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Abstract 

Background: Tumor burden and metastatic disease sites 

are well-established prognostic factors in many 

malignancies, including metastatic Renal Cell Carcinoma 

(mRCC).  

 

Objective: We aimed to evaluate the impact of bone 

metastasis (BM) location on clinical outcome of mRCC 

patients.  

 

Methods: This study is a retrospective analysis of 4060 

mRCC patients from the Latin American Renal Cancer 

Group (LARCG) database. Clinico-pathological 

characteristics, 24-months-survival, overall survival (OS), 

and BM sites were collected. To estimate the association 

between BM location and clinical outcomes we used Cox 

regression method.  

 

Results: Out of 4060 patients, 530 (14.5%) had metastatic 

disease. Among those, we analyzed the fifty-six that had 

only BM. The median follow-up was 20.8 months (range 

from 0 to 188 months). Non-spinal BM (NSBM) were 

identified in 33 (58.9%) patients and spinal BM (SBM) in 

23 (41.1%) patients. Median OS was 35 months, and 24-

months OS was 76% for patients with NSBM and 46% with 

SBM (HR: 2.22). In multivariable analysis SBM (HR: 

3.08), ASA classification 3-4 (HR: 2.37), non-cc histology 

(HR: 5.11), and age (HR 1.06) were independent prognostic 

factors for OS. 

 

Conclusions: Our study showed that SBM predicted 

shorter OS, suggesting that the location of BM may impact 

the clinical outcome of patients with mRCC. 
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Overall Survival; IMDC- International Metastatic Renal 

Cell Carcinoma; MSKCC- Memorial Sloan-Kettering 

Cancer Center (MSKCC/Motzer) Score; LARCG- Latin 

American Renal Cell Group; VEGF- Vascular Endothelial 

Growth Factor; BMI- Body Mass Index; ECOG- Eastern 

Cooperative Oncology Group; ASA-American Society of 

Anesthesiologists; cc- Clear Cell; non-cc- non-Clear Cell; 

mTOR- mammalian target of rapamycin; KPS- Karnofsky 

Performance; LDH- High Lactate Dehydrogenase; CSS- 

Cancer-specific Survival 

  

1. Introduction 

Of all renal cancers, RCC is the most common subtype, 

corresponding to 85% of all RCC cases, and being 

responsible for 15,000 of Americans diagnosed annually 

according to the American Cancer Society [1, 2]. 

Approximately 30% of patients treated with a curative-

intent surgical resection of a localized renal tumor will 

develop metastatic disease [3]. Tumor burden and 

metastatic disease sites are well-established prognostic 

factors in many malignancies, including metastatic renal 

cell carcinoma (mRCC). 

 

Approximately 30% of patients with mRCC have bone 

metastasis (BM) which is associated with significant 

morbidity and high rates of skeletal complications, resulting 

in a shorter overall survival [4]. There is increasing 

evidence that the presence of BM harms mRCC prognosis, 

being a predictor of poor progression-free survival (PFS) 

and overall survival (OS) among this population [5]. It is 

estimated that nearly 70% of patients with mRCC will 

develop at least one skeletal-related event (SRE) during the 

disease course when BM is present [6]. Close to 5% of 

patients with BM have exclusively BM at diagnosis and 

spinal metastasis is associated with poor prognosis [7, 8]. A 

recent systematic review published by Goodwin et al. 

including 807 patients showed that from the time of spinal 

metastasis diagnosis the median survival was 11,7 months 

[9].  

 

The identification of prognostic factors is important to tailor 

treatment options, to stratify risks, and to offer counseling 

for mRCC patients [10]. International Metastatic Renal Cell 

Carcinoma Database Consortium (IMDC) and MSKCC 

prognostic risk scores are widely used to define treatment 

strategies in mRCC [1]. In this analysis, we sought to 

evaluate the impact of BM location in the clinical outcome 

of mRCC patients in a large multicentric cohort from a 

Latin American population.  

 

2. Methods 

The Latin American Renal Cancer Group (LARCG) is a 

multi-institutional and multidisciplinary group that 

established a database on Renal Cancer [11]. LARCG 

involves 45 centers from 8 countries including Uruguay, 

Brazil, Argentina, Mexico, Peru, Chile, Bolivia, and Spain. 

