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2016 data, 3 years after ACS recommendation and one year after CMS coverage

Mammography -28% in 1987, 11 years after ACS recommendation

Colonoscopy -32% in 1980, 20 years after ACS recommendation

Lung cancer screening Lahey– 65% in 2018, 6 years after NCCN recommendation 

65% of eligible population screened – Changed the conversation
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Why so slow?

Reimbursement

Stigma

Infrastructure

Misinformation

Terminology

Resources

Training

Silos



Survey

Massachusetts LCS facilities were surveyed to characterize screening 

practices, assess barriers to screening implementation, and identify needs 

for information and support. The LCWG then established a LCS learning 

collaborative to address needs identified in the survey. 
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Survey Sites
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Findings: 37 of 119 (31%) ACR accredited 

screening sites returned the survey.
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Specific Findings Massachusetts Lung Cancer Screening Site Survey

62% had multidisciplinary governance group

82% used a decentralized model for shared decision making 

Average number screened/month = 65 with 21% of sites screening over 

100 and 45% having capacity to screen over 100/month

36% of sites reported <75% of participants received annual follow up 

LCS exam and 29% didn't know how many had received their follow up 

44% reported participants were evaluated by physician team

24% capture whether radiologist recommendation was completed 

and/or track complications of biopsies



Most screening sites reported operating below capacity.

The greatest challenges and barriers to implementation reported were:

- lack of infrastructure and resources

- coordination of follow-up scans

- limited staff for workload

- data tracking

- getting accurate information from providers. 

LCS facilities indicated a desire to learn more about data tracking, shared 

decision making, smoking cessation counseling, and documentation of 

these efforts. 
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Gauge Interest
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To address desires for information, a statewide learning collaborative was 

established. 

The first collaborative meeting was held March 2018 and focused on needs 

identified in the survey. 

59 people from 28 screening sites attended. Feedback identified topics for two 

following meetings; fall 2018 and spring 2019. 

10



11







Reimbursement and Messaging

“Don’t mess with lung screening” 14

CTLS Medicare Payment

2016 -$112.49

2017 – $59.84

2018 –$52.56

2018 TC - $189.71

2018 Global - $242.28



Positive, Cancer Detection, Cat S, 

LR4 Rates

Based on Lahey Clinical Experience
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Measures of Success

Program Volume

• # referred

• # qualified

• # screened

Exam Results

• # positive

• # suspicious

• # cancers

• # false pos/neg

• # S positive

What is the benchmark?

Research 
(NLST/IELCAP)

Societies
Clinical 
Reports

Payors
(CMS)







Save the Date, Registration E blasts, and Reminders
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Editorials Exaggerating Radiation Harm and FPR

What is the false positive rate in modern clinical practice CTLS?

Patient Anxiety – Little/No Evidence

“Permission to Smoke” – Little/No Evidence

Overdiagnosis

What is the rate of overdiagnosis in the NLST when using modern reporting and work up 

algorithms?

70%, 50%, 18%, 3%

Significant Incidental Findings

What is the rate of significant incidental findings in clinical CTLS practice?

70%, 40%, 10%, 6%, 4%,2%
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Shared Decision Making

98%, 60%, 50%, 23%, 12%, 7%, 2%



”False” False Positive Rates



RESCUE LUNG RESCUE LIFE SOCIETY

“On a population-based level, the FP rate is traditionally defined as the probability
of receiving a positive result, given an absence of the disease. In this review, the FP
rate will be defined as the number of FPs as a proportion of the total number of
screening examinations conducted (i.e. accounting for cases of both the presence
and absence of malignant disease). The definition has been modified from the true
technical definition as a result of an observed trend, whereby the FP rate is reported
in the latter manner by most of the publications concerning mammographic
screening.” -British Journal of Radiology

“In 1995, Benjamini and Hochberg introduced the concept of the False Discovery
Rate (FDR) as a way to allow inference when many tests are being conducted. The
FDR is the ratio of the number of false positive results to the number of total
positive test results.” -Partnership for Assessment and Accreditation of Scientific Practice

What is the False Positive Rate?

What is NOT the False Positive Rate?



RESCUE LUNG RESCUE LIFE SOCIETY

• False positive rate = B / (A + B + C + D)
• False discovery rate = B / (A + B)



➢ 26,309 patients screened; 7191 positive exams; 270 confirmed lung cancers

➢ False positive rate = (7191 –270) / 26,309 = 26.3%

“Across the three rounds, 96.4% of the positive results in the low-dose CT group and 94.5% of those in the 
radiography group were false positive results. These percentages varied little by round. Of the total number 
of low-dose CT screening tests in the three rounds, 24.2% were classified as positive and 23.3% had false 
positive results; of the total number of radiographic screening tests in the three rounds, 6.9% were classified 
as positive and 6.5% had false positive results.”

