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We present a case of a patient with metastatic renal cell
cancer (RCC) treated with hypofractionated radiotherapy
while being treated with sunitinib. He received a single
dose of 8 Gy of external beam radiation to a metastatic

mass of several centimeters diameter in the right lateral
ribs, followed by a second identical dose. Clinically, the
patient achieved a nearly complete disappearance of the
mass. We discuss the possible synergy between tyrosine
kinase receptor inhibitors (TKRIs) and radiotherapy and
the importance of dose fractionation.
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Clinical synopsis

A previously healthy 55-year-old patient underwent
a right nephrectomy for a mass of the upper pole
measuring 10 cm x 7.5 cm x 6.0 cm. A grade I clear
cell carcinoma with focal necrosis was shown on
pathological analysis. There was an extension to the
capsule without penetration into the pericapsular
fat, as well as an extension into the hilum without
invasion of the renal vein (T2 Nx). Resection margins
and metastatic workup were negative. He underwent
a routine surveillance program. Ten months after the
operation, a right pleural metastasis was confirmed by
needle aspiration. He received an intermediate dose
of IL-2 that was not well tolerated and subsequently
discontinued. He was then treated with sorafenib, but
subsequently developed pulmonary progression and
appearance of bone lesions. Treatment with sunitinib
was initiated at a dose of 50 mg daily 4 out of every
6 weeks. Initial regression was documented in the
lung and bone disease remained stable radiologically.
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Hypothyroidism occurred rapidly after initiation of
therapy and was treated with replacement hormones.
The dose was reduced to 37.5 mg due to palmoplantar
toxicity 4 months after starting therapy, followed by a
second dose reduction to 25 mg. Stable disease in the
bone and lungs was documented radiologically at 37.5
mg and 25 mg doses.

Later, with sunitinib 25 mg, a palpable and painful
mass in the right flank developed.

Computed tomography (CT) with intravenous
contrast showed a lytic mass in the chest wall, next
to the liver, destroying several ribs. This mass had a
thickness of 6 cm and a bi-dimensional diameter of
10 cm x 7.5 cm.

CT-planned radiotherapy was administered to
this mass via two tangential fields, similar to chest
wall irradiation after mastectomy. A single dose of 8
Gy was given and repeated 8 weeks after the initial
treatment. The mass disappeared clinically nearly
completely and was asymptomatic already before the
second treatment.

Sunitinib was later discontinued due to a hemorrhagic
event following the introduction of low molecular
weight heparin (LMWH) for deep vein thrombosis.
Upon cessation, disease flared up in the lung and the
reintroduction of sunitinib at 25 mg resulted in tumor
regression. The bone disease was stable at other sites
and did not increase following sunitinib cessation.
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Discussion

Sunitinib is a multi target angiogenesis inhibitor. It is
an inhibitor of tyrosine kinase and of several vascular
endothelial- and platelet-derived growth factor receptors.
It is approved for the treatment of metastatic renal cell
carcinoma and imitinib-resistant gastrointestinal stromal
tumors. Inarandomized trial of patients with metastatic
renal cell cancer, it showed superior progression free
survival rates compared to interferon-o..!

The patient’s disease responded well to sunitinib
therapy, except for one bone lesion which continued to
progress. Radiation therapy was therefore initiated to
address disease progression under sunitinib therapy.

Traditionally, the predominant opinion of the
radiation oncology community is that renal cell
carcinoma is relatively radio resistant although
clinically, there are significant subjective and objective
response rates with the use of palliative radiotherapy:
This notion of radio resistance stems mainly from the
limited response of brain metastases from RCC to RT.>*
More recent publications show a better response with
radiosurgery>*highlighting the importance of increasing
the biologically effective dose (BED). The principle of
BED is used to compare different radiation treatments
and their impact on both tumors and normal tissues.

In their retrospective analysis, DiBiase et al” reported
the influence of BED on partial or complete response
in respect to symptom palliation in 107 patients with
RCC. The median biologically effective dose was 50.5
Gy (range 14.4 to 74.8), using an ./ of 10. The patient
in this report was treated with two doses of 8 Gy each.
With the BED formula from DiBiase et al, the BED would
only be 16 Gy, which is very low. A possible explanation
for the surprisingly good response of our patients to
radiotherapy is that sunitinib has a radio sensitization
effect. Experiments in mice with sunitinib have shown
a synergistic enhancement of the effect of radiation on
tumor vascularization.® One could hypothesize that the
sunitinib concentration at that site was too low to have
a direct effect on the metastasis, but was sufficient to
result in a radio sensitizing effect.

