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I. SPECIFIC AIMS

Specific Aim 1: To develop a patient navigator (PN) program for lung screening for patients who are current
smokers, aged 55-77 years, potentially eligible for lung screening and are receiving care at community health
centers (CHCs) affiliated with MGH.

Specific Aim 2: To evaluate the effectiveness of the new lung screening PN program in improving screening
rates and increasing use of tobacco cessation services in a randomized controlled trial.

Specific Aim 3: To demonstrate that equity is maintained in rates of lung screening and in follow up of
abnormal chest CT results, comparing eligible smokers from CHCs with eligible smokers from other practices
within the MGH primary care network.

Specific Aim 4: To collect quantitative data about patient satisfaction with the navigators in the lung screening
PN program

Specific Aim 5: To explore CHC primary care providers opinions about the lung screening PN program via
survey

Il. BACKGROUND AND SIGNIFICANCE

Though the incidence of lung cancer is similar to other common cancers such as breast and colorectal cancer,
the large discrepancy in terms of mortality can be attributed in part to the widespread availability of screening
and early detection for breast and colorectal cancer. The National Lung Screening Trial (NLST) sought to



evaluate screening using low-dose helical CT (LDCT) compared to chest radiography at baseline and then
annually for 2 years. The study evaluated 53,439 asymptomatic participants, 55 to 74 years of age, with history
of at least 30 pack years of smoking enrolled at 33 centers in the U.S. from August 2002 through April 2004.
Initial results published in 2011 showed an increase in lung cancer diagnosed in participants in the LDCT
group (292, 1.1%) compared with the radiography group (190, 0.7%)." Importantly, more early stage lung
cancers were diagnosed in the LDCT group compared to the radiology group (158 versus 70) along with
similar numbers of late-stage cancers in each group. Follow up of the participants through the end of 2009
showed statistically significant relative reduction in mortality from lung cancer with low-dose CT screening of
20%."2

As a result of the NLST and prior lung cancer screening trials using LDCT,*“ the U.S. Preventive Services
Task Force (USPSTF) has issued new draft guideline recommendations.* ® The proposed screening
recommendations for LDCT apply to men and women smokers or former smokers who quit in the past 15
years, without signs or symptoms of lung cancer, between the ages of 55 and 80 years, who have a 30+ pack-
years of smoking. In February of 2015 Medicare announced its requirements for LDCT screening. All high risk
current and former smokers as defined by USPSTF, age 55-77 are eligible for annual LDCT. Additionally,
patient must receive a written order for LDCT lung screening and shared decision making visit, furnished by a
physician or qualified non-physician practitioner.®

The availability and coverage for LDCT screening does not mean that all eligible individuals will be screened.
To improve cancer screening and follow-up in vulnerable populations, various strategies have been evaluated,
including patient navigation.” Implemented in 1990 by Freeman, patient navigation (PN) uses culturally and
linguistically tailored outreach workers to explore barriers to cancer care and navigate patients to obtain
necessary care.'® Several studies have shown that patient navigation can significantly improve breast and
colon screening rates,'"' follow up after abnormal results'>'® and decrease disparities in care.?’ Currently,
lung screening with LDCT has not been widely used at Massachusetts General Hospital (MGH) As a result, we
have a unique opportunity to investigate how to promote screening in eligible, vulnerable patients and to
prevent the creation of disparities in care.

lll. SUBJECT SELECTION

According to internal MGH data from 2012, 1480 patients aged 55-79 years at MGH CHCs were current
smokers. Of these patients, 204 had a chest CT scan in the prior 18-months and/or had a diagnosis of lung
cancer. Because of new Medicare guidelines we will only include patients that are aged 55-77 years and
additionally exclude patients that providers deem ineligible for lung cancer screening. We estimate the total
number of patients eligible for our interventions to be around 1200.Our experience in prior PN colorectal
cancer screening interventions is that one full-time navigator assigned 400 patients will be able to reach/work
with 300 patients over a 9-month period. Since our navigator will also follow-up abnormal CT results, our study
will last one year. Eligible patients will be identified, randomized, and an electronic list of patients will be
downloaded into an existing TopCare navigator data base. The navigators will use this system to track patients
and interventions. Patients randomized to the interventions group will be recruited by navigators during their
visits to the health center or over the phone. Since the navigator program is already standard of care at MGH,
its expansion to include lung screening is considered part of usual care.

