
Abstract. Background/Aim: Tyrosine kinase inhibitors are
important in the treatment of metastatic renal cell cancer
(mRCC). The aim of the study was to evaluate the costs and
effects of sunitinib in mRCC. Patients and Methods: A total of
81 mRCC patients who received first-line sunitinib therapy
between 2010 and 2014 were recruited. Drug doses, laboratory
and imaging studies, outpatient visits and inpatient stays were
recorded. Health-related quality of life (HRQoL) was measured
(15D- and EQ-5D – 3L questionnaires). Results: The cost of
sunitinib (mean 22,268 €/patient range 274 € to 105,121 €)
covered 73% of the total costs during the treatment period. The
total treatment cost was 30,530 €/patient (range=1,661-
111,516 €). The median overall survival was 17.9 months.
HRQoL decreased during treatment. Conclusion: The main
cost during sunitinib treatment of mRCC was the drug itself
(73% of the total costs). Drug costs and HRQoL should be
considered when choosing treatment for mRCC.

Renal cell carcinoma (RCC) is the most common kidney
carcinoma (other malignancies in kidney occur in the cortex,
pelvis and ureters). In 2018, kidney cancers accounted for

over 400,000 new cases and approximately 175,000 deaths
worldwide (1). Lifestyle and health-related issues, such as
smoking and obesity, have been identified as risk factors for
RCC in many reports during recent decades (2, 3). Renal cell
carcinoma presents little or no symptoms in its early stages
(4). Due to a lack of symptoms, the disease is diagnosed in
an advanced or metastatic phase (mRCC) in approximately
one third of the cases. Currently, most RCC cases are
discovered as an incidental finding (5).

Medical treatments for mRCC are constantly evolving,
and many drugs targeting different pathways are used today
(6). Originally, immunotherapy with high-dose interleukin-2
(IL-2) or interferon-alfa (IFN-α) was considered the primary
choice (7-9). The recognition of the von Hippel-Lindau
(VHL) tumor suppressor gene led to the presentation of
vascular endothelial growth factor (VEGF) and VEGF
receptor-targeted therapies, such as bevacizumab and
tyrosine kinase inhibitors (TKIs) (10-12). Today, immune-
check-point inhibitors, such as nivolumab and ipilimumab
have changed the landscape for mRCC treatment (13-15).
These agents have increased the overall survival and
objective response rates of mRCC compared to sunitinib.
Sunitinib is a TKI, that has shown an increase in
progression-free survival (PFS) compared to IFN-α (16).
Sunitinib is still the current standard of care especially in
low-risk mRCC (15). It has been compared to several new
TKIs, to their combination with check-point inhibitors and
to everolimus (17-19). Recently, the combination of
nivolumab and ipilimumab was shown to be superior to
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sunitinib as a first-line treatment of mRCC (14), but
according to our new results, sunitinib may still have a
beneficial effect after the combined treatment of nivolumab
and ipilimumab (20). There is still a need to investigate
sunitinib as a first-line treatment in mRCC patients, the costs
of this treatment and the patients’ use of other healthcare
services during this treatment.

Patients and Methods

Based on real-world clinical practice, we conducted a prospective
observational clinical study. We collected data from different
clinical practices in four university hospitals and one central
hospital in Finland during first-line sunitinib treatment from January
12, 2010, to November 30, 2014. The patients (n=81) were recruited
among regular mRCC patients in the different clinics, and the study
itself did not have an effect on physicians’ decisions concerning the
patients’ treatment.

The inclusion criteria were as follows: patient was clinically fit
for first-line sunitinib treatment in mRCC and signed an informed
consent. The exclusion criteria were as follows: patient was not
treated with sunitinib and/or did not give consent for collecting data
from the patient register. The local ethics committee (R09045)
approved the study. The trial identifier is NTC00980213.

Health related quality of life (HRQoL) was measured with the
15D- and EQ-5D-3L- questionnaires at baseline, at day 28 during
sunitinib treatment and at the beginning of each new cycle (21, 22).
The 15D- measures mobility, vision, hearing, breathing, sleeping,
eating, speech (communication), excretion, usual activities, mental
function, discomfort and symptoms, depression, distress, vitality,
and sexual activity. The patient chooses a grade from one to five,
that best describes his/her state of health at the moment. The 15D
score, representing the overall HRQoL on a 0-1 scale (1=full health,
0=being dead) and the score on the different dimensions mentioned
above (scale 0-1: 1=no problems, 0=being dead), are calculated
from the questionnaire by using a set of population-based preference
or utility weights. The minimum clinically important change or

difference in the 15D-score has been estimated to be ±0.015 on the
basis that people on average can feel such a difference (21). HRQoL
measured with the 15D-questionnaire was compared to a sample of
age- and gender- standardized general population based on an earlier
National Health Survey (23).

