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Abstract
Background: New therapies, including oral multitargeted Tyrosine 
Kinase Inhibitors (TKIs) and immune checkpoint inhibitors (IO), 
have significantly increased survival in the majority of patients 
with metastatic Renal Cell Carcinoma (mRCC). Common sites of 
RCC metastases are lymph nodes, lung, liver, and bone but some 
unexpected clinical presentations sometimes occurred as cardiac 
metastasis without validated treatment. We described a case report 
of a patient presenting cardiac metastasis treated with IO who 
showed a dramatic durable response, which was prolonged despite 
stopping the drug.

Case Presentation: A 51-year-old man was treated by radical 
nephrectomy and hepatic segmentectomy in 2008 for a locally 
advanced Clear Cell Renal Cell (CCRC) carcinoma. Between 2009 
and 2015, successive localized progressions were treated by several 
focal treatments, including surgery and interventional radiology, 
and intermittent TKIs including sunitinib and axitinib. Because of 
systemic dissemination with lung metastasis, nephrectomy site 
recurrence and a bulky intracardiac metastasis, the patient received 
anti-PD1 nivolumab with a dramatic response. In 2017, a new 
disease progression at the site of the nephrectomy recurrence 
associated with colonic invasion was treated with a right colectomy 
and resection of local nephrectomy recurrence. Nivolumab was 
planned to restart again. But, subsequent to the surgery, acute 
promyelocytic leukemia was diagnosed. Specific treatment was 
started and nivolumab was not reintroduced. In March 2018, 
complete remission of leukemia with the negative minimal residual 
disease was achieved. In March 2019, the dramatic efficacy on the 
intracardiac metastasis and nephrectomy lodge was still maintained.

Conclusion: Cardiac metastases from RCC are considered 
to be rare and no standard treatment is validated. We report the 
first case of an IO blocker response on cardiac metastases in the 
context of metastatic RCC. In addition, immunotherapy efficacy 
was maintained over time, even after treatment discontinuation and 
regardless of metastasis localization.
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Introduction
Background

A major breakthrough for patients with metastatic Renal Cell 
Carcinoma (mRCC) has been observed during this past decade. 
Currently approved targeted agents include the oral multitargeted 
tyrosine kinase inhibitors (TKIs) sunitinib, pazopanib, cabozantinib, 
and axitinib [1-4] immune checkpoint inhibitors (IO) anti-PD-1 
nivolumab [5], anti-CTLA4 ipilimumab [6] and the mammalian 
target of rapamycin kinase inhibitors everolimus and temsirolimus 
[7]. Common sites of RCC metastases are lymph nodes, lung, liver, 
and bone. In addition, natural history with prolonged survival has 
changed under treatment pressure, with the onset of more frequent 
brain or pancreatic metastases or unexpected presentation as in our 
clinical case. Although cardiac involvement via the Inferior Vena Cava 
(IVC) thrombi is well-known, cardiac metastasis in RCC is a rare event 
with only a few cases reported worldwide and no validated treatment. 
Because of the high risk of sudden death, specific multi-disciplinary 
management is required.

Case presentation

In July 2008, a 51-year-old male patient with no significant 
medical history was diagnosed with a locally advanced clear cell renal 
cell (CCRC) carcinoma that was treated by radical nephrectomy and 
hepatic segmentectomy, due to contiguity. 

Eleven months later the patient developed two single lung and 
liver metastases, for which a systemic treatment by sunitinib was 
initiated. Successive localized progression was treated by several 
focal treatments, including portal embolization, right hepatectomy, 
and carcinomatosis nodule resection in April 2011, lung and liver 
radiofrequency in March 2012, and hepatic tumorectomy in June 
2012. Complete macroscopic remission observed after surgery led to 
discontinuation of sunitinib. 

