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Background

The emerging new standard of care for metastatic clear cell renal carcinoma (mRCC) becomes a challenge when access to new drugs is limited. In Serbia, sunitinib and pazopanib are the only available first-line therapies. The second-line treatment for mRCC has never been and is still not available. We aimed to assess overall survival (OS) in patients with mRCC who received first-line sunitinib or pazopanib when access to second-line treatment was not available.



Methods

This retrospective observational study analyzed data from a nationally representative cohort of 759 patients who started on first-line sunitinib or pazopanib between 1 January 2012 and 30 June 2019, in 4 centers in Serbia. The data cut-off date was 31 December 2019. Key eligibility criteria were clear cell RCC histology, measurable metastatic disease, performance status 0 or 1, and the Memorial Sloan Kettering Cancer Center favorable or intermediate prognosis. The primary outcome was OS from the start of first-line treatment to death or data cut-off date.



Results

The study population included 759 patients with mRCC who started with first-line sunitinib (n = 673; [88.7%]) or pazopanib (n = 86; [11.3%]). Overall, the mean age was 61.0 ± 9.7 years at treatment baseline, and 547 (72%) were men. mRCC was primarily diagnosed in 230 (30%) patients, and most of them underwent cytoreductive nephrectomy prior to systemic therapy (n = 181 [79%]). Additional treatment of metastases prior to and/or during treatment was used in 169 patients (22.3%). Grade 3 and 4 adverse events occurred in 168 (22.1%) and 47 patients (6.2%), respectively, and treatment was permanently stopped because of toxicity in 41 (6.9%). The OS was calculated from the start of first-line treatment, and the median follow-up was 14 months (range, 0–97). The median OS in the entire cohort was 17 months (95% CI, 14.6–19.4).



Conclusions

With only available sunitinib and pazopanib in first-line treatment, modest improvements are seen in the overall survival of patients with mRCC in real world clinical practice. In circumstances of limited availability of cancer medicines, our results can contribute to accelerating patient access to novel cancer therapies that have been shown to prolong survival in mRCC.
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Introduction

Among all urological malignant tumors, renal cell carcinoma (RCC) is the third most common, after prostate cancer and urothelial cancer (1). As a serious and potentially lethal disease, it presents a challenge in multidisciplinary treatment. Approximately 30% of patients with clear cell RCC are initially diagnosed in the metastatic stage of disease, and 1/3 of patients will relapse with metastases up to 3 years after being surgically treated for initially localized clear cell RCC (2). Systemic targeted therapy and immunotherapy are the mainstays of treatment for metastatic clear cell RCC (mRCC). Owing to emerging evidence from clinical trials demonstrating improved overall survival with both dual immunotherapy and a combination of immunotherapy with targeted therapy compared to single-agent Tyrosine kinase inhibitor (TKI) therapy, international treatment guidelines and recommendations for first-line treatment of mRCC have been dramatically changed in recent years (3, 4). Moreover, real world data published so far on this topic appear to be similar to results found in recently reported clinical trials (5). Second-line therapy is a necessary part of treatment and options are based on the treatment received in the first-line setting. However, following treatment recommendations for mRCC becomes a challenge when access to new drugs is limited. In Serbia, sunitinib and pazopanib are the only available first-line targeted therapies. The second-line treatment for mRCC has never been and is still not available. Limited evidence exists on treatment outcomes of first-line targeted therapy when access to second-line treatment for mRCC is not available. Other studies which explored treatment outcomes of first-line targeted therapy focused more on choosing the appropriate options in second-line treatment rather than on maintaining first-line treatment for as long as possible.

This study is the first retrospective observational study conducted in Serbia with the aim of describing treatment characteristics and survival outcomes in patients with mRCC who received first-line sunitinib or pazopanib in a real-world setting when access to second-line treatment is not available.



