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Traditionel medicin
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Curative Medicine




Moderne medicin
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Klinisk undersggelse

mikroskopi/mikrobiologi/medikoteknologi/epidemiologi

afvigelse/abnormitet/risikofaktor/patologi

diagnose
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Preventive Medicine
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Post- moderne medicin

mikroskopi/mikrobiologi/medikoteknologi/epidemiologi

afvigelse/abnormitet/risikofaktor/patologi

korrekt diagnose + overdiagnostik
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Overdiagnostik - definition

AfiOverdi agnosi s
of Oi1I Il Il nessesod
have caused patients harm but
potentially exposes them to
treatments where the risks
out wei gh the benefits.

Doust & Glasziou. Is the problem that everything is a diagnosis?

Australian Family Physician 42:856 -859, 2013.
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Overdiagnostik - beskrivelse

AiOverdi agnosis occur v
iIndividuals are diagnosed with
conditions that will never cause
symptoms or deatho

Afiét he ultimate criter.]
overdiagnosis: at the end of life,
If the person never developed a
problem from her condition, she
has been overdiagnosed

Welch, Schwartz, Woloshin. Overdiagnosed. Making People Sick in the

Pursuit of Health, Boston: Beacon Press, 2011.
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Overdiagnostik - min definiton @

Diagnosticering af afvigelser, abnormiteter,
risikofaktorer og/eller patologiske forandringer,
som uopdaget eller udiagnosticeret aldrig i sig

selv vil;

A give personen symptomer (eks. afvigelser),
A vil medfare sygelighed eller

A vil veere arsag til personens dad.

13



Overdiagnostik - 3 omrader

A Nedseette graenseveerdier
og/eller udvide
sygdomsklassifikation

AOpfinde nye 0O0sygdomme Q0
(disease mongering)
A Overdetektion ved screening
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The Screening Cascade

People who
are screened

——t—

Negative
screening result

Positive
screening result

Incidental
finding

Separate
cascade

True positive

False positive

Indeterminate
finding

Surveillance

Treatment
works better
early than later

Benefit

Rapidly
progressive
disease; person
would die even if
treated

Mild, easily
treatable disease;
person would do

well even if

treated later

Person would
never have
developed

symptoms, even
if untreated

Modified slide: Professor Russ Harris

No Benefit
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Types of The Screening Cascade

nNtrue
posi tI
N

NegXive
s@reeningXesult
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screening result

Incidental
finding

Separate
cascade

Surveillance

Fals@gositive determinate [y

Nding

True pos%

J —eatment>

Treatment
works better
early than later

Delayed Benefit

Rapidly
progressive
disease; person
would die even if
treated

Mild, easily
treatable disease;
person would do

well even if

treated later

Person would
never have
developed

symptoms, even
if untreated

Modified slide: Professor Russ Harris

No Benefit
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Types of
Ntrue
posi tI
N

The Screening Cascade

Immediate
harms/costs

vV €

People who
S dpe screened

/]

NegaXive Positive Ingflental Separate
sqreeningXesult screening result inding cagcade
o e L
True pos% Fals@\Rositive determinate Stirveillance
Qding
Creatment 3 7
Rapidly Mild, easily Person would

Treatment
works better
early than later

Delayed Benefit

progressive
disease; person
would die even if
treated

treatable disease;

person would do
well even if
treated later

never have
developed

symptoms, even
if untreated

Modified slide: Professor Russ Harris

No Benefit
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The Screening Cascade

People who
are screened

——t—

Positive
screening result

Negative
screening result

Overdiagnosis

Incidental
finding
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cagcade

True positive False positive
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finding

S|Arveillance

Treatment
works better
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Rapidly
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disease; person
would die even if
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Delayed Benefit

Mild, easily
treatable disease;
person would do

well even if
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Screening - pa godt og ondt

GODT
A Nedsat morbiditet
0g mortalitet
A Mere skansom
behandling
A Tryghed for
Ikke at veere syg
A Primeer forebyg -
gende effekt