Twenty months later, in February 2014, the patient’s lung 
metastasis progressed and he started sunitinib again. After two years of 
treatment, the patient developed lung progression and a nephrectomy 
site recurrence that was treated by axitinib. At the time of the second 
month of treatment, in February 2016, lung and nephrectomy site 
recurrence increased significantly and a bulky intracardiac metastasis 
appeared, despite no symptomatic event and no contiguous vena cava 
involvement (Figure 1A). The patient was included in the NIVOREN 
study (NCT03013335) and received nivolumab at 3 mg/kg, with a 
dramatic response after 10 months of treatment (Figure 1B).

In July 2017, the patient experienced rectal bleeding with acute 
anemia. The whole body CT-scan revealed disease progression at the 
site of the nephrectomy recurrence associated with colonic invasion 
due to contiguity (Figure 2A). A right colectomy and resection of local 
nephrectomy recurrence were urgently performed. Histologic analysis 
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But, subsequent to the surgery, acute promyelocytic leukemia 
with a translocation between chromosome 15 and 17 was diagnosed. 
Specific treatment was started and nivolumab was not reintroduced. 
In March 2018, complete remission of leukemia with the negative 
minimal residual disease was achieved (Figure 3).

After twenty-one months of nivolumab interruption, in March 
2019, the dramatic efficacy on the intracardiac metastasis (Figure 1C) 
and nephrectomy lodge (Figure 2B) was still maintained. 

Discussion
Cardiac metastases from RCC are considered to be rare. Currently, 

two series of autopsies have shown an incidence ranging from 1% to 
7% [8,9]. The extension of mRCC to the heart is usually associated 
with Inferior Vena Cava (IVC) involvement, occurring in 4% to 
10% of cases especially in advanced disease [10]. At present radical 
surgery represents the only chance of long-term survival for patients 
with RCC and tumor thrombus extension into the vena cava, with a 
median survival of 19.8 months for patients who underwent surgery 
compared to 6.9 months for patients who did not [11]. Only limited 
data have so far been reported as to the efficacy of TKIs, alone or 
combined with surgery, in the context of IVC thrombus extension. In 
a small French retrospective series of 14 patients, neoadjuvant TKIs 
(with either sunitinib or sorafenib) failed to demonstrate a significant 
impact on surgical management of RCC with IVC involvement [12], 
with respectively 12 cases (85%) of stable thrombi and one case (7%) 
of thrombus progression. In addition, a multi-institutional review 
of 25 patients treated with TKIs before surgery showed a minimal 
cytoreductive effect on RCC tumor thrombi [13], with no clear 
clinical relevance. Only one case (4%) of tumor thrombus regression 
potentially affected the surgical approach.

Despite the frequency of renal tumors with IVC and atrial thrombi, 
little is known about cardiac metastases from RCC with only a limited 
number of cases reported in the literature. Cardiac metastases from 
RCC seem to occur through two mechanisms, including the venous 
hematogenous pathway and lymphatic pathway [14]. In a recent 
systematic review of reported clinical cases from 1973 to 2015, the 
analysis of 39 RCC patients with cardiac metastases without IVC 
involvement highlighted the poor outcomes [15]. With regard to 
specific medical management, 30.8% (12/39) of patients received 
systemic therapy, of whom 82% received VEGF targeted agents. Out of 
these 12 patients, partial responses were documented in five patients 

Figure 1 (a): Occurrence of a bulky intracardiac metastasis or RCC in February 
2016, (b): Dramatic response in December 2016; (c): Prolonged response with 
intra cardiac metastasis in March 2019.

 

 

 

Figure 2: (a): Nephrectomy site recurrence associated with colic contiguity 
invasion in July 2017; (b): No recurrence in March 2019.

Figure 3: Timeline between initial diagnosis in July 2008 and complete 
remission in March 2018.

 

confirmed the presence of viable tumor cells, and necrosis. Nivolumab 
was planned to restart again.
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(12.8%), two of whom received TKI sunitinib, and stable disease 
was reported in one patient treated with sunitinib. Karakiewicz et al. 
reported a neoadjuvant setting using sunitinib to downstage an atrial 
thombus [16]. No case of systemic treatment with IO blocker has been 
reported.