For Specific Aim 5, primary care physicians (PCPs) and nurse practitioners (NPs) from the community health
centers with the PN program will be asked to complete a survey following the study period. There are
approximately 81 PCPs and NPs who will be asked to complete the survey.

IV. SUBJECT ENROLLMENT

For this study, we will use a newly developed TopCare smoking and lung screening registry. The registry uses
the data from patient’s EMR regarding the smoking history and imaging (most recent chest CT) and it is daily
2



updated. We will choose the current smokers age 55-77 from the registry who did not have chest CT in the last
year receiving care at MGH health centers. We will e-mail primary care providers a list of their patients and
ask them to notify us in a week if they do not want us to contact a patient and to provide a reason why they
believe patient is not eligible for lung screening. Patients meeting eligibility criteria for the study according to
the criteria above will be identified and randomly assigned to navigation or control group. An electronic list of
patients assigned to the intervention group will be downloaded into an existing TopCare navigator data base.
The navigators will use this system to track patients and record interventions. Patients randomized to the
intervention group will be recruited by navigators during their visits to the health center or over the phone.
Since the navigator program is already standard of care at MGH, its expansion to include lung screening is
considered part of usual care.

The patients in the intervention group will be mailed a letter about the program in English or Spanish with
educational materials about lung screening following randomization and prior to any contact by the PN. A week
later, the PN will contact patients over the phone or in person during office visits. For patients that speak
languages other than English or Spanish, this initial contact with the PN will be aided by an interpreter. The
interpreter will review the recruitment letter and Fact Sheet with the patient and ask the patient if they are
interested in continuing with the research study. During this initial contact, the PN will obtain a detailed history
to determine if the patient is eligible for lung screening. The PN will educate patients about lung screening and
explore their barriers to screening. The PN will coordinate scheduling a shared decision appointment with a
provider and, whenever feasible, attend the visit with the patient. The PN will further coordinate scheduling the
lung screening test if the provider and patient made that decision and navigate the patient to obtain the test.
Interventions may include: reminding the patient about the test, helping with translation, insurance issues,
transportation, and overcoming any other system barriers as needed. After screening, PN will review the
results. If the patient has an abnormal test result, the navigator will contact the patient’s primary care physician
and help the patient obtain required follow-up.

As a part of lung screening, the PN will assess the patient’s interest in quitting smoking. If the patient is
interested in quitting, the PN will offer and help to connect the smoker to existing cessation resources in the
community and CHCs and provide follow-up contacts to monitor adherence to treatments. The PN will direct
smokers to the 5-call proactive telephone smoking cessation counseling provided free by the MA Quitline. The
PN will use a QuitWorks fax-referral system to make the Quitline referral; by doing so, the smoker is eligible for
two weeks of free nicotine patch or gum as well. The PN will also explain that pharmacologic treatment
doubles quit rates when added to behavioral counseling, describe the available FDA-approved smoking
cessation medications (nicotine replacement products, bupropion, and varenicline), and refer to the PCP for a
recommendation and prescription. The PN will monitor patient progress by contacting the patient weekly for up
to six weeks, followed by monthly follow-up until the end of the study. If a patient declines smoking cessation
assistance, the PN will continue to inquire every three months if the patient has changed his/her mind about
cessation and/or LDCT screening. Navigators will record information on every patient they contact and note all
the interventions that were attempted.

For the patient satisfaction surveys in Specific Aim 4, patients will be contacted by telephone and asked to
participate if they received PN services as part of the lung screening PN program and have contact with the
navigator. We will also randomly select patients from the delayed intervention/control group to complete a
satisfaction survey.

For the PCP and nurse practitioner (NP) surveys in Specific Aim 5, PCPs and NPs will be provided a paper
survey at regular practice meetings by the PI of this study and asked to complete the survey. Providers that do
not attend the practice meeting will receive the request to fill out the survey via interoffice mail or email.

V. STUDY PROCEDURE

V.1. Overview



We propose to develop, implement, and rigorously evaluate a novel lung screening patient navigator program
for patients that currently smoke in five community health centers affiliated with a primary care network of a
large academic hospital.

