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Abstract

Background: Combination checkpoint inhibitor immunotherapy has recently become a new 

frontline standard of care for metastatic renal cell carcinoma (mRCC). Previously published data 

has demonstrated a survival benefit of cytoreductive nephrectomy (CN) in the interferon era, but 

the utility of CN in conjunction with the use of tyrosine kinase inhibitors (TKIs) has been 

controversial.

Patients: In the current case series, we report on five patients with IMDC intermediate- or poor-

risk initially unresectable metastatic renal cell carcinoma who successfully underwent CN.

Results: All patients received induction combination checkpoint inhibitor immunotherapy (CPI) 

ipilimumab-nivolumab with or without pembrolizumab-axitinib. Three patients underwent robotic 

CN, and one patient underwent open and laparoscopic CN, respectively. Three of the five patients 

were found to have significant fibrosis and desmoplastic reaction at the time of nephrectomy, 

requiring surgical expertise and increased operative time.

Conclusions: Herein we highlight the feasibility of this approach and the post-CPI surgical 

challenge of CN. The role of CN in patients receiving systemic therapy with CPI is not yet defined 

and is quickly evolving.
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Introduction

There were an estimated 73,820 new cases of renal cell carcinoma (RCC) and 14,770 deaths 

in 20191. Approximately 16% of patients present with metastatic disease, and the 5-year 

survival of advanced RCC is still poor, around 12%1, 2. However, the therapeutic landscape 

of metastatic renal cell carcinoma (mRCC) has rapidly evolved over the last several years3, 4. 

For patients with IMDC intermediate or poor risk clear cell RCC who are candidates for 

checkpoint inhibitor immunotherapy (CPI), both combination anti-CTLA-4 therapy with 

ipilimumab and anti-PD-1 therapy with nivolumab, as well as the anti-PD-1 inhibitor 

pembrolizumab in combination with the oral tyrosine kinase inhibitor axitinib, are now 

approved for first line therapy5.

The phase III CheckMate 214 trial randomized 847 patients in a 1:1 fashion to receive either 

ipilimumab 3 mg/kg IV and nivolumab 1 mg/kg IV every 3 weeks for four cycles followed 

by nivolumab monotherapy 3 mg/kg IV every 2 weeks or sunitinib monotherapy (50 mg 

daily, 4 weeks on, 1 week off)6. After 42 months of follow-up, the median overall survival 

among intermediate and poor risk patients in the ipilimumab-nivolumab arm was 47.0 

months compared with 26.6 months in the sunitinib arm (HR 0.66, 95% CI 0.55 – 0.80, p < 

0.0001), with a complete response rate of 10% and a partial response rate of 32%7. 68% of 

intermediate/poor risk patients (121 of 179) had an ongoing response to therapy, with the 

median duration of response not yet reached. In the KEYNOTE-426 randomized phase III 

clinical trial, pembrolizumab-axitinib combination therapy also demonstrated improved 

efficacy over sunitinib8. While the survival data for this study are not yet mature, after 12.8 

months of follow-up, 89.9% of patients in the pembrolizumab-axitinib group were alive at 

12 months compared with 78.3% of patients in the sunitinib group (HR for disease 

progression or death, 0.69; 95% CI, 0.57 to 0.84; p < 0.001). Comparable clinical benefits 

were also observed with avelumab-axitinib in the Phase III JAVELIN Renal 101 trial9.

In addition to advances in systemic therapy for mRCC, the role of cytoreductive 

nephrectomy (CN) remains unclear due to the rapid evolution of systemic treatment for 

mRCC. In the cytokine era, several trials demonstrated a survival benefit with CN in 

conjunction with interferon-based therapy versus interferon alone10, 11. In that context, CN 

was associated with an improvement in overall survival of about 5.8 months12. Moreover, in 

the targeted therapy era, it is known that CN is likely to benefit patients who have limited 

sites of extra-renal metastatic disease and an absence of poor risk features.13–16 However, 

the utility of CN for patients receiving frontline CPI for advanced RCC is not yet defined, 

specifically since the approval of ipilimumab-nivolumab in 2018 and the approval of 

pembrolizumab-axitinib and avelumab-axitinib in 2019 as front-line treatments for mRCC. 

In the current case series, we present five patients with intermediate or poor risk mRCC with 

an initially unresectable primary tumor who underwent elective CN following induction 

therapy consisting of ipilimumab-nivolumab with or without pembrolizumab-axitinib.
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Results

Patients included in this case series were consented at the Siteman Cancer Center at 

Washington University in St. Louis under an IRB-approved protocol. The clinical 

characteristics of the patients included in this case series are delineated below and 

summarized in Table 1.

