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ABSTRACT ARTICLE HISTORY
Background: Recently, the CARMENA and SURTIME studies, suggested that upfront cytoreductive Received 20 April 2020
nephrectomy (CN) should be abandoned for patients with intermediate and high-risk metastatic renal Revised 22 July 2020
cell carcinoma (MRCC). However, CN remains an indication in low-risk and when immediate systemic ~ Accepted 20 August 2020
treatment is not required. The aim was to evaluate the long-term overall survival (OS) in patients with
primary mRCC, based on the first line treatment. . .
Methods: There were 1483 patients with primary mRCC in the National Kidney Cancer Registry from f%/;?;i;jauticctnr/:ngIerzzlrlectomy,
2005 to 2013. Data on primary treatment, TNM stage, RCC type, tumor size, patient age and sex were carcinoma; renal cell
extracted. Survival time was calculated from time of diagnosis to time of death or until July 2019. carcinoma; systemic
Mann-Whitney U and Chi-square tests, the Kaplan-Meyer method and Cox regression analyses therapy; targeted therapy
were used.

Results: Patients primary treated with CN had a significantly longer OS (p <.001) than patients pri-

mary treated with systemic therapy or palliation. In a Cox regression multivariate analysis, the hazard

ratio for CN compared with no CN was 1.600, 95%Ci (1.492 — 1.691), p <.001. Also occurrence of

lymph node metastases, T-stage, patients age and year of diagnosis, remained as independent predic-

tors of OS.

Conclusion: Patients primary treated with CN survived significantly longer than patients primary

treated with systemic therapy or palliation, in all age groups. CN was an important first-line treatment

option in mRCC patients.

KEYWORDS

Introduction combined with TKis [3,4]. EAU guidelines, based on these
data, still recommended CN in patients with a good perform-
ance status (PS), absence of poor risk, but also in patients
with solitary or oligometastatic disease (1).

The CARMENA study was designed, as a non-inferiority
study, to evaluate whether CN is required in the era of tar-
geted therapy in patients with primary mRCC [5]. The results

diagnosis, cytoreductive nephrectomy (CN) is palliative and of the prematurely terminated study due to low accrual, indi-
systemic treatments are necessary. The value of immediate cated, despite a lack of statistical significance, that upfront
CN in the treatment of patients with mRCC has therefore Systemic treatment was non-inferior to CN for intermediate
been debated. In a meta-analysis of two randomized clinical and high-risk mRCC patients [5]. Also, the randomized
trials in patients with primary mRCC, a significant survival SURTIME study designed to evaluate the timing of the sys-
benefit of CN followed by interferon alfa compared with temic therapy, accrued poorly and the results must be
interferon alone was observed [2]. Similar survival advantage regarded as mainly exploratory [6]. In that study, an overall
of CN has been observed in multiple studies with thyrosine survival (OS) benefit was suggested in favor of the deferred
kinase inhibitors (TKI) reporting a survival benefit of CN CN arm. Further, based on Metastatic Renal Cancer Database

Patients with metastatic renal cell carcinoma (mRCC) gener-
ally have a poor prognosis [1]. Surgery is potentially curative
if all tumor masses are excised, but only a subset of patients
with mRCC can be cured with nephrectomy and metastasec-
tomy, in case of single- or oligo-metastatic resectable disease
[1]. Thus, for a majority of patients with metastatic disease at
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Consortium (IMDC) data, CN was not recommended in
patients with limited expected survival or those with four or
more IMDC prognostic factors [7]. These studies have sub-
stantially changed the guidelines recommendations and dis-
cussions in multidisciplinary conferences, generally in favor
of deferred or no CN for most patients with mRCC. It remains
unclear whether these recommendations are valid for the
vast majority of mRCC patients.

Since January 2005, all patients diagnosed with RCC in
Sweden are registered in the National Swedish Kidney
Cancer Register (NSKCR). The coverage of the NSKCR is 99%
of all patients with RCC in Sweden as compared to the
Swedish Cancer Register to which reporting of all new cancer
patients is mandated by law [8,9].

The aim of the study was to evaluate the long-term over-
all survival of patients with mRCC in relation to the first line
treatment given, in a large material of unselected patients,
based on a nation-wide population-based cohort.

