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Abstract.
BACKGROUND: Lymphnode metastases (LMN) in metastatic renal cell carcinoma (mRCC) has been associated with an
unfavourable prognosis. However, the prognostic impact of LNM in mRCC in context of other solid organ metastases and
throughout subsequent therapeutic lines is not well-defined.
OBJECTIVE: This retrospective single-center analysis was designed to elucidate the impact of LNM in the context of other
solid organ metastases and throughout subsequent therapeutic lines.
METHODS: mRCC patients (pts) at our center were analysed (observation period, 04/00-03/16). Primary endpoint was
overall survival (OS) and the impact of line of therapy as a co-variate. Pts were grouped into: with LNM [LNM(+)], without
LNM [LNN(–)]. Subgroup analyses of LNM(+) was performed including the subgroup LNM(+) and other solid organ
metastases [LNM(+) other] and LNM(+) without other solid organ metastases [LMN(+) only].
RESULTS: 383/401 mRCC pts were eligible. 318 (83.2%), 230 (60.1%) and 154 (40.5%) pts received 1stL, 2ndL and 3rdL
medical treatment, respectively. In the overall population OS was 40.1 months (95% CI: 32.7–47.4), with superior OS in
LNM(–) compared to LNM(+) pts (log rank, HR 1.7, 95%-CI 1.3-2.2, p < 0.001). This effect was maintained across lines of
therapies. LNM(+) only had a similar risk of death as LNM(–) pts (HR 1.2, 95%-CI 0.8–2.0, p = 0.4), while the risk of death
was significantly increased for LNM(+) other compared to LNM(–) (HR 1.9, 95%-CI 1.5–2.6, p < 0.001).
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CONCLUSION: LNM(+) in mRCC is associated with a poor OS. However, impaired OS in LNM(+) might be associated
with the presence of other solid organ metastases rather than with the existence of LNM alone. Further studies are warranted
to support this hypothesis.

Keywords: Metastatic, renal cell cancer, lymphnode metastases, retrospective, prognostic markers, targeted therapy, clinical
decision making

INTRODUCTION

Our understanding of the underlying biology of
a metastatic tumor disease is crucial in therapeu-
tic decision-making as well as patient counselling.
Additionally, to histology, molecular, genetic and
other clinical parameters the pattern and location of
metastatic disease often guide treatment decisions,
also in renal cell carcinoma (RCC) [1]. Especially
lymph node metastases (LNM) have been a subject of
discussion over decades, since local lymph node inva-
sion might not contradict a curative approach while
distant LNM are mostly an indicator for widespread
disease and palliative treatment. In this sense, previ-
ous studies critically discussed radical lymph node
dissection during nephrectomy not only as diagnos-
tic but also therapeutic approach with curative intend
[2, 3].

In metastatic RCC (mRCC) a recent retrospective
analysis of 10105 patients identified LNM as inde-
pendent predictor of impaired overall survival (OS)
[4]. It has also been postulated that LNM located
below the diaphragm are associated with a worse out-
come when treated with targeted therapy than LNM
above the diaphragm [3]. However, many questions
regarding LNM have not been addressed. Therefore,
this retrospective analysis was designed to elucidate
the impact of LNM in the context of other solid organ
metastases and throughout subsequent therapeutic
lines.

MATERIAL AND METHODS

Patients and treatment

This study is a retrospective single-center analysis.
Patients with mRCC treated with targeted agents in
our department were identified retrospectively from
medical records. All patients with metastatic disease
within the observation period from April 2000 to
March 2016 at the Hannover Medical School were
eligible. Synchronous metastatic disease was defined
as diagnosis of distant metastases within 3 months

of primary RCC diagnosis. Nephrectomy was per-
formed at initial diagnosis with curative intention or
cytoreductive in metastatic disease.

Treatment and therapeutic monitoring were con-
ducted according to local standards of care, which
included CT scans every 3 months. Clinical pro-
gression free survival (cPFS) was defined either by
radiological evidence of disease progression, clinical
progression or death from any cause. Only patients
who received medical treatment in the respective line
of therapy were eligible for corresponding subgroup
analyses.

Clinical data was extracted from medical charts
and collected in a database. Data were assessed by
physicians and data managers. Last database update
was performed in March 2016. Patients´ data were
assessed in an anonymized manner in concordance
with recommendations of the local ethic committee
and in concordance with the declaration of Helsinki
in its latest revised version (Nr.: 3171-2016).

