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Work-Related Lung Cancer: The
Practitioner’s Perspective

See also Frank, p. 1276; Pyenson and Tomicki, p. 1292;

Mulshine, p. 1294; and Markowitz et al., p. 1296.

Work exposures are well-
known risk factors for lung cancer.
A recent review noted that the
International Agency for Research
on Cancer (IARC) has found
“sufficient evidence” that 19 oc-
cupational agents can cause lung
cancer in humans (IARCGroup1;
see the box on the next page).1

Two key factors affecting risk for
work-related lung cancer are level
of exposure to one or more oc-
cupational carcinogens2 and
smoking history, with these
two factors often having greater
than additive effects.3

Primary prevention by reducing
or eliminating causative exposures
to occupational carcinogens and
tobacco smoke is the best way to
prevent the human and economic
costs of work-related lung cancer.
The National Institute for Occu-
pational Safety and Health has
published an updated Chemical
Carcinogen Policy, including a new
occupational exposure limit: the
Risk Management Limit for Car-
cinogens,2 which generally will be
set at a risk levelof oneexcess cancer
caseper10000workers in a45-year
working lifetime. The National
Institute for Occupational Safety
and Health also has published rec-
ommendations for preventing
tobacco-related illness through
workplace policies such as smoke-
free workplaces and providing
cessation support for employees
who use tobacco products.4

LUNG CANCER
SCREENING

If primary prevention fails and
an individual acquires a very high
risk of lung cancer, secondary
prevention through screening
for lung cancer with low-dose
chest computerized tomography
(CT) has emerged as a clinical
intervention.5–7 Recent guide-
lines from the American College
of Chest Physicians provide the
following positive but cautionary
endorsement5: “low-dose CT
screening for lung cancer results in
a favorable but tenuous balance
of benefits and harms.” This
favorable balance depends on
proper attention to issues such
as patient selection, image acqui-
sition and evaluation, manage-
ment of findings, and inclusion of
smoking cessation interventions.5

The intended benefit of low-
dose chest CT screening is to de-
tect lung cancer at early stages
when treatment has better out-
comes. Examples of potential
harms include morbidity and
mortality from procedures per-
formed after screening such as bi-
opsies and surgeries, unnecessary
procedures triggered by identifi-
cation of nodules ultimately found
to be benign, overdiagnosis and
overtreatment of cancer that
would not have affected the
well-being of an individual before
death (either because the cancer
was indolent or because the

individual died from another
condition), risk of iatrogenic can-
cer from cumulative radiation
exposure, and psychological con-
sequences of screening. Cost-
effectiveness is also a concern.5

REIMBURSEMENT
CRITERIA

In the United States, the
Centers for Medicare and Med-
icaid Services (CMS) has issued
eligibility criteria for receiving re-
imbursement for annual low-dose
CT screening.6 Key criteria are age
55 to 77 years, a smoking history of
at least 30 pack-years, and quitting
smoking less than 15 years ago.
Patients must participate in shared
decision-making, and data from
screening must be reported to
a CMS-approved registry (cur-
rently operated by the American
College of Radiology).

The CMS reimbursement
criteria parallel the inclusion
criteria of the landmark National
Lung Screening Trial (NLST),
differing mainly in upper age

limit (age 74 inNLST). InNLST,
most lung cancers were identified
at early stages, and about three
lung cancer deaths were pre-
vented per 1000 persons screened,
at an overall cost of $81 000 per
quality-adjusted life-year.5 To
achieve these benefits, well-
organized programs are needed
to provide the clinical follow-up
that is frequently required for
screening-identified nodules.5,6

The frequency of nodule identi-
fication in NLST during the
screening period was 39.1% and
in the Veterans Health Affairs
Lung Cancer Screening Demon-
stration Project was 59.7%.5

CMS reimbursement criteria
and most authoritative recom-
mendations to date support
screening of those with a smok-
ing history of 30 pack-years
or more and less than 15 years
since cessation of smoking.
Most do not account for risk
associated with exposure to oc-
cupational carcinogens.5,6 The
National Comprehensive Can-
cer Network (NCCN) recom-
mendations are an exception,
recommending that those older
than 50 with smoking histories
greater than 20 pack-years and
at least one additional lung
cancer risk factor (including
exposure to occupational lung

ABOUT THE AUTHORS
David N. Weissman is with the Respiratory Health Division, National Institute for Oc-
cupational Safety and Health, Centers for Disease Control and Prevention, Morgantown,
WV. John Howard is with the National Institute for Occupational Safety and Health,
Centers for Disease Control and Prevention, Washington, DC.

