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Key Aspects for Implementing a 
Lung Cancer Screening Program
Erin Burns, PhD

For clinicians who see patients at risk of 
developing lung cancer, a new guide on the 
implementation of lung cancer screening 

(LCS) programs has been developed by a panel of 
experts from the American Lung Association and the 
American Thoracic Society (ATS).1 In this pragmatic 
guide, experts from a variety of US institutions pro-
vide a toolkit for how to design, implement, and con-
duct LCS programs.

“The problem is that 75% of lung cancers are found 
at stage III or stage IV, where we can’t do surgery, and 

unless [patients] have some rare 
molecular mutation, they usually 
progress and die from lung can-
cer,” said Michael A. Pritchett, DO, 
MPH, of FirstHealth of the Carolinas 
and Pinehurst Medical Clinic in 
Pinehurst, North Carolina, in an 
interview with MD Magazine®.

“Several years ago, the National 
Lung Screening Trial found that we can [reduce] mor-
tality [by 20%] by doing low-dose screening with CT 
[computed tomography] scans,” Dr. Pritchett said. “All 
the major societies have agreed that this is useful and 
can really create what’s called a stage shift. We want 
to shift that and flip those numbers, so at least 75% of 
patients are found at stage I or stage II [and] we can do 
surgery or just radiation therapy.”

The document was compiled using information from 
a survey designed to address real-world approaches to 
common problems encountered in LCS and program 
implementation for which guideline or consensus 
statements may not exist.

 BURNS, continued on page 2
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Screening Criteria
Annual LCS for individuals at risk of developing lung 
cancer is recommended by major medical organizations, 
including CMS and the US Preventive Services Task 
Force. According to Dr. Pritchett, patients have to be 55 
to 77 years, with a 30-pack-per-year history of smoking. 
They also must be asymptomatic and cannot have had a 
CT scan in the last year.

“When we started this, we were getting everyone sent 
for LCS. [But] if they don’t meet the criteria, CMS won’t 
pay for it. The primary care physicians have to learn 
the criteria, know where patients can be scanned, and 
know we can take care of it [if they find something],” Dr. 
Pritchett said.

Core Domains of Lung Cancer 
Screening Programs
Policy statements from the American College of Chest 
Physicians and the ATS addressed who is screened, CT 
performance, reporting, lung nodule management, 
smoking cessation, patient and provider education, and 
data collection to ensure that the benefits of LCS out-
weigh potential harms as it is implemented.

LCS programs should collect data on lung cancer 
development risk for all enrolled subjects. The program 
must confirm an existing policy regarding individuals 
who will be offered screening, with the requirement that 
≥90% of all screened subjects match this policy's criteria. 

A low-dose CT for LCS should be performed based on 
American College of Radiology and Society of Thoracic 
Radiology specifications, and programs should collect 
data to verify that the average radiation dose complies 
with these recommendations.

A structured reporting system is recommended, and 

LCS programs should collect data related to compliance. 
Each program should confirm that at least 90% of CT 
screen reports are following the reporting system. 

Regarding lung nodule management algorithms, pro-
grams should incorporate the following steps:

• Clinicians who have expertise regarding lung nod-
ule management and lung cancer treatment

• A nodule-characterization method and man-
agement tracking

• A communication approach between the ordering 
provider and the patient

• Data collection on the use and outcomes from 
surveillance and diagnostic imaging and biop-
sies for management

LCS programs must be integrated with a smoking ces-
sation program, and data should be collected regarding 
the interventions offered to active smokers. 

Clinicians must be educated to discuss the risks and 
benefits of screening with patients. LCS programs must 
list educational strategies used to educate providers 
and demonstrate the availability of standardized educa-
tional material. 

LCS programs are required to collect data related to 
each component, testing outcomes, and cancer diagno-
ses, and these data must be reported annually to an over-
sight body. The program must respond to concerns from 
this oversight body to maintain accreditation. 

“The key takeaway is to know the parameters, and 
for every patient who meets those parameters, I want 
them to be sent for a LCS CT scan, and then we can take 
care of the rest,” Dr. Pritchett said. “We understand the 
primary care doctors are overwhelmed, and yes, we are 
asking for 1 more thing. But this 1 more thing can save 
somebody’s life.” 
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yes, we are asking for 
one more thing. But this 
one more thing can save 
somebody’s life.”
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Strategies for Lung Cancer Screening Implementation—
Program Structure and Panel Profiles
Jennifer L. Logan, MD, MPH

The structure of lung cancer screening (LCS) pro-
grams in the United States vary by resource avail-
ability, provider expertise, type of institution, 

and interests of the organization. Often these programs 
are developed through the reorganization of preexisting 
multidisciplinary models that have been providing ser-
vices related to lung cancer. MD Magazine® contacted 
experts from several medical centers across the country 
for details on their programs’ approaches. 

Program Structure
LCS programs typically fit into 1 of 3 categories: central-
ized, decentralized, or hybrid.

Centralized LCS programs are resource intensive and 
generally require the services of a coordinator, a clini-
cian leader, and a multidisciplinary team. Among the 
services offered by these programs: education, recruit-
ment for screening, scheduling; and ordering, perfor-
mance, and interpretation of tests. These programs also 
play a major role in arranging consultations, follow-up 
testing, and tracking of patient outcomes.