ONDT
A Patienter i flere ar
A Overdiagnostik
A Falsk tryghed
A Falsk alarm
A Overbehandling
A @get morbiditet
0g mortalitet
A Induceret sygdom
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Natural History of Lung Cancer
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R. M. Lindell, T. E.
Hartman, S. J.
Swensen, J. R. Jett,
D. E. Midthun, and
J. N. Mandrekar. 5 -
year lung cancer
screening
experience: growth
curves of 18 lung
cancers compared to
histologic type, CT
attenuation, stage,
survival, and size.
Chest. 136

(6):1586 -1595,
2009.
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Author

n AAA growth, cm (range)

30-34mm
Brown 20032° 191 2.80 (2.21-3.39) —_—
Lindholt 20003'537 86 2.00 (1.67-2.33) —a—
McCarthy 2003 330 1.60 (1.40-1.80) —= I
Santilli 20023;58 578 1.50 (1.34-1.66) —= H ete rogen Itet
Solberg 2005 87 1.80 (1.31-2.29) —— .
Vega de Czéniga 2006°2 155 1.65 (1.28-2.02) —=— | Ve kStrater Ved
Overall (/15=78.3%) 1.81 (1.55-2.07) e AA A -
— -Screening
35-39mm
Brown 200329 204 3.40 (2.81-3.99) ——
Lindholt 20003° 34 3.20 (2.02-4.38)
McCarthy 200337 166 3.20 (2.79-3.61) ——
santilli 20023¢ 212 2.00 (1.75-2.25) ——
Solberg 200538 58 1.75(1.48-2.02) —=
Vega de Céniga 200672 91 2.80 (1.94-3.66) .
Overall (12=91.0%) 2.66 (2.06-3.27) =
40-44mm
Brown 2003%° 306 4.50 (3.91-5.09) —a—
Lindholt 200035 24 4.20 (3.00-5.40) &
Solberg 20058 23 2.31(1.37-3.25) =
Vega de Céniga 200632 62 4.50 (3.17-5.83) =
overall (12=81.0%) 3.86 (2.75-4.97) eSS
45-49mm
Brown 200322 194 5.20 (4.42-5.98) —B—
Lindholt 200035 7 5.30 (3.77-6.83) =
Solberg 2005°% 1 3.36 (1.50-5.22) °
Vega de Céniga 200632 44 5.02 (3.04-7.00) *
overall (1I2=11.2%) 4.96 (4.25-5.66) R et
- | ] ) Ll Ll ] 1
Thompson et al. Systematic review and meta -analysis of the growth and rupture 1 2 3 - 5 6 7
t f Il abdominal ti s implicati f ill int |
e T o AAA growth (mmiyear)

FIGURE 2 Aneurysm growth rate by 5-mm size ranges of baseline aneurysm diameter: random-effect meta-analyses
conducted within subgroups. 27



Model: what happens at cancer screening?

Cancer size
Person A PersonsB,C,D & E
. . False negative screen Screen-diagnosed cancer which would
S|Ze at Wh|Ch cancer from very fast growing have progressed to symptoms and death

causes death

Person F

Size at which cancer
causes symptoms

Overdiagnosed: Cancer would
B NOT have caused symptoms
before death from other causes

Cancer /

diagnosis

Cancer
diagnosis

Person G
No cancer diagnosis before
death from other cause

Size at which cancer
can be detected

Death from
other causes

Death from
other causes

Person H
Abnormal cell - — — — — Overdiagnosed: Cancer
Screening  Screening Screening Screening Screening spontaneously regressed

Test 1 Test 2 Test 3 Test 4 Test5 before death from other cause

Time
Brodersen J., Schwartz L.M., Woloshin S. Overdiagnosis : How cancer
screening can turn indolent pathology into iliness. APMIS 122, 2014.
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AAA screening: 38

No of men with AAA-diagnosis per 10,000 invited
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Overdiagnosis calculated from a randomised
controlled trial with 13-year follow-up?