To our knowledge, we report the first case of an IO blocker 
response on cardiac metastases in the context of metastatic RCC. 
In addition, immunotherapy efficacy was maintained over time, 
even after treatment discontinuation and regardless of metastasis 
localization. Targeted therapies and systemic treatments including 
immune checkpoint blockers of mRCC have never been assessed 
in the context of cardiac metastases without IVC involvement and 
further studies and observations are warranted to understand the 
mechanism of action and specific aspects of this entity. 

Conclusion
In summary, this case illustrates the major role of immune 

checkpoint blocker efficacy on an uncommon metastasis with a 
durable response, even in the case of treatment discontinuation. 

Declarations
Availability of data and material: The datasets generated and/or analyzed 

during the current study are not publicly available due to French legislation on 
data from the public hospital but are available from the corresponding author on 
reasonable request.

Author’s contributions: FP analyzed and interpreted the patient data 
regarding the oncological disease, and was a major contributor in writing the 
manuscript. MGG performed the correction of the manuscript. AR was the doctor 
who treated the patient and performed the correction of the manuscript. All 
authors read and approved the final manuscript.

References
1. Motzer RJ, Hutson TE, Tomczak P (2007) Sunitinib versus interferon alfa in 

metastatic renal-cell carcinoma. N Engl J Med 356: 115-124.

2. Motzer RJ, Hutson TE, Cella D (2013) Pazopanib versus sunitinib in 
metastatic renal-cell carcinoma. N Engl J Med 369: 722-731.

3. Choueiri TK, Escudier B, Powles T (2015) Cabozantinib versus everolimus in 
advanced renal-cell carcinoma. N Engl J Med 373: 1814-1823.

4. Motzer RJ, Escudier B, Tomczak P (2013) Axitinib versus sorafenib as 
second-line treatment for advanced renal cell carcinoma: overall survival 
analysis and updated results from a randomised phase 3 trial. Lancet Oncol 
14: 552-562.

5. Motzer RJ, Escudier B, McDermott DF (2015) Nivolumab versus everolimus 
in advanced renal-cell carcinoma. N Engl J Med 373: 1803-1813.

6. Motzer RJ, Tannir NM, McDermott DF (2018) Nivolumab plus ipilimumab versus 
sunitinib in advanced renal-cell carcinoma. N Engl J Med 378: 1277-1290.

7. Motzer RJ, Escudier B, Oudard S (2008) Efficacy of everolimus in advanced 
renal cell carcinoma: a double-blind, randomised, placebo-controlled phase 
III trial. The Lancet 372: 449-456.

8. Butany J, Leong SW, Carmichael K, Komeda M (2005) A 30-year analysis of 
cardiac neoplasms at autopsy. Can J Cardiol 21: 675-680.

9. Bussani R, De-Giorgio F, Abbate A, Silvestri F (2007) Cardiac metastases. J 
Clin Pathol 60: 27-34.

10. Cherrie RJ, Goldman DG, Lindner A, deKernion JB (1982) Prognostic implications 
of vena caval extension of renal cell carcinoma. J Urol 128: 910-912.

11. Haferkamp A, Bastian PJ, Jakobi H (2007) Renal cell carcinoma with tumor 
thrombus extension into the vena cava: prospective long-term followup. J 
Urol 177: 1703-1708.

12. Bigot P, Fardoun T, Bernhard JC (2014) Neoadjuvant targeted molecular 
therapies in patients undergoing nephrectomy and inferior vena cava 
thrombectomy: is it useful? World J Urol 32: 109-114.

13. Cost NG, Delacroix SE, Sleeper JP (2011) The impact of targeted molecular 
therapies on the level of renal cell carcinoma vena caval tumor thrombus. Eur 
Urol 59: 912-918.

14. Ohba K, Miyata Y, Mitsunari K, Matsuo T, Mochizuki Y, et al. (2014) Left atrial 
metastasis of renal cell carcinoma: a case report and review of the literature. 
BMC Res Notes 7.

15. Viteri MA, Ares GR, De Velasco G (2018) The clinical presentation, survival 
outcomes, and management of patients with renal cell carcinoma and 
cardiac metastasis without inferior vena cava involvement: Results from a 
pooled clinical trial database and systematic review of reported cases. Clin 
Genitourin Cancer 16: e327-e333.