In contrast, decentralized programs provide screening 
and interpretation services for referring providers, who 
are responsible for other aspects of care, such as referral 
and follow-up of results.

Hybrid LCS programs use a combination of cen-
tralized and decentralized services. Components not 
addressed by the screening program are managed by 
patients’ primary care physicians.

The US Preventive Services Task Force (USPSTF), 
which issued the most recent LCS guidelines in 2013, 
emphasizes the importance of shared decision making 
in implementing a LCS program.1 Rather than uniformly 
recommending that all patients meeting eligibility cri-
teria be screened, the USPSTF specifically states that 
patients should participate in a discussion of possible 
benefits, limitations, and known and unknown harms.1 

Investigators at Cleveland Clinic recently published 
findings showing that patients participating in shared 
decision-making visits for LCS had improved knowledge 
of age and smoking history eligibility criteria for screen-
ing, as well as the harms and benefits related to it.2 

This shared decision-making model has been 
embraced by centralized LCS programs as well as 
many hybrid programs. To get a better sense of 
how centralized LCS programs are implementing 

shared decision making and other components, MD 
Magazine® spoke with Kim L. Sandler, MD, codirector 
of the Lung Screening Program, to learn how the pro-
gram works at Vanderbilt University Medical Centerin 
Nashville, Tennessee. 

“We offer to perform the shared 
decision-making visits for all our 
patients and in doing so can signifi-
cantly decrease the burden on refer-
ring providers,” Dr. Sandler explained. 
The program also provides smoking 
cessation counseling; documents 
components of the Prostate, Lung, 
Colorectal, and Ovarian risk predic-

tion model, coordinates follow-up for abnormal find-
ings; and schedules routine follow-up scans.

Panel Profiles
Panelists from several medical centers across the coun-
try provided details about their programs’ approaches 
to implementing centralized, decentralized, or 
hybrid LCS programs.

Participating organizations were predominantly aca-
demic medical centers (9), with other panelists repre-
senting community teaching hospitals (2), large multi-
specialty group practices (3), a private health system (1), 
and a Veterans Affairs hospital system (1). Organizations 
were located primarily in 4 geographical locations: 
Massachusetts, the Midwest, the West Coast, and New 
York, New York.

Of the 16 participating organizations, 9 indicated 
that they use a hybrid LCS model that included both 
centralized and decentralized components. One orga-
nization uses a decentralized system, and 5 use a cen-
tralized system.

All organizations with centralized and hybrid pro-
grams reported using a centralized tracking system. 
Programs differed most in how screening orders are pro-
cessed. Whereas centralized programs have personnel 
who complete this process, the hybrid systems generally 
rely on provider-initiated ordering for screening.

LCS programs, whether centralized, hybrid, or decen-
tralized, are often governed by a steering committee 
or other multidisciplinary team. Clinician specialists 
from pulmonary medicine, radiology, medical oncology, 
thoracic surgery, and radiation oncology participate in 
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organizational efforts to establish policies and proce-
dures and monitor implementation.

To track LCS activities, organizations use a variety of 
tools. Electronic medical record–based registries and 
other commercially developed databases are commonly 
used, as are dedicated and nondedicated internal data-
bases developed by individual institutions.

Organizations serve a wide range of patient popula-
tions with their LCS programs. Most programs report 
serving minority groups, including African Americans 
and Hispanics. Other groups that benefit from these 
programs include socioeconomically disadvantaged 
populations who lack health insurance or who have 
Medicaid. Groups less commonly served by panel-
ist organizations include those living and not living 
in general urban areas, immigrants, and members 
of the military.

Sandler supports the movement toward centraliza-
tion of LCS services. “There are enormous benefits to 
having a centralized program,” she said. “We have seen 
a significant increase in enrollment since moving to a 

centralized program. Our adherence rate [has] increased 
dramatically as well.

“I believe the more integration there is across the hos-
pital system, the better,” Sandler continued. “Primary 
care doctors, radiologists, oncologists, surgeons, and 
others all want to provide the best care for patients. We 
know that screening for lung cancer saves lives, and 
we know that very few eligible patients are enrolling. 
We have a multidisciplinary team, and we are working 
to continue to increase awareness for lung screening 
across our area.” 
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Experts Give Advice on How to Plan a Successful Lung 
Cancer Screening Program
Hannah Kent-Ritchie, PhD

Screening high-risk individuals for lung cancer 
with low-dose tomography is an effective and 
recommended approach for reducing mortal-

ity from the condition. That said, planning a lung 
cancer screening (LCS) program can be challenging, 
as a successful program requires strategic multidis-

ciplinary collaboration. 
 Clinicians planning to start a 
new LCS program would do well 
to adhere to the new guide devel-
oped by the American Thoracic 
Society and the American Lung 
Association, particularly to the sec-
tion on program implementation.1

The section, Implementation 
Guide for Lung Cancer Screening, was written by 
Carey C. Thomson, MD, MPH, director of the Lung 
Cancer & Lung Nodule Care Program at Mount 
Auburn Hospital, Cambridge, Massachusetts, and 
Andrea McKee, MD, cochair of the Lung Cancer 

Screening Steering Committee at Lahey Hospital & 
Medical Center, Burlington, Massachusetts, and is 
available online.2

In the “Planning an LCS Program” section of the 
guide, pulmonary experts from various successful 
LCS programs across the United States describe the 
strategies their institutions used to overcome com-
monly encountered implementation obstacles and 
ensure the success of an effective program. Here's 
what more some of them have to say on the process.

