nuclear medicine imaging were performed in each patient, and resectability was evaluated by joint consultation of our multi-disciplinary team (MDT). Patients evaluated as unresectable were treated with the AG regimen and re-evaluated for treatment response. When complete or partial response is achieved, MDT opinion would be required to assess the possibility of performing conversion surgery with R0 resection.



Results

Three GBC patients who were initially evaluated as unresectable successfully underwent R0 resection after conversion therapy with the AG regimen. The first case was a recurrent GBC patient evaluated as locally advanced and eventually achieved pathological complete response. The second case was a GBC patient who underwent R1 resection with residual lesions in the gallbladder bed and isolated No. 16 lymph node metastasis and who had a pathologically complete response after treatment. The third case had multiple but resectable liver metastases; both objective response and partial pathologic response were achieved. None of the patients experienced serious treatment-related adverse events. All cases revealed no evidence of recurrence or metastasis after a median follow-up of 12 months.



Conclusions

Conversion therapy shows a favorable efficacy in those unresectable GBC patients. Gemcitabine plus nab-paclitaxel has the potential to be used as a preoperative treatment option for GBC patients at the advanced stage. To further explore the efficacy of AG on conversion therapy for GBC patients, a prospective clinical trial has been registered (ChiCTR2200055698).
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Introduction

Gallbladder cancer (GBC) is one of the most lethal cancers, with reports of rising incidence and mortality rates (1, 2). Due to the lack of effective systemic treatments, surgery offers the only chance for cure. However, GBC usually develops with insidious onset. More than 50% of patients are already at an advanced stage when the tumor is detected, making radical surgical resection difficult or even impossible (3), while the recurrence rate after surgery is not low (4). At present, palliative chemotherapy is usually considered to be the treatment option for unresectable GBC, but shows a significantly worse prognosis compared to resected GBC (5). Therefore, it is very important to create surgical opportunities for GBC patients and to raise the proportion of radical surgery to improve the outcome.

Conversion therapy aims to achieve a downstaging effect through systemic therapy, with the expectation of radical surgical resection for previously unresectable tumors. This treatment pattern offers a new paradigm for advanced solid tumors and has made progress in liver, gastric, and colorectal cancers (6–8). Thus, it is necessary to establish a conversion therapy framework for GBC (9). Specifically, the following three issues need to be addressed: (1) the resectability assessment of GBC; (2) the modalities of systemic therapy; and (3) the timing of conversion surgery.

This article describes our experience in the conversion therapy of GBC. Through three typical cases with successful conversion surgery (Figure 1), the Xinhua criteria for assessing resectability of GBC, and the effectiveness of gemcitabine plus nab-paclitaxel (AG) as a chemotherapy regimen are discussed in detail. We believe that this could provide a new possibility for conversion therapy of GBC.




Figure 1 | Graphical abstract.





Methods


Patients and data collection

We reviewed patients diagnosed with pathologically confirmed GBC in our center from January 2020 to December 2021; three GBC patients with initial unresectable status who successfully underwent R0 resection after AG chemotherapy were included.

Patient information was completely collected, including baseline demographics and clinical characteristics, tumor characteristics, systemic therapy records, biological examinations, changes in imaging examinations, and surgery records. Clinical outcomes, such as postoperative complications, recurrences, and survival data, were also collected.



Resectability assessment

The resectability assessment was performed using radiology and nuclear medicine imaging methods. We classified GBC into four subgroups (Xinhua criteria), namely, resectable, borderline resectable, locally advanced, and metastatic, with decreasing resectability and progressively worse prognosis. Lymph nodes, adjacent organs, blood vessels, and bile ducts are the main aspects of our evaluation. The detailed information is shown in Figure 2.




Figure 2 | The resectability assessment of gallbladder cancer (Xinhua criteria).





Chemotherapy and toxicity assessment

Unresectable locally advanced and metastatic GBC patients were treated with AG as conversion therapy. The treatment decision was made by the multi-disciplinary team (MDT) following the principle of evidence-based medicine and was approved by the Ethics Committee of Xinhua Hospital affiliated to Shanghai Jiao Tong University School of Medicine. In addition, the treatment was conducted in accordance with the Declaration of Helsinki and principles of Good Clinical Practice. Written informed consent of all patients was obtained.

All patients were infused on the first and eighth day of a 21-day cycle and received an initial dosage of nab-paclitaxel, 125 mg/m2, followed by gemcitabine, 1,000 mg/m2, each for 30 min of intravenous injection, which was personalized according to the patient’s condition (10).

