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Abstract
A subset of patients with metastatic renal cell carcinoma (mRCC) follow an indo-
lent disease course and may benefit from initial active surveillance (AS). However, 
selecting patients suitable for this approach is challenging. To investigate this we 
sought to define outcomes of patients with mRCC suitable for initial AS. All pa-
tients with mRCC clinically selected for initial AS at the Edinburgh Cancer Centre 
between January 2010 and December 2020 were identified. Key inflammatory bi-
omarkers (haemoglobin, white cell count, neutrophil count, platelets, C- reactive 
protein [CRP], albumin, corrected calcium) and the International Metastatic 
RCC Database Consortium (IMDC) risk score were measured. The relationship 
between these and time to systemic anticancer therapy (tSACT) and overall sur-
vival (OS) was analysed. Data were available for 160 patients. Estimated median 
overall survival was 88.0 (interquartile range [IQR] 34.0– 127.0) months. Median 
tSACT was 31.8 (IQR 12.0– 76.3) months. On multivariate analysis, only CRP was 
predictive of tSACT (HR 2.47 [95% CI:1.59– 3.85] p < 0.001) and OS (HR 3.89 [95% 
CI:2.15– 6.83] p < 0.001). Patients with CRP > 10 mg/L were more likely to com-
mence SACT within 1 year than those with CRP≤10 mg/L (41% vs. 18%, Relative 
Risk 2.16 (95% CI:1.18– 3.96) (p = 0.012)). IMDC risk score was not predictive of 
tSACT or OS. Active surveillance is an appropriate initial management option for 
selected patients with mRCC. CRP, a biomarker of systemic inflammation, may 
provide additional objective information to assist clinical decision- making in pa-
tients with mRCC being considered for initial AS. Although this is a retrospective 
observational study, the cohort is well defined and includes all patients managed 
with initial AS in an inclusive real- world setting.

K E Y W O R D S

active surveillance, c- reactive protein, prognosis, renal cell carcinoma, systemic anticancer therapy
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1  |  INTRODUCTION

Metastatic renal cell carcinoma (mRCC) is a heterogenous 
condition with variable biology and clinical outcomes. 
Incurable, with limited prognosis, systemic anticancer 
therapies (SACT) are the mainstay of treatment for most 
patients. Immune checkpoint inhibitor (ICI) immuno-
therapy agents, either as doublet- therapy or in combina-
tion with a vascular endothelial growth factor receptor 
(VEGFR) inhibitor, have largely superseded the long-
standing use of single agent VEGFR- inhibitor therapy 
in the first- line setting.1,2 The prospect of clinical bene-
fit from SACT must be balanced by the need for ongoing 
therapy and the risk of adverse events, some of which are 
long- lasting or potentially life threatening. This is par-
ticularly pertinent in real- world clinical settings where 
patients may be less fit and more co- morbid than those 
enrolled in clinical trials.

A subset of patients with mRCC follow an indolent 
disease- course characterised by slowly progressive growth 
of low- volume, asymptomatic metastatic disease.3– 5 These 
patients may benefit from delayed initiation of SACT 
by utilising an initial active surveillance (AS) approach. 
There is a growing body of evidence to suggest this ap-
proach is safe, preserves quality of life and does not ad-
versely impact on prognosis.4– 7 Existing guidelines, whilst 
recommending that initial AS should be considered in 
some patients, remain elusive about how this cohort 
is identified, recommending AS in patients with “lim-
ited tumour burden and few symptoms”.8,9 Patients who 
are clinically selected for initial AS are of better Eastern 
Cooperative Oncology Group performance status (PS), 
more favourable International Metastatic RCC Database 
Consortium (IMDC) risk score and have fewer metastatic 
disease sites than those who immediately commence 
SACT.5 In patients undergoing initial AS, higher num-
ber of IMDC adverse risk factors and higher numbers of 
metastatic disease sites are associated with a shorter sur-
veillance period.4 However, these observations have had 
limited formal validation.8 Novel objective biomarkers 
to assist clinical decision- making in patients with mRCC 
being considered for initial AS would be valuable tools.

