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Ablation of a Site of Progression With
Stereotactic Body Radiation Therapy Extends
Sunitinib Treatment From 14 to 22 Months

Introduction

Historically, chemotherapy for clear-cell renal cell carcinoma
(ccRCC) has not been effective, and fewer than 25% of patients
respond to cytokine therapy.'” Recommended treatment for pa-
tients with advanced ccRCC includes molecularly targeted agents
such as sunitinib, a kinase inhibitor that targets vascular endothe-
lial growth factor and platelet-derived growth factor receptors.*> A
randomized phase III study established the benefits of sunitinib
over interferon alfa, demonstrating an improvement in median
progression-free survival (PFS) from 5 to 11 months and a 31%
response rate.*’

When a patient progresses on a systemic agent, the typical course
of action is to switch therapies.® We present a patient with broadly
metastatic ccRCC who experienced progression at a single site while
receiving sunitinib. After 14 months of sunitinib treatment, stereotac-
tic body radiation therapy (SBRT) to the progressing metastasis al-
lowed the patient to continue on sunitinib for 8 additional months
until progression.

Case Report

An 83-year-old man with a history of diabetes, hypertension, and
transient ischemic attacks developed gross hematuria. An ultrasound
revealed a large right upper pole renal mass. A computed tomography
(CT) scan of the abdomen and pelvis and a chest x-ray were negative
for both regional and distant metastases, and the patient underwent a
laparoscopic radical nephrectomy. Pathologic studies showed an
8.5-cm ¢cRCC, Fuhrman nuclear grade 3, extending into the renal
vein but not the inferior vena cava (pT3a, Nx by American Joint
Commission on Cancer, seventh edition). Surgical margins were un-
affected by tumor.

Surveillance imaging studies 3 to 5 months later revealed retro-
peritoneal, as well as mediastinal and hilar, adenopathy with lymph
nodes measuring up to 5 cm in diameter. The patient was started on
temsirolimus, which was selected because of a short interval from
surgery to the development of metastases, low hemoglobin, and the
presence of cardiovascular risk factors.

The patient tolerated temsirolimus well, with only minor
fatigue and occasional epistaxis. However, after 6 months, tem-
sirolimus was stopped because of worsening adenopathy and bone
metastases. The patient was started on intravenous bisphospho-
nates and also underwent SBRT and vertebroplasty of a T12
bone metastasis.

Systemic treatment was then switched to sunitinib, which was
generally well tolerated. Imaging studies 3 months later revealed sig-
nificant improvement in retroperitoneal adenopathy and stable
disease elsewhere. After two additional cycles, CT scans showed reso-
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lution of the retroperitoneal adenopathy and stability elsewhere in
lymph nodes and bone metastases.

Fourteen months after initiation of sunitinib, a CT scan showed
isolated progression of a right adrenal metastasis, which measured 2.8
cm (compare Figs 1A and 1B, arrows). Given otherwise stable disease
and no new metastases, this lesion was treated with SBRT (60 Gy in
five fractions) over the course of 12 days, during which time sunitinib
therapy was paused. The patient did not experience any toxicity and
was continued on sunitinib. Follow-up imaging studies revealed sub-
stantial regression of the right adrenal lesion (Fig 1C, arrow). Other
lesions were stable, and the patient remained on sunitinib for another
8 months until further progression.

After 22 months of sunitinib treatment, there was progression in
bone metastases, and the patient underwent palliative radiation ther-
apy (RT; 8 Gy in one fraction) to a 2.3-cm humoral lytic lesion. The
recommendation was made to switch therapies, but the patient relo-
cated and rapidly declined, dying shortly thereafter at 86 years of age.

Discussion

When a patient develops new metastases or experiences progres-
sion in pre-existing ones while undergoing systemic treatment, the
conventional approach is to switch to an alternative agent.® Tumor
progression is viewed as an indication that the malignancy has devel-
oped resistance to the current anticancer agent. Several patterns of
resistance to targeted therapy have been recognized, and resistance has
been broadly divided into innate and acquired.® Innate resistance is
characteristic of tumors that fail to respond at all to an agent, whereas
acquired resistance reflects the acquisition of resistance over time.
Traditionally, however, little distinction has been made regarding the
extent of progression. In clinical trials and on the basis of RECIST
criteria, growth of a single lesion may be sufficient to establish disease
progression.” This approach does not consider heterogeneity of dis-
ease.'”!! Each metastasis likely represents an individual subclone with
shared, but also unique, mutations. Thus, heterogeneity in the re-
sponse to a specific drug across different metastases likely reflects
mutation and biologic heterogeneity, which has been well docu-
mented within primary tumors.'>'> We propose that resistance be
categorized not only on the basis of the timing of its acquisition, but
also on the basis of extent of tumor growth. Thus, resistance patterns
could be divided into generalized or isolated.