Statistical analysis

Overall survival (OS) was defined as primary
endpoint for this study. Patients were grouped for
analysis: without LNM [LNM(–)] and with LNM
[LNM(+)]. Patients with LNM(+) were further
sub-grouped into LNM(+) with other solid organ
metastases [LNM(+) other] and LNM(+) without
solid organ metastases [LNM(+) only]. Prognostic
impact and OS were analysed in regard to 1st, 2nd

and 3rd line of therapy (1stL, 2ndL, 3rdL).
Patients were excluded from analysis when date of

metastatic disease was missing. In subsequent anal-
ysis of patients receiving medical treatment, patients
who did not receive medical treatment due to death,
patient preference or lost to follow up were excluded
(Fig. 1).

OS was calculated by Kaplan-Meier analysis and
subgroups were compared by log-rank test. Uni- and
multivariate Cox regression models were conducted
to analyse the association between survival and LNM
groups and subgroups. OS was defined from first



H. Eggers et al. / Prognostic Impact of Lymphnode Metastases in mRCC 201

Fig. 1. Consort diagram.

diagnosis of metastatic disease or from the time of
treatment initiation until death or last follow up as
applicable. Patients lost in follow up were censored
at time of last documented follow up.

SPSS 21.0 was used for statistical analysis. A
two-sided p-value below 0.05 was considered as sta-
tistically significant.

RESULTS

Patient characteristics

Overall, 401 patients with mRCC were identified
within the observation period. Thereof, 383 patients
were eligible for analysis and 318 (83.2%), 230
(60.1%) and 154 (40.5%) received 1stL, 2ndL and
3rdL medical treatment, respectively (Fig. 1).

Median age was 61.6 (range 26.4–89.6) years
with a predominance of clear cell histology (77.0%).
94.0% of patients previously underwent nephrec-
tomy. The performance status defined by ECOG was
≤ 1 in 68.9%. While 36.8% were diagnosed with
synchronous metastatic disease, median time from
initial diagnosis to metastatic RCC was 7.2 (range
0–341.9) months. Numbers of metastatic organ sites
ranged from 0 to 8. Pulmonary (50.7%), liver (31.3%)
and bone (28.5%) were the most frequent metastases.
LMN(+) accounted for 120 (31.3%) patients of whom
LMN(+) others and LMN(+) only occurred in 92
(24.0%) and 28 (7.3%) patients. Patient character-
istics are summarized in Table 1.

Patient characteristics at initiation of subsequent
medical treatment lines

The median number of metastatic sites was sig-
nificantly higher in LNM(+) at 1stL, 2nd L and

Table 1
Base line characteristics at diagnosis of metastatic RCC

Parameter All patients
(n = 383)

Median age at diagnosis mRCC, years (range) 61.6 (26.4–89.6)
Males, n (%) 261 (68.1)
Nephrectomy, n (%) 360 (94)
Histology

clear cell, n (%) 295 (77)
Non clear cell, n (%) 45 (11.8)
NE, n (%) 43 (11.2)

Performance Status
ECOG ≤ 1, n (%) 264 (68.9)
ECOG ≥ 2, n (%) 21 (5.5)
NE, n (%) 98 (25.6)

Synchronous metastatic diseases, n (%) 141 (36.8)
Time from diagnosis RCC to metastatic RCC,

median (range) months
7.2 (0–341.9)

MSKCC
favorable, n (%) 37 (9.7)
intermediate, n (%) 114 (29.8)
poor, n (%) 13 (3.4)
NE, n (%) 219 (57.2)

Median numbers of metastatic organ sites, n
(range)

1 (0–8)

Pts. with pulmonary metastasis, n (%) 194 (50.7)
Pts. with liver metastasis, n (%) 120 (31.3)
Pts. with bone metastasis, n (%) 109 (28.5)
Pts. with lymphnode metastasis and other

sites, n (%)
92 (24)

Pts. with lymphnode metastasis only, n (%) 28 (7.3)