➢ 75,126 scans performed; 18,146 positive exams; 649 confirmed lung cancers

➢ False positive rate = (18,146 – 649) / 75,126 = 23.3%

Baseline

Overall

RESCUE LUNG RESCUE LIFE SOCIETY Rescuing lives from lung cancer today and tomorrow

False discovery rate
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“With the results of the American study National Lung ScreeningTrial (NLST),
published in 2011, for the first time a lung cancer-specific mortality reduction by
20% thanks to the use of LDCT compared to RXT, was highlighted. However, a false
positive rate of 96.4% was also described with an overdiagnosis that can be up to
78.9% for bronchioalveolar lung cancer.”

Rescuing lives from lung cancer today and tomorrow



RESCUE LUNG RESCUE LIFE SOCIETY

“Overall, 39.1% of participants in the NLST LDCT group had at least one positive
screening test, with a false positive rate of 96.4% across the three rounds of
screening.”

Rescuing lives from lung cancer today and tomorrow



RESCUE LUNG RESCUE LIFE SOCIETY

“Objective and Rationale: Lung cancer screening with low-dose CT (LDCT) has been
shown to reduce mortality by 20%, although there are concerns including high false
positivity, cost, and radiation exposure. Of note, the false positive rate of lung
cancer screening with LDCT alone was 96.4% in the National Lung Cancer Screening
Trial.”

Rescuing lives from lung cancer today and tomorrow
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“Perhaps one of the most commonly cited critiques of the NLST is the high false-
positive rate (96.4%), which led to further diagnostic tests and unnecessary invasive
procedures. While some have suggested that this contributes to patient anxiety and
worsening quality of life (QOL), a formal analysis demonstrated no statistically
significant difference in anxiety or QOL scores between participants with false-
positive results and those with normal results.”

Rescuing lives from lung cancer today and tomorrow
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“Of the 2106 screened patients, 1257 (59.7%) had nodules, and 1184 (56.2%)
required tracking. Only 42 (2.0%) patients required further evaluations that did not
result in a lung cancer diagnosis, and only 31 (1.5%) were diagnosed with lung
cancer within 330 days. Overall, researchers calculated a false-positive rate of
97.5%. Incidental findings such as emphysema, other pulmonary abnormalities, and
coronary artery calcification were observed on the scans of 857 patients (40.7%).
Wide variation in processes and patient experiences among the 8 sites was also
noted.”

Rescuing lives from lung cancer today and tomorrow
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* ”Since only about one-third of nodules identified as needing to be tracked in the LCSDP
were 6 mm or greater, the positive rate might decline from nearly 60% to about 20%.”

➢ 2106 patients screened; 1257 positive* exams; 31 confirmed lung cancers

➢ False positive* rate = (1257 – 31) / 2106 = 58.2%

“There was wide variation among sites in the percentage of screening test results that were positive for 
nodules or possible lung cancer. Overall, 1257 of the 2106 patients (59.7%) screened had a positive test 
result (site range, 70 of 228 [30.7%] to 181 of 213 [85.0%]) (Table 1), including 1184 patients (56.2%) who 
had 1 or more nodules needing to be tracked (site range, 64 of 228 [28.1%] to 176 of 213 [82.6%]). Most 
nodules were small (<5 cm; 710 of 1293 [54.9%]) and solid (1079 of 1293 [83.4%]) (Table 3). A total of 73 
patients (3.5% of all patients screened) had findings suspicious for possible lung cancer and underwent 
further diagnostic evaluation. Lung cancer was confirmed for 31 of those patients (1.5%; site range, 0 of 247 
to 10 of 444 [2.3%]) within the 330-day follow-up period; 20 (64.5%) of the cancers were stage I (Table 4). 
The mean number of days from initial LDCT scan to cancer diagnosis was 137 (range, 5-330 days). The 
remaining 42 patients (2.0%; site range, 0 of 135 to 10 of 247 [4.0%]) who underwent evaluation were not 
confirmed to have lung cancer during that time frame. The rate of false-positive test results for lung cancer 
was 97.5% (1226 of 1257) during the 330-day follow-up period (Table 1).”

➢ False suspicious rate = (73 – 31) / 2106 = 2%

false discovery 
rate

RESCUE LUNG RESCUE LIFE SOCIETY Rescuing lives from lung cancer today and tomorrow



• Jan 2017 JAMA Internal Medicine article:

o “The rate of false-positive test results for lung cancer was 97.5% (1226 of 

1257) during the 330-day follow-up period”

o “The reason for the overall high rate of initially positive examination results 

in the VHA sites is not certain but may be owing, in part, to the older age 

and heavier smoking history of veterans screened.”

o “Since only about one-third of nodules identified as needing to be 

tracked in the LCSDP were 6 mm or greater, the positive rate might 

decline from nearly 60% to about 20%”

http://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2599437



RESCUE LUNG RESCUE LIFE SOCIETY

“Even in the highest-rated discussions, there was no mention of possible harms from
the screening by the physicians, even though these harms include a 98% false-
positive rate, which may lead to anxiety; additional testing including imaging or
procedures, such as biopsy or lobectomy; and radiation from the LDCT with the
small increased risk of cancer. Some evidence suggests that a more-rigorous and -
informative SDM discussion about lung cancer screening is occurring in the Veterans
Administration system.”