The IMDC risk score, originally developed to predict 
survival in patients with mRCC treated with VEGFR- 
inhibitors, is now used in multiple clinical settings in 
RCC.2,8,10 Three component factors of the IMDC score 
(haemoglobin (Hb), neutrophil count (NC), platelets) 
are considered biomarkers of the systemic inflammatory 
response. Along with other individual blood biomarkers 
(i.e., white cell count (WCC), albumin, C- reactive protein 
(CRP) and lactate dehydrogenase (LDH) etc) or com-
posite scores, such as the modified Glasgow Prognostic 
Score (mGPS), these inflammatory biomarkers are firmly 

established as having prognostic value in patients with 
cancer.11– 14

The Edinburgh Cancer Centre (ECC) serves a popula-
tion of approximately 1.5 million across the Southeast of 
Scotland, UK. Utilising real- world clinical data, we char-
acterise patients with mRCC undergoing AS and identify 
objective biomarkers to select patients for this treatment 
strategy.

2  |  MATERIALS & METHODS

2.1 | Study population

All patients with mRCC managed with initial AS at the 
ECC between January, 2010 and December, 2020 were 
identified from a comprehensive clinical database. Eligible 
patients were ≥ 18 years and had a diagnosis of metastatic 
RCC. All cases underwent clinicopathological assessment 
by a specialist renal cancer multidisciplinary team. All pa-
tients were reviewed in the specialist oncology clinic, were 
clinically suitable to receive SACT and had commenced 
on AS prior to receiving any SACT. The decision to start 
AS was made at the clinicians discretion, in consultation 
with the patient, based on published guidelines recom-
mending initial AS in patients with limited tumour bur-
den and few symptoms.8,9 Patients who had received any 
prior adjuvant/neoadjuvant or metastatic systemic anti-
cancer therapy were excluded.

2.2 | Procedures and assessments

Patient demographics, clinical and pathological data 
were recorded. Biomarkers of the systemic inflammatory 
response (Hb, WCC, NC, platelets, albumin, corrected 
calcium [c.Ca2+] and CRP) at the time of diagnosis of 
metastatic disease were recorded. These factors were cat-
egorised within normal limits, in line with previous work 
in this area.11,12,15,16 The mGPS and IMDC were calculated.

All data were collected as part of routine oncology 
work up in keeping with standard of care. No patient 
identifiable data were used. The presented work was in ac-
cordance with guidelines from ACCORD (Academic and 
Clinical Central Office for Research and Development, 
NHS Lothian and University of Edinburgh) and study- 
specific consent was not required.

2.3 | Statistical analysis

Time to SACT (tSACT), defined as the number of months 
from the date of first radiological finding of mRCC to 
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starting SACT or death, or censorship if SACT had not com-
menced at follow- up date (January 2, 2022), was calculated. 
Overall survival (OS), defined as the number of months 
from the date of first radiological finding of mRCC to death, 
or censorship if alive at follow- up date (January 2, 2022), 
was calculated. Survival analysis was carried out using 
Cox's proportional- hazards model. Multivariate survival 
analysis was performed using a stepwise backward proce-
dure to derive a final model of the variables that had a sig-
nificant independent relationship with survival. To remove 
a variable from the model, the corresponding p- value had to 
be >0.10. Survival curves were plotted using Kaplan– Meier 
methods and the log- rank test was applied. All analyses 
were performed in SPSS Version 27.0 (SPSS Inc).

3  |  RESULTS

3.1 | Patient characteristics

Data were available for 160 patients (Table 1). Patients were 
followed up for a median 49.6 (interquartile range [IQR] 
31.7– 83.2) months. The median age was 67 (IQR 60– 72) 
years and 72% were male, in keeping with reported popula-
tions with mRCC. Patients had typical sites of metastases, 
with lung lesions seen in 108 (68%) patients. Many patients 
had a single site of metastatic disease (n = 86 [54%]), most 
frequently lung lesions (n = 53 [62%]) (Table S1).

Estimated median OS was 88.0 (IQR 34.4– 127.0) 
months (Figure S1). At the time of censoring 82 patients 
remain alive, for whom minimum and median follow- up 
was 19.8 and 59.7 months, respectively.

3.2 | Nephrectomy status

Ninety- three (58%) patients presented with recurrent/
metastatic disease after prior curative nephrectomy. The 
median time to metastatic disease in these patients was 
26.1 (IQR 11.9– 58.6) months, with 24 (26%) developing 
metastatic disease within 1 year.

