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Abstract

Introduction:

The role of consolidative nephrectomy (CN) in metastatic renal cell carcinoma (mRCC) patients
treated with immune checkpoint inhibitors (ICIs) remains unknown. As patients derive variable
benefit from immunotherapy (I10), understanding how treatment response correlates with long-
term outcomes could inform patient surgical selection. We thus conducted a retrospective study
to evaluate whether radiographic and pathologic tumor responses after immunotherapy are
associated with survival in patients undergoing CN at a high-volume academic center.

Methods:

We identified mRCC patients treated with at least one I0-containing regimen followed by CN
between 2015 and 2024. Radiographic response was assessed using RECIST. Pathologic
response was measured using percent residual viable tumor (RVT), with major pathologic
response (MPR) defined as RVT <10%. Outcomes included progression-free (PFS) and overall
survival (OS), analyzed using Cox proportional hazards models.

Results:

Sixty patients underwent CN after immunotherapy. Median time to nephrectomy was 9 months
(IQR: 7, 14) and 2-year OS was 75% (95% CI. 60-85). Fifteen patients (26%) had an MPR and
21 patients (35%) had a radiographic response of the primary tumor. Radiographic response
was moderately correlated with RVT (Spearman correlation 0.51, p <0.001) and was protective
but not significantly associated with PFS or OS. MPR was significantly associated with PFS
(HR: 0.05, 95% CI: 0.01-0.41; p=0.005) and OS (HR: 0.07, 95% CI: 0.01-0.88; p=0.04).

Conclusion:

Patients with MPR at nephrectomy had longer PFS and OS. Pathologic response may help
guide post-nephrectomy treatment timing and sequencing, though future efforts should further
validate the utility of post-10O pathologic endpoints.
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Introduction

Surgical management of metastatic renal cell carcinoma (MRCC) has evolved over the past 30
years. During the cytokine era, upfront cytoreductive nephrectomy was an important mainstay of
treatment and multiple clinical trials demonstrated an overall survival (OS) benefit compared to
interferon alpha alone.™ However, with advances in systemic therapy, and with the results of
two major clinical trials, CARMENA and SURTIME, upfront cytoreductive nephrectomy became
reserved for select patients with low burden of disease and favorable risk factors who were most
likely to benefit.>” SURTIME further solidified the paradigm of administering systemic therapy
prior to consolidative surgical therapy by demonstrating a higher median overall survival with

this sequence.®

More recently, immunotherapy (10)-based doublet regimens have effectively replaced Tyrosine
kinase inhibitor (TKI) monotherapy in the front-line metastatic setting, based on substantial
primary and metastatic tumor responses seen in several modern clinical trials including
CheckMate 214 (nivolumab and ipilimumab), KEYNOTE 426 (pembrolizumab and axitinib), and
CLEAR (lenvatinib and pembrolizumab). This has prompted renewed interest in the role of CN
in contemporary practice.®° A recent retrospective study found that delayed consolidative
nephrectomy reduced the risk of death at 36 months by 55% compared to immunotherapy
alone. They, along with other studies, also demonstrated that delayed nephrectomy can be
performed safely with low rates of complications.”™* However, there remains a lack of clinical
guidance on when consolidation should be performed and what patient factors may help select
candidates who would most benefit from surgery. Furthermore, little data exists on how surgical

pathology should inform adjuvant treatment strategies in these select patients.

Thus, we performed a retrospective review of patients with mRCC undergoing consolidative

nephrectomy after receiving 10-based therapy at our institution. We sought to define the clinical
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95 course and time frame in which these patients underwent consolidative nephrectomy and to

96 identify whether radiographic and pathologic responses to ICl were associated with survival.