All toxicity adverse reactions were classified according to NCI-CTC 2.0. Adverse events of patients were closely observed during medication. If a toxicity of grade 3 or above was observed, the medication should be stopped immediately, and the dose should be reduced according to the specific situation after returning to the normal value.



Efficacy evaluation

The hematological examination was performed before each medication, and an imaging examination was performed every 4 weeks. After three to four cycles, according to Response Evaluation Criteria in Solid Tumors 1.1 (RECIST 1.1) criteria, the multidisciplinary team evaluated the response to the treatment and discussed the possibility of potential R0 resection.



Conversion surgery

When complete or partial response is achieved, MDT opinion would be required to assess the possibility of performing conversion surgery with R0 resection. The extent of resection was determined on a case-by-case basis. For GBC that still presented with primary lesions, radical cholecystectomy and regional lymph node dissection must be completed. As to the extent of liver resection, at least anatomical segment IVb/V resection would be performed if there was significant invasion of the liver. For GBC that needs re-resection, wedge resection of the gallbladder bed and regional lymph node dissection would be performed at least.



Postoperative adjuvant therapy and follow-up

All patients who underwent conversion surgery received a four-cycle adjuvant chemotherapy with gemcitabine and nab-paclitaxel, using the same dosage as preoperative chemotherapy. The adjuvant treatment also obtained the approval from the Ethics Committee of Xinhua Hospital affiliated to Shanghai Jiao Tong University School of Medicine and the written informed consent from all patients.

Patients were followed up by laboratory tests including tumor markers once a month and imaging examinations once every 3 months to monitor potential recurrence or metastasis.




Results


Conversion therapy of recurrent GBC

The first patient, a 66-year-old woman, was admitted to another hospital in August 2018 for “gallbladder stones” and underwent laparoscopic cholecystectomy, with a postoperative pathological diagnosis of gallbladder adenocarcinoma (grade II–III), infiltrating into the deep muscular layer (T1b). However, she did not receive further radical surgery or any adjuvant treatment. When she came to our outpatient clinic in March 2020, CT enhancement of the abdomen suggested enlarged lymph nodes in the hepatoduodenal ligament, invading the main trunk of the portal vein (PV) and the posterior wall of the common hepatic artery (CHA). PET/CT showed FDG-avid lymph nodes adjacent to the portal vein, and metastasis was first considered, with no obvious distant metastasis. There were no significant abnormalities in blood routine, liver function, and coagulation function; carcinoembryonic antigen (CEA) was 16.54 ng/ml, CA72-4 was 17.80 U/ml, and the other tumor marker levels were in the normal range. The diagnosis of regional lymph node recurrence of incidental gallbladder cancer was established.

According to our criteria of resectability assessment, when the main PV and CHA are invaded and cannot be reconstructed, the cancer should be classified to unresectable locally advanced stage. AG chemotherapy was started following MDT discussion. After four cycles, enhanced CT of the abdomen showed significant shrinkage of the target lymph nodes, which approximately disappeared, the periportal space of the portal vein and common hepatic artery became clear, and the tumor markers decreased to the normal range, achieving clinical partial response (PR) according to RECIST 1.1 criteria, with the opportunity for radical surgery. Radical regional lymphadenectomy with No. 16 lymph node sampling, wedge resection of the gallbladder bed, and resection of the extrahepatic bile duct were performed. Postoperative pathology showed negative bile duct margins and no tumor residue in the gallbladder bed, and a total of 13 lymph nodes were harvested, including the No. 7, No. 8, No. 12, No. 13, and No. 16 lymph nodes, all of which were reactive hyperplasia. One of the lymph nodes had fibrous tissue hyperplasia with histiocytic reaction, suggesting post-treatment changes of the tumor. Pathological complete response was achieved.

The patient received four cycles of adjuvant AG regimen. There was no sign of tumor recurrence at 23 months of follow-up so far. Treatment-related adverse events during the entire process included grade 2 leukopenia and nausea. The whole process of treatment is presented in Figure 3.




Figure 3 | The treatment process of patient #1.





Conversion therapy of GBC with distant lymph node metastasis

The second case was a 67-year-old woman with hypertension and diabetes. She presented to another hospital in March 2021 with abdominal pain. CT scan showed gallbladder stones with chronic cholecystitis. After undergoing laparoscopic cholecystectomy, pathology examination showed gallbladder adenosquamous carcinoma invading to the seroma, with vascular and nerve infiltration. Moreover, the margins of the specimen were positive. After admission to our hospital, imaging evaluation using PET/CT revealed residual lesions in the gallbladder bed with metastasis in the periaortic lymph nodes (No.16a2). CEA and CA-125 were above normal range.