Sixty- seven (42%) patients presented with metastatic 
disease. Forty- nine of these underwent cytoreductive 
nephrectomy within 3 months of diagnosis of mRCC. A 
further six (9%) had a longer initial period of active sur-
veillance prior to cytoreductive nephrectomy. Amongst 
patients presenting with metastatic disease, patients 
who underwent CNx had a longer time to commencing 
SACT and improved OS compared to those who did not 
(27.6 (IQR 11.7– 82.1) months versus 9.4 (IQR 5.7– 17.7) 
months (p  < 0.001) and 88.0 (IQR 33.9- not reached) 
months versus 29.3 (17.5– 48.2) months (p  < 0.001), 
respectively).

3.3 | Metastases- directed therapy

Twenty- two (14%) patients underwent elective pallia-
tive surgical resection of metastatic disease during their 
AS period. Contralateral adrenal metastases (n = 5) were 
the most frequently resected metastatic sites (Table S2). 

T A B L E  1  Clinical characteristics of patients with metastatic 
renal cell carcinoma managed with initial active surveillance

Characteristic n (%)
Median 
(IQR)

Sex Male 115 (72) n/a

Female 45 (38)

Age ≤64 63 (39) 67 (60– 72)

65– 74 70 (44)

>74 27 (17)

ECOG PS 0 90 (56) n/a

1 44 (28)

2 2 (1)

Missing 24 (15)

Histology type Clear cell 148 (93) n/a

Papillary 9 (6)

Other 3 (2)

Number of 
metastatic sites

1 86 (54) n/a

2 59 (37)

≥3 15 (9)

Sites of metastasis Adrenal gland 25 (16) n/a

Bone 25 (16)

Brain/CNS 7 (4)

Liver 4 (3)

Lung 108 (68)

Lymph node 42 (26)

Pancreas 12 (8)

Peritoneum 3 (2)

Renal/renal 
bed

11 (7)

Subcutaneous 4 (3)

Othera 6 (4)

Stage at initial 
diagnosis

I– III 93 (58) n/a

IV 67 (42)

Time from initial 
diagnosis to 
metastatic 
disease

≥1 year 69 (43) 0.7 (0.0– 
2.7)<1 year 91 (57)

Nephrectomy Prior curative 93 (58) n/a

Cytoreductive 55 (34)

None 12 (8)
aOther included intramuscular, pleura, small bowel, spleen, stomach and 
thyroid.
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Sixteen (73%) patients had oligometastatic disease, and 
underwent surgery aimed at rendering them free from 
metastatic disease (Figure  S2). Median OS of these pa-
tients was 130.3 (89.4- not reached) months. The re-
maining six (27%) patients underwent elective palliative 
metastectomy of a lesion causing significant morbidity, 
including four patients with symptomatic metastatic 
brain lesions.

A further six patients underwent palliative radiother-
apy to oligoprogressive metastatic lesions involving bone 
(n = 4), lung (n = 1) and pancreas (n = 1).

3.4 | tSACT

Median tSACT was 31.8 (IQR 12.0– 76.3) months 
(Figure  S3). And 39 patients remain on AS after mini-
mum and median follow- up of 23.2 and 60.9  months, 
respectively.

Sixteen patients died prior to commencing SACT. 
Median survival of these patients was 35.6 (IQR 22.9– 
64.0) months. Seven died of non- mRCC related events. 
Three patients declined SACT following assessment in 
the specialist clinic. The remaining patients had clinical 
or radiological evidence of rapidly progressive disease 
but were no longer of sufficient fitness for SACT. The 
median survival of these six patients was 51.9 (IQR 30.7– 
99.8) months.

Given the time period explored, most patients com-
mencing SACT (n  =  105) received single- agent VEGFr- 
inhibitor therapy (i.e., pazopanib (n = 50, 48%), sunitinib 
(n  =  31, 30%), tivozanib (n  =  6, 6%)). Seven patients 
(7%) commenced ipilimumab plus nivolumab and seven 
(7%) commenced axitinib plus pembrolizumab. The re-
maining four (4%) were treated in a clinical trial with 
pembrolizumab.

