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Case report

Robust response to nivolumab in patient with renal 
cell carcinoma inferior vena cava tumour thrombus
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Summary
A 47-year-old previously healthy man presented with 
acute moderate flank pain. Evaluation revealed left renal 
cell carcinoma, with inferior vena cava tumour thrombus 
invasion. Patient had no significant history or risk factors 
to pre-dispose him to genitourinary cancers. Surgery was 
deemed to not be appropriate due to distant metastases, 
but patient received targeted molecular therapy and 
immunotherapy with striking regression of the thrombus.

Background
Renal cell carcinoma (RCC) is a common cancer, 
believed to make up 2%–3% of all cancers world-
wide.1Inferior vena cava (IVC) tumour thrombus 
formation is unique to RCC and radical surgery 
for those with symptomatic thrombi or no distant 
metastasis has been commonplace since 1970.2 
The recent arrival of new immunologic agents has 
shown promise for patients with RCC, as adjuvant, 
neoadjuvant, and first line treatment. This case 
report describes a patient with an extensive IVC 
tumour thrombus who had unprecedented positive 
results with immunotherapy.

Case presentation
The 47-year-old man presented himself in May 
2016 to his local emergency room (ER) with acute 
flank pain. The pateint had no prior medical or 
surgical history. He had no history of smoking or 

chemical exposure.  His physical examination was 
negative for any findings of palpable flank mass or 
varicoceles. On undergoing CT imaging, he was 
found to have a large left kidney mass, consisting of 
two confluent masses measuring 9.1 and 14.2 cm, 
respectively, five lung nodules bilaterally (the largest 
on the right measuring 2.5 cm) and a 2.7 cm retro-
peritoneal lymph node (figure 1). After referral to 
Medical Oncology, the patient underwent bronchial 
biopsy of the right hilar mass which revealed high-
grade clear cell RCC.

Positron Emission Tomography (PET) CT scan in 
June 2016 demonstrated an IVC tumour thrombus 
that extended just distal to the intrahepatic IVC. The 
patient was evaluated by Urology and determined to 
be an appropriate surgical candidate at that time, but 
he refused surgical intervention. Urology discussed 
the role of cytoreductive nephrectomy in the setting 
of IVC tumour thrombus. The patient’s continued 
flank pain was well controlled with oral medications 
and he only otherwise reported a recent occurrence 
of intermittent haematuria. Sunitinib (50 mg dose 
4 weeks on/2 weeks off) was started in July 2016 
and the patient tolerated a single cycle of therapy 
moderately well, with some associated dehydration. 
He was admitted to the hospital for fluid repletion 
and re-staging of his disease in August 2016, after 
his first cycle of targeted therapy (figures 2 and 3).

His case was discussed at a multidisciplinary 
genitourinary tumour board and a consensus was 
reached that he would not benefit from surgery, due 
to his unresectable lung

 metastases. The consensus at tumour board was 
progression of his lung metastases while on Suni-
tinib indicated rapid progressive disease; therefore, 
he would not benefit from surgery. The patient was 
discharged with anticoagulation, and an IVC filter 
was later placed. Additionally, the patient under-
went angioembolisation of left kidney by interven-
tional radiology at an outside facility close to his 
hometown. Unfortunately, the patient subsequently 
suffered a loss of insurance coverage and was lost to 
follow-up until mid-2017.

Investigations
It is important to note that the patient under-
went extensive imaging to exclude the possibility 
of venous thromboembolism, including Doppler 
bilateral leg ultrasound, CT with pulmonary embo-
lism protocol, and transthoracic echocardiogram, 
both at time of diagnosis and immediately before 
planned surgery. No evidence of embolisation was 
found at any time.

