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Evidence-based Series 7-1-1 Version 2: Section 1

A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)

Postoperative Adjuvant Radiation Therapy in Stage II or IIIA
Completely Resected Non-Small Cell Lung Cancer:
Guideline Recommendations
G. Okawara, Y.C. Ung, B.R. Markman, J.A. Mackay, W.K. Evans,
and members of the Lung Cancer Disease Site Group
These guideline recommendations have been ENDORSED, which means that the
recommendations are still current and relevant for decision making.
Please see Section 3: Document Summary and Review Tool for a summary of updated
evidence published between 2005 and 2012 and for details on how this Clinical
Practice Guideline was ENDORSED.
Report Date: October 5, 2012
Guideline Questions
1. Does the use of postoperative radiotherapy improve survival in patients with completely
resected pathologic stage II or IIIA non-small cell lung cancer?
2. Does the use of postoperative radiotherapy reduce the risk of local recurrence in patients
with completely resected pathologic stage II or IIIA non-small cell lung cancer?
Target Population
These recommendations apply to adult patients with completely resected pathologic
stage II or IIIA non-small cell lung cancer.
Recommendations
 Postoperative radiation therapy is not recommended for use following complete resection
of stage II non-small cell lung cancer.
 For stage IIIA disease, no definitive recommendation can be made for the use of
postoperative radiotherapy, as a survival benefit has not been demonstrated and the data
for improved local control is conflicting. The decision for postoperative radiotherapy must
therefore be based on an individualized case assessment.
Qualifying Statements
 Most reported trials involved radiation using Cobalt-60 equipment which is no longer
considered optimal for treatment in the majority of lung cancer patients. There is
insufficient evidence to assess the effectiveness of postoperative radiotherapy with the use
of newer equipment such as linear accelerators.
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Key Evidence
 There is evidence from a meta-analysis of individual patient data from ten randomized
controlled trials that postoperative thoracic irradiation in patients with completely
resected non-small cell lung cancer significantly reduces overall survival (mortality hazard
ratio, 1.18; 95% confidence interval, 1.07 to 1.31; p=0.002). Of the three relevant
randomized controlled trials published after the meta-analysis, two of which also included
data reported in the meta-analysis, one detected a survival advantage for patients treated
with surgery alone compared with surgery followed by radiotherapy (p=0.002 log rank) and
two detected no difference between the two treatments (p=0.56 and p>0.05).
 Subset analyses on data from the meta-analysis and one randomized controlled trial
suggested that the detrimental effect associated with radiotherapy was greatest for
patients with stage II disease. There was no clear evidence of an adverse effect or benefit
for patients with stage III disease.
 Results from the meta-analysis detected a statistically significant difference in local
recurrence-free survival (time to local recurrence or death) in favour of surgery alone
(hazard ratio, 1.13; p=0.02). Three relevant randomized controlled trials published after
the meta-analysis also examined local recurrence rate. One did not detect a difference
between treatments (relative risk, 0.85; 95% confidence interval, 0.64 to 1.14, p=0.28 log
rank) and two detected an advantage for postoperative radiotherapy (both p<0.01).
Treatment Alternatives
Postoperative chemotherapy (Practice Guideline Report #7-1-2, currently under
development).
Related Guidelines
Practice Guidelines Initiative’s Practice Guideline Reports:
 #7-1-2: Postoperative Adjuvant Chemotherapy with or without Radiotherapy in
Completely Resected Non-Small Cell Lung Cancer (currently under development).
 #7-4: Use of Preoperative Chemotherapy with or without Postoperative Radiotherapy in
Technically Resectable Stage IIIA Non-Small Cell Lung Cancer.

Updating
This document will be reviewed in three years time to determine if it is still relevant to current
practice and to ensure that the recommendations are based on the best available evidence. The
outcome of the review will be posted on the CCO website. If new evidence that will result in changes
to these recommendations becomes available before three years have elapsed, an update will be
initiated as soon as possible.
Funding
The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of Health
and Long-Term Care through Cancer Care Ontario. All work produced by the PEBC is editorially
independent from its funding source.
Copyright
This report is copyrighted by Cancer Care Ontario; the report and the illustrations herein may not be
reproduced without the express written permission of Cancer Care Ontario. Cancer Care Ontario
reserves the right at any time, and at its sole discretion, to change or revoke this authorization.
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Disclaimer
Care has been taken in the preparation of the information contained in this report. Nonetheless, any
person seeking to apply or consult the report is expected to use independent medical judgment in the
context of individual clinical circumstances or seek out the supervis ion of a qualified clinician. Cancer
Care Ontario makes no representation or guarantees of any kind whatsoever regarding the report
content or use or application and disclaims any responsibility for its application or use in any way.
Contact Information
For information about the PEBC and the most current version of all reports, please visit the CCO Web
site at http://www.cancercare.on.ca/ or contact the PEBC office at:
Phone: 905-527-4322 ext. 42822 Fax: 905 526-6775 E-mail: ccopgi@mcmaster.ca
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A Quality Initiative of the
Program in Evidence-based Care (PEBC), Cancer Care Ontario (CCO)