Establishing Resources and 
Program Structure
The first step in starting an LCS program is to secure 
resources to support a multidepartmental program. 

“We engaged hospital leadership to emphasize 
the importance of developing an LCS program 
and ensure that the program had the appropriate 
infrastructure and staffing,” said Katrina Steiling, 
MD, MSc, cochair of the Lung Cancer Screening 
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Committee at Boston University School of Medicine 
in Massachusetts. 

Depending on the available resources, the gover-
nance structure of each LCS program can vary and 
is typically categorized as centralized, decentral-
ized, or hybrid. A centralized structure places the 
majority of LCS responsibilities with the program, 
whereas a decentralized structure leaves most, 
aside from the actual exam and interpretation, 
to the provider. Most programs are governed by a 
hybrid structure, employing both centralized and 
decentralized processes.

“This [hybrid structure] means that referrals 
for LCS exams can be made from a patient’s pri-

mary care provider [decentralized 
referral] or from our Lung Nodule 
Clinic, where subspecialty provid-
ers conduct a shared decision-mak-
ing visit with patients to review the 
potential benefits and harms of 
screening [centralized referral],” Dr. 
Steiling explained.

“One benefit to a hybrid structure 
is that patients have more options 

for discussing LCS with a health care provider and 
having the test ordered. Some patients may feel 
more comfortable talking with their primary care 
provider about their risk factors for lung cancer and 
whether LCS is right for them, and others might 
prefer to talk to a specialist,” Dr. Steiling added. 

According to Kim L. Sandler, MD, codirector of the 
Lung Screening Program at Vanderbilt University 
Medical Center in Nashville, Tennessee, although a 
centralized structure requires more resources than 
the other structures, such as staff who can perform 
the shared decision-making visit, it can significantly 
decrease the burden on referring providers. 

“We meet with every patient for 20 to 30 minutes to 
discuss all components of the shared decision-mak-
ing visit, including providing smoking cessation 
counseling for our active smokers. This is time that 
our referrers may not have in their busy practices,” 
Dr. Sandler said. 

Determining Quality Metrics
“Another important component to ensure efficient 
and effective workflow and communication is regu-
lar review of program performance and quality met-
rics,” Dr. Steiling said.

Quality metrics commonly collected and followed 
in LCS programs include access to the program, 
smoking habits, radiology results, cancer detection 

rate, noninvasive procedures, and invasive proce-
dures. Collecting data on these metrics is neces-
sary for both reporting to an approved registry and 
tracking the quality of the program.

Building and Implementing a Successful Team
Regardless of the type of program structure, most 
experts agree that a program coordinator is critical 
for developing a successful program.

“I believe you have to have a program champion, 
1 person who is willing to say, ‘This is my responsi-
bility. I will make this happen.’ That doesn’t mean 
that the person does it alone, but they are account-
able for making sure all the pieces are in place to 
get the program up and running. Then you rely on 
collaborations with people in other departments for 
their expertise,” Dr. Sandler explained.

In addition to a program coordinator who pro-
vides administrative attention to detail, a mul-
tidisciplinary steering committee is essential to 
guide program development. A steering committee 
often consists of leaders from diverse departments, 
including radiology, oncology, pulmonary medicine, 
thoracic surgery, and primary care.

“We established a multidisciplinary steering com-
mittee tasked with the development and implemen-
tation of the LCS program,” Dr. Steiling said. “This 
committee reviews performance data and quality 
metrics quarterly and discusses any operational 
opportunities and challenges.”  

“High-quality requires attention to details to 
ensure that only eligible patients are screened, 
that referred patients get their screening exams, 
and that abnormal findings are evaluated in a 
timely manner. An LCS program coordinator and 
a patient navigator are the important links,” Dr. 
Steiling concluded.  
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Identifying Eligibility Criteria and Providing 
Prescreening Counseling for LCS Programs
Vijayalakshmi Iyer, PhD, and Erin Burns, PhD

S etting up a lung cancer screening (LCS) pro-
gram can be a challenge in a multitude of ways.  
Through detailing past programs and discuss-

ing how they've each addressed their own challenges, 
the American Thoracic Society and the American 
Lung Association's new LCS guide1 can help clini-

cians design, implement, con-
duct, and streamline lung cancer 
screening (LCS) programs, Peter J. 
Mazzone, MD, MPH, of Cleveland 
Clinic in Ohio, and author on the 
guidelines, said in an interview 
with MD Magazine®. 

“If you’re trying to improve your 
program or if you’re starting up a pro-

gram, you get to see and learn from others who’ve been 
there before,” Dr. Mazzone added. 

Deciding Whom to Screen 
The CMS and the US Preventive Services Task Force 
suggest yearly screenings for individuals who are at risk 
of lung cancer and provide the necessary eligibility rec-
ommendations, such as upper age bracket and smoking 
history. When determining whom to screen, program 
steering committees consider eligibility criteria and pro-
vide the following considerations:

• Additional evaluation prior to denying screening 
to patients who are medically inoperable

• A 5-year disease-free cutoff period before screen-
ing patients with prior malignancy

• A 12-month waiting period before enrollment of 
an individual who had a recent diagnostic chest 
computed tomography (CT) scan 

• Delayed screening for patients presenting with 
respiratory symptoms prior to scheduled testing 
until their symptoms resolve

Establishing Screening Systems 
Determining clear eligibility criteria is crucial during the 
development of an LCS program. These criteria should 
balance the risks and benefits of screening and help 
primary care providers (PCPs) identify individuals who 
may qualify for LCS.