3.5 | Prognostic biomarkers

The relationship between clinicopathological factors and 
tSACT was examined (Table  2). On univariate analysis, 
the number of organs involved (p = 0.021), lymph node 
metastases (p  =  0.015), histological subtype (p  < 0.001), 
c.Ca2+ (p < 0.001), albumin (p = 0.004), CRP (p < 0.001) 
and mGPS (p < 0.001) were predictive of tSACT (Table 3). 
On multivariate analysis, only CRP (HR 2.47 [95%CI 1.59– 
3.85] p < 0.001) was independently predictive of tSACT. 
Patients with CRP > 10  mg/L were more likely to com-
mence SACT within 1 year than those with CRP ≤ 10 mg/L 
(41% vs. 18%, Relative Risk 2.16 [95% CI 1.18– 3.96] 
[p  =  0.012]). Patients with CRP > 10  mg/L had shorter 
time to commencing SACT than those with CRP ≤ 10 mg/L 

(13.8 [IQR 8.5– 31.8] months vs. 55.1 [IQR 19.2– 84.0] 
months respectively; p < 0.001; Figure 1A).

On univariate analysis, number of organs involved 
(p = 0.027), lymph node metastases (p = 0.008), albumin 
(p = 0.001), CRP (p < 0.001) and mGPS (p < 0.001) were 
predictive of OS (Table 3). On multivariate analysis CRP 
(HR 3.89 [95%CI 2.15– 6.83] p  < 0.001) and lymph node 
metastases (HR2.29 [1.27– 4.12] p  =  0.006) were inde-
pendently predictive of OS. CRP stratified OS from 31.8 
(IQR 19.4– 87.7) months (CRP > 10  mg/L) to 101.3 (IQR 

T A B L E  2  Prognostic factors at the time of diagnosis of 
metastatic disease in patients with metastatic renal cell carcinoma 
managed with initial active surveillance

Characteristic n (%) Median (IQR)

Haemoglobin 
(Male)

≥135 g/L 72 (63) 138 (128– 147)

<135 g/L 43 (37)

Haemoglobin 
(Female)

≥120 g 34 (76) 130 (121– 139)

<120 g/L 11 (24)

White cell count ≤11 × 109/L 142 (89) 7.8 (6.4– 9.4)

>11 × 109/L 18 (11)

Neutrophil Count ≤7.5 × 109/L 136 (85) 5.12 (3.73– 6.20)

>7.5 × 109/L 24 (15)

Platelet count ≤400 × 109/L 149 (93) 246 (201– 310)

>400 × 109/L 11 (7)

Corrected calcium ≤2.65 mmol/L 139 (95) 2.41 (2.34– 2.48)

>2.65 mmol/L 7 (5)

Albumin <35 g/L 115 (79) 39 (35– 42)

≥35 g/L 31 (21)

C reactive protein ≤10 mg/L 63 (55) 9 (5– 38)

>10 mg/L 51 (45)

Modified glasgow 
prognostic score

0 63 (56) n/a

1 27 (24)

2 22 (20)

Fuhrman grade 1– 2 (low) 58 (44) n/a

3– 4 (high) 74 (56)

Necrosis Absent 93 (58) n/a

Present 67 (42)

Number IMDC risk 
factors

0 42 (29) n/a

1 58 (36)

2 30 (19)

3 15 (9)

4 1 (1)

IMDC risk group Low 42 (29) n/a

Intermediate 88 (60)

Poor 16 (11)

Abbreviations: IMDC, International Metastatic RCC Database Consortium; 
IQR, interquartile range.
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82.8- not reached) months (CRP ≤10  mg/L) (p  < 0.001) 
(Figure 1B). Median OS was 49.5 (24.7– 106.7) months in 
patients with lymph node metastases versus 99.5 (46.5– 
130.3) in patients with no evidence of lymph node metas-
tases (p = 0.007) (Figure 1C).

The number of IMDC risk factors or IMDC risk group 
was not predictive of either tSACT or OS in this data-
set. A previously proposed prognostic score including a 
favourable group with no or one IMDC risk factor and 
two or fewer organs with metastatic disease was also not 
predictive of tSACT or OS (HR1.28 (95% CI 0.88– 1.85), 
p  =  0.193 and HR1.39 (95% CI 0.88– 2.20), p  =  0.160, 
respectively).4

Amongst patients presenting with metastatic dis-
ease, those who underwent CNx had longer tSACT and 
OS compared to those who did not 27.6 (IQR 11.7– 82.1) 
months versus 9.4 (IQR 5.7– 17.7) months (p < 0.001) and 
88.0 (IQR 33.9- not reached) months versus 29.3 (17.5– 
48.2) months (p < 0.001), respectively.