Postoperative Adjuvant Radiation Therapy in Stage II or IIIA
Completely Resected Non-Small Cell Lung Cancer:
A Systematic Review
G. Okawara, Y.C. Ung, B.R. Markman, J.A. Mackay, W.K. Evans,
and members of the Lung Cancer Disease Site Group
These guideline recommendations have been ENDORSED, which means that the
recommendations are still current and relevant for decision making. Please see
Section 3: Document Summary and Review Tool for a summary of updated
evidence published between 2005 and 2012, and for details on how this Clinical
Practice Guideline was ENDORSED.
Section Date: February 2005
QUESTIONS
1. Does the use of postoperative radiotherapy improve survival in patients with completely
resected pathologic stage II or IIIA non-small cell lung cancer (NSCLC)?
2. Does the use of postoperative radiotherapy reduce the risk of local recurrence in patients
with completely resected pathologic stage II or IIIA NSCLC?
CHOICE OF TOPIC AND RATIONALE
The effectiveness of radiotherapy as adjuvant therapy for patients with stage II or IIIA
completely resected lung cancer has been under debate. The original publication of practice
guideline #7-1 (1) concluded that if reduction in local recurrence was the outcome of
interest, postoperative radiotherapy could be recommended but there was no evidence of a
survival advantage with postoperative radiotherapy alone. New evidence relating to the use
of postoperative radiotherapy has resulted in a significant change to the original
recommendation.
In order to deal more completely and clearly with issues relating to
radiotherapy and chemotherapy, the provincial Lung Cancer Disease Site Group (Lung DSG)
has separated the original guideline into two documents. This guideline focuses solely on the
role of postoperative radiotherapy in those stage II or IIIA patients who undergo complete
surgical resection. A separate guideline will focus on the role of adjuvant chemotherapy,
alone or in combination with radiotherapy.
METHODS
Guideline Development
This practice guideline report was developed by the Practice Guidelines Initiative (PGI)
of Cancer Care Ontario’s Program in Evidence-based Care, using the methods of the Practice
Guidelines Development Cycle (2). Evidence was selected and reviewed by three members of
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the PGI’s Lung DSG. Members of the Lung DSG disclosed potential conflict of interest
information.
The practice guideline report is a convenient and up-to-date source of the best
available evidence on postoperative adjuvant radiation therapy in completely resected stage
II or IIIA NSCLC, developed through systematic reviews, evidence synthesis, and input from
practitioners in Ontario. The body of evidence in this report is primarily comprised of mature
randomized controlled trial data; therefore, recommendations by the DSG are offered. The
report is intended to promote evidence-based practice. The PGI is editorially independent of
Cancer Care Ontario and the Ontario Ministry of Health and Long -Term Care.
External review by Ontario practitioners was obtained through a mailed survey
consisting of items that address the quality of the draft practice guideline report and
recommendations and whether the recommendations should serve as a practice guideline.
Final approval of the original guideline report was obtained from the Practice Guidelines
Coordinating Committee.
The PGI has a formal standardized process to ensure the currency of each guideline
report. This process consists of the periodic review and evaluation of the scientific literature
and, where appropriate, integration of this literature with the original guideline information.
A practice guideline report on postoperative adjuvant chemotherapy and/or radiation
therapy in stage II or IIIA completely resected NSCLC was originally completed in 1997 and
published in Cancer Prevention and Control 1997;1(5): 366-78 (1). As a result of newly
published data on the use of radiotherapy in this population, the Lung DSG decided to replace
the original guideline with two separate documents as detailed in the section of this report
entitled ‘Choice of Topic and Rationale’.
Literature Search Strategy
MEDLINE (1985 through June 2002), CANCERLIT (1985 through June 2002), and the
Cochrane Library (2002 Issue 2) databases were searched. “Carcinoma, non-small-cell lung”
(Medical subject heading (MeSH)) was combined with “radiotherapy, adjuvant” (MeSH),
“surgery” (MeSH) and each of the following phrases used as text words: “non small cell lung
cancer”, “adjuvant”, “resect”, “surgery”, “surgical”. These terms were then combined with
the search terms for the following study designs: practice guidelines, systematic reviews,
meta-analyses, and randomized controlled trials. In addition, the National Cancer Institute
(NCI)
clinical
trials
database
on
the
Internet
(http://www.cancer.gov/search/clinical_trials/), and conference proceedings of the annual
meetings of the American Society of Clinical Oncology (1997 through 2001) and the American
Society for Therapeutic Radiology and Oncology (1999 through 2001) were searched for
reports of new or on going trials. Relevant articles and abstracts were selected and reviewed
by two members of the Lung DSG and methodologists. The reference lists from these sources
were searched for additional trials, as were the reference lists from relevant review art icles.
The Canadian Medical Association Infobase (http://mdm.ca/cpgsnew/cpgs/index.asp) and the
National Guidelines Clearinghouse (http://www.guideline.gov/index.asp) were searched for
existing evidence-based practice guidelines.
Update
The original literature search has been updated using MEDLINE (through January 2005),
CANCERLIT (through October 2002), EMBASE (1996 through 2005, week 5), the Cochrane
Library (2004, issue 4), and the proceedings of the annual meetings of the American Society
of Clinical Oncology (2002 through 2004) and the American Society for Therapeutic Radiology
and Oncology (2002 through 2004).
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Inclusion Criteria
Articles were selected for inclusion in this systematic review of the evidence if they
were fully published reports or published abstracts of meta-analyses or randomized controlled
trials (RCTs) that compared adjuvant radiation therapy after surgery with surgery alone in
patients with completely resected stage II or IIIA NSCLC.
Exclusion Criteria
1. Papers lacking information on the stage distribution of the study population were
excluded.
2. Papers published in a language other than English were not considered.
Synthesizing the Evidence
The Lung DSG decided not to pool the results of trials of adjuvant radiotherapy
compared with surgery alone in completely resected stage II or III NSCLC because of the
availability of a published meta-analysis of individual patient data that compared those two
treatment approaches in patients with stages I, II, or III NSCLC.
I.
RESULTS
Literature Search Results
There is one meta-analysis (published in 1998) of postoperative radiotherapy, the
PORT meta-analysis (3), incorporating individual patient data from nine RCTs (six published
trials (4-9) and three unpublished trials) and one RCT not included in the meta-analysis (12)
that compared surgery plus postoperative radiotherapy with surgery alone.
Of the trials reported in the meta-analysis, one published paper (6) was recently
updated (11) and two of the three unpublished trials were subsequently published in a single
paper (10). The meta-analysis and two RCTs (3,10,12) included data from patients with
stages I, II and III NSCLC; the third RCT (11) enrolled patients with stages II and III NSCLC.
Tables 1, 2, and 3 provide key information about the trials.
There are no current clinical practice guidelines on this topic.
Table 1. Trial designs of randomized controlled trials that compared surgery plus
postoperative radiotherapy (PORT) versus surgery alone.
Trial

No. of
patients
entered

Disease
stage *

Machine used

Radiation dose

PUBLISHED TRIALS INCLUDED IN THE PORT META-ANALYSIS †
van Houtte 1980 (4)

202

I, II, III

Co60

LCSG 773 1986 (5)

230

II, III

Co60 & linac

Wang
1994
(6)
CAM S
Debevec 1996 (7)

317

II, III

Co60 & linac

74

III

Linac

Lafitte 1996 (8)

163

I

Co60 & linac

Stephens 1996 (9)
M RC LU11

308

II, III

Co60 & linac

60 Gy in 30 fractions over 6 weeks; 2
Gy/day
50 Gy in 25 to 27.5 fractions over 5 to 5.5
weeks; 1.8 to 2 Gy/day
60 Gy in 30 fractions over 6 weeks; 2
Gy/day
30 Gy in 10 to 12 fractions over 2 weeks;
2.5 to 3 Gy/day
45 to 60 Gy in 22.5 to 30 fractions over 6
weeks; 2 Gy/day
40 Gy in 15 fractions over 3 weeks; 2.6
Gy/day

UNPUBLISHED TRIALS INCLUDED IN PORT META-ANALYSIS †
EORTC 08861

106
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56 Gy in 28 fractions over 5.5 weeks; 2
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GETCB 04CB86 ‡

189

I, II, III

Co60 & linac

GETCB 05CB88 ‡

539

I, II, III

Co60 & linac

60 Gy in 24 to 30 fractions over 6 weeks;
2 to 2.5 Gy/day
60 Gy in 24 to 30 fractions over 6 weeks;
2 to 2.5 Gy/day

PUBLISHED TRIALS NOT INCLUDED IN THE PORT META-ANALYSIS
M ayer 1997 (12)

155

I, II, III

Linac

50 Gy in 25 fractions over 5 weeks ; 2
Gy/day for pN0 cases
56 Gy in 28 fractions over 5.5 weeks; 2
Gy/day for pN1,2 cases

