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Lung cancer screening:
New evidence, updated guidance

Emerging evidence supports lower thresholds for age
and smoking history when screening for lung cancer.
Here’s how the USPSTF and others have updated their
guidelines in response.

PRACTICE
RECOMMENDATIONS

> Recommend annual lung
cancer screening for all high-
risk adults ages 50 to 80 years
using low-dose computed
tomography. (&)

> Do not pursue lung cancer
screening in patients who quit
smoking > 15 years ago, have
a health problem that limits
their life expectancy, or are
unwilling to undergo lung
surgery. (&)

> Recommend varenicline as
first-line pharmacotherapy
Jfor smokers who would like to

quit. (©)

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

(B) Inconsistent or limited-quality
patient-oriented evidence

@ Consensus, usual practice,
opinion, disease-oriented
evidence, case series

CASE >

A 51-year-old man presents to your office to discuss lung cancer
screening. He has a history of hypertension and prediabetes. His
father died of lung cancer 5 years ago, at age 77. The patient
stopped smoking soon thereafter; prior to that, he smoked
1 pack of cigarettes per day for 20 years. He wants to know if he
should be screened for lung cancer.

lung cancer frequently results in a delayed diagnosis.

This, and the speed at which the disease progresses, un-
derscores the need for an effective screening modality. More
than half of people with lung cancer die within 1 year of diag-
nosis.! Excluding skin cancer, lung cancer is the second most
commonly diagnosed cancer, and more people die of lung
cancer than of colon, breast, and prostate cancers combined.?
In 2022, it was estimated that there would be 236,740 new cas-
es of lung cancer and 130,180 deaths from lung cancer."? The
average age at diagnosis is 70 years.?

The relative lack of symptoms during the early stages of

Screening modalities: Only 1 has
demonstrated mortality benefit
In 1968, Wilson and Junger® outlined the characteristics of
the ideal screening test for the World Health Organization: it
should limit risk to the patient, be sensitive for detecting the
disease early in its course, limit false-positive results, be ac-
ceptable to the patient, and be inexpensive to the health sys-
tem.? For decades, several screening modalities for lung cancer
were trialed to fit the above guidance, but many of them fell
short of the most important outcome: the impact on mortality.
I Sputum cytology. The use of sputum cytology, either in
combination with or without chest radiography, is not recom-
mended. Several randomized controlled trials (RCTs) have
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At this time, low-dose
computed tomography
is the only lung cancer
screening modality
that has shown benefit
for both disease-related
and all-cause mortality.

failed to demonstrate improved lung cancer
detection or mortality reduction in patients
screened with this modality.*

I Chest radiography (CXR). Several
studies have assessed the efficacy of CXR as
a screening modality. The best known was
the Prostate, Lung, Colon, Ovarian (PLCO)
Trial.® This multicenter RCT enrolled more
than 154,000 participants, half of whom re-
ceived CXR at baseline and then annually for
3 years; the other half continued usual care
(no screening). After 13 years of follow-up,
there were no significant differences in lung
cancer detection or mortality rates between
the 2 groups.®

ILow-dose computed tomography
(LDCT). Several major medical societies recom-
mend LDCT to screen high-risk individuals for
lung cancer (TABLE 151?). Results from 2 major
RCTs have guided these recommendations.

The National Lung Screening Trial
(NLST) was a multicenter RCT comparing
2 screening tests for lung cancer. Approxi-
mately 54,000 high-risk participants were
enrolled between 2002 and 2004 and were
randomized to receive annual screening with
either LDCT or single-view CXR. The trial was
discontinued prematurely when investigators
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noted a 20% reduction in lung cancer mortal-
ity in the LDCT group vs the CXR group.*
This equates to 3 fewer deaths for every 1000
people screened with LDCT vs CXR. There
was also a 6% reduction in all-cause mortality
noted in the LDCT vs the CXR group.

The NELSON trial, conducted between
2005 and 2015, studied more than 15,000 cur-
rent or former smokers ages 50 to 74 years
and compared LDCT screening at various in-
tervals to no screening.”® After 10 years, lung
cancer-related mortality was reduced by 24%
(or 1 less death per 1000 person-years) in
men who were screened vs their unscreened
counterparts.’ In contrast to the NLST, in the
NELSON trial, no significant difference in
all-cause mortality was observed. Subgroup
analysis of the relatively small population of
women included in the NELSON trial sug-
gested a 33% reduction in 10-year mortality;
however, the difference was nonsignificant
between the screened and unscreened
groups.’®

Each of these landmark studies had char-
acteristics that could limit the results' general-
izability to the US population. In the NELSON
trial, more than 80% of the study participants
were male. In both trials, there was significant
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TABLE 1

Lung cancer screening recommendations from American medical societies

Organization

Recommendation

Year

American Cancer Society?