97

98 Methods

99  Study Population and Data Source
100 This was a retrospective cohort study including 60 mRCC patients who underwent consolidative
101  nephrectomy after receiving an 10-containing therapy between April 2015 and June 2024. Using
102  a prospectively maintained database of consecutive patients = 18 years who underwent CN at
103  ourinstitution, we identified all patients who received at least one line of immunotherapy
104  (inclusive of multiagent combinations) prior to surgery. The two indications for surgery were
105  positive response to systemic therapy (consolidative-intent) and palliation for a symptomatic
106  primary tumor (palliative-intent).
107
108 Patient and tumor characteristics, including International Metastatic RCC Database Consortium
109 (IMDC) risk scores, were obtained from our institutional database which uses structured queries
110  and natural language processing to extract clinicodemographic data.™ Comorbidities were
111  captured using the Charlson Comorbidity Index (CCl) and scored as discrete count categories
112 between 0 and 12.'® Primary and metastatic tumor size were measured using the sum of the
113  longest diameters of target lesions as per standard RECIST criteria from either abdominal
114  computed tomography (CT) or magnetic resonance imaging (MRI).}” Treatment data were
115  obtained through manual electronic medical record (EMR) review.
116
117  Outcomes
118
119  Patients were evaluated for progression-free (PFS) and overall survival (OS) after CN.

120  Progression was defined by standard RECIST 1.1 criteria and OS was measured as time
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121  between CN and death.’” Patients without events were censored at last follow-up for both

122  outcomes.

123

124  Patients were evaluated for pathologic response to therapy in the primary tumor at the time of
125 nephrectomy. Pathologic response was measured using percent residual viable tumor (RVT) in
126  the nephrectomy sample, which was calculated as residual viable tumor area / total tumor bed
127  area (including viable tumor, necrosis, and regression tumor bed). The value was rendered by
128 genitourinary pathologists (YBC, CYW, RM) by examining across all slides and incorporating
129 information from gross examination. Major pathologic response to immunotherapy was defined
130 as RVT < 10%, partial response as 10-50% RVT and no response as RVT > 50% based on
131 standardized pathologic reporting guidelines published by the International Neoadjuvant

132 Melanoma Consortium.'® Radiographic response was measured as the difference in longest
133  diameter of the primary tumor from the initial scan to the scan immediately prior to surgery. We
134 tested a radiographic response cut-off of at least 30% decrease in the longest primary tumor
135 diameter which is loosely based off the RECIST 1.1 definition of a partial radiographic response
136  being at least a 30% reduction from baseline sum of target lesions.*’

137

138  Statistical Analysis

139

140 The Kaplan-Meier estimator was used to estimate PFS and OS, and Cox proportional-hazards
141  regression models were used to estimate the effect of radiographic and pathologic response on
142  these outcomes after adjustment for surgical indication (palliation or consolidation) and number
143  of metastatic sites at diagnosis. Associations between residual viable tumor and change in

144  primary tumor diameter were assessed using Spearman’s correlation coefficient. Statistical

145  analyses were conducted using SAS, version 9.4 (Cary, NC). All statistical tests were two-sided

146  and p-values < 0.05 were considered statistically significant.
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147

148 RESULTS

149 Baseline characteristics of all 60 patients with metastatic RCC who underwent delayed

150 nephrectomy after immunotherapy are presented in Table 1. Median age was 59 years (IQR:
151 52, 67); 53 (87%) had predominantly clear cell histology and 21 (35%) had sarcomatoid or

152  rhabdoid features. The lung was the most common site of metastatic disease at presentation in
153 39 (74%) while 13 (24%) had liver metastases and 5 (9%) had brain metastases. Fifty patients
154  (83%) underwent one line of therapy prior to surgery while the remainder of the cohort

155 underwent a second line. Patients underwent upfront treatment with PD1/PDL1 + TKIl inhibitors
156 (32, 53%), CTLA4 + PD1 inhibitors (27, 45%) or PD-1 inhibitors alone (6, 10%). Median time
157  from immunotherapy start to nephrectomy was 9 months (IQR: 7, 14). Post-CN systemic

158 therapy data is presented in Supplementary Table 1. Thirty-one patients (52%) resumed the
159 same regimen within 6 weeks after surgery while 16 (27%) were not restarted on any additional
160 therapy. Medication re-start rates did not differ notably between patients who received CN for
161  palliation, (8/17, 47%), and consolidation (23/43, 54%). Figure 1 presents the clinical course and
162 treatment regimen of each patient.

163

164

165
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167
168  Figure 1. Swimmer plot depicting the duration of treatment course relative to nephrectomy date

169 and clinical status at last follow-up of each subject.