Materials and Methods


Study Design

This was a national, multicenter, retrospective observational study conducted in Serbia, focused on evaluating first-line TKI treatment survival outcomes in patients with clear cell mRCC in a real-world setting. A total of 759 patients who started on first-line TKI between January 1, 2012, and June 30, 2019, were enrolled in this study. This number represents the national cohort of the entire patient population treated in 4 centers in Serbia. The data cutoff for this analysis was 31 December 2019, and patients were followed-up for at least 6 months after enrollment. Key eligibility criteria were age ≥18 years, histologically confirmed diagnosis of ccRCC, measurable disease according to the Response Evaluation Criteria in Solid Tumors (RECIST v1.1), performance status 0 or 1, and Memorial Sloan Kettering Cancer Center (MSKCC) favorable or intermediate prognosis. All patients who were given at least 1 dose of first-line TKI were eligible for the study. Patients not included in this study represent a population with non-clear cell RCC, performance status ≥2 and MSKCC poor prognosis who cannot receive first-line TKI in Serbia according to administrative rules proposed by the National Health Insurance Fund (NHIF). Patients treated as part of clinical research trials were not included. Data were retrospectively collected from electronic and paper medical records, and included demographic and clinical characteristics at baseline, treatment characteristics, and survival outcome data. In Serbia, sunitinib was available from November 2011, and pazopanib became available in March 2017. Patients received either sunitinib or pazopanib as a first-line regimen, according to the agreed choice of the physician and patient. The sunitinib starting dose was 50 mg once daily, either on the standard sunitinib schedule (4/2 schedule) or alternate dosing schedule (2/1 schedule). Pazopanib was given at a starting dose of 800 mg once per day. Subsequent dose reductions and/or switches to an alternate 2/1 dosing schedule for sunitinib were applied in accordance with personal tolerability. Patients were stratified into favorable and intermediate risk groups according to five MSKCC risk factors. Treatment-related toxicities were graded according to the National Cancer Institute CTCAE v5.0. Safety assessments were based on the occurrence of toxicity grade 3 or 4 during the treatment. The RECIST v.1.1 criteria were used to evaluate treatment response. Radiographic assessment was performed every 3 months during the first year of treatment and then every 6 months. Treatment response was evaluated only for patients who had had at least one radiographic assessment. Duration of treatment was defined as the time from the initiation of treatment to permanent treatment discontinuation for any reason. The definition of disease progression includes radiographic or clinical progression alone or a combination of radiographic and clinical progression. The reasons other than disease progression, death from any cause or adverse event leading to permanent treatment discontinuation included—the patient was lost to follow-up or wished to end treatment. The primary endpoint of the study was the evaluation of overall survival (OS) for first-line TKI therapy. OS was defined as the time from the initiation of first-line TKI therapy to death from any cause. The other outcome of interest was progression-free survival (PFS), defined as the time from the initiation of first-line TKI therapy to the earliest date of physician-assessed disease progression or death from any cause. Patients who were lost to follow-up and those who were still alive or had not progressed at the end of the data cutoff analysis were censored in statistical analysis. The study was approved by the Ethical Committee of the Institute of Oncology and Radiology of Serbia, Belgrade under number 3134/01, issued on 25 August 2020.



Statistics

Results were presented as frequencies (%), means ± standard deviation or median (interquartile range) depending on data type and distribution. Kaplan–Meier analysis was used to estimate the progression-free survival and overall survival. Survival is presented as the median (95% confidence interval). Statistical analyses were performed using R 4.0.2 (R Core Team, 2017) and conducted from March to July 2021.




Results


Demographic and Clinical Characteristics

This observational study included 759 patients with clear cell mRCC who were started with the first-line TKI sunitinib or pazopanib in 4 institutions in Serbia between 1 January 2012 and 30 June 2019. All patients received at least 1 dose of TKI. Demographic and clinical characteristics at baseline are shown in Table 1. Most of the patients in the cohort were men (N = 547, 72%). Overall, the mean age was 61.0 ± 9.7 years at the treatment baseline. Primary diagnosis confirmed the localized disease in 529 (70%), and locally advanced or metastatic disease in 230 (30%) patients. Most patients initially diagnosed with metastatic disease have undergone nephrectomy before systemic therapy (N = 181, 79%). According to the MSKCC prognostic criteria, 504 (66%) patients had an intermediate prognosis, with two risk factors found in 351 (70%). Based on available data, a calculation of the IMDC risk score was performed on 146 patients. In this subgroup, according to the MSKCC prognostic criteria, 36 (25%) patients had a favorable prognosis, and 110 (75%) patients had an intermediate prognosis. When recalculating the risk score according to IMDC criteria, 25 (22.7%) patients with the MSKCC intermediate prognosis were reclassified to the IMDC poor prognosis. A median number of 2 metastatic sites were radiographically confirmed at baseline, and the most common were the lungs (73%), lymph nodes (64%), bones (23%), local recurrence (20%), liver (16%), and adrenal gland (14%). According to the inclusion criteria, patients with a poor MSKCC prognosis and/or performance status ≥2 and/or with non-clear cell RCC histology were not candidates for first-line TKI treatment.


Table 1 | Demographic and clinical characteristics at baseline.





