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Abstract
Purpose—The primary aim of this study was to quantitatively assess pulmonary radiation
toxicity in patients who received thoracic radiotherapy combined with induction and/or concurrent
chemotherapy with or without taxanes for esophageal cancer.

Materials/Methods—Subjects were 139 patients treated at The University of Texas M. D.
Anderson Cancer Center for esophageal cancer and who had [18F]-fluorodeoxyglucose positron
emission tomography/computed tomography imaging from November 1, 2003 to December 15,
2007, for disease restaging after chemoradiotherapy. Patients were grouped as having had (1) no
taxanes, (2) induction or concurrent taxanes, and (3) both induction and concurrent taxanes.
Clinical pulmonary toxicity was scored using the NCI Common Terminology Criteria for Adverse
Events version 3. Linear regression was applied to the FDG uptake versus radiation dose to
determine the pulmonary metabolic radiation response (PMRR) for each case. Clinical toxicity
scores and PMRR among groups were evaluated for significance differences.

Results—The crude rates of pneumonitis symptoms were 46%, 62%, and 74% for groups 1, 2,
and 3, respectively. The ANOVA test of log(PMRR) by treatment was significant (p=0.0046).
Group 3 had 61% higher PMRR compared with group 1 (p=0.002). Group 2 had 38% higher
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PMRR compared with group 1 (p=0.015). Group 3 had 17% higher PMRR compared with group 2
(p=0.31). A PMRR enhancement ratio of 1.60 (95% CI: 1.19–2.14) was observed for group 3
versus group 1.

Conclusions—Patients given taxanes chemotherapy as induction and concurrent chemotherapy
had significantly higher PMRR and clinical pneumonitis symptoms than did patients whose
chemotherapy did not include taxanes.
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Radiation pneumonitis; taxanes; positron emission tomography

Introduction
Taxanes are plant-derived chemotherapy agents that are considered to be among the most
effective anticancer drugs 1. Taxanes target tumors by both promoting microtubule assembly
and inhibiting microtubule disassembly 2. Combination therapy with taxanes and radiation
has been reported to be safe and effective for patients treated for various epithelial cell
cancers including head-and-neck 1, esophagus 3, lung 1, and breast cancer 4. However,
therapy with paclitaxel has been reported to cause hypersensitivity reactions 5. Respiratory
symptoms may develop hours to weeks after paclitaxel administration. Symptom severity
ranges from mild dyspnea to respiratory failure 5, 6. Radiation pneumonitis (RP), a serious
and potentially fatal complication, has been reported in patients treated with thoracic
irradiation combined with concurrent or sequential taxane-based chemotherapy. (RP
reviewed in Ghafoori et al 7)

Investigations of the effect of taxanes on the incidence of RP have yielded conflicting
findings. Taghian et al.8 retrospectively analyzed 41 patients who received paclitaxel with
radiotherapy as part of their treatment for breast cancer. The crude rates of RP in that study
were 14.6% with paclitaxel compared with 1.1% without the taxane therapy (p < 0.001).
Hanna et al. 9 reported similar findings in this patient population. In subsequent study,
Taghian et al.10 advocated a reduction in the volume of lung irradiated in breast cancer
patient who receive paclitaxel to reduce the risk of RP to 1%. On the other hand, Yu et al. 11

reported that sequential adjuvant paclitaxel followed by radiotherapy for breast cancer was
associated with a very low risk (4–5%) of clinically apparent pneumonitis which was
comparable to that among patients treated without paclitaxel in a retrospective analysis of
189 evaluable patients prospectively randomized to receive treatment with or without
paclitaxel. Both studies relied on patient reporting to generate the pneumonitis data, which
introduces uncertainties into the analysis 12. An objective measure of RP response would
remove the uncertainties in the assessment of taxane-based chemotherapy effect on lung
toxicity, and may improve the sensitivity to detect difference in toxicity between patient
groups.

