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Screening bias

= Lead time bias

Disease ocenlt dissase overt discase Deatt
onset Eyii (age 60)

Screen. Clincally-
detected  delected.
(age 45) {age 30)

= Length time bias
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22,623 12.7 45.8 35.1
18,774 10.5 38.0 28.1
15,663 8.8 31.7 245
12,659 71 25.6 21.3
6,471 3.6 13.1 9.6
4,378 2.4 8.9 6.5
4,320 2.4 8.7 6.5
3,888 2.2 7.9 6.6
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Chest X-ray + Sputum cytology

RCTs of Lung Cancer Screening with Chest Radiography with or without Sputum Cytology

CT screening for lung cancer

= 85%(412%/484%)0t

stage |
= 104 YES 88% HE
=
= underwent surgical T R P
resection(302%) - 104 _— Monthe

Allparticpants 484 433 356 280 188 %0 50 28 16 9 2
Partiipants 302 280 242 191 120 59 34 18 1 7 1
undergoing.
resection

Figure 2. Kaplan-Meier Survival Curves for 484 Participants with Lung

Noof Lung No.of Lung
Cancers Detected  Cancers Detected
Noof atfirt Screening Afer First No.of Stagel  Lung Cancer  5-year
Study ntenenton Partcpants _ Prevaence) _ Screering andW Cancers® Mortalty'*  Sunival (6]
Memoral Sican-Keteing (11,12) 173 NA £
Exerimental am Annual chest radiography, 98 %0 16
sputum cytology every 4 mo
Controlam Annual chest radiography a2 3 165
Johins Hopkins (13.14) A oA
Experimental am Annual chest radograpny, 26 % 194 34/1000PY
sputum cytlogy every 4 mo
Controlarm Annual chest radiography 5161 “ 22 " 381000 PY
Mayo Lung Prject 15-17) 9tinal
Experimental am Chestradiography, sputum 4618 26 123 4471000PY 35
cytoogy every 4 mo
Controlam Recommended annualchest 4593 160 e 39/1000PY 19
adiography, sputum cytology
Gaechosiovakian RCT (18,19) 19inall A
Exerimental am Chestradiography and sputum 3171 108 5 78%
cytlogy every 6m0 X 3years,
annually aftor year 3
Controlam Chest radiography and sputum 3174 82 % 8%
cytoogy annually atter year 3

= Stage | OIA XIS EHX| &
28254 U AIY

Cancer and 302 Participants with Clinical Stage | Cancer Resected
within 1 Month after Diagnosis.

‘The diagnoses were made on the basis of CT screening at baseline com-
bined with cycles of annual CT.
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31,567 Asymptomatic participants 27,456 Annual screenings
underwent baseline screening i

4186 Had at least 1 solid or

partly solid nodule 25 mm

in diameter or had at least

1 nonsolid nodule 28 mm
in diameter

27,381 Had no nodule or
nodules not qualifying as
a positive result

1460 Showed newly identified
noncalcified nodules

25,996 Showed no newly identi
fied noncalcified nodules

|

Workup within 12 mo after Workup within 12 mo after

Baseline management
algorithm

Annual management algorithm

previous CT prompted

initial CT prompted
by symptoms

by symptoms

None recsived interim diagnosis

405 Found to havelung.
cancer on baseline CT on annual CT of lung cancer

5 Received interim diagnosis
of lung cancer

74 Showed lung cancer ‘

484 Recelved a diagnosis
of lung cancer

412 Had clinical stage |
lung cancer

N Engl J Med 2006;355:1763-71.
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Reduced Lung-Cancer Mortality with Low-Dose Computed

Tomographic Screening

The National Lung Screening Trial Research Team*

ABSTRACT

BACKGROUND
The aggressive and heterogeneous nature of lung cancer has thwarted efforts to
reduce mortality from this cancer through the use of screening. The advent of low-
dose helical computed tomography (CT) altered the landscape of lung-cancer screen-
ing, with studies indicating that low-dose CT detects many tumors at early stages.
The National Lung Screening Trial (NLST) was conducted to determine whether

The members of the writing team (who
are listed in the Appendix) assume re-
sponsibilty for the integrity of the article
Address reprint requests to Dr. Christine
D. Berg at the Early Detection Research
Group, Division of Cancer Prevention,
National Cancer Institute, 6130 Execu-
1 Blvd Suite 3112 Bethesda MD

screening with low-dose CT could reduce mortality from lung cancer.

Methods

= Trial Oversight
~ arandomized ftrial of screening

the control group: Chest radiography

<

v 53,454 persons enroll
0 26,722 ( low-dose CT) vs 26,732 (chest

radiography)

Participants

= Screening: August 2002 -September 2007

= Data collect: events that occurred through December 31,
2009

= Participant

+ 55-T4 years

+ history of cigarette smoking of at least 30 packyears,
+ ex— smokers(quit within the previous 15 years.)