Treatment Characteristics

In total, 673 patients (88.7%) received sunitinib as first-line treatment, whereas the remaining 86 patients (11.3%) were administered pazopanib. TKI treatment crossover was not permitted. The characteristics of first-line TKI treatment are shown in Table 2. Treatment started either with the standard sunitinib schedule (4/2 schedule) in 515 patients (76.5%) or with an alternate dosing schedule (2/1 schedule) in 158 patients (23.5%). During the treatment, 156 (30%) of patients receiving the standard schedule were switched to an alternate dosing schedule. All patients started with 50 mg of sunitinib or 800 mg of pazopanib, and dose reduction was necessary for 99 patients (13%). Most of the reasons for dose reduction were treatment-related AE. At the data cutoff, 164 patients (21.6%) were still receiving therapy and 595 patients (78.4%) permanently discontinued first-line TKI. The most common reason for permanent discontinuation of first-line TKI was disease progression in 364 patients (61%). In our study, the definition of disease progression included radiographic or clinical progression alone, or a combination of radiographic and clinical progression.


Table 2 | First-line TKI treatment characteristics.



During first-line TKI treatment, stable disease was the most frequently observed best treatment response in 394 patients (51.9%). Radiographic progression at the first evaluation was found in 60 patients (7.9%). Treatment response was not evaluated in 114 patients (15%) because of reasons leading to early discontinuation of first-line TKI. The overall response rate for the entire cohort was 25.2%. Additional treatment of metastases before and/or during first-line TKI was used in 169 patients (22.3%). Permanent treatment discontinuation because of toxicity occurred in 41 patients (6.9%). Grade 3 AEs were recorded in 168 patients (22.1%) and Grade 4 AEs in 47 patients (6.2%).



Survival Outcomes—PFS and OS

Among the 759 patients included in the study, 496 (65.4%) had died, 55 (7.2%) were lost to follow-up, and 208 (27.4%) were still alive at the data cut-off. OS was calculated from the start of first-line TKI treatment, and the median follow-up time was 14 months (range, 0–97). Survival outcomes for first-line TKI are shown in Table 3. The median PFS and median OS in the sunitinib group were 14 months (95% CI, 12.3–15.7) and 17 months (95% CI, 14.2–19.8), respectively. The median PFS and median OS in the pazopanib group were 15 months (95% CI, 13.0–16.9) and 18 months (95% CI, 14.9–21.0), respectively. Median PFS and median OS in the entire cohort were 14 months (95% CI, 12.4–15.6) and 17 months (95% CI, 14.6–19.4), respectively. Kaplan–Meier estimates of PFS and OS for first-line sunitinib and pazopanib are shown in Figures 1, 2, respectively.


Table 3 | Survival outcomes of First-line TKI treatment.






Figure 1 | Kaplan–meier estimate of PFS for first-line sunitinib and pazopanib.






Figure 2 | Kaplan–meier estimate of OS for first-line sunitinib and pazopanib.






Discussion

For the most part, when access to a subsequent line of treatment for treating patients with clear cell mRCC is still lacking, clinicians in Serbia are challenged with how to maximize clinical effectiveness and how to maintain first-line TKI treatment for as long as possible.

In this observational study, we analyzed data collected retrospectively from the medical records of 759 patients with clear cell mRCC who received sunitinib or pazopanib in first-line treatment. Our goal was to present the characteristics and survival outcomes of treatment in everyday clinical practice when second-line therapy is not available.

The general characteristics of our patients are in accordance with published data from the literature (6–9). At the time of initial diagnosis, around 30% of patients in our study population had metastatic RCC, which is in line with previously reported data (2). The role of cytoreductive nephrectomy and metastasectomy in patients with mRCC has been controversial to date. According to data published so far from two randomized and a number of retrospective studies, the use of surgical treatment before and/or during systemic therapy in patients with mRCC should be carefully considered in accordance with patient characteristics and disease (10). Therefore, it is not surprising that in 79% of our patients primarily diagnosed with mRCC, cytoreductive nephrectomy was performed before the start of targeted therapy. However, even with the goal of maintaining first-line TKI as long as possible, the addition of metastasectomy and stereotactic radiosurgery was less used before and/or during systemic therapy in our patient population, mainly due to a lack of evidence-based data. It is known that in clinical practice, optimizing the dosing regimen provides an improvement in the efficacy and safety of the therapy. Keeping in mind that first-line TKI is the only available treatment for patients with mRCC in Serbia, it was decided to avoid unnecessary treatment discontinuation due to adverse events. All patients in our study started treatment with the standard dose of sunitinib or pazopanib, which differs from the reported 75–87% in observational studies (11–19). In our cohort, 23% of patients started with a 2/1 sunitinib schedule, and 30% of patients who started with a 4/2 regimen were switched to a 2/1 dosing schedule. Only 13% of patients in both treatment groups had a dose reduction during treatment, which is significantly less compared to data reported in the COMPARZ study (pazopanib 44% and sunitinib 51%) (8), but is also less in comparison with studies from everyday practice (21–67%) (11–19). Findings published so far have shown that sunitinib was better tolerated in patients who received a 2/1 regimen compared with those on a standard 4/2 regimen (20), with similar treatment outcomes (21).

