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ABSTRACT
Objective: To determine the prognostic importance of the metastatic site in metastatic renal cell cancer (mRCC) patients in the
International Metastatic Renal Cell Carcinoma Database Consortium (IMDC) intermediate-risk.
Study design: Observational study.
Place and Duration of Study: Department of Medical Oncology, Dr Abdurrahman Yurtaslan Oncology Training and Research
Hospital, Ankara, Turkey, from January 2010 to November 2018.
Methodology: Records of 113 mRCC patients, determined to be in the intermediate-risk group according to IMDC criteria, were
reviewed retrospectively. All patients used a tyrosine kinase inhibitor — sunitinib or pazopanib — for metastatic disease. Patients’
records included age, gender, metastatic site, number of metastases and treatment regimen. The Kaplan-Meier method was used
for survival analysis, and a Cox regression model was formed.
Results: The median age of the patients was 58 years (Q1 - Q3: 44 - 66 years) and 87.6% of the patients had ≥2 metastatic sites.
The most common metastatic sites were the lung (51.3%), lymph nodes (26.5%), bone (26.5%) and brain (17.7%). Median overall
survival (OS) was shorter in the patients with bone and brain metastasis than in those without (15.0 months vs. 21.0 months, p =
.026 and 14.0 months vs. 21.0 months, p = .009, respectively). Multivariate analysis showed that brain and bone metastasis were
independent prognostic risk factors (HR: 2.43, p = .017 and HR: 2.10, p = .042, respectively).
Conclusion: Bone and brain metastasis had a negative effect on OS in IMDC intermediate-risk group mRCC patients.
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INTRODUCTION

Renal cell  cancer (RCC) constitutes approximately 3% of all
cancers in adults.1 Among RCC patients, 15%–20% present with
metastatic disease (metastatic RCC [mRCC]) and the 5-year
survival rate does not exceed 12%.2 In approximately 90% of
cases,  VHL tumour  suppressor  gene mutation  and elevated
expression of vascular endothelial growth factor (VEGF) play a
role in the pathogenesis.3

There are several prognostic risk scoring systems for mRCC,4

and  the  International  Metastatic  Renal  Cell  Carcinoma
Database  Consortium  (IMDC)  system  is  among  the  most
commonly used.4 IMDC scoring classifies patients into three risk
groups: favourable risk, intermediate-risk, and poor risk.4
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According to the IMDC scoring system, approximately 50% of
mRCC patients are in the intermediate-risk group.4 Patients in
this group are heterogeneous in terms of overall survival (OS).5

However, to date, no marker has been found that predicts OS in
this patient group.

Studies show that the metastatic site in mRCC patients could be
prognostic.6-8 Just as in the case of other solid organ tumours, OS
is significantly shorter in mRCC patients with brain metastasis.9

Other studies report that bone metastasis is a marker of poor
prognosis in mRCC patients.6,7 There are insufficient data in the
literature on the prognostic effect of metastatic sites in mRCC
patients  in  the  IMDC  intermediate-risk  group.  In  addition,
according to IMDC, the intermediate-risk group is also the most
heterogeneous  in  terms  of  survival.  Therefore,  the  present
study aimed to determine the prognostic importance of the
metastatic site in mRCC patients in the IMDC intermediate-risk
group.

METHODOLOGY
This observational study retrospectively reviewed the records of
113 mRCC patients classified as belonging to the IMDC intermedi-
ate-risk group who were admitted to the medical oncology clinic
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from January 2010 to November 2018. The study was approved
by the Institutional Ethical Review Board. Inclusion criteria were
age ≥18 years, a histologically confirmed diagnosis of clear cell
RCC,  metastatic  disease  according  to  response  evaluation
criteria in solid tumours v. 1.1 (RECIST v 1.1), and use of a tyrosine
kinase inhibitor (TKI) — sunitinib or pazopanib. Patients were
excluded from the study if they had histopathologies other than
clear cell carcinoma or if their data were incomplete.