PUBLISHED TRIALS INCLUDING DATA PREVIOUSLY REPORTED IN THE PORT META-ANALYSIS
Dautzenberg
(10) ‡

1999

Feng 2000 (11) §

728

I, II, IIIA

Co60 & linac

365 (296)║

II, III

NR

60 Gy in 24 to 30 fractions over 6 weeks;
2 to 2.5 Gy/day
60 Gy in 30 fractions over 6 weeks

Notes: CAMS – Chinese Academy of Medical Sciences, Co60 – Cobalt-60, EORTC – European Organization for Research and
Treatment of Cancer, GETCB – Groupe d’Etude et de Traitement des Cancers Bronchiques, Gy – Gray, LCSG – Lung Cancer Study
Group, linac – linear accelerator, MRC – Medical Research Council, No – number, NR – not reported.
* The PORT meta-analysis (3) translated stage information from different staging systems used in different trials into a common
staging system. Disease stage cited in the trials included in the PORT meta-analysis refers to the meta-analysis staging system.
† Information about these trials was obtained from the PORT Meta-analysis Trialists Group report (3) and is reprinted wit h
permission from Elsevier Science (The Lancet 1998;352:257-263).
‡ There is overlap between GETCB 04CB86 and GETCB 05CB88 and the Dautzenberg trial (10): the 189 patients included in GETCB
04CB86 and 539 patients included in the GETCB 05CB88 constituted t he 728 patients of the Dautzenberg trial (10).
§ Feng (11) is believed to be an update of the published paper by Wang (6), which is included in the meta -analysis. Although the
original paper by Wang was not available, the trial information reported for the two studies is very similar.
║ Number of patients entered was reported as 366 in the abstract and 365 in the text of the published paper. Since the sum of
the two comparison groups is 365, the number reported in table 1 is 365. The number in brackets is the number of evaluable
patients.

Table 2. Results of randomized controlled trials included in the PORT meta-analysis that
compared surgery plus radiotherapy (PORT) versus surgery alone.*
Trial

Survival
Number of deaths/
number of patients
entered
Deaths,O
-E†
S+RT
S alone

Variance

Recurrence-free survival
Number of
recurrences/
number of patients
Recurrences,
entered
O-E†
S+RT
S alone

Variance

PUBLISHED TRIALS
van Houtte
1980 (4)
LCSG
773
1986 (5)
Wang 1994
(6) CAM S

88/98

80/104

16.04

40.67

88/98

80/104

15.39

40.68

84/110

81/120

4.77

41.02

87/110

84/120

2.43

42.46

83/153

100/164

1.07

44.88

93/153

115/164

-4.88

51.45

Debevec
1996 (7)

30/35

33/39

-2.56

15.63

30/35

33/39

-0.55

15.65

Lafitte 1996
(8)

59/81

45/82

10.87

25.66

60/81

45/82

10.33

25.95

Stephens
1996 (9) M RC
LU11

116/154

123/154

-2.48

59.39

120/154

125/154

-1.67

60.87

UNPUBLISHED TRIALS
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EORTC
08861

26/52

20/54

5.53

11.20

28/52

23/54

4.52

12.50

GETCB
04CB86 ‡

69/99

59/90

4.95

31.59

72/99

62/90

1.58

33.10

GETCB
05CB88 ‡

152/274

120/265

25.13

67.08

161/274

141/265

17.68

74.76

Notes: CAMS – Chinese Academy of Medical Sciences, EORTC – European Organization for Research and Treatment of Cancer,
GETCB – Groupe d’Etude et de Traitement des Cancers Bronchiques, LCSG – Lung Cancer Study Group, MRC – Medical Research
Council, RT – radiotherapy, S – surgery.
* Data were obtained from the published report of the PORT meta-analysis (3) and is reprinted with permission from Elsevier
Science (The Lancet 1998;352:257-263).
† O-E = observed minus expected events
‡ Subsequently reported in the Dautzenberg trial (10).

Table 3. Results of randomized controlled trials not included in the PORT meta-analysis
(Mayer 1997) or subsequently updated (Dautzenberg 1999, Feng 2000) that comp ared
surgery plus radiotherapy (PORT) with surgery alone.

Trial
M ayer
(12)

1997

Duration of
follow-up
(yrs)
M edian, 3.6

No. patients
randomized
155

Treatment
allocation

Surgery
RT

+

Surgery
alone
Dautzenberg
1999 (10)

M edian, 5.7

728

Surgery
RT

+

Surgery
alone
Feng
(11)

2000

Notes:
years.

NR

365

Surgery
RT
Surgery
alone

+

No.
patients
evaluated

Median
(mos)

Survival
5-yr
rate

83

NR

29.7%

72

NR

20.4%

373

27

30%

355

42

43%

134 ‡

NR

43.4%

162 ‡

NR

40.5%

p-value
>0.05
RR, 0.85
CI, 0.661.09
0.002
log rank
RR, 1.33
(95% CI,
1.11 to
1.59) *
0.56 log
rank

Local recurrence
Rate
pvalue
6.0%
<0.01
23.6%

22.5%
(84/373)
28.5%
(101/355
)
12.7% §
33.2% §

CI – confidence interval, mos – months, No. – number, NR – not reported, RT – radiotherapy, RR – relative risk, yrs –

* Adjustments were made for age, gender, T, N, histologic type and surgery and stratification by protocol, resulting in an
adjusted RR for survival of 1.28 (95% CI, 1.07 to 1.54, p=0.008 score test, as reported in the text and 1.04 to 1.58, p=0.018 as
reported in the relevant table).
† The authors noted that the decrease in local recurrence in those treated with radiotherapy was not significant (RR, 0.85, 95%
CI, 0.64 to 1.14, p=0.28 log rank), although it was unclear if this analysis was based on local recurrence rates or recurrence-free
survival data.
‡ These are the number of patients evaluated in each group. There were 183 patients randomized to PORT and 182 patients
randomized to surgery alone.
§ Rates of thoracic relapse

Update
An update of the PORT meta-analysis and one relevant trial, reported in abstract
form, were identified during the updating process (1u,2u). In the trial, eligible patients with
completely resected stage IIIA NSCLC were given postoperative chemotherapy and then
randomized to radiotherapy (50 Gy in 25 fractions over five weeks) or observation (2u). The
trial closed early due to slow accrual after randomizing only 40 patients and was likely
underpowered to compare the primary outcome of survival across treatments; therefore, the
results of that trial are not discussed further. The updated PORT meta-analysis included one
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<0.01

