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Stage III NoneSmall-Cell Lung Cancer:
Establishing a Benchmark for the Proportion of

Patients Suitable for Radical Treatment
Humaid O. Al-Shamsi,1,2 Abdulaziz Al Farsi,1 Peter M. Ellis1

Abstract
Patients with stage III nonesmall-cell lung cancer (NSCLC) are a heterogeneous group, and not all patients are
suitable for aggressive treatment approaches. This retrospective study of 122 cases of newly diagnosed stage
III NSCLC aimed to identify the proportion of patients who were suitable for radical treatment. Only 50% were
treated radically. Many patients were treated palliatively because of advanced stage, poor performance status,
and significant weight loss. These data serve as a useful benchmark for the assessment of quality of care for
patients with stage III NSCLC.
Introduction: Outcome data from Cancer Care Ontario suggest that only 27% of patients with stage III nonesmall-cell
lung cancer (NSCLC) receive chemoradiotherapy. However, many patients are not suitable for radical treatment. This
study aimed to determine the proportion of patients with stage III NSCLC suitable for radical treatment and to examine
reasons for choosing a palliative approach otherwise. Patients and Methods: This was a retrospective cohort study of
patients with newly diagnosed stage III NSCLC treated between July 1, 2007, and June 30, 2009, at the Juravinski
Cancer Centre, Canada. Data collected included patient demographics, clinical characteristics, treatment, and out-
comes. Results: A total of 122 patients with stage III NSCLC were included. Additional data on 37 patients with stage IV
NSCLC and pleural effusions (previously stage IIIB) are included for comparison. Of the 122 patients, 61 (50%) received
radical treatment and 61 (50%) were treated palliatively. Reasons for excluding patients from radical treatment were
weight loss (WL) > 10% within 3 months of presentation (11%), performance status (PS) > 2 (16%), or combined poor
PS and WL (33%). Significant comorbid health problems excluded only 15% of patients from radical treatment. The
median overall survival (OS) for patients treated radically was 23.3 months versus 7.0 months for those treated
palliatively. Patients with poor PS or WL > 10% had OS similar to that of patients with stage IV pleural effusion
(7.1 months vs. 7.2 months). Patients with poor PS and WL > 10% had the poorest survival (3 months). Conclusion:
The present data do not support extrapolating radical treatment of stage III NSCLC beyond the eligibility criteria used in
clinical trials. These data serve as a benchmark for the assessment of quality of care for patients with stage III NSCLC.
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Introduction
Nonesmall-cell lung cancer (NSCLC) remains a leading cause of

mortality from cancer.1 Many patients present with locally advanced
disease, which represents a complex and heterogeneous group of
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patients. The overall 5-year survival rate with stage IIIA lung cancer
is 19%, whereas the 5-year survival rate with stage IIIB lung cancer
is approximately 7%.2,3 Treatment options for patients diagnosed
with stage III NSCLC vary greatly. Randomized clinical trials and
meta-analyses have concluded that concurrent chemoradiotherapy
offers the most effective treatment and best survival for this group of
patients.4-11 These data are reflected in clinical practice guidelines
from multiple organizations.12,13

Combined modality treatment approaches have been imple-
mented because they not only increase the response rate to treatment
and median survival statistics but also improve long-term disease
control. A select group of these patients might also be candidates for
a trimodality approach of chemoradiotherapy followed by surgery.14
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However, the presence of poor prognostic factors for the disease,
comorbid health problems, and concerns about increased toxicity
mean that not all patients with locally advanced NSCLC are suitable
candidates for aggressive or multimodality therapy. Instead, such
patients would be treated palliatively, including systemic therapies or
palliative radiation.15 In general, concurrent chemoradiotherapy or
trimodality therapy for stage III NSCLC is limited to those with
good performance status (PS) and weight loss (WL) < 10% in the
preceding 3 months.16-19

Although it is apparent that not all patients are candidates for
radical treatment approaches, reviews and quality reports express the
concern that only a small proportion of patients with stage III
NSCLC receive such treatment. Outcome data from the Cancer
Quality Council of Ontario20 2011 Cancer System Quality Index
report showed that only 27% of patients with stage III NSCLC
received guideline-recommended treatment. There were significant
variations in treatment patterns between the Local Health Integra-
tion Networks (LHINs). However, the appropriate proportion of
patients with stage III NSCLC who should receive radical treatment
is unclear. The current study evaluated the outcome of care of pa-
tients with stage III NSCLC and determined the proportion suitable
to undergo radical treatment in a tertiary academic cancer center.