Overdiagnosed

B Correctly diagnosed,

— prognosis not changed

B Avoided AAA-death

172

B AAAs diagnosed in
control group

rate in ScTeening

Screening group Control group

-44% ODx

M. Johansson, A. Hansson,

and J. Brodersen. Estimating
overdiagnosis in screening
for abdominal aortic
aneurysm : could a change in
smoking habits and  lowered
aortic diameter tip the

balance of screening  towards
harm? BMJ 350:h825, 2015.
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AAA screening: 38 -44% ODx

http://  www.bmj.com/content/350/bm|.h825/infographic
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overdiagnosis

overdiagnosis

Risk of Bias

Study or Subgroup overdiagnosis SE Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG

1.2.1 Breast cancer screening mammography

Giteborg 1982 -0.25635747 0.20405221  41%  -0.26 [-0.68, 0.14)] — 29022080 Breast

Mew York 1963 -0.09548485 0.228804684  3.7%  -0.10[-0.55, 0.35) e 000 '
Stockhalm (breast) 1981 -0.04777052 01632066  4.9%  -0.05[0.37,0.27) —r 900000 mammography
Two-county 1977 -0.00563818 006197272  71%  -0.01 013,017 — 000000

Canada 1980 02385735 015623242  51%  0.24 [0.07, 0.55] — (111158

Malme 1976 cohart 1 and 2 02798049 01198004 58% 028 [0.05, 0.51] —_— 2000000

UK age trial 1891 0798618 010759736 6.2%  0.30[0.09, 0.51] — L 11 1 I 11)]

Subtotal (95% CI) 37.0%  0.09[-0.06, 0.24] -+

Heterogeneity: Tau®=0.02; Chi*=13.80, df =6 (P =003); F=57%

Testfor overall effect Z=1.21 (P=0.23)

1.2.3 Lung cancer screening CXR

Johns Hopking 1973 -0.14637089 016572083  4.9%  -0.15[0.47,0.18 —_— @2@7@77 Lung, chest x-ray
Mern Sloan-Kettering 1974 0.01633507 018624337 45%  0.02 [0.35, 0.39] e aaee® 7 7

PLCO {Lung) 1993 02483064 018258179  4.5%  0.25[0.11, 0.61] N I aeaeeaerae

Mayo 1971 0.33931661 012869301  57% 0.34 [0.09, 0.59] — @200008

Czach 1976 0.42750008 0.20039832  4.2% 0.43[0.03, 0.52) S e— ®22720200

Subtotal (95% CI) 23.8%  0.18 [-0.03, 0.39] o

Heterogeneity: Tau®=0.03; Chi*=7.84, df =4 (P=010); F= 49%

Test for overall effect. £=1.67 (P = 0.09)

1.2.4 Lung cancer S{:TEEIliIIQ CT

NLST 2002 01853467 00G5GBES4 70%  0.19[0.06, 0.31] — (111 11R% Lung, CT
Subtotal (95% CI) 7.0%  0.19[0.06,0.31] g ’
Heterogeneity: Mot applicable

Testfar overall effect £=2 82 (P=0.005)

1.2.5 Liver cancer screening

Zhang 2004 02746009 015724653 51%  0.27[0.03, 0.58) 772272971 @ Liver ultrasound
Wiang 2011 032247899 023619376 3.6% 032 [0.14,0.79] I @®7272797 ’

Subtotal (95% CI) 8.6%  0.29[0.03, 0.55] -

Heterogeneity; Tau®=0.00; Chi*=0.03, df =1 (P=0.87); F=0%

Testfor overall effect £=2.21 (P=0.03)

1.2.6 Prostate cancer screening

PLCO (Prostate) 1393 021254146 00392855 - 290900~ Prostate , PSA
ERSPC 1083 0.40684022 0.0174421 0.21[0.09, 0.33] - L AN EEd B

Stockholm iprostate) 1988 0.51455252 0.2147047 —_— i L1 1 BN

Mortkoping 1887 062978424 018128468 \ 4.6% 0.63 [0.27, 0.99) — 908970

Subtotal (95% CI) 5%  0.43[0.21,0.65] - o
Heterageneity Tau®= 0.04: Chi*= 44 81, df= 3 (P =< 0.00001); F= D% Krag etal.  Quantification of
Testfor overall effect 7= 3 88 (F = 0.0001) overdiagnosis in randomised
Total (95% CI) 100.0% <> trials _ of cancer screenmg. an
Heterogeneity: Tau®= 0.05; Chi*= 150.65, df= 18 (P = 0.00001); F= 88% 1 overview of systematic

Test for overall effect: £= 3.49 (F = 0.0005) N
Test for subgroup diferences: Chi®= 6.90, df= 4 (P=0.14), F=421%