Researchers in the participating clinics collected the data, and the
data collection ended on November 30, 2014, or on the day that the
patient died, if prior to the end of follow-up. The basic patient
information, the data of their carcinoma and the data concerning the
use of other health care services were collected on a structured form.

The recorded information was background information (date of
birth, gender, nephrectomy information, date of diagnosis, and
information on the risk-groups) and the use of health care resources
(active medical cancer treatment, other medical treatment related to
cancer, clinical visits, inpatient stay, radiation therapy, radiological
imaging, laboratory tests and blood transfusions). The reason for
ending the sunitinib treatment was to be recorded at the time when
the final decision was made. The collected data were entered into a
digital database.

The use of health care resources was valued mainly by using the
average Finnish health care unit costs (24). If these costs were not
available, unit costs (Helsinki University Central Hospital price
tables) were used. The unit costs were converted to the 2014 value
using the price index for public healthcare expenditures (24). The
medical treatment costs based on the patients’ individual dose were
calculated with retail prices without taxes. The costs of medical
treatment given in the hospital were calculated with wholesale
prices without value-added tax. A national price catalogue was used
as a source of single drug costs.

Results
In total, 81 patients were included in the analysis. The mean
age of patients was 66.1 years (range=41.1-85.7 years), 55
were male and 26 were female (68% vs. 32%, respectively).
Nephrectomy had been performed on 58 patients (72%). At
the end of the follow-up, over half of the patients had died
(n=47, 58%).
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Figure 1. First-line sunitinib treatment doses divided (%) according to duration of treatment (days).



The six-week treatment cycles included a four-week
sunitinib period and a two-week-cycle pause. Treatment
discontinuation for a longer period was considered a
prolonged pause. For the entire study population (n=81), we
received 20,513 follow-up days for sunitinib treatment,
including pauses during treatment, with a mean of 253
days/patient (range=3-1,389 days). Sunitinib was given for a
total of 12,741 days, with a mean of 157 days/patient
(range=3-728 days). Figure 1 describes the doses used
combined with the time of use during the treatment period.

The total cost of sunitinib treatment was 1,803,714 € and
88€/treatment day when pauses were also taken into account.
The average cost for a sunitinib treatment day was 142 €, and
the mean cost per patient was 22,268 € (range=274-105,121

€) for the entire treatment and follow-up period. The most
often used dose of sunitinib was 37.5 mg, which represents
42% of all treatment days. The second most common dose
used was 50 mg, equivalent to 33% of all treatment days.

At the end of the study, 77 out of 81 patients had
discontinued sunitinib treatment. The most common reasons
for ending the treatment were disease progression (55%) or
side effects (25%). Four patients proceeded with first-line
sunitinib treatment at the study endpoint. The drug costs
related to adverse effects were not reported.

Concerning the total costs of sunitinib first-line treatment,
the expense of the medication itself was significant (73%
during the sunitinib treatment period). Costs and their
breakdown are presented in Table I. Inpatient stays and
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Figure 2. The mean 15D profiles and scores of the patients and those of an age- and gender-standardized sample of the general population.

Table I. All the costs during first-line sunitinib treatment (N=81).

Variable                                                                  Cost, €                         Percentage from the total costs                  Cost per patient, mean (range), €

Sunitinib                                                               1,803,714                                              72.9%                                              22,268 (274-105,121)
Clinic visits, special health care                           164,932                                                 6.7%                                                   2,036 (0-9,795)
Clinic visits, public health care                              8,509                                                   0.3%                                                    105 (0-1,429)
Radiotherapy                                                           56,996                                                  2.3%                                                    704 (0-9,421)
Inpatient stay                                                         376,385                                               15.2%                                                  4,647 (0-46,478)
Imaging                                                                   62,358                                                  2.5%                                                    770 (0-5,147)

Total cost                                                              2,472,894                                            100.0%                                             30,530 (1,661-11,516)



outpatient visits created most of the costs related to the use
of other healthcare resources (other than relevant medical
treatment) during first-line sunitinib treatment. The cost for
individual patients based on these findings was 30,530 €
(range=1,661-111,516 €). The average cost per month was
3,617 €.