3rd L (p ≤ 0.01, respectively p ≤ 0.01, p ≤ 0.01, see
Table 2). A significant difference in cPFS in favour of
LNM(–) was seen in patients receiving 1stL and 3rdL.
A significantly larger number of non clear cell RCC
(non-ccRCC) was detected in LNM(+) only subgroup
in 1stL and 3rdL, as well as in LNM(+) vs. LNM(–)
in 2ndL. Furthermore, discontinuation of treatment
was statistically more frequent in LNM(+) only com-
pared with LNM(+) other in 1stL and 2ndL. Median
age at initiation of medical treatment did not show a
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Table 2
Treatment characteristics and differences for LNM(–) and LNM(+) groups, as well as for LNM(+) other and LNM(+) only subgroups

corresponding to medical treatment line

Parameter All LNM(–) LNM(+) p-Value∗ LNM(+) LNM(+) p-Value∗
other only

1st line medical treatment, n 319 184 135 111 24
Histology, non-ccRCC, n (%) 41 (12.9) 20 (10.9) 21 (15.6) 0.11 14 (12.6) 7 (29.2) 0.03
RCC diagnosis to treatment < 1 year, n (%) 141 (44.2) 80 (43.5) 61 (45.2) 0.75 58 (52.7) 15 (62.5) 0.38
Median age, years (range) 61.9 62.5 60 0.13 61.1 57.8 0.93

(26.8–89.9) (26.8–85.8) (37.2–89.8) (37.2–84.5) (45.6–89.8)
ECOG ≤ 1, n (%) 219 (70.7) 129 (70.1) 90 (66.7) 0.75 74 (92.5) 6 (94.1) 0.81
Median No. of metastatic sites, n (range) 2 (0–8) 2 (0–6) 2 (1–8) < 0.01 3 (2–8) 1 (1–1) < 0.001
MSKCC ≥ 1, n (%) 109 (34.2) 56 (30.4) 53 (39.3) 0.12 44 (39.6) 9 (37.5) 0.41
TKI, n (%) 228 (71.5) 132 (71.7) 96 (71.1) 0.7 76 (68.5) 20 (83.3) 0.15
mTOR, n (%) 13 (4.1) 8 (4.3) 5 (3.7) 0.49 4 (3.6) 1 (4.2) 0.63
Checkpoint-Inhibitor, n (%) 4 (1.3) 1 (0.5) 3 (2.2) 0.21 3 (2.7) 0 (0) 0.55
cPFS, median (95%-CI), months 9.3 10.2 7.0 0.01 7.0 12 0.88

(7.2–11.4) (7.3–13.1) (4.8–9.3) (4.7–9.3) (3.8–20.2)
Discontinuation due to AE, n (%) 59 (18.5) 38 (20.7) 21 (15.6) 0.52 14 (12.6) 7 (29.2) 0.04

2nd line medical treatment, n (%) 230 (72.1) 114 116 100 16
Histology, non-ccRCC, n (%) 30 (13.0) 10 (8.8) 20 (17.2) 0.04 15 (15.0) 5 (31.3) 0.09
Median age, years (range) 61.8 62.8 59.9 0.13 60.0 59.1 0.79

(29.1–85.2) (29.1–85.2) (38.5–85.0) (38.5–85.0) (45.7–80.8)
ECOG ≤ 1, n (%) 215 (93.5) 107 (93.9) 108 (93.1) 0.24 92 (92.0) 16 (100.0) 0.24
Median No. of metastatic sites, n (range) 2 (0–8) 2 (0–5) 3 (1–8) < 0.01 3 (2–8) 1 (1–1) < 0.001
MSKCC ≥ 1, n (%) 73 (31.7) 34 (29.8) 39 (33.6) 0.13 32 (32) 7 (43.8) 0.18
TKI, n (%) 123 (53.5) 65 (57) 58 (50) 0.46 47 (47.0) 11 (68.8) 0.11
mTOR, n (%) 85 (37.0) 38 (33.3) 47 (40.5) 0.28 42 (42) 5 (31.3) 0.30
Checkpoint-Inhibitor, n (%) 3 (1.3) 1 (0.9) 2 (1.7) 0.51 2 (2) 0 (0) 0.74
cPFS, median (95%-CI), months 6.6 (5–8.2) 8.3 (5.3–11.3) 5.4 (4–6.8) 0.34 6.0 (4.5–7.5) 5.2 (0.2–10.2) 0.91
Discontinuation due to AE, n (%) 41 (17.8) 21 (18.4) 20 (17.1) 0.83 14 (14.0) 6 (37.5) 0.02

3rd line medical treatment, n (%) 155 (48.6) 76 79 73 6
Histology, non-ccRCC, n (%) 18 (11.6) 7 (9.2) 11 (13.9) 0.26 8 (11.0) 3 (50.0) 0.01
Median age, years (range) 60.25 62.5 58.9 0.27 58.3 69.2 0.79