Patients and Methods
A retrospective cohort study was conducted on all patients with

newly diagnosed stage III NSCLC seen at the Juravinski Cancer
Centre (JCC) between July 1, 2007, and June 30, 2009. The JCC is
a comprehensive tertiary center for cancer care and research in
Hamilton, Ontario, Canada. Patients were identified by searching
the institutional electronic database for stage III NSCLC cases.
Patients who were primarily treated at other centers within the
LHIN, and referred to the JCC just for radiation therapy, were
excluded. Patients seen during this period were staged using the
sixth edition TNM staging.21-23 However, since that time the sev-
enth edition TNM staging has been implemented.2 Patients pre-
viously classified as having stage IIIB disease based on the presence
of pleural or pericardial effusions are now classified as having stage
IV disease. Therefore, this study limited its primary study popula-
tion to patients with stage III NSCLC according to the seventh
edition, but it also reports on the outcomes of the patients with
effusions. Data were abstracted from the cancer center chart,
including patient demographics (sex, age) and clinical characteristics
(histopathology, substage, smoking history, percentage of WL in the
preceding 3 months before diagnosis, comorbid medical conditions,
baseline hemoglobin and lactate dehydrogenase (LDH) levels, and
Eastern Cooperative Oncology Group performance status (ECOG
PS) at presentation). Data on treatment approach for each patient
were collected. Radical treatment was defined as fractionated radi-
ation of 60 Gy in 30 fractions or higher, alone (radical radiation), or
in combination with platinum-based chemotherapy (definitive
chemoradiotherapy). One patient who received 45 Gy in 25 frac-
tions followed by surgical resection (trimodality approach) was also
considered to have received radical treatment. All other patients
were considered to be treated with palliative intent. The decision
to treat with palliative intent was recorded, wherever applicable,
according to the information in the initial consultation notes.
Follow-up notes on progress of treatment were reviewed to identify
the outcomes. The date of last known follow-up and the vital status
were also recorded. For patients who were not seen at the JCC
within the previous 3 months and not known to be deceased, their
family doctors were contacted to determine when they were last seen
or a date of death. This study was approved by the Hamilton Health
Sciences Research Ethics Board.

The primary outcome of this study was the proportion of patients
with stage III NSCLC who were eligible for radical treatment.
Secondary outcomes included the reasons why patients were not
eligible for radical treatment and the overall survival (OS) of patients
treated radically and palliatively. Additional outcomes examined the
prognostic effects of PS, WL, sex, age, smoking, histopathology,
hemoglobin, and LDH levels at presentation.

Data were analyzed using IBM SPSS version 20 (IBM Inc).
Frequency tables for all variables were generated. Patients known to
be alive at last follow-up were censored, and OS was calculated
according to the Kaplan-Meier method. Difference in survival be-
tween groups was determined using a log-rank test. The c2 test was
used to compare the categorical variables. Multivariate logistic
regression analysis was used to examine the prognostic value of
variables.

Results
Between July 1, 2007, and June 30, 2009, there were 122 new

patients with stage III NSCLC and an additional 37 patients now
classified as having stage IV disease on the basis of pleural or peri-
cardial effusions (stage IV effusions). Their baseline characteristics
are summarized in Table 1. The median age of patients was 70 years
(SD, 9.6 years); 56 (45%) were aged � 70 years; 67 (55%) were
men; 110 (89%) were current or former smokers; 63 (52%) had
stage IIIA; and 59 (48%) had stage IIIB. The majority of patients
(n ¼ 94; 77%) had a PS between 0 and 2, and 74 (61%) had
< 10% WL in the preceding 3 months. Most patients had squa-
mous cell carcinoma (55 patients; 45%) or adenocarcinoma
(29 patients; 24%), although 27 patients (22%) had NSCLC not
otherwise specified (NOS). A small proportion of patients had
elevated LDH levels or anemia, but data were not recorded for
these variables for many patients.