During the treatment, grade 3 and 4 AEs occurred in 28% of patients in our study, which is lower compared to data from the literature. To date, a very wide range of reported grade 3 and 4 AEs can be found in published phase 3 studies. Moreover, in comparing different phase 3 clinical studies, great variability in the occurrence of grade 3 and 4 AEs becomes obvious even with the same drug. Namely, in the phase 3 registration study for pazopanib, 33% of grade 3 and 4 AEs were reported (7), while 74% of patients in the COMPARZ study had grade 3 and 4 toxicities with pazopanib and sunitinib (8). However, data collected retrospectively together with less strict reporting of AE in everyday practice contributes to the variable results reported in observational studies. Namely, the significantly lower rate of grade 3 and 4 AEs reported in everyday practice may indicate that their actual occurrence is underestimated (11–19). However, it should also be noted that most TKI-related AE can be prevented and successfully treated when recognized in time (22). In our study, only 7% of patients permanently discontinued treatment because of significant TKI toxicity.

This study aimed to assess the survival outcomes of patients with mRCC who received sunitinib or pazopanib as first-line treatment in everyday practice when subsequent therapy was not available. According to data published so far in the literature, both in phase 3 studies (6–8) and observational studies (11–19), the most common reason for permanent discontinuation of first-line TKI was disease progression. The median PFS in our patients was 14 months, which is very similar to the results of registration studies both for sunitinib and pazopanib (11 months) in the first-line of mRCC treatment (6, 7). However, in retrospective studies from everyday practice, the median PFS for first-line TKI ranged from 8.4 to 23.8 months (11–19). Huge variations in mPFS observed in retrospective studies can be explained partly by differences in radiographic assessment intervals in routine clinical practice. Moreover, note that PFS is mostly based on the subjective assessment of researchers. This is notably evident in real-world evidence, where most of the criteria for disease assessment are not clearly defined. Nevertheless, in Serbia, where patients cannot continue with the subsequent line of treatment, radiographic progression is assessed more carefully to avoid mistakes and unnecessary treatment cessation. The primary endpoint of this study was the evaluation of OS in patients treated for mRCC with the only available sunitinib or pazopanib in a first-line setting.

Our study showed that patients with clear cell mRCC treated with sunitinib or pazopanib in first line had worse OS (17 months; CI 95% 14.6–19.4) compared with the results of phase 3 studies in the same population. A comparative study (COMPARZ) showed that pazopanib and sunitinib had similar OS (28.4 vs. 29.3 months; HR 0.91; CI 95% 0.79–1.06; p = 0.275) (8). Given the relatively similar demographic and clinical characteristics of the patient population in our study and the phase 3 studies, the estimated OS should be expected to be comparable. However, OS reported in clinical practice studies varies widely between 16.7 and 44 months (11–19), which reflects the presence of significant heterogeneity in clinical characteristics of patients and differences in managing therapy compared to the strict protocol used in phase 3 studies. In addition, our findings are consistent with observational studies examining the OS in patients receiving sunitinib or pazopanib in first line, according to the MSKCC or IMDC risk score (23, 24). Namely, patients with intermediate prognosis were divided into those who have one, and those who have two risk factors in MSKCC or IMDC risk score. The results of these studies showed that OS in patients who had intermediate-1 risk was more similar to OS in patients who had favorable prognosis according to MSKCC or IMDC criteria. In contrast, OS in patients who had intermediate-2 risk was more similar to OS in patients who had poor prognosis according to MSKCC or IMDC criteria. Rini et al. (23) showed that for first-line sunitinib, the median OS for patients with MSKCC intermediate-1 risk was 23.1 months and 16.7 months for patients with intermediate-2 risk. Similar results were reported for first-line sunitinib by Schmidinger et al. (24) with a median OS of 20.5 months and 15.1 months in patients with intermediate IMDC prognosis who had one or two risk factors, respectively. In our study, according to MSKCC criteria, 504 (66%) patients had an intermediate prognosis, with two risk factors found in 351 (70%). It is likely that the population of patients at intermediate risk has the greatest impact on OS in our cohort.

In Serbia, the second-line therapy for mRCC has never been and is still unavailable. The number of patients who are candidates for continuing treatment in Serbia is 35–40%. According to available data from the literature, the number of patients who continue treatment after the failure of the first-line TKI ranges between 26 and 63% in everyday practice (25).