“You have to be sure you’re selecting the right 
group—a group that’s at enough risk of developing lung 
cancer to benefit but not so sick that they won’t be able 

to tolerate any evaluation or treatment for things that 
are found,” Dr. Mazzone explained.

To identify patients who meet the screening criteria, 
LCS programs must educate PCPs through in-person 
meetings, presentations that describe the characteristics 
of high-risk patients, and/or educational packets. Most 
LCS programs reach out to eligible patients identified by 
PCPs via letters, emails, or community programs. 

Most LCS programs have systems in place to ensure 
compliance with the eligibility criteria before an exam is 
scheduled and a scan is performed. For patients who do 
not meet the eligibility criteria but still wish to undergo 
a CT scan and are willing to pay out of pocket, most hos-
pitals have provisions. These patients may or may not be 
part of the LCS program. 

Sharing Decision Making
Depending on the structure of the LCS program, 
patients who are deemed eligible for screening receive 
counseling about testing from either their PCP or a 
member of the LCS program.  

“Many, many patients are bound to have lung nod-
ules. Most of those aren’t cancer, but they might make 
your patient rather nervous,” Dr. Mazzone said. 

This prescreening counseling, called shared deci-
sion making (SDM), is critical because it helps cli-
nicians educate patients about the benefits and 
harms of the process and eases their anxiety about 
anticipated results.

The SDM visit helps the patient “make an informed 
decision, be prepared for the results, potentially partici-
pate in smoking cessation, and build a relationship with 
the team,” Mazzone said. 

Perceived barriers to SDM from a patient’s perspective 
include fear of lung cancer death and stigma. For a phy-
sician, barriers include lack of organizational support, 
lack of decision aids, and lack of time.

If time is limited (eg, less than 5 minutes) for the SDM 
session, patients are provided SDM tools to review prior 
to the visit. Scheduling the exam and the SDM visit on 
the same day helps ensure that patients will adhere 
to the program.

Scheduling the Screening
Most LCS programs use an electronic health record 
(EHR) system to schedule exams. PCPs schedule exams 

MAZZONE
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for programs that use decentralized ordering, whereas 
coordinators and navigators schedule exams at institu-
tions that follow a centralized program. In hybrid pro-
grams, both scheduling options are available. 

Most EHR systems cannot make the distinction between 
an LCS follow-up CT and a diagnostic CT; therefore, pro-
grams must monitor this process, and different options for 
monitoring are used. Some programs rely on the radiol-
ogist to make the distinction, others use database check 
points to ensure the correct order is placed, and in some 
cases, an LCS program physician reviews reports to con-
firm that tests have been ordered appropriately. 

“The benefit of screening is seen by a minority of 
everybody who is screened,” Mazzone explained. 
“By structuring the program around some key prin-
ciples, whether centralized or decentralized, you can 
help to guarantee the highest-quality screening for 
your patients.” 
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Experts Provide Guidance on Reporting During 
Lung Cancer Screenings
Hannah Kent-Ritchie, PhD

C linicians involved in conducting lung can-
cer screening (LCS) with low-dose computed 
tomography (CT) are already at an advantage 

for optimized care. 
 LCS is beneficial, as it enables earlier detection of 
lung cancer in asymptomatic patients, thus allow-
ing curative treatment and reducing mortality risk. 
However, to ensure that the benefits of LCS outweigh 
the risks of radiation exposure from the CT, it is critical 
that the administered radiation dose is as low as possi-
ble without compromising image quality.  
 Such detail is emphaized in the new guide developed 
by the American Thoracic Society and the American 
Lung Association, in an effort to help clinicians imple-
ment a standardized process and a structured report-
ing system during the CT.1

The guide, entitled Lung Cancer Screening 
Implementation Guide, was written by Carey C. 
Thomson, MD, MPH, director of the Lung Cancer 
& Lung Nodule Care Program at Mount Auburn 

Hospital, Cambridge, Massachusetts, 
and Andrea McKee, MD, cochair 
of the Lung Cancer Screening 
Steering Committee at Lahey 
Hospital & Medical Center, 
Burlington, Massachusetts, and is 
available online. 

“The most important thing is that 
all sites adhere to the dose limita-

tions required by CMS,” stated Eric M. Hart, MD, chief 
of chest imaging at Northwestern University Feinberg 

School of Medicine, Chicago, Illinois, in an interview 
with MD Magazine®.  

To confirm that LCS programs abide by the American 
College of Radiology and Society of Thoracic Radiology 
specifications, screening should follow a standard-
ized and structured protocol. In the “During the CT: 
Reporting” section of the guide, pulmonary experts 
from diverse LCS programs describe how their institu-
tions have successfully implemented this process.

Standardizing the Screening Process
LCS programs can standardize the milliampere (mA) 
dose administered during the CT by following either a 
fixed-mA or variable-mA approach. In order to ensure 
the dose administered is optimized for the individual 
patient, adjustments can be made based on the weight 
of the patient. For instance, when using a fixed-mA 
approach, the dose may need to be increased by 10 
mA for heavier patients and decreased by 10 mA for 
patients who weigh less.