The hypothesis of a radio sensitization effect is
supported by a report by Gay et al® They described
a case of complete response to hypofractionated
radiotherapy (13 x 3.75 Gy = 48.75 Gy) with electrons for
cutaneous metastasis. Sorafenib, a new multitargeted
kinase inhibitor (Nexavar) was started 1 week
after radiotherapy. A possible synergistic or radio
sensitization effect and the safety of a combination of
radiotherapy and a TKRI is also studied in currently
opened trials. The National Cancer Institute clinical
trial database (www.cancer.gov/ clinicaltrials/search),
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currently lists two trials investigating the combination
of a TKRI (sorafenib) and radiotherapy on metastatic
renal cell carcinoma.

There are different rationales for combining
antiangionetic agents such as sunitinib with radiotherapy:.
However if indeed there is a synergistic effect between
radiotherapy and the kinase inhibitors, then one
must be concerned with increased radiation induced
toxicity, as experience has shown with thalidomide, an
antiangiogenic, immunomodulatory, antiproliferative,
and proapoptotic agent."

In conclusion, there is preclinical and clinical
evidence of a synergistic effect when sunitinib is
administered together with radiotherapy. For better
symptom palliation, further research needs to be
done to find the ideal sunitinib and radiation dose for
concomitant treatment. Il

References

1. Motzer RJ, Hutson TE, Tomczak P et al. Sunitinib versus
interferon alfa in metastatic renal cell carcinoma. N Engl | Med
2007;356(2):115-124.

2. Wilson D, Hiller L, Gray L, Grainger M, Stirling A, James N.
The effect of biological effective dose on time to symptom
progression in metastatic renal cell carcinoma. Clin Oncol (R
Coll Radiol) 2003;15(7):400-407.

3. Wrénski M, Maor MH, Davis BJ, Sawaya R, Levin VA.
External radiation of brain metastases from renal carcinoma:
a retrospective study of 119 patients from the M. D. Anderson
Cancer Center. Int ] Radiat Oncol Biol Phys 1997;37(4):753-759.

4. Maor MH, Frias AE, Oswald M]. Palliative radiotherapy for brain
metastases in renal carcinoma. Cancer 1988;62(9):1912-1917.

5. Sheehan JP, Sun MH, Kondziolka D, Flickinger J, Lunsford LD.
Radiosurgery in patients with renal cell carcinoma metastasis
to the brain: long-term outcomes and prognostic factors
influencing survival and local tumor control. | Neurosurg
2003;98(2):342-349.

6. Goyal LK, Suh JH, Reddy CA, Barnett GH. The role of whole
brain radiotherapy and stereotactic radiosurgery on brain
metastases from renal cell carcinoma. Int | Radiat Oncol Biol
Phys 2000;47(4):1007-1012.

7. DiBiase SJ, Valicenti RK, Schultz D, Xie Y, Gomella LG, Corn
BW. Palliative irradiation for focally symptomatic metastatic
renal cell carcinoma: support for dose escalation based on a
biological model. ] Urol 1997;158:746-749.

8. Schueneman AJ, Himmelfarb E, Geng L, Tan J, Donnelly E,
Mendel D, McMahon G, Hallahan DE. SU11248 maintenance
therapy prevents tumor regrowth after fractionated irradiation
of murine tumor models. Cancer Res 2003;63(14):4009-4016

9. Gay HA, Cavalieri R, Allison RR, Finley J, Quan WD ]Jr.
Complete response in a cutaneous facial metastatic nodule
from renal cell carcinoma after hypofractionated radiotherapy.
Dermatol Online ] 2007;13(4):6.

10.Kerst JM, Bex A, Mallo H et al. Prolonged low dose IL-2 and
thalidomide in progressive metastatic renal cell carcinoma with
concurrent radiotherapy to bone and/or soft tissue metastasis:
A phase II study. Cancer Immunol Immunother 2005,54:926-931.

4600




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