Correspondence should be sent to John Howard, MD, National Institute for Occupational
Safety and Health, 395 E St SW,Washington, DC 20201 (e-mail: zkz1@cdc.gov). Reprints
can be ordered at http://www.ajph.org by clicking the “Reprints” link.

This editorial was accepted July 11, 2018.
Note. The authors are full-time employees of the US government and have no commercial

conflicts of interest to disclose. The findings and conclusions in this editorial are those of the authors
and do not necessarily represent the views of the National Institute for Occupational Safety and
Health.

doi: 10.2105/AJPH.2018.304660

1290 Editorial Weissman and Howard AJPH October 2018, Vol 108, No. 10

mailto:zkz1@cdc.gov
http://www.ajph.org


carcinogens) be eligible for
low-dose chest CT screening.6

An analysis performed by a
French working group of lung
cancer risk from occupational
carcinogens supports the general
approach of considering com-
bined risk from occupational
carcinogens and smoking as an
indication for low-dose chest
CT screening.3 It estimates
that a level of lung cancer risk
equivalent to 30 pack-years of
smoking is reached only after
combined exposure to occupa-
tional carcinogens and less than
20 pack-years of smoking for
a few types of occupational
carcinogens (plutonium; arsenic
and its compounds; bis[choro-
methyl] ether; chloromethyl
methyl ether).

NUCLEAR WEAPONS
WORKERS

In this issue of AJPH, Mar-
kowitz et al. (p. 1296) reported
screening yields and lung can-
cer stages at time of diagnosis
resulting from low-dose CT lung
cancer screening provided to
nuclear weapons workers aged
50 years or older with a smoking
history of one pack-year or
greater. A baseline low-dose
CT scan was obtained in 7159
workers, and a follow-up low-
dose CT scan (range= 10–18
months) was obtained in 3110.

At baseline examination,
screening yields from the subsets
of workers meeting NLST eli-
gibility criteria or NCCN (but
not NLST) criteria were similar

to those reported by the NLST.
At the follow-up examination,
screening yield in the NCCN
(but not NLST) group declined
substantially. At initial and follow-
up examinations, most lung
cancers identified were at lower
stages (IA and IB). Screening
yields in those not meeting eligi-
bility criteria for either NLST
or NCCN were low at baseline
and follow-up examinations.

Currently reported results do
not quantify the proportion of
workers with lung nodules re-
quiring follow-up (which might
be high among those working
in dusty trades), potential harms
of low-dose CT screening, or
benefits expressed as metrics such
as lives saved or quality-adjusted
life-years gained. Additional re-
ports from this cohort of nuclear
weapons workers may help ad-
dress these issues.

THE PRACTITIONER
PERSPECTIVE

Given the many types of
occupational carcinogens, usual
lack of exposure information
needed for quantitative estimates
of individual lung cancer risk,
incomplete nature of the science,
and frequent lack of reimburse-
ment, how can a practitioner
determine when low-dose CT
screening might be appropriate
for someone with a history of
exposure to occupational car-
cinogens? Recognizing the
limitations of current data,
the following approach is cur-
rently reasonable. Regardless of
whether low-dose CT screening
occurs within the context of
established indications for re-
imbursement, decisions about
embarking on a screening pro-
gram always should be shared
with the patient and based
on a foundation of counseling

about potential benefits and
harms (including the potential
for lack of reimbursement). Low-
dose CT screening always should
be considered if a patient meets
CMS or US Preventive Services
Task Force criteria.6 It is appro-
priate to discuss low-dose CT
screening with patients satisfying
NCCN’s recommendations and
reach a shared decision about
screening. To improve the evi-
dence base and refine recom-
mendations, even low-dose
CT screening not meeting in-
dications for reimbursement
should be performed in a fashion
consistent with CMS require-
ments and data describing bene-
fits and harms reported to the
American College of Radiol-
ogy’s national registry. Screening
within the context of well-
designed research studies is also
appropriate. Finally, diagnostic
evaluation of patients with clin-
ical findings suggestive of lung
cancer and appropriate follow-up
of nodules identified by low-dose
chest CT screening should be
pursued as part of routine clinical
practice.

With improved effectiveness
data and technological advances
such as blood biomarkers for
lung cancer and ultra-low-dose
CT, the practice of low-dose
chest CT screening for work-
related lung cancer undoubtedly
will continue to evolve. Still,
it is important never to forget
that primary prevention of
lung cancer—that is, prevent-
ing exposure to tobacco, oc-
cupational carcinogens, and
other lung carcinogens—is
the most effective type of
prevention.

