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Abstract

This statement summarizes the current U.S. Preventive
Services Task Force (USPSTF) recommendation on
screening for lung cancer and the supporting scientific
evidence, and updates the 1996 recommendations contained
in the Guide to Clinical Preventive Services, Second Edition:
Periodic Updates. In 1996, the USPSTF recommended
against screening for lung cancer (a "D" recommendation).
The Task Force now uses an explicit process in which the
balance of benefits and harms is determined exclusively by
the quality and magnitude of the evidence. As a result,
current letter grades are based on different criteria than those
in 1996. Explanations of the ratings and of the strength of
overall evidence are given in Appendix A and in Appendix
B, respectively. The complete information on which this
statement is based, including evidence tables and references,
is available in the summary of the evidence and in the
Systematic Evidence Review on this topic, available through
the USPSTF Web site
(http://www.preventiveservices.ahrq.gov) and through the
National Guideline Clearinghouse™
(http://www.guideline.gov). The summary of the evidence
and the recommendation statement are also available
through the Agency for Healthcare Research and Quality
(AHRQ) Publications Clearinghouse in print through
subscription to the Guide to Clinical Preventive Services,
Third Edition: Periodic Updates. To order, contact the
Clearinghouse at 1-800-358-9295, or e-mail
ahrqpubs@ahrq.gov. Recommendations made by the
USPSTF are independent of the U.S. Government. They
should not be construed as an official position of AHRQ or
the U.S. Department of Health and Human Services. This
was first published in Ann Intern Med. 2004;140:738-739.
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SUMMARY OF RECOMMENDATION

The U.S. Preventive Services Task Force (USPSTF)
concludes that the evidence is insufficient to recommend for
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or against screening asymptomatic persons for lung cancer
with either low dose computerized tomography (LDCT),
chest x-ray (CXR), sputum cytology, or a combination of
these tests. I recommendation.

The USPSTF found fair evidence that screening with LDCT,
CXR, or sputum cytology can detect lung cancer at an earlier
stage than lung cancer would be detected in an unscreened
population; however, the USPSTF found poor evidence that
any screening strategy for lung cancer decreases mortality.
Because of the invasive nature of diagnostic testing and the
possibility of a high number of false-positive tests in certain
populations, there is potential for significant harms from
screening. Therefore, the USPSTF could not determine the
balance between the benefits and harms of screening for
lung cancer.

CLINICAL CONSIDERATIONS

The benefit of screening for lung cancer has not
been established in any group, including
asymptomatic high-risk populations such as older
smokers. The balance of harms and benefits
becomes increasingly unfavorable for persons at
lower risk, such as nonsmokers.

The sensitivity of LDCT for detecting lung cancer
is 4 times greater than the sensitivity of CXR.
However, LDCT is also associated with a greater
number of false-positive results, more radiation
exposure, and increased costs compared with CXR.

Because of the high rate of false-positive results,
many patients will undergo invasive diagnostic
procedures as a result of lung cancer screening.
Although the morbidity and mortality rates from
these procedures in asymptomatic individuals are
not available, mortality rates due to complications
from surgical interventions in symptomatic patients
reportedly range from 1.3% to 11.6%; morbidity
rates range from 8.8% to 44%, with higher rates
associated with larger resections.

Other potential harms of screening are potential
anxiety and concern as a result of false-positive
tests, as well as possible false reassurance because
of false-negative results. However, these harms
have not been adequately studied.

DISCUSSION

Lung cancer is the second leading cancer in the United

States and the leading cause of cancer-related death among
men and women. In 2003, approximately 157,200 lung
cancer-associated deaths were predicted in the United States.

4 Incidence of lung cancer increases with age. 5 Although

cigarette smoking is the major risk factor for lung cancer, 6

other risk factors include family history, chronic obstructive
pulmonary disease, idiopathic pulmonary fibrosis,
environmental radon exposure, passive smoking, asbestos
exposure, and certain occupational exposures. 3 For a given

amount of tobacco exposure, some studies suggest that
women are at higher risk for developing lung cancer than
men. 7 Women tend to develop adenocarcinoma of the lung

disproportionately to men, 8 and adenocarcinoma tends to

occur peripherally, making it more readily visible on
radiography. Lung cancer has a poor prognosis; even with
advances in therapy, average 5-year survival rates are less
than 15% for all those with lung cancer. 4 Five-year survival

ranges from 70% for patients with Stage I disease to less
than 5% for those with Stage IV disease. 9

The USPSTF examined the evidence for the accuracy of
screening tests for lung cancer (CXR, with or without
sputum cytology, and LDCT) in the general population as
well as in the high-risk population. The sensitivity and
specificity of CXR for diagnosing lung cancer are 26% and
93%, respectively, with a positive predictive value of an
abnormal CXR of 10% (estimates based on LDCT as the
gold standard). 10 The false-positive rate of LDCT (defined

as number of patients with abnormal LDCT requiring further
evaluation who do not have cancer) ranges from 5% to 41%.