RP is an inflammatory reaction within irradiated lung tissue in response to radiation
injury 7, 13, 14 that can be visualized on [18F]-fluorodeoxyglucose positron emission
tomography (FDG PET). In a model of pulmonary inflammation endotoxin was instilled into
the right middle lobe bronchus of normal volunteers, the subsequent pneumonitis appeared
as enhanced FDG uptake on PET imaging 15. Moreover, FDG uptake was found to be
proportional to neutrophil concentration in bronchioalveolar lavage samples obtained in that
study. FDG PET imaging was shown to provide a quantitative assessment of pneumonitis in
patients with chronic obstructive pulmonary disease, asthma, or cystic fibrosis 16, 17. We
previously explored the use of FDG PET/computed tomography (FDG PET/CT) (Figure 1),
acquired for restaging after chemoradiotherapy, as an objective quantitative measure of
pneumonitis response after thoracic radiotherapy for esophageal cancer 18, 19. A linear
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relationship between FDG uptake and radiation dose was found for each patient, with the
slope varying between patients. The slope of this linear relation, which we refer to as the
pulmonary metabolic radiation response (PMRR), provides an objective, quantifiable
measure of the inflammation response to radiation. We further found a significant
correlation between RP clinical symptoms and the PMRR measured by FDG PET/CT after
thoracic radiotherapy 19. Notably, the PMRR combined with treatment-planning parameters
proved better at distinguishing symptomatic from asymptomatic patients than treatment-
planning parameters alone 19. These findings led us to hypothesize that the PMRR derived
from post-treatment FDG PET/CT can be used as an imaging biomarker of RP response to
assess the effect of taxane-based chemotherapy.

At The University of Texas M. D. Anderson Cancer Center, patients with esophageal cancer
routinely undergo restaging FDG PET/CT 6 weeks after chemoradiotherapy to identify
patients with interval metastases 20. In this study, we retrospectively investigated the effect
of induction and concurrent taxane-based chemotherapy on clinical pneumonitis symptoms
and the PMRR.

Materials and Methods
Patient Radiation Dose and PET Data

The study population comprised patients treated in the Department of Radiation Oncology at
M. D. Anderson Cancer Center for esophageal cancer between November 1, 2003 and
December 15, 2007 (n=267) who had CT treatment planning and follow-up PET/CT
imaging between 24 and 84 days after completion of radiotherapy at M. D. Anderson Cancer
Center. Because the PMRR can be affected by the image registration quality, we elected to
include only patients who received CT radiotherapy planning and follow-up PET/CT with
the same arm positioning (n=139). Patient identifiers were removed in accordance with a
retrospective study protocol (RCR 03-0800) approved by the M. D. Anderson Institutional
Review Board in compliance with the Health Insurance Portability and Accountability Act
of 1996 regulations.

Each patient had undergone treatment-planning CT imaging of the entire thorax and upper
abdomen without contrast. Gross target delineation and margin generation was performed in
a consistent manner as our group has reported 21. The radiation dose was calculated either
with a free-breathing treatment planning CT (most cases) or with an average CT calculated
from a 4-dimensional CT (4D CT) image set 22, 23. Radiation treatment was planned using
standard 3D conformal techniques for 53 patients (15 in group 1, 25 in group 2, 13 in groups
3) or intensity modulated techniques for 86 patients (31 in group 1, 35 in group 2, 20 in
groups 3) with at least 95% of the planning target volume receiving 45 – 50.4 Gy. Ten
radiation oncologists who specialize in the treatment of esophageal cancer designed the
radiation treatment plans. All treatment radiotherapy plans and field arrangements were
prospectively reviewed in quality assurance meetings in which consensus was obtained
according to each patient’s clinical circumstances.

FDG PET/CT images had been obtained between 24 and 84 days after completion of
radiotherapy with the General Electric Discovery ST PET/CT scanner for disease restaging
purposes. Use of the average CT for attenuation correction had been introduced at M. D.
Anderson in 2006 24. Approximately two-thirds of the PET/CT images used in this study
were attenuation corrected with mid-inspiratory breath-hold, and the remaining used an
average CT obtained from a 4D CT acquisition.
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Image Registration and Lung Segmentation
The treatment plan for each patient was imported into a research dosimetry workstation and
evaluated with the Pinnacle3 version 7.6c or 8.0u treatment-planning system (Philips
Medical Systems, Andover, MA). The radiation dose distributions were all recalculated
using a collapsed-cone convolution algorithm 25 with lung heterogeneity corrections. The
restaging FDG PET/CT was imported into the Pinnacle treatment-planning system and
spatially registered to the planning CT scan by using the Syntegra image fusion software
version 1.2b (Philips Medical Systems, Andover, MA). Manual segmentation of the
vertebral column was performed on each CT volume. A CT-to-CT six-degrees-of-freedom
rigid-body registration of the vertebral column was performed between the treatment
planning CT and the PET/CT CT images by using a mutual information algorithm 26. The
registered images were visually verified, and minor adjustments of less than 1 cm along each
axis were made to improve the registration of the lung regions.