Data was collected using medical records, and pathological 

reports from each institution with a total of 4,060 renal 

cancer cases.. The primary objective of this analysis was to 

evaluate the impact of BM location in the prognosis of 

mRCC patients who have exclusively bone metastasis. 

Clinico-pathological characteristics such as age, sex, body 

mass index (BMI), Eastern Cooperative Oncology Group 

(ECOG) Performance Status, American Society of 

Anesthesiologists (ASA) and Karnowski performance 
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status, symptoms at presentation, tumor size, lymph node 

staging, nuclear Fuhrman grade, perirenal fat invasion, 

necrosis, histological subtype, sarcomatoid differentiation 

of the BM, the realization of cytoreductive nephrectomy, 

the primary form of treatment of the metastasis, 

administration of systemic therapy, survival status and 

location of BM were collected using standard templates. 

 

Chi-square and Fisher’s exact tests were used to evaluate 

the relationships between clinical and pathologic variables 

between spinal and non-spinal. The significance level of the 

tests was fixed at 0.05. Kaplan-Meier product-limit method 

was used to estimate OS and CSS at 60 months, and 

differences in the curves were assessed using log-rank tests 

(Figure 1). Survival time was calculated as the difference 

between the date of surgery and the date of last follow-up 

or death. Univariate and multivariate Cox proportional 

hazards regression models were used to evaluate the 

relationship between clinical and pathologic variables with 

OS and CSS. For the Cox model, variables with less than 

15% of missing values were considered. After that, multiple 

imputations were used to replace missing values. The mi 

and ice library of Stata software was used for the multiple 

imputations. 

 

Variables associated with survival in univariate analysis 

with (p<0.2) were included for multivariate modeling. The 

proportional risk assumption was evaluated graphically and 

using Schoenfeld residuals. The Statistical Package for 

Social Sciences software v. 24 (SPSS) and Stata software 

were used for the calculation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Overall Survival for the entire patient cohort. 

 

3. Results 

We identified 530 (14.5%) patients with metastatic disease 

out of 4060 from the LARCG dataset. From 530, 56 

(10.5%) had exclusively BM. The median follow-up was 

20.8 months (0-188 range). Our population was mostly 

under 65 years (66.1%), and male (64.3%), where the 

median age was 59.5 (40-85), and the number of male 

participants was 36 (64.3%). Most patients presented 

symptoms at diagnosis (90.6%). We examined histological 

subtypes and found that 42 (85.7%) patients had clear cell 



 

 

J Cancer Sci Clin Ther 2020; 4 (4): 526-537  DOI: 10.26502/jcsct.5079092 

 

 

Journal of Cancer Science and Clinical Therapeutics   530 

 

histology, and 7 (14.3%) patients had non-clear cell 

histology (1 (2%) had papillary histology, 2 (4.1%) had 

chromophobe histology, 1 (2%) had unclassified histology, 

and 3 (6.1%) had other histological subtypes). Sarcomatoid 

differentiation was identified in 8 (19%) patients. 

Cytoreductive nephrectomy was performed in 46 patients 

(82.1%). 35 (68.6%) patients received anti-VEGF/ mTOR 

systemic therapy for kidney cancer, 1 (2%) received 

cytokines (interferon and interleukin-2) and 15 (29.4%) had 

no systemic therapy (Table 1 and 2). 

 

 Bone Metastasis (BM) 

Variable All Cases 

(n=56) 

Non-Spinal 

(n=33) 

Spinal 

(n=23) 

P 

Age (years) 

Median 59.5 60 58 0.585 

Range (40-85) (40-84) (43-85)  

Age 

< 65 37 (66.1) 22 (66.7) 15 (65.2) 0.910 

≥ 65 19 (33.9) 11 (33.3) 8 (34.8)  

Gender 

Male 36 (64.3) 17 (51.5) 19 (82.6) 0.017 

Female 20 (35.7) 16 (48.5) 4 (17.4)  

BMI 

< 25 14 (35) 8 (36.4) 6 (33.3) 0.842 

≥ 25 26 (65) 14 (63,6) 12 (66.7)  

ECOG PS 

0 11 (20) 7 (21,2) 4 (18.2) 0.904 

1 33 (60) 20 (60.6) 13 (59.1)  

≥ 2 11 (20) 6 (18.2) 5 (22.7)  

ASA 

1-2 33 (61.1) 21 (65,6) 12 (54.5) 0.412 

3-4 48 (90.6) 11 (34,4) 10 (45.5)  