Approximately 51% of patients who had received first-line
sunitinib treatment proceeded with a second-line active
treatment. The most common second-line treatment
medications were everolimus (27.3%), pazopanib (10.4%)
and sorafenib (9%). In general, active treatment was
discontinued after the third- or fourth-line medication, yet
some patients received up to seven lines of treatment. The
mean drug costs for treatment lines 2, 3, 4, 5, 6 and 7 were
19,794 €, 20,429 €, 59,106 €, 11,706 €, 2,923 € and
18,696 €, respectively.

At the beginning of treatment, the average 15D-score of
patients was lower than that of the age- and gender-
standardized general population (0.858 vs. 0.903). The
difference was statistically significant and clinically important.
The patients were significantly worse off, especially on the
dimensions of mobility, breathing, daily activities, mental
functions, depression, anxiety, vitality and sexual activity
(Figure 2). The mean 15D-score declined 0.035 from the
beginning to 28 days of sunitinib treatment, and the score
returned to its original level during the two weeks of
medication pause. In some cases, the 15D-score during the
pause was even higher than at the beginning of the treatment.

At the beginning of treatment, the average EQ-5D-3L-
score was 0.755. It declined by 0.080 following 28 days

sunitinib treatment. It also returned to its original level
during the two-week break and, in some cases, to an even
higher level (0.781). All of these changes in the quality of
life parameters were statistically and clinically significant.
During the second treatment period, the EQ-5D-3L-score
declined in a statistically significant way, yet the difference
was no longer clinically significant. In all the later
measurements from both instruments, there were no
statistically or clinically significant differences in the
HRQoL of those patients continuing on sunitinib treatment
(Figure 3).

Discussion

The majority of the costs (73%) for treating mRCC patients
during first-line sunitinib, came from the medication itself.
This finding is similar to our earlier study concerning mRCC
treatment with IFN (25). It is also in line with other results
in the literature: cancer-specific targeted therapy itself is the
largest expense in contemporary cancer treatment, especially
in the first-line treatment of many metastatic diseases.

According to our research, most patients received second-
line treatment, but treatment proceedings after that were less
common. In total, six complete responses were recorded, and
the average overall survival from the start of the first-line
sunitinib treatment was two year. These results are also
similar to findings in the literature (17-19, 26). In most
patients, treatment was discontinued because of disease
progression, which is very typical of metastatic cancer. The
general treatment doses and protocols were performed
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Figure 3. The mean 15D- and EQ-5D-3L scores at different time points.



according to international guidelines (15, 16). The overall
HRQoL in our patients was already lower than that in the
age- and gender-standardized general population, yet it
remained stable during treatment cycles. Similar results have
been observed in other RCC trials (27).

According to the latest cost-effective analysis in mRCC, life
expectancy of patients receiving nivolumab plus ipilumab was
3.99 life years, which was 1.27 life-years more than that of
intermediate- or poor-risk patients receiving sunitinib as first-
line treatment. The cost per additional QALY gained was
USD108,363 (28). As discussed earlier, the drug itself remains
the largest cost driver in the treatment of mRCC. Sunitinib
seems to be a much less expensive treatment option than
nivolumab plus ipilumab. However, sunitinib does not offer a
survival gain in intermediate- or poor-risk patients, so to reach
cost-effectiveness, sunitinib should be directed to good-risk
patients. According to recent guidelines, this seems to be the
case (28-30). When comparing previously mentioned
treatments, the adverse effects and drug administration should
also be taken into account.

Conflicts of Interest

Vuorinen, Reunamo, Jekunen and Kataja have no conflicts of
interest. Sintonen is the developer of the 15D and one of the
developers of the EQ-5D-3L. Paunu has received conference
support from Amgen, Bayer, Merck, Roche, Servier, BMS, Lilly,
Pfizer and Novartis. Turpeenniemi-Hujanen has attended domestic
congress (MSD). Purmonen is currently employed by Novartis
Finland Oy. Kellokumpu-Lehtinen has received expert report fee
from Bristol-Myers Squibb and conference support from Sanofi. 