The images, registration parameters, and dose distribution were then exported for analysis.
A pulmonary segmentation algorithm 27, based on an eight-point connectivity scheme and a
set of three seed points, was applied to each treatment planning CT image set. CT voxels
between −920 and −250 Hounsfield units were selected as representing lung parenchyma if
they connected to one of the two lung seed points and did not connect to the tracheal-
bronchial tree seed point. The resulting lung parenchyma region of interest was used in
subsequent analyses. Lung segmentation was also applied to the CT image from the
restaging PET/CT and used to evaluate pulmonary CT and PET image characteristics.

Calculation of 18F-FDG Uptake
The standard uptake values (SUV) were calculated from the PET count rate by using the
following equation 28:

(1)

The mean SUV within the pulmonary tissue was obtained for each case. Using the
registration between the treatment-planning CT and the CT from the PET/CT, the mean
SUV values in the lung tissue were obtained for each case over the dose ranges 0–5 Gy, 5–
10 Gy, 10–20 Gy, and subsequently in 10-Gy intervals to 60 Gy. The median of SUV mean
values and the range of the means for the 139 cases were determined. The maximum SUV
value within pulmonary tissue irradiated above 5 Gy was found for all 139 cases.

Histograms were formed of the FDG PET count rate versus radiation dose in 1-Gy intervals
by using the following equation 18:

(2)

A linear regression model was applied to the normalized [18F]-FDG uptake to obtain the
PMRR for each case.

Treatment Group, Clinical Toxicity, and Radiation Parameters
Patients were placed into 1 of 3 treatment groups: (1) No taxanes, (2) taxanes in induction or
concurrent chemotherapy, and (3) taxanes in both induction and concurrent chemotherapy.
Pneumonitis was scored by using the National Cancer Institute Common Terminology
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Criteria for Adverse Events, version 3 (CTCAE v3) 29. Clinically symptomatic pneumonitis
was defined as grade 2 or higher. Mean lung dose (MLD), the volume of lung irradiated to
20 Gy (V20), and the volume of lung irradiated to 30 Gy (V30) were used as dosimetric
parameters to estimate the volume of lung irradiated. These dosimetric parameters were
included as endpoints because they are widely used to assess pneumonitis risk 30, 31.

An enhancement ratio was calculated from the average PMRR of groups 1 and 3 by using
the equation:

(3)

where  is the average PMRR of group 3 and  is the average
PMRR of group 1.

Statistical Analysis
Continuous variables (mean lung dose, V20, V30, radiation dose, time between radiotherapy
and PET imaging, smoking pack-years, and age) were summarized in the form of mean (SD,
range). Categorical variables (toxicity, tumor location, tumor histology, and smoking status)
were summarized in the form of frequency tables. Analysis of variance, the Kruskal-Wallis
test 32, and the Wilcoxon rank sum test were used to compare PMRR across treatment
groups. Standard errors of PMRR values in different treatment groups were used to estimate
a 95% confidence interval (CI) for the enhancement ratio. The estimations and CIs were
transformed back to the raw scale to yield ratios and corresponding 95% CIs. Time to first
symptom was compared across patient characteristics (treatment group, tumor histology,
tumor location, type of radiation planning, sex, and smoking status) by using a log-rank test.
The Chi-square test was used to determine the association between symptom status and
taxane treatment. The Cox proportional hazard model method was used for multivariate
analysis. All tests were two-sided with P-values of 0.05 or less considered significant.
Statistical analysis was done with SAS version 9 (SAS Institute, Cary, NC) and S-Plus
version 7 (Insightful Co., Seattle, WA).

Results
Patient Characteristics

The patients included in this study were categorized by age, sex, TNM stage 33, tumor
location and histology, smoking status, and details regarding radiation treatment. Group 1
had 46 patients, group 2 had 58 patients, and groups 3 had 35 patients. Each pretreatment
characteristic shown in Table 1 was balanced across treatment groups. The chemotherapy
agents used are reported in Table 2 by taxane treatment group. No statistically significant
differences were noted between the distributions of MLD, V5, V10, V20 and V30 (Table 3)
between the three groups. Though the rank order of V5 values followed group number, there
was no difference in their distribution (p=0.38 by ANOVA F-test). The distribution of
PMRR values for asymptomatic and symptomatic patients are shown in Figure 2. There
were also no significant differences found in the PMRR distribution between patient groups
from differing attendings or from radiation delivery technique. Above the median value, the
percentage of asymptomatic patients in each interval decreased (Figure 2).