Materials and methods
Patients

In the NSKCR from 2005 until 2013, 1483 (21.8%) of 6798
patients (951 males, 532 females) were identified with meta-
static RCC (mRCC), at primary diagnosis. Their mean age was
66.8years in men (range 22-91years) and 70.0years in
women (range 33-105years) (Table 1). The patient’s personal
identity number were linked to the Swedish National
Population Register for overall survival information. Survival
time was defined as the time from diagnosis to date of
death of any cause or alive at the end of July 2019.
Information about the patient’s primary treatments were reg-
istered in the NSKCR, as well as TNM stage, RCC type, tumor
grade and tumor size, patient’'s age and sex. Linkage to

individual patients’ identification was deleted before statis-
tical analysis. Patients were categorized according to primary
treatment given after diagnosis of mRCC, as follows: surgical
treatment (nephrectomy, partial nephrectomy, tumor abla-
tion) or systemic medical or palliative treatments. There was
no data available on second line therapy, as nephrectomy
after systemic therapy or treatment with systemic therapy
after nephrectomy in the NSKCR. Furthermore, no data on
metastatic sites or metastatic burden was available. Most
patients with metastatic disease had been discussed at a
multidisciplinary therapy conference before the treatment
recommendation.

Statistical analysis

Mann-Whitney U and Chi-square tests were performed for
statistical calculations. Patient’s overall survival (OS) was esti-
mated by the Kaplan-Meyer method and analyzed by the
Log-rank test. Multivariate analyses using Cox regression
models were carried out to identify potential independent
prognostic information. Thirty days mortality was determined
from date of surgery, or start of treatment. A two-tailed p
value of <.05 was considered statistically significant.
Statistical analysis was performed using the SPSS version 26.

Results

Surgery was the most common primary treatment (835
patients) including 804 patients with radical nephrectomy, 21
with partial nephrectomy and 10 with ablative treatment.
First line systemic therapy was offered to 279 patients and
palliation only, to 369 patients.

Men were more frequently treated surgically, while
women more commonly were offered palliation (p=.002,

Table 1. Patients age, tumor size, gender, and distribution of T-stage, N-stage, Fuhrman grade and RCC type are shown in relation to given primary treatment
in 1483 patients with metastatic renal cell carcinoma at diagnosis. Percentages of gender distribution in brackets.

Surgery Systemic Palliation Total
Patients No 835 279 369 1483
Age (years) Mean (range) 65.7+10.0 (22591) 67.1+9.8 (36+89) 73.7+10.4 (42F105) 2p<.001
Tumor size (mm) Mean 90+ 39 P82+ 36 82.8+39 bp=.014
Gender Males 564 (59%) 184 (19%) 203 (22%) 951 (100%) ‘p<.001
Females 271 (51%) 95 (18%) 166 (31%) 532 (100%)
T-stage T 164 78 111 353
T2 175 61 71 307
T3 412 56 74 542
T4 73 40 50 163
TX 1Al 44 63 118
N-stage NO 401 76 88 565
N1 258 135 151 379
NX 176 68 130 374
Fuhrman grade G1 45 1 13 69
G2 218 20 13 251
G3 302 25 17 344
G4 209 9 15 233
GX 61 214 31 586
RCC-type ccRCC 716 141 130 987
pRCC 63 15 4 82
chRCC 14 2 2 18
Other/missing 42 121 233 396

p-values show differences: = age between patients treated with palliation and those treated with palliation and systemic therapy; b—tumor size between surgi-
cal treatment and patients with systemic therapy; “=between surgically treated and patients with palliation.



and p <.001 respectively, Table 1). Women were significantly
older than men while the distribution of T-Stage was similar
between genders (Tables 1 and 2). As shown in Table T,
patients primary treated with surgery and systemic treatment
were significantly younger than those treated with palliation.
Patients with upfront surgery had larger tumors than both
patients primary treated with systemic therapy or palliation
(p <.001 and p=.001, respectively, Table 1).

Table 2. Distribution of T-stages in relation to gender in 1483 patients with
metastatic renal cell carcinoma.