David N. Weissman, MD
John Howard, MD
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OCCUPATIONAL AGENTS IDENTIFIED AS HAVING
SUFFICIENT EVIDENCE FOR CAUSING LUNG
CANCER IN HUMANS (INTERNATIONAL AGENCY
FOR RESEARCH ON CANCER GROUP 1)

Arsenic and inorganic arsenic compounds

Asbestos (all forms, including actinolite, amosite, anthophyllite, chrysotile,

crocidolite, tremolite)

Beryllium and beryllium compounds

Bis(chloromethyl) ether and chloromethyl methyl ether (technical-grade)

Cadmium and cadmium compounds

Chromium (VI) compounds

Coal-tar pitch

Engine exhaust, diesel

Nickel compounds

Outdoor air pollution

Particulate matter in outdoor air pollution

Plutonium

Radon-222 and its decay products

Silica dust, crystalline, in the form of quartz or cristobalite

Soot

Sulfur mustard

Tobacco smoke, secondhand

Welding fumes

X-radiation and gamma radiation

Source. Adapted from Loomis et al.1
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Lung Cancer Screening: A
Cost-Effective Public Health
Imperative

See also Frank, p. 1276; Weissman and Howard, p. 1290;

Mulshine, p. 1294; and Markowitz et al., p. 1296.

Lung and bronchus cancer
cause themost deaths of all cancers
and account for about one quarter
of US cancer deaths. The five-
year survival rate (portion of
people still living five years after
their initial diagnosis) for lung and
bronchus cancer is only 18.6%1;
however, 88% of those with
screen-detected stage I cancer are
alive 10 years after diagnosis.2

Screenings that increase early
detection of lung and bronchus
cancer will decrease mortality,
which makes low-dose comput-
erized tomography (CT) screen-
ing a public health imperative.

Traditionally, physician-based
medicine focused on treating
conditions, whereas public health
focused on preventing or con-
trolling disease. Today, the dis-
tinction is blurred; physician
quality assessments often include
metrics on the portion of their
patients who receive guideline-
based screening. However, the
dismal uptake of low-dose CT
screening through physician-
focused efforts suggests that the
public health community needs to

champion low-dose CT screening
and embrace its cost-effectiveness.

ESTABLISHED
BENEFITS OF
SCREENING

In this issue of AJPH,
Markowitz et al. (p. 1296) offers
additional evidence that lung
and bronchus cancer is detectable
at early stages with low-dose
CT. Low-dose CT screening
is recommended by the US Pre-
ventive Services Task Force, and its
effectiveness in reducing mortality
among high-risk populations has
been established by randomized
controlled trials, cohort studies, and
actuarial studies. Low-dose CT
screening can also identify other
modifiable conditions associated
with smoking—specifically, chronic
obstructive pulmonary disease and
coronary artery disease.3 The scan is
not invasive or painful, and research
shows that the few false-positive
results are rarely harmful.4

Markowitz et al.’s article ex-
tends the well-established benefits
of low-dose CT screening to an

occupational hazard cohort; the
context is worksite-screening ef-
forts. The authors have provided
important evidence that (1) work-
site programs’ health promotion of
low-doseCT screening is effective,
especially for union-supported
health programs; (2) low-dose CT
screening programs in rural areas
can be effective; and (3) the prac-
tical program’s results are similar to
those of randomized controlled
trials. Worksite health initiatives
are not new,5 but this demon-
stration that worksite-related low-
dose CT screening can be effective
is important, because the usual
medical settings have been frus-
tratingly slow to adopt low-dose
CT screening.

OVERCOMING ACCESS
BARRIERS

In an effort to remove cost
barriers, health insurance policies
usually are required to cover

screenings recommended by
the US Preventive Services
Task Force for individuals deemed
to be at elevated risk based on age,
gender, and other characteristics.
Covered screenings include mam-
mograms; cervical, colorectal, and
prostate cancer screening; and
sexually transmitted infection
screening. Medicare and commer-
cial insurance cover low-dose CT
for adults aged 55 to 80 who have
an elevated risk for lung cancer, but
individuals can face access barriers
through lack of awareness or ex-
cessively narrow at-risk criteria.

Markowitz et al.’s findings
support widening the criteria for
defining the at-risk population
that should be provided low-dose
chest CT screening, particularly
the smoking “time since quit-
ting” criteria―30.3% of lung
cancer detected in Markowitz
et al.’s study occurred in in-
dividuals who had quit smoking
at least 15 years earlier, which
would have excluded them from
screening based on National
Lung Screening Trial criteria.
Widening these criteria will in-
crease the population eligible for
insurance-covered screening.

Lung cancer deaths could
become a “disease of the poor”
through lack of screening
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