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Abstract

Simultaneous prescription of systemic targeted therapy and Ste-
reotactic Ablative Radiotherapy (SABR) is being used increasingly in
various histological types of oligometastatic/oligoprogressive tumors.
The underlying mechanisms of the synergistic effect are not yet well
known. This case report concerns the interaction between a tyrosine

kinase inhibitor and SABR in a patient affected by oligoprogressive
metastatic renal cell carcinoma.
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Introduction

The interaction of systemic targeted therapy and Radiation
Therapy (RT) is currently the subject of great interest, due to the
fact that their combination may lead to a significant immune-
stimulatory effect, boosting the natural anti-tumor immune re-
sponse. A possible consequence is the Abscopal Effect (AE), a
rare phenomenon but with high therapeutic potential for tumor
regression in synchronous metastases not treated with RT.

The biological mechanisms underlying this effect are still
unclear. The most accredited hypothesis is that RT determines
immunogenic cell death, causing cryptic exposure of tumor an-
tigens, tumor-antigen presentation and tumor microenviron-
ment alteration. All these effects promote a new awakening of
immune surveillance.
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Unlike conventional fractionated radiotherapy, SABR induces
direct tumor vascular-endothelial damage that may synergize
with tumor targeted therapy [1,2]. The rationale in combining
SABR with targeted agents could be to improve the therapeutic
ratio, increasing tumor cell killing with a stable or minimal in-
crease in toxicity.

Concerning the afore mentioned association, a field of inter-
est is represented by the oligoprogressive disease during tar-
geted therapy. In fact it is common to observe isolated disease
progression in a few sites, in a scenario of stable disease, be-
cause of inter- and intra-tumoral mutational heterogeneity. In
this setting, the main aim of SABR is to prolong the efficacy of
the current target therapy, to delay the switch to other systemic
therapies and to improve patient outcome, modifying the natu-
ral history of the disease.
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Renal Cell Carcinoma (RCC) is a rapidly progressive tumor,
not infrequently metastatic at diagnosis. Metastatic RCC is no-
toriously resistant to conventional RT and chemotherapy. How-
ever, considering its immunogenicity, promising results were
obtained using targeted therapy and immunotherapy, which
are nowadays the standard treatments in this setting [3]. Pa-
tients with metastatic RCC, in any case, continue to represent a
therapeutic challenge.

Case report

In March 2017, a 56-year old (male) patient, during right
lower limb paresthesia assessment, was diagnosed with a right
kidney cancer, with bilateral multiple lung metastases measur-
ing up to 1 cm in diameter.

In April 26th he underwent radical right nephrectomy
with cavotomy and thrombectomy. Pathological examination
showed a clear cell carcinoma, 7 cm of diameter, Fuhrman 3 of
4. The pathological TNM stage was pT3b pNO M1 with angioin-
vasion, necrosis and invasion of kidney vein (thrombus).

In June 2017, after a CT scan showing a lung metastasis pro-
gression, the patient started targeted therapy with Sunitinib.
The patient presented a long period of lung disease stability,
until January 2020, when, according to RECIST criteria, he expe-
rienced a dimensional progression of two metastases located in
the left medium and lower lobe.

Due to oligoprogressive pattern, the case was discussed in a
multidisciplinary context and a salvage radiotherapy approach
was considered appropriate.

The Radiation Oncologist decided to refer the patient to a
SABR, with M6 Cyberknife® (CK) system [Accuray, Inc, Sunny-
vale, California], directed to the only two progressive lesions.
The treatment was performed with Xsight Spine tracking, a stat-
ic tracking method using the alignment of the spinal skeleton
structure and relying entirely on an Internal Gross Target Vol-
ume (IGTV) based approach. Full-inhale and full-exhale phase
Computed Tomography (CT) data with a 1,25 mm thickness
were acquired and an “inhale GTV “ and “exhale GTV” were de-
lineated. The IGTV encompassed the whole respiratory tumor
motion area, using the two GTVs, and an isotropic margin of 5
mm was added to create the PTV.

The dose prescription for both lesions was 50 Gy in 5 frac-
tions to the 77% isodose.

The treatment was performed from February 24th to Febru-
ary 28th 2020. Concomitant Sunitinib (50 mg/day, 4 weeks on
and 2 weeks off) was maintained. SABR was well tolerated and
no toxicity or change inquality of life has been reported.

