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— 56 y/o female
— Past history: denied any systemic disease
— Family history : denied
¢ TR
— Denied any discomforts
— Smoking: denied
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Background question
F Ihow,who,what,which,when,why £33 Al JFFFJEET

L

 What are the risk factors of lung cancer?

e What are the current guidelines or
recommendations for lung cancer screening?



What are the risk factors of lung cancer?
UpToDateﬂ.

. ONLINE

e Risk factors of lung cancer
— Smoking
e account for approximately 90 percent of all lung cancers
— Radiation therapy (RT)

— Environmental toxins

e exposure to second-hand smoke, asbestos, radon, metals
(arsenic, chromium, and nickel), ionizing radiation, and polycyclic
aromatic hydrocarbons.

— Genetic factors/ Family history
— Pulmonary fibrosis
— HIV infection

In Asia, 60 to 80 percent of women with lung cancer are never-smokers.

From: Overview of the risk factors, pathology, and clinical manifestations of lung cancer




What is the current guidelines or
recommendations for screening?

, . ONLINE

Guidelines for lung cancer screening

- UpToDate.

Organization Recommendation Year
S Preventive Services Task Fvidence is insufficient to recommend for or against screening asymptomatic persons for lung | 2004
Force cancer with either low-dose computerized tomography, chest x-ray, sputum cytology, or 3
combination of these tests.
American College of Chest Recommends against the use of low-dose CT, chest radiographs, or sputum cytology for lung | 2007
Physicians cancer screening, including smokers or others at high risk, except in the context of a clinical
trial.
American Cancer Society Informed individual decision-making; if testing is chosen, spiral CT should be performed only | 2006
in centers with multidisciplinary specialties experienced in screening and treatment.
American Academy of Family Recommends against the use of chest x-ray and/or sputum cvtology in asymptomatic persons. | 1997
Physicians
Canadian Task Force on the Recommends against the use of chest x-ray in asymptomatic persons. Evidence is insufficient | 2003
Periodic Health Examination to recommend for or against screening with spiral CT in asymptomatic persons.
National Comprehensive Cancer | Recommends annual low-dose CT scan screening for high-risk individuals (age 55 to 74 years | 2011
Network with 30 pack-year history of smoking or 20 pack-year history with an additional risk factor).




Foreground questions
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P (patient) never-smokers

| (intervention ) annual low-dose chest CT screen for lung cancer
C (comparison) annual chest X-ray screen for lung cancer

O (outcome) Overall survival rates
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UpTo Date.

@z summary vt
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e Key words:
— Lung cancer screening
— Computed Tomography
— Radiography



LLfToDate.

fgzgfr?m}lﬁ/ ﬁ[ﬂa%

Lung cancer screening AND CTAND | All Topics f- News from UpToDate

New Search Patient Info What's New Calculators

Search Results for "Lung cancer screening AND CT AND radiography”

+ All Topics
Adult
Pediatric

Patient

Graphics

+ Screening for lung cancer

+ Computed tomographic and positron emission tomographic scanning of
pulmonary nodules

* Diagnostic evaluation and management of the solitary pulmonary nodule
+ Patient information: Lung cancer screening (The Basics)

* Full body CT scan for screening

+ Radiation-related risks of imaging studies

* Posttreatment surveillance of head and neck cancer

* What's new in primary care internal medicine

* Long-term follow-up of the patient with classical Hodgkin lymphoma

Contact us

>

About UpToDate | He

Feedback * Log !

Topic OQutline

INTRODUCTION
POTENTIAL FOR

| EARLY DETECTION

® Screening
test attributes

¢ Qutcomes to
be assessed

*® Potential
harms of
screening

SCREENING WITH
CHEST X-
RAY/SPUTUM
CYTOLOGY

¢ Riannual



- UpToDate.

ONLINE

RV H

Title | Screening for lung cancer

content | @ Detection of early-stage cancers through screening may allow
more limited treatment and improved cancer cure rates.
® Randomized controlled trials of chest x-ray based screening and
non-randomized cohort studies of CT based screening
demonstrate:
B Chest x-ray and CT screening frequently detect early stage
asymptomatic lung cancers in screened individuals.
BCT screening is significantly more sensitive than chest x-ray
for identifying small, asymptomatic lung cancers.
B Chest x-ray screening does not reduce mortality from lung
cancer.




- UpToDate.