16. Karakiewicz PI, Suardi N, Jeldres C (2008) Neoadjuvant sutent induction 
therapy may effectively down-stage renal cell carcinoma atrial thrombi. Eur 
Urol 53: 845-848.

Author Affiliations                                           Top

1Department of Medical Oncology, Bordeaux University Hospital, Bordeaux, 
France

2Bordeaux University, Bordeaux, France

Submit your next manuscript and get advantages of SciTechnol 
submissions

 � 80 Journals
 � 21 Day rapid review process
 � 3000 Editorial team
 � 5 Million readers
 � More than 5000 
 � Quality and quick review processing through Editorial Manager System

Submit your next manuscript at ● www.scitechnol.com/submission

https://www.nejm.org/doi/full/10.1056/nejmoa065044
https://www.nejm.org/doi/full/10.1056/nejmoa065044
https://www.nejm.org/doi/full/10.1056/NEJMoa1303989
https://www.nejm.org/doi/full/10.1056/NEJMoa1303989
https://www.nejm.org/doi/full/10.1056/NEJMoa1510016
https://www.nejm.org/doi/full/10.1056/NEJMoa1510016
https://www.sciencedirect.com/science/article/abs/pii/S1470204513700937
https://www.sciencedirect.com/science/article/abs/pii/S1470204513700937
https://www.sciencedirect.com/science/article/abs/pii/S1470204513700937
https://www.sciencedirect.com/science/article/abs/pii/S1470204513700937
https://www.nejm.org/doi/full/10.1056/NEJMoa1510665
https://www.nejm.org/doi/full/10.1056/NEJMoa1510665
https://www.nejm.org/doi/full/10.1056/NEJMoa1712126
https://www.nejm.org/doi/full/10.1056/NEJMoa1712126
https://www.sciencedirect.com/science/article/pii/S0140673608610399
https://www.sciencedirect.com/science/article/pii/S0140673608610399
https://www.sciencedirect.com/science/article/pii/S0140673608610399
https://europepmc.org/abstract/med/16003450
https://europepmc.org/abstract/med/16003450
https://jcp.bmj.com/content/60/1/27.short
https://jcp.bmj.com/content/60/1/27.short
https://www.auajournals.org/doi/abs/10.1016/S0022-5347%2817%2953273-5
https://www.auajournals.org/doi/abs/10.1016/S0022-5347%2817%2953273-5
https://www.auajournals.org/doi/abs/10.1016/j.juro.2007.01.039
https://www.auajournals.org/doi/abs/10.1016/j.juro.2007.01.039
https://www.auajournals.org/doi/abs/10.1016/j.juro.2007.01.039
https://link.springer.com/article/10.1007/s00345-013-1088-1
https://link.springer.com/article/10.1007/s00345-013-1088-1
https://link.springer.com/article/10.1007/s00345-013-1088-1
https://www.sciencedirect.com/science/article/abs/pii/S0302283811001643
https://www.sciencedirect.com/science/article/abs/pii/S0302283811001643
https://www.sciencedirect.com/science/article/abs/pii/S0302283811001643
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-520
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-520
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-7-520
https://www.sciencedirect.com/science/article/abs/pii/S1558767317303658
https://www.sciencedirect.com/science/article/abs/pii/S1558767317303658
https://www.sciencedirect.com/science/article/abs/pii/S1558767317303658
https://www.sciencedirect.com/science/article/abs/pii/S1558767317303658
https://www.sciencedirect.com/science/article/abs/pii/S1558767317303658
https://www.sciencedirect.com/science/article/abs/pii/S0302283807014236
https://www.sciencedirect.com/science/article/abs/pii/S0302283807014236
https://www.sciencedirect.com/science/article/abs/pii/S0302283807014236

	Title
	Corresponding Author
	Abstract
	Keywords
	Abbreviations
	Introduction
	Background
	Case presentation
	Discussion
	Conclusion
	Declarations
	Figure 1
	Figure 2
	Figure 3
	References