In addition to the mA dose, order tracking should be 
standardized in the program’s database. Most institu-
tions have found it helpful to use an electronic health 
record system to accomplish this, as notification 
functions can be programmed to help orders move 
appropriately and entirely through the screening pro-
cess, ensuring that abnormal results are reviewed in a 
timely manner. 

According to Kim L. Sandler, MD, codirector of the 
Lung Screening Program at Vanderbilt University 
Medical Center in Nashville, Tennessee, all data are 
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Experts Stress the Importance of Surveillance and 
Follow-Up in Lung Cancer Screening Programs

T he new online lung cancer screening (LCS) guide 
from the American Lung Association and the 
American Thoracic Society will be able to provide 

critical information on designing, implementing, and 
conducting LCS programs.1  
 But perhaps more importantly, the guide sets a 
clear pathway for physicians to surveil patients and 
provide follow-up from many institutions across 
the United States.

“People don’t realize that lung cancer kills more people 
every year than breast, prostate, colon, and pancreatic 
cancers all combined,” Michael A. Pritchett, DO, MPH, of 
FirstHealth of the Carolinas and Pinehurst Medical Clinic, 
North Carolina, said in an interview with MD Magazine®. 

“The 5-year survival rate of all patients with lung cancer 
is 18%...which is abysmal. That is the reason why we des-
perately need something to catch these patients early.”

The document was compiled using information 
obtained from a survey designed to address real-
world approaches to LCS programs. Experts were 
queried regarding follow-up of patients with missed 
exams, management of abnormal findings, and 
patient discharge.

Tracking Patients With Missed Exams
“We’ve found that up to a third of the patients who are 
referred to our program and are eligible for screen-
ing haven’t come for their screening exam,” Peter J. 

entered into the medical record as part of the insti-
tution’s LCS program, including components of the 
risk-prediction model from the shared decision-mak-
ing visit and important demographic data.

“This also makes reimbursement from insurance 
providers easier, as all information is located in 1 
place,” Sandler said.

Ensuring Structured Reporting
In addition to standardizing how orders are tracked 
through the program, reporting results in a structured 
manner is essential. Structured reporting is critical to 
guarantee that results are accurately communicated 
by the radiologist to the provider and that exam data 
are appropriately submitted to an approved registry 
for reimbursement.

Most LCS programs use Lung-RADS to interpret and 
report CT results. Lung-RADS is a classification system 
that categorizes exam results, thus standardizing the 
interpretation process.

If the radiologist determines that results are suspi-
cious for lung cancer, a follow-up consultation with 
a pulmonologist is typically recommended; however, 
the personnel responsible for scheduling a referral or 
arranging necessary follow-up scans varies depending 
on the program’s governance structure. 

“Abnormalities detected by LCS can be managed 
either by the patient’s primary care provider or through 
the centralized LCS and lung nodule clinic,” said 

Katrina Steiling, MD, MSc, cochair of the Lung Cancer 
Screening Steering Committee at Boston University 
School of Medicine in Massachusetts.

“Providers are always given the opportunity to do 
these things themselves, but we have found that they 
prefer for these things to be managed within the pro-
gram,” Sandler said.

Most experts agree that a program coordinator is 
helpful for providing oversight for following clinical 
activity in patients’ charts, guaranteeing results are 
communicated to the provider and ensuring appropri-
ate follow-up is scheduled with the patient. 

“Because we have a dedicated program coordinator, 
we are able to arrange necessary follow-up for abnor-
mal findings and schedule routine follow-up scans,” 
Dr. Sandler said. “In order to have a centralized pro-
gram, you need to have a program coordinator.” 

LCS requires multidisciplinary collaboration 
between radiologists, the multidisciplinary team, pri-
mary care providers, nurses, patients, and approved 
registries. Therefore, it is essential to use a structured 
reporting system to facilitate accurate communica-
tion of results.  
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MAZZONE

Mazzone, MD, MPH, of Cleveland Clinic in Ohio, and an 
author on the guide, explained to MD Magazine®. 

“Some of the reasons patients have given us are that 
they weren’t aware the screening had been ordered for 
them, that the screening facility was too far for them to 

travel to, that they were worried about 
their insurance not covering the scan 
and the visit, and that they were wor-
ried about the findings on the scan—
worried about being found to have 
something serious,” Dr. Mazzone said. 
“Our efforts, then, are to take those 
answers and make sure they’re not 
barriers to our patients.

“After they’ve come to us, if they have a finding that 
needs follow-up sooner than their annual screening visit 
or if they just need their annual screening visit, there is 
still a challenge to make sure that a patient is compliant 
with the recommended follow-up,” Dr. Mazzone added.

As a result, patient management software pro-
grams have been developed to help track patients in 
LCS programs. These programs can automatically 
generate reminders for patients in the form of letters 
and phone calls.

“We also try…to relay to patients that this is not just a 
single visit—it’s a program,” Dr. Mazzone explained. “It’s 
an annual visit even if there’s nothing concerning found, 
and if there is something concerning found, the only 
way to benefit from being screened is to follow through 
on those results.”

Managing Lung Nodules and 
Incidental Findings
Abnormal findings can be classified as lung nodules, 
which may or may not be lung cancer, or findings from 
chest scans that are unrelated to the lung, such as coro-
nary artery calcification. 