ONLINE

RV H

Title | Screening for lung cancer

content | @Patients who currently smoke or have a history of smoking should be
advised of the risks and benefits of screening for lung cancer.
M\We suggest annual screening with low dose helical CT scanning for
those who meet all of the following criteria(Grade 2A).
1. Arein general good health
2. Are at increased risk for lung cancer
3. Have access to centers whose radiologic, pathologic,
surgical and other treatment capabilities
4. Are able to manage the cost of annual screening and the
possible need for subsequent evaluation of abnormal
findings
Bm\We recommend NOT screening for lung cancer with chest x-ray
(Grade 1A).
® Other large randomized trials are ongoing and guidelines from
professional organizations are undergoing revisions.
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fig=isynopses AGP Journal Club™

e Key words:
— Lung cancer screening
— Computed Tomography
— Radiography



ACP Journal Club® AP e

Produwcts & Servicos
The Best NMew Evidence for Patient Cares™

Current Table of Contents Past lssuves Subscribe

B Abowl ACF Jowrnal Club m C_onlact s Sile Maop/SHelp Class ileds

ACP Journal Club - Search Results

Search for: |Lung cancer 2cresning AMND Computed Td[ Go ]
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Therapeutics

¥

Diagno=iz

Clinical Prediction Guide

Frogno=sis el

[Joent use SWNONYMs

Search Help

Found € matche=z. Showing 1 - &4,

1. 2011 - Screening with lowvr-dose computed tomography reduced
lung cancer mortality in high-risk patients

2. 2003 - Reviewr: More frequent compared wwith less frequent chest
radicgrapghic screening may increase lung cancer mortality

3. 2009 - Screening with spiral CT did not reduce lung cancer mortality
in older male smokers

4, 2010 - Loww-dose computed tomography was associated with higher
risk for false-positive lung cancer screening than chest radiography
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e Title

Screening with low-dose computed tomography
reduced lung cancer mortality in high-risk patients

GIM/FP/GP Hdkdk %k Pulmonology k%

About Star Ratings

ACP Journal Club. 2011 Nov 15;155:JC5-6.

The National Lung Screening Trial Research Team. Reduced lung-cancer
mortality with low-dose computed tomographic screening. N Engl J
Med. 2011;365:395-409. [PubMed 1D: 21714641]

e Level of evidence: Ib (Individual randomized
controlled trial)
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Question

— In patients at high risk for lung cancer, does screening with low-dose computed
tomography (CT) reduce lung cancer mortality compared with radiographic
screening?

Methods

— Design: Randomized controlled trial (National Lung Screening Trial [NLST]).

— Setting: 33 clinical centers in the USA.

— Patients: 53454 patients 55 to 74 years of age who had a cigarette smoking
history of 30 pack-years ( if former smokers, had quit within the previous 15
years)

— Intervention: 3 annual screenings, beginning shortly after randomization,
1. low-dose CT screen (n =26 722)
2. single-view posteroanterior chest radiography (n = 26 732)
— Follow-up period: Median 6.5 years (up to 7.4 y).
— Patient follow-up: 96% (intention-to-treat analysis).
e QOutcomes: Lung cancer mortality.

— Secondary outcomes: lung-cancer incidence, all-cause mortality, and adverse
events.



Main results

*The number needed to treat

Low-dose computed tomography (CT) vs single-view posteroanterior (NNT) to prevent 1 additional
chest radiography in patients at high risk for lung cancert

lung cancer death was 308,

which compares favorably
ﬁ with the NNT for
mammography in women in

Lung cancer mortalty 13%  17%  20%(6to30) | 308 {16610 837) their 50s (NNT - 1339 to
prevent 1 breast cancer

Alicause moralt 0% 75 6%(02t12) 29(H1t05631) death) and the NNT for
flexible sigmoidoscopy to

_ prevent 1 additional colorectal

Diagnosis of incicentlng cancer 40%  35%  13%(31023) 224(130t0 601) cancer death (NNT — 489)
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e Conclusion
—In patients at high risk for lung cancer

e screening with low-dose computed tomography
reduced lung cancer mortality compared with
radiographic screening.
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e Key words:
— Lung cancer
— Computed Tomographic Screening
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@ Title:

Etficacy of CT screening for lung cancer in never-smokers: Analysis of [apanese
cases detected using a low-dose CT screen

From: Lung cancer 74(2011)426-432




e Objective
— To evaluate the efficacy of CT screening for lung cancer in
never-smokers.

e Patients and methods
— aretrospective study

— A total of 556 never-smoker patients who were diagnosed
with a primary lung cancer were admitted to Shinshu
University Hospital.