Rescuing lives from lung cancer today and tomorrow



RESCUE LUNG RESCUE LIFE SOCIETY

“A pair of studies in JAMA Internal Medicine illustrate the difficulties of
implementing lung cancer screening.
In the first, eight Veterans Health Administration medical centers identified and
screened patients using low-dose computed tomography (LDCT). Over 2100 patients
who were eligible for screening based on smoking history and other factors
completed LDCT. Overall, 60% had nodules, but just 1.5% had lung cancer diagnosed
within 330 days. The researchers calculate a false-positive rate of 97.5%.”

Rescuing lives from lung cancer today and tomorrow
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RESCUE LUNG RESCUE LIFE SOCIETY

(Exhibit A again)

E
F
G
H
I

D

D: 95.5% = 106 / 111 ≠ false positive rate E: 94.6% = (259 – 14) / 259 ≠ false positive rate

F: 94.1% = 1773 / 1883 ≠ false positive rate G: 93% = (114 – 8) / 114 ≠ false positive rate

H: 92.6% = (298 – 22) / 298 ≠ false positive rate I: 92.1% = (279 – 22) / 279 ≠ false positive rate

THESE ARE ALL FALSE DISCOVERY RATES

Rescuing lives from lung cancer today and tomorrow



Not using false 

discovery rate when 

discussing cervical 

cancer screening

RESCUE LUNG RESCUE LIFE SOCIETY Rescuing lives from lung cancer today and tomorrow



False Positive Rate False Discovery Rate

Screening

Round
NLST NLST LR LHMC MG NLST NLST LR LHMC MG

T0 26.3% 12.6% 10.6% ~20% 96.2% 92.8% 83.1% 97%

T1 27.2% 5.3% 5.2% 5-10% 97.6% 90.3% 78.2% 95%

T2 15.9% 5.1% 5.0% 5-10% 94.8% 87.2% 84.6% 95%

NLST: National Lung Screening Trial; NLST LR: Pinsky et al NLST conversion;

LHMC: Lahey CTLS program; MG: Mammography (nationwide)

Do you ever hear the false positive rate for 

mammography quoted as 95%??



“Based on solid evidence, approximately 96% of all positive, low-dose helical 

computed tomography screening exams do not result in a lung cancer diagnosis. 

False-positive exams may result in unnecessary invasive diagnostic procedures.

Magnitude of Effect: Based on the findings from a large randomized trial, the average 

false-positive rate per screening round was 23.3%. A total of 0.06% of all false-

positive screening results led to a major complication after an invasive procedure 

performed as diagnostic follow-up to the positive screening result. Over three 

screening rounds, 1.8% of participants who did not have lung cancer had an invasive 

procedure following a positive screening result.”

- NIH

2 Feb 2018
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So What ARE the False Positive Rates for CT Lung Screening?

T0: 26.3%
T1: 27.2%
T2: 15.9%
Overall: 23.3%

T0: 12.6%
T1: 5.3%
T2: 5.1%
Overall: 7.8%

T0: 10.6%
T1: 5.2%
T2: 5.0%
Overall: 7.6%

Rescuing lives from lung cancer today and tomorrow



Recommendation for all positive (ie suspicious) exams:

Pulmonary consultation

Probably Benign



Recommendation for all positive (ie suspicious) exams:

Pulmonary consultation



HTTP://WWW.MASSMED.ORG/CO

NTINUING-EDUCATION-AND-

EVENTS/ONLINE-

CME/COURSES/SDM---MOD-

2/SHARED-DECISION-MAKING--

ESSENTIAL-SKILLS-FOR-

PROSTATE,-LUNG---BREAST-

CANCER-SCREENING/

Massachusetts Medical Society Website

http://www.massmed.org/Continuing-Education-and-Events/Online-CME/Courses/SDM---MOD-2/Shared-Decision-Making--Essential-Skills-for-Prostate,-Lung---Breast-Cancer-Screening/


Engaging Primary Care Spring 2019

Shared Decision Making

Smoking Cessation

Role of PCP

49



Establishment of State Learning Collaborative

Screening patients at high risk for lung cancer with low dose CT scans is 

recommended by the United States Preventive Services Task Force and 

covered by all insurers since early 2015. However, only 2-4% of the eligible 

population nationally has received an initial screening.1,2

To address the Massachusetts Statewide Cancer Plan’s objective to increase 

the percent of eligible people in Massachusetts receiving a screening within 

the prior year, the Massachusetts Comprehensive Cancer Prevention and 

Control Program established a Lung Cancer Work Group (LCWG) to identify 

and implement strategies to facilitate and accelerate the statewide 

implementation of lung cancer screening (LCS). 
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