3 Most abnormalities found on LDCT are resolved on high-

resolution CT. This wide range of false-positive results is
likely to be because of underlying differences, such as
prevalence of pulmonary fungal infections, in the
populations studied. Most of the patients (63% to 90%) with
abnormalities found on high-resolution CTs are
subsequently found to have cancer. 3

Two fair-quality randomized controlled trials (RCTs)
screened high-risk males using annual CXR with or without
sputum cytology every 4 months and have shown no lung
cancer mortality benefit from adding cytology to annual
CXR. 11 Two fair quality RCTs among high-risk men

comparing intensive screening with less intensive screening
(CXR plus sputum cytology every 4 months versus CXR
plus sputum cytology every year, 12 or CXR every 6 months

versus CXR every 3 years) also showed no lung cancer
mortality benefit from more frequent screening. 13 Five fair-

quality case-control studies from Japan show lung cancer
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mortality benefit with CXR screening among high-risk men
(with smoking exposure) and low-to high-risk women (with
and without direct smoking exposure). 15,16,17,18,19

Interpretation of these studies is limited by lack of control
for occupational exposures and family history, and possible
bias from the screening of healthy persons. 3 Another

limitation of the lung cancer screening-specific RCTs was
the use of prevalence screening at the beginning of the
studies. Consequently, there were no completely unscreened
control groups.

Six recent cohort studies of LDCT have shown that LDCT is
significantly more sensitive than CXR for identifying lung
cancer and also identifies a significantly higher proportion of
small (early-stage, resectable) lung cancers than CXR.

20,21,22,23,24,25,26 However, the effectiveness of LDCT in

decreasing lung cancer mortality cannot be evaluated from
these studies because of the absence of randomization and
the lack of an unscreened control group for which mortality
was an outcome.

An important concern in lung cancer screening is over-
diagnosis (and potential over-treatment). Data from the
Mayo Lung Project showed increased rates of early tumors
in the CXR/sputum cytology-screened group compared with
the control group, without a change in numbers of advanced
tumors or subsequent mortality rates, suggesting diagnosis
of a pool of indolent tumors. 27 The false-positive rate with

LDCT ranges from 5% to 41% in prevalence screening and
3% to 12% in incidence screening, with most abnormalities
resolved on high-resolution computerized tomography.
Harms include cost and risk associated with further
evaluation and the potential anxiety and concern of false-
positive test results. In addition, the rate of false-negative
CXRs is estimated to be as high as 75%, which can lead to
false reassurance LDCT, which also has been shown to have
false-negative results (eg, nodules identified retrospectively).

21 More studies are needed to quantify the harms of over- and

under-diagnosis.

Overall, mortality rates from invasive procedures in
symptomatic patients range from 1.3% to 11.6%, with lower
mortality among patients undergoing smaller resections. 2,3

Comorbidity and the volume of surgery have also been
shown to affect surgical risks. The morbidity reported
among several series of thoracotomy ranges between 8.8%
and 44%, depending on the extent of the resection, the
number of procedures performed by the center, and the
comorbidities of the patient. 2,3

Although no RCT of screening for lung cancer with
mortality outcomes in the general population has yet been
completed, at least 3 such RCTs are currently in progress. 3

In addition, new technologies are being studied for potential
use in lung cancer screening, including immunogenetic-
based tests, molecular analysis of sputum, automated image
sputum cytology, and fluorescence bronchoscopy. In the
absence of results from an RCT screening of the general
population with mortality outcomes, the USPSTF concludes
there is insufficient evidence to recommend for or against
screening for lung cancer.

RECOMMENDATIONS OF OTHERS

Lung cancer screening recommendations from the American
Cancer Society can be accessed at
http://www.cancer.org/docroot/PUB/content/PUB_3_8X_A
merican_Cancer_Society_Guidelines_for_the_Early_Detecti
on_of_Cancer_update_2001.asp. The policy of the American
Academy of Family Physicians can be accessed at
http://www.aafp.org/x24974.xml. Recommendations from
the Canadian Task Force on Preventive Health Care can be
accessed at http://www.ctfphc.org. Relevant guidelines from
other organizations on lung cancer screening can be accessed
at the National Guideline Clearinghouse at
http://www.guideline.gov. Corresponding Author: Ned
Calonge, MD, MPH, Chair, U.S. Preventive Services Task
Force, c/o Program Director, USPSTF, Agency for
Healthcare Research and Quality, 540 Gaither Road,
Rockville, MD 20850, e-mail: uspstf@ahrq.gov.