— Time: between January 2000 and December 2008

— The total study cohort comprised:

1. CT screened group : 218 patients were evaluated by low-dose
CT screening annually

2. X-ray screened group :160 patients were assessed by X-ray
screening annually

3. symptomatic-prompted group : 82 patients presented with
some symptoms

4. The remaining 96 patients were diagnosed with a lung cancer
during a follow up for another disease.

e QOutcome measurements: 5-year overall survival rates




Table 1

Comparison of the clinicopathological characteristics of the three study groups including all histological types of lung cancer.

(Tscreen (n=218) X-ray screen (n=160) Symptomatic (n=82) Pvalue

Sex ratio (male/female) 22:78 2179 2173 0.55
Age (years) b5.1+11.5 b675+115 bb.6+13.2 0.13
Maximum size of tumor on CT {mm) 122+10.1 2564161 3614175 <001
Serum CEA (ng/ml] 28+33 0.7£434 07.64160.2 <0.01
Clinical TNM stage <0.01
LIA(R) 193(885) 16(475) 19(232)

[B (%) 13(6.0) 27(169) 8(9.7)

Il (%) 4(18) 13(3.1) 5(6.1)

[HIA (%) 3(14) 13(3.1) 3(37)

[IIB (%) 1(05) 12(75) 1(85)

V(%) 4(18) 19(11.9) 40(488)
Treatment <0.01

Lung resection (%) 08 (45.0) 126(78.7) (313

Non-surgical treatment for c-stage [ or [[ (%) 8(37) 3(1.9) 2(24)

Non-surgical treatment for c-stage Ill or IV () 4(18) 28(17.5) 47(574)

Observation for BAC (%) 108 (495) 3(1.9) 2(24)
Histological type <0.01
rBﬂE 142(65.1) 20(125) 5(6.1)

Adenocarcinoma (excluding BAC) T1(36) 116 (72.5) 51 (744)

Squamous cell carcinoma 2(09) 8(50) 6(73)

Large cell carcinoma 1(05) 4(23) 3(37)

Small cell carcinoma 2(09) 4(25) 4(48)

Others 0(0.0) 8(5.0) 3(37)
Death from lung cancer 8(37) 46(28.8) 52(634) <0.01




Table 2 -
Comparison of the clinicopathological characteristics of the three study groups pxcluding bronchioloalveolar carcinoma. (S u b -alna | yS | S)

(T screen (n=76) X-ray screen (n=140) Symptomatic (n="77) Pvalue

Sex ratio (male/female) 20:30 2377 2173 054
Age years) 679106 676+11.6 66.7£13.4 0.78
Maximum size of tumor on CT (mm) 210113 2731164 3784167 <001
Serum CEA (ng/ml) 32438 1062459 10541724 <001
Clinical TNM stage <001

A (%) 53 (69.7] 56 (40.0] 14(17.1)

B(%) 11(145) 27(193) §(10.5)

(%) 4(3.3) 13(93) 5(6.6)

1Ay 339) 13(03) 3(39) advanced cases

B (%) 1{1.3) 12(36) 1{9.2)

V(%) 4(5) 19(135) 40(527)
Treatment <001

Lung resection () b4 (84.2) 100(77.8) 28(304)

Non-surgical treatment for c-stage [ or Il (%) §(10.5) 3(21) 2(26)

Non-surgical treatment for c-stage lll or IV (%) 4(53) 28(200) 47(61.0)
Histological type 025

Adenocarcinoma (excluding BAC) 71(93.5) 116(828) 61(79.2)

Squamous cell carcinoma 2(26) 8(57) 6(7.8)

Large cell carcinoma 1(1.3) 4(29) 3(39)

Small cell carcinoma 2(26) 4(29) 4(5.2)

Others 0(0.0) 8(3.7) .
Death from lung cancer §(105) 46 (329) 52 (68.4) <0.01




Overall survival outcomes for all histological cases of
lung cancer in the current never-smoker cohorts.

100 {4

80 {

Survival rates (%6)

0

.~

.
—
L

\ X-ray screen group

symptomatic
prompted group

-~ (Tscreen

== Xeray screen

=+ Symptomatic

0 | ) 3 4 § 6

Years from diagnosis as lung cancer

CT screen group
e The 5-year overall survival

rates were
e 95.0% in the CT screen
group
e 73.0% in the X-ray screen
group
e 40.0% in the symptomatic
prompted group.
The survival rate for the
CT screen group was
superior to that of the X-
ray screen (P < 0.01) or
symptomatic-prompted (P
< 0.01) groups.



Sub-analysis of the overall survival outcomes but
excluding all BAC cases.