170
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Patient outcomes for each surgical indication before and after nephrectomy are presented in
Table 2. Median radiographic change of primary tumor diameter in response to therapy before
nephrectomy was -21% (IQR: -37, 0). Median radiographic change of the sum of non-primary
target lesions before nephrectomy was -54% (IQR: -77, -23). Fifteen patients (26%) had a major
pathologic response with less than 10% RVT, including 9 (16%) with complete response (0%
RVT) within the primary mass at the time of nephrectomy. MPR was seen after receipt of both
CTLA4 + PD1 inhibitors (9, 16%), and PD1/PDL1 + TKI inhibitors (6, 10%). The association

between change in primary tumor size and pathologic response is illustrated in Figure 2.
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Figure 2. Change in radiographic primary tumor size (%) versus RVT (%). Reference lines defined by
-10% change in radiographic primary tumor size and 50% RVT. A moderate positive correlation is
observed between change in tumor size and residual viable tumor (Spearman correlation 0.51). In 40
patients with radiographic primary tumor shrinkage (less than -10% change in size from baseline), 24 had
less than 50% RVT (lower-left quadrant; 2-year OS 95% (95% CI: 68, 99)) and 11 had greater than 50%

RVT (lower-right quadrant; 2-year OS 78% (95% CI: 36, 94)).


https://doi.org/10.1101/2025.04.24.25326353
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2025.04.24.25326353; this version posted April 25, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

187

188 Median PFS after nephrectomy was 15 months (95% CI: 8, 29) and 1-year PFS was 52% (95%
189 CI: 38, 65). Median OS was 78 months (95% CI: 41, NR) and 2-year OS was 75% (95% CI: 60,
190 85). Two-year OS was 81% (95% CI: 62, 91) for patients undergoing CN for consolidation

191 compared to 60% (95% CI: 32, 80) for palliation. Kaplan-Meier curves for PFS and OS of the
192  cohort are presented in Figure 3.

193
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196 Figure 3a. Progression-free survival post-nephrectomy. Of 60 patients, 34 experienced disease
197  progression and 1 died with no documented progression (35 PFS events). Median PFS was 15 months

198  (95% CI: 8 to 29) and 1-year PFS probability was 52% (95% CI: 38 to 65).
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Figure 3b. Overall survival post-nephrectomy. Of 53 patients with post-nephrectomy follow-up, death
was observed in 18 patients while the 42 survivors had median follow-up time of 29 months (95% CI: 22
to 44). Median overall survival was 78 months (95% CI: 41 to NR) and 2-year survival probability was

75% (95% CI: 60 to 85).

A radiographic change in primary tumor size < -30% was not significantly associated with
improved PFS (HR: 0.45, 95% CI: 0.18,1.12; p=0.09) nor OS (HR: 0.70, CI: 0.17, 2.89; p=0.62).
We performed sensitivity analyses (not shown) at the -50% and -80% target levels which did not
significantly alter the results. Major pathologic response of RVT < 10% was associated with both
improved PFS (HR: 0.05, 95% CI: 0.01, 0.41; p=0.005) and OS (HR: 0.07, 95% CI: 0.01, 0.88;
p=0.04) compared to RVT > 50% (Table 3). In patients with RVT < 10%, RVT 10-50%, and RVT
> 50%, the 2-year OS was 100%, 76% (95% CI: 43, 92) and 71% (95% CI: 46, 86), respectively.

Kaplan-Meier curves for PFS and OS by pathologic response are presented in Figure 4.
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217  Figure 4a. Progression-free survival by residual viable tumor. In patients with RVT <10%, 10-50%
218  and >50%, 1-year PFS was 93% (95% CI: 59 to 99), 53% (95% ClI: 26 to 75) and 36% (95% CI: 18 to 55),

219  respectively.
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222  Figure 4b. Overall survival by residual viable tumor. In patients with RVT <10%, 10-50% and >50%,
223 2-year OS was 100%, 76% (95% ClI: 43 to 92) and 71% (95% CI: 46 to 86), respectively.