In accordance with previous experience, periaortic lymph nodes are classified as distant lymph nodes. However, based on MDT discussion, we considered that for gallbladder cancer, isolated No. 16a2 lymph node metastasis still had the possibility of R0 resection and was therefore classified as locally advanced. After three-cycle AG chemotherapy, the metastatic lymph nodes exhibited a major response, not only in the regressed size, but also in the disappearance of FDG uptake. Then, she received anatomical live resection of segment IVb/V and extended lymphadenectomy including periaortic lymph node dissection. R0 resection was successfully achieved. Postoperative pathology showed adenocarcinoma involvement in the fibrous tissue of the gallbladder fossa and no tumor involvement in the liver parenchyma. A total of 16 lymph nodes were harvested; only one lymph node in the No. 13 group was positive and five lymph nodes in the No. 16 group were negative, implying a complete pathological response of the periaortic metastases.

This patient received four cycles of gemcitabine plus nab-paclitaxel as postoperative adjuvant chemotherapy. After 12 months of follow-up to date, she maintains a relapse-free status. No ≥grade 3 treatment-related adverse events occurred during the entire process. The whole process of treatment is presented in Figure 4.




Figure 4 | The treatment process of patient #2.





Conversion therapy of GBC with liver metastasis

The third patient was a 70-year-old man. He presented to our department in April 2021 with poor appetite and bilateral back radiating pain over the last 2 months. The abdominal enhancement CT scan and PET/CT scan indicated gallbladder malignancy, with the adjacent liver parenchyma invaded and multiple intrahepatic metastases, the larger one of which was 3.9 × 3.4 cm in size located in the anterior upper segment of right hepatic lobe. In addition, multiple enlarged lymph nodes in the hilar region and retroperitoneum were considered metastasis. Liver biopsy then confirmed gallbladder adenocarcinoma. The diagnosis of metastatic GBC at stage IV was made.

This is an obviously unresectable case with poor prognosis, but surprisingly, the patient achieved partial response after three cycles of AG chemotherapy. Radiology examinations revealed significant remission of the primary lesion as well as liver and lymph node metastases. The levels of CA19-9 dropped from 1,329 U/ml to 68.3 U/ml. Therefore, he underwent extended radical surgery for gallbladder cancer, including cholecystectomy, meso-hepatectomy (segment IV/V/VIII), and both regional and extended lymphadenectomy. Postoperative pathology showed moderate to low differentiated adenocarcinoma of gallbladder, invading to adjacent liver parenchyma. Of 17 lymph nodes retrieved, 3 were positive for metastasis. Notably, the surgical margins were all negative and the patient recovered rapidly without postoperative complications.

Four-cycle AG chemotherapy was added as postoperative adjuvant therapy. He had not shown signs of recurrence after 10 months of follow-up. Treatment-related adverse events during the entire process included grade 2 leukopenia and fatigue. The whole treatment process is presented in Figure 5.




Figure 5 | The treatment process of patient #3.






Discussion

Surgery is currently the only possible cure for GBC. Our previous study enrolled the largest multicenter cohort of GBC in China, with a total number of 6,159 patients in the registry (11, 12). We found that 34.26% of patients could not undergo surgery, and of those who received surgery, only 58.89% achieved radical resection. A significant difference could be found in the overall survival between non-radical resection and radical resection. The same conclusion that radical resection for GBC is associated with improved survival can also be found from the National Cancer Database in America (13). It indicates that radical surgery with the goal of R0 resection is particularly important to improve the prognosis of GBC, especially for GBC diagnosed at the advanced stage, which requires more accurate preoperative assessment of resectability.

GBC at the advanced stage is a challenge for surgeons because it is very unlikely to achieve R0 resection if upfront surgery is performed without a thorough and accurate preoperative evaluation by experienced MDT consultation. Furthermore, in some of the cases, even if extended surgery is performed, which simultaneously resected involved vessels and invaded organs to achieve clean margins, the long-term survival is still unsatisfactory. This is exemplified by the recent progress in the treatment of pancreatic cancer that defines pancreatic cancer into borderline resectable, locally advanced, and metastatic (14, 15). When evaluated as unresectable, whether technically unresectable or oncologically unresectable, the decision to upfront surgery should be avoided.