The patients with stage IV NSCLC with effusions were not
considered for radical treatment. Among the patients with stage III
NSCLC according to the seventh edition staging, 61 (50%) were
treated radically and 61 (50%) were treated with palliative intent.
Radical treatment approaches are summarized in Table 2. Reasons
for not offering radical treatment included WL > 10% in the
preceding 3 months (n ¼ 7; 11%), poor PS (ECOG PS > 2, n ¼
10; 16%), or the combination of WL > 10% and poor PS (n ¼ 20;
33%; Table 3). Significant comorbid health problems and patient
choice both accounted for 15% of patients who were not treated
radically. Preexisting lung and cardiovascular diseases represented
the majority of comorbidities. The decision not to treat radically was
unclear in 10% of patients.

The median OS for patients treated radically was 23.4 months
(95% CI, 11.5-35.2) versus 7.0 months (95% CI, 5.7-8.3) for those
treated by palliative intent (Fig. 1). Among patients treated radi-
cally, 42% were alive at 36 months. Stage IIIA (n ¼ 35) patients
treated radically had a longer OS than stage IIIB (n ¼ 26) patients
(27 months vs. 14 months; P ¼ .41), although this difference was
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Table 1 Summary of Baseline Characteristics

Variable

Stage III
NSCLC

Patients With
Pleural Effusions

n Proportion n Proportion

Age (years)

<70 66 54% 24 65%

�70 56 46% 13 35%

Sex

Male 67 55% 26 70%

Female 55 45% 11 30%

Smoking

Never 8 7% 1 3%

Former 78 64% 24 65%

Current 32 26% 8 22%

Unknown 4 3% 4 10%

Histology

Adenocarcinoma 29 24% 15 40%

Squamous 55 45% 4 11%

BAC 1 1% 2 5%

Large cell 8 7% 1 3%

NOS 27 22% 12 32%

Other/no pathology 2 1% 3 8%

Stage

IIIA 63 52%

IIIB 59 48%

IV 37 100%

ECOG PS

0 19 16% 1 3%

1-2 75 61% 24 65%

3-4 17 14% 10 27%

Unknown 11 9% 2 5%

Weight Loss

None 30 25% 10 27%

1%-10% 44 36% 10 27%

>10% 27 22% 2 5%

Unknown 21 17% 15 41%

LDH (IU/L)

<220 47 38% 16 43%

�220 17 14% 5 14%

Unknown 58 48% 21 43%

Hemoglobin (g/L)

<120 31 25% 5 14%

�120 65 54% 19 51%

Unknown 26 21% 13 35%

Abbreviations: BAC ¼ bronchioloalveolar carcinoma; ECOG PS ¼ Eastern Cooperative Oncology
Group performance status; LDH ¼ lactate dehydrogenase; NOS ¼ not otherwise specified;
NSCLC ¼ nonesmall-cell lung cancer.

Table 2 Summary of Treatment Received for Patients With
Stage III NSCLC Treated Radically (n [ 61)

Treatment n Proportion

Radical Radiation Alone 13 21%

Concurrent Chemoradiotherapy 33 55%

Sequential Chemoradiotherapy 1 1.5%

Induction Chemotherapy Then Concurrent
Chemoradiotherapy

2 3%

Neoadjuvant Chemotherapy Then Surgery 3 5%

Surgery Then Adjuvant Chemotherapy 5 8%

Chemoradiotherapy Then Surgical Resection 1 1.5%

Neoadjuvant Radiation Then Surgical Resection 1 1.5%

Surgery Alone 2 3%

Abbreviation: NSCLC ¼ nonesmall-cell lung cancer.