Eligible patients will include those receiving care in community health centers who are 55-77 years old and
currently smoking. The intervention trial will be randomized at the patient level. In the intervention group,
patients will be contacted by a culturally competent PN who will help them stop smoking and obtain lung
screening. The control patients will receive usual care. The primary outcome will assess the percentage of
eligible patients in intervention and control groups who had at least one chest CT during the study period.
Secondary outcomes will include as-treated primary outcomes among intervention patients contacted by the
patient navigator, primary outcomes stratified by language spoken, race, age, and practice site, follow-up of
abnormal results, percentage of patients with tobacco treatment, and comparison of lung screening to other
practices in the primary care network.

V.2. Time Line

As depicted in Table 1, the work planned for Specific Aim 1 is occurring during Study Year 1. Development of
the program, hiring and training navigators, as well as organizational aspects that are necessary to permit the
timely implementation and evaluation of the intervention (Specific Aim 2) will occur over the course of Year 2
with completion in early Year 3. The remainder of Year 3 will be devoted to outcomes evaluation, (Specific
aim 3) analysis, and dissemination.

Table 1. Project Timeline of Specific Aims and Tasks by 4 Month Periods

Task 0-4 5-8 9-12 | 1316 | 17-20 | 21-24 | 25-28 | 29-32 | 33-36

Specific Aim 1
Develop smokers registry
Software development for PN
Develop curriculum and
procedure manual for PN
Present the program at CHC PCP
meetings
Develop educational materials for
patients
Navigator training

Specific Aim 2 and 3
Randomization
Baseline evaluation
Intervention
QOutcome evaluation (at 1 year)
Analysis & manuscript writing
Dissemination

Note: Lighter shaded boxes denote option for additional time if needed.

V.3. Patient Navigation for Lung Screening at MGH Community Health Centers (Specific Aim
1)

In the first year of our study, we are developing a patient navigator program for lung screening for eligible
patients — smokers aged 55-77 years receiving care at the CHCs affiliated with MGH. This includes:

1. We will take advantage of a registry of smokers aged 55-80 years being developed for the TopCare
population management system in the MGH primary care network.

2. The Pl is working with medical directors of the five CHCs to give an overview of new guidelines for LDCT
lung screening along with details of the planned study at provider meetings.

3. We are interviewing candidates for PN position



4. We are developing a procedure manual for the program using previously developed manuals for existing
PN programs at MGH as a template.

5. We are evaluating currently available shared decision lung screening tools to use for our study

6. We will train the PN on motivational interviewing, problem solving, IT system, electronic medical record
documentation as well as smoking cessation and lung screening. We will create a procedure manual with
phone scripts, talking points, time frame of the calls, templates to facilitate documentation in the medical
record and communication with providers. Training and supervision during the study period will be provided
by PIl, PN manager and MGH Chelsea HC community heath director.

V.4. Randomized Clinical Trial (Specific Aim 2)

To test our hypothesis we will randomize eligible patients receiving care at CHCs to one of two study groups:

Early intervention Usual care/delayed intervention
400 patients will receive 1:1 PN to 800 patients will receive usual care during the 1-year study
obtain lung screening and follow-up of period. After the study period they will be offered 1:1 PN to
abnormal results, as well as smoking obtain lung screening and follow-up of abnormal results as well
cessation guidance as smoking cessation guidance

Eligibility criteria:

1. Inclusion criteria: adult patients aged 55-77 years who are current cigarette smokers (according to an
algorithm using EMR data), and receive care at one of the five MGH CHCs.

2. Exclusion criteria: 1) patients who have previously received a diagnosis of lung cancer per EMR, 2) have
undergone a chest CT within 18 months before enroliment, 3) are subsequently identified as having died
prior to the study intervention 4) deemed by their primary care provider as not eligible for lung screening

Patients will be identified using existing electronic systems developed by the MGH Primary Care Operations
Improvement (PCOI) program (Protocol # 2004P002796).

Using a newly developed TopCare smoking and lung screening registry, we will identify smokers receiving care
at MGH health centers who could be eligible for lung screening. We will e-mail primary care providers a list of
their patients and ask them to notify us in a week if they do not want us to contact a patient and to provide a
reason why they believe patient is not eligible for lung screening. The eligible patients will then be randomly
allocated to the intervention or usual care groups. Patients randomly assigned to the intervention group will be
eligible for PN, while patients randomly assigned to the control will receive usual care and be eligible for
navigation after the one year period.

