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Introduction
Globally, there are over 430,000 new cases of renal cell carcinoma (RCC) and over 

179,000 deaths annually due to kidney cancer [1]. The survival rate of patients with RCC 
highly depends on cancer staging and the 5-year survival of cases with distant metastases 
is around 12% [2]. Over time, works from oncologists and scientists have contributed to the 
development of systemic therapies for metastatic renal cell carcinoma (mRCC). Prior to the 
year 2005, treatment of mRCC involved predominantly interferon-alpha and uses of high dose 
interleukin 2. With more understanding of the molecular biology, multiple receptor TKI then 
became the mainstream treatment and had shown drastic improvements in survival rate. 
After 2015, ICI, like nivolumab, has become another option for mRCC systemic therapies [3]. 
Several phase 3 trials focus on the survival rate and adverse effects of combination therapy 
with TKI and ICI [4-8].

Regarding the role of surgery in the TKI era, the CARMENA trial [9] showed mRCC patients 
treated with TKI alone was not inferior to those treated with CN followed by TKI. However, in 
the era of combination therapy, the role of cytoreductive nephrectomy is yet unclear. In this 
article, we present a case of mRCC who received combined systemic therapy with cabozantinib 
and nivolumab followed by CN and has remained disease free. 

Abstract
Over time, works from oncologists and scientists have contributed to the development of systemic 
therapies for metastatic renal cell carcinoma (mRCC) with contemporary studies showing superior 
disease free and overall survival benefits in mRCC patients treated with tyrosine kinase inhibitors (TKI) 
combined with immune checkpoint inhibitors (ICI). The role of cytoreductive nephrectomy is however 
still controversial. Here we present with a 57-year-old female patient who suffered from mRCC with left 
renal vein tumor thrombus, left adrenal, right upper lobe lung and left hip metastases. After 6 months 
of combination systemic therapy with cabozantinib plus nivolumab, the patient achieved a partial 
response and received robot assisted laparoscopic cytoreductive nephrectomy (CN). Pathology report 
of the primary tumor in the left kidney was 85% necrotic and the resected specimens involving the left 
renal vein thrombus and left adrenal revealed exclusively necrotic tissues. Three months postoperative, 
an image study showed no evidence of recurrence. Radical nephrectomy after neoadjuvant cabozantinib 
plus nivolumab in selected patients may achieve disease free status.
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Case Presentation 
We present a 57-year-old female patient with underlying 

hypertension who suffered from left hip pain since February 2022. 
She visited the orthopedic outpatient department in April 2022 
where a pelvic plain film and a bone scan showed an osteolytic 
lesion over the left proximal femur (Figure 1). Considering the 
possibility of a metastatic lesion, abdominal computed tomography 
(CT) scan was arranged and unveiled a 8.9cm left renal upper 
pole mass with tumor extension to left renal vein (Figure 2 I) and 
metastasis over left adrenal gland and right upper lobe lung, initial 
clinical staging cT3aN0M1. In May 2022, prophylactic left femoral 
neck open reduction and internal fixation was performed due to 
claudication and impending pathological fracture with resulting 
pathology showing metastatic clear cell RCC (mccRCC). CT-guided 
renal mass biopsy confirmed clear cell RCC pathology. Laboratory 
tests were compatible with the poor risk group according to the 
International Metastatic renal cell carcinoma Database Consortium 
(IMDC). We thus prescribed systemic therapy with cabozantinib 

40mg daily and nivolumab 200mg every 2 weeks according to 
Check Mate 9ER trial. After 6 months of combination therapy, 
interval abdominal CT and Magnetic Resonance Imaging (MRI) 
images showed regression of the lung and adrenal gland metastasis 
and shrinkage of the left renal vein thrombus from 2.5cm to 2.0cm 
(Figure 2). The left upper pole renal mass also showed interval 
necrotic changes. To reduce tumor burden, left robot assisted 
laparoscopic cytoreductive nephrectomy, adrenalectomy and left 
renal vein thrombectomy were performed in November 2022 and 
intraoperative image showed macroscopic tumor thrombus in the 
left renal vein (Figure 3 I&II). Pathological report of the resected 
adrenal gland and renal vein tumor thrombus revealed only necrotic 
tissues without malignant cells (Figure 3 III). Up to 85% necrosis of 
the left upper pole tumor was also noted. Postoperative recovery 
was smooth without complication and the patient was discharged 
on postoperative day 4. We restarted systemic cabozantinib plus 
nivolumab 1 month after surgery. Three months postoperative, an 
image study showed no evidence of recurrence.

Figure 1: Osteolytic lesion in left proximal femur on X-ray (I) and bone scan (II).

Figure 2: CT images of left renal mass and left renal vein tumor thrombus in pre-systemic therapy (I), 3 months 
after combined systemic therapy (II). MRI image 6 months after combined systemic therapy (III).
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Figure 3: Intraoperative view of left renal vein tumor thrombus (I) and (II). Necrotic tissues encircled by vascular 
endothelium. No malignant cells were noted (III).

Discussion
In the cytokine era, combined analysis of Southwest Oncology 

Group (SWOG) 8949 and European Organization for the Research 
and Treatment of Cancer (EORTC) 30947 revealed a median 
survival of 13.6 months for CN plus interferon versus 7.8 months 
for interferon alone which suggest significant improvement in the 
overall survival in mRCC patients treated with interferon plus CN 
[10].

During the TKI era, CARMENA trial revealed non-inferiority for 
mRCC patients treated with TKI alone compared with those that 
received CN followed by TKI. These results contributed to several 
randomized clinical trials, namely CheckMate 214, KEYNOTE 426, 
Check Mate 9ER and JAVELIN Renal 101 and KEYNOTE-581 [4-
8], of combination therapy with TKI plus ICI or ICI plus ICI, which 
have become the mainstream first line treatment. In the network 
meta-analysis study for the first-line treatment of mRCC by Riaz 
et al. [11]. Cabozantinib plus nivolumab combination is the most 
effective in terms of overall response rate, progression-free survival 
and overall survival. However, the role of CN in the era of combined 
therapy is still controversial. Two ongoing trials NORDIC-SUN and 
PROBE both compare survival rates between combination therapy 
and combination therapy with CN [12] to look for how CN in 
combination therapy can achieve the best oncological outcome. As 
we await the results of the two ongoing aforementioned trials, we 
propose this case report about mRCC on the plausibility of receiving 
combination regimen to minimize tumor burden first, followed 
by minimal invasive CN which may show favorable pathological 
outcome and even reach disease free status. 

Conclusion 
Contemporary studies have yet to prove the oncological 

outcome of CN in mRCC patients treated with combination 

therapy. The outcome of this case report suggested that combined 
neoadjuvant cabozantinib plus nivolumab followed by CN may be a 
feasible treatment strategy for advanced mRCC in the future.
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