Taxanes and Symptoms of Pneumonitis
The crude rates of pneumonitis symptoms were 46%, 62%, and 74% for groups 1, 2, and 3,
respectively (Table 4). The association between symptom status and taxane treatment was
significant (p=0.02 by Chi-square test) in that patients in group 3 had a significantly higher
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probability of developing symptomatic toxicity than did groups 1 or 2. The univariate
analysis showed a trend in the crude rate from group 1 to group 2 to group 3 (p=0.03).

Taxanes and PMRR
The mean PMRR values were 0.016 Gy−1 for group 1, 0.018 Gy−1 for group 2, and 0.022
Gy−1 for group 3. The ANOVA test of log(PMRR) by treatment was significant (p-value =
0.005). Group 3 had 61% higher PMRR compared with group 1 (p = 0.002). Group 2 had
38% higher PMRR compared with group 1 (p = 0.015). Group 3 had 17% higher PMRR
compared with group 2, but the difference was not statistically significant (p = 0.31). The
enhancement ratio was found to be 1.60 (95% CI: 1.19–2.14) ; hence, on average for a given
radiation dose the metabolic response measured on restaging FDG PET/CT was greater for
group 3 by that ratio.

Taxanes and Time to First Pneumonitis Symptom
Symptomatic toxicity was defined as that occurring within 1 year after treatment. Therefore,
all follow-up evaluations after 1 year were censored. No clinical factor (treatment group,
tumor histology or location, type of radiation planning, sex, or smoking status) was
significantly associated with the time to first symptom. Three Cox proportional hazard
models were constructed for multivariate analysis, based on different combinations of
PMRR and radiation dose parameters. Overall, higher PMRR and radiation dosimetric
parameters (V20, V30, MLD) were associated with shorter time to symptom development.
Specifically, in multivariate Cox models in which time to onset was the dependent variable,
PMRR improved prediction when entered into the regression function with each of the
dosimetric parameters. For example, when included in the model with V20, the p-values of
PMRR and V20 were 0.05 and 0.02, respectively; when included with V30 the p-values were
0.04 and 0.01, respectively; and when included with MLD the p-values were 0.06 and 0.02,
respectively.

Discussion
The primary aim of this study was to evaluate the effect of taxane-based chemotherapy on
pulmonary radiation toxicity in patients receiving thoracic irradiation for esophageal cancer.
We found that patients who had had taxanes in both induction and concurrent chemotherapy
had a higher crude rate of pneumonitis symptoms (74%) than did those who had received
taxanes as either induction or concurrent taxanes (62%) or no taxanes (46%) (Table 4). The
PMRR, used as an imaging biomarker of RP response to quantify the effect of taxane-based
chemotherapy on pulmonary response, showed that the post-radiation pneumonitis response
was enhanced among patients who received taxanes in both induction and concurrent
chemotherapy compared with those who received no taxanes (enhancement ratio 1.60, CI:
1.19 – 2.14). The group average PMRR was significantly (p=0.005) higher for groups 2 and
3 than for group 1, but the individual pulmonary radiation response varied widely (Figure 2).
The link between symptomatic pneumonitis and MLD or V20 has been long
established 30, 31, 34, but the development of pneumonitis symptoms also depends on the
individual response, as reflected in the PMRR 19. In this study, we found that higher PMRR
and MLD or V20 were associated with shorter time to symptom development.

Overall, the incidence of symptomatic pneumonitis in this retrospective analysis was high at
58% and included one case of fatal pneumonitis during the study period. A second case of
fatal pneumonitis was not included because that patient died before undergoing the restaging
FDG PET/CT imaging. Both patients had received taxane-based chemotherapy, one weekly
concurrent with therapy and the other concurrently plus a prior extensive course of taxane-
based chemotherapy for malignant melanoma. Recently, a phase II trial of induction
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paclitaxel plus carboplatin followed by paclitaxel with concurrent radiotherapy for 21
patients with stage IIIB non-small-cell lung cancer showed pneumonitis in 13 patients
(62%), grade 1–2 in nine patients (43%) and grade 3–4 in four (19%) 35. One patient in that
study died from radiation-associated pneumonitis. Schweitzer et al. 36 reported a case of
radiographically consistent recall pneumonitis in a patient who received thoracic radiation
for lung cancer followed 12 days later by paclitaxel.