In cases of isolated resistance, focal approaches can be consid-
ered. In the past, local treatment options for metastatic RCC were
largely limited to surgical metastasectomy.'* However, metastasec-
tomy has several limitations, including its morbidity and a need to
hold systemic therapy until healing has occurred. While the patient is
off of systemic therapy, the growth of other metastases is unchecked,
and progression may occur. With the advent of SBRT, we now have
the ability to effectively target individual metastatic sites with ablative
doses of radiation, conferring a high degree of local control with
limited morbidity, short recovery times, and minimal disruption in
the administration of systemic therapy.'>° Although selection bias
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may have influenced the results, several studies have demonstrated
high rates of local control in sites treated with SBRT alone."”""”
There has been interest in combining systemic antiangiogenic
agents and radiotherapy in the setting of oligometastatic disease. There
are reports, including phase II studies of sunitinib and hypofraction-
ated radiation therapy, suggesting efficacy and tolerability of such an
approach.”' ** However, when considering combined modality treat-
ments, the potential for increased toxicity needs to be carefully con-
sidered. This may, in part, depend on the site of disease being treated,
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and different systemic agents may have different interactions with the
various radiation treatments. For example, there are several case re-
ports of gastrointestinal perforation with concomitant administration
of standard doses of sorafenib (400 mg twice daily) and standard
palliative RT (3 Gy X 10 treatments).”>** Both sorafenib and RT
increase the risk of gastrointestinal perforation, and this effect may be
magnified by their concurrent administration.*”*® Before clinical tri-
als establish the safety of concurrent approaches, the routine use of
concomitant therapy for treatment of oligometastatic RCC cannot be
recommended. However, sequential approaches of therapy may be
considered, which may reduce the risk for overlapping toxicity of the
two modalities while addressing both the systemic and local therapeu-
tic needs of patients.

In summary, for patients who appear to be sensitive to a partic-
ular treatment (as determined by a prolonged progression-free inter-
val), progression at a single site (or a few sites) may reflect the
acquisition of resistance by a particular clone, and the administration
of SBRT may extend treatment with a well-tolerated systemic agent.
Whether this would improve patient overall survival needs to be
determined. However, a similar approach of selective SBRT ablation
of isolated, progressing sites in a few additional patients with ccRCC
has shown promising results. Improved outcomes with the integra-
tion of focal therapies would result in a paradigm shift and would
necessitate increased multidisciplinary collaboration in the treatment
of patients with RCC.

Christopher Straka, D.W. Nathan Kim,
Robert D. Timmerman, Ivan Pedrosa, Corbin Jacobs,

and James Brugarolas
University of Texas Southwestern Medical Center, Dallas, TX

AUTHORS' DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST
Although all authors completed the disclosure declaration, the following
author(s) and/or an author’s immediate family member(s) indicated a
financial or other interest that is relevant to the subject matter under
consideration in this article. Certain relationships marked with a “U” are
those for which no compensation was received; those relationships marked
with a “C” were compensated. For a detailed description of the disclosure
categories, or for more information about ASCO’s conflict of interest policy,
please refer to the Author Disclosure Declaration and the Disclosures of
Potential Conflicts of Interest section in Information for Contributors.
Employment or Leadership Position: None Consultant or Advisory
Role: None Stock Ownership: None Honoraria: None Research
Funding: Robert D. Timmerman, Varian Medical Systems, Accuray
Expert Testimony: None Patents: None Other Remuneration: None

REFERENCES

1. Motzer RJ, Russo P: Systemic therapy for renal cell carcinoma. J Urol
163:408-417, 2000

2. McDermott DF, Regan MM, Clark JI, et al: Randomized phase Il trial of
high-dose interleukin-2 versus subcutaneous interleukin-2 and interferon in
patients with metastatic renal cell carcinoma. J Clin Oncol 23:133-141, 2005

3. Negrier S, Escudier B, Lasset C, et al: Recombinant human interleukin-2,
recombinant human interferon alfa-2a, or both in metastatic renal-cell carcinoma.
N Engl J Med 338:1272-1278, 1998

4. Mendel DB, Laird AD, Xin X, et al: In vivo antitumor activity of su11248, a
novel tyrosine kinase inhibitor targeting vascular endothelial growth factor and
platelet-derived growth factor receptors. Clin Cancer Res 9:327-337, 2003

5. Brugarolas J: Renal-cell carcinoma: Molecular pathways and therapies.
N Engl J Med 356:185-187, 2007

6. Motzer RJ, Hutson TE, Tomczak P, et al: Overall survival and updated
results for sunitinib compared with interferon alfa in patients with metastatic
renal cell carcinoma. J Clin Oncol 27:3584-3590, 2009

JOURNAL OF CLINICAL ONCOLOGY

Information downloaded from jco.ascopubs.org and provided by at U T SOUTHWESTERN MED CTR on July 25, 2013 from
Copyright © 2013 American Saeiety1d. Qdi@idal Oncology. All rights reserved.