Patient #1:

51-year-old man who presented with abdominal discomfort in 2018. A CT scan of the chest, 

abdomen and pelvis demonstrated a large a large right-sided renal mass measuring 8.6 × 8.1 

× 9.1 cm as well as numerous large, necrotic retroperitoneal lymph nodes, bilateral 

pulmonary nodules, and osseous metastasis involving the right proximal femur (Figure 1). 

Retroperitoneal lymph node biopsy confirmed metastatic carcinoma most consistent with 

clear cell RCC. The patient initiated combination CPI in June 2018 with ipilimumab 1 

mg/kg and nivolumab 3 mg/kg every 3 weeks for 4 cycles and subsequently transitioned to 

nivolumab monotherapy, 480 mg IV every 4 weeks. He received 4 cycles of nivolumab 

monotherapy, after which he was found to have a marked radiographic response to therapy 

with interval reduction of the primary renal mass to 4.2 × 3.0 cm in December 2018 and near 

resolution of metastatic disease in the chest. He then underwent elective robotic CN and 

lymphadenectomy in January 2019. He then resumed nivolumab monotherapy in February 

2019 for a total of 11 cycles post-operatively and subsequently transitioned to active 

surveillance. Most recent interval imaging in February 2020 demonstrated no evidence of 

disease.

Patient #2:

84-year-old man who presented with anorexia and fatigue in 2018. Initial imaging was 

consistent with metastatic disease with multiple pulmonary nodules, a large lytic mass 

involving the inferior right scapula, and a large heterogeneously enhancing right renal mass. 

Right renal biopsy demonstrated grade 4 clear cell RCC. He initiated combination CPI in 

December 2018 with ipilimumab 1 mg/kg and nivolumab 3 mg/kg every 3 weeks for 4 

cycles and subsequently transitioned to nivolumab monotherapy, 480 mg IV every 4 weeks. 

He received 2 cycles of nivolumab monotherapy. The infiltrative, multinodular mass within 

the right kidney persisted on subsequent imaging. He had a mixed response in the lungs and 

stability of osseous metastases. He then underwent robotic CN and IVC thrombectomy in 

May 2019. Following CN, he received an additional 10 cycles of nivolumab monotherapy 

through early February 2020. Most recently he developed a right frontal CNS metastasis that 

was treated with radiosurgery. He has since initiated second line cabozantinib.

Patient #3:

55-year-old man who presented with gross hematuria in 2018. He was found to have a 12.3 

cm right renal mass with tumor thrombus invading the IVC and liver, mediastinal 

lymphadenopathy, and pulmonary nodules. He underwent renal biopsy and was found to 

have grade 4 clear cell RCC with rhabdoid differentiation. He initiated combination CPI in 

June 2018 with ipilimumab 1 mg/kg and nivolumab 3 mg/kg every 3 weeks for 4 cycles and 

subsequently transitioned to nivolumab monotherapy, 480 mg IV every 4 weeks. He received 
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7 cycles of nivolumab monotherapy. Subsequent imaging demonstrated slight increase in the 

size of the right renal mass, marked increase in the adenopathy around the renal mass and in 

the kidney, and slight decrease in the size of pulmonary nodules. He then underwent open 

CN, IVC thrombectomy, and partial hepatectomy in April 2019. Following CN, he received 

an additional 7 cycles of nivolumab monotherapy through December 2019. He then 

developed disease recurrence in the lumbar spine requiring decompressive laminectomy. He 

initiated second line therapy with axitinib and pembrolizumab in mid-December 2019, with 

partial response to therapy as of March 2020.

Patient #4:

42-year-old man who presented with progressive back pain in late 2018. He was 

subsequently found to have a 7.3 × 9.1 × 8.7 cm mass in the left kidney as well as multifocal 

osseous metastatic disease involving the sternum, cervical spine, thoracic spine, left 

acetabulum, and left tibia. A T10 biopsy confirmed mRCC. He initiated combination CPI in 

February 2019 with ipilimumab 1 mg/kg and nivolumab 3 mg/kg every 3 weeks. After 3 

cycles, he had persistent osseous metastatic disease and progressive epidural tumor 

involvement of the thoracic spine. In April 2019, he underwent extensive thoracic 

laminectomy and excision of epidural tumor, as well thoracic spine corpectomy and T5–T7 

and T9–T11 spinal fusion followed by adjuvant radiation therapy. Subsequently, he was 

transitioned to second line therapy with axitinib and pembrolizumab in May 2019. He 

received axitinib 5 mg PO BID and pembrolizumab 200 mg IV every 4 weeks for 13 cycles. 