224

225  In patients undergoing nephrectomy for consolidation, median PFS was 19 months (95% CI: 8,
226  78), 1-year PFS was 53% (95% CI: 36, 68) and 2-year OS was 81% (95% CI: 62, 91). In

227  patients undergoing CN for palliation, median PFS was 11 months (95% CI: 3, 31), 1-year PFS
228 was 49% (95% CI: 23, 70) and 2-year OS was 60% (95% CI: 32, 80). Kaplan-Meier curves for
229 PFS and OS curves by surgical indication are presented in Supplementary Figure 1.
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234  Supplementary Figure 1. Progression-free and overall survival by nephrectomy indication. In the
235  consolidation patients, median PFS was 19 months (95% ClI: 8 to 78), 1-year PFS was 53% (95% CI: 36
236  to 68) and 2-year OS was 81% (95% CI: 62 to 91). In the palliation patients, median PFS was 11 months
237 (95% CI: 3 to 31), 1-year PFS was 49% (95% CI: 23 to 70) and 2-year OS was 60% (95% CI: 32 to 80).

238

239  Discussion

240 Consolidative nephrectomy after upfront immunotherapy has been retrospectively associated
241  with favorable outcomes in a highly select group of patients with metastatic RCC.****?° This
242  study sought to characterize patients undergoing CN at our institution and to identify

243 radiographic and pathologic features associated with disease progression and overall survival.
244

245  We retrospectively identified 60 patients who initiated upfront IO therapy at a median of 9

246  months before CN, which was a similar time frame compared to other modern cohorts which

247  ranged between 4 and 9 months.™?° Our findings also corroborate the favorable OS reported by
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248  recent studies of between 4 and 5 years.'®# Though, this study is the first to evaluate distinct
249  clinical features that prognosticate which patients are most likely to benefit from consolidation.
250 In particular, patients with residual viable primary tumor of <10% were associated with favorable
251 PFS and OS. This suggests a potential role for CN in appropriately selected patients after

252  receipt of 10 therapy, while residual viable tumor may offer insight into treatment response and
253  prognosis.

254

255  Our clinical cohort remains unique in that it is the largest known single center collection of

256  patients undergoing consolidative nephrectomy in the immunotherapy era. Takemura et al.

257  evaluated 40 multi-institutional patients who underwent delayed CN after 10 therapy within the
258 International MRCC Database Consortium (IMDC) and reported a similar radiographic response
259 rate of 12/21 patients (57%) with a median OS not reached after a 24 month follow-up period.*
260  Another cohort of 42 prospective mRCC patients who received perioperative nivolumab had an
261  overall response rate of 43% which was similar to the 40% radiographic response rate of our
262  cohort, though they reported a median OS of 44 months which was notably lower than the 78
263  months in our study.?> One explanation for this discrepancy is that they performed a randomized
264  clinical trial evaluating perioperative nivolumab only and did not allow for subsequent lines of
265 therapy. Another non-comparative prospective trial recently reported a median OS of 54.7

266  months for patients who received an 10 combination plus surgery (43 patients).?* Yet, none of
267  these studies evaluated radiographic or pathologic variables as predictors for long-term survival
268  outcomes.

269

270  While some clinical trials evaluating the efficacy of IO combinations in mMRCC have suggested a
271  relationship between radiographic primary tumor shrinkage and survival, this has not previously
272  been evaluated in the post-cytoreductive or consolidative setting.?*** Secondary analyses from

273  CheckMate 214 and KEYNOTE 426 found that a radiologic response < -50% and < -80% of the


https://doi.org/10.1101/2025.04.24.25326353
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2025.04.24.25326353; this version posted April 25, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

274  primary mass within the first 6 months of therapy, respectively, were associated with greater OS
275  in patients without consolidative surgery.?>% In contrast, in our CN cohort, radiographic

276  response based on a cut-off of 30% was not significantly associated with a PFS or OS benefit."’
277  Importantly, we also performed sensitivity analyses evaluating these other radiographic

278  response percentage cut-offs which did not significantly alter this finding.

279

280  Studies evaluating primary tumor pathologic response to upfront IO therapy, a potentially key
281  biomarker for guiding adjuvant treatment decisions, have been even more variable due to a lack
282  of consistent assessment criteria. Shapiro et al. reported on a multi-institutional cohort of

283  patients and found that 74 out of 75 patients (98.7%) had residual viable tumor on pathology
284  after IO therapy though the specific criteria and percentages of RVT were not provided.?’ Older
285  studies have reported on a pTO rate of between 10 and 14% after 10 therapy though they lack
286 the granularity provided by assessment of residual viable tumor.?”?® Unfortunately, a

287  standardized procedure for pathologic assessment of post-l1O pathologic response has not yet
288 been established for RCC. We therefore reported pathologic response in our study using criteria
289 Dbased on validated guidelines developed for melanoma and found that one-quarter of patients in
290  our cohort had a major pathologic response.® It is worth noting that the routine grossing