Diagnosis in Oncology

7. Motzer RJ, Hutson TE, Tomczak P, et al: Sunitinib versus interferon alfa in
metastatic renal-cell carcinoma. N Engl J Med 356:115-124, 2007

8. Rini Bl, Atkins MB: Resistance to targeted therapy in renal-cell carcinoma.
Lancet Oncol 10:992-1000, 2009

9. Eisenhauer EA, Therasse P, Bogaerts J, et al: New response evaluation
criteria in solid tumours: Revised RECIST guideline (version 1.1). Eur J Cancer
45:228-247, 2009

10. Fidler 1J: Tumor heterogeneity and the biology of cancer invasion and
metastasis. Cancer Res 38:2651-2660, 1978

11. Loeb LA: Human cancers express mutator phenotypes: Origin, conse-
quences and targeting. Nat Rev Cancer 11:450-457, 2011

12. Turner NC, Reis-Filho JS: Genetic heterogeneity and cancer drug resis-
tance. Lancet Oncol 13:e178-e185, 2012

13. Gerlinger M, Rowan AJ, Horswell S, et al: Intratumor heterogeneity and
branched evolution revealed by multiregion sequencing. N Engl J Med 366:883-
892, 2012

14. Alt AL, Boorjian SA, Lohse CM, et al: Survival after complete surgical
resection of multiple metastases from renal cell carcinoma. Cancer 117:2873-
2882, 2011

15. Blanco Al, Teh BS, Amato RJ: Role of radiation therapy in the management
of renal cell cancer. Cancers 3:4010-4023, 2011

16. Sinisa Stanic WGR, Boike TP, Timmerman RD: Is renal cell carcinoma really
radioresistant? Experience with stereotactic body radiotherapy in patients for
primary and metastatic renal cell carcinoma. Kidney Cancer J 9:35-40, 2011

17. Ranck MC, Golden DW, Corbin KS, et al: Stereotactic body radiotherapy for
the treatment of oligometastatic renal cell carcinoma. Am J Clin Oncol
doi:10.1097/COC.0b013e31825d52b2

18. Svedman C, Sandstrom P, Pisa P, et al: A prospective phase |l trial of using
extracranial stereotactic radiotherapy in primary and metastatic renal cell carci-
noma. Acta Oncol 45:870-875, 2006

19. Svedman C, Karlsson K, Rutkowska E, et al: Stereotactic body radiotherapy
of primary and metastatic renal lesions for patients with only one functioning
kidney. Acta Oncol 47:1578-1583, 2008

20. Salama JK, Hasselle MD, Chmura SJ, et al: Stereotactic body radiotherapy
for multisite extracranial oligometastases. Cancer 118:2962-2970, 2012

21. Mazeron R, Anderson B, Supiot S, et al: Current state of knowledge
regarding the use of antiangiogenic agents with radiation therapy. Cancer Treat
Rev 37:476-486, 2011

22. Staehler M, Haseke N, Stadler T, et al: Feasibility and effects of
high-dose hypofractionated radiation therapy and simultaneous multi-kinase
inhibition with sunitinib in progressive metastatic renal cell cancer. Urol Oncol
30:290-293, 2012

23. Kao J, Packer S, Vu HL, et al: Phase 1 study of concurrent sunitinib and
image-guided radiotherapy followed by maintenance sunitinib for patients with
oligometastases. Cancer 115:3571-3580, 2009

24. Tong CCL, Ko EC, Sung MW, et al: Phase Il trial of concurrent sunitinib and
image-guided radiotherapy for oligometastases. PLoS ONE 7:€36979, 2012

25. Inoue T, Kinoshita H, Komai Y, et al: Two cases of gastrointestinal
perforation after radiotherapy in patients receiving tyrosine kinase inhibitor for
advanced renal cell carcinoma. World J Surg Oncol 10:167, 2012

26. Peters NA, Richel DJ, Verhoeff JJ, et al: Bowel perforation after radiother-
apy in a patient receiving sorafenib. J Clin Oncol 26:2405-2406, 2008

27. Ott PA, Hamilton A, Min C, et al: A phase Il trial of sorafenib in metastatic
melanoma with tissue correlates. PLoS ONE 5:e15588, 2010

28. Kennedy GD, Heise CP: Radiation colitis and proctitis. Clin Colon Rectal
Surg 20:64-72, 2007

DOI: 10.1200/JC0.2012.47.7455; published online ahead of print at
www.jco.org on June 24, 2013

WWW.jco.org

© 2013 by American Society of Clinical Oncology 3

Information downloaded from jco.ascopubs.org and provided by at U T SOUTHWESTERN MED CTR on July 25, 2013 from
Copyright © 2013 American Saeiety1. Odiaidal Oncology. All rights reserved.