T1 T2 T3 T4 TX Total
Sex
Male 220 (23%) 191 (20%) 361 (40%) 100 (11%) 79 (8%) 951
Female 133 (25%) 116 (22%) 181 (34%) 63 (12%) 39 (7%) 532
Total 353 (24%) 307 (20%) 542 (37%) 163 (11%) 118 (8%) 1483

TX: primary tumour could not be assessed or registered as in patients treated
with palliation and systemic therapy. Percentages are shown in brackets.

SCANDINAVIAN JOURNAL OF UROLOGY 489

There was a significantly longer (p <.001) overall survival
(OS) in patients treated with upfront CN than in patients pri-
marily treated with systemic therapy or palliation. This OS
difference was found in all age groups, as shown in Figures
1-3. In univariate analysis, including: given primary treat-
ment, T-stage, lymph node spread and patient age, all pre-
dicted OS. In a multivariate Cox regression analysis, primary
treatment with no surgery, positive lymph nodes, higher T-
stage, and higher patient age remained as independent
negative predictors of OS, while year of treatment independ-
ently associated to longer OS. (Table 3). The mean and
median survival times, in relation to primary therapy, are
illustrated in Table 4. The 5-year survival rates in patients
treated with primary surgery, systemic therapy and palliation
were 22.0% 3.9% and 3.0% respectively. The correspond-
ing10-year survival rates were 7.2%, 0.4% and 0.3%, respect-
ively. The 30days mortality rate was 1.6% for surgically

Age <60 years

Cum Survival

) 20 40 [s3a]

Surgery

8.0 100 120 1 . a

Years

Figure 1. Kaplan-Meyer survival curves illustrating overall survival in relation to primary treatment in mRCC patients younger than 60 years, showing significant

survival differences between all given treatments (p <.001).

Age 60 - B0 years

Cum Survival

surgery

B0 100 120 140

Years

Figure 2. Kaplan-Meyer survival curves illustrating overall survival in relation to primary treatment in mRCC patients 60-80 years old, showing significant survival
differences (p <.001) when comparing surgical treatment with both systemic therapy and palliation, and a significant survival difference (p =.001) between sys-

temic therapy and palliation.
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Figure 3. Kaplan-Meyer survival curves illustrating overall survival in relation to primary treatment in mRCC patients older than 80 years, showing significant sur-
vival differences between the given treatments (p <.001) when comparing surgical treatment with both systemic therapy and palliative treatments, but no differ-
ence in overall survival (p =.981) between patients treated with systemic therapy and palliation.

Table 3. Hazard ratio (HR) and 95 % confidence interval for overall survival in
1483 patients with metastatic renal cell carcinoma at primary diagnosis
according to: T-stage, tumor size, N-stage, given treatment, gender, and
patients age groups and years of diagnosis, using a multivariate Cox regres-
sion analysis.

95.0 % CI for HR

HR  Lower Upper p-Value
Univariate model
T-stage 1+2vs 3+4 1.009 1.004 1.015 .001
Tumor size <90 vs. >90mm 1.000 998  1.001 776
N-stage 0 vs 1 1.808 1.601  2.041 <.001
Treatment surgery vs no surgery 1602 1505 1706 <.001
Gender men vs. women 960 .855 1.079 493
Age groups <60 vs 60-80 vs >80 years  1.126 1.056 1.199 <.001
Year of diagnosis 2005-2008 vs 2009-2013 .974  .958 .990 .001
Multivariate model
T-stage 1+2vs 3+4 1.009 1.004 1.015 .001
N-stage 0 vs 1 1809 1602 2.041 <.001
Treatment Surgery vs no surgery 1600 1504 1703 <.001
Age groups <60 vs 60-80 vs >80 years  1.125 1.057 1.198 <.001
Years 2005-2008 vs 2009-2013 974 959 .990 .001

Table 4. Mean and median overall survival times, in years, with 95% confi-
dence intervals, are shown in relation to the given primary therapy in 1483
patients with metastatic renal cell carcinoma.

Mean OS (95% Cl)

Primary treatment Median 0S (95% Cl)

Surgery 3.49 (3.21-3.77) 1.71 (1.52-1.91)
Systemic 1.18 (1.00-1.37) 0.60 (0.49-0.71)
Palliation 0.77 (0.64-0.91) 0.30 (0.25-0.36)
All patients 239 (2.21-2.57) 0.96 (0.87-1.05)

treated patients, 2.5% in patients with first line systemic ther-
apy and 14.6% in those offered palliation.