Table 3 Summary of Reasons Why Patients Did Not Receive
Radical Treatment (n [ 61)

Reason n Proportion

Weight Loss >10% 7 11%

Poor Performance Status 10 16%

Combined Weight Loss >10% and
Poor Performance Status

20 33%

Comorbid Health Problems 9 15%

Patient’s Choice 9 15%

Unknown 6 10%

Stage III NSCLC: Suitability For Radical Treatment
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not statistically significant. Some differences were observed in the
median OS of patients treated with palliative intent (Fig. 2): poor
PS (7.3 months; 95% CI, 5.0-9.6), WL > 10% (6.1 months; 95%
CI, 2.5-9.6), patient choice (12.2 months; 95% CI, 9.2-15.2). This
was similar to the OS of patients with stage IV effusions, which was
Clinical Lung Cancer July 2014
7.1 months (95% CI, 1.8-12.5). The worst median OS was seen
in patients with the combination of poor PS and WL > 10% (3.0
months; 95% CI, 0.1-9.4). Patients not treated radically because of
comorbid health problems had a slightly better OS (15.5 months;
95% CI, 9.6-21.3), although none of these differences were statis-
tically significant (P ¼ .13). Among patients treated with palliative
intent, only 9.6% survived beyond 24 months and 7% beyond
36 months.

The results of univariate analyses for OS are summarized in
Table 4. Given the large difference in survival for patients eligible for
radical versus palliative treatment approaches, separate analyses were
undertaken for both groups. Among patients treated with radical
intent, improved OS was observed in patients with better ECOG PS
(P ¼ .029) and those who were younger (P ¼ .025). There was a
trend toward improved survival and less WL (P ¼ .11). In the cohort
of patients treated with palliative intent, improved survival was
associated with better ECOG PS (P ¼ .035), less WL (P < .005),
and normal LDH (P ¼ .032). There was a trend for improved
survival in men (P ¼ .18). Baseline hemoglobin level, smoking
status, and histology were not associated with OS in either group.

Multivariate logistic regression was performed to determine the
factors that were predictive of improved OS after adjustment for
intent of treatment. LDH was not included in the model, because
there were too many cases with unknown results (Table 5). After
adjustment for intent of treatment, worse ECOG PS and WL were
both predictive of inferior OS. WL appeared to be a stronger pre-
dictor of worse OS. Age and sex were not independent predictors of
survival in this model.



Figure 1 Overall Survival as a Function of Treatment Intent
(Radical vs. Palliative)
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Discussion
The main objective of this study was to establish a benchmark

for the percentage of patients with stage III NSCLC who are eligible
for radical treatment and to analyze the major reasons for choosing
a palliative approach. Patients seen during this time period were
staged according to the sixth edition of the TNM staging system,22

but patients with pleural and pericardial effusions were excluded
from the primary analysis, because these signs are now included in
stage IV disease according to the seventh edition TNM staging.2

Clinical trials and systematic reviews recommend concurrent che-
moradiotherapy as the most effective therapy for this group of
patients.24 Data from the Cochrane Database of Systematic Reviews
Figure 2 Overall Survival for Patients Treated With Palliative Intent

Abbreviations: ECOG ¼ Eastern Cooperative Oncology Group performance status; pt ¼ patient; Wt
report that concurrent chemoradiotherapy significantly improves
survival over sequential chemoradiotherapy (hazard ratio, 0.74; 95%
CI, 0.62-0.89), resulting in a 10% improvement in absolute survival
at 2 years. Although this approach is the treatment of choice for
patients with stage III NSCLC, daily practice confirms that many
patients are not eligible for radical treatment. Advanced age, poor
PS, significant WL, and comorbid health problems render many
patients with newly diagnosed stage III NSCLC unsuitable for
radical treatment.