On interval imaging, the left renal mass had decreased to 4.7 × 4.4 × 4.6 cm, with overall 

stable osseous metastatic disease (Figure 2). He underwent laparoscopic CN in February 

2020 and subsequently resumed axitinib and pembrolizumab with ongoing clinical benefit.

Patient #5:

75-year-old man who presented in September 2019 with cough and hemoptysis. He was 

found to have a left hilar mass and multiple pleural and parenchymal metastatic lesions, as 

well as a 12.6 × 12.3 cm centrally necrotic left renal mass with associated tumor thrombus. 

He initiated combination CPI in June 2019 with ipilimumab 1 mg/kg and nivolumab 3 

mg/kg every 3 weeks for 4 cycles and then transitioned to nivolumab monotherapy, 480 mg 

IV every 4 weeks. He received one cycle of nivolumab, and interval imaging demonstrated 

near complete resolution of pulmonary and left hilar metastatic disease, with the primary left 

renal mass decreased in size to 9.9 cm (Figure 3). He underwent robotic CN and 

lymphadenectomy in February 2020 and subsequently resumed nivolumab monotherapy 480 

mg IV every 4 weeks in March 2020.

Discussion

The landscape of mRCC has been rapidly evolving over the last several years, as has the data 

surrounding the applicability of CN in the modern era. The phase III CARMENA trial 

demonstrated that sunitinib alone was non-inferior to CN followed by sunitinib with respect 

to overall survival16. The randomized phase II SURTIME trial sought to evaluate the impact 

of three cycles of neoadjuvant sunitinib prior to CN versus CN followed by sunitinib. 

However, this study was underpowered and accrued poorly, and the primary endpoint of the 
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28-week progression free rate did not differ between the two arms17. Moreover, the data 

surrounding neoadjuvant systemic therapy prior to CN in advanced RCC has been primarily 

limited to the targeted tyrosine kinase inhibitor agents to date. There has been a modest 

reported benefit of downsizing of previously unresectable tumors, with an average of less 

than 20% size reduction18, 19. One significant concern of the use of neoadjuvant tyrosine 

kinase inhibitors is the potential for impaired wound healing and an increased risk of 

hemorrhage, which has been reported in one series20.

In the current case series, we present five cases of patients who received frontline treatment 

with combination CPI for mRCC with initially unresectable primary tumors who 

subsequently underwent successful elective CN before continuing with systemic therapy. To 

our knowledge, this is the first such reported series in the literature.

Three of the five patients (#1, #2, #5) in our series had at least stable disease or a partial 

response to initial CPI therapy on pre-operative imaging prior to undergoing CN. Of note, on 

pathological examination of the resection specimens for these patients, all three were noted 

to have extensive treatment effect. One patient (#1) in whom there was no remaining viable 

tumor at the time of CN is currently still NED almost two years after his initial diagnosis. 

While the majority of the patients in this case series have only been followed for two years 

or less since their diagnosis of metastatic disease, it will be of interest to determine over time 

whether their survival is equal or improved to patients of the same risk categories without 

CN in the CheckMate-214 population. It is also important to consider the potential risks and 

limitations of employing CPI prior to CN. In our patient series, three of the patients had 

substantial desmoplastic tissue reactions that contributed to additional operative time and 

difficulty. Two of these cases were particularly challenging due to the degree of fibrosis and 

desmoplastic reaction, with particularly difficult hilar dissections. In one case, the anatomy 

was very distorted and the superior mesenteric artery was inadvertently clipped, as it was 

thought to be the renal artery. Fortunately, this was recognized immediately and the clip was 

removed, but this could have been a lethal complication. Having surgical experience in such 

cases can be very helpful in the avoidance of intraoperative complications. Notably, despite 

the difficult dissection planes, there was no need for conversion to an open approach in any 

of the laparoscopic or robotic cases. The benefit to the patients is likely to be greatest if the 

nephrectomy can safely be performed laparoscopically or robotically. These are challenging 

cases that require extra time in the operating room, and ultimately, the surgical approach 

should be at the discretion of the surgeon based on his/her experience and comfort with the 

approach.