Symptoms at Presentation 

No 5 (9.4) 3 (9.4) 2 (9.5) 0.986 

Yes 48 (90.6) 29 (90.6) 19 (90.5)  

Size (pT) 

≤ 7 cm 27 (58.7) 16 (59.3) 11 (57.9) 0.926 

> 7 cm 19 (41.3) 11 (40.7) 8 (42.1)  

 

Table 1: Sociodemographic and Clinical characterization of this Study´s Patients-Part I. 
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This table represents the sociodemographic and clinical 

characterization of the study, differentiating our patients 

between SBM or NSBM. Our population was primarily 

under 65 years of age and male, and there was significant 

(p=0.017) correlation between sex and spinal metastasis. 

 

 Bone Metastasis (BM) 

Variable All Cases 

(n=56) 

Non-Spinal 

(n=33) 

Spinal 

(n=23) 

P 

Stage (pN) 

pN0 25 (86.2) 15 (88.2 10 (83.3) 0.706 

pN1 4 (13.8) 2 (11.8) 2 (16.7)  

Fuhrman 

1-2 13 (29.5) 8 (32) 5 (26.3) 0.682 

3-4 31 (70.5) 17 (68) 14 (73.7)  

Perirenal Fat Invasion 

No  26 (63.4) 15 (62.5 11 (64.7) 0.885 

Yes 15 (36.6) 9 (37.5) 6 (35.3)  

Necrosis 

No  17 (42.5) 8 (34.8) 9 (52.9) 0.251 

Yes 23 (57.5) 15 (65.2) 8 (47.1)  

Subtype istological 

Clear cell 42 (85.7) 25 (89.3) 17 (81) 0.572 

Papillary 1 (2) 1 (3.6) 0 (0)  

Chromophobe 2 (4.1) 1 (3.6) 1 (4.8)  

Unclassified 1 (2) 0 (0)  1 (4.8)  

Others 3 (6.1) 1 (3.6) 2 (9.5)  

Sarcomatoid differentiation 

No  34 (81) 22 (91.7) 12 (66.7) 0.041 

Yes 8 (19) 2 (8.3) 6 (33.3)  

Citoreductive Nephrectomy 

No  10 (17.9) 5 (15.2) 5 (21.7) 0.822 

Yes 46 (82.1) 28 (84.8) 18 (78.3)  

Treatment of Metastasis 

Surgery 7 (35) 4 (36.3) 3 (33.3)  

Radiotherapy 8 (40) 4 (36.3) 4 (44.4)  

Others 5 (25) 3 (27.3) 2 (22.2)  
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Systemic Therapy 

Anti-VEGF/mTOR 35 (68.6) 20 (66.7) 14 (70)  

Cytokines IFN/IL2 1 (2) 1 (3.3) 0 (0)  

No ST 15 (29.4) 9 (30) 6 (30)  

Status Survival     

Alive 24 (43.6) 16 (50) 8 (34.8)  

Dead 31 (56.4) 16 (50) 15 (65.2)  

Dead by Cancer 29 (93.6) 15 (93.8) 14 (93.3)  

 

Table 2: Sociodemographic and Clinical characterization of this Study´s Patients-Part II. 

 

This table represents the sociodemographic and clinical 

characterization of the study, differentiating our patients 

between SBM or NSBM. Most of our patients presented 

with clear cell carcinoma and had received cytoreductive 

nephrectomy as the primary surgical approach and anti-

VEGF/mTor as principal systemic therapy. There was a 

significant (p=0.041) correlation between having 

sarcomatoid differentiation of the tumor and spinal 

metastasis. Among the 56 patients with exclusively BM, 33 

(58.9%) had NSBM and 23 (41.1%) had SBM. 18 patients 

(32.1%) presented with a single BM, while 38 (67.9%) had 

multiple metastases (Table 3).  