Current guidelines provide some principles on the indications for surgery, but offer limited help in clinical judgment of resectability (16, 17). In order to render a more practical and effective approach to assess the resectability of the GBC patient in clinical settings, we proposed the Xinhua criteria for the resectability of GBC at the advanced stage. The involvement of vital blood vessels, the invasion of neighboring organs, and the status of distant metastasis, mainly based on the anatomical features of both primary tumor and metastatic lesions, were the focus of attention. Medical imaging results are the key to our assessment (18, 19). Abdominal enhanced CT is most frequently used to determine the invasion of the tumor into surrounding blood vessels and adjacent organs. PET/CT is also important for the evaluation of tumor stage and to detect the presence of distant metastases. We further classified advanced GBC into four subtypes, which combined the information derived from radiological imaging findings and the feasibility of achieving en bloc resection. Therefore, limited resectable liver metastasis, which is traditionally classified as M1 in the TNM staging system but has benefited from surgery (20), is classified at the locally advanced stage.

Conversion therapy is suitable for unresectable GBC. Several reported cases have shown that unresectable GBC can be converted successfully to resectable GBC (21–24), which can greatly improve survival. However, the dosing regimens for conversion therapy are inconclusive. The first-line chemotherapy drugs for advanced GBC are gemcitabine plus platinum-based regimens, resulting from the ABC-02 trial in 2010 (25), with a median overall survival (OS) of 11.7 months and a median progression-free survival (PFS) of 8 months. This is not a satisfactory result. More importantly, the purpose of conversion therapy is to create an opportunity for surgery, requiring a high objective remission rate (ORR). Previous studies in unresectable biliary tract cancers reported that GC (gemcitabine and cisplatin) had an ORR of 16.2% (26), GEMOX (gemcitabine and oxaliplatin) had an ORR of 18.9% (27), and FOLFIRINOX (oxaliplatin, irinotecan, and 5-fluorouracil) had an ORR of 25% (28). Encouragingly, a recent phase II trial showed that the best ORR of AG in advanced cholangiocarcinoma was 30% (10), which may facilitate the implementation of radical surgery. Another clinical trial proved that nab-paclitaxel combined with gemcitabine and cisplatin prolonged PFS (11.8 months) and OS (19.2 months) in advanced biliary tract cancers compared to gemcitabine combined with cisplatin, while 16% patients withdrew owing to adverse events (29). Considering the treatment-related adverse events, we finally adopted a diphasic regimen of gemcitabine plus nab-paclitaxel.

The timing and approach to conversion surgery are individualized. In principle, the optimal surgical indication is to achieve oncological resectability. The extent of surgery included radical resection of the primary/secondary lesions and complete regional lymph node dissection. The extended lymph node dissection seems to provide a survival benefit (30, 31). Whether extrahepatic bile ducts should be routinely removed needs further studies (32). Long-term conversion therapy may affect organ function, increase the risk of surgical intervention, and cause tumor escape. Surgeons need to grasp the opportunity of conversion surgery. Tumor markers such as CEA and CA19-9 may provide some guidance, in addition to imaging examinations.

More efforts are still needed to overcome the limitations of the current conversion therapy paradigm. Firstly, this paper is designed to summarize the experience of conversion therapy for GBC by reviewing successful cases. In order to generate high-quality evidence, our center has launched a prospective trial (ChiCTR2200055698) to study the efficacy and safety of gemcitabine combined with nab-paclitaxel in the treatment of unresectable GBC. Secondly, we only use chemotherapy in preoperative treatment while a wider range of precise treatment modalities are available in the era of molecular targeted therapy and immune checkpoint inhibitors (33). Combination therapy needs to be studied in the future. Furthermore, we need to discover more reliable biomarkers to build efficacy prediction models that can better guide the selection of conversion treatment options.

In conclusion, this is the first reported case series of AG regimen on conversion therapy for locally advanced GBC. Our findings highlight that resectability assessment is essential and gemcitabine plus nab-paclitaxel is an effective preoperative treatment option for GBC patients at the advanced stage. Ongoing studies will accumulate more evidence to support our notion.



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 authors.



Ethics statement

This study was reviewed and approved by The ethics Committee of Xinhua Hospital affiliated with Shanghai Jiao Tong University School of Medicine. The patients/participants provided their written informed consent to participate in this study. 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

ZY, ZW and YX wrote the manuscript. SL, CC, ZS, YZ, XS, WS and XWang collected the clinical data of patients. ZY designed the figures. XWu and WG performed the critical review. All authors participated in the care of patients, contributed to the article and approved the submitted version.