Severe or fatal pneumonitis has also been described after taxane therapy without
radiotherapy. Wong et al. 37 reported a fatal case of pneumonitis after a single dose of
paclitaxel, confirmed by imaging and transbronchial biopsy revealing cellular mononuclear-
cell interstitial pneumonitis. Shitara et al. 38 reported two cases of fatal pneumonitis after
paclitaxel administration for advanced gastric cancer. Read et al. 39 reported four cases of
severe pneumonitis, two of which were fatal, after docetaxel administration to patients with
no pulmonary neoplasm or metastasis.

The finding from the present study are also in agreement with those from previous studies of
taxanes plus radiotherapy considering the volumes of lung irradiated and time between
taxane administration and radiotherapy. Taghian et al. 8 retrospectively studied 41 patients
with breast cancer who had received a taxane as concurrent or induction chemotherapy, and
concluded that the combination of a taxane and radiation requires careful evaluation of
patients for RP. The radiation technique used in that study was point-in-field, a method that
facilitates dosimetric calculation, but can lead to increased volumes of lung being irradiated
when large breast tangent fields are used. Irradiated lung volume in that study was estimated
from central lung distance (CLD); the mean CLD was 2.3 cm (range not given). Paclitaxel
was given either concurrently or sequentially, with 4–10 weeks separating the chemotherapy
and radiation. Yu et al. in studying 100 patients with breast cancer who received an
induction taxane and 89 who did not, concluded that patients with breast cancer treated with
sequential paclitaxel and radiation therapy appeared to have a very low rate of clinically
relevant RP, a rate that was no different from that for patients treated with non-taxane
chemotherapy 11. The technique used in that study yielded an estimated mean CLD of < 2
cm (range not given). Further, the time between the induction taxane chemotherapy and
radiotherapy in that study was 8 weeks or more, which may have reduced the synergistic
toxicity of paclitaxel and radiation to the lung. Interestingly, Yu found a higher frequency of
radiographic changes, that would be classified as grade 1 toxicity by CTCAE v3, after
radiation among those given taxane-based chemotherapy. This supports the premise that use
of induction taxane chemotherapy with a small volume of lung irradiation and a relatively
long period between taxane administration and irradiation leads to limited subclinical
radiographic changes. In the present study, a larger volume of lung was irradiated because of
the anatomic location of esophageal cancer as compared with breast cancer cases. As
expected, the rate of pneumonitis was high at 58%. Both the PMRR and likelihood of
experiencing RP were higher in those given taxanes. The findings in this study suggest that
the potential advantage of combining taxane-based chemotherapy with thoracic radiotherapy
for thoracic malignancies may be offset by increased pulmonary toxicity

The current study had several limitations. The variation in PMRR values was relatively low
in the group that received taxanes in both induction and concurrent therapy. This finding
needs to be investigated further to confirm its clinical significance. Because this was a
retrospective analysis, standardized questionnaires of pulmonary symptoms were not used.
A prospective study addressing pulmonary toxicity response should include standardized
acquisition parameters such as the NCI consensus guidelines.40 Standardizing the image
acquisition would make the evaluation of SUV values more informative. The chemotherapy
varied among patients in each group, which may make these findings more generalizable to
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an association between any induction and/or concurrent systemic therapy with thoracic
radiation and incidence of PMRR and pulmonary symptoms.

Conclusions
In this study, patients who received taxane-based chemotherapy as part of both induction
and concurrent chemotherapy had significantly higher PMRR than did patients without any
taxane-based treatment. Patients who received a taxane had significantly higher PMRR
compared with patients without any taxane treatment. A PMRR enhancement factor of 1.60
(95% CI: 1.19–2.14) was found for the group that received both induction and concurrent
taxane-based chemotherapy. Time to first symptom was significantly associated with PMRR
and radiation dosimetry parameters (MLD, V20, and V30), in that higher PMRR and higher
MLD, V20, or V30 were associated with shorter time to first symptom.
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Figure 1. The pulmonary metabolic response rate (PMRR) as the normalized FDG PET response
a) Coronal section through the radiotherapy treatment planning CT and isodose distribution
for a representative patient with mid-esophageal cancer. b) Corresponding section through
restaging non-contrast CT with superimposed FDG PET image obtained after
chemoradiotherapy. c) The normalized FDG uptake response per voxel versus radiotherapy
dose (in Gy) is shown for this case along with the linear regression fit. The FDG uptake
response is normalized to the unirradiated (0–5 Gy) lung response, allowing each case to act
as its own internal control. The regression slope is the PMRR.
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Figure 2. Distribution of the pulmonary metabolic radiation response (PMRR)
A linear regression was applied to the normalized FDG uptake response versus radiotherapy
dose for each of the 139 cases studied in this study. The patient records were reviewed and
scored for symptomatic pneumonitis according CTCAE v.3. The distribution of the
regression slopes for patients with symptoms (CTCAE v. 3 grade > 1) and those without
symptoms are shown in this histogram plot. The percentage of symptomatic patients
increased with increases in PMRR values.
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Figure 3. Dot Plots of PMRR by treatment group
A linear regression was applied to the normalized FDG uptake response versus radiotherapy
dose for each of the 139 cases studied in this study. The distribution of the regression slopes
is shown in this point plot for the 58 patients who received induction or concurrent
taxanes(◇), the 35 who got both induction and concurrent (△), versus the 46 patients who
did not receive taxanes (○). The Kruskal-Wallis test, a nonparametric test that uses order
statistics rather than the raw values, yielded significant results (P-value = 0.005) indicating
that PMRR was highest in the “Both” group, lower in the “Either” group and lowest in the
“None” group.
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Table 1