05

Favours [experimental]

0 04

Favours [control]
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overdiagnosis

overdiagnosis

Risk of Bias

Study or Subgroup overdiagnosis SE Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG

1.2.1 Breast cancer screening mammography

Giteborg 1982 -0.25635747 020405221 44%  -0.26 [-0.66, 0.14)] — 29022080 Breast

Mlew York 1963 -0.09845485 022880464  3.7%  -0.10[-0.55, 0.35] e 000 '
Stockhalm (breast) 1981 -0.04777052 01632066  4.9%  -0.05[0.37,0.27) —r 900000 mammography
Two-county 1977 -0.00563818 006197272  71%  -0.01 013,017 — 000000

Canada 1980 02395735 015623243  51%  0.24 [-0.07,0.55] -

Malrni 1976 cohort 1 and 2 02798049 01198004 59% 0.28 [0.05, 0.51] —_— (m)

LK age trial 1991 0298618 010759736 6.2% 0.30[0.09, 0.51] —

Subtotal (95% CI) 37.0%  0.09 [-0.06, 0.24] -+

Heterogeneity: Tau®=0.02; Chi*=13.80, df =6 (P =003); F=57%

Testfor overall effect Z=1.21 (P=0.23)

1.2.3 Lung cancer screening CXR

Johns Hopkins 1973 -0.14637089 016572093 4.9%  -0.15[0.47,0.19)] —_— @2@7@77 Lung, chest x-ray
Mem Sloan-Kettering 1974 0.01633507 018624337 4.5%  0.02 [-0.35, 0.38) e aaee® 7 7

PLCO (Lung) 1993 02483064 018259179  45% 025011, 0.61] N I aeaeeaerae

Mayo 1871 033931661 012869301  57% 0.34 [0.09, 0.59] — @200008

Czech 1976 042750008 0.20039832  4.2% 0.43[0.03, 0.52) S e— CRIEN ER T ]

Subtotal (95% CI) 23.8%  0.18 [-0.03, 0.39] o

Heterogeneity: Tau®=0.03; Chi*=7.84, df =4 (P=010); F= 49%

Test for overall effect. £=1.67 (P = 0.09)

1.2.4 Lung cancer S{:TEEIlillg CT

NLST 2002 01853467 00G5GBES4 70%  0.19[0.06, 0.31] — (111 11R% Lung, CT
Subtotal (95% CI) 7.0% 0.19 [0.06, 0.31] < !
Heterogeneity: Mot applicable

Testfar overall effect £=2 82 (P=0.005)

1.2.5 Liver cancer screening

Zhang 2004 02746003 015724653  51%  0.27 [-0.03, 0.58] 7727 @7?@ Liver ultrasound
Wang 2011 032247999 023619376  3.6% 0320014, 0.79) I @®7272797 ’

Subtotal (95% CI) 8.6% 0.29 [0.03, 0.55] -

Heterogeneity; Tau®=0.00; Chi*=0.03, df =1 (P=0.87); F=0%

Testfor overall effect £=2.21 (P=0.03)

1.2.6 Prostate cancer screening

PLCO (Prostate) 1393 021254146 00392855 - 290900~ Prostate , PSA
ERSPC 1083 0.40684022 0.0174421 0.21[0.09, 0.33] - L AN EEd B

Stockholm (prostate) 1988 051455252 0.2147047 —_— i L1 1 BN

Morrkoping 1987 0652878424 018128468 \ 4.6% 063 [0.27, 0.99) — 908970

Subtotal (95% CI) 5% 0.43 [0.21, 0.65] . o
Heterageneity Tau®= 0.04: Chi*= 44 81, df= 3 (P =< 0.00001); F= D% Krag etal.  Quantification of
Testfor overall effect 7= 3 88 (F = 0.0001) overdiagnosis in randomised
Total (95% CI) 100.0% <> trials _ of cancer screenmg. an
Heterogeneity, Tau®= 0.05; Chi*= 150,65, df= 18 (P = 0.00001); F= 8% overview of systematic

- 05

Test for overall effect: £= 3.49 (F = 0.0005) Favours [experimental]