Limitations

The limitations of this study are mostly marked by its retrospective nature. In addition, to comply with strict administrative criteria, only MSKCC but not IMDC risk score was used in selecting patients to start with treatment, which makes comparison with other retrospective studies difficult. Furthermore, combination therapy has become the new standard of care for the first-line treatment of mRCC, making the data on single-agent TKI treatment less relevant. However, these limitations simultaneously reflect everyday clinical practice, which is also the quality of this study.




Conclusion

In this representative national cohort study, with only available sunitinib and pazopanib as first-line treatments, modest improvements are seen in the overall survival of patients with mRCC in real-world clinical practice. When access to a subsequent line of treatment and new cancer medicines is limited, common sense and clinical experience become more obvious than strictly following the treatment guidelines that cannot be followed. Considering the emerging new standard of care for clear cell mRCC, our results can accelerate patient access to novel cancer therapies shown to prolong survival in mRCC.



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

The study was approved by the Ethical Committee of Institute of Oncology and Radiology of Serbia, Belgrade under the number 3134/01 issued on 25 August 2020. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author Contributions

PN and NB contributed to conception and design of the study. PN, NB, ZD, SS, VS, SM, ZP, KJ, and IS contributed to the acquisition, analysis, or interpretation of data. PN and SM wrote first draft of the manuscript. PN and IS performed statistical analysis. All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Funding

Financial support for open access publication fees will be received by the Serbian Society of Medical Oncology (UMOS) with Independent General Research Grant Number 57567877 provided by Pfizer SRB d.o.o.



References

1. Siegel, RL, Miller, KD, and Jemal, A. Cancer Statistics, 2020. CA Cancer J Clin (2020) 70(1):7–30. doi: 10.3322/caac.21590

2. Abu-Ghanem, Y, Powles, T, Capitanio, U, Beisland, C, Järvinen, P, Stewart, GD, et al. The Impact of Histological Subtype on the Incidence, Timing, and Patterns of Recurrence in Patients With Renal Cell Carcinoma After Surgery-Results From RECUR Consortium. Eur Urol Oncol (2021) 4(3):473–82. doi: 10.1016/j.euo.2020.09.005

3. National Comprehensive Cancer Network. Kidney Cancer (Version 4.2022). Available at: https://www.nccn.org/professionals/physician_gls/PDF/kidney.pdf (Accessed January 19, 2022).

4. Escudier, B, Porta, C, Schmidinger, M, Rioux-Leclercq, N, Bex, A, Khoo, V, et al. Renal Cell Carcinoma: ESMO Clinical Practice Guidelines for Diagnosis, Treatment and Follow-Up. Ann Oncol (2019) 30(5):706–20. doi: 10.1093/annonc/mdz056

5. Chakiryan, NH, Jiang, DD, Gillis, KA, Green, E, Hajiran, A, Hugar, L, et al. Real-World Survival Outcomes Associated With First-Line Immunotherapy, Targeted Therapy, and Combination Therapy for Metastatic Clear Cell Renal Cell Carcinoma. JAMA Netw Open (2021) 4(5):e2111329. doi: 10.1001/jamanetworkopen.2021.11329

6. Motzer, RJ, Hutson, TE, Tomczak, P, Michaelson, MD, Bukowski, RM, Oudard, S, et al. Overall Survival and Updated Results for Sunitinib Compared With Interferon Alfa in Patients With Metastatic Renal Cell Carcinoma. J Clin Oncol (2009) 27:3584–90. doi: 10.1200/JCO.2008.20.1293

7. Sternberg, CN, Hawkins, RE, Wagstaff, J, Salman, P, Mardiak, J, Barrios, CH, et al. A Randomised, Double- Blind Phase III Study of Pazopanib in Patients With Advanced and/or Metastatic Renal Cell Carcinoma. Final Overall Survival Results and Safety Update. Eur J Cancer (2013) 49(6):1287–96. doi: 10.1016/j.ejca.2012.12.010

8. Motzer, RJ, Hutson, TE, Cella, D, Reeves, J, Hawkins, R, Guo, J, et al. Pazopanib Versus Sunitinib in Metastatic Renal-Cell Carcinoma. N Engl J Med (2013) 369:722–31. doi: 10.1056/NEJMoa1303989

9. Capitanio, U, Bensalah, K, Bex, A, Boorjian, SA, Bray, F, Coleman, J, et al. Epidemiology of Renal Cell Carcinoma. Eur Urol (2019) 75(1):74–84. doi: 10.1016/j.eururo.2018.08.036

10. Ljungberg, B, Albiges, L, Bensalah, K, et al. EAU Guidelines on Renal Cell Carcinoma 2021. Available at: https://uroweb.org/guideline/renal-cell-carcinoma (Accessed January 19, 2022).