= Excluded Participants

~ previously received a diagnosis of lung cancer

~undergone chest CT within 18 months before enrollment

~ hemoptysis

~unexplained weight loss of more than 6.8 kg in the
preceding year

Screening

= three screenings (T0, T1, and T2) at 1-year intervals

= first screening (TO) performed soon after the time of

randomization

= Positive (“suspicious for” lung cancer)

noncalcified nodule or mass (>4mm in CT, any size in CPA),

adenopathy , effusion

Results

Tabic 1. Selocted Raseline Characteristics of the Study Participants.=

= demographic
characteristics and
smoking history of the

Low-Dosc €T Group Radiography Group
(N=26722) (N=26732)

nuumber (perent)

characteristic

S ————

S IR participants —identical
e ey in the two groups

15,770 (59.0)
10,852 (22.0)

15,76 (s9.0)

Median duration of
follow—up: 6.5 years

10870 (42.0) n

24,289 (90.9) 24,260 (90.5)

e ot
e Do
e o
o103 102 @4) = The rate of adherence
333 (1.2) 346 (1.3) to the SCI’eeﬂlng
e e protocol: 95% (low-
s s dose CT) /93%
s R

(radiography group)

szmez (a0
13.360 (51.9)

12,800 (45.5)
13332 (51.7)

mputed tomography-

# Paticnts in this age range werc incligible for inclusion in the screening trial
Bt ware Snraliad and wars mcluaed in ail analyses.

£ Race or sthnic group was seif-reported
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Results of Screening

Table 2. Results of Three Rounds of Screening.*
Screening
Round Low-Dose CT Chest Radiography
Chnicall Signifcaht cally Sgnfca
Abnormaliy Noj Abnormality Not
Total No. | Positive || Suspiciousfor|  Neor Minor Total No. | Posiive || Suspicious for | No or Minor
Screened | Result || LungCancer | Abnommality  Sereened | Result || LungCancer | Abnormality
no. % of sreentd) o, (% of sereened]
0 %300 [ory| 20502 | 16423 (624) %05 )|l 7o |2seBws
n %715 o1 g 151961 | 16295 (659) w00 |us2i62)| w008 |21
n 2100 Jiosaied| 140858 | 18840(773) nis Qpo)| eas s

* The screenings were performed at 1year intervals, with the first screening (70) performed soon after the time of randomization. Results of
sereering tests thatwere techically inaceguate (7 inthe low-dose CT groug and 26 n the radiography group, zcros the thre screering
rounds) are not included in this table. A screening test with low-dose CT was considered to be positive if it revealed a nodule at least 4 mm
in any diameter or other abnormalities that were suspicious for lung cancer. A screening test with chest radiography was considered to be
positve it revealed a nodule o mass of any size or other abrormalites suspicious fo lung cancer

Mortality
]

The incidence of lung 645 /100,000 person— 572 /100,000 person—
cancer years (1060 cancers)  years (941 cancers)
deaths from lung 247/ 100,000 person—  309/100,000 person—
cancer years years

relative reduction in the rate of death lung cancer with low—dose CT
screening of 20.0% (95% Cl, 6.8 to 26.7; P=0.004).

The rate of death from any cause was reduced in the low-dose CT group,
as compared with the radiography group, by 6.7% (95% ClI, 1.2 to 13.6;
P=0.02).

—-> 1877 deaths in low—dose CT group: 2000 deaths in radiography group.

Cumulative Numbers of Lung Cancers and of
Deaths from Lung cancer.

1000 Low-doss €T

Chest radiograghy

Chest r

Cumultive No,cf Lung Cancer et
N
8 g
PT

[
I
=
02
o
pa!

MM MHAHAIZ AU = A= Al NZE gF'_*EIE 37X IR RCT

-

= Digital rectal exam
= PSA blood test(Prostate Specific Antigen)
o Measures protein made by prostate cells

o Increased PSA levels in blood are usually not due to

cancer. common causes include :
= Benign Prostatic Hypertrophy(BPH)
= Prostatitis

= Post-biopsy/surgery

European Randomized Study of
Prostate Cancer(ERSPC)

o

Goteborg(Swedish) Trial

Prostate, Lung, Colon and
Qvarian Trial(PLCO)
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European Randomized Study of Prostate Cancer (ERSPC)

= 19914, S8 7H=0IM AR

= 162,0009, 55-69A

= randomized to screening vs. usual care

= Median follow-up : & 94

= More cancers detected with screening
o 5990 vs. 4307

= Fewer prostate cancer deaths in screening group
o 261 vs. 363

= Conclusion : 20% lower risk of prostate cancer death
in the group invited to screening

GoOteborg(Swedish) Trial

= 19954, AQIEICl GoteborgAlOIIA Al &
= 20,000, 50-64Al

= randomized to screening(PSA per 2 years) vs. usual
care

o ERSPC datalil Z&AIZ.