Authors’ Contributions
Vuorinen has taken part in designing the study, gathering data,
analyzing the data, and is the main author of the article. Paunu,
Turpeenniemi-Hujanen, Reunamo Jekunen, Kataja, Sintonen,
Purmonen, have taken part in designing the study, collecting the
data, interpretation of the data and critically reviewing the
manuscript. Kellokumpu-Lehtinen is the principle investigator.

Acknowledgements
The study was supported by Pfizer Finland and by Grants from the
Research, Development and Innovation Center of Tampere
University hospital (9UO020 and 9V017).

References

1 WHO, International Agency for Research on Cancer, Cancer
Today. Available at: gco.iarc.fr/today/online-analysis-table?v=
2018&mode=cancer&mode_population=continents&population=
900&populations=900&key=asr&sex=0&cancer=39&type=0&st
atistic=5&prevalence=0&population_group=0&ages_group%5B
%5D=0&ages_group%5B%5D=17&nb_items=5&group_cancer
=1&include_nmsc=1&include_nmsc_other=1 (Last accessed
June 18th 2019)

2 Rini BI, Campbell SC and Escudier B: Renal cell carcinoma.
Lancet 373: 1119-1132, 2009. PMID: 19269025. DOI: 10.1016/
S0140-6736(09)60229-4

3 Sunela KL, Kataja MJ, Lehtinen ET, Salminen TK, Kujala PM,
Virman JP and Kellokumpu-Lehtinen PL: Prognostic factors and
long-term survival in renal cell cancer patients. Scand J Urol
Nephrol 43: 454-460, 2009. PMID: 19968581. DOI: 10.3109/
00365590903286697

4 Sunela KL, Lehtinen ET, Kataja MJ, Kujala PM, Soimakallio S
and Kellokumpu-Lehtinen PL: Development of renal cell
carcinoma (RCC) diagnostics and impact on prognosis. BJU Int
113: 228-235, 2014. PMID: 23890347. DOI: 10.1111/bju.12242

5 Motzer RJ, Bander NH and Nanus DM: Renal-cell carcinoma.
N Engl J Med 335(12): 865-875, 1996. PMID: 8778606. DOI:
10.1056/NEJM199609193351207

6 Abe H and Kamai T: Recent advances in the treatment of
metastatic renal cell carcinoma. Int J Urol 20: 944-955, 2013.
PMID: 23692504. DOI: 10.1111/iju.12187

7 Fisher RI, Rosenberg SA and Fyfe G: Long-term survival update
for high-dose recombinant interleukin-2 in patients with renal
cell carcinoma. Cancer J Sci Am 6: S55-57, 2000. PMID:
10685660.

8 Kellokumpu-Lehtinen PL and Nordman E: Recombinant
interferon-alpha 2a and vinblastine in advanced renal cell cancer:
a clinical phase I-II study. J Biol Response Mod 9(4): 439-444,
1990. PMID: 2395008.

9 Pyrhönen S, Salminen E, Ruutu M, Lehtonen T, Nurmi M,
Tammela T, Juusela H, Rintala E, Hietanen P and Kellokumpu-
Lehtinen PL: Prospective randomized trial of interferon alfa-2a
plus vinblastine versus vinblastine alone in patients with
advanced renal cell cancer. J Clin Oncol 17(9): 2859-2867,
1999. PMID: 10561363. DOI: 10.1200/JCO.1999.17.9.2859

10 Funakoshi T, Lee CH and Hsieh J: A systematic review of
predictive and prognostic biomarkers for VEGF-targeted therapy
in renal cell carcinoma. Cancer Treat Rev 40: 533-547, 2014.
PMID: 24398141. DOI: 10.1016/j.ctrv.2013.11.008

11 Nickerson ML, Jaeger E, Shi Y, Durocher JA, Mahurkar S,
Zaridze D, Matveev V, Janout V, Kollarova H, Bencko V,
Navratilova M, Szeszenia-Dabrowska N, Mates D, Mukeria A,
Holcatova I, Schmidt LS, Toro JR, Karami S, Hung R, Gerard
GF, Linehan WM, Merino M, Zbar B, Boffetta P, Brennan P,
Rothman N, Chow WH, Waldman FM and Moore LE: Improved
identification of von Hippel-Lindau gene alterations in clear cell
renal tumors. Clin Cancer Res 14(15): 4726-4734, 2008. PMID:
18676741. DOI: 10.1158/1078-0432.CCR-07-4921