11. Schmidinger, M, Pichler, R, Loidl, W, Bauernhofer, T, Kretz, M, Tinchon, C, et al. Real-World Evidence Data on Metastatic Renal-Cell Carcinoma Treatment in Austria: The RELACS Study. Clin Genitourin Cancer (2019) 17(5):e957–67. doi: 10.1016/j.clgc.2019.05.017

12. Isaacsson Velho, P, Nardo, M, Souza, MCLA, Bonadio, RRCC, Marta, GN, Muniz, DQB, et al. Analysis of Efficacy and Toxicity Profile of First-Line Sunitinib or Pazopanib in Metastatic Clear Cell Renal Cell Carcinoma in the Brazilian Population. J Glob Oncol (2018) 4:1–10. doi: 10.1200/JGO.18.00073

13. Lalani, AA, Li, H, Heng, DYC, Wood, L, Wood, L, Kalirai, A, Bjarnason, GA, et al. First-Line Sunitinib or Pazopanib in Metastatic Renal Cell Carcinoma: The Canadian Experience. Can Urol Assoc J (2017) 11(3-4):112–7. doi: 10.5489/cuaj.4398

14. Voog, E, Campillo-Gimenez, B, Elkouri, C, Priou, F, Rolland, F, Laguerre, B, et al. Long Survival of Patients With Metastatic Clear Cell Renal Cell Carcinoma. Results of Real Life Study of 344 Patients.  Int J Cancer (2020) 146(6):1643–51. doi: 10.1002/ijc.32578

15. Noize, P, Grelaud, A, Bay, JO, Chevreau, C, Gross-Goupil, M, Culine, S, et al. Real-Life Patterns of Use, Safety and Effectiveness of Sunitinib in First-Line Therapy of Metastatic Renal Cell Carcinoma: The SANTORIN Cohort Study. Pharmacoepidemiol Drug Saf (2017) 26(12):1561–9. doi: 10.1002/pds.4228

16. Marschner, N, Staehler, M, Müller, L, Nusch, A, Harde, J, Koska, M, et al. Survival of Patients With Advanced or Metastatic Renal Cell Carcinoma in Routine Practice Differs From That in Clinical Trials – Analyses From the German Clinical RCC Registry. Clin Genitourin Cancer (2017) 15(2):e209–15. doi: 10.1016/j.clgc.2016.08.022

17. Ruiz-Morales, JM, Swierkowski, M, Wells, JC, Fraccon, AP, Pasini, F, Donskov, F, et al. First-Line Sunitinib Versus Pazopanib in Metastatic Renal Cell Carcinoma: Results From the International Metastatic Renal Cell Carcinoma Database Consortium. Eur J Cancer (2016) 65:102–8. doi: 10.1016/j.ejca.2016.06.016

18. Ratta, R, Verzoni, E, Di Maio, M, Grassi, P, Colecchia, M, Fucà, G, et al. Exposure to Multiple Lines of Treatment and Survival of Patients With Metastatic Renal Cell Carcinoma: A Real-World Analysis. Clin Genitourin Cancer (2018) 16(4):e735–42. doi: 10.1016/j.clgc.2018.01.016

19. Pal, SK, Ghate, SR, Li, N, Swallow, E, Peeples, M, Zichlin, ML, et al. Real-World Survival Outcomes and Prognostic Factors Among Patients Receiving First Targeted Therapy for Advanced Renal Cell Carcinoma: A SEER-Medicare Database Analysis. Clin Genitourin Cancer (2017) 15(4):e573–82. doi: 10.1016/j.clgc.2016.12.005

20. Bracarda, S, Iacovelli, R, Boni, L, Rizzo, M, Derosa, L, Rossi, M, et al. Sunitinib Administered on 2/1 Schedule in Patients With Metastatic Renal Cell Carcinoma: The RAINBOW Analysis. Ann Oncol (2015) 26(10):2107–13. doi: 10.1093/annonc/mdv315

21. Atkinson, BJ, Kalra, S, Wang, X, Bathala, T, Corn, P, Tannir, NM, et al. Clinical Outcomes for Patients With Metastatic Renal Cell Carcinoma Treated With Alternative Sunitinib Schedules. J Urol (2014) 191:611–8. doi: 10.1016/j.juro.2013.08.090

22. Srinivas, S, Stein, D, Teltsch, DY, Tao, S, Cisar, L, and Ramaswamy, K. Real-World Chart Review Study of Adverse Events Management in Patients Taking Tyrosine Kinase Inhibitors to Treat Metastatic Renal Cell Carcinoma. J Oncol Pharm Pract (2018) 24(8):574–83. doi: 10.1177/1078155217719583