(30–84) (30–84) (39–82) (39.0–82.0) (51.0–79.0)
ECOG ≤ 1, n (%) 145 (93.5) 70 (92.1) 65 (95) 0.57 69 (94.5) 6 (100.0) 0.56
Median No. of metastatic sites, n (range) 2 (0–7) 2 (0–6) 3 (1–7) < 0.01 3 (2–7) 1 (1–1) < 0.001
MSKCC ≥ 1, n (%) 49 (31.6) 22 (28.9) 27 (34.2) 0.25 24 (32.9) 3(50) 0.45
TKI, n (%) 89 (57.4) 41 (53.9) 48 (60.8) 0.59 43 (58.9) 5 (83.3) 0.24
mTOR, n (%) 48 (31.0 26 (34.2) 22 (27.8) 0.24 21 (28.8) 1 (16.7) 0.46
Checkpoint-Inhibitor, n (%) 6 (3.9) 4 (5.3) 2 (2.5) 0.32 2 (2.7) 0 (0) 0.85
cPFS, median (95%-CI), months 5.5 (4.1–7) 7.1 (4.4–9.8) 3.6 (4–4.1) 0.001 3.6 (3.1–4.1) 3.6 (0.0–7.2) 0.41
Discontinuation due to AE, n (%) 29 (18.7) 16 (21.1) 13 (16.5) 0.07 12 (16.4) 1 (16.7) 0.99

∗log rank analysis; TKI: Tyrosine Kinase Inhibition; cPFS: clinical Progression Free Survival, defined by time form treatment start to clinical
or radiographic progression; AE: Adverse Event.

significant difference between LNM(–) and LNM(+)
at any line of medical treatment as well as perfor-
mance status measured by ECOG, usage of TKI or
discontinuation of treatment due to an adverse event
(Table 2).

Overall survival and association with LNM(+)

Measured from diagnosis of mRCC, OS was 40.1
(95% CI: 32.7–47.4) months for the overall pop-
ulation. A significant improvement in OS by 20.1
month (p < .001) was shown for LNM(–) compared
to LNM(+) at diagnosis of mRCC, which was con-
sistent over the different lines of therapy assessed

(Difference in median OS LNM(+) vs. LNM(–): 12.2
month in 1stL, p = 0.02; 15.1 month in 2nd L, p =
0.03; 12.1 month in 3rd L, p = 0.01; Fig. 2A and 2B).
In subgroup analysis for LMN(+) only compared to
LMN(+) other no statistically significance could be
identified at diagnosis of mRCC as well as for 1stL,
2ndL and 3rdL. (Table 3, Fig. 2C and 2D).

Multivariate analysis showing LNM(+) as
independent predictor for OS

In univariate analysis LNM(+) vs. LNM(–) and
in subgroups LNM(+) other vs. LNM(–) but not
LNM(+) only vs. LNM(–) were associated with
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Fig. 2. Kaplan Meier curves comparing OS in LNM(+) with LNM(–) at baseline (A) and from start of 1stL (B), as well as Kaplan Meier
curves comparing OS in LNM(+) other with LNM(+) only at baseline (C) and from start of 1stL (D).

Table 3
Overall survival of patients with mRCC according to line of therapy with corresponding Log-rank analyses of LNM(–) vs. LNM(+) and

subgroup of LNM(+) other vs. LNM(+) only

Parameter All patients, LNM(–), LNM(+), LNM(+) other, LNM(+) only, P-Value
median OS median OS median OS median OS median OS (Log
(95%-CI), n (95%-CI), n (95%-CI), n (95%-CI), n (95%-CI), n rank)

Diagnosis mRCC –
death

40.1 (32.7– 47.4), 383 50.4 (40.1–60.7), 263 30.3 (24.3– 36.3), 120 – – < 0.001

Subgroups – – 27.1 (19.7–34.5), 92 34.5 (13.1–55.9), 28 0.137
1st line – death 30.7 (25.2–36.2), 318 36.8 (29.8–43.8), 183 24.6 (16.4–32.8), 135 – – 0.021

Subgroups – – 23.5 (16.4–30.6), 111 40.7 (20–61.4), 24 0.117
2nd line – death 22.5 (16.2–28.8), 230 29.7 (18.0–41.4), 114 14.6 (10.6–18.6), 116 – – 0.032

Subgroups – – 14.6 (10.7–18.5), 100 28.2 (5.7–50.7), 16 0.491
3rd line – death 18.2 (14–22.5), 154 24.5 (10.4–38.6), 75 12.4 (6.8–18), 78 – – 0.01

Subgroups – – 13.1 (6–20.2), 72 12 (9.6–14.4), 6 0.626

Footnote: Overall survival defined by survival from diagnosis until death, respectively start of medical treatment until death.

decreased OS. In multivariate analysis we identified
LNM(+) other as independent risk factors for dimin-
ished OS at baseline and 1stL. For patients in 2ndL
and 3rdL multivariate analysis identified LNM(+),
LNM(+) other and LNM(+) only as factors for dimin-
ished OS (Table 4).