“When we find lung nodules, the management is 
based on how risky those nodules are,” Dr. Mazzone 
explained. “There is a system of reading and reporting 
the scans called Lung-RADS, which is put together by 
the American College of Radiology.”

Patients with a Lung-RADS 1 score do not have lung 
nodules and will be seen in a year for their annual scan. 
Those with a Lung-RADS 2 score have very small, low-
risk lung nodules that do not require treatment and will 
also be seen in a year for their annual scan. Patients with 
a Lung-RADS 3 score have nodules that are too small 
to remove or biopsy and will be seen in 6 months for a 
follow-up scan. Patients with a Lung-RADS 4 score may 
need a follow-up scan in 3 months or immediate treat-
ment, for which management may vary by program.

“In a system where we have a software program to 
capture those scores, [we can review them] and jump 
in and intervene as a hospital system,” Dr. Pritchett 
explained, “and we can follow up with the primary care 
doctors that way. Otherwise, they’re usually referred to 
a pulmonologist or a thoracic surgeon so that we can 
determine the best way to get a biopsy of the lesion.

“For the non-nodule findings…it’s also important to 
have a plan in place,” Dr. Mazzone said. “For example, 
our program [has] partnered with specialists in other 
areas…and we’ve put care pathways in place for when 
we find those things.”

Patient Discharge
Patients are discharged from LCS programs by request, 
movement out of the area, inability to receive a fol-
low-up order from their provider, receipt of screening or 
treatment at another facility, or age exceeding the upper 
limit of the program. Patients may also be unenrolled 
following several no-shows or if they develop a comor-
bidity that prohibits surgical treatment.

“For practicing clinicians who are interested in screen-
ing and looking to develop or improve a screening pro-
gram, they can take away that there are many ways to do 
it, but all of them come back to how can we provide the 
highest quality care for our patients,” Dr. Mazzone said. 
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Smoking Cessation Counseling in Lung Cancer  
Screening Programs
Vijayalakshmi Iyer, PhD, and Erin Burns, PhD

The Lung Cancer Screening Implementation 
Guide1 was a product of collaboration among 
25 experts from 16 institutions. But it was also a 

product of both the successes and failures of lung can-
cer screening (LCS) programs before it. 
  The new LCS guideline, from the American Thoracic 
Society and the American Lung Association, was devel-
oped on research into the experiences related to previ-
ously established LCS programs.  
 As guideline author Peter J. Mazzone, MD, MPH, of 
the Cleveland Clinic explained in an interview with  
MD Magazine®, no one system is right.  

   “Every site may have a different 
way to do it, but regardless of how 
you put the program together, there 
are certain elements to the structure 
of the program that are necessary to 
make sure you’re screening safely,” 
Mazzone said. “Many different struc-
tures of programs are outlined in the 
guide…[to] highlight all the different 

things you need to think about and how different pro-
grams have addressed those issues.”

Offering and Promoting Smoking 
Cessation Counseling
Most programs offer smoking cessation counseling 
as part of a shared decision making (SDM) visit and 
throughout the program. Some LCS programs also 
order pulmonary function studies for new patients to 
provide an overall picture of lung health. 

The SDM visits provide time to discuss smoking 
cessation with patients to help them understand its 
importance. Resources for smoking cessation can be 
provided at SDM visits, at the time of the scans, in let-
ters to patients confirming appointments, and in let-
ters to patients with their test results.

According to a US surgeon general 2014 report, indi-
viduals who quit smoking experience lower all-cause 
and cancer-specific mortality.2 Therefore, including 
smoking cessation counseling in LCS programs pro-
vides opportunities to promote smoking behavioral 
changes, which can affect patient prognosis.

The results of a study from investigators at Mayo 
Clinic in Rochester, Minnesota, revealed that patients 
who received positive LCS results were more likely 

to quit smoking.3 Furthermore, the rate of quitting 
was directly proportional to the number of positive 
test findings. 

Tracking Tobacco Use and 
Smoking Cessation
The SDM visit is an opportune time to discuss the 
patient’s tobacco use status and history. During the 
visit, health care providers record information related 
to packs/cigarettes per day/year, years smoked, and 
years since quitting, if a former smoker. Computed 
tomography technologists also ask about their current 
smoking status at each screening. 

This information can then be cross-referenced with 
the patient’s electronic health record (EHR) to encour-
age follow-up. Based on the information gathered 
during the SDM, LCS program personnel will follow up 
with patients through phone- or web-based models or 
in person during annual visits.

It is also important to track whether smoking cessa-
tion counseling is provided in the LCS program. This 
can be done via documentation in the EHR as part 
of the order for the scan, via documentation in the 
LCS database, or through tracking of quality metrics, 
which may include:

• The number of individuals screened for tobacco 
use and/or the number of individuals who pres-
ent to an LCS screening site

• The number of individuals who received or 
refused counseling to quit and/or the number of 
individuals identified as current tobacco users

Resources for Smoking Cessation 
in LCS Programs
The brief tobacco treatment model, which is consistent 
with the US Public Health Service’s Clinical Practice 
Guidelines for Treating Tobacco Abuse and Dependence, 
focuses on 5 steps: (1) asking patients about tobacco 
use, (2) advising patients to quit, (3) assessing quit 
readiness, (4) assisting with quitting, and (5) arranging 
follow-up. Physicians should provide patients with 
lists of resources, including links, to help facilitate 
smoking cessation. 