4  |  DISCUSSION

We present the largest cohort of patients with mRCC 
managed with initial active surveillance and demonstrate 
reassuring time to SACT and overall survival. For the first 
time we demonstrate that CRP, a biomarker of systemic 
inflammation, predicts those patients with a shorter time 
to requiring SACT and shorter OS.

This study adds to a growing body of evidence that, 
in carefully selected patients, AS is an appropriate ini-
tial management option for patients with mRCC.4– 7 Our 
findings compare well with the only two previously re-
ported studies of AS in this patient group.4,5 In a recent 
real- world prospective observational study of patients 
with untreated mRCC, initial AS was pursued in 32% of 
all patients, with 50% yet to receive SACT after a me-
dian follow- up of 33 (95% CI 29– 35) months.5 The pro-
portion of patients alive at 3 years was 84% in the AS 
cohort and 45% in those patients who started SACT soon 

F I G U R E  1  Kaplan– Meier curves examining the relationship between (A) CRP and time to systemic anticancer therapy (tSACT), (B) 
CRP and overall survival in patients and (C) lymph node metastases and overall survival in patients with metastatic renal cell carcinoma 
managed with initial active surveillance

(A) (B)

(C)
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after diagnosis of mRCC. In a dedicated phase II trial in-
cluding 48 patients with treatment- naïve, asymptomatic 
mRCC, the median time on AS was 14.9 (95% CI 10.6– 
25.0) months and median OS was 44.5 (95% CI 37.6- not 
reached) months.4 In our cohort, the median duration of 
AS was 31.8 months, and median OS was 88.1 months, 
exceeding that seen in index studies for current standard 
first- line SACT options for patients with mRCC.1,2,17 
Significantly, during the period of AS these patients may 
benefit from maintained quality of life, with grade 3 or 
higher adverse events are experienced in up to 75% of 
patients receiving first- line SACT.1,2

Although this is an observational study, the cohort 
benefits from being well defined and includes all pa-
tients managed by such an approach at a single centre. 
Significantly, all patients were assessed in the special-
ist oncology clinic and were suitable for SACT prior to 
starting AS. Patients were broadly selected for AS if they 
had low volume, asymptomatic metastatic disease, with 
physician-  and patient- shared decision- making, in line 
with current clinical guidelines.8,9 There is currently no 
formal consensus on when to consider therapy in pa-
tients undergoing AS. In this study, patients underwent 
radiological and clinical review in the specialist oncology 
clinic every 3– 4 months initially, as per local guidelines. 
SACT was typically initiated in those with clinical and/or 
significant radiological evidence of disease progression 
or increasing symptomatic burden. In a phase II study 
of AS in mRCC, approximately half of those meeting 
the criteria for RECIST- defined radiological progression 
continued on AS, highlighting the importance of holistic 
evaluation of the patient.4 We note that a small number 
of patients (n = 6 (4%)) in our cohort died with progres-
sive disease prior to starting SACT. We advocate further 
work to establish best- practice follow- up strategies and 
criteria for SACT initiation in patients with mRCC man-
aged with initial AS.

Previous studies have suggested a role for IMDC risk 
factors in patient selection for AS.4,5,18 Rini et al identi-
fied that the number of IMDC risk factors, either alone 
or as part of a score in combination with the number 
of sites of metastatic disease, predicted length of AS.4 
However, these factors did not predict tSACT or OS 
in our cohort. Indeed, corrected calcium was the only 
IMDC risk factor to univariately predict tSACT, but was 
not associated with OS. Like Harrison et al, we found 
that 40% of patients in the AS cohort had developed me-
tastases within 1  year of initial diagnosis of RCC, but 
this factor did not predict tSACT or OS.5 The same study 
also previously demonstrated that patients selected for 
AS had more favourable IMDC risk scores than those 
selected for up- front SACT. However, although IMDC 
stratified outcomes in those who received immediate 

SACT, it did not do so in the AS cohort. These find-
ings suggest that patients suitable for AS are a distinct 
group, with different biological behaviours, compared 
to those requiring up- front SACT. This supports the 
investigation of novel biomarkers of prognosis in this 
patient group.