Discussion

The best primary treatment of patients with mRCC at diagno-
sis remains controversial. The present study in the early TKI
era, suggests that in a national cohort, patients with primary
surgery had a superior OS than those with primary systemic

therapy. Patients with first-line CN had a significant overall
survival advantage in all age groups. The selection for the
primary treatment was done in the real word situation, pos-
sibly based on the performance status of the patients and
the preferences by the multidisciplinary team. All patients in
the present study would be classified as IMDC intermediate
or high-risk patients, since all had synchronous metastatic
disease [7]. Thus, after clinical selection of patients, mostly
after a multidisciplinary therapy conference, we found signifi-
cantly longer OS for patients primarily treated with CN, com-
pared with both primary systemic treatment and palliation.
Women underwent CN less frequently than men. The reason
for this difference might have been a significantly higher age
at diagnosis for women with mRCC, while there was no obvi-
ous difference in the distribution of TNM stage between the
genders. CN was more frequently performed in younger
patients, probably due to clinical selection. The mean size of
the primary tumor was significantly larger in patients treated
with CN than in patients treated with systemic therapy or
palliation. It was previously reported that mRCC patients
benefit from CN if they have the following factors: a good
performance status, metastases limited to one organ, low
ESR, normal serum calcium and no tumor thrombus [10].
Patients with these criteria commonly were recommended
primary CN, a selection influencing the outcome in the pre-
sent study.

Our results are supported by previous randomized studies
comparing interferon-o and CN versus interferon-o only
showing a limited but significant survival advantage for CN
[2]. Several hypotheses have been suggested to explain the
better survival after the combination of CN and interferon-o,
such as removal of immunological blocks and reduced pro-
duction of growth factors and cytokines by the primary
tumor in situ [11,12]. Also, a reduced metastatic potential
might be involved. After the introduction of VEGFR-targeted
therapy (TKI) there was more than two years benefit for
mRCC patients with intermediate prognostic risk who under-
went several treatment TKI lines. Most of these patients had



primarily been treated with CN [1]. Recently a systematic
review of 56 studies evaluating effects of CN demonstrated
an OS advantage of CN in patients with mRCC in the ten
retrospective comparative trials with less selection bias than
the other 46 studies [13]. However, also these ten studies
were biased towards a more favorable population under-
going CN than in those not undergoing CN [13]. In another
recent review the authors concluded that the best available
tools to aid in the selection of primary therapy are the num-
ber of clinical prognostic risk factors, number of surgical risk
factors, site and number of metastases, PS, and tumor dis-
ease burden [14].

The results of the recently published randomized
CARMENA and SURTIME studies, both prematurely closed,
indicated that patients with mRCC having intermediate and
high risk should be treated with primary systemic therapy
instead of primary CN [5,6]. The CARMENA phase Il study,
which compared immediate CN followed by sunitinib versus
sunitinib alone, showed that sunitinib only was not inferior
to CN followed by sunitinib with regard to OS. That trial
included 450 out of planned accrual of 576 patients with
metastatic ccRCC of poor and intermediate MSKCC risks with
a median follow-up of 50.9 months. In the intention to treat
analysis, the median OS in the CN-sunitinib group was
13.9months vs. 18.4months in the sunitinib only group.
Despite this 4.5-month difference in OS in favor of the suniti-
nib only group, this difference was non-significant. In the
present study all patients had at least six years potential fol-
low-up time. Patients primarily treated with CN in our study,
including MSKCC intermediate and high-risk groups, had a
median OS of 20.6 months (mean 42 months) compared with
median OS of 13.9months in CARMENA-CN patients and
19.0 months for intermediate-risk patients. In contrast to the
median OS of 18.4months in the CARMENA sunitinib only
arm our patients primarily treated with first-line systemic
therapy, had a median OS of 7.2months. However, similar
OS times (8.3 months) as in the present study was reported
in patients who did not undergo surgery but were treated
with sunitinib alone in the CARMENA intention to treat CN
arm. Of note, 38 patients (17%) in the sunitinib only arm
required secondary CN due to acute symptoms or for com-
plete or near-complete response. The median time from ran-
domization to second line treatment with CN was
11.1 months. This shows that secondary CN was performed
in at least 30% of the CARMENA sunitinib patients who sur-
vived longer. This indicates a need for CN after sunitinib
therapy also suggesting that deferred CN, in patients with
response or stable disease after TKI, offers a survival benefit
[15]. The randomized SURTIME, study, comprising only 99 of
458 intended patients, investigated whether immediate ver-
sus deferred CN combined with sunitinib, could identify
patients therapy resistant to sunitinib [6]. The findings sug-
gest that a deferred CN approach in patients who start treat-
ment with sunitinib and are offered CN only if their disease
does not progress, might be superior to performing CN up
front followed by sunitinib therapy. In the SURTIME study
the median OS in the immediate CN group was 15.0 months
and 324months in the deferred arm. These data were
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comparable to survival data of other single-arm phase 2
studies of presurgical sunitinib (26.0 months) and pazopanib
(22.7 months) [16,17]. However, in the SURTIME study the
progression free survival curves were similar in both groups
during the entire follow-up, and after exclusion of ineligible
patients, the OS Kaplan-Meyer curves were comparable
between the groups [6]. The 1.6%, surgical 30 days mortality
rate in the present study, influenced OS less than the in-
house mortality rate of 4.3% in the immediate CN arm in the
SURTIME study and 2.0% in the CARMENA study. The in-
house mortality is reported up to 3.6% in other CN studies
[18]. Thus, our results with a low surgical mortality in the
national cohort indicate that CN rarely impede the possibility
of second-line therapy.