Smoking cessation support can be incorporated 
into LCS programs in many ways. Resource lists can 
be included with patient letters; LCS program staff 
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can call current smokers, discuss cessation options, 
and provide counseling; and LCS programs can offer 
telephone, in-person, and group counseling, as well as 
online support groups.

“In my specific program, I’ve found we have 
advanced practice providers who do these visits. 
They’ve been trained as smoking cessation counselors. 
They provide our patients with resources to help them 
quit and point to resources throughout the commu-
nity that might be easier for them to access over time,” 
Mazzone explained. 

He says there are insufficient data about the ben-
efits of smoking cessation counseling during regular 
office visits compared with counseling provided as part 
of LCS programs.

However, research is ongoing to identify unique fea-
tures in patients recommended for LCS screening for 
whom the smoking cessation message may prove more 
beneficial if conveyed outside of the regular office visit. 

“When programs are being developed, everyone 

recognizes that this may be a captive audience. They’ve 
come in to be screened, there is some concern and 
understanding about the consequences of smoking, 
and so it may be a great time to engage the patient in 
smoking cessation activities,” Mazzone added.  
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Oncologists Play Many Roles in Lung Cancer  
Screening Programs
Will Pass, DVM

The role of the oncologist is essential to the design, 
operation, development and associate research of 
lung cancer screening (LCS) programs. 

 The creation of the new implementation guide 
published by the American Lung Association and the 
American Thoracic Society1 also featured an integral 
role for oncologists. As with real-world implementation, 
oncologists' roles in creating the guideline varied by 

program structure and governance, 
with differences typically stem-
ming from preexisting institutional 
characteristics.

“When making the implementa-
tion guideline, one of the things we 
did initially was talk about what our 
different programs look like and how 
they function,” Gaetane C. Michaud, 

MD, a guideline expert panelist and section chief of 
the Division of Interventional Pulmonology at NYU 
Langone Health in New York, said in an interview 
with MD Magazine®. “What we realized is that there 
are some similarities, but there are an awful lot of 

differences. There’s not a one-size-fits-all answer.” 
In decentralized and hybrid programs, referring 

providers maintain responsibility for some aspects of 
patient care related to LCS, whereas centralized pro-
grams encompass all aspects, from patient recruitment 
to treatment. Regardless of structure, referring provid-
ers should anticipate continued communication from 
an LCS program through which clinician responsibili-
ties are clearly defined.

At inception, oncologists are often involved in pro-
gram design, taking into consideration institutional 
structure, personnel capabilities, and patient culture.

Michaud explained that knowledge of culture is 
particularly important to program success: “Whether 
[one is] working in downtown Manhattan or working in 
Winthrop on Long Island or working in Brooklyn, each 
[environment] has a very different patient population,” 
she said. “It has a different culture, and I think that you 
have to respect the culture to be able to truly imple-
ment a program successfully.” 

Following design, oncologists often participate in 
program governance. Some programs are governed by 

MICHAUD



12   APRIL 2019 mdmag.com

PULMONOLOGISTS IN LUNG CANCER

medical or radiation oncology departments, whereas 
others are led by pulmonology, radiology, pathology, 
or thoracic surgery departments, often in multidisci-
plinary combinations.

During operations, LCS programs depend on oncol-
ogists to participate in regular multidisciplinary meet-
ings and tumor advisory boards, the latter of which are 
needed to evaluate nodules at high risk of malignancy. 
Frequency of interactions between oncologists and 
other clinicians depends on program structure.

For Dr. Michaud, direct communication with an 
oncologist is routine. “I work as part of a multidisci-
plinary lung cancer team, so I work very closely with 
the director of the cancer center, who also happens 
to be a lung oncologist,” she said. “I have a pretty low 
threshold to have discussions with him.” 

The experience may differ for other clinicians, par-
ticularly off-site primary care providers, who are more 
likely to communicate via electronic medical records.

Oncologists are essential not only for daily opera-
tions but also for future program development, which 
is inherently tied to research. Although the benefits of 
LCS programs are becoming widely accepted, debate 
continues regarding optimal implementation.2 In this 
arena, oncologists play a critical research role—spe-
cifically, in studies that look for associations between 
biomarkers and patient risk profiles.3,4  

“Our oncologists are very much involved with our 
research component,” Dr. Michaud said, referring to 
the LCS program at NYU. “We are taking blood samples 
from our patients, and we are actually doing molecu-
lar analyses and trying to determine phenotypes and 
profiles of patients, even within the screening popu-
lation.…We’re trying to figure out who is at higher risk 
and who is at lower risk with respect to these nodules 
that we’re identifying.”

With help from oncologists, more accurate risk pro-
files could greatly improve eligibility criteria, which 
currently are based on smoking history and age. The 
parameters come from the National Lung Screening 
Trial and are upheld by CMS. Patient eligibility is typi-
cally necessary for payer coverage, leaving some high-
risk patients excluded from LCS programs.

For example, Dr. Michaud described the situation 
of an ex-smoker who wished to participate in the LCS 
program at NYU. The patient had an identical twin 
sister with an aggressive form of lung cancer, suggest-
ing a possible shared genetic risk factor; however, the 
woman was ineligible. She had quit smoking 17 years 
prior to presentation—2 years too late.

