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Purpose: Cancer and Leukemia Group B (CALGB) 30105 tested two different concurrent chemoradiotherapy
platforms with high-dose (74 Gy) three-dimensional conformal radiotherapy (3D-CRT) after two cycles of induc-
tion chemotherapy for Stage IIIA/IIIB non–small cell lung cancer (NSCLC) patients to determine if either could
achieve a primary endpoint of >18-monthmedian survival. Final results of 30105 demonstrated that induction car-
boplatin and gemcitabine and concurrent gemcitabine 3D-CRTwas not feasible because of treatment-related tox-
icity. However, induction and concurrent carboplatin/paclitaxel with 74 Gy 3D-CRT had a median survival of 24
months, and is the basis for the experimental arm in CALGB 30610/RTOG 0617/N0628.We conducted a secondary
analysis of all patients to determine predictors of treatment-related pulmonary toxicity.
Methods andMaterials: Patient, tumor, and treatment-related variables were analyzed to determine their relation
with treatment-related pulmonary toxicity.
Results: Older age, higher N stage, larger planning target volume (PTV)1, smaller total lung volume/PTV1 ratio,
larger V20, and larger mean lung dose were associated with increasing pulmonary toxicity on univariate analysis.
Multivariate analysis confirmed that V20 and nodal stage as well as treatment with concurrent gemcitabine were
associated with treatment-related toxicity. A high-risk group comprising patients with N3 disease and V20 >38%
was associated with 80% of Grades 3-5 pulmonary toxicity cases.
Conclusions: Elevated V20 and N3 disease status are important predictors of treatment related pulmonary toxicity
in patients treated with high-dose 3D-CRTand concurrent chemotherapy. Further studies may use these metrics in
considering patients for these treatments. � 2011 Elsevier Inc.
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INTRODUCTION

Lung cancer remains the leading cause of cancer mortality.
Approximately 85% of lung cancer patients have non–small
cell lung cancer (NSCLC) histology, and one-third of
NSCLC patients present with Stage IIIA or IIIB disease.
For patients with preserved performance status and adequate
organ function, the combination of chemotherapy and radi-
ation therapy is the standard of care (1, 2). Concurrent
chemoradiotherapy results in improved survival compared
with sequential chemotherapy and radiation (3).

The development of three-dimensional conformal radio-
therapy (3D-CRT) planning techniques has led to improved
radiation delivery facilitating better tumor coverage,
compared with conventional techniques, while minimizing
exposure of surrounding normal tissues (4–7). The ability
for 3D-CRT to decrease normal organ radiation exposure
led several investigators to perform Phase I and II trials of
escalated dose 3D-CRT either alone or in combination
with chemotherapy in NSCLC (8–15).

Cancer and Leukemia Group B (CALGB) 30105 was
a two-arm randomized Phase II trial investigating induction
and concurrent chemotherapy with 3D-CRT to 74 Gy. Arm
A investigated induction and concurrent chemotherapy
with carboplatin and paclitaxel, and arm B investigated in-
duction chemotherapy with carboplatin and gemcitabine fol-
lowed by single-agent concurrent gemcitabine and 3D-CRT
(16). Arm B was closed prematurely due to a high rate of
Grade 4–5 pulmonary toxicity. We performed this secondary
analysis to investigate the correlation between baseline pul-
monary function and radiation treatment planning parame-
ters as risk factors for pulmonary toxicity in patients
treated with concurrent chemotherapy and 74 Gy 3D-CRT.

METHODS AND MATERIALS

Eligibility
CALGB 30105 eligibility criteria have been published previ-

ously (16). Briefly, patients with histologically or cytologically
confirmed Stage IIIA-IIIB (American Joint Committee on Cancer
2000) unresectable NSCLC, Eastern Cooperative Oncology Group
performance status (PS) of 0-1, and normal organ and marrow func-
tion were eligible. Patients with direct invasion of the vertebral bod-
ies or scalene, supracalvicular, or contralateral hilar adenopathy
were ineligible. All patients were required to have a forced expira-
tory volume in 1 second (FEV1) of >1.2 L. After giving informed
consent, patients were randomized to treatment arm A or B
(Fig. 1). The trial was approved by the institutional review boards
of the participating institutions.

Chemotherapy treatment plan
Patients in arm A received induction chemotherapy with carbo-

platin area under the curve (AUC) of 6 using the Calvert equation
(17) and paclitaxel 225mg/m2 on days 1 and 22. On day 43, patients
receivedweekly carboplatin AUC = 2 and paclitaxel 45 mg/m2 for 7
weeks concurrent with 3D-CRT. Patients in arm B received induc-
tion chemotherapy carboplatin AUC = 5 using the Calvert equation
on days 1 and 22, and gemcitabine 1,000 mg/m2 on days 1, 8, 22,
and 29. On day 43, patients received twice weekly gemcitabine

35 mg/m2 for 7 weeks concurrently with 3D-CRT. Details of pre-
medication, dose modifications, and chemotherapy treatment de-
lays have been published previously (16).

Radiation treatment plan
Before induction chemotherapy, all patients underwent contrast-

enhanced computed tomography (CT) based radiation treatment
planning in customized immobilization devices. For the first phase
of treatment, the primary tumor and pathologically involved aden-
opathy (those with a necrotic center, biopsy proven, FDG-positron
emission tomography avid, or measuring >1 cm in short-axis diam-
eter) were contoured on each slice of the planning CT as gross
tumor volume (GTV1). Clinical target volume 1 (CTV1) was cre-
ated by expanding GTV1 by 2 cm in all directions except for the
interface of the primary tumor and normal lung parenchyma where
it was expanded 0.5 cm or more at the discretion of the treating ra-
diation oncologist. Additionally, elective treatment of ipsilateral
upper paratracheal and contralateral lower paratracheal nodal sta-
tions for T2N2 patients or lower paratracheal and subcarinal re-
gions for T3N1 patients could be included in CTV1. Planning
target volume (PTV1) was created by expanding CTV1 by 1 cm
in all directions. For the second phase of treatment, at the discretion
of the treating radiation oncologist, GTV2 could be redefined as the
reduced GTV volume following induction chemotherapy. For
patients not responding to induction chemotherapy GTV2 was
identical to GTV1. CTV2 and PTV2 were created by sequential ex-
pansions similar to the first course. For both courses, the lungs,
heart, and spinal cord were contoured on each planning CT slice.
3D-CRT was required for this study. Beam arrangements and

treatment portals were chosen to maximize tumor coverage and
minimize normal tissue exposure. Photon beam energies of 4 MV
or higher were required. The prescription radiation dose for the first
course was 40 Gy in 2 Gy daily fractions to PTV1, followed by 34
Gy in 2 Gy daily fractions to PTV2. Radiation dose was prescribed
to isocenter and accounted for tissue heterogeneity. Radiation plan-
ning required that 100% of the PTV be encompassed by the 95%
isodose surface and no more than 10% of the volume received
more than 110% of the prescription dose. The protocol mandated
that the maximum dose to the spinal cord be 49 Gy, and, wherever
possible, without shielding gross tumor, the dose to the lung paren-
chyma, esophagus, and heart should be minimized. No specific
dose–volume constraints were placed on the lung, heart, and

Fig. Consort diagram.
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