The present data suggest that only 50% of patients with stage III
NSCLC are suitable for radical treatment. These findings are similar
to those of De Ruysscher et al,25 who reported that 59% of the
potential 711 patients with stage III lung cancer in a population-
based study were not eligible for concurrent chemoradiotherapy
on the basis of age and important comorbidities that were present at
diagnosis. This study included patients with small-cell lung cancer
as well as patients with NSCLC. The present data suggest that age
and comorbid health conditions are not major factors for excluding
patients from radical treatment. Comorbid health problems, pri-
marily chronic pulmonary problems and cardiovascular disease,
precluded only 15% of patients from a radical treatment approach.
Additionally, only a small proportion of patients were excluded
because of patient preference. Future studies could explore this issue
further; the authors were not able to understand the nature of these
decisions because of the retrospective nature of the review.

Analysis of the present data provides useful insights into the
appropriate selection of patients with stage III NSCLC for radical
treatment outside of the clinical trials setting. In general, physicians
selected patients on the basis of published criteria of good PS and
the absence of significant weight loss, and the treatments received
were reflective of existing standards of care. There are some concerns
that using strict criteria based around poor PS and WL to select
¼ weight.
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Table 4 Subgroup Analyses of Median Survival as a Function of Intent of Treatment (Radical vs. Palliative)

Variable

Radical Treatment

P

Palliative Treatment

Pn Median OS (mo) n Median OS (mo)

ECOG PS

0 17 34.3 .029 2 13.8 .035

1-2 38 19.4 37 7.3

3-4 1 10.7 16 5.6

Unknown 5 11.5 6 13.6

Weight Loss

0% 23 Not reached .11 7 11.2 .005

1%-10% 26 17.5 18 12.2

>10% 6 9.8 21 3.3

unknown 6 6.0 15 7.0

Age

�70 years 38 42.5 .025 28 6.1 .74

>70 years 23 13.9 33 7.0

Sex

Male 28 15.6 .94 39 7.0 .18

Female 33 23.9 22 7.0

Smoking

Never 8 6.0 .83 0 .57

Former 41 24.7 37 7.0

Current 11 17.4 21 5.2

LDH

<220 31 Not reached .19 16 12.2 .032

�220 11 23.9 6 3.6

Hemoglobin (Baseline)

<120 g/L 13 Not reached .31 18 6.5 .68

�120 g/L 38 23.4 27 7.0

Histology

Adenocarcinoma 16 26.7 1.0 13 7.1 .64

Large cell 4 5.5 4 5.7

Squamous 29 24.7 26 6.5

NOS 10 8.3 17 7.0

Other 2 4.1

Abbreviations: ECOG PS ¼ Eastern Cooperative Oncology Group performance status; LDH ¼ lactate dehydrogenase; NOS ¼ not otherwise specified; OS ¼ overall survival.
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patients for radical treatment is too rigid. In the present dataset,
poor PS, WL, or the combination of both accounted for the ma-
jority of decisions to treat patients palliatively. Given the limitations
of small sample size, a multivariate analysis found that PS and WL
are important independent predictors of outcome for patients with
stage III disease, regardless of treatment intent.20 The outcome of
these patients was similar to that of patients with stage IV NSCLC
with pleural effusions, reinforcing the importance of patient selec-
tion criteria when selecting patients for chemoradiotherapy ap-
proaches. Few of these patients with poor prognostic factors were
alive beyond 2 years, which is more reflective of the outcome of
patients with stage IV disease. The outcomes of patients excluded
from radical treatment because of comorbid health problems
or patient choice warrant some comment. Although there are no
statistical differences, these 2 groups of patients appeared to have
Clinical Lung Cancer July 2014
slightly better survival than other patients treated with palliative
intent. No formal measure of comorbidity assessment, such as the
Charlson comorbidity index, is routinely used in the authors’
institution. These data suggest there may be a role for a more formal
assessment of comorbidity, as some patients deemed too unwell may
in fact benefit from a more aggressive treatment approach.