“She technically didn’t meet criteria,” Dr. Michaud 
said. “And in New York City, one of the big things that’s 

coming out is the risk from 9/11 exposure. I’ve been see-
ing a lot of patients that have had significant exposure 
to Ground Zero who are developing really nasty cancers, 
very early without a lot of cigarette smoke. What do we 
do about all these additional populations that are high 
risk but that don’t actually meet the criteria? I think that 
in the future, we’re going to have to understand a whole 
lot more about when we screen, how we start screening, 
and who we screen. I think that a lot of this profiling is 
going to make a big difference.”  
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A Thoracic Surgeon Describes His Take on Lung  
Cancer Screening
Will Pass, DVM

How removed is a thoracic surgeon from the begin-
ning of a lung cancer screening (LCS) process? 
Most commonly, clinicians follow a step-by-step 

practice of computed tomography (CT), multidisci-
plinary discussion, and tissue sample collection before a 
surgical referral is actually made. 

In light of the new implementation 
guide published by the American 
Lung Association and the American 
Thoracic Society for LCS programs, 
Gaetano Rocco, MD, a specialist in 
the treatment of lung nodules at 
Memorial Sloan Kettering Cancer 
Center (MSK) in New York, New York, 
and MSK Monmouth in New Jersey, 

offered insight into the challenges, decision-making 
processes, and future directions of LCS from a thoracic 
surgeon’s perspective.

A True Multidisciplinary Approach
When designing and implementing an LCS program, 
Dr. Rocco said, what is true on paper must also be true 
in practice. “The absence of a true multidisciplinary 
approach could be a challenge for the participating tho-
racic surgeon,” he said. “In fact, a successful LCS program 
must include a coordinating referral center based on 
[an] effective communication strategy with patients and 
referring physicians. Moreover, the coordinating effort 
must facilitate communication with the other units—ie, 
chest imaging, interventional radiology, pulmonary med-
icine, pathology, smoking cessation—included in the 
LCS-specific tumor board, whose effectiveness should be 
measured with performance quality metrics.”

The Operating Room
A major clinical challenge encountered by thoracic sur-
geons lies in the decision to pursue surgery, which must 
be weighed between surgical risk and the reliability of CT 
findings, the latter of which may not inspire confidence. 
“A major challenge results from the interpretation of the 
nodule features…which is crucial to plan for a surgical 
option,” Dr. Rocco said. “In this setting, the incidence 
of false positives at CT scan remains an issue; in the 
National Lung Screening Trial [NLST], 20% of CT scans 
at each screening round showed suspicious lesions, but 

90% of them turned out to be benign. Pulmonary nod-
ules [of ] less than 1 cm may be difficult to characterize 
preoperatively…in relation to the PET [positron emis-
sion tomography] detection threshold, usually 0.8 cm. 
Thoracic surgeons must also bear in mind and evaluate 
the surgical risk of overdiagnosing indolent—ie, clinically 
insignificant—cancers.”

In the operating room, a surgeon’s path may remain 
unclear, particularly when the surgeon is searching for 
a small nodule. “Small nodules may pose challenges to 
their identification in the lung parenchyma,”  
Dr. Rocco said, “thereby jeopardizing the possibility of 
a minimally invasive approach, which must be one of 
the requirements for thoracic surgical participation in 
the LCS program.”

Complications
Dr. Rocco highlighted the relatively low complication 
rates of LCS programs, despite those challenges, and 
noted that complication statistics require perspective. 
“It has to be remembered that LCS programs include 
high-risk patients for lung cancer who, in turn, may 
present a significant number of comorbidities,” he said. 
“And yet, mortality is rare—0.8%—and the major com-
plication rate ranges between 3% and 8% in NLST and 
other LCS trials.” 

The most common complications are residual 
incisional pain, pneumonia, bleeding, and air leak. 
Fortunately, the frequency of these and other compli-
cations can be reduced with newer surgical techniques 
and imaging. “A widespread resort to minimally invasive 
surgery—video-assisted thoracoscopic or robotic—and 
the use of hybrid operating rooms that accommodate 
CT scanners to better identify lung lesions represent a 
suitable strategy to reduce the morbidity of a surgical 
biopsy,” Dr. Rocco said. 

“It needs to be emphasized that surgery, as a rule, 
leads to the complete removal of the lesion, which is 
then available to pathologists and biomolecular experts 
for genomic profile definition and potential therapeutic 
implications,” Dr. Rocco said. Despite the potential for 
false positives, suspicious nodules in patients at high 
risk of lung cancer must be evaluated. At present, this 
requires actual tissue samples; however, this paradigm 
may shift in the future, he said.
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Future Trends
Emerging techniques and technologies may allow some 
patients to avoid the operating room. Dr. Rocco said that 
the need for biopsies may be reduced by other ways of 
characterizing lung nodules, such as using specific CT 
scanning techniques (ie, volumetric definition of a nod-
ule), assessing biomarkers in the blood of patients with 
suspicious nodules (ie, microRNA), and, more recently, 
analyzing breath using electronic nose technology.

For patients who still require surgery, the future 
likely holds fewer complications and quicker recovery 
times. “The anticipated technological advancements in 

thoracic surgery will include the use of 1 small incision 
for a robotic arm to remove the nodule,” Dr. Rocco said. 
“[Following surgery,] “peri- and postoperative manage-
ment protocols [such as] nonintubated, no drain, and 
Enhanced Recovery After Surgery…may limit hospitaliza-
tion and facilitate a prompt return to daily activities.” 
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