Test for subgroup diferences: Chi®= 6.90, df= 4 (P=0.14), F=421%

0.5
Favours [control]

o
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Overdiagnostik ( ODx) ved
lungecancer CT screening

A NLST: 18,5% ODx
A Kontrolgruppen:  Rtg. af thorax

A Mayo Lung Project: 51%  ODXx

A Best case: 18,5% ODx
A Worst case: 40,3%  ODx
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Danish lung cancer screening

trial (DLCST): design

Prevalence year 1

Ye

ar 2

Year 3

Year 4

Year 5

Control | Iy + QoL+ QoL+ Qc:1(LJ+
2052 Srhok. Smok. Srriok. Smiok.
Random.
4104
CTH+QOL| [CT+QOL|  [cT+QOL| [CT+QoL
CT + 9mok.| |+ Smok. + Smok. + Sinok.
screen
QOL
Smoke 2052
Question |

End paints: Lung cancar inGdanca , stage, treatmeant, maortality
Smioking habits, quality of Like

Pedersen et al. The Danish Randomized Lung Cancer CT Screening Trial T Overall Design and
Results of the Prevalence Round. Journal of Thoracic Oncology 4 (5):608 -614, 2009.



Hvor meget ODx | DLCST?

7z

A 0%

A 10%

A 20%

A 30%

A 40% Best case: 18,5% ODx

A 50% Worst case: 40,3% ODx
A 60%

A 70%
A 80%
A 90%

A 100%
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Overdiagnosis In DLCST at 5 year follow  -up
Cumulative incidence of lung cancer

0
CJ_ —
o @ —— Screening group
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L& =T
& = -
£ o
gl': —
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o O —
—J i
£ _
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O g .
. |
- | | | | |

0 2 4 i 8 10
Follow-up since randomisafion (years)
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Overdiagnosis In DLCST at 5 year follow  -up
Cumulative incidence of lung cancer
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Overdiagnosis In DLCST at 5 year follow  -up
Cumulative incidence of lung cancer
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Overdiagnosis In DLCST at 5 year follow  -up
Cumulative incidence of lung cancer
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C“)'\[/ké‘r'diégnostik | DLCST
efter 5 ars follow -up

A Extra antal af LC: 43 (96 -53)

A ODx: 43/68= 63% [95% CI;33% -88%)]

Wille MMW et al.  Results of the randomized Danish Lung Cancer Screening Trial with
focus on high -risk profiling. Accepted for publication August 2015 in AJRCCM
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Styrker & svagheder

A Ingen screening i kontrolgruppen
A Lille kontaminering i kontrolgruppen

A Participation bias i DLCST?

42



DET SUNDHEDSVIDENSKABELIGE FAKULTET
KOBENHAVNS UNIVERSITI

Kardio -vaskulaer risiko

CVD diseases and number of risk factors

100

90

so4 1lrisk factor

70 A

60

50
40
30
20
10

0
20 25 30 35 40 45 50 55 60 65 70 75

Age
H. Petursson et al. Can individuals with a significant risk for
cardiovascular disease be adequately identified by combination

of severalrisk factors?  J.Eval.Clin.Pract .15 (1):103 -109, 20009.
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PSA-test and Pca in DK

Antal prgver

18000 500
16000 /A\ _+ 450
14000 [ 400
/ - 350
12000 —
)// - 300
10000
,//////, - 250
8000
//// - 200
6000
/ - 150
4000 / - 100
2000 I - 50
0 = — - - . . . . . . . . . -0
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
N Almen praksis er rekviren Specialleege/sygehus er rekvire ——Incidente cancer prostatae

T. O. Mukali, F. Bro, K. V. Pedersen, P. Vedsted. Brug af undersggelse for

prostataspecifikt antigen . Ugeskr.Laeger 172 (9):696

-700, 2010.
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Stadieskifte
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Incidens og mortalitet

Incidence and mortality
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Cancer death and invasive cancer diagnosis with and without screening

Lung, and prostate. France 1980-2010
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Cancer death and invasive cancer diagnosis with and without screening

and prostate. France 1980-2010
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Cancer death and invasive cancer diagnhosis with and without screening

Lung, breast and prostate. France 1980-2010
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Hvilke kreeftsygdom er dette ?
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Norway
Melanoma of skin
ASR (World) age 0-85+
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