Moreover, it is noteworthy that the extent of desmoplastic reaction correlated with the extent 

of treatment effect noted on pathologic specimen examination and was most prevalent in 

patients #1, #2, and #5. This treatment effect also highlights the importance of considering 

timing of CN. From our limited patient series, it is not clear whether longer exposure to CPI 

alone increases the likelihood of desmoplastic reaction and increased tissue fibrosis, or 

whether this is rather related to the degree of immune infiltration and response to treatment.

Ongoing clinical trials such as the Danish NORDIC-SUN study (NCT03977571), “Deferred 

Cytoreductive Nephrectomy in Synchronous Metastatic Renal Cell Carcinoma” are of great 
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interest and will help shed light on several unanswered questions in this therapeutic space. In 

this multicenter phase III clinical trial, 400 patients will be randomized to standard induction 

ipilimumab 1 mg/kg IV and nivolumab 3 mg/kg IV every 3 weeks for four cycles followed 

by maintenance nivolumab 480 mg IV every 4 weeks versus standard induction ipilimumab 

1 mg/kg IV and nivolumab 3 mg/kg IV every 3 weeks for four cycles followed by CN and 

then subsequently initiation of maintenance nivolumab. The primary endpoint of this study 

is overall survival. The anticipated readout of this trial is in 2025, and we await these results 

with great interest.

The current cases series demonstrates successful, albeit challenging, elective CN in patients 

with intermediate-and poor-risk mRCC with initially unresectable primary tumors who 

received frontline CPI therapy. CPI followed by CN is feasible and represents a promising 

strategy to further augment the significant benefit of first line immunotherapy for patients 

with advanced RCC.
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Key Take Home Points:

• The use of cytoreductive nephrectomy (CN) in the era of checkpoint inhibitor 

therapy (CPI) for metastatic renal cell carcinoma (mRCC) is not yet 

established

• We present five mRCC patients with unresectable primary tumors who 

received CPI followed by successful CN, with one patient currently NED
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Highlights:

• Case series of 5 patients with metastatic RCC and unresectable primary 

tumors

• Patients received frontline combination checkpoint inhibitor immunotherapy 

(CPI)

• All patients successfully underwent cytoreductive nephrectomy (CN) 

following CPI

• 3 of 5 patients had significant fibrosis and desmoplastic reaction at time of 

CN
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Clinical Practice Points

The management of metastatic renal cell carcinoma (mRCC) is rapidly evolving. 

Combination checkpoint inhibitor immunotherapy (CPI) with nivolumab and ipilimumab 

(CheckMate-214) has led to a substantial survival benefit for patient with intermediate or 

poor risk mRCC. Other combinations with pembrolizumab-axitinib (KEYNOTE-426) 

and avelumab-axitinib (JAVELIN Renal 101) have also shown promising results. In this 

rapidly evolving field with the increasing use of frontline CPI, the role of cytoreductive 

nephrectomy (CN) is less well defined. Previously, during the use of interferon, CN was 

associated with a survival benefit, but this was not recapitulated in more recent trials 

utilizing tyrosine kinase inhibitors (TKIs). Thus, evaluating the use of CN in patients who 

receive frontline CPI for mRCC with an initially unresectable primary tumor is an 

important area of unmet clinical need. In this case series, we present five patients who 

received first line CPI; all were later able to undergo successful resection of their primary 

tumors. However, it is important to note the particular surgical skill and expertise 

required to perform CN in these patients. Three of the five patients had significant 

fibrosis and desmoplastic reaction at the time of surgery, which required additional 

operative time and skill to address. Nonetheless, the potential clinical benefit of 

sequential therapy with CPI followed by CN is substantial – one patient currently remains 

NED. In carefully selected patients, this combination strategy may render some patients 

with advanced mRCC free to disease, and may portend a further shift in the treatment 

paradigm for this patient population.
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Figure 1. 
A. Patient #1 pre-treatment CT abdomen/pelvis demonstrating large right renal mass. B. 

Marked interval reduction in the size of the primary renal mass after four cycles of 

ipilimumab/nivolumab combination therapy and four cycles of nivolumab monotherapy.
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Figure 2. 
A. Patient #4 pre-treatment CT abdomen/pelvis demonstrating large right renal mass. B. 

Significant interval reduction in the size of the primary renal mass after three cycles of 

ipilimumab/nivolumab combination therapy followed by pembrolizumab/axitinib for 13 

cycles.
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Figure 3. 
A. Patient #5 pre-treatment MRI of the abdomen demonstrating large right renal mass. B. 

Significant interval reduction in the size of the primary renal mass after four cycles of 

ipilimumab/nivolumab combination therapy and one cycle of nivolumab monotherapy.
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