Recommends annual low-dose computed tomography (LDCT) scan | 2018
screening for high-risk individuals (those ages 55 to 74 years who
currently smoke or have quit within the past 15 years AND have a
> 30-pack-year smoking history).?

American College of Chest Physicians

Recommends annual LDCT scan screening for high-risk individuals | 2021
(those ages 50 to 80 years with > 20-pack-year history of smoking
and current smoker or quit within past 15 years)."

Centers for Medicare and Medicaid Services

Recommends annual LDCT scan screening after completion of a 2022
shared decision-making visit for high-risk individuals (those ages
50 to 77 years with > 20-pack-year history of smoking and current
smoker or quit within the past 15 years).”

US Preventive Services Task Force (USPSTF)

Recommends annual LDCT scan screening for high-risk individuals | 2021
(those ages 50 to 80 years with a 20-pack-year history of smoking
and current smoker or quit within past 15 years). Discontinue when
person has not smoked for 15 years or if limited life expectancy.®

American Academy of Family Physicians

Endorses the USPSTF recommendation.® 2021

2 At press time, this organization’s guidelines were under review for an update.
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underrepresentation of Black, Asian, Hispan-
ic, and other non-White people.'*"® Further-
more, participants in these studies were of
higher socioeconomic status than the general
US screening-eligible population.

At this time, LDCT is the only lung can-
cer screening modality that has shown ben-
efit for both disease-related and all-cause
mortality, in the populations that were stud-
ied. Based on the NLST, the number needed
to screen (NNS) with LDCT to prevent 1 lung
cancer-related death is 308. The NNS to pre-
vent 1 death from any cause is 219.°

Updated evidence has led to
a consensus on screening criteria
Many national societies endorse annual
screening with LDCT in high-risk individuals
(TABLE 1519), Risk assessment for the purpose
of lung cancer screening includes a detailed
review of smoking history and age. The risk
of lung cancer increases with advancing age
and with cumulative quantity and duration of
smoking, but decreases with increasing time
since quitting. Therefore, a detailed smoking
history should include total number of pack-
years, current smoking status, and, if applica-
ble, when smoking cessation occurred.

In 2021, the US Preventive Services Task
Force (USPSTF) updated their 2013 lung can-
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cer screening recommendations, expand-
ing the screening age range and lowering
the smoking history threshold for triggering
initiation of screening.® The impetus for the
update was emerging evidence from system-
atic reviews, RCTs, and the Cancer Interven-
tion and Surveillance Modeling Network
(CISNET) that could help to determine the
optimal age for screening and identify high-
risk groups. For example, the NELSON trial,
combined with results from CISNET mod-
eling data, showed an empirical benefit for
screening those ages 50 to 55 years.®

As a result, the USPSTF now recom-
mends annual lung cancer screening with
LDCT for any adult ages 50 to 80 years who
has a 20-pack-year smoking history and cur-
rently smokes or has quit within the past
15 years.® Screening should be discontinued
once a person has not smoked for 15 years,
develops a health problem that substantially
limits life expectancy, or is not willing to have
curative lung surgery.®

Expanding the screening eligibility may
also address racial and gender disparities in
health care. Black people and women who
smoke have a higher risk for lung cancer at a
lower intensity of smoking.®

Following the USPSTF update, the Amer-
ican College of Chest Physicians and the
Centers for Medicare and Medicaid Services
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published updated guidance that aligns with
USPSTF’s recommendations to lower the age
and pack-year qualifications for initiating
screening.”!® The American Cancer Society
is currently reviewing its 2018 guidelines on
lung cancer screening.!* TABLE 1%' summa-
rizes the guidance on lung cancer screening
from these medical societies.

Effective screening could save lives

(and money)

A smoker’s risk for lung cancer is 20 times
higher than that of a nonsmoker'>'%; 55% of
lung cancer deaths in women and 70% in
men are attributed to smoking.'” Once diag-
nosed with lung cancer, more than 50% of
people will die within 1 year.! This underpins
the need for alung cancer screening modality
that reduces mortality. Large RCTs, including
the NLST and NELSON trials, have shown
that screening high-risk individuals with
LDCT can significantly reduce lung cancer-
related death when compared to no screen-
ing or screening with CXR alone.'"'?

There is controversy surrounding the cost
benefit of implementing a nationwide lung
cancer screening program. However, recent
use of microsimulation models has shown
LDCT to be a cost-effective strategy, with an
average cost of $81,000 per quality-adjusted
life-year, which is below the threshold of
$100,000 to be considered cost effective.!®
Expanding the upper age limit for screening
leads to a greater reduction in mortality but
increases treatment costs and overdiagnosis
rates, and overall does not improve quality-
adjusted life-years.'®

Potential harms: False-positives

and related complications

Screening for lung cancer is not without its
risks. Harms from screening typically result
from false-positive test results leading to over-
diagnosis, anxiety and distress, unnecessary
invasive tests or procedures, and increased
costs.’ TABLE 26'%2 lists specific complications
from lung cancer screening with LDCT.

