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Abstract  

Background/Aim: Previous research has suggested that patients with metastatic renal 

cell cancer (mRCC) and bone metastases have a poorer prognosis compared to their 

counterparts with no skeletal involvement. Therefore, we analyzed the management 

and outcomes of such patients in our center. Patients and Methods: We performed a 

retrospective study of 35 consecutive patients who received systemic treatment, 

largely targeted therapy, for mRCC with bone metastases. Results: The median overall 

survival was 25 months from the time of diagnosis of mRCC. The 5-year survival rate 

was 16%. Survival from diagnosis of mRCC was significantly worse in patients with 

bone metastases present at the start of first-line systemic therapy (median 13 months) 

compared to delayed metastases diagnosed later during the course of disease (46 

months, p=0.01). Few patients (29%) were able to receive more than two lines of 

systemic therapy. Bone-only metastases were uncommon (11%). Conclusion: These 

results confirm that most patients with mRCC and bone metastases have limited 

overall survival.  
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Metastatic lesions from renal cell carcinoma (RCC) are often located in the lungs, 

distant lymph nodes, liver or bones (1). Besides causing pain and skeletal-related 

events (SRE), the presence of bone metastases has been associated with reduced 

overall survival (2,3). Systemic therapy options for patients with metastatic RCC 

(mRCC) currently include tyrosine kinase inhibitors (targeted therapy), which target 

vascular endothelial growth factor receptors (VEGFR), mammalian target of rapamycin 

(mTOR) and other pathways (4-8). In addition, monoclonal antibodies, such as 

bevacizumab, pembrolizumab, ipilimumab and nivolumab, have yielded positive 

results (9-11). Cabozantinib is one of several approved treatment options, which has 

been studied specifically in the subgroup of patients with bone metastases, based on 

data from the METEOR trial (12). In this analysis, patient outcomes were significantly 

better after cabozantinib compared to everolimus. For example, the median overall 

survival was 20 vs. 12 months. Due to these considerations, we performed a 

retrospective quality of care study addressing the management and outcomes of 

patients with bone metastases from mRCC. The setting of this study is in a rural region 

in northern Norway where all oncologists are located at a single public hospital and 

adherence to national treatment guidelines is high (13,14).  

 

Patients and Methods 

All patients were covered by the national Norwegian health care system and received 

standard treatment according to national guidelines outside of clinical trials or early 

access programs. We used the hospital’s electronic patient records to identify all 

patients with mRCC managed with systemic therapy between 2006 and 2018 (n=72). 

Baseline characteristics, treatment and date of death or last contact were abstracted. 

All patients with bone metastases on staging or follow-up computed tomography (CT) 
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scans were included (n=35). Prognosis was estimated according to the Memorial Sloan 

Kettering Cancer Center (MSKCC) model, which includes performance status (PS), 

time interval, serum hemoglobin, calcium and lactate dehydrogenase (15). Actuarial 

overall survival was calculated (Kaplan-Meier method) and compared between 

different groups using the log-rank test. The date of the image-based diagnosis of 

mRCC was defined as the start date. Two patients were censored at the date of last 

contact after 39 and 124 months, respectively. Date of death was recorded in all 

remaining 33 patients. Parameters with log-rank p-Value<0.1 were included in a 

multivariate Cox regression analysis. Statistical analyses were performed using IBM 

SPSS Statistics 25 (IBM Corp., Armonk, NY, USA). 

 

Results 

Baseline characteristics. The majority of patients had clear cell histology (83%), male 

gender (77%), age between 60 and 69 years (74%), distant metastases at the time of 

initial diagnosis with RCC (63%), and bone metastases at the time of first-line systemic 

therapy (74%). Bone-only metastases were present in four patients (11%). Commonly 

(60%), at least two different extra-skeletal sites were involved, e.g. liver and lungs. 

Eleven patients (31%) had brain metastases. Twenty-four patients (69%) had been 

managed with nephrectomy. First-line treatment consisted of: i) sunitinib (28 patients, 

80%), ii) pazopanib (3 patients, 9%), and iii) others (4 patients, 11%). Twenty-one 

patients (60%) received at least one additional line of systemic therapy (second-line 

everolimus in 10), and 10 patients (29%) received at least three different lines. Baseline 

Eastern Cooperative Oncology Group (ECOG) PS was 0, 1 and 2 in 23, 40 and 37%, 

respectively. Seven patients (20%) were in the MSKCC good, 19 patients in the 

intermediate (54%), and 9 in the poor prognosis category (26%).     
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Actuarial overall survival. The median overall survival was 25 months from the time of 

diagnosis of mRCC (all 35 patients). The 5-year survival rate was 16%. Survival from 

the time of diagnosis of mRCC was significantly worse in patients with bone 

metastases present at the start of first-line systemic therapy (median 13 months) 

compared to delayed metastases (46 months, p=0.01), as shown in Figure 1. The age-

related difference was not significant (29 months if <60 years vs. 19 months if older, 

p=0.06). The presence of additional brain metastases was associated with a 

significantly shorter survival (7 vs. 29 months, p=0.03). Nephrectomy was associated 

with a better survival (30 vs. 13 months, p=0.03). The same was true for better ECOG 

PS (57, 14 and 10 months, p=0.003). The difference between the three MSKCC 

prognostic strata did not reach statistical significance (37.5, 28 and 10 months, p=0.2).     