12 DePrimo S, Bello CL, Smeraglia J, Baum CM, Spinella D, Rini
BI, Michaelson MD and Motzer RJ: Circulating protein
biomarkers of pharmacodynamic activity of sunitinib in patients
with metastatic renal cell carcinoma: modulation of VEGF and
VEGF-related proteins. J Translat Med 5: 32, 2007. PMID:
17605814. DOI: 10.1186/1479-5876-5-32

13 Motzer RJ, Escudier B, McDermott DF, George S, Hammers HJ,
Srinivas S, Tykodi SS, Sosman JA, Procopio G, Plimack ER,
Castellano D, Choueiri TK, Gurney H, Donskov F, Bono P,
Wagstaff J, Gauler TC, Ueda T, Tomita Y, Schutz FA,
Kollmannsberger C, Larkin J, Ravaud A, Simon JS, Xu LA,
Waxman IM, Sharma P and CheckMate 025 Investigators:
Nivolumab versus everolimus in advanced renal-cell carcinoma.
N Engl J Med 373(19): 1803-1813, 2015. PMID: 26406148.
DOI: 10.1056/NEJMoa1510665

Vuorinen et al: First-line Sunitinib in mRCC

5563



14 Motzer RJ, Tannir NM, McDermott DF, Frontera OA, Melichar
B, Choueiri TK, Plimack ER, Barthélémy P, Porta C, George S,
Powles T, Donskov F, Neiman V, Kollmannsberger CK, Salman
P, Gurney H, Hawkins R, Ravaud A, Grimm M-O, Bracarda S,
Barrios CH, Tomita Y, Castellano D, Rini BI, Chen AC, Mekan
S, McHenry MB, Wind-Rotolo M, Doan J, Sharma P, Hammers
HJ, Escudier B and CheckMate 214 Investigators: Nivolumab
plus ipilimumab versus sunitinib in advanced renal-cell
carcinoma. NEJM 378(14): 1277-1290, 2018. PMID: 29562145.
DOI: 10.1056/NEJMoa1712126

15 Escudier B, Porta C, Schmidinger M Rioux-Leclercq N, Khoo
V, Grünwald V, Gillessen S and Horwich A: Renal cell
carcinoma: ESMO clinical practice Guidelines for diagnosis,
treatment and follow-up. Ann Oncol 30: 706-720, 2019. PMID:
30788497. DOI: 10.1093/annonc/mdz056

16 Choueiri TK and Motzer RJ: Systemic therapy for metastatic
renal-cell carcinoma. N Engl J Med 376(4): 354-366, 2017.
PMID: 28121507. DOI: 10.1056/NEJMra1601333

17 Motzer RJ, Penkov K, Haanen J, Rini B, Albiges L, Campbell
MT, Venugopal B, Kollmannsberger C, Negrier S, Uemura M,
Lee JL, Vasiliev A, Miller WH Jr, Gurney H, Schmidinger M,
Larkin J, Atkins MB, Bedke J, Alekseev B, Wang J, Mariani M,
Robbins PB, Chudnovsky A, Fowst C, Hariharan S, Huang B,
di Pietro A and Choueiri TK: Avelumab plus axitinib versus
sunitinib for advanced renal-cell carcinoma. N Engl J Med
380(12): 1103-1115, 2019. PMID: 30779531. DOI: 10.1056/
NEJMoa1816047

18 Motzer RJ, Hutson TE, Cella D, Reeves J, Hawkins R, Guo J,
Nathan P, Staehler M, de Souza P, Merchan JR, Boleti E, Fife
K, Jin J, Jones R, Uemura H, De Giorgi U, Harmenberg U,
Wang J, Sternberg CN, Deen K, McCann L, Hackshaw MD,
Crescenzo R, Pandite LN and Choueiri TK: Pazopanib versus
sunitinib in metastatic renal-cell carcinoma. N Engl J Med
369(8): 722-731, 2013. PMID: 23964934. DOI: 10.1056/NE
JMoa1303989