 

 Bone Metastasis (BM) 

Location All Cases 

(n=56) 

Single 

(n=18) 

Multiple 

(n=38) 

Upper Limbs 5 (8.9) 3 (60) 2 (40%) 

Lower Limbs 8 (14.3) 5 (62.5) 3 (37.5) 

Pelvic 5 (8.9) 3 (60) 2 (40) 

Spine 13 (23.2) 5 (38.5) 8 (61.5) 

Thorax 4 (7.1) 1 (25) 3 (75) 

Skull 2 (3.6) 1 (50) 1 (50) 

Limbs (both) 1 (1.8) 0 (0) 1 (100) 

Spine + Limbs 3 (5.4) 0 (0) 3 (100) 

Spine + Pelvic 3 (5.4) 0 (0) 3 (100) 

Spine + Thorax 4 (7.1) 0 (0) 4 (100) 

Pelvic + Limbs 3 (5.4) 0 (0) 3 (100) 

Thorax + Limbs 5 (8.9) 0 (0) 5 (100) 

 

Table 3: Bone Metastasis Locations among all Analysed Patients. 
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We separated our patients per location and number of 

metastasis. Most of our population did not have spinal 

metastasis (n=33) and had multiple bone metastases (n=38).  

Factors positively associated with SBM were Sarcomatoid 

differentiation (p=0.041) and male gender (p=0.017). The 

24-month OS for the entire patient cohort was 63%, and the 

median OS was 35 months (Figure 1). Univariable analysis 

showed associations between OS and the presence ASA 

classification 3-4 (HR 2.38, 95% CI 1.04 - 5.43, p<0.04) 

and SBM (HR 2.22, 95% CI 1.03 - 4.77, p=0.041). The 24-

month OS for patients with NSBM was 76% and, for 

patients with SBM, 46%, and median OS for NSBM and 

SBM was 55 and 19 months, respectively (Figure 2).

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Overall Survival: a Comparison Between Groups with Spinal Bone Metastasis and Non-spinal Bone Metastasis. 

 

In multivariate analysis were independent prognostic 

factors of 5-year OS, SBM (HR 3.08, 95% CI 1.31-7.23, 

p=0.010), ASA 3-4 (HR 2.37, 95% CI 1.00 -5.61, p=0.05), 

non-cc histology (HR 5.11, 95% CI 1.66 -15.71, p<0.004) 

and AGE (HR 1.06, 95% CI 1.01-1.11, p=0.012) (Table 4). 

 

5-year Overall Survival 

Variable Univariable Multivariable 

 HR [95% CI] P HR [95% CI] P 

BM (SBM vs NSBM) 2.22 1.03-4.77 0.041 3.08 1.31 7.23 0.01 

AGE 1.04 1.00-1.08 0.071 1.06 1.01 1.11 0.012 

ASA (3-4 vs 1-2) 2.38 1.04-5.43 0.040 2.37 1.00 5.61 0.05 

Histology (non-cc vs cc) 2.19 0.84-5.75 0.110 5.11 1.66 15.71 0.004 

Metastases (multiple vs single) 1.96 0.79-4.86 0.148 - - - - 

Gender (male vs female) 1.29 1.06-2.80 0.513 - - - - 

ECOG (≥ 1 vs 0) 1.68 0.58-4.85 0.339 - - - - 

 

Table 4: Cox regression analysis for overall survival (OS). 
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In the left, we separated the variables, distinguishing 

between univariable and multivariable analysis. We 

reported the Hazard Ratio (HR), Confidence Interval (CI) 

and statistical significance (p) of each variable. 

 

4. Discussion 

Data concerning the natural history and treatment-related 

outcomes amongst mRCC patinets in Latin America are 

lacking. Bone metastasis has been associated with poor 

clinical outcome in patients with mRCC. In our series of 

530 mRCC patients, 10.5% had exclusively bone 

metastasis, comparable to the study by Bianchi et al (12%), 

from an extensive database of 11.157 cases of mRCC [12]. 

Another study, performed by Woodward et al structured a 

cohort of RCC patients and analyzed the development of 

bone metastases. Patient demographics were mostly of fair-

skinned man (71% male). Their cohort also detected the 

predominance of clear cell histology (83%), corroborating 

our data (85.7%) [4].  

 

The median OS in our cohort was 35 months, and survival 

rates at 1 and 5 years were 79% and 35%, respectively. 

Similar results were reported by Szendrői et al (1 and 5 

years OS, 75%, and 35%, respectively [13], Althausen 

(84% and 55%, respectively), and Tobisu et al (77% and 

45%, respectively) [14, 15]. Survival outcomes in mRCC 

significantly increased from approximately 9 months in the 

immunotherapy era (2002-2005) to 30 months in the target 

therapies era [16]. However, in our cohort, the high survival 

rate may have been influenced by the number of patients 

who underwent cytoreductive nephrectomy (82%) and 

systemic treatment (68.6%). Against this, a small number of 

patients (12.5%) underwent surgery for metastasis, and 

isolated metastasectomy or associated systemic treatment 

has shown a longer OS [13, 17]. 