The false-positive rate is not trivial. For
every 1000 patients screened, 250 people will
have a positive LDCT finding but will not have
lung cancer.” Furthermore, about 1 in every
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2000 individuals who screen positive, but who
do not have lung cancer, die as a result of com-
plications from the ensuing work-up.®

Annual LDCT screening increases the
risk of radiation-induced cancer by approxi-
mately 0.05% over 10 years.”’ The absolute
risk is generally low but not insignificant.
However, the mortality benefits previously
outlined are significantly more robust in both
absolute and relative terms vs the 10-year risk
of radiation-induced cancer.

Lastly, it is important to note that the
NELSON trial and NLST included a limited
number of LDCT scans. Current guidelines
for lung cancer screening with LDCT, in-
cluding those from the USPSTE recommend
screening annually. We do not know the cu-
mulative harm of annual LDCT over a 20- or
30-year period for those who would qualify
(ie, current smokers).

If you screen, you must be able

to act on the results

Effective screening programs should extend
beyond the LDCT scan itself. The studies that
have shown a benefit of LDCT were done at
large academic centers that had the appro-
priate radiologic, pathologic, and surgical
infrastructure to interpret and act on results
and offer further diagnostic or treatment
procedures.

Prior to screening for lung cancer with
LDCT, documentation of shared decision-
making between the patient and the clinician
is necessary.” This discussion should include
the potential benefits and harms of screen-
ing, potential results and likelihood of follow-
up diagnostic testing, the false-positive rate
of LDCT lung cancer screening, and cumula-
tive radiation exposure. In addition, screen-
ing should be considered only if the patient
is willing to be screened annually, is willing
to pursue follow-up scans and procedures
(including lung biopsy) if deemed necessary,
and does not have comorbid conditions that
significantly limit life expectancy.

Smoking cessation: The most
important change to make

Smoking cessation is the single most impor-
tant risk-modifying behavior to reduce one’s
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prematurely
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investigators
noted a 20%
reduction in lung
cancer mortality
in the low-
dose computed
tomography
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TABLE 2

Complications of LDCT screening for lung cancer

in appropriately selected individuals

Complication

Rate of complication

False-positive screening result

23% to 29% of individuals without lung cancer will have a
false-positive screening result'®?

Further imaging

Up to 58% of all individuals screened®

Invasive procedures

1.7% to 4.6% of individuals with a false-positive screening
result®

Death within 60 days of screening (related to a postscreening
procedural complication)

0.1 to 0.6 per 1000 individuals screened®?

Infection due to invasive procedure

38 infections per 1000 procedures performed?

Radiation-induced cancer

2.6 to 8.1 per 1000 individuals who have undergone
10 rounds of screening will develop cancer secondary to
screening with LDCT?!

LDCT, low-dose computed tomography.
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chance of developing lung cancer. At age 40,
smokers have a 2-fold increase in all-cause
mortality compared to age-matched non-
smokers. This rises to a 3-fold increase by the
age of 70.'

Smoking cessation reduces the risk of
lung cancer by 20% after 5 years, 30% to 50%
after 10 years, and up to 70% after 15 years.*
In its guidelines, the American Thoracic So-
ciety recommends varenicline (Chantix) for
all smokers to assist with smoking cessation.?

CASE

This 51-year-old patient with at least a
20-pack-year history of smoking should be
commended for giving up smoking. Based
on the USPSTF recommendations, he should
be screened annually with LDCT for the next
10 years.

Screening to save more lives
The results of 2 large multicenter RCTs have
led to the recent recommendation for lung
cancer screening of high-risk adults with the
use of LDCT. Screening with LDCT has been
shown to reduce disease-related mortality
and likely be cost effective in the long term.
Screening with LDCT should be part of
a multidisciplinary system that has the infra-
structure not only to perform the screening,
but also to diagnose and appropriately follow
up and treat patients whose results are con-
cerning. The risk of false-positive results lead-

ing to increased anxiety, overdiagnosis, and
unnecessary procedures points to the impor-
tance of proper patient selection, counseling,
and shared decision-making. Smoking ces-
sation remains the most important disease-
modifying behavior one can make to reduce
their risk for lung cancer. JFP

CORRESPONDENCE

Carlton J. Covey, MD, 101 Bodin Circle, David Grant
Medical Center, Travis Air Force Base, Fairfield, CA, 94545;
carlcovey24@gmail.com
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