new trial of postoperative radiotherapy; however, that trial was not included in this practice
guideline because it was limited to patients with stage I disease (3u).
In addition, the results of a trial previously included in the ‘Ongoing Trials ‘section of
this guideline (protocol NCCTG-882453/MAYO-882453) were reported in a 1994 abstract;
however, that trial also closed early due to slow accrual, and no data were provided for the
radiotherapy versus observation portion of the trial (4u).
Outcomes
Survival
The PORT Meta-analysis Trialists Group (3) analyzed individual patient data for 2,128
patients from nine randomized trials that compared postoperative radiotherapy with surgery
alone by intention-to-treat. The median follow-up was 3.9 years for surviving patients.
Results of the PORT meta-analysis indicated that postoperative radiotherapy had a
significant detrimental effect on survival. There were 707 deaths among 1,056 patients
assigned to the postoperative radiotherapy arm versus 661 deaths among 1,072 patients
assigned to the surgery alone arm. This represented a 21% relative increase in the risk of
death equivalent to an absolute detriment of seven percent at two years, reducing the overall
survival from 55% to 48% (mortality hazard ratio, 1.21; 95% confidence interval (CI), 1.08 to
1.34; p=0.001). Subset analyses suggested a trend towards greater negative effects for lower
nodal status (p=0.016 for nodal status 0 to 2) and at earlier stages of disease (p=0.0003 for
stage I to III), with a distinct survival detriment for stage I disease and a clear lack of benefit
or detriment for stage III disease. Subgroups defined by age, sex, and histology were not
differentially affected by postoperative radiotherapy. It should be noted that seven of the
nine trials included patients treated with Cobalt-60 equipment, which is no longer considered
optimal therapy for the majority of patients with lung cancer.
Mayer et al (12) reported the results of a study that randomized 155 patients to either
surgery alone (72 patients) or surgery followed by postoperative radiation (83 patients). The
stage of disease ranged from I to III, and, according to the staging classification system used
in the PORT meta-analysis, 28 patients (18%) had stage I disease, 59 patients (38%) had stage
II disease and 68 patients (44%) had stage III disease. With a median f ollow-up of 3.6 years,
there was no statistically significant difference in the overall five-year survival rate (20.4%
with surgery alone versus 29.7% with surgery plus postoperative radiation, p>0.05). A
subgroup analysis was conducted separately for each pathologic stage and did not result in
any significant survival benefit for postoperative radiotherapy when compared with surgery
alone at five years (pN0 and pN1) or two years (pN2).
Dautzenberg et al (10) reported the results of a multicentre trial that randomized
patients following surgery to thoracic irradiation (with Cobalt-60 or linear accelerator) or
observation. Seven hundred and twenty-eight patients with completely resected NSCLC were
randomized (stage I, 221 patients [30%]; stage II, 180 patients [25%]; stage III, 327 patients
[45%]). The main end point was survival. Median follow-up time was 5.7 years. After the
first interim analysis on April 1, 1994, the investigators decided to stop patient entry. Median
survival was 42 months for the control group and 27 months for the radiotherapy group. The
two-year and five-year survival rates were 62% and 43% for the control group versus 55% and
30% for the radiotherapy group, respectively. Differences in overall survival were statistically
significant favouring controls (mortality relative risk [RR], 1.33; 95% CI, 1.11 to 1.59; p=0.002
log rank). The authors reported analyses of survival for each disease stage separately. The
difference in overall survival was statistically significant only for stage II patients (mortality
RR, 1.73; 95% CI, 1.20 to 2.51; p=0.003 log rank). Overall survival differences did not reach
statistical significance for stage I patients (mortality RR, 1.40; 95% CI, 0.97 to 2.03; p=0.07
log rank) or stage III patients (mortality RR, 1.14; 95% CI, 0.89 to 1.46; p=0.30 log rank).
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The higher mortality rate for the radiotherapy group was attributed to an excess of
intercurrent deaths (i.e., deaths attributable to radiation-related toxicity; cardiac,
infectious, or respiratory causes; brain vascular disorder; new primary malignancy or other;
but not recurrence of the primary lung carcinoma). The five-year intercurrent death rate was
eight percent for the control group versus 31% for the radiotherapy group ( RR, 3.47; 95% CI,
2.18 to 5.52; p=0.0001 log rank). There were no statistically significant differences between
the two arms in the number of cancer-related deaths (194 cancer related-deaths in the
control group versus 190 in the radiotherapy group; RR, 1.07; 95% CI, 0.88 to 1.31; p=0.50 log
rank).
Feng et al (11) randomized 365 patients with N1/N2 disease after radical surgery to
observation or postoperative thoracic irradiation. A total of 69 patients were excluded from
analysis (20 in the observation arm and 49 in the treatment arm) for a variety of reasons
ranging from patient refusal of postoperative irradiation (n=29 in the treatment arm) to loss
of patient records. The three-year and five-year overall survival rates were 50.2% and 40.5%
for observation and 51.9% and 43.4% for radiation (p=0.56 log rank), respectively. However,
the imbalance in the proportion of patients excluded from each treatment group could result
in bias and limit confidence in the reported outcomes. Separate analyses by disease stage
and histology did not detect any significant differences.
Update
The results of the updated PORT meta-analysis, which included one new trial of 104
patients with stage I disease, were consistent with the original meta-analysis, showing a
survival detriment for PORT compared with surgery alone (mortality hazard ratio, 1.18; 95%
CI, 1.07-1.31; p=0.002) (1u). However, the addition of the new trial increased the statistical
heterogeneity of the trials included in the meta-analysis of overall survival (p=0.06).
Local Recurrence
The PORT Meta-analysis Trialists Group (3) provided data regarding local recurrence
for all trials included in the meta-analysis. They found fewer local recurrences but more
deaths for postoperative radiotherapy compared with surgery alone (local recurrences: 195
versus 276; deaths: 528 versus 410). The rate of local recurrence may have been affected by
survival since local disease may not have had time to recur in patients who died early. The
PORT Group therefore analyzed the local recurrence-free survival (time to local recurrence or
death) and obtained a hazard ratio of 1.16 (95% CI, 1.05 to 1.29) , which significantly favoured
surgery alone (p=0.005). The authors suggested that the detriment in recurrence-free
survival associated with postoperative irradiation was largely determined by the shorter
survival in the radiotherapy-treated group. It was felt that even if postoperative radiation did
decrease local recurrence rates, the effect was probably small and was outweighed by the
detrimental overall effect of radiotherapy on survival.
Dautzenberg et al (10) did not detect a statistically significant difference between
radiotherapy and observation with respect to local recurrence (RR, 0.85; 95% CI, 0.64 to 1.14;
p=0.28 log rank). Mayer et al (12) reported that the overall local recurrence rate at the
bronchial stump and/or the mediastinum was significantly lower in the group randomized to
postoperative radiation (p<0.01). In separate subgroup analyses conducted for each disease
stage, the difference in local recurrence was not significant for pN0 or pN1 patients but was
statistically significant in patients with pN2 disease (p<0.05). However, the total number of
patients with pN2 disease was small (less than 20 patients). Feng et al (11) detected a
statistically significant difference in thoracic relapse rate between postoperative irradiation
(12.7% of patients) and observation (33.2% of patients) (p0.01).
Update
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Similar to the results observed with overall survival, the updated PORT meta-analysis
continued to show a detriment in local recurrence-free survival for PORT compared with
surgery alone (hazard ratio, 1.13; p=0.02) (1u).
II.