Funding

This work was funded by the National Natural Science Foundation of China (No. 82172628, 81974371, 82173048 and 81902864); Xinhua Hospital Funded Clinical Research (21XHDB10).



Acknowledgments

We thank the patients and the staff in the Department of General Surgery of Xinhua Hospital.



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. Sung, H, Ferlay, J, Siegel, RL, Laversanne, M, Soerjomataram, I, Jemal, A, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin (2021) 71(3):209–49. doi: 10.3322/caac.21660

2. Zhang, M, Wu, C, Zuo, B, Gong, W, Zhang, Y, Yang, Y, et al. Trends of gallbladder cancer incidence, mortality, and diagnostic approach in urban shanghai between 1973 and 2009. Tumori (2020) 106(5):392–9. doi: 10.1177/0300891619890232

3. Yang, Z, Ren, T, Liu, S, Cai, C, Gong, W, and Shu, Y. Preoperative serum fibrinogen as a valuable predictor in the nomogram predicting overall survival of postoperative patients with gallbladder cancer. J Gastrointest Oncol (2021) 12(4):1661–72. doi: 10.21037/jgo-21-357

4. Chen, M, Li, S, Topatana, W, Lv, X, Cao, J, Hu, J, et al. Development and validation of a nomogram for predicting survival in gallbladder cancer patients with recurrence after surgery. Front Oncol (2020) 10:537789. doi: 10.3389/fonc.2020.537789

5. Ren, T, Li, YS, Geng, YJ, Li, ML, Wu, XS, Wu, WW, et al. Analysis of treatment modalities and prognosis of patients with gallbladder cancer in China from 2010 to 2017. Zhonghua Wai Ke Za Zhi (2020) 58(9):697–706. doi: 10.3760/cma.j.cn112139-20200403-00279

6. Tomasello, G, Petrelli, F, Ghidini, M, Russo, A, Passalacqua, R, and Barni, S. FOLFOXIRI plus bevacizumab as conversion therapy for patients with initially unresectable metastatic colorectal cancer: A systematic review and pooled analysis. JAMA Oncol (2017) 3(7):e170278. doi: 10.1001/jamaoncol.2017.0278

7. Petrowsky, H, Fritsch, R, Guckenberger, M, De Oliveira, ML, Dutkowski, P, and Clavien, PA. Modern therapeutic approaches for the treatment of malignant liver tumours. Nat Rev Gastroenterol Hepatol (2020) 17(12):755–72. doi: 10.1038/s41575-020-0314-8

8. Yoshida, K, Yamaguchi, K, Okumura, N, Tanahashi, T, and Kodera, Y. Is conversion therapy possible in stage IV gastric cancer: the proposal of new biological categories of classification. Gastric Cancer (2016) 19(2):329–38. doi: 10.1007/s10120-015-0575-z

9. Gong, W, Wu, X, and Yang, Z. Exploring novel therapeutic approach for advanced gallbladder cancer. Chin J Pract Surg (2022) 42(2):163–6. doi: 10.19538/j.cjps.issn1005-2208.2022.02.08

10. Sahai, V, Catalano, PJ, Zalupski, MM, Lubner, SJ, Menge, MR, Nimeiri, HS, et al. Nab-paclitaxel and gemcitabine as first-line treatment of advanced or metastatic cholangiocarcinoma: A phase 2 clinical trial. JAMA Oncol (2018) 4(12):1707–12. doi: 10.1001/jamaoncol.2018.3277

11. Ren, T, Li, Y, Zhang, X, Geng, Y, Shao, Z, Li, M, et al. Protocol for a gallbladder cancer registry study in China: the Chinese research group of gallbladder cancer (CRGGC) study. BMJ Open (2021) 11(2):e38634. doi: 10.1136/bmjopen-2020-038634

12. Sun, X, Wang, Y, Zhang, W, Wu, X, Wu, W, Chen, W, et al. Epidemiological characteristics, diagnosis, treatment and prognosis of gallbladder cancer in China: a report of 6 159 cases. Chin J Digestive Surg (2022) 21(1):114–28. doi: 10.3760/cma.j.cn115610-20220103-00004