291  protocol we utilized in this retrospective cohort included estimation of tumor necrosis quantity,
292  standard tissue representation (= 1 section/cm tumor size), and extensive additional sampling if
293  only a small amount of viable tumor was identified on the initial set of slides. Thus, while we feel
294  confident about defining MPR (<10% RVT) in this cohort, further categorization of partial

295  pathologic response (e.g. 10-50%) will require developing a more standardized tumor grossing
296  and sampling method. Still, we hope that this study will set the standard for evaluating

297  pathologic response of the primary tumor for patients undergoing consolidative nephrectomy
298  after immunotherapy.

299
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300 Due to the current lack of published randomized clinical trials evaluating the efficacy of

301 cytoreductive nephrectomy in the 10 era, survival differences based on pathologic response

302 remains unknown. A multi-institutional retrospective study found that downstaging at the time of
303 nephrectomy did not affect 3-year progression-free survival (86.1% vs. 84.2%, p = 0.75) which
304 is similar to findings from a pooled analysis of the National Cancer Database (NCD) which

305 reported no significant decrease in risk of death if there was pathologic downstaging (HR: 0.86,
306 ClI:.38to0 1.94, p = 0.70)."**° Though standard pathologic staging often misses nuances of

307 treatment response such as marked central necrosis and tumor viability.3*3! Our study is the first
308 to show that a near complete eradication of residual viable tumor may be associated with

309 survival benefit compared to incomplete pathologic responses. This has implications for patient
310 selection, treatment sequencing, and future trial design in this evolving space. Evaluating

311  associations between pathologic MPR and other promising measures of minimal residual

312  disease such as circulating cell-free DNA (cfDNA) and Kidney Injury Molecule-1 (KIM-1) will also
313  be of significant interest in the near future.>*

314

315  Our study has several important limitations. First, this is a retrospective study of patients who
316  were selected to undergo consolidative nephrectomy, which was ultimately based on the

317  discretion of the treating physician thus introducing potential selection bias. Second, survival
318 was measured from time of nephrectomy which may result in immortal time bias; though, no
319 patient in our cohort underwent more than two lines of pre-operative systemic therapy and
320 median time from therapy to nephrectomy was consistent with prior reports. Finally, while our
321  cohort size represents one of the largest known series of post-immunotherapy consolidative
322  nephrectomy patients, the sample size limits our ability to draw inferences from differences in
323  our cohort. This in part may explain the lack of statistical significance in some of our Cox

324  regression models despite consistent trends in the hazard ratios supporting the relationship

325 between radiographic shrinkage and survival outcomes. Nevertheless, our study uniquely
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326  highlights the importance of including radiographic and pathologic endpoints in future endeavors
327  evaluating potential biomarkers for survival in patients eligible for CN.

328

329 Conclusion

330 Delayed cytoreductive nephrectomy after immunotherapy is associated with favorable outcomes
331 in select patients with metastatic renal cell carcinoma. Residual viable tumor at time of

332  nephrectomy correlates with prolonged progression-free and overall survival. In contrast,

333  radiographic tumor response did not reliably predict survival in this setting though it did correlate
334  with residual tumor burden. Further prospective studies are needed to validate these findings
335 and refine patient selection for delayed CN after immunotherapy. Upcoming clinical trials should
336 also include radiographic and pathologic endpoints to assess their utility as prognostic

337  biomarkers which could potentially guide post-nephrectomy treatment decisions.

338
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Pathologic Response to Immunotherapy is Associated with Survival in Patients

undergoing Delayed Nephrectomy for Metastatic Renal Cell Carcinoma
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Table 1. Patient characteristics and treatment (N=60)

Frequency (%) or Median (IQR)

Age at nephrectomy, years 59 (52, 67)
Sex

Male 50 (83%)

Female 10 (17%)
KPS <80* 3 (6%)
Charlston comorbidity indext 8(8,9)
Histology

Clear cell 53 (87%)

Unclassified 6 (10%)

Papillary 2 (3%)
Sarcomatoid/rhabdoid features 21 (35%)
Initial primary tumor diameter, cmt 8.8(7.1,12.2)
Number of metastatic sitest 3(3,4)
Metastatic sitest