Data were retrieved from the hospital patient records and infor-
mation  system.  They  included  age,  gender,  metastatic  site,
number  of  metastases,  treatment  regimen,  surgical  details,
IMDC risk score parameters, the date of the last follow-up and the
date of death. OS was defined as the time from initiation of treat-
ment to death due to any cause.

The IMDC risk scoring system includes two clinical and four labo-
ratory criteria namely the time from diagnosis to systemic treat-
ment <1 year; Karnofsky performance status <80%; haemo-
globin value below normal; calcium level above the upper limit of
normal; neutrophilia; and thrombocytosis. Patients are classified
in the favourable-risk group if none of these criteria is met, in the
intermediate-risk group if 1 or 2 are met, and the poor-risk group
if ≥ 3 are met.4

Data  were  analysed  using  IBM SSPS  Statistics  for  Windows
version 20.0 software (IBM Corp., Armonk, NY). Qualitative vari-
ables were expressed as frequencies and percentages; quanti-
tative variables as median (IQR or interquartile range). The
conformity  of  numerical  data  to  a  normal  distribution  was
assessed using the Kolmogorov-Smirnov test. OS was deter-
mined using the Kaplan-Meier method, and the log-rank test
was used for univariate comparison. A multivariate Cox regres-
sion model was used to identify independent risk factors. All
statistical analyses were two-way and the level of statistical
significance was set at p <.05.

RESULTS

The study included 113 IMDC intermediate-risk group mRCC
patients, 73.5% males and 26.5% females with a median age of
58 years (Q1–Q3: 44–66 years). The Karnofsky performance
score was ≥80 in 77.9% of the patients. Histologically, the sarco-
matoid  differentiation  rate  was  8.8%.  Primary  nephrectomy
was observed in 82.3% of the patients and ≥2 metastatic sites
were noted in 99 (87.6%) of the patients. Interferon-α (IFN-α)
had been used by 73% of the patients, with a median duration of
use  of  2  months  (Q1–Q3:  1–2  months).  The  most  common
metastatic site was the lungs (51.3%), followed by the lymph
nodes (26.5%), bones (26.5%) and brain (17.7%). The demo-
graphic and clinicopathological characteristics of the patients
are shown in Table I.

Median follow-up was 19.0 months (IQR: 3.0 - 51.0 months).
Median OS for all patients was 19 months (95% CI: 15.2–22.8
months).  Median  OS  was  shorter  in  the  patients  with  bone
metastasis than in those without (15.0 months vs. 21.0 months,
p = .026, Figure 1). Median OS was shorter in the patients with
brain metastasis than in those without (14.0 months vs. 21.0

months, p = .009, Figure 2). OS was longer in the patients with
lung metastasis than in those without (22.0 months vs. 17.0
months, p = .023). Except for bone, brain, and lung metastasis,
there were not any other factors that affected OS, based on
univariate analysis.  The results of univariate analysis of the
factors affecting OS are shown in Table II.

The factors associated with OS, based on univariate analysis,
were included in a multivariate Cox regression model. The multi-
variate analysis showed that brain and bone metastasis were
independent prognostic factors (HR: 2.43, 95% CI: 1.17-5.02, p
= .017, and HR: 2.10, 95% CI: 1.03-4.30, p = .042, respectively,
Table III).
Table  I:  Demographic  and  clinicopathological  characteristics  of  the
patients (n = 113).

 n (%)
Gender
 Male 83 (73.5)
 Female 30 (26.5)
Karnofsky performance score
 ≥80%, 88 (77.9)
 <80% 25 (22.1)
Sarcomatoid differentiation
 Yes 10 (8.8)
 No 103 (91.2)
Fuhrman grade
 ≤2 58 (51.3)
 3 38 (33.6)
 4 17 (15.0)
Prior nephrectomy
 Yes 93 (82.3)
 No 20 (17.7)
 Prior cytokine treatment 82 (72.6)
TKI
 Sunitinib 106 (93.8)
 Pazopanib 7 (6.2)
Type of treatment after TKI
 Everolimus 50 (44.2)
 Sorafenib 34 (30.1)
 Axitinib 8 (7.1)

 Temsirolimus 5 (4.4)
((

 Nivolumab 1 (0.9)
 No treatment 15 (13.3)
Number of metastatic sites
 1 14 (12.4)
 ≥2 99 (87.6)
Metastatic site
 Lung 58 (51.3)
 Lymph node 30 (26.5)
 Bone 30 (26.5)
 Brain 20 (17.7)
 Other 10 (8.8)
TKI = tyrosine kinase inhibitor.

