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Summary

We report a case of metastatic melanoma treated with palliative radiotherapy to the primary tumor.
The patient also experienced regression of non-irradiated lesions, demonstrating the abscopal
effect. Importantly, serology showed anti-MAGEA3 antibodies, documenting an association
between the abscopal effect and a systemic anti-tumor immune response. Whereas the literature
suggests immune activation after tumor irradiation, this case documents an anti-tumor response
seen in direct association with abscopal clearance. Implications for radiation in melanoma
immunotherapy are discussed.

Keywords
abscopal effect; melanoma; immunotherapy; cancer-testis antigen

A 67-year-old man presented with pigmented |lesions on the head and neck (Fig 1A).

Biopsies revealed a 2.2 mm thick stage 111C malignant melanoma, with multiple satellite
metastases. PET scan showed no additional metastatic disease. Despite chemotherapy the
primary lesion progressed (Fig 1B). The patient then underwent localized radiation to the
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primary tumor with a 2 centimeter margin (dashed line, Fig 1C) using 6 MeV electrons at
2,400 cGy delivered in 3 fractions. Six weeks after radiation there was flattening of the
primary tumor but no change in the untreated metastases on the forehead, scalp, or neck (Fig
1C). However, 8 months after radiotherapy, al in-transit metastases had resolved (Fig 1D).
Dermal pigmentation remained at the site of prior tumors, but no clinical evidence of
residual tumor mass. The patient remained free of recurrent skin disease, however after 36
months he devel oped nodal and brain metastases. He was treated with intracranial
stereotactic radiosurgery (SRS) and immunotherapy with ipilimumab. Pre-ipilimumab
serology detected autoantibodies against melanoma antigen A3 (MAGEA3) at 1:300 by
ELISA (Fig 1E), demonstrating an existing systemic anti-tumor immune response. After
SRS and ipilimumab, the patient’s MAGEA3 titer rose to 1:700 and he mounted a new
response to the cancer antigen PAS domain containing 1 (PASD1) while achieving a
complete remission. Aside from arecurrence in a cervical lymph node that was surgically
removed, the patient has remained disease-free and is alive 7 years after cutaneous radiation

(Fig 1F).

This patient received palliative radiation to his primary melanoma, yet there was a delayed
but robust response in all untreated cutaneous metastases. This type of response in distant
tumors after local radiotherapy is known as the abscopal effect.! The abscopal effect has
been reported in several malignancies, including one prior case of malignant melanoma.? It
is hypothesized that irradiating the tumor induces antigen release and cytokine production,
which mediate a systemic antitumor immune response. However, little evidence has been
reported demonstrating immune activation in association with the phenomenon. One
hepatocellular carcinoma patient experienced increased serum TNFa following radiotherapy
of bone metastasis along with regression of non-irradiated tumor.3 Although this signifies
immune activation after irradiation, it falls short of demonstrating a tumor-specific immune
response.

In the present case, the abscopal effect was associated with post-radiation anti-melanoma
antibodies, suggesting that irradiation induced or potentiated a systemic antitumor immune
response. This finding is consistent with mouse melanoma studies where localized radiation
augmented antitumor immune effector cells.# In other mouse studies, CD8+ T cells were
required for reduction of melanoma burden following radiotherapy, and immunotherapy
enhanced the response.® Moreover, adding Flt3-ligand immunotherapy to radiation induced
the abscopal effect in non-irradiated mouse mammary tumors.® Together these observations
support the immune hypothesis for the abscopal effect.

Further evidence that radiation can induce a systemic anti-melanocyte immune response is
that vitiligo can arise in non-irradiated skin after treating melanomawith radiation.” Like the
abscopal effect, radiation likely induces an immune response to tumor melanocytes leading
to loss of normal melanocytes at distant sites.”- 8

Immunotherapy is a mainstay in treating melanoma. Three FDA-approved therapies for
melanomatarget the immune system — interferon-al pha-2b, interleukin-2, and ipilimumab.
In addition, vaccines® and imiquimod? are used for melanomaimmunotherapy. Synergy
between radiation and the immune system is seen in mouse models,*-8 and now in a patient
with melanoma. If radiation effectively primes immune responses, then combining
radiotherapy with immunotherapy should be beneficial by inducing an abscopal-like anti-
melanoma response. The long-term remission achieved with SRS plus ipilimumab for
melanoma recurrence in the above patient further supports this concept. Ongoing trials
combining radiotherapy with immunotherapy should advance our understanding of this
promising treatment approach.
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Seroreactivity To Cancer-Testis Antigens

 pre-ipilimumab  ® week 7 of ipilimumab - week 12 of ipilimumab

ELISA reciprocal titer

MAGEA1 MAGEA3 MAGEA4 MAGEA10 PASD1
MAGE=melanoma-associated antigen; PASD=PAS domain containing

Figure 1.

Time

A5 T

Diagnosis (panel A)

Progression on AAG (panel B)
Post-radiotherapy (panel C)

Resolution of skin metastases (panel D)

MAGEAS3 seropositivity detected

+ i y for brain

MAGEA3 + PASD1 seropositivity detected — complete response

Recurrence - single cervical lymph node excised

No evidence of disease

Int J Radiat Oncol Biol Phys Author manuscript; available in PMC 2014 February 01.