19 Motzer RJ, Barrios CH, Kim TM, Falcon S, Cosgriff T, Harker
WG, Srimuninnimit V, Pittman K, Sabbatini R, Rha SY, Flaig
TW, Page R, Bavbek S, Beck JT, Patel P, Cheung FY, Yadav S,
Schiff EM, Wang X, Niolat J, Sellami D, Anak O and Knox JJ:
Phase II randomized trial comparing sequential first-line
everolimus and second-line sunitinib versus first-line sunitinib
and second-line everolimus in patients with metastatic renal cell
carcinoma. J Clin Oncol 32: 2765-2772, 2015. PMID: 25049330.
DOI: 10.1200/JCO.2013.54.6911

20 Auvray M, Auclin E, Barthelemy P, Bono P, Kellokumpu-
Lehtinen PL, Gross-Goupil M, De Velasco G, Powles T,
Mouillet G, Vano YA, Gravis G, Mourey L, Priou F, Rolland F,
Escudier B and Albiges L: Second-line targeted therapies after
nivolumab-ipilimumab failure in metastatic renal cell carcinoma.
Eur J Cancer 108: 33-40, 2019. PMID: 30616146. DOI:
10.1016/j.ejca.2018.11.031

21 The 15D© health-related quality of life (HRQoL) instrument
home page. Available at: http://www.15d-instrument.net/15D.
(Last accessed June 30th 2019).

22 van Reenen M and Oppe M: EQ-5D-3L user guide. Version 5.1,
2015.

23 Koskinen S, Lundqvist A and Ristiluoma N: Terveys,
toimintakyky ja hyvinvointi Suomessa 2011. Available at
http://urn.fi/URN:ISBN:978-952-245-769-1.

24 Kapiainen S, Väisänen A and Haula T: Terveyden- ja
sosiaalihuollon yksikkökustannukset Suomessa vuonna 2011.
Available at http://urn.fi/URN:ISBN:978-952-302-079-5.

25 Purmonen T, Nuttunen P, Vuorinen R, Pyrhönen S, Kataja V and
Kellokumpu-Lehtinen P: Current and predicted costs of
metastatic renal cell carcinoma in Finland. Acta Oncologica
49(6): 837-843, 2010. PMID: 20331406. DOI: 10.3109/02841
861003660049

26 Hanna N, Sun M, Meyer CP, Nguyen PL, Pal SK, Chang SL, de
Velasco G, Trinh QD and Choueiri TK: Survival analyses of
patients with metastatic renal cancer treated with targeted
therapy with or without cytoreductive nephrectomy: a national
cancer data base study. J Clin Oncol 34(27): 3267-3275, 2016.
PMID: 27325852. DOI: 10.1200/JCO.2016.66.7931

27 Cella D, Escudier B, Tannir NM, Powles T, Donskov F, Peltola
K, Schmidinger M, Heng DYC, Mainwaring PN, Hammers HJ,
Lee JL, Roth BJ, Marteau F, Williams P, Baer J, Mangeshkar M,
Scheffold C, Hutson TE, Pal S, Motzer RJ and Choueiri TK:
Quality of life outcomes for cabozantinib versus everolimus in
patients with metastatic renal cell carcinoma: METEOR Phase
III Randomized Trial. J Clin Oncol 36(8): 757-764, 2018. PMID:
29377755. DOI: 10.1200/JCO.2017.75.2170

28 Wan X, Zhang Y, Tan C, Zeng X and Peng L: First-line nivolumab
plus ipilimumab vs sunitinib for metastatic renal cell carcinoma.
a cost-effectiveness analysis. JAMA Oncol 5(4): 491-496, 2019.
PMID: 30789633. DOI: 10.1001/jamaoncol. 2018.7086

29 Ljungberg B, Albiges L, Abu-Ghanem Y, Bensalah K, Dabestani
S, Fernández-Pello S, Giles RH, Hofmann F, Hora M, Kuczyk
MA, Kuusk T, Lam TB, Marconi L, Merseburger AS, Powles T,
Staehler M, Tahbaz R, Volpe A and Bex A: European association
of Urology Guidelines on Renal Cell Carcinoma: The 2019
Update. Eur Urol 75(5): 311-315, 2018. PMID: 30803729. DOI:
10.1016/j.eururo.2019.02.011

30 NCCN Clinical Practice guidelines in Oncology: Kidney Cancer.
Available at: https://www.nccn.org/patients/guidelines/kidney/
index.html (Last accessed June 8th 2019)

Received August 24, 2019
Revised September 3, 2019

Accepted September 10, 2019

ANTICANCER RESEARCH 39: 5559-5564 (2019)

5564


