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Palliative Hypofractionated Radiotherapy For Non-Small Cell Lung Cancer
(NSCLC) Patients Previously Treated By Induction Chemotherapy: Is It For
Many, Some, All, Or None?

Timothy D. Wagner, MD, MBA

pproximately 30% of patients with non-small cell lung cancer present with locally advanced

disease that is surgically unresectable (1). In patients with adequate performance status, many
current practice guidelines recommend that these patients be treated with a combination of
chemotherapy and external beam irradiation (2). Over the last several years, the use of chemothera-
py with radiation has been supported by several phase 111 multi-institutional randomized studies, with
patients diagnosed with locally advanced NSCLC, having a better progression-free (PFS) and overall
survival (OS) when treated with combination therapy than with radiation alone (3, 4). Despite im-
provements in outcome, results remain modest with aggressive combined modality therapy, with 2
and 5 year survivals in the range of 30% and 20%, respectively (4, 5). In addition, these combined
modality approaches are associated with significant toxicity in a patient population that in many cas-
es is already limited in terms of functional reserve before they even initiate definitive therapy. De-
spite curative efforts, many patients have disease progression or are overly symptomatic either from
treatment or from their disease. It could be argued that for certain locally advanced patients, aggres-
sive systemic and local treatment causes more harm than good.

In this issue of the Journal of Thoracic Disease, Plataniotis et al. report their results utilizing pal-
liative hypofractionated radiotherapy in a certain subgroup of patients with locally advanced NSCLC
who had been treated with induction systemic chemotherapy (6). The radiation treatment regimen
delivers 17 Gray (Gy) in 2 fractions of 8.5 Gy per fraction. If one assumes an a /B of 2 for late re-
sponding tissues, 17 Gy in 2 fractions is the radiobiologic equivalent of 45 Gy in 25 fractions or 36
Gy in 12 fractions by the linear-quadratic formula (7). It use in the palliative setting for patients with
advanced NSCLC is well-described by the current authors and others internationally, where it has
compared favorably with other regimens in terms of palliation (8-10). To date, the majority of the
published experience with this dosing regimen has been in the advanced, and often metastatic, set-
ting, where it was delivered as monotherapy in previously untreated patients for symptom palliation.
It has proved to be an effective regimen for palliation of many symptoms associated with advanced
lung cancer such as cough, pain, hemoptysis, and dyspnea.

In their current study, Plataniotis et al., present retrospective results of 28 patients with either
stage I11A or [11B NSCLC who were treated with a combination of induction chemotherapy followed
by hypofractionated radiation therapy (17 Gy in 2 fractions). This hypofractionated regimen was re-
served for patients who had locally progressive or non-responding disease, progressive symptoms
(pain, dyspnea, cough, hemoptysis), worsening performance status, weight loss of >10% in the past 3
months, or the presence of a symptomatic pleural effusion (7). Among those treated with radiation
therapy, the median Karnofsky Performance Status (KPS) was 80, with a median age of 70 years,
and 50% (14/28) of patients having stage IIIA or lower disease. There was a reduction in Total
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Symptom Score (TSS) in 68% (19/28) of patients following radia-
tion. Overall survival for the entire cohort was found to be 9
months, with a 1-year survival of 29.8%. No cases of grade 3 or
higher esophagitis were reported, with pneumonitis documented in
7% (2/28).

Overall, this treatment strategy appears well tolerated and offers
substantial palliation in the majority of patients treated. The ques-
tion becomes for which patients should such a strategy be consid-
ered, and for which patients would a more aggressive treatment ap-
proach be warranted. While outcomes in locally advanced NSCLC
are relatively poor, studies have shown there are long-term sur-
vivors with aggressive combined modality (3, 4). In evaluating the
current study, univariate analysis revealed that smaller tumor vol-
ume (< 120 cm?), response to induction chemotherapy (minimal re-
sponse vs. all others), and KPS (>70) were all significant parame-
ters for survival. A previous comparison of this hypofractionated
approach vs. a more protrated regimen (39 Gy in 13 fractions) in
patients with advanced NSCLC demonstrated that a more protract-
ed regimen improved OS and freedom from metastatic disease at a
cost of increased acute toxicity and slower palliation (10). And
while acute toxicity was increased psychological stress among
those receiving 39 Gy in 13 fractions was found to be lower. It is
quite possible that these patients with smaller tumor volumes and
better performance status could have tolerated a more prolonged
radiation course, and the evidence suggests that this strategy may
increase their chances for long-term survival and reduce stress al-
beit with the risk of increased acute toxicity.

In the current analysis, all patients received induction
chemotherapy with the intent to treat with concurrent chemothera-
py and radiation or radical radiation alone thereafter should they
have had a response to therapy and not developed any worsening
symptoms. Vokes et al. recently published their results of a phase
Il study evaluating induction chemotherapy followed by concur-
rent chemoradiation vs. concurrent chemoradiation in patients with
locally advanced NSCLC. Investigators found that the addition of
induction chemotherapy added toxicity but no survival benefit over
concurrent chemoradiation alone (11). Therefore, perhaps those
patients with locally advanced NSCLC with adequate performance
(KPS >70) and tumor volumes that can be adequately dosed with
radiation with acceptable doses to adjacent normal tissue should be
strongly considered for definitive concurrent chemoradiation im-
mediately upon completion of staging. With emerging radiation
technologies such as respiratory gating, 4-dimensional planning,
and daily image-guidance, the therapeutic ratio of protracted cours-
es of thoracic radiation and chemotherapy should theoretically im-
prove (12). In addition, with the advent of functional imaging
such as positron emission tomography (PET) and more advanced
magnetic resonance imaging (MRI) techniques, pre-treatment eval-
uation continues to improve in terms of detecting occult disease al-
lowing for more accurate staging and appropriate treatment. This
strategy would serve to remove the concern for disease progression
or symptom development during the time of induction chemothera-

py when there is no local therapy.

For those patients thought to be at high-risk for morbidity from
concurrent chemoradiation either because of performance status,
disease burden, or symptoms, a sequential approach is a reasonable
alternative. And in those patients then progressing on induction
chemotherapy, developing worsening symptoms, or experiencing
declining performance status, plans for protracted radiation therapy
should be reconsidered and this hypofractionated regimen should
be entertained. It has been proven to be effective for palliation and
convenient for patients with advanced disease, and in the current
study has been shown to be safe following systemic therapy.
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