23. Rini, BI, Hutson, TE, Figlin, RA, Lechuga, MJ, Valota, O, Serfass, L, et al. Sunitinib in Patients With Metastatic Renal Cell Carcinoma: Clinical Outcome According to International Metastatic Renal Cell Carcinoma Database Consortium Risk Group. Clin Genitourin Cancer (2018) 16(4):298–304. doi: 10.1016/j.clgc.2018.04.005

24. Schmidinger, M, Porta, C, Oudard, S, Denechere, G, Brault, Y, Serfass, L, et al. Real-World Experience With Sunitinib Treatment in Patients With Metastatic Renal Cell Carcinoma: Clinical Outcome According to Risk Score. Clin Genitourin Cancer (2020) 18(5):e588–97. doi: 10.1016/j.clgc.2020.02.013

25. George, S, Faccone, J, Huo, S, Zhang, Y, Stwalley, B, Hamilton, M, et al. Real-World Treatment Patterns and Sequencing for Metastatic Renal Cell Carcinoma (mRCC): Results From the Flatiron Database. J Clin Oncol (2021) 39(6):286–6. doi: 10.1200/JCO.2021.39.6




Conflict of Interest: PN, NB, ZD, SS, VS, and SM received honoraria for lectures and travel grants from Pfizer and Novartis outside the submitted work. No other disclosures were reported.

The remaining 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 Nikic, Babovic, Dzamic, Salma, Stojanovic, Matkovic, Pejcic, Juskic and Soldatovic. 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-12-892156-g001.jpg
PFS 1stine






OEBPS/Images/fonc.2022.892156_cover.jpg
, frontiers ‘ Frontiers in Oncology

Real World Overall Survival of
Patients With Metastatic Renal Cell
Carcinoma Treated With Only
Available Sunitinib and Pazopanib in
First-Line Setting





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Real World Overall Survival of Patients With Metastatic Renal Cell Carcinoma Treated With Only Available Sunitinib and Pazopanib in First-Line Setting

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Study Design

          



          		

            Statistics

          



        



        



        		

          Results

        

          		

            Demographic and Clinical Characteristics

          



          		

            Treatment Characteristics

          



          		

            Survival Outcomes—PFS and OS

          



        



        



        		

          Discussion

        

          		

            Limitations

          



        



        



        		

          Conclusion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Characteristic

Treatment schedule at start of sunitinib
4/2
21

Treatment schedule switched to2/1 sunitinib

Dose reduction
Reason for dose reduction
Adverse event
Other
Sunitinib dose reduction
37.5mg
25 mg
Pazopanib dose reduction
600 mg
400 mg
Permanent treatment stops
Reason for permanent treatment stop
Death
Progression
Adverse events
Other
Total cycles of 1L TKI, median, (IQR)
Duration of the 1L TKI, median, (IQR)
Best Treatment response
Complete response (CR)
Partial response (PR)
Objective Response Rate (ORR = CR + PR)
Stable disease (SD)
Progressive disease (PD)
Not evaluated

Metastases therapy prior and/or during treatment

Surgery

Radiosurgery stereotactic

Radiotherapy palliative
Adverse events

Grade 3

Grade 4

No. (%)

Total (n = 759)

99 (13.0%)

595 (78.4%)
n =59
145 (24.4%)
364 (61.2%)
41 (6.9%)
45 (7.5%)
8 (3-14)
10 (5-21)

24 (3.2%)
167 (22%)
25.2%
394 (51.9%)
60 (7.9%)
114 (15%)
169 (22.3%)
44 (25.9%)
22 (12.9%)
135 (79.4%)

168 (22.1%)
47 (6.2%)

No. (%)

Sunitinib (n = 673)

515 (76.5%)
158 (23.5%)
156 (30.1%)
88 (13.1%)

86 (97.7%)
2 (2.3%)

88 (100%)
0

541 (80.4%)
n=541
134 (24.8%)
333 (61.5%)
32 (5.9%)
42 (7.8%)
8(3-14)
12 (5-21)

23 (3.4%)
146 (21.7%)
25.1%
346 (51.4%)
60 (8.9%)
98 (14.6%)
148 (22.0%)
42 (28.4%)
18 (12.2%)
117 (79.1%)

144 (21.4%)
40 (5.9%)

No. (%)

Pazopanib (n = 86)

11 (12.8%)

1 (100%)
0

9 (81.8%)
2 (18.2%)
54 (62.8)
n=>54
11 (20.4%)
31 (57.4%)
9 (16.7%)
3 (5.5%)
9 (5-15)
9(5-15)