13. Papageorge, MV, de Geus, S, Woods, AP, Ng, SC, Drake, FT, Cassidy, MR, et al. Undertreatment of gallbladder cancer: A nationwide analysis. Ann Surg Oncol (2021) 28(6):2949–57. doi: 10.1245/s10434-021-09607-6

14. Sabater, L, Munoz, E, Rosello, S, Dorcaratto, D, Garces-Albir, M, Huerta, M, et al. Borderline resectable pancreatic cancer. challenges and controversies. Cancer Treat Rev (2018) 68:124–35. doi: 10.1016/j.ctrv.2018.06.006

15. Michelakos, T, Pergolini, I, Castillo, CF, Honselmann, KC, Cai, L, Deshpande, V, et al. Predictors of resectability and survival in patients with borderline and locally advanced pancreatic cancer who underwent neoadjuvant treatment with FOLFIRINOX. Ann Surg (2019) 269(4):733–40. doi: 10.1097/SLA.0000000000002600

16. Chinese Medical Society, and Chinese Committee Of Biliary Surgeons. Guideline for the diagnosis and treatment of gallbladder carcinoma (2019 edition). Zhonghua Wai Ke Za Zhi (2020) 58(4):243–51. doi: 10.3760/cma.j.cn112139-20200106-00014

17. National Comprehensive Cancer Network. NCCN clinical practice guidelines in oncology: hepatobiliary cancer (2022 version I) (2022). Available at: http://www.nccn.org.

18. Choi, SY, Kim, JH, Park, HJ, and Han, JK. Preoperative CT findings for prediction of resectability in patients with gallbladder cancer. Eur Radiol (2019) 29(12):6458–68. doi: 10.1007/s00330-019-06323-4

19. Gupta, P, Meghashyam, K, Marodia, Y, Gupta, V, Basher, R, Das, CK, et al. Locally advanced gallbladder cancer: a review of the criteria and role of imaging. Abdom Radiol (NY) (2021) 46(3):998–1007. doi: 10.1007/s00261-020-02756-4

20. Higuchi, R, Ono, H, Matsuyama, R, Takemura, Y, Kobayashi, S, Otsubo, T, et al. Examination of the characteristics of long-term survivors among patients with gallbladder cancer with liver metastasis who underwent surgical treatment: a retrospective multicenter study (ACRoS1406). BMC Gastroenterol (2022) 22(1):152. doi: 10.1186/s12876-022-02234-9

21. Castelo, BM, Estevinho, F, Correia, PJ, Honavar, M, Raposo, C, Silva, AC, et al. Gallbladder cancer: Complete resection after second line treatment in stage IV disease. J Gastrointest Cancer (2019) 50(3):564–7. doi: 10.1007/s12029-017-0044-5

22. Prieto, M, Gastaca, M, Ruiz, P, Ventoso, A, Palomares, I, Perfecto, A, et al. Long term recurrence free survival in a stage IV gallbladder cancer treated with chemotherapy plus trastuzumab and salvage liver resection. Ann Hepatobiliary Pancreat Surg (2019) 23(4):403–7. doi: 10.14701/ahbps.2019.23.4.403

23. Liu, T, Li, Q, Zhang, W, and Zhu, Q. Long-term response to gemcitabine, cisplatin, and nab-paclitaxel followed by maintenance therapy for advanced gallbladder cancer: A case report and literature review. Front Oncol (2021) 11:733955. doi: 10.3389/fonc.2021.733955

24. Zhang, Q, Liu, X, Wei, S, Zhang, L, Tian, Y, Gao, Z, et al. Lenvatinib plus PD-1 inhibitors as first-line treatment in patients with unresectable biliary tract cancer: A single-arm, open-label, phase II study. Front Oncol (2021) 11:751391. doi: 10.3389/fonc.2021.751391

25. Valle, J, Wasan, H, Palmer, DH, Cunningham, D, Anthoney, A, Maraveyas, A, et al. Cisplatin plus gemcitabine versus gemcitabine for biliary tract cancer. N Engl J Med (2010) 362(14):1273–81. doi: 10.1056/NEJMoa0908721

26. You, MS, Ryu, JK, Choi, YH, Choi, JH, Huh, G, Paik, WH, et al. Therapeutic outcomes and prognostic factors in unresectable gallbladder cancer treated with gemcitabine plus cisplatin. BMC Cancer (2019) 19(1):10. doi: 10.1186/s12885-018-5211-y