INTERPRETIVE SUMMARY
One individual patient data meta-analysis (published in 1998) and one randomized trial
not included in the meta-analysis have been reported in the literature comparing observation
alone or treatment with postoperative thoracic radiation in patients who have undergone
complete resection for stage II and III NSCLC (3, 12). Of the trials reported in the metaanalysis, one published paper (6) was recently updated (11) and two unpublished trials were
subsequently published in a single paper (10).
No individual study detected a survival advantage for treatment with postoperative
radiation. The meta-analysis and one randomized controlled trial detected a significantly
decreased overall survival for patients who did receive postoperative radiation therapy (3,
10). Two other studies did not detect either a significant improvement or detriment to
survival (11, 12).
Most of the studies in the meta-analysis included patients treated using older
technology (Cobalt-60), in which the dose varied from 30 Gy at 2.5 to 3 Gy per day to 60 Gy
at 2 to 2.5 Gy per day. Dautzenberg (10) also used Cobalt-60 machines as well as linear
accelerators, although the radiation dose was consistent with current usage. The use of
newer technologies and improved dosimetry may prove to be more effective, as suggested in
a recent retrospective review (14). However, there is currently insufficient evidence to
support the use of postoperative radiation for the purpose of improving survival, and there is
published data demonstrating a significant detrimental effect on survival with postoperative
thoracic irradiation.
For subgroup analyses involving disease stage, an assessment of trend in outcomes is
appropriate. Only the PORT meta-analysis evaluated survival trends according to disease
stage, detecting greater negative effects upon survival among patients with early stage
disease (stages I and II). In patients with stage III malignancies, no clear evidence of a
detrimental effect was detected (3). Dautzenberg reported similar results with separate
comparisons for each disease stage, although the increased mortality associated with
radiotherapy in stage I disease did not reach statistical significance (p=0.07 log rank test)
(10). Subgroup analysis in the other two trials did not detect any significant difference
according to stage of disease (11, 12).
Local recurrence-free survival in the meta-analysis was significantly lower for the
group of patients treated with surgery and radiotherapy (p=0.005) (3). The study reported by
Mayer detected a significant decrease in local recurrence rate at the bronchial stump and/or
mediastinum in those patients treated with postoperative radiation (p<0.01) (12). Although
the number of patients was small, subgroup analysis suggested that this decrease might be
confined to those with pN2 disease (p<0.05) (12). Dautzenberg reported no significant
difference in overall local recurrence rates, or within the various nodal subgroups (10), while
Feng reported a significant improvement in the rate of thoracic relapse for patients treated
with postoperative radiation (p<0.01) (11). Although Mayer and Dautzenberg both assessed
recurrence rates by treatment group and nodal status, neither analyzed the data for trends,
and it is difficult to assess the importance of these findings.
Because the primary outcome of interest is overall survival, which was negatively
impacted by postoperative radiation in a meta-analysis and in one other study (3, 10), the
data do not lend support to the routine use of postoperative thoracic radiation in patients
with completely resected stage II or III NSCLC. The reasons for the detrimental effect of
postoperative radiotherapy on survival remain unclear although possible explanations include
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the use of older radiation equipment and higher dose radiation (13,14). Subset analysis does
tend to indicate that the greatest detrimental effect is in patients with lower nodal disease
status (10), and there is conflicting evidence in the literature concerning local control in
patients with pN2 disease. Postoperative radiotherapy may therefore be considered for some
patients with stage III disease, although the potential advantages and disadvantages would
need to be discussed with the patient when deciding upon a final treatment recommendation.
III.

ONGOING TRIALS
No relevant ongoing or recently closed RCTs were identified in a search of the NCI
clinical trials database (http://www.cancer.gov/search/clinical_trials/) on the Internet on
February 3, 2005.
IV.

DISEASE SITE GROUP CONSENSUS PROCESS
The original recommendation regarding the role of postoperative radiotherapy in stage
II and III NSCLC supported the use of postoperative radiotherapy in completely resected stage
II and III NSCLC because of evidence that it reduced local recurrence (1). Since the
publication of that guideline recommendation (practice guideline #7-1), important evidence
has been reported in several papers that justified the revision of the guideline, particularly in
relation to the role of postoperative radiotherapy. The consensus of the Lung DSG was to
discuss postoperative radiotherapy and postoperative chemotherapy with or without
radiotherapy in two related guidelines (7-1-1 and 7-1-2, respectively). There was consensus
among Lung DSG members on the greater importance and urgency of revising and updating
the original recommendation on postoperative radiation in light of newly published data.
As in the original practice guideline #7-1, the literature review did not allow a clear
separation between stage IIIA and IIIB disease. Therefore, the recommendations remain
restricted to completely resected stage IIIA disease and do not address other subsets of stage
III disease. The Lung DSG found that the completeness of resection is uncertain or unreported
in many studies and they suggest that this should be reported in future research studies.
V.

EXTERNAL REVIEW OF THE PRACTICE GUIDELINE REPORT
This section describes the external review activities undertaken for the original
guideline report.
Draft Recommendations
Based on the evidence described in the original report above, the Lung DSG drafted
the following recommendation:
Target Population
These recommendations apply to adult patients with completely resected pathologic
stage II or IIIA NSCLC.
Draft Recommendation
 Postoperative radiation therapy is not recommended for use following complete resection
of stage II or IIIA NSCLC.
Treatment Alternatives
Postoperative chemotherapy (Practice Guideline Report #7-1-2, currently under
development).
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Related Guidelines
Practice Guidelines Initiative’s Practice Guideline Report #7-1-2: Postoperative Adjuvant
Chemotherapy with or without Radiotherapy in Stage II or IIIA Completely Resected Non Small Cell Lung Cancer (currently under development).
Practice Guidelines Initiative’s Practice Guideline Report #7-4: Use of Preoperative
Chemotherapy with or without Postoperative Radiotherapy in Technically Resectable Stage
IIIA Non-Small Cell Lung Cancer.
Practitioner Feedback
Based on the evidence contained in the original report and the draft recommendation
presented above, feedback was sought from Ontario clinicians.
Methods
Practitioner feedback was obtained through a mailed survey of 110 practitioners in
Ontario (40 medical oncologists, 21 radiation oncologists, 22 surgeons, 26 respirologists, and 1
hematologist).
The survey consisted of items evaluating the methods, results, and
interpretive summary used to inform the draft recommendation and whether the draft
recommendation above should be approved as a practice guideline. Written comments were
invited. Follow-up reminders were sent at two weeks (post card) and four weeks (complete
package mailed again). The Lung DSG reviewed the results of the survey.
Results
Sixty-nine responses were received out of the 110 surveys sent (63% response rate).
Responses include returned completed surveys as well as phone, fax, and email responses. Of
the practitioners who responded, 44 indicated that the report was relevant to their clinical
practice and they completed the survey. Key results of the practitioner feedback survey are
summarized in Table 4.
Table 4. Practitioner responses to eight items on the practitioner feedback survey.
Item

The rationale for developing a clinic al practice guideline, as
stated in the “Choice of Topic” section of the report, is clear.
There is a need for a clinical practice guideline on this topic.
The literature search is relevant and complete. †
The results of the trials described in the report are interpreted
according to my understanding of the data. †
The draft recommendations in this report are clear.
I agree with the draft recommendations as stated.
This report should be approved as a practice guideline.
If this report were to become a practice guideline, how likely
would you be to make use of it in your own practice?

Strongly
agree or
agree
43 (98%)

Number (%*)
Neither
agree nor
disagree
1 (2%)

Strongly
disagree or
disagree
0

38 (86%)
39 (89%)
40 (91%)

6 (14%)
3 (7%)
2 (5%)

0
1 (2%)
1 (2%)

43 (98%)
39 (89%)
36 (82%)
Very likely or
likely
37 (84%)

1 (2%)
3 (7%)
6 (14%)
Unsure

0
2 (5%)
2 (5%)
Not at all likely
or unlikely
2 (5%)

5 (11%)

* Due to rounding, some rows total more or less than 100%.
† One respondent (2%) did not complete this question.