Other findings from our cohort were the high percentage of 

cases with Fuhrman grade 3-4 (70%), and the presence of 

sarcomatoid differentiation in 19% (8/56) of the cases. 

Regarding this last characteristic, our analysis could 

indicate that spinal metastasis is more likely to happen in 

RCC with sarcomatoid differentiation. Nevertheless, our 

study did not find a statistically significant association in 

the univariate analysis, which was reported in previous 

studies, being able to influence the high number of lost data 

[14, 18]. YueJun et al described similar results to ours in 

the Fuhrman grade 3-4 percentage (78.2%), with an 

increased sarcomatoid differentiation in their cohort 

(84.2%), which could be the cause of the lower median OS 

(7.6%) in the non-metastasectomies patients' group [18]. 

 

The location of BM and its impact on the clinical outcome 

were the main purposes of our analysis. Many studies have 

sought this analysis, comparing mainly the appendicular 

versus axial topography. The results have been 

contradictory, once appendicular BM had a better prognosis 

[14, 19] and others could not demonstrate the same [20, 

21]. We found that the prognosis is worse when the BM 

topography is of spinal location, compared to the non-

spinal. Patients with SBM had 24 months OS 30% lower 

than the ones with NSBM. In multivariate analyses, SBM, 

ASA 3-4, non-cc histology, and age were an independent 

prognostic factor of 5-year OS. Having SBM implies a 3-

fold increase in the risk of death in our multivariate model, 

which is consistent with previous literature results.  

 

Kume et al reported SBM as an independent prognostic 

value for poor OS. Also, sarcomatoid differentiation, 

extraosseous metastasis, alkaline phosphatase increased to 

1.5 times the upper limit of normal, and C-reactive protein 

increased to greater than 0.3 mg/dl were shown to be 

significant risk factors [8]. Our group previously reported 
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that ASA 3-4 is a prognostic variable for OS, both in 

mRCC and in localized RCC [22, 23]. This classification 

can be a very useful tool, considering it is simple and 

reproducible. 

 

When it comes to assessing prognosis for mRCC, two 

systems commonly used are the MSKCC model and the 

IMDC model. The MSKCC model was developed in the era 

of immunotherapy, and its adverse prognostic factors are 

low Karnofsky performance status (KPS), high lactate 

dehydrogenase (LDH), low serum hemoglobin, high 

corrected serum calcium, and interval from diagnosis to 

treatment of less than 1 year [24]. With the advent of 

targeted therapy, it became necessary to validate the 

prognosis criteria in the setting of these new treatments, and 

the IMDC model was developed. This system adds 

neutrophil and platelet count to four factors already used in 

the MSKCC model [25]. Recently, a study was published 

by Massari et al. which aim was to evaluate if the addition 

of a new independent variable could improve IMDC 

prognosis prediction and reduce heterogeneity within the 

risk category [26]. Besides other variables included in the 

IMDC score, the presence of brain, bone, and/or liver as the 

first site of metastatic disease was significantly associated 

with OS, since 15% of patients modified their initial risk 

category [26]. This seems to be a good example to follow, 

analyzing and including variables, such as the topography 

of BM, may allow us to use more accurate prognostic 

models that help make a better therapeutic decision. 

 

We reported for the first time the role of prognostic factors 

in a small international cohort of BM in Latin America. The 

main limitations of this study are inherent to its 

retrospective nature and the absence of IMDC or MSKCC 

prognostic scores for all patients. Additionally, the absence 

of a central pathology review limits our assessment of 

certain elements such as sarcomatoid histology and other 

non-clear cell subtypes. Treatment discrepancies among 

different centers may have led to variations in clinical 

presentation, surgical technique, and patient adherence to 

follow-up.  

 

5. Conclusions 

Our study showed that SBM predicted shorter OS, 

suggesting that the location of BM may impact the clinical 

outcome of patients with mRCC. ASA 3-4, non-cc 

histology, and age were an independent prognostic factor of 

OS. External validation of this data could lead to a simple 

and straightforward prognostic tool for patients with BM of 

renal cell carcinoma. 
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