Members of the U.S. Preventive Services Task Force* are
Alfred O. Berg, MD, MPH, Chair, USPSTF (Professor and
Chair, Department of Family Medicine, University of
Washington, Seattle, WA); Janet D. Allan, PhD, RN, CS,
Vice-chair, USPSTF (Dean, School of Nursing, University
of Maryland Baltimore, Baltimore, MD); Paul Frame, MD
(Tri-County Family Medicine, Cohocton, NY, and Clinical
Professor of Family Medicine, University of Rochester,
Rochester, NY); Charles J. Homer, MD, MPH (Executive
Director, National Initiative for Children's Healthcare
Quality, Boston, MA); Mark S. Johnson, MD, MPH
(Professor of Family Medicine, University of Medicine and
Dentistry of New Jersey-New Jersey Medical School,
Newark, NJ); Jonathan D. Klein, MD, MPH (Associate
Professor, Department of Pediatrics, University of Rochester
School of Medicine, Rochester, NY); Tracy A. Lieu, MD,
MPH (Associate Professor, Department of Ambulatory Care
and Prevention, Harvard Pilgrim Health Care and Harvard
Medical School, Boston, MA); C. Tracy Orleans, PhD
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(Senior Scientist, The Robert Wood Johnson Foundation,
Princeton, NJ); Jeffrey F. Peipert, MD, MPH (Director of
Research, Women and Infants' Hospital, Providence, RI);
Nola J. Pender, PhD, RN (Professor Emeritus, University of
Michigan, Ann Arbor, MI); Albert L. Siu, MD, MSPH
(Professor and Chairman, Brookdale Department of
Geriatrics and Adult Development, Mount Sinai Medical
Center, New York, NY); Steven M. Teutsch, MD, MPH
(Executive Director, Outcomes Research and Management,
Merck & Company, Inc., West Point, PA); Carolyn
Westhoff, MD, MSc (Professor of Obstetrics and
Gynecology and Professor of Public Health, Columbia
University, New York, NY); and Steven H. Woolf, MD,
MPH (Professor, Department of Family Practice and
Department of Preventive and Community Medicine and
Director of Research, Department of Family Practice,
Virginia Commonwealth University, Fairfax, VA).

*Members of the Task Force at the time this
recommendation was finalized. For a list of current Task
Force members, go to
http://www.ahrq.gov/clinic/uspstfab.htm.
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APPENDIX A

U.S. PREVENTIVE SERVICES TASK FORCE
RECOMMENDATIONS AND RATINGS

The Task Force grades its recommendations according to
one of 5 classifications (A, B, C, D, I) reflecting the strength
of evidence and magnitude of net benefit (benefits minus
harms):

A.The USPSTF strongly recommends that clinicians provide
[the service] to eligible patients. The USPSTF found good
evidence that [the service] improves important health
outcomes and concludes that benefits substantially outweigh
harms.

B. The USPSTF recommends that clinicians provide [the
service] to eligible patients. The USPSTF found at least fair
evidence that [the service] improves important health
outcomes and concludes that benefits outweigh harms.

C. The USPSTF makes no recommendation for or against
routine provision of [the service]. The USPSTF found at

least fair evidence that [the service] can improve health
outcomes but concludes that the balance of benefits and
harms is too close to justify a general recommendation.

D. The USPSTF recommends against routinely providing
[the service] to asymptomatic patients. The USPSTF found
at least fair evidence that [the service] is ineffective or that
harms outweigh benefits.

I. The USPSTF concludes that the evidence is insufficient to
recommend for or against routinely providing [the service].
Evidence that [the service] is effective is lacking, of poor
quality, or conflicting and the balance of benefits and harms
cannot be determined.

APPENDIX B

U.S. PREVENTIVE SERVICES TASK FORCE
STRENGTH OF OVERALL EVIDENCE

The USPSTF grades the quality of the overall evidence for a
service on a 3-point scale (good, fair, poor):

Good:Evidence includes consistent results from well-
designed, well-conducted studies in representative
populations that directly assess effects on health outcomes.

Fair:  Evidence is sufficient to determine effects on health
outcomes, but the strength of the evidence is limited by the
number, quality, or consistency of the individual studies,
generalizability to routine practice, or indirect nature of the
evidence on health outcomes.

Poor: Evidence is insufficient to assess the effects on health
outcomes because of limited number or power of studies,
important flaws in their design or conduct, gaps in the chain
of evidence, or lack of information on important health
outcomes.
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