Lung 39 (74%)

Bone 18 (34%)

Liver 13 (24%)

Brain 5 (9%)
IMDC risk*

Intermediate 29 (57%)

Poor 22 (43%)
Indication for nephrectomy

Consolidation 43 (72%)

Palliation 17 (28%)
Type of nephrectomy

Open 33 (55%)

Robotic/Laparoscopic 27 (45%)
Partial nephrectomy 4 (7%)
Lines of therapy prior to nephrectomy

1 50 (83%)

2 10 (17%)
ICI regimen received

PD1/L1 + TKI 32 (53%)

CTLA4 + PD1 27 (45%)

PD1 alone 6 (10%)
Months from immunotherapy start to nephrectomy 9(7,14)

Abbreviations: KPS, Karnofsky performance score; IMDC, International mRCC database
consortium; ICI, Immune checkpoint inhibitor; PD-1, Programmed cell death protein 1
inhibitor; VEGFi, Vascular endothelial growth factor inhibitor; CTLA-4, Cytotoxic T-
Lymphocyte-Associated Protein 4 inhibitor.

*Missing for 9 patients

TMissing for 7 patients
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Table 2. Outcomes by nephrectomy indication

At time of nephrectomy N Overall Consolidation Palliation
Radiographic change in longest
primary tumor diameter, % — 58 -21% (-37, 0) -31% (-45, -13) -2% (-5, 10)
median (IQR)
Radiographic change in
metastatic tumor volume, % — 44 -54% (-77, -23)  -59% (-80, -23) -49% (-64, -28)
median (IQR)
Residual viable tumor 58
>50% 27 (47%) 15 (37%) 12 (71%)
10-50% 16 (28%) 11 (27%) 5 (29%)
<10%* 15 (26%) 15 (37%) 0
Post-nephrectomy N
Progression-free survival 60
Events 35 23 12
Median (95% CI), months 15 (8, 29) 19 (8, 78) 11 (2, 31)
1-year PFS 52% (38, 65) 53% (36, 68) 49% (23, 70)
Overall survival 60
Events 18 12 6
Median (95% CI), months 78 (41, NR) 46 (33, 78) NR
2-year OS 75% (60, 85) 81% (62, 91) 60% (32, 80)

Abbreviations: NR, not reached

Missing data: available sample size is noted in the N column

Change in primary tumor size and metastatic tumor volume determined from initial to pre-
nephrectomy RECIST assessment; metastatic change not calculated for 15 patients with no
target metastatic lesions at initial assessment

*Includes 9 patients with zero residual viable tumor
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Table 3. Cox regression analysis of progression-free and overall survival

PFS oS
N HR (95% ClI) P HR (95% ClI) P
Residual viable tumor
<10% 13 0.05(0.01, 0.41) 0.005 0.07(0.01,0.88) 0.04
10-50% 15 0.57(0.24,1.32) 0.19 0.40 (0.10, 1.60) 0.19
Ref: >50% 24 - - - -
Change in primary tumor size <=-30% 22 0.45(0.18,1.12) 0.09 0.70 (0.17,2.89) 0.62
Ref: >-30% 31 - - - -
Change in metastatic volume =-50% 21  0.80(0.34, 1.86) 0.60 0.57 (0.17,1.89) 0.36
Ref: >-50% 20 - - - -

All analyses adjusted for nephrectomy indication and number of metastatic sites
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Supplementary Table 1. Post-nephrectomy systemic therapy by nephrectomy indication

Overall Consolidation  Palliation
(N=55%) (N=42) (N=13)
Any systemic therapy after nephrectomy 39 (71%) 29 (69%) 10 (77%)
Restarted pre-nephrectomy therapy 31 (56%) 23 (55%) 8 (62%)
Days from nephrectomy to restartt
_yme o (|gR) y 31(23,36)  31(23,36) 34 (25, 36)
Started new therapy (any time after CN) 18 (33%) 13 (31%) 5 (38%)

Months from nephrectomy to start of
new therapy — median (IQR)

*Five patients missing post-nephrectomy systemic therapy information

TAIll patients restarted within 60 days except one consolidation patient (121 days) and one
palliation patient (386 days)

8.2 (3.8,12.7) 9.2(3.9,16.8) 6.2 (2.4, 9.6)
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