Summary of Written Comments
Eleven respondents (25%) provided written comments. The main points contained in
the written comments were:
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1. There should be greater emphasis on the fact that older technology ( Cobalt-60) was used
in most of the studies included in the guideline. The change in the quality of radiation
treatment over time may reduce toxicity and improve local control, though not
necessarily improve survival.
2. Results and recommendations should be separated for stage II and III disease. The
recommendation is correct for stage II; however, for stage III disease, postoperative
radiation therapy has not been shown to improve survival but may improve local control
while not decreasing survival.
3. The issue of the role of radiotherapy in reducing local recurrence has not been completely
resolved. Two randomized trials indicated a benefit in terms of reducing local recurrence
with postoperative RT, suggesting that RT may be considered in the adjuvant setting for
some patients.
4. It is still unclear why radiation therapy is associated with lower survival.
5. On its own, complete surgical resection of N1 and N2 disease does not appear to be
adequate treatment. What can be added?
6. There is no valid reason to consider postoperative thoracic radiation where curative and
appropriate resection has been performed in properly staged stage II and IIIA disease. In
these cases, failure is usually secondary to distant disease rather than local recurrence.
7. ‘Completely resected’ needs to be defined.
8. Most academic radiation oncologists already follow these guidelines.
Modifications/Actions
1. The use of older technology in the studies included in the guideline, and the lack of
evidence relating to newer technology such as linear accelerators, is acknowledged in the
‘Key Evidence’ and ‘Interpretive Summary’ sections of the guideline. The Lung DSG also
added a qualifying statement to the guideline recommendations to highlight this issue.
2. As a result of this comment, the Lung DSG reviewed this issue again and agreed that
providing separate recommendations for stage II and stage IIIA disease was appropr iate.
The final recommendations were revised accordingly.
3. The advantage for postoperative radiotherapy with respect to local recurrence, found in
two randomized trials, is acknowledged in the ‘Key Evidence’ section of the guideline.
4. The reasons for the decrease in survival associated with postoperative radiotherapy
remain unclear. However, in a commentary on the PORT meta-analysis, Munro has
speculated that this could be a result of several factors including: the use of older
radiation equipment, the administration of overly high doses of radiation, and a lack of
recognition and treatment of late toxicities, such as radiation pneumonitis (13). A recent
retrospective study has also suggested that modern radiotherapy techniques and planning
procedures, in conjunction with careful patient selection may reduce the intercurrent
death rate of patients receiving postoperative radiotherapy (14). The Lung DSG has added
a statement to the Interpretive Summary section of the guideline regarding the possible
reasons for the detrimental effect of postoperative radiotherapy.
5. The current guideline addresses the addition of postoperative radiotherapy only. The
original guideline on treatment options for this patient population also included a
summary of the evidence on postoperative adjuvant chemotherapy with or without
radiotherapy (1). Updated evidence on the latter topic will be included in a companion
guideline that is currently under development (PG #7-1-2, Postoperative adjuvant
chemotherapy, with or without radiotherapy, in stage II or IIIA completely resected nonsmall cell lung cancer).
6. No action required.
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7. The Lung DSG acknowledges that the completeness of resection is not always clearly
reported in research studies and, in the section on ‘Disease Site Group Consensus
Process’, recommends that future studies address this issue. In response to this comment,
the definition of resection used by studies included in the guideline was summarized and
is included in Appendix 1.
8. No action required.
Practice Guidelines Coordinating Committee Approval Process
The practice guideline report was circulated to members of the Practice Guidelines
Coordinating Committee (PGCC) for review and approval. Ten of 11 members of the PGCC
returned ballots. Six PGCC members approved the practice guideline report as written; one
member approved the practice guideline as written and provided suggestions for
consideration by the Lung DSG; and three members approved the practice guideline report
conditional on the Lung DSG addressing specific concerns. The Lung DSG responded to the
PGCC concerns as detailed below and the guideline was subsequently approved.
The PGCC noted that the baseline assumption would be that the main effect of
treatment would apply to all subgroups of patients and that subgroup analyses may lack
power to detect a treatment effect in a particular subgroup. They suggested that the
subgroup analyses on which the recommendation for stage IIIA disease is based could be
interpreted in different ways and the Lung DSG should consider the appropriateness of making
a separate recommendation for patients with stage IIIA disease. They also suggested that, if
retained, the second guideline recommendation could be more direct and simplified. The
Lung DSG reviewed the evidence again and felt that the second recommendation, specifically
for stage IIIA disease, was still appropriate as the PORT meta-analysis found no evidence of a
survival detriment for postoperative radiotherapy in the 808 patients with stage III disease
(3). Since there is limited evidence for improved response in the absence of a survival
detriment in this subgroup of patients, the Lung DSG felt that it was not currently appropriate
to recommend against the potential use of postoperative radiotherapy for patients with stage
IIIA disease. However, the Lung DSG did simplify the recommendation for stage IIIA disease in
line with the suggestion from the PGCC.
A number of subgroup analyses are reported throughout the guideline and the PGCC
felt that the appropriateness and interpretation of these analyses required clarification. The
Lung DSG agreed and revised the discussion of subgroup analyses in the guideline.
In response to PGCC feedback, a qualifying statement was added to the guideline to
emphasize that most of the trials included in the guideline used an older radiotherapy
technology (Cobalt-60).
Approved Practice Guideline Recommendations
These practice guideline recommendations reflect the integration of the draft
recommendations with feedback obtained from the external review process. They have been
approved by the Lung DSG and the PGCC.
Recommendations
 Postoperative radiation therapy is not recommended for use following complete resection
of stage II NSCLC.
 For stage IIIA disease, no definitive recommendation can be made for the use of
postoperative radiotherapy, as a survival benefit has not been demonstrated and the data
for improved local control is conflicting. The decision for postoperative radiotherapy must
therefore be based on an individualized case assessment.

Section 2: Systematic Review

Page 15

Qualifying Statements
 Most reported trials involved radiation using Cobalt-60 equipment which is no longer
considered optimal for treatment in the majority of lung cancer patients. There is
insufficient evidence to assess the effectiveness of postoperative radiotherapy with the use
of newer equipment such as linear accelerators.
VI.
DSG.

PRACTICE GUIDELINE
This practice guideline reflects the most current information reviewed by the Lung

Target Population
These recommendations apply to adult patients with completely resected pathologic
stage II or IIIA NSCLC.
Recommendations
 Postoperative radiation therapy is not recommended for use following complete resection
of stage II NSCLC.
 For stage IIIA disease, no definitive recommendation can be made for the use of
postoperative radiotherapy, as a survival benefit has not been demonstrated and the data
for improved local control is conflicting. The decision for postoperative radiotherapy
must therefore be based on an individualized case assessment.
Qualifying Statements
 Most reported trials involved radiation using Cobalt-60 equipment which is no longer
considered optimal for treatment in the majority of lung cancer patients. There is
insufficient evidence to assess the effectiveness of postoperative radiotherapy with the
use of newer equipment such as linear accelerators.
Treatment Alternatives
Postoperative chemotherapy
development).