1(1.29%)
21 (24.4%)
25.6%
48 (55.8%)
0
16 (18.6%)
21 (24.4%)
2(9.1%)
4(18.2%)
18 (81.8%)

24 (27.9%)
7(8.1%)

TKI, tyrosine kinase inhibitor; 1L, first-line; IQR, interquartile range.
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Survival outcomes Median (95% CI)

Total n = 759
PFS 1L 14 (12.4-15.6)
0S 1L 17 (14.6-19.4)

Median (95% CI)
Sunitinib n = 673

4(12.3-15.7)
7 (14.2-19.8)

TKI, tyrosine kinase inhibitor; 1L, first line; PFS, progression free survival: OS, overall survival: Cl, confidence interval.

Median (95% CI)
Pazopanib n = 86
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18 (14.9-21.0)
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Characteristic

Gender

Male

Female

Age at initial diagnosis, mean + SD, y

Age at start of 1L TKI, mean + SD, y
Stage at initial diagnosis

Localized

Metastatic

Locally advanced

Initially diagnosed Locally advanced/Metastatic RCC

Nephrectomy prior TKI 1L

Nephrectomy during TKI 1L

Nephrectomy not performed
Prognostic MSKCC

Favorable

Intermediate

Intermediate-1 risk

Intermediate-2 risk

Prognostic MSKCC to IMDC

Intermediate to Favorable

Intermediate to Intermediate

Intermediate to Poor
Performance status

0

1
MSKCC risk factors present

Time <12 months

LDH >1.5 ULN

Hgb < LLN

Corrected Ca >10 mg/dl

Number of metastatic sites
Site of distant metastases

Lungs

Liver

LN mediastinum

LN retroperitoneum

LN other

Local recurrence

Adrenal gland

Bones

Pancreas

Peritoneum

Pleura

Brain

Kidney

Spleen

Other

No. (%)

Total (n = 759)

547 (72.1%)
212 (27.9%)
587 +9.7
61097

529 (69.7%)
225 (29.6%)
5(0.7%)
n =230
181 (78.7%)
12 (6.2%)
37 (16.1%)

255 (33.6%)
504 (66.4%)
153 (30.4%)
351 (69.6%)
n=110
1(1%)
84 (76.3%)
25 (22.7%)

570 (75.1%)
189 (24.9%)

400 (52.7%)
49 (6.5%)

150 (19.8%)
28 (3.7%)

2(2-3)

553 (72.9%)
120 (15.8%)
251 (33.1%)
194 (25.6%)
40 (5.3%)
152 (20.0%)
106 (14.0%)
175 (23.1%)
27 (3.6%)
(3.0%)
1 (5.4%)
32 (4.2%)
9 7.8%)
1.8%)
(5.7%)
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No. (%)

Sunitinib (n = 673)

492 (73.1%)
181 (26.9%)
582+ 9.6
62.9+ 9.4

487 (72.5%)
184 (27.4%)
10.1%)
n=185
152 (82.1%)
9(4.9%)
24 (13%)

227 (33.7%)
446 (66.3%)
138 (30.9%)
308 (69.1%)
n=386
1(1.2%)
69 (80.2%)
16 (18.6%)

509 (75.6%)
164 (24.4%)

349 (51.9%)
37 (5.5%)
121 (18.0%)
22 (3.3%)
2(2-3)

486 (72.2%
110 (16.3%
221 (32.8%
175 (26.0%
34 (5.1%)
134 (19.9%)
87 (12.9%)
144 (21.4%)
21 (3.1%)
20 (3.0%)
31 (4.6%)
27 (4.0%)
54 (8.0%)
12 (1.8%)
41 (6.1%)

TKI, tyrosine kinase inhibitor; 1L, first-line; RCC, renal cell carcinoma; MSKCC, Memorial Sloan Kettering Cancer Center; LN, lymph nodes.

No. (%)

Pazopanib (n = 86)

55 (64.0%)
31 (36%)
62.9+9.4
65.3+9.2

41 (47.7%)
41 (47.7%)
4(4.7%)
n=45
29 (64.4%)
3(6.7%)
13 (28.9%)

8 (32.6%)

58 (67.4%)
5 (25.9%)
3 (74.1%)
n=24

0
15 (62.5%)
9 (37.5%)

)
)
)
)

61 (70.9%)
25 (29.1%)

(59.3%)
2 14.0%)
29 (33.7%)
6 (7.0%)
3(2-9)

a

67 (77.9%)
0 (11.6%)
30 (34.9%)
9 (22.1%)
6 (22 19%)
1 20.9%)
(36.0%)