Separate analyses were performed for the subgroup of patients with bone metastases 

present at the time of first-line systemic therapy. In univariate tests, the following 

parameters predicted better survival: i) male gender (p=0.03), ii) no brain metastases 

(p=0.04), iii) bone-only or maximum one extra-skeletal organ involved (p=0.03), and 

iv) ECOG PS 0 (p=0.001). In the multivariate model, male gender was the only 

significant prognostic factor (p=0.05).      

          

Discussion 

This retrospective study assessed the outcomes of systemic therapy in 35 patients 

with mRCC and bone involvement. Typical patients were in their 60s, had clear cell 

histology, additional extra-skeletal metastases and intermediate prognostic features, 

according to the MSKCC model. The most common first-line systemic therapy 

consisted of sunitinib (7,16,17), and 60% proceeded to second-line treatment. Other 
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treatments, such as bone surgery or radiotherapy were used as clinically needed. Use 

of bisphosphonates or denosumab was very uncommon in our clinical practice. Most 

patients (74%) had developed bone metastases already before they started with the 

first-line systemic therapy. The remaining patients developed bone metastases later 

during the course of their disease. A large proportion of patients (63%) had 

synchronous distant metastases at the time of detection of RCC. The presence of bone 

metastases at the start of the first-line treatment resulted in significantly shorter survival 

compared to the development of bone metastases at later points in time. While a 

shorter survival was observed in the univariate log-rank tests for the presence of brain 

metastases, ECOG PS and others, the multivariate regression analysis did not confirm 

these results. Male gender was the only independent prognostic factor. Overall median 

survival was 25 months, comparable to the study by Ruatta et al. (23 months, 300 

patients) (18).          

 

McKay et al. have conducted a review from the International Metastatic Renal Cell 

Carcinoma Database Consortium (IMDC) of 2027 patients with mRCC (3). The 

presence of bone metastases in these patients was 34% overall, and when stratified 

by IMDC risk groups it was 27%, 33%, and 43% in the favorable-, intermediate-, and 

poor-risk groups, respectively (p<0.001). When patients were classified based on the 

presence of bone metastases, the hazard ratio, adjusted for IMDC risk factors, was 1.4 

(95% Confidence Interval=1.2-1.6). The median survival from the start of targeted 

therapy was 14.9 months (13 months in the present, however, much smaller study). 

The prediction model performance for the overall survival was significantly improved 

when bone and also liver metastases were added to the IMDC prognostic model. 
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In the METEOR study, the median survival of patients with bone metastases was 20 

months in the cabozantinib arm and 12 months in the everolimus arm in the second or 

higher-line setting (12). Comparable differences were seen if both bone and visceral 

metastases were present. The relatively long survival in this study can be explained by 

the inclusion criteria employed. In the real-world setting, many patients violate these 

criteria and are not eligible for trial inclusion (13,19-21). In the present retrospective 

study, only one patient received second-line cabozantinib. However, seven patients 

were treated with everolimus. Their median overall survival was 7 months. Given that 

new first-line treatment options already have been approved, additional studies 

assessing different treatment sequences are urgently needed.       

 

When interpreting our results, several limitations in the study design should be taken 

into consideration, e.g. the retrospective analysis and the limited number of patients. 

We did not record time to progression, adverse events, hypercalcemia and SREs. 

Finally, the subgroup of patients who developed bone metastases later during the 

course of disease was too small to perform meaningful analyses. The optimal 

integration of local treatment, such as surgery or stereotactic radiotherapy, especially 

in patients with few metastatic lesions, is a topic of ongoing research (22,23). In 

principle, such approaches may contribute to bone stability, reduced symptoms and 

better disease control.    

In conclusion, the results from our study confirm that most patients with bone 

metastases from RCC have a limited overall survival. Better systemic treatment 

options are needed for such patients. Subgroup analyses of the pivotal studies that 

have led to approval of new drug combinations, which often include immune 
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checkpoint inhibitors, should be performed to clarify their impact in patients with bone 

metastases.     
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Figure 1. Actuarial overall survival of patients with bone metastases at the time of 

systemic first-line treatment (early, n=26) and patients with bone metastases later 

during the course of the disease (delayed, n=9). Their median survival is 13 and 46 

months, respectively (p=0.01).        

 

 

 


