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Research Questions 
1. What is the clinical effectiveness of routine PET scans for patients with non-

small cell lung cancer who have CT evidence of metastatic disease and who 

are not being considered for surgical resection? 

2. What is the cost-effectiveness of routine PET scans for patients with non-small 

cell lung cancer who have CT evidence of metastatic disease and who are not 

being considered for surgical resection? 

3. What are the evidence-based guidelines regarding the use routine PET scans 

for patients with non-small cell lung cancer who have CT evidence of 

metastatic disease and who are not being considered for surgical resection? 

Key Findings 
Seven non-randomized studies were identified regarding the clinical effectiveness of 

routine PET scans for patients with non-small cell lung cancer who have CT evidence 

of metastatic disease and who are not being considered for surgical resection. 

Methods 
A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as 

a focused Internet search. Methodological filters were applied to limit retrieval to 

health technology assessments, systematic reviews, meta-analyses, randomized 

controlled trials, non-randomized studies, economic studies, and guidelines. Where 

possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2007 and March 14, 

2017. 

Selection Criteria 
One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1:  Selection Criteria 

Population Patients with non-small cell lung cancer who have CT scan evidence of metastatic disease who are not 
being considered for surgical resection 

Intervention PET scanning 

Comparator No PET scan 

Outcomes Clinical effectiveness (e.g. changes in patient symptoms or outcomes), cost-effectiveness, evidence-based 
recommendations 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 
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Results 
Rapid Response reports are organized so that the higher quality evidence is 

presented first. Therefore, health technology assessment reports, systematic reviews, 

and meta-analyses are presented first. These are followed by randomized controlled 

trials, non-randomized studies, economic evaluations, and evidence-based 

guidelines. 

Seven non-randomized studies were identified regarding the clinical effectiveness of 

routine PET scans for patients with non-small cell lung cancer who have CT evidence 

of metastatic disease and who are not being considered for surgical resection. No 

relevant health technology assessments, systematic reviews, meta-analyses, 

randomized controlled trials, economic evaluations, or evidence-based guidelines 

were identified. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 
Seven non-randomized studies

1-7
 were identified comparing the clinical effectiveness 

of PET and CT in the diagnosis and staging of non-small cell lung cancers. One 

randomized study
1
 retrospectively reviewed patients (n=206) with histologically 

proven non-small cell lung cancer who underwent resection and/or mediastinoscopy. 

Each patient had pre-operative staging with integrated PET-CT as an adjunct to chest 

CT prior to resection and/or mediastinoscopy. The results showed that the sensitivity, 

specificity, accuracy, positive and negative predictive values were higher in integrated 

PET-CT than CT alone.
1
 The authors concluded that integrated PET-CT was superior 

to CT in nodal staging of non-small cell lung cancer.
1
 

A second non-randomized study
2
 retrospectively reviewed the diagnostic accuracy 

and predictive features of F-18 fluorodeoxyglucose positron emission tomography/ 

computed tomography (FDG-PET/CT) and CT alone in lymph node staging of T1 non-

small-cell lung cancers. This study included 160 patients with pathologically proven 

T1 subsolid non-small-cell lung cancers with lymph node staging. The maximum 

standardised uptake value (from FDG-PET/CT) and CT features of primary tumours 

were evaluated to investigate predictive factors for lymph node metastasis. The 

authors of this study concluded that FDG-PET/CT added little value to CT alone in the 

lymph node staging of T1 subsolid non-small-cell lung cancers.
2
 

A third non-randomized study
3
 compared the difference in patient outcomes (n=168) 

when non-small cell lung cancer staging was done with either PET-CT or other 

conventional staging techniques. Results indicated that patients staged with PET-CT 

had longer progression-free survival.
3
 The authors concluded that staging with PET-

CT lead to survival advantage in patients with locally advanced non-small cell lung 

cancer.
3
 

A fourth non-randomized study
4
 evaluated the accuracy of FDG-PET for diagnosing 

nodal status in lung cancer patients with pathologically proven N1 lymph node 

metastases, in comparison with that of CT. Pathologically proven N1 patients (n=19) 

with primary lung cancer undergoing preoperative CT and FDG-PET were 

investigated. The diagnosis was confirmed by surgery in all patients. Results showed 
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that the diagnostic accuracy of FDG-PET (21%) was low and similar to that of CT 

(32%).
4
 Both FDG-PET and CT were similar in their numbers of under- and over-

diagnosis.
4
 

A fifth non-randomized study
5
 aimed to evaluate the efficacy of FDG-PET in 

identifying tumour lung node lesions and to compare the diagnostic validity of CT and 

FDG-PET in the staging of patients (n=108) with non-small cell lung cancer. 

Diagnostic accuracy was evaluated by comparing FDG-PET and CT results with the 

definitive tumour diagnosis (made by histopathological study in patients who 

underwent surgery and by specific imaging methods and biopsy in patients who did 

not). The authors concluded that FDG-PET was significantly superior to CT for 

detection of mediastinal tumour disease.
5 

A sixth non-randomized study
6
 compared the diagnostic efficacies of integrated FDG-

PET/CT images and contrast-enhanced helical CT images in locoregional lymph node 

metastasis in the patients (n=122) with non-small cell lung cancer. The preoperative 

nodal staging (from imaging techniques) was compared with postoperative 

histopathological staging. The authors concluded FDG-PET/CT was more effective 

than enhanced CT as it improved the sensitivity, specificity, accuracy, positive 

predictive value, and negative predictive value over in the assessment of locoregional 

lymph nodes.
6
 FDG-PET/CT was also found to provide more efficient and accurate 

data of nodal staging.
6
 

A seventh non-randomized study
7
 compared diagnostic efficacies of helical dynamic 

CT and integrated PET/CT for the prediction of mediastinal nodal metastasis in stage 

T1 non-small cell lung cancer. Study patients (n=143) with stage T1 non-small cell 

lung cancer underwent both helical dynamic CT and integrated PET/CT followed by 

surgical nodal staging. The diagnostic efficacies of the two imaging techniques were 

compared using the McNemar test. The authors concluded contrast-enhanced helical 

dynamic CT better predicted, but not significantly so, mediastinal nodal metastasis 

than PET/CT, whereas PET/CT showed perfect specificity and higher accuracy than 

helical dynamic CT in stage T1 non-small cell lung cancer.
7
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