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Lung Cancer Screening



“…the	opportunity	to	realize	the	
greatest	single	reduction	of	cancer	
mortality	in	the	history	of	the	war	
on	cancer."

James	Mulshine,	MD
Associate	Provost	and	Vice	President	for	Research

Rush	University	Medical	Center

Lung Cancer Screening…..



Cancer Statistics, 2018

American	Cancer	Society
Cancer	Facts	&	Figures,	2018



Estimated Cancer Cases, Florida, 2018
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Estimated Cancer Deaths, Florida, 2018
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History of Lung Cancer Screening

• Chest	x-ray Negative

• Sputum	cytology Negative

• Chest	CT ?



1971	– 1983
N	=	9211	men,	heavy	smokers

Randomized:
CxR +	sputum	q	4	months

CxR +	sputum	annually

Cancer,	2000



Mayo Lung Project: Results

Lung	Ca	Survival

Cumulative	Lung	Ca	Deaths



1993	– 2001
N	=	154,901
Age:	55	– 74	years

Randomized:
Annual	CxR

Usual	care

JAMA,	2011

(77,445)

(77,456)



PLCO: Results

Stage	of	discovered	NSCLCs:
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PLCO: Results

Cumulative	Lung	Cancer	Deaths



Lancet,	1999N	=	1000
Age	60	and	over
10	pack-year	smoking	history
CxR +	low	dose	Chest	CT



ELCAP: Results

Discovered	Lung	Cancers:

Stage CT CxR

I 23 4

II 1 1

III 3 2



Problems with Screening Trials:

• Overdiagnosis
Diagnosis	of	cancers	that	would	have	never	
become	clinically	significant

• Lead-time	bias



Lead-time bias:
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Lead-time bias:

3-year	survival	
“advantage”



Division of the Agency for Healthcare Research and Quality 
(AHRQ)

Lung Cancer Screening Recommendations (2004)

“The	USPSTF	concludes	that	the	
evidence	is	insufficient	to	recommend	
for	or	against	screening	asymptomatic	
persons….”

www.uspreventiveservicestaskforce.org



NEJM,	June,	2011

33	Sites
$300,000,000



Modality N
Chest CT* 26,722
Chest x-ray 26,732

• Age	55-75	years
• >30	pack-year	smoking	history
• Enrolled	between	2002-2004
• Annual	scans	(T0,	T1	and	T2)
• >4	mm	considered	positive	test

NEJM, June, 2011

National Lung Screening Trial



• 20%	reduction	in	deaths	from	
lung	cancer

NLST: Key Findings



• 6.6%	reduction	in	overall	
mortality

• 20%	reduction	in	deaths	from	
lung	cancer

NLST: Key Findings



NEJM,	June	2011

Cumulative
Lung	Cancers

Cumulative
Deaths	from
Lung	Cancer
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Stage	at	Diagnosis:

NLST: Stage Shift



• Lung	cancer	incidence	=	645/100,000	person-years
• 96%	of	positive	findings	were	not	cancer

Prevalence scan

27.3%	positive

3.8%
cancer

Incidence scan

16.8%
5.2%
cancer

NLST: CT Findings



Health Affairs, April 2012

Age	50-64	years,	>30	pack-year	smoking	history



Cost per Life-year Saved

Type	of	
Cancer Screening Technique

Cost	per	life-year	
saved

(2012 dollars)

Cervical Pap	smear 50,162

Colorectal Colonoscopy 18,705

Breast Mammography 31,309

Lung Low-dose	chest	CT 11,708	– 26,016

Health Affairs, April, 2012



Modality N
Chest CT 7,900
No screen 7,892

• Randomized	European	trial
• 10	year	results	presented	at	IASLC	2018	
meeting

• N	=	15,	792

NELSON Lung Screening Trial



NELSON Lung Screening Trial
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• LDCT
• Indeterminate:	2	month	f/u	for	volume	doubling	time



NELSON Lung Screening Trial

Results:
• Follow-up	at	10	years	for	93.7%	of	participants
• 86%	compliance	rate
• False	positive	rate	=	59.4%

Baseline 1 year 3 years 5 ½ years

0.9% .08% 1.1% 0.8%

Overall	lung	cancer	detection	rate	=	3.2%



NELSON Lung Screening Trial

Results	– Lung	Cancer	Deaths:

214	study	arm	vs.	157	control	arm

LC	mortality	rate-ratio:
• Men	=	0.74	(p	=	0.0003)
• Women	=	0.61	(p	=	0.0054)



Low-dose Spiral Chest CT

• Single	breath-hold
• No	iv	contrast



Radiation Exposure
Test Radiation	(mSv)

Transatlantic	flight 0.1
Mammogram 0.7
LDCT <1
Lumbar	Spine	series 2
Diagnostic	chest	CT 10
CT	Abd/pelvis 25
Background/yr 3
Background	/yr– Colorado 4.5
Occupational	Exposure 50

“Risks	of	medical	imaging	at	effective	doses	below	50	mSv
are	too	low	to	be	detectable	and	may	be	non-existent.”

Am	Assoc	of	Physicists	in	Medicine



*	Risk	factors • Personal	cancer	history
• Family	history	of	lung	cancer
• Chronic	lung	disease	(COPD,	ILD)
• Carcinogen	exposure	(Asbestos,	radon,	arsenic,	etc.)

NCCN Guidelines - 2018

• Age	55	– 74	y,	and
• ≥	30	pack-year	history	of	smoking,	and
• Smoking	cessation	<	15	years

or

• Age	>	50	y,	and
• ≥	20	pack-year	history	of	smoking,	and
• Additional	risk	factors*



July	30,	2013



Dec.	31,	2013



MHS Lung Cancer Screening Program

2013	– ACR	Accreditation
2018	– Formal	program	launched

• FTE	ARNP

• Shared	decision	making	visit

• Letters	to	patients/physicians

• “Open”	program



MHS Lung Cancer Screening Program
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MHS Lung Cancer Screening Program

Interval
Lung-
RADS

3

Lung-
RADS

4

Positive 
Biopsy

10/2018 – 12/2018 4 6 2

1/2019 – 2/2019 4 3



MHS Lung Cancer Screening Program

Challenges:

• Legal	– HIPAA
• “Open”	program	makes	
management	difficult



The bottom line….

Screening for lung cancer saves 
lives…

Needs to be done in a well-organized 
program, and

…along with smoking cessation.



“…the	opportunity	to	realize	the	
greatest	single	reduction	of	cancer	
mortality	in	the	history	of	the	war	
on	cancer."

James	Mulshine,	MD
Associate	Provost	and	Vice	President	for	Research

Rush	University	Medical	Center