 

Table II: Univariate analysis of factors affecting overall survival.

 Median OS, months
(95% CI) p

Karnofsky performance score
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 ≥80% 21.0 (16.7-25.3) 0.514
 <80% 16.0 (12.2-19.8)  

Sarcomatoid differentiation
 Yes 17.0 (14.9-19.1) 0.882
 No 20.0 (14.9-25.1)  

Fuhrman grade
 ≤2 18.0 (12.0-24.0) 0.552
 3 21.0 (14.5-27.5)  
 4 20.0 (13.4-26.6)  

Prior nephrectomy
 Yes 21.0 (16.5-25.5) 0.985
 No 16.0 (8.4-23.6)  

TKI
 Sunitinib 19.0 (14.9-23.1) 0.797
 Pazopanib 11.0 (4.6-17.4)  

Number of metastases
 1 20.0 (13.6-26.4) 0.923
 ≥2 18.0 (13.8-22.2)  

Bone metastasis
 Yes 15.0 (9.9-20.1) 0.026
 No 21.0 (15.7-26.3)  

Brain metastasis
 Yes 14.0 (8.4-19.6) 0.009
 No 21.0 (17.3-24.7)  

Lung metastasis
 Yes 22.0 (16.8-27.2) 0.023
 No 17.0 (13.0-21.0)  

Lymph node metastasis
 Yes 21.0 (15.1-26.9) 0.669
 No 18.0 (13.8-22.2)  
TKI = tyrosine kinase inhibitor; OS = overall survival; CI = confidence interval.

Table III: Multivariate analysis of the effect of bone, brain, and lung metas-
tasis on overall survival.

 HR  (95% CI) p
Bone metastasis
 No Reference 0.042
 Yes 2.10 (1.03-4.30)  
Brain metastasis
 No Reference 0.017

 Yes 2.43
(1.17-5.02)  

Lung metastasis
 No Reference 0.582

 Yes 1.23
(0.59-2.54)  

HR = hazard ratio; CI = confidence interval.

Figure 1: Overall survival according to bone metastasis.

Figure 2: Overall survival according to brain metastasis.

DISCUSSION

The findings of this study show that brain and bone metastasis
are independent prognostic factors in mRCC patients in the
IMDC intermediate-risk group and that the presence of either of
these two metastatic sites has a negative effect on OS.

Numerous studies have evaluated the prognostic importance of
the metastatic site in mRCC patients; and bone metastasis, in
particular, was shown to be a factor associated with poor prog-
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nosis.6-8,  10,11  Negrier  et  al.  studied  782  mRCC  patients  that
received  cytokine-based  treatment  and  reported  that  bone
metastasis was an independent prognostic factor.12 Median OS
in their patients without bone metastasis was longer than in
those  with  bone metastasis  (15.7  vs.  8.8  months).12  Similar
results have been noted in mRCC patients treated with TKIs.
Patil et al.7 compared sunitinib and IFN-a as first-line treatments
for mRCC. They reported that bone metastasis was a prognostic
factor for OS in both the sunitinib and IFN-a arms. McKay et al.6

evaluated the prognostic importance of the metastatic site in
mRCC patients grouped according to IMDC risk classification.
They observed that bone metastasis was a factor associated
with poor prognosis in all three groups. Median OS in their IMDC
intermediate-risk group mRCC patients with bone metastasis
was 17.0 months, compared to 23.6 months in those without
bone metastasis (p < .001).6 Similarly in the present study, the
median OS in IMDC intermediate-risk group mRCC patients with
bone metastasis was shorter than in those without bone metas-
tasis (15.0 months vs. 21.0 months, p = .026). Moreover, multi-
variate analysis showed that bone metastasis was an indepen-
dent prognostic factor.