Patient characteristics by chemotherapy group

Characteristic No Taxane Induction or Concurrent
Taxane

Induction and Concurrent
Taxane

 Age (y)

  Median (Range) 58.5 (36–81) 66 (34–83) 66 (44–84)

 Sex

  Male / Female 41/5 50/8 27/8

 Disease Stage

  I 0 (0) 2 (3) 0 (0)

  IIa 14 (30) 15 (26) 6 (17)

  IIb 3 (7) 5 (9) 3 (9)

  III 26 (57) 27 (47) 17 (49)

  IVA 0 (0) 0 (0) 0 (0)

  IVB 3 (6.5) 8 (14) 8 (23)

  recurrent 0 (0) 1 (2) 1 (3)

 Tumor Location

  Proximal 2 (4) 0 (0) 0 (0)

  Middle 5 (11) 8 (14) 2 (6)

  Distal 20 (43) 21 (36) 13 (37)

  Gastroesophageal junction 19 (41) 29 (50) 20 (57)

 Smoking History

  Current 7 (15) 4 (7) 2 (6)

  Former 32 (70) 42 (72) 23 (66)

  Never 7 (15) 12 (21) 10 (29)

 Histology

  Adenocarcinoma 37 (80) 50 (86) 31 (89)

  Squamous Cell Carcinoma 7 (15) 8 (14) 3 (9)

  Small Cell Carcinoma 1 (2) 0 (0) 1 (3)

  Neuroendocrine 1 (2) 0 (0) 0 (0)

 Radiation Planning

  3D-CRT 15 (33) 25 (43) 13 (37)

  IMRT 31 (67) 33 (57) 22 (63)

 Planning target volume (mL)

  Median 797 mL 721 mL 774 mL

  Range 345–1420 mL 355–1842 mL 188–2056 mL

 Prescription dose (Gy)

  Median (Range) 50.4 (41.4–54) 50.4 (45.0–63.0) 50.4 (45.0–59.4)
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Characteristic No Taxane Induction or Concurrent
Taxane

Induction and Concurrent
Taxane

 Time between completion of radiotherapy and PET
(days)

  Median 39 days 41 days 41 days

  Range 27–78 days 23–70 days 27–78 days

Values are N (%) unless noted as median or range.

Abbreviations: 3D-CRT, 3-dimensional conformal radiation therapy; IMRT, intensity-modulated radiation therapy; PET, positron emission
tomography.
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Table 4

Pulmonary toxicity rates according to taxane treatment group

Toxicity Grade* Group 1 (No Taxane; n = 46) Group 2 (Induction or Concurrent
Taxane; n = 58)

Group 3 (Induction and Concurrent
Taxane; n = 35)

 0 or 1 25 (54.3) 22 (37.9) 9 (25.7)

 2 20 (43.5) 32 (55.2) 25 (71.4)

 3 1 (2.2) 3 (5.2) 1 (2.9)

 4 0 0 0

 5 0 1 (1.7) 0

  Crude rate, %† 45.6 62.1 74.3 (p = 0.03)‡

*
CTCv3 = National Cancer Institute Common Toxicity Criteria Version 3. Percentages per group are given in parentheses.

†
Crude rate = number of patients with symptoms (grade 2 or higher toxicity) divided by total number of patients for each group.

‡
p-value is for univariate analysis of pneumonitis crude rate by taxane treatment group.
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