27. Jang, JS, Lim, HY, Hwang, IG, Song, HS, Yoo, N, Yoon, S, et al. Gemcitabine and oxaliplatin in patients with unresectable biliary cancer including gall bladder cancer: a Korean cancer study group phase II trial. Cancer Chemother Pharmacol (2010) 65(4):641–7. doi: 10.1007/s00280-009-1069-7

28. Phelip, JM, Desrame, J, Edeline, J, Barbier, E, Terrebonne, E, Michel, P, et al. Modified FOLFIRINOX versus CISGEM chemotherapy for patients with advanced biliary tract cancer (PRODIGE 38 AMEBICA): A randomized phase II study. J Clin Oncol (2022) 40(3):262–71. doi: 10.1200/JCO.21.00679

29. Shroff, RT, Javle, MM, Xiao, L, Kaseb, AO, Varadhachary, GR, Wolff, RA, et al. Gemcitabine, cisplatin, and nab-paclitaxel for the treatment of advanced biliary tract cancers: A phase 2 clinical trial. JAMA Oncol (2019) 5(6):824–30. doi: 10.1001/jamaoncol.2019.0270

30. Kitagawa, Y, Nagino, M, Kamiya, J, Uesaka, K, Sano, T, Yamamoto, H, et al. Lymph node metastasis from hilar cholangiocarcinoma: audit of 110 patients who underwent regional and paraaortic node dissection. Ann Surg (2001) 233(3):385–92. doi: 10.1097/00000658-200103000-00013

31. Kishi, Y, Nara, S, Esaki, M, Hiraoka, N, and Shimada, K. Extent of lymph node dissection in patients with gallbladder cancer. Br J Surg (2018) 105(12):1658–64. doi: 10.1002/bjs.10913

32. Liu, F, and Li, FY. Puzzle and challenge in routine extrahepatic bile duct resection for advanced gallbladder carcinoma. Gut Liver (2020) 14(6):850–1. doi: 10.5009/gnl20150

33. Song, X, Hu, Y, Li, Y, Shao, R, Liu, F, and Liu, Y. Overview of current targeted therapy in gallbladder cancer. Signal Transduct Target Ther (2020) 5(1):230. doi: 10.1038/s41392-020-00324-2



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 Yang, Wu, Xiong, Liu, Cai, Shao, Zhu, Song, Shen, Wang, Wu and Gong. 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-12-977963-g001.jpg
Gemcitabine
+Nab-paclitaxel
-~

X 4 cycle

Gemcitabine
+Nab-paclitaxel 5
— o~
X 3 cycle

Gemcitabine
+Nab-paclitaxel

>
X 3 cycle

=
sl

Case Stage RECIST Surgery Pathological response





OEBPS/Images/fonc-12-977963-g004.jpg
Gemcitabine (1000mg/m?) + Nab-paclitaxel (125mg/m?), Day1 & Day8, x 3 cycle Adjuvant AG x 4 cycle | Surveillance —

Laparoscopic
Cholecystectomy

67y, Female

Further examination revealed residual
lesions around gallbladder bed and
isolated periaortic lymph node (No.16a,)
metastasis

I 1
1 Anatomical segment IVb/V resection + !
| extended lymphadenectomy + resection
, of the extrahepatic bile duct H
1
1

Diagnosed as
gallbladder
adenosquamous
carcinoma, stage IV

Ongoing follow-up

Pre-Chemotherapy

1
Tumor markers ' No.16a2 lymph node *

\__\

Baseline  After 1stcycle After2nd cycle After 3rd cycle

Post-Chemotherapy

—e—CEA(ng/mL) CA19-9(U/mL)
CA125(U/mL) CA72-4(UimL)





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Successful conversion surgery for locally advanced gallbladder cancer after gemcitabine and nab-paclitaxel chemotherapy

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Methods

        

          		

            Patients and data collection

          



          		

            Resectability assessment

          



          		

            Chemotherapy and toxicity assessment

          



          		

            Efficacy evaluation

          



          		

            Conversion surgery

          



          		

            Postoperative adjuvant therapy and follow-up

          



        



        



        		

          Results

        

          		

            Conversion therapy of recurrent GBC

          



          		

            Conversion therapy of GBC with distant lymph node metastasis

          



          		

            Conversion therapy of GBC with liver metastasis

          



        



        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-12-977963-g002.jpg
Radiologic Evaluation

® No regional lymph node
metastasis

0
Q/%O Lymph Nodes
0

® No extension beyond serosa or
into liver

,( Adjacent Organs

Vessels’ ® No extension to main portal vein
| §2 or hepatic artery
Bile Ducts ® No extension to extrahepatic or

hepatic ducts.