Our real-world results, in unselected patients with mRCC,
showed that the outcome after primary CN, was superior to
first-line systemic therapy, in the early TKI era, based on clin-
ical and multidisciplinary judgement. Our unselected national
cohort also showed low 30days mortality rates in patients
with up-front CN. On the other hand, this register study also
showed that the survival was somewhat improved in the
later study years supporting better effect of the systemic
therapy in first and later treatment lines, possibly due to
more experience of TKI treatment with time in patients with
mRCC [19,20]. The recent advances in immunotherapy will
possibly change the options for CN. The new treatment for
patients with intermediate- and poor-risk mRCC with super-
iority of nivolumab and ipilimumab over sunitinib, and pem-
brolizumab and axitinib over sunitinib in survival and quality
of life, in the front-line setting, might change the treatment
options for primary CN accordingly. Immunotherapy also has
a potential to offer surgery with minimal delay in medical
systemic treatment [4,21,22].

This study has several limitations besides being retro-
spective and register based. The selection of the primary
treatment based on performance status and treatment pref-
erences is a major risk for biases of the results. Other major
limitations were that the register did not include data on
metastatic burden, number of, or location of metastatic sites
and included no data on which systemic therapy was given,
as primary or as second line therapy after nephrectomy.
Furthermore, there were no data on performance status, sur-
gical risk factors, or oncologic eligibility criteria. It is obvious
that the selection of the primary therapy has been based on
these factors.

It can be assumed that only a minor subset of patients
will have a solitary or oligometastatic disease, while the vast
majority of patients with mRCC have a multiorgan metastatic
disease [1]. Most of the patients primarily treated with
upfront CN would have been subjects for a later systemic
therapy. In patients primarily treated with systemic therapy,
there was no specified data on the first-line systemic treat-
ment used. In addition, the register had no data on any
second-line therapy, neither systemic therapy after nephrec-
tomy nor deferred nephrectomy after systemic therapy.
Despite these limitations, our results seem meaningful, for
the evaluation of the outcome of the primary first-line treat-
ment decisions in patients with mRCC. A significant
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advantage of the study is that it comprises an unselected
large patient cohort that covers all patients nationwide and
shows real-world results. Also, the data on OS is valid since it
is based on the linkage to the Swedish National Population
Register that covers information of all individuals in
the country.

Conclusions

The present study, based on a national large cohort of
patients with metastatic RCC and a long follow-up, showed
that patients selected for primary CN, had a significant over-
all survival advantage in all age groups. In multivariate ana-
lysis, the offered primary treatment, the occurrence of lymph
node metastases, and patient age remained as independent
predictors of OS. The results showed that CN is still an essen-
tial option for first-line treatment of patients with mRCC.
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