Patient navigator intervention:

PN program delivery: A letter about the program with lung screening educational materials used in usual
clinical practice will be mailed to eligible patients. A week later, the PN will contact patients over the phone or
in person during office visits. The letters will be sent in stages. First, PN will use TopCare IT system to identify
patients who have appointment scheduled and send letters/contact them prior to their appointments. Patients
who do not have appointments scheduled will be contacted in stages so that during the first 6 months of the
study all eligible patients receive a letter and at least one phone call attempt from PN. During the initial contact,
the PN will obtain detailed history to determine if patient is eligible for lung screening. The PN will educate
patients about lung screening and explore any barriers to screening. If the patient is interested in screening,
the PN will coordinate scheduling a shared decision-making appointment with a provider and, whenever
feasible, attend the visit with the patient. The PN will further coordinate scheduling the CT scan if the provider
and patient made that decision and navigate the patient to obtain the test. Further interventions may include:



reminding the patient about the test, helping with translation, insurance issues, transportation, and overcoming
any other system barriers as needed. After screening, the PN will review the results. If the patient has an
abnormal test result, the navigator will contact the patient’s primary care physician and help the patient obtain
required follow-up.

As a part of lung screening, the PN will assess the patient’s interest in quitting smoking and provide
motivational message about the importance of quitting despite having lung screening. If the patient is
interested in quitting, the PN will offer and help to connect the smoker to existing cessation resources in the
community and CHCs and provide follow-up contacts to monitor adherence to treatments. The PN will refer
smokers to the 5-call proactive telephone smoking cessation counseling provided free by the MA Quitline. The
PN will use a QuitWorks fax-referral system to make the Quitline referral; by doing so, the smoker is eligible for
four weeks of free nicotine patch or gum as well. The PN will also offer refer to in-person counseling from CHC
tobacco coach. Additionally, the PN will explain that pharmacologic treatment doubles quit rates when added to
behavioral counseling, describe the available FDA-approved smoking cessation medications, and refer to the
PCP for a recommendation and prescription of bupropion or varenicline, which are available only by
prescription. The PN will monitor patient progress by trying to contact the patient up to 3 times over 1-2 months
period to make sure that patient received smoking cessation intervention referred to. Navigator will record
information on every patient they contact and note all the interventions that were done.

V.5. Prospective Data Collection for Disparities in LDCT and Smoking Cessation (Specific Aim 3)

To determine whether the patient navigator program maintained equity in obtaining lung screening among
smokers from CHCs compared to smokers from other MGH primary care practices, we will examine lung
screening rates in the two study populations in the year prior to the intervention and after the 1-year
intervention period. Eligibility criteria are the same as in Specific Aim 2, except the analysis will include patients
in all MGH affiliated primary care practices stratified by CHC or other.

Lung screening rates prior to and after the 1-year intervention period will be compared among eligible patients
receiving care at one of the five MGH CHCs (all patients and subgroup of those who received the early
intervention) and eligible patients from all other MGH practices.

Patients will be identified using existing electronic systems developed by the MGH PCOI program (Protocol #
2004P002796).).

V.6. Patient Satisfaction Surveys (Specific Aim 4)

We plan to collect quantitative data about patient satisfaction with the navigators in Lung screening patient
navigation (PN) program. We will ask patients who have been randomized to PN early intervention arm to
complete two validated surveys: "Satisfaction with Interpersonal Relationships with Navigator (PSN-I)" and
"Satisfaction with Logistical Aspects of Navigation (PSN-L)". We will also ask both the PN early intervention
group and the delayed intervention group to complete the Short-form Patient Satisfaction Questionnaire (PSQ-
18). These surveys will provide information about patient satisfaction with the PN program and information
about the impact of the PN program on overall patient satisfaction with medical care.