Figure 1  Axial views of left renal mass in May 2016 at 
L3–L4 spinal level (A) and T11–T12 (B).
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Treatment
In April 2017, the patient was able to regain insurance coverage 
and began therapy with nivolumab. He received three cycles over 
the following year. A CT scan in December 2017 revealed that 
his renal mass was 11.4 cm, with interval change of the 1.7 cm 
lymph node abutting the left common iliac vessel. In April 2018, 
the patient was preadmitted to the hospital to prepare for a 
planned open left cytoreductive nephrectomy with IVC throm-
bectomy and further workup of his tumour thrombus. However, 
following new CT imaging just prior to his surgery, his case was 
cancelled due to the discovery of thromboses throughout his 
portal venous system. The diffuse distribution of possible throm-
boses in the superior and inferior mesenteric veins, splenic vein 
and portal vein (all presenting over a short period of time) showed 
evidence of a hyper-coagulable state of which immunotherapy 
might have contributed.3 Following discussion with vascular 
surgery, the risk of intra-operative embolisation was judged to 
be too high and the patient was again discharged with anti-co-
agulation to continue nivolumab immunotherapy (figures 4–6). 
In August 2018, with no evidence of thromboses and significant 
decrease in size and number of pulmonary nodules, the patient 
was able to undergo cytoreductive nephrectomy.

Outcome and follow-up
Of note, the final pathology on the iliac lymph node was meta-
static clear cell RCC. The previously mentioned retroperitoneal 
lymph node did not show any evidence of metastatic RCC. 
Imaging during the patient’s April 2018 admission was signifi-
cant for the aforementioned portal vein thromboses and interval 
decrease in the left renal mass and his lung nodules. However, 
the absence of the previous infra-hepatic location of the IVC 

thrombus was curious. Repeated CT imaging exhibited the renal 
tumour thrombus to extend only to the junction of the IVC. 
Interestingly, it is likely that this regression was secondary to the 
nivolumab treatment the patient received. To our knowledge, this 
is the first time that an IVC tumour thrombus has responded in 
this fashion to immunotherapy. At present, the patient continues 
with close follow-up to monitor for tumour recurrence.

Discussion
RCC incidence in the USA is close to 65 000 cases per year and 
the American Cancer Society predicts that 15 000 will die from 
the disease in 2018.4 This is similar to the global incidence of 
337 000 cases with 143 000 deaths.5 The Czech Republic has the 
highest incidence of RCC worldwide.1 Some have suggested that 
arsenic exposure or higher rates of smoking and obesity (smoking 
increases the risk of RCC by 50% in male and 20% in female 
smokers, and 5 kg/m2 increments in body mass index  (BMI) 
increase the risk of RCC by 24% in men and 34% in women) 
are to blame, but surrounding countries such as Slovakia do not 
have a large enough difference in risk factors for this to be the 
case.6 Our patient did not have any identifiable risk factors, save 
for male gender.

IVC tumour thrombus has historically been classified using the 
Mayo system: level I is defined as <2 cm from the confluence of 
the renal vein and IVC; level II indicates >2 cm extension, but 
below hepatic veins; level III indicates intrahepatic involvement 
and level IV indicates that the thrombus extends supra-diaphrag-
matic or involves the right atrium.2 At presentation, our patient 
had an extensive level II thrombus, almost extending to level 

Figure 2  Axial view of left renal mass and tumour thrombus at L2–L3 
spinal level in August 2016.

Figure 3  Coronal view of left renal mass and tumour thrombus in 
August 2016.

Figure 4  Axial view of left renal mass at L2–L3 spinal level in April 
2018.

Figure 5  Coronal view of left renal mass in April 2018. Artefact 
depicts renal artery embolisation.
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III. After therapy, his thrombus had almost completely regressed, 
barely classifying as a level I thrombi. To ensure optimal patient 
surgical outcomes, levels III or IV thrombi usually require a 
multidisciplinary surgical team and, even with these measures, 
the 5 year overall survival remains only between 32% and 69%.7 
Though our patient was unable to undergo surgery, our institu-
tion’s vascular surgery service was involved in the patient’s case 
early in the planning stages. Interestingly, recent studies have 
shown that thrombus volume may have more prognostic value 
than thrombus level.8