'Resectable: meet all criteria below; 2Borderline resectable/Locally advanced/Metastatic: meet one of the criteria below.

Resectable’

® Regional lymph nodes metastasis
(including nodes along the cystic
duct, common bile duct, common
hepatic artery, portal vein and
pancreatic head) without any
vascular invasion

® Directly invades the liver (no more
than 2cm) and/or one other
adjacent organ, such as: stomach,
duodenum, colon, pancreas.

® MPV/RPV/LPV is invaded, and
vascular reconstruction or
extended hepatectomy is feasible.

® RHA is invaded and right
hepatectomy is feasible.

® PHA/CHA is invaded <180°

® Directly invades the extrahepatic
or hepatic ducts, but more than
1cm away from the umbilical
portion of the left portal vein (U-
point).

Locally Advanced?

® Regional lymph nodes metastasis
with vascular invasion, regardless
of the extent.

® Metastasis to periaortic, pericaval,
superior mesenteric artery, and/or
celiac artery lymph nodes.

® Directly invades the liver (more
than 2cm) and/or two or more
other adjacent organs.

® Sole liver metastatic lesions and
limited to the hepatectomy-
feasible area.

® MPV/LPV is invaded and cannot
be reconstructed.

® RPV/RHA is invaded and right
hepatectomy is infeasible.

® PHA/CHA is invaded >180°.

® PHA/CHA is invaded <180°, and
reconstruction of PV is required at
the same time.

@ Directly invades the right hepatic
duct and can not tolerate major
hepatectomy.

® Directly invades the left hepatic
duct and less than 1cm away from
the umbilical portion of the left
portal vein (U-point).

® Distant lymph nodes metastasis,

such as supraclavicular lymph
nodes, inguinal lymph nodes, etc.

Unresectable liver metastasis
Carcinomatosis

Distant metastasis, such as brain
metastasis, lung metastasis,
ovarian metastasis, etc.

® NOS

® NOS

*PV: portal vein: MPV: main portal vein: RPV: right portal vein: LPV: left portal vein: RHA: right hepatic artery: PHA: proper hepatic artery: CHA: common hepatic artery: NOS: not otherwise specified.





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





OEBPS/Images/fonc-12-977963-g005.jpg
Gemcitabine (1000mg/m?2) + Nab-paclitaxel (125mg/m?2), Day1 & Day8, x 3 cycle Adjuvant AG x 4 cycle | Surveillance —

Initial consultation

70y, Male

1
4 : Radical cholecystectomy i
L Fomemmee- + + meso-hepatectomy i
AR Response Evaluation ! + radical lymphadenectomy 1

Further examination revealed directly Ongoing follow-up
invasion of adjacent liver parenchyma,
with multiple liver metastasis and

distant lymph nodes metastasis 1

gallbladder malignance,
liver biopsy confirmed
gallbladder adenocarcinoma,
Stage IV

____________________ N -
1
|

3 CA19-9
> 1329
2 1500
©
-
= 1000
=
£
'g o0 Q18 113
L? 68.3
(] 0
E Baseline  After 1st  After2nd  After 3rd
cycle cycle cycle
CA19-9(U/mL)
Other Tumor markers
2 80
o
2 60
‘g 40
3 20
£ .'x._.
g Baseline After 1st After 2nd After 3rd
8 cycle cycle cycle
o —e—CEA(ng/mL) -CA125(1U/mL)

CA15-3(U/mL)






OEBPS/Images/fonc.2022.977963_cover.jpg
, frontiers ‘ Frontiers in Oncology

Successful conversion surgery
for locally advanced gallbladder
cancer after gemcitabine and
nab-paclitaxel chemotherapy





OEBPS/Images/fonc-12-977963-g003.jpg
Adjuvant AG x 4 cycle | Surveillance —

Surveillance Gemcitabine (1000mg/m?) + Nab-paclitaxel (125mg/m?), Day1 & Day8, x 4 cycle

66y, Female

Ongoing follow-up

Postoperative regional lymph node
(No.12p) recurrence and encasement
of the main portal vein >180°

Diagnosed as
incidental gallbladder
adenocarcinoma,
stage I !

Pre-Chemotherapy
Post-Chemotherapy

Tumor markers

Baseline After 1st cycle After 2nd cycle After 3rd cycle After 4th cycle

== CEA(ng/mL) CAT72-4(U/mL) CA19-9(U/mL) CA125(U/mL)