In examining the present data, it is evident that not all patients
are suitable for initial concurrent chemoradiotherapy. Nearly 1
in 5 patients received a radical dose of radiation alone. These pa-
tients presumably had contraindications to the use of concurrent
chemotherapy. There were also a small number of patients who
received sequential chemotherapy followed by radiation, or alter-
natively induction chemotherapy followed by concurrent treatment.
Patient and disease characteristics may affect radiation treatment
volumes and limit the ability to administer concurrent treatment.



Table 5 Results of Multivariate Analysis Examining
Predictors of Overall Survival

Variable Hazard Ratio (95% CI) P

Intent of Treatment

Palliative 1.0 .015

Radical 0.54 (0.32-0.89)

ECOG PS

0 1.0 .083

1-2 1.5 (0.73-3.2)

3-4 3.1 (1.2-8.2)

Unknown 2.3 (0.87-6.3)

Weight Loss

0% 1.0 .012

1%-10% 1.6 (0.87-3.0)

>10% 3.2 (1.6-6.5)

Unknown 2.0 (0.90-4.4)

Age (years)

�70 1.0 .19

>70 1.3 (0.86-2.1)

Sex

Male 1.0 .84

Female 0.96 (0.61-1.5)

Abbreviation: ECOG PS ¼ Eastern Cooperative Oncology Group performance status.
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These data support the heterogeneous nature of stage III NSCLC
and the need to carefully assess treatment options for individual
patients. It is important, though, to recognize that the benchmark
figure of 50% was derived from a small sample of a single institution.

The data from this study provide an important understanding
of the true proportion of patients with stage III NSCLC whose
cancer is suitable for chemoradiotherapy approaches, and the data
serve as a useful benchmark or quality indicator for future health
outcomes research. One limitation of population-based database
research is a lack of understanding of the appropriateness of treat-
ment decisions. One of the conclusions of the Ontario Cancer
Services Quality Index was that only 27% of patients received
guideline-recommended treatment of stage III NSCLC.20 Without
understanding what the appropriate benchmark might be, one
might conclude that there is a much greater issue around quality
of care than truly exists. The present authors would conclude that
well-conducted analysis of individual patient data provides impor-
tant complementary information to aid in the interpretation of
population-based data.

There are some limitations to the present study. The sample size
is small and derived from a single institution, which creates some
question about the generalizability of the findings. The retrospective
nature of the review makes us reliant on the information recorded in
the patients’ medical records. However, there was minimal missing
information on the primary outcome of the study. The reason for
selecting radical versus palliative approaches to treatment was un-
clear in only 6% of cases. Clear conclusions about the prognostic
value of baseline LDH and hemoglobin could not be drawn,
because information was not available for a large proportion of
cases. It appeared that there was a greater proportion of missing
information in patients treated with palliative intent that likely re-
flected their poor outcome. Nevertheless, the findings are consistent
with previous research.16

Evaluating health outcomes is an important component in the
delivery of high quality care. Cancer care systems need the ability to
evaluate outcomes of care. However, it is important that these
outcomes include more than system or process measures. Decisions
about treatment are highly influenced by case mix, and this is
important in understanding the appropriateness or quality of care.

Conclusion
The data in this study provide an important benchmark for

treatment of stage III NSCLC. Only 50% of the patients in the
study sample were suitable for radical treatment. Significant weight
loss and PS influenced the choice of treatment, whereas age and
comorbid conditions did not influence that decision in the majority
of patients. The present data do not support extrapolating criteria
for radical treatment of stage III NSCLC beyond the eligibility
criteria used in clinical trials. Patients with lung cancer often present
late and take time to move through the diagnostic process. Strategies
to improve recognition of lung cancer symptoms and to promote
earlier diagnosis and more rapid diagnostic assessment have the
greatest potential to improve the proportion of patients with stage
III lung cancer eligible for more aggressive treatment approaches.

Clinical Practice Points

� Patients with stage III NSCLC are a heterogeneous group.
� Only half of patients are candidates for radical treatment
approaches.

� Poor PS and WL > 10% in the preceding 3 months are the
major reasons for adopting a palliative approach to treatment.

� Establishing benchmarks for treatment of stage III NSCLC can
provide an important indicator of quality of care.
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