The 2018 National Comprehensive Cancer Network Guide-
lines for Kidney Cancer now list adjuvant sunitinib as the first 
adjuvant therapy for patients with stages II and III clear cell 
RCC.9 Sunitinib is a small-molecule, multitargeted receptor 
tyrosine kinase inhibitor (TKI) that was approved by the Food 
and Drug Administration (FDA) for RCC in 2006. It targets 
receptors for platelet-derived growth factor and vascular endo-
thelial growth factor to prevent tumour angiogenesis. However, 
in RCC patients with IVC tumour thrombi, neoadjuvant treat-
ment with targeted molecular therapy like sunitinib have proved 
to have minimal to limited effects.10–13 Even when sunitinib has 
shown small regressions in tumour thrombi, it is not clear if this 
has an added survival benefit.14 15 Of note, pazopanib, another 
TKI, has shown to have a greater impact on tumour thrombi.16 
It is highly unlikely that our patient’s single cycle of sunitinib 
effected a change in his tumour thrombus.

It must be noted that the angioembolisation of the primary 
tumour could have conceivably contributed to the regression of 
the IVC tumour thrombus. One of the chief benefits of preop-
erative renal artery embolisation (RAE) is to cause a reduction 
in tumour bulk to include extent of vascular thrombi.17 There is 
evidence to suggest that RAE produces a change in the immune 
system that is dependent on the malignancy’s isolation from the 
systemic vasculature.18 Due to patient compliance and loss of 
insurance, there unfortunately was no imaging immediately prior 
to the patient beginning nivolumab. This undeniably impacts 
the strength of the claim that nivolumab was the primary driver 
behind tumour thrombus regression. However, nivolumab has 

already shown impressive results in a similar case of RCC with 
intracardiac metastases.19

Immunotherapy is ideal for RCC as it is an ‘immunogenic’ 
tumour, based on several characteristics: incidence of sponta-
neous tumour regression, high level of tumour T-cell infiltration, 
and responsiveness to immunotherapies such as interleukin-2 
and interferon alpha.20 Nivolumab, a fully human monoclonal 
IgG4 anti-programmed death (PD)-1 antibody, selectively blocks 
the interaction between PD-1 and its ligands PD-L1 and PD-L2 
and provides a novel therapy option for patients with advanced 
RCC.5

CheckMate 025, the prospective randomised trial which led 
to FDA approval of nivolumab demonstrated improved overall 
survival (26 month vs 19.7 month; HR 0.73; p=0.0006) and 
response rate (26% vs 5%) as well as a favourable toxicity 
profile compared with Everolimus.21 The European Associa-
tion of Urology guidelines were updated in 2017 to reflect the 
results of Checkmate 214. This trial showed superior survival 
for a combination of ipilimumab (an immunotherapy that targets 
CTLA-4 to activate cytotoxic T lymphocytes) and nivolumab, 
when compared with sunitinib, in patients with metastatic clear 
cell RCC and a poor prognosis.22 The 18-month overall survival 
rate was 75% with nivolumab plus ipilimumab and 60% with 
sunitinib.23

At this time, no clinical trial has assessed the efficacy of 
nivolumab on IVC tumour thrombi, either as neoadjuvant 
therapy or standalone.

Learning points

►► Renal cell carcinoma (RCC can present with only moderate 
flank pain, eschewing the typical triad of haematuria, flank 
pain, and palpable flank mass accompanied by scrotal 
varicocele.

►► Inferior vena cava (IVC) tumour thrombi are a unique disease 
complication of RCC and are associated with markedly 
increased morbidity and mortality.

►► Surgery for IVC tumour thrombi is technically challenging, 
often requires a multidisciplinary surgical team, and 
patient surgical outcomes may benefit from neoadjuvant 
immunotherapy.

►► Patients with extensive IVC tumour thrombi secondary to 
RCC may benefit from immunotherapy if thrombectomy is 
not clinically indicated or if associated conditions preclude 
surgery.
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