The mechanism by which bone metastasis negatively affects
OS  remains  to  be  fully  understood.  Preclinical  studies  have
shown that changes in the bone micro-environment might be a
cause of both primary tumour growth and formation of metas-
tases beyond bone.13 Another preclinical study reported that
there might be a relationship between osteoblasts from bone
cells  and  distant  metastasis  beyond  bone  and  that  tumour
volume decreased as the number of osteoblasts decreased.14

Although a phase II study showed that treatment of bone metas-
tasis with zoledronic acid together with everolimus contributed
to extending OS in mRCC patients, there are only a few retro-
spective in vivo studies that report a similar finding.15-17

The majority of relevant clinical trials have not included patients
with brain metastasis, and they have not yielded sufficient data
related to brain metastasis.18  Therefore, in vivo studies that
generate data related to brain metastasis are of great impor-
tance. There are very few studies on the prognostic importance
of brain metastasis in mRCC patients.8,10,19 Atzpodien et al.8 eval-
uated  mRCC  patients  given  cytokine-based  treatment,  and
they observed that there was not a relationship between brain
metastasis and OS.8 However, the number of patients with brain
metastasis in that study was not sufficient for evaluating the
prognostic  importance  of  brain  metastasis.8  Mekhail  et  al.
studied 353 mRCC patients and reported that median OS was
8.4  months  in  patients  with  brain  metastasis,  versus  14.8
months in those without brain metastasis.10 However, the differ-
ence was not significant — probably because of the low rate
(4%) of brain metastasis. A study performed with data from the
surveillance, epidemiology, and end results (SEER) database
reported that brain metastasis at the time of the diagnosis of
RCC was an independent prognostic factor.19 The percentage of
mRCC patients with brain metastasis in the present study was
higher (17.7%) than in other studies.8, 10 In this study, median OS

in the mRCC patients with brain metastasis was 14.0 months,
versus  21.0  months  in  those  without  brain  metastasis  (p  =
.009). Moreover, multivariate analysis showed that brain metas-
tasis was an independent prognostic factor in mRCC patients in
the IMDC intermediate-risk group.

Most RCC clinical trials have not included patients with brain
metastasis, which occurs in 4%-17% of advanced-stage RCC
patients and negatively affects OS.20 Although the pathophysi-
ology of the negative effect of brain metastasis on OS is not fully
known, intracranial haemorrhaging can occur because of the
vascular structure of tumours.21 The relationship between the
brain micro-environment and metastatic tumour cells has not
been  fully  elucidated  because  of  the  difficulty  of  in  vitro
modelling.9 Research has shown that in mRCC patients, brain
metastasis, especially if there are ≥2 metastatic lesions in the
brain, is associated with poor prognosis.22

There are studies on the importance of bone metastases in
mRCC patients treated with TKI, but in this research is the first
that evaluated both brain and bone metastases and demons-
trated prognostic significance. Beuselinck et al. and Patil et al.
did not evaluate the metastatic sites according to IMDC risk
groups in their studies. McKay et al. evaluated bone metastasis
according to IMDC, but they did not provide any information
about brain metastasis.

The  present  study  has  some  limitations.  As  data  related  to
bisphosphonate or local treatment of bone metastasis were not
obtained, the effects of these treatments on prognosis could not
be evaluated. In addition, data were not obtained about the
number of metastases in the brain, whether brain metastasis
was symptomatic, and local treatments of brain metastasis, all
of which can affect prognosis. Last, due to the small number of
mRCC  patients  with  liver  metastasis,  the  prognostic  impor-
tance of liver metastasis could not be evaluated.

CONCLUSION

The results of this study suggest that bone and brain metastasis
may negatively affect OS in mRCC patients in the IMDC interme-
diate-risk group. Based on these findings,  risk stratification,
according to the metastatic site, can be used in mRCC patients
in the IMDC intermediate-risk group. Larger-scale comparative
studies that include mRCC patients in the IMDC poor-risk and
favourable-risk  groups  might  lead  to  the  integration  of  the
metastatic site into the IMDC RCC risk scoring system. When
planning clinical trials, the metastatic site should be included in
patient stratification, in addition to the classic IMDC risk groups.
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