At first follow-up evaluation, three months later, the CT scan
demonstrated stable disease with millimetric progression of all
lung lesions.

Surprisingly, at the six-month CT scan there was evidence of
dimensional reduction of all lung metastases (treated and not
treated). The response was confirmed with evidence of further
dimensional reduction at the nine-month and twelve-month CT
scans.

Due to this unexpected result, the treatment plan was re-

viewed to verify that none of the untreated lesions was close to
the two treated metastases and had received an indirect dose
of radiation. A direct effect of radiation therapy in inducing the
response of untreated lesions was excluded.

At the last follow up, 12 months after the SABR, the patient
was in excellent general condition, and the Medical Oncologist
maintained the Sunitinib prescription (37.5 mg/day, 4 weeks on
and 2 weeks off).

Discussion

Sunitinib, a multitarget tyrosine kinase inhibitor of VEGFR1,
VEGFR2, VEGFR3, PDGFR, c-kit, FLT3 and ret, is a well-studied
angiogenesis inhibitor with an acceptable single agent toxicity
profile. Preclinical data suggest that Sunitinib and other an-
giogenesis inhibitors enhance response to radiotherapy [4]. In
addition to its effects on angiogenesis, several research groups
have demonstrated robust effects of Sunitinib on inhibition of
immune-suppressive myeloid-derived suppressor cells [5]. Act-
ing on multiple targets, Sunitinib could enhance apoptosis and
reduce clonogenic survival when given together with RT.

In metastatic RCC, concurrent Sunitinib and SABR is an ac-
tive, frequently used regimen.

We are aware of the possibility that in our patient the radia-
tion treatment stopped the increasing of the two lesions, which
were outside the control of Sunitinib, while Sunitinib continued
to control the other lesions, all leading to the excellent overall
response. However, taking into account the evolution of the re-
sponse, the possibility of an Abscopal Effect (AE) is an unavoid-
able hypothesis.

Few cases report AE in metastatic RCC after local radio-
therapy [6,7]. In a small case series of 4 patients, published
by Wersall and coworkers [6], all patients who exhibited an AE
lived more than 5 years, demonstrating the long-lasting anti-tu-
mor effect in these cases. Interestingly, our case highlights the
potential synergy between SABR and antiangiogenic therapies.
The patient was treated with ablative radiotherapy instead of
lower doses in order to maximize local control, not considering,
at least in the first instance, the possibility of an AE. Perhaps the
irradiation of two targets, and not just one, contributed to the
good result [8].

The AE is extremely rare. Only 46 cases were reported from
1969 to 2014 (45 years!), more precisely only 7 cases of AE in
RCC were reported in this long period of time [9]. Very few au-
thors have described AE and among these, Wersall described
as many as four cases. Our hypothesis is that this phenomenon
was not systematically sought and may therefore be more fre-
quent than we are apt to think. Hence our idea to bring this
case to the attention of other clinicians, in order to increase the
cases described. We are also aware that recent randomized tri-
als failed to observe an AE [10].

Pseudo progression, defined as an initial increase in tumor
burden followed by a response to therapy, has been observed in
7% to 8% of RCC patients, especially those treated with immu-
no-checkpoint inhibitors. The root cause of pseudo progression
is unclear, and may reflect various factors such as a brisk inflam-
matory response as well as with drawal from the effects of prior
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therapy, which despite overall tumor progression may still have
inhibited tumor growth to some extent.

Differentiating between pseudo progression and true pro-
gression is important. Maintaining the same systemic therapy
in the setting of true progression exposes patients to adverse
side effects and delays potentially effective treatments. Prema-
turely terminating an effective therapy may reduce its benefit.
Our case report demonstrates that long-term benefit can be
obtained, despite an apparent initial radiological progression,
highlighting the need for biomarkers and imaging techniques
that can help differentiate between pseudo progression and
true progression in a clinically significant time frame.

Strategies that aim to maintain a systemic treatment in pa-
tients with oligoprogressive disease, adding a local treatment
only to the site of progression so as not to use all the systemic
therapies available in a short period, leaving the patient with-
out alternatives, are being increasingly adopted. Results be-
yond expectations, like this one, may be a sign that this strategy
deserves more in-depth systematic research.
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Figure 1: Tumor evolution after the combined treatment with SABR

and Sunitinib (pre- SBRT, 3 months-, 6 months-, and 12 months af-

ter the completion of SABR). Treated lesions are marked with red
\\arrows and untreated lesions with blue. /
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