DISCUSSION

LNM in mRCC is postulated to be an unfavourable
predictor of OS. This study was designed to further

characterise the impact of LNM in mRCC in the con-
text of other solid organ metastases and throughout
palliative treatment lines.

In the overall population of 383 mRCC patients our
results showed inferior OS for patients with LNM,
thereby reproducing previous findings [3]. In con-
text of study population size our Hazard ratio for
OS in LNM(+) vs. LNM(–) of 1.7 (95%-CI: 1.3–2.2)
is higher compared to one of the largest studies on
metastatic sites in 10105 mRCC patients showing a
Hazard ratio of 1.04 (95%-CI: 0.98–1.11). This might
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Table 4
Cox regression analysing impact of LNM(+) and subgroups LNM(+) other and LNM(+) only at different

time points on OS

Univariate HR p-Value Multivariate HR p-Value
(95%-CI) (95%-CI)

OS (mRCC-death)
LNN(+) vs. LNM(–) 1.7 (1.3–2.2) < 0.001 1.4 (0.9–2.0) 0.13

Subgroup
LNM(+) other vs. LNM(–) 1.9 (1.5–2.6) < 0.001 1.7 (1.1–2.6) 0.01
LNM(+) only vs. LNM(–) 1.2 (0.8–2.0) 0.40 0.6 (0.3–1.4) 0.24

OS (1st line-death)
LNN(+) vs. LNM(–) 1.4 (1.0–1.8) 0.022 1.4 (0.9–2.1) 0.10

Subgroup
LNM(+) other vs. LNM(–) 1.5 (1.1–2.0) 0.006 1.8 (1.2–2.6) 0.008
LNM(+) only vs. LNM(–) 0.9 (0.5–1.6) 0.932 0.5 (0.2–1.3) 0.14

OS (2nd line-death)
LNN(+) vs. LNM(–) 1.4 (1.0–2.0) 0.026 1.7 (1.2–2.4) 0.002

Subgroup
LNM(+) other vs. LNM(–) 1.5 (1.1–2.0) 0.023 1.7 (1.2–2.4) 0.002
LNM(+) only vs. LNM(–) 1.3 (0.7–2.6) 0.415 2.2 (1.0–4.7) 0.04

OS (3rd line-death)
LNN(+) vs. LNM(–) 1.6 (1.1–2.4) 0.011 1.8 (1.2–2.6) 0.007

Subgroup
LNM(+) other vs. LNM(–) 1.7 (1.1–2.4) 0.011 1.7 (1.1–2.5) 0.01
LNM(+) only vs. LNM(–) 1.6 (0.6–4.4) 0.403 5.9 (1.5–23.6) 0.01

Footnote: Multivariate analysis for OS at baseline and for 1stL was corrected for histology, time to 1st line medical
treatment, LDH above upper limits of normal, haemoglobin below lower limits of normal, Calcium above upper
limits of normal, ECOG equal or above one. Multivariate analysis for 2ndL and 3rdL was corrected for histology,
presence of liver or bone metastases as well as for ECOG equal or above one.

be explainable by a larger proportion of patients
treated with checkpoint inhibition as 1stL in this very
recent study (6.1% vs. 1.3%) [4]. The Hazard ratio of
one of the most detailed studies on LNM in 2996
mRCC patients treated only with targeted therapy
in first line setting until 2013 is comparable to ours
with 1.3 (95%-CI: 1.2–1.5) [3]. Generally, applica-
tion of checkpoint inhibition and treatment period
differ between these study populations and our data.
However, age and histologic subtype are comparable
in cross-study analysis, while our study inherits less
patients with brain metastases. Other factors can not
be reliably compared due to a larger amount of miss-
ing data in this retrospective analysis. Our median OS
was generally higher compared to these two studies.
We found a median OS in LNM(–) of 50.4 (95%-CI:
40.1–60.7) vs. 30.3 (95%–CI: 24.3–36.3) months in
LNM(+), while Kroeger et al. reported a median OS
of 24.0 vs. 16.0 months and Dudani et al. showed
a median OS of 21.4 months in LNM(+) [3, 4].
Cross-study comparison of differences in median OS
remains difficult and various some factors as outlined
above may impact results. Differences in the observa-
tion period with limited therapeutic options as well as
selection bias of our singlecentre analysis are likely
to contribute.