Patients will be contacted by telephone and asked to participate if they received PN services as part of the
Lung screening PN program and had contact with navigator. Those interested in participation may then
complete the surveys over the telephone or they may elect to complete the surveys in person and will be met
by an interviewer at their next MGH clinic appointment. Patient interviews will last approximately 20 minutes in
duration (see attached surveys and interview guide). Bilingual research assistants or trained interpreters will be
available to conduct surveys if patients are not native English speakers. Exclusion and inclusion criteria are the
same as Specific Aim 2.



V.7.  Provider Surveys (Specific Aim 5)

Following the completion of the randomized trial of the lung cancer screening PN program in current smokers
receiving primary care at MGH CHCs, we plan to survey primary care providers to assess their opinions and
experience with the program with a short 8 question survey. The study PI will visit the 5 CHCs at regularly
scheduled practice meetings to present the overall results of the randomized trial, and will ask PCPs and NPs
from these practices to complete a paper version of the survey at the meeting. For providers who do not attend
the meeting, we will send them the survey via interoffice mail or email. The survey will not collect any personal
or demographic data. All providers from the participating practices will be eligible to receive the survey.

VI. BIOSTATISTICAL ANALYSIS
VI.1  Primary outcomes (intention-to-treat)

Percentage of patients assigned to the intervention and control groups who had at least one chest CT
(according to billing and EMR data) during the 1-year study period.

VI.2 Secondary outcomes

1. Percentage of patients who had at least one chest CT (according to billing and EMR data) during the 1-
year study period, comparing patients contacted by patient navigator in the intervention group (“as treated”
analysis) vs. all patients in control group.

2. Percentage of patients in intervention vs. control groups who had at least one lung CT screening stratified
by language spoken, race, age (<> 65 years) and practice site. (subgroup analysis)

3. Of patients whose initial chest CT generated a radiologist’'s recommendation for early interval follow-up, the
percentage who received the recommended follow-up of in timely manner. The timeliness of care is
defined by radiologist’s recommendation plus additional 30 days. For recommended biopsy/PET scan we
chose 60 days limit. All radiologists at MGH use Lung-RADS system to recommend the follow up post
LDCT. These standardized recommendations include 12, 6 or 3 months follow up or for suspicious
malignancy PET CT vs biopsy. There is some variability in reading diagnostic chest CT; however
recommendations are similar to Lung-RADS. At the end of one-year trial a blinded research assistant will
review the electronic medical records of patients who had a chest CT during study period. The dates of
imaging will be confirmed by billing data.

4. Mean time to follow-up of abnormal results, comparing intervention and control groups.

5. Tobacco treatment use: Percentage of patients, comparing intervention and control groups, who during the
1-year study period had any of the following:

o referral to MA Quitline as determined by patients’ QuitWorks data or referral scanned in EHR

o smoking cessation medication prescribed in EHR (nicotine patch, gum. lozenge, inhaler, nasal spray
or bupropion, or varenicline) during the study period

o referral to in-person counseling from CHC-based tobacco coach —documented in EHR

6. Percentage of patients, comparing intervention and control groups, who have a status of former or
nonsmoker entered in coded field of EHR at the visit closest to the date of 1 year follow-up.

7. Percentage of patients in intervention group who are reached by PN and percentage of patients reached
who had lung screening (process measures)

AIM 3

Outcome measure

Percentage of current smokers aged 55-77 years at baseline who have a chest CT in the subsequent 1 year,
comparing patients receiving care at CHCs with patients from all other practices within the MGH primary care
network.




VI.3. Analytic Methods

AIM 2:

We will examine differences in lung screening rates using chi-square tests.

The comparisons include (1) between intervention and control groups (intention-to-treat analysis), and (2)
between patients contacted and not contacted by patient navigators (“as-treated” analysis).

An exploratory subgroup analysis will compare lung screening rates between intervention and control groups
stratified by language spoken, race, age (<> 65 years), practice site and other factors.

Furthermore, we will use logistic regression models to examine predictors of lung screening, including patient,
provider, and practice characteristics.

In addition to comparing the percentage that completed recommended test in a timely manner between
intervention and control group using a chi-square test, we will use survival analysis techniques to compare time
to completion between intervention and control groups.

We will also use chi-square tests to compare the percentage with referral to MA Quitline, prescription to
smoking cessation medications, referral to in person counseling from CHC tobacco coach, and documented
smoking status in EHR between intervention and control groups.