(see

Practice

Guideline

Report

#7-1-2,

under

Related Guidelines
Practice Guidelines Initiative’s Practice Guideline Reports:
 #7-1-2: Postoperative Adjuvant Chemotherapy with or without Radiotherapy in
Completely Resected Non-Small Cell Lung Cancer (currently under development).
 #7-4: Use of Preoperative Chemotherapy with or without Postoperative Radiotherapy in
Technically Resectable Stage IIIA Non-Small Cell Lung Cancer.
VII.
JOURNAL REFERENCES
 Okawara G, Ung YC, Markman BR, Mackay JA, Evans WK, The Lung Cancer Disease Site
Group of Cancer Care Ontario’s Program in Evidence-based Care. Postoperative
radiotherapy in stage II or IIIA completely resected non-small cell lung cancer: a
systematic review and practice guideline. Lung Cancer 2004;44:1-11.
 Okawara G. Response to issues raised by Dr. Debevec "Is postoperative radiotherapy for
radically resected NSCLC detrimental and therefore unnecessary?" [letter]. Lung Cancer
2004;46:381.
VIII.
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Appendix 1. Description of resection for studies included in the guideline.
Author, Year
(Reference)

Inclusion Criteria for Resection

PORT
M etaanalysis
Trialists Group
1998 (3)

Tumours were completely resected.

Studies included in the PORT meta-analysis (3)
van
Houtte Tumours were completely removed and there was no spread to the lymph nodes or beyond the
1980 (4)
lung.
LCSG 773 1986
(5)

Tumours were completely resected and resection margins were microscopically confirmed to be
free of tumour.

Wang 1994 (6)
CAM S

Fully published as Feng, 2000 (11).

Debevec
(7)

1996

Lafitte
(8)

1996

Radical resections were intended and the authors confirmed that complete resections were
performed (letter to the editor of Lung Cancer, 2004). However, in the original publication, it is
acknowledged that contralateral N3 nodes may not have been identified in some patients due to
the difficulty of surgical exploration.
The requirement for resection margins was not specified; however, 10 patients were excluded
from the study post-resection due to microscopic lymph node metastasis.

Stephens 1996
(9) M RC LU11

Tumours were completely resected with clear bronchial margins on histopathological
examination. M inimal involvement of the visceral pleura was allowed.

EORTC 08861
(unpublished)

The inclusion criteria for this unpublished clinical trial were reported in the National Cancer
Institute clinical trials database (http://www.cancer.gov/search/clin ical_trials/). Tumour
margins were required to be free of microscopic disease with no residual tumour in situ.

GETCB 04CB86
& 05CB88
(unpublished)

Fully published as Dautzenberg, 1999 (10)

Studies including data previously reported in the PORT meta-analysis
Dautzenberg
Full publication of GETCB studies included in the PORT meta-analysis (04CB86 and 05CB88).
1999 (10)
Tumours were completely resected and clear resection margins were confirmed by pathologic
examination.
Feng 2000 (11)

Update of Wang, 1994, included in the PORT meta-analysis.
Tumours were resected for cure although the requirement for resection margins was not
specified.

Studies not included in the PORT meta-analysis
M ayer
1997 Curative resection was performed with clear rese ction margins confirmed by pathohistologic
(12)
examination.
Notes: CAMS – Chinese Academy of Medical Sciences, EORTC – European Organization for Research and Treatment of Cancer,
GETCB – Groupe d’Etude et de Traitement des Cancers Bronchiques, LCSG – Lung Cancer Study Group, MRC – Medical Research
Council.
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Evidence-based Series 7-1-1 Version 2: Section 3

A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)

Postoperative Adjuvant Radiation Therapy in Stage II or IIIA
Completely Resected Non-Small Cell Lung Cancer
Guideline Review Summary
G. Okawara, R. Tey, and the Lung Cancer Disease Site Group
Review Date: September 21, 2012
The 2005 guideline recommendations are
ENDORSED
This means that the recommendations are still current and
relevant for decision making.

OVERVIEW
The original version of this guidance document was released by the Program in
Evidence-based Care, Cancer Care Ontario, in 2002 and updated in 2005. In September 2011,
this document was assessed in accordance with the PEBC Document Assessment and Review
Protocol and was determined to require a review. As part of the review, a PEBC
methodologist conducted an updated search of the literature. A clinical expert ( GO)
reviewed and interpreted the new eligible evidence and proposed the existing
recommendations could be endorsed. The Lung Cancer Disease Site Group (DSG) endorsed the
recommendations found in Section 1 (Clinical Practice Guideline) on September 21, 2012.
DOCUMENT ASSESSMENT AND REVIEW RESULTS
Questions Considered
1. Does the use of postoperative radiotherapy improve survival in patients with completely
resected pathologic stage II or IIIA non-small cell lung cancer?
2. Does the use of postoperative radiotherapy reduce the risk of local recurrence in patients
with completely resected pathologic stage II or IIIA non-small cell lung cancer?
Literature Search and New Evidence
The new search (February 2005 to May 2012) yielded no new full-text publications or
abstracts of randomized controlled trials (RCTs) that compared adjuvant radiation therapy
after surgery to surgery alone. An additional search for ongoing studies on Clinicaltrials.gov
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yielded one potentially relevant ongoing RCT. Brief results of these searches are shown in the
Document Review Tool.
Impact on Guidelines and Its Recommendations
As the new data supports existing recommendations, the Lung Cancer DSG ENDORSED
the 2005 recommendations on postoperative adjuvant radiation therapy in stage II or IIIA
completely resected non-small cell lung cancer.
Document Summary and Review Tool
Number and title of document 7-1-1 Postoperative adjuvant radiation therapy in stage II
under review
and IIIA completely resected non-small cell lung cancer
Current Report Date
February 2005
Clinical Expert

Dr. Gordon Okawara

Research Coordinator

Rovena Tey

Date Assessed

September 2011

Approval Date and Review
Outcome (once completed)

21 Sept 2012 (ENDORSE)

1. Does any of the newly identified evidence, on
initial review, contradict the current
recommendations, such that the current
recommendations may cause harm or lead to
unnecessary or improper treatment if
followed? Answer Yes or No, and explain if
necessary, citing newly identified references:
2. On initial review,
a. Does the newly identified evidence support
the existing recommendations?
b. Do the current recommendations cover all
relevant subjects addressed by the
evidence, such that no new
recommendations are necessary?
Answer Yes or No to each, and explain if
necessary:
3. Is there a good reason (e.g., new stronger
evidence will be published soon, changes to
current recommendations are trivial or
address very limited situations) to postpone
updating the guideline? Answer Yes or No,
and explain if necessary:
4. Do the PEBC and the DSG/GDG responsible
for this document have the resources
available to write a full update of this
document within the next year?

1. NO

If Yes, the document will be immediately removed
from the PEBC website, and a note as to its status
put in its place. Go to 2.
2. YES for both Qs.
 No new published studies were found.


Therefore Guideline 7-1-1 can be
ENDORSED.

If both are Yes, the document can be ENDORSED. If
either is No, go to 3.
3. Not applicable.

