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Disclosures 

• No Financial Conflicts of Interest 
• I am a member of the MEDCAC 

– Here as a private citizen today 

• I will discuss off label use of the CT scanner 
for screening: 

– FDA Label covers:  
• Diagnose disease, trauma or abnormality 
• Plan and guide interventional or therapeutic 

procedures 
• Monitor the effectiveness of therapy (e.g., cancer 

treatment) 



Outline 

• Extrapolating the evidence from the NLST:  
• What do we know about unstudied groups and 

interventions? 
• What do we know about harm minimization? 

– False positives, incidental findings, centers of 
excellence 

• Individualized decision making in the context 
of large risk variation 



Extrapolating from the NLST 

• Was group studied generalizable?  
– Do they represent lung cancer overall? 

• Are findings generalizable?  
– Mortality 
– False positives 
– Adherence 

• Is setting generalizable?  
• Some things we need to know more about  



NLST shows efficacy of LDCT screening for 
lung cancer in protocol driven study 



Partial overlap with overall at-risk group: 
demographics 
 



Modest overlap: Age when people die of lung 
cancer 
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Care settings: not typical 



False positive rates: not consistent 



Cancer 
19 false positives and 1 true 

positive (95% false positive rate) 



Rate of invasive followup procedures: inconsistent 



Reproducibility of lung cancer 
mortality reduction 
 

Study OR (< 1 
favors CT) 

95% CI lower 
bound 

95% CI upper 
bound 

DANTE 0.94 0.5 1.75 
DLCST 1.37 0.63 2.98 
MILD 2.5 0.98 6.36 
NLST 0.8 0.7 0.92 
Pooled (random effects) 1.09 0.7 1.68 
Pooled (fixed effects) 0.84 0.74 0.96 



Study OR (<1 
favors CT) 

95% CI lower 
bound 

95% CI upper 
bound 

DANTE 0.97 0.56 1.7 
DLCST 1.49 0.94 2.37 
MILD 2.13 1.05 4.34 
NLST 0.98 0.91 1.05 
Pooled (random effects) 1.21 0.87 1.67 
Pooled (fixed effects 0.99 0.93 1.07 

Reproducibility of mortality from 
causes other than lung cancer  



Need to know more about – 
Incidental Findings: Lahey Clinic experience 



NLST: reproducibility of adherence 

• NLST: Compliance with screening: 
– 98.5% - 92% - 90% 

• DLSCT: 100% - 96% - 95% 
• Pittsburgh study (PLUSS): 97% - 89% 
• Menezes et al 2010 (I-ELCAP): 100% - 80% - 

20% 
• Mayo clinic study: 100% - 97% 



What to do about unstudied 
groups? Unstudied durations? 
• Where we have no data: 

– Screening over 74 
– Screening for longer duration 
– Screening in ‘real world’ settings 

• What can we infer? 
• Can we trust the ‘models’ for extrapolating 

into future years? 



Inference: older age groups  
• NLST: fewer than 12% of subjects over age 70 at 

entry, none over 74 
• Rising age and its tradeoffs: 

– Good: Risk of lung cancer rises (lowers number 
needed to screen) 

• Large differences: 80 yr old with 50 pyrs is at 11-times the 6-
year risk of death from lung cancer compared to a 55 year 
old with 30 pyrs (4.5% vs 0.4%) 

– Bad: 
• Risk of false positives rises (more harm to those not 

benefitting) 
• Life expectancy falls (less benefit per ‘saved life’) 
• Risk of surgical death rises (reduces net benefit) 



0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0

2

4

6

8

10

12

14

16

18

55 60 65 70 75 80 Fa
ls

e 
po

si
tiv

e 
ra

te
 &

 su
rg

ic
al

 m
or

ta
lit

y 

Ye
ar

s o
f l

ife
 re

m
ai

ni
ng

 

Age 

Expected Life Years Remaining (CISNET models for smokers)
Observed false positive rate (NLST data)
Extrapolated false positive rate
Surgical Mortality (SEER-Medicare analysis)
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Bad trends with advancing age 



Screening for longer duration  
(relies on models) 
• CISNET models don’t match each other, so 

which one is right (or most are wrong) 
– Life years gained per 100,000 persons ranges 

from 2,020 to 10,153 
– Number of persons overdiagnosed ranges 

from 72 to 426 

• CISNET models don’t mimic the ‘present’, 
so can’t be relied on to forecast the ‘future’ 



CISNET models don’t predict shape of NLST benefit 

        7                 8  
 



Harm minimization 

• Reasons for optimism: 
– Numerous efforts to codify approach to false 

positives (“LungRADS”) 
– Efforts underway to create standards for 

follow-up and biopsies 

• But some caution: 
– Statements that we can reduce ‘false 

positives’ may not accurately interpret data 
– ‘Trusted lists of screening sites’??  
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Many things changing at once 

80% decrease 
in prevalence 

Bach PB, Gould MK, Silvestri GA. Avoid False Positives in Low Risk Individuals by Not Screening Them. Annals of Internal 
Medicine. 2013. http://annals.org/article.aspx?articleid=1583810.  



List of “trusted” sites (n=78)* 
 (Lung Cancer Alliance 2014) 

19% 

13% 

1% 

3% 

5% 

59% 

ACCP/ASCO/ATS/ACS

USPSTF

Neither (age too low)

Neither (smoking or quit
duration too liberal)

Neither (non-smokers
eligible)

Neither (multiple
reasons)

*Sample was 1st half of listed US States  



http://www.johnmuirhealth.com/services/cancer-services/what-we-treat/lung-cancer-
services/early-detection.html 



Risk and individual decision 
making 

• Every guideline recommends shared 
decision making: 

• Why? Risk varies predictably, so does 
benefit 

• Decision tools are in development 



Guidelines recommending shared 
decision making 



Risk variation in the NLST 

Kovalchik SA, et al. Targeting of low-dose CT screening according to the risk of lung-cancer death. N Engl J Med. 2013;369(3):245-54. 



Benefit travels with risk of disease 



Decision tools under piloting 



Some thoughts on your questions 
• Question 1: Do benefits outweigh harms in 

Medicare population: 
– Benefits and harms vary by individual based on 

risk factors, life expectancy, preferences 
– What about:  

• High risk adults over 74 years of age?  
– No empiric data, minimal empiric data over 70 

• Annual screening beyond 3 annual LDCT screens 
– No empiric data, models not reliable or in agreement 

• Outside a clinical study improves health outcomes 
– No outcome data, reasons for concern about selecting 

setting 

 
 
 



MEDCAC Voting Questions 

• Harm minimization 
– Some good things happening:  Amer College 

of Radiology efforts on BiRADS type 
approach 

– Serious concerns that coverage will lead to 
explosion of inappropriate activities, driven by 
a mix of good intentions and unrestrained 
entrepreneurialism 
 

 
 



MEDCAC Voting Questions 
• How confident are you that clinically 

significant evidence gaps remain regarding 
the use of LDCT (average effective dose of 
1.5mSv) for lung cancer screening in the 
Medicare population outside a clinical trial?  
 

– Large groups of potentially eligible patients not 
studied 

– Tend to be populations who may derive less 
benefit, be harmed more (elderly, less well 
educated) 

 



Thank you 