Previously undescribed, our results demonstrate
that LNM(+) remains a predictor of poor OS in sub-
sequent therapeutic lines. Median OS is significantly
worse in LNM(+) showing an increased risk for death
with a Hazard ratio of 1.7 (95%-CI: 1.3–2.2). This
finding was maintained in 1stL, 2ndL and 3rdL. It is
notable that LNM(+) and LNM(–) groups as well as
subgroups are well distributed except for histology.
Non-ccRCC are markedly found in the LNM(+) only
subgroup. It is questionable whether this is a bias or
a histology driven difference in metastatic pattern.

Most interestingly, to our knowledge this is the
first study that showed an association of impaired OS
with LNM(+) in the presence of other metastatic sites.
Multivariate analysis showed a significant increase in
risk of death for LNM(+) other vs. LNM(–) but not for
LNM(+) only vs. LNM(–) at baseline and 1stL. This
is especially noteworthy since the Hazard ratio for
death in LNM(+) is not identified as an independent
predictor of OS in the overall population and 1stL.
This pattern is not consistent in subsequent therapeu-
tic lines (2nd L, 3rd L), where LNM(+) regardless of
LNM(+) or LNM(+) only shows to be an indepen-
dent predictor of worse OS in our analysis. These
results generally support LNM as predictor of infe-
rior OS, but more importantly findings in the overall
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population and 1stL population allow to postulate
that negative prognostic impact of LNM(+) might be
largely explained by the presence of other solid organ
metastases. Therefore, LNM(+) only might not be as
unbeneficial as previously suggested [3].

There are very few studies investigating LNM in
the context of other solid organ metastases. Kroeger
et al. as well as Dudani and collegues did not differ-
entiate between LNM(+) other and LNM(+) only [3,
4]. A study of patients who underwent nephrectomy
with tumor thrombectomy from 1971 to 2012 showed
synchronous metastatic disease in 44% of patients.
Herein, isolated LNM(+) was associated with inferior
cancer specific survival compared to other isolated
metastasis [5]. Comparison of previous study results
to our results is difficult, but it has to be mentioned
that there is hardly any data contradicting our results.
On the one hand there are studies showing that surgi-
cal approach to isolated loco-regional recurrent LNM
can generate durable progression-free survival, while
on the other hand data implies that especially patients
with multiple organs affected by multifocal disease
are more likely to have poor OS [6, 7]. Both sup-
port our notion that LNM(+) only might not be as
strongly associated with poor outcome as previously
suggested, and potentially needs to be considered
more as an oligometastatic biological state.

Following our clinical findings, it raises the ques-
tion of underlying molecular alterations explaining
differences in patient outcome. Although our study
does not allow further elucidation of this research
question, previous findings suggest that LNM might
be associated with other molecular findings than
usual mRCC. For example, a large retrospective
study of molecular alterations postulates that LNM
in mRCC is often independent of typical von-
Hippel-Lindau loss and characterized by low CAIX
expression [8]. Other data also indicates that c-MET
might play a decisive role in occurrence of LNM [9].

Our study is limited by the retrospective and single-
center design with incorporation of missing values
as well as a time period and selection bias. Espe-
cially the high fraction of missing MSKCC risk
assessments introduces uncertainty whether relevant
differences in tumor biology exist, thereby represent-
ing a potential bias. Furthermore a higher proportion
of discontinuation of therapy due to adverse events
within the LNM(+) only subgroup possibly repre-
sents an additional bias. Since treatment of mRCC
has rapidly changed over the past decades it is unclear
whether LNM(+) will remain an unbeneficial factor
in the era of combined targeted and immunotherapy.

In conclusion our findings show a negative impact
of LNM(+) on prognosis in line with previous find-
ings. However, our study is the first to show that an
increased risk for death in LNM(+) might be associ-
ated with the presence of other solid organ metastases
rather than with the presence of LNM alone. In the
context of study limitations, this finding is hypothesis
generating and should be explored or confirmed by
future studies.
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