= Median follow—up 14years

= More cancers detected with screening
o 1138 cancers vs. 718 cancers

= Fewer prostate cancer deaths in screening group
o 44 deaths vs. 78 deaths

= Conclusion : 40% lower risk of prostate cancer death
in the group invited to screening

Prostate, Lung, Colon and Ovarian Trial(PLCO)

= 19934, 0122l 109 centerOl A Al E
= 73000%, 55-74Al
= Randomized to screening annually vs. routine follow—up
= Median follow—up about 10years
= At 7years, screening found more cases of cancer
o 2820 cancers vs2332 cancers
= More prostate cancer deaths in screening arm
o 7 years : 50 deaths vs. 44 deaths
o 10years : 92 deaths vs. 82 deaths

= Conclusion : no mortality benefit among those invited to
screening

= JICH OOl 10 Ol& &2 AR UL 2R
= Informed decision (uncertainties, riks, and potential benefits)
o Average risk : 50M £H
o High risk : 45K £E
= African American men
= 65Al 0|0 M &S KTt &2 first-degree relative

I EEE

o 75AM Olate ALGHK

62
0o

2010 ACS guideline

= Informed decision & dZ A Al
HH A= PSAZ!

FACHD

L1
ol
o
0
10
rx

= DREE optional. (The digital rectal exam may also be
done as a part of screening)

= A 2HE2 PSA Z21H01 MHet
o <2.5ng/mL : 2 OFCH
0 2.5-3.9ng/mL: 1& Ot

a >4.0ng/mL : further evaluation and/or biopsy

2010 ACS guideline

= Factors that influence the risk of prostate cancer
o African American race
o Family history of prostate cancer
o Incresing age
o Abnormal digital rectal exam

o Prior negative prostate biopsy lowers risk

= Web based risk assessment tool

http://deb.uthscsa.edu/URORiskCalc/Pages/calcs.jsp
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WHAT YOU CAN DO

Medical groups do not agree on screening men for prostate cancer, this is why...

A ¥ Talk to your doctor about screening if you are:
e B Aman age 50 to 75.
..; = W An African American man
¢ B Aman who has a father or brother with prostate cancer.

-~
/
B Are small and slow growing.
W May not be fatal.
The screening test for Some men may have a faster growing prostate cancer and will benefit from early treatment.
prostate cancer is a blood test.  The only way to know if an abnormal test is due to cancer is to do a biopsy.
Abiopsy is a minor surgery to get small pieces of the prostate to look at under a microscope.
If the biopsy shows that there are cancer cells then your doctor will recommend treatment.

/A Men over age 75 should not be screened.
4
Most prostate cancers found by screening:
”

MM MY A= 282

— — a
= Overtreatment(2AS/Xl &%0 0122 HE NIX LAS AS FOIA
XZots ) ML S HS B sES H2AS SEEN REE8S 22
2 AT
Treatment Side Effect Frequency
Radical prostatectomy Erectile dysfunction 20-70%
Urinary incontinence 15-50%
External beam Erectile dysfunction 20-45%
radiation therapy Urinary incontinence 2-16%
Androgen deprivation Sexual dysfunction 20-70%
therapy Hot flashes 50-60%
Cardiovascular Dz ?
Diabetes ?

USPSTF

+ The U.S. Preventive Services Task Force (USPSTF)
recommends against prostate—specific antigen (PSA)-
based screening for prostate cancer. This is a grade D
recommendation.

» US Preventive Services Task Force recommendations, the
PSA screening would be downgraded from an ‘I’ as in
inconclusive to a ‘D — no benefit’ as in don’t. (2011)

+ JI& recommendation

The USPSTF concludes that the current evidence is insufficient to

assess the balance of benefits and harms of prostate cancer

screening in men younger than age 75 years. Grade: | statement.

- The USPSTF recommends against screening for prostate cancer in
men age 75 years or older. Grade: D recommendation.
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« 1° screeninglil=

O | _g EI XI E%I- % . Transrectal ultrasound guided biopsy of the prostate

( low sensitivity,
specificity)

* DREZ PSAZ
screening &
- prostate
biopsy0il 0l =.

o BN Chol A0S Y
S0l CHSt 2 A M=ol

o HEYS AR 20122 AR HIRATA 30PY0I4 EAE O
S0A IHE MEZERCTSAE 2= 32 HY EAS0 =10, A
YES ZAAACD EDE
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