For the intervention group, we will document process measures (percentage reached by PN and percentage
agreed to have lung screening test within) and present with 95%ClI’s.

AIM3:
We will use a chi-square test to compare lung screening rates between patients receiving care at CHCs to
patients from other practices within the MGH primary care network during the one-year study period.

Aim4:
We will use chi-square tests and/or t-tests as appropriate to compare patient satisfaction between navigated
and non-navigated patients.

VI.4. Sample Size Calculations

We hypothesize that the navigator program will increase lung screening in the intervention group by at least
5%. With a total sample size of 1276 smokers, 400 randomized to the intervention group, and an alpha level of
0.05, we will have 88% power to detect a 5% difference. From our prior experience, a full time navigator with
the assistance of two part-time interpreters/navigators can reach about 400 patients over nine months. Since
our intervention includes follow-up of abnormal results, our study will last 1-year.

VII. RISKS AND DISCOMFORTS

We see no significant risks to patients as a result of this study. Patients the intervention group will be contacted
by a culturally competent PN who will assess their interest in lung screening. For some individuals this
information may cause distress if it is something they are not interested in doing or if they do not think it
accurately reflects their particular situation. This information may also not be up to date for all patients. If an
individual believes this is the case, he/she will be provided information about whom to contact to update their
records. A standard system is in place as part of usual care to input this information into the patient’s electronic
medical record to communicate this information. All contact with patients, including those in the control group,
will be based on current MGH Primary Care guidelines for usual care.

Specific Aim 4: There are no foreseeable risks from participating in this quantitative interview study except the
time commitment required and the possibility of psychological discomfort in discussing the subject of cancer
prevention. Demographic information will be obtained from electronic medical record. All data will be stored on
password-protected computers. Personal health information will be de-identified during data collection. All
identifying patient information will be deleted prior to analysis and data will only be presented in aggregate.



Specific Aim 5: There are no foreseeable risks from completing this survey. No personal or demographic
information will be collected. Providers may decline to complete the survey if they wish.

VIIl. POTENTIAL BENEFITS

Patients may benefit from the intervention if it results in smoking cessation and lung screening. Such screening
may decrease the individual’s risk of being diagnosed with cancer, or if diagnosed it may be at a stage where
treatment is more effective.

If the intervention is effective in improving care, resources may be expanded to reach more vulnerable patients
across the primary care network in a timelier manner.

Specific Aim 4: There is no direct benefit to subjects from participating in this additional portion of the study.
The study is not specifically designed to facilitate patients having cancer screening; rather, it simply seeks to
explore patients’ experience with current PN programs. The knowledge gained from this study of patient's
experience and satisfaction with PN programs will guide quality improvements of patient care at MGH by
modifying current PN programs depending on patient feedback.

IX. MONITORING AND QUALITY ASSURANCE

All study personnel are experienced clinical investigators and have completed required IRB-related programs.
Study investigators and research personnel have extensively used data sources as part of clinical quality
improvement and research activities that will be employed in this study. Regular meetings involving study
investigators and staff will be held to ensure the validity, integrity, and timeliness of the data, and adherence to
the IRB-approved protocol and Partners Human Research Committee policies.

IX.1. Data Safety and Monitoring

Because potential risks to patients are minimal, patients will receive standard care, and the period of
intervention short, we do not plan to employ a Data Safety Monitoring Board and have chosen not to employ
formal interim analyses or guidelines for early termination of this short trial. In the event that adverse events
are found to occur more often in either study group, we will alert the Partners HealthCare System IRB as soon
as we are aware and take further action as needed.

The PI will report adverse events or other unanticipated problems to the PHRC as described in the PHRC
policy on Adverse Event Reporting and Unanticipated Problems Involving Risks to Subjects or Others.

IX.2. Privacy and Confidentiality

All data will be stored on password-protected computers, and personal health information will be de-identified
during data collection and only decoded as necessary to link back to patient outcome information. Only IRB
approved study personnel will perform and have access to confidential patient data. All data sources used as
part of this study are maintained by MGH and Partners and meet current HIPAA requirements. All MGH
patients are informed that patient data may be used for clinical research. All identifying patient information will
be deleted prior to analysis and data will only be presented in aggregate. Any printed forms with patient data
will be stored in a locked cabinet or shredded.
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