If Yes, a final decision can be DELAYED up to one
year. If No, go to 4.
4. Not applicable.
If Yes, the document needs an UPDATE. It can be
listed on the website as IN REVIEW for one year. If a
full update is not started within the year, it will be
automatically ARCHIVED. If NO, go to 5.

5. If Q2, Q3, and Q4 were all answered NO, this document should be ARCHIVED with no further action.

Review Outcome

ENDORSED

DSG/GDG Approval Date

21 Sept 2012
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DSG/GDG Commentary

It is hard to distinguish in the comments about updates what is from
the first update and the second update. Might need to look into
changing the format for reporting updates .

New References Identified:
No new published studies were identified.
Literature Search Strategies:
Medline
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

meta-Analysis as topic/
meta analysis.pt.
(meta analy$ or metaanaly$).tw.
(systematic review$ or pooled analy$ or statistical pooling or mathematical pooling or statistical summar$ or mathematical
summar$ or quantitative synthes?s or quantitative overview).tw.
(systematic adj (review$ or overview?)).tw.
(exp Review Literature as topic/ or review.pt. or exp review/) and systematic.tw.
or/1-6
(cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or cinhal or science citation index or scisearc h
or bids or sigle or cancerlit).ab.
(reference list$ or bibliograph$ or hand-search$ or relevant journals or manual search$).ab.
(selection criteria or data extraction or quality assessment or jadad scale or methodological quality).ab.
(study adj selection).ab.
10 or 11
review.pt.
12 and 13
exp randomized controlled trials as topic/ or exp clinical trials, phase III as topic/ or exp clinical trials, phase IV as topic/
(randomized controlled trial or clinical trial, phase III or clinical trial, phase IV).pt.
random allocation/ or double blind method/ or single blind method/
(randomi$ control$ trial? or rct or phase III or phase IV or phase 3 or phase 4).tw.
or/15-18
(phase II or phase 2).tw. or exp clinical trial/ or exp clinical trial as topic/
(clinical trial or clinical trial, phase II or controlled clinical trial).pt.
(20 or 21) and random$.tw.
(clinic$ adj trial$1).tw.
((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3 or dummy)).tw.
placebos/
(placebo? or random allocation or randomly allocated or allocated randomly).tw.
(allocated adj2 random).tw.
or/23-27
practice guidelines/
practice guideline?.tw.
practice guideline.pt.
or/29-31
7 or 8 or 9 or 14 or 19 or 22 or 28 or 32
(comment or letter or editorial or note or erratum or short survey or news or newspaper article or patient education
handout or case report or historical article).pt.
33 not 34
limit 35 to english
Animal/
Human/
37 not 38
36 not 39
exp lung neoplasms/
exp carcinoma, non-small-cell lung/
(cancer? or carcinoma? or neoplasm? or tumo?r).ti.
non small cell lung.ti.
43 and 44
41 or 42 or 45
exp radiotherapy, adjuvant/
(adjuvant radiotherapy or adjuvant radiation therapy or radiation).tw.
47 or 48
exp surgical procedures, operative/
(surgery or surgical or resect?).tw.
50 or 51
49 and 52
46 and 53
40 and 54
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56. (200502: or 2006: or 2007: or 2008: or 2009: or 2010: or 2011: or 2012:).ed.
57. 55 and 56

Embase
1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

exp meta analysis/ or exp systematic review/
(meta analy$ or metaanaly$).tw.
(systematic review$ or pooled analy$ or statistical pooling or mathematical pooling or statistical summar$ or mathemat ical
summar$ or quantitative synthes?s or quantitative overview).tw.
(systematic adj (review$ or overview?)).tw.
exp review/ or review.pt.
(systematic or selection criteria or data extraction or quality assessment or jadad scale or methodological quality). ab.
(study adj selection).ab.
5 and (6 or 7)
or/1-4,8
(cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or cinhal or science citation index or scisearc h
or bids or sigle or cancerlit).ab.
(reference list$ or bibliograph$ or hand-search$ or relevant journals or manual search$).ab.
exp randomized controlled trial/ or exp phase 3 clinical trial/ or exp phase 4 clinical trial/
randomization/ or single blind procedure/ or double blind procedure/
(randomi$ control$ trial? or rct or phase III or phase IV or phase 3 or phase 4).tw.
or/12-14
(phase II or phase 2).tw. or exp clinical trial/ or exp prospective study/ or exp controlled clinical trial/
16 and random$.tw.
(clinic$ adj trial$1).tw.
((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3 or dummy)).tw.
placebo/
(placebo? or random allocation or randomly allocated or allocated randomly).tw.
(allocated adj2 random).tw.
or/18-22
practice guidelines/
practice guideline?.tw.
practice guideline.pt.
or/24-26
9 or 10 or 11 or 15 or 17 or 23 or 27
(editorial or note or letter or erratum or short survey).pt. or abstract report/ or letter/ or case study/
28 not 29
limit 30 to english
Animal/
Human/
32 not 33
31 not 34
exp lung neoplasms/
exp carcinoma, non-small-cell lung/
(cancer? or carcinoma? or neoplasm? or tumo?r).ti.
non small cell lung.ti.
38 and 39
36 or 37 or 40
exp radiotherapy, adjuvant/
(adjuvant radiotherapy or adjuvant radiation therapy or radiation).tw.
42 or 43
exp surgical procedures, operative/
(surgery or surgical or resect?).tw.
45 or 46
44 and 47
41 and 48
35 and 49
(200505: or 2006: or 2007: or 2008: or 2009: or 2010: or 2011: or 2012:).ew.
50 and 51

ASCO Annual Meeting via J Clin Oncol (187 hits)
 Title keywords: lung AND cancer
 Abstract or title keywords: radiation OR radiotherapy
ASTRO via J Rad Oncol Bio Phys (233 hits)
 Abstract + citation keywords: non small cell lung cancer

Section 3: Guideline Review Summary

Page 23

Clinicaltrials.gov
 Condition keywords: non small cell lung cancer
 Intervention keywords: (radiation OR radiotherapy) AND surgery
 Age group check boxes: Adult, Senior

OUTCOMES DEFINITIONS
1. ARCHIVED – An archived document is a document that will no longer be tracked or updated
but may still be useful for academic or other informational purposes. The document is
moved to a separate section of the Web site and each page is watermarked with the
phrase “ARCHIVED”.
2. ENDORSED – An endorsed document is a document that the DSG/GDG has reviewed for
currency and relevance and determined to be still useful as guidance for clinical decision
making. A document may be endorsed because the DSG/GDG feels the current
recommendations and evidence are sufficient, or it may be endorsed after a literature
search uncovers no evidence that would alter the recommendations in any important way.
3. DELAY – A Delay means that there is reason to believe new, important evidence will be
released within the next year that should be considered before taking further action.
4. UPDATE – An Update means that the DSG/GDG recognizes that there is new evidence that
makes changes to the existing recommendations in the guideline necessary but these
changes are more involved and significant than can be accomplished through the Document
Assessment and Review process. The DSG/GDG will rewrite the guideline at the earliest
opportunity to reflect this new evidence. Until that time, the document will still be
available as its existing recommendations are still of some use in clinical decision making.
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