100 1%
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p BT Yo T e T

\l symptomatic
MW prompted group
-LtL.\’ * ([

= (Tscreen
= X-ray screen

.......

Symptomatic

I ) 3 4 5 b
Years from diagnosis as lung cancer

s e The 5-year-survival rates

in this case were

e 89.9% in the CT screen,

e 72.6% in the X-ray screen

e 39.1% in the symptomatic-

prompted sub-groups.

The survival rate for the
CT screen group was
superior to that of the X-
ray screen group (P < 0.01)
or symptomatic-
prompted group (P <
0.01).



Overall survival outcomes associated with
adenocarcinoma

Survival rates (2%)

100 1"y
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CT screen group
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5

In this sub-analysis, the 5-
year-survival rates

e 96.5% in the CT screen

e 76.1% in the X-ray screen

e 45.8% in the symptomatic-

prompted groups

The survival rate among this
CT screen sub-group was
superior to that of the X-ray
screen sub-group with
adenocarcinoma(P < 0.01)
and in symptomatic-
prompted sub-group (P <
0.01).



The 5-year-survival rates for patients with
adenocarcinomas

Survival rates (%%)

80 1

40 4

20 4

......

== Within 15mm
= |5=30mm
== Over 0mm

0 i 'z 3 !
Years from diagnosis as lung cancer

§

The 5-year-survival rates for
patients with
adenocarcinomas

e within 15 mm: 96.1%
e 15-30 mm :76.4%
e over 30 mm: 48.0%

The survival rate for patients
with adenocarcinomas with
diameters of within 15 mm
was superior to that for the
lesions of 15-30 mm (#P <
0.01) and greater than 30
mm (*P < 0.01).

Adenocarcinoma shows a
strong correlation between
tumor size and survival rate.



e Results

— CT screening is associated with features such as a smaller
tumor size on detection and a higher ratio of stage |
cancers compared with the X-ray screening and
symptomatic-prompted groups.

— We further found that the 5-year-survival rates in the CT
screen patients were excellent and by all histological types

were superior to either X-ray screen or symptomatic-
prompted groups for all patients.

— A CT-screen was found to be one of the independent
prognostic factors for lung cancer (HR, 0.28; 95% Cl, 0.12—
0.72) and based on this would be expected to reduce the
risk of lung cancer death by 78% (HR 0.22; 95% Cl 0.09—
0.52, P < 0.01), compared with non-screened cases in
these cohorts.
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Outcome
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*5-year overall survival rates

*CT will improve the survival rate
and decrease the rate of advanced
cancers in never-smokers via the
annual screening system.
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Oxford Centre for Evidence-based Medicine Levels of Evidence (May 2001)

Leveld Prognosiss

1a¢ SR (with homogeneity™) of inception
cohort studies. CDRt validated in
different populations+«

1he Indivicdual inception cohort study with
= 50% Tollow-up. CDRt validated in
a single population}

1c# All or none Ccase-saries+«

2as SR (with homogeneity™) of either
retrospective cohort studies or
Lntreated control groups in RCT s«
2bea wmeaEirasoective Ccoborf stiichy Or Tollow-
Lp of untreated control patients in an
RCT. Derivation of COR or
validated on split-sample§S85 aonlby«

o

2c# "Outcomes" Research

S3as +

b+ 7

4o Case-saries (and poor quality
prognostic cohort studies™ "+

he Expert opinion without explicit critical

appraisal, or based on physiology.
bench research or "first principles"s




Grades of Recommendation

consistent level 1 studies

consistent level 2 or 3 studies or extrapolations from
level 1 studies

level 4 studies or extrapolations from level 2 or 3
studies

level 5 evidence or troublingly inconsistent or
inconclusive studies of any level
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* Lung cancer screening

smokers | Annual Chest | Chest X ray screening does not reduce mortality
X-ray from lung cancer.(UpToDate)
Annual Low- Screening with low-dose CT reduced lung cancer
dose Chest CT mortality compared with radiographic screening.
(NEJM)
Never- | Annual Chest | Chest X-ray screening does not reduce mortality
smokers | X-ray from lung cancer.(UpToDate)

Annual Low-
dose Chest CT

*There are few studies that evaluate the efficacy
of CT screening for lung cancer in never-smokers.
°In this retrospective study: CT will improve the
survival rate and decrease the rate of advanced
cancers in never-smokers via the annual screening
system.
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— cost-effectiveness analysis

— appropriate population targets

— screening frequency

— Side effects of radiation exposure
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Thank you for your attention.
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