Haemoglobin, neutrophil count and platelet count, 
key parts of the IMDC score, and LDH, a component 
of the Memorial Sloan- Kettering Cancer Centre Score 
for mRCC, are biomarkers of systemic inflammation.19 
Inflammation plays a key role in the development, sur-
vival and progression of cancer and the prognostic sig-
nificance of circulating blood biomarkers of systemic 
inflammation, many of which are routinely measured 
in clinical practice, is well established.20,21 In particu-
lar, the modified Glasgow Prognostic Score, comprising 
evaluation of serum albumin and CRP, predicts survival 
in multiple cancer types.11,12 mGPS predicts outcomes 
in RCC in several clinical settings, including in patients 
treated curatively with surgery for localised disease 
and in those with mRCC treated with cytoreductive 
nephrectomy or cytokine, VEGF- inhibitor or ICI ther-
apies.14,22– 25 To our knowledge it has never been exam-
ined in relation to initial AS in patients with mRCC.

In our study mGPS was univariately associated with 
tSACT and OS, stratifying tSACT from 12.0 (IQR 8.8– 
13.1) months (mGPS 2) to 14.4 (7.9– 53.4) months (mGPS 
1) to 67.2 (22.6- not reached) months (mGPS 0). However, 
its weighted component, CRP, was the only biomarker 
explored that predicted tSACT and OS on multivariate 
analysis. Patients with CRP > 10 mg/L were more likely 
to start SACT within 1 year and had significantly shorter 
OS (31.8 vs. 101.3 months (p < 0.001)). This simple bio-
marker of systemic inflammation is cheap, rapidly mea-
sured and widely available, and may provide objective 
evidence to inform clinical decision- making with pa-
tients. For example, upfront SACT may be more appro-
priate in patients with CRP > 10 mg/L, in whom median 
tSACT was 13.8 months. Alternatively, these patients may 
benefit from more frequent clinical and/or radiological 
assessment during AS, particularly within the first year. 
Further work is required to define the risks and bene-
fits of these strategies. A limitation of CRP is that, his-
torically, it has not been measured routinely in patients 
as part of standard pre- treatment assessment. Indeed, it 
was only available for 116/160 (71%) of the patients in 
our cohort. However, CRP measurement has now been 
incorporated into national UK guidance for minimum 
datasets in patients with cancer.26

We also find that, in this selected cohort, the finding 
of lymph node metastases is associated with poorer OS, 
but not tSACT, on multivariate analyses. The prevalence 
of lymph node metastases was similar in our cohort 
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(26%) to that seen by Rini et al (25%) and Harrison 
et al (22%).4,5 Lymph node metastases are more preva-
lent in patients with other recognised poor prognostic 
clinicopathological features, including high Fuhrman 
grade, tumour size >10  cm and tumour necrosis.27 In 
patients with mRCC metastatic lymph node disease is 
associated with shorter survival times in patients re-
ceiving SACT.28– 30

Our data also highlight the role of surgery in patients 
with mRCC managed with initial AS. Firstly, the majority 
(82%) of patients presenting with metastatic disease un-
derwent CNx during their period of AS, typically within 
the first 3 months. The role of CNx in patients with mRCC 
is under much debate. To date, studies assessing this strat-
egy have largely focussed on patients requiring upfront 
SACT.31,32 However, several small series have suggested a 
role for “watch & wait” following CNx in mRCC.33,34 In 
our cohort, amongst patients presenting with metastatic 
disease, those who underwent CNx had more favourable 
survival outcomes than the small number of those who 
did not. These data suggest that, in selected patients, CNx 
may facilitate a period of initial AS, but further work in 
the context of patients undergoing CNx is required to un-
derstand this. Secondly, 28 (18%) patients underwent local 
therapy of metastatic lesions, most frequently surgical re-
section to render them free of metastatic disease. This is 
similar to the rate of metastases directed therapy observed 
by Rini et al (17%). The use of metastectomy in patients 
with mRCC has previously been described, although its 
exact role remains poorly defined.35,36 Approximately 30% 
of patients undergoing complete resection of metastatic 
disease remain disease- free at 5 years.36 Harrison et al ob-
served that estimated 3- year survival was 97% in those 
with no evidence of metastatic disease and 79% in those 
with disease present. Our data support this, with median 
OS 130.3 months in patients rendered free of metastatic 
disease in our cohort.

Active surveillance is an appropriate initial manage-
ment option for selected patients with mRCC. These 
patients avoid the potential adverse effects associated 
with SACT and demonstrate favourable overall sur-
vival. The results of the present study show that CRP, a 
biomarker of the systemic inflammatory response, may 
provide additional objective information to assist clin-
ical decision- making in patients mRCC being consid-
ered for initial AS.
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