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= Post-moderne medicin
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Preventive Medicine

{I have something}
to offer you
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Overdiagnostik - definition

= “Overdiagnosis is the diagnosis
of ‘illnesses’ that would never
have caused patients harm but
potentially exposes them to
treatments where the risks
outweigh the benefits.”

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

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

= “Overdiagnosis occur when
individuals are diagnosed with
conditions that will never cause
symptoms or death”

= % ..the ultimate criterion for
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.

12



Overdiagnostik - min definition@
&

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

= give personen symptomer (eks. afvigelser),
= vil medfgre sygelighed eller
= vil veere arsag til personens dgd.
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Overdiagnostik - 3 omrader

= Nedsaette greenseveerdier
og/eller udvide
sygdomsklassifikation

= Opfinde nye “sygdomme”
(disease mongering)

= Overdetektion ved screening
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= 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
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tru_e_ vy People who
positives are screened
Negaive Positive Incidental ) Separate
sqreeningXesult screening result finding cascade
P v Q
True pos% Fals&\Rositive de'te(;r.ninate m=p| Surveillance
ding
Treatment Rapidly Mild, easily Person would

works better
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Delayed Benefit
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would die even if
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treatable disease;

person would do
well even if
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if untreated

Modified slide: Professor Russ Harris

No Benefit
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Types of The Screening Cascade

“true Immediate
o vy People who h
positives are screened arms/costs
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sqreeningXesult screening result inding J cagcade
o e L
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Creatment > 7
Treatment Rapidly Mild, easily Person would
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l No Benefit

Modified slide: Professor Russ Harris



The Screening Cascade
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®
GODT ONDT
= Nedsat morbiditet = Patienter i flere ar
og mortalitet = Overdiagnostik
= Mere skansom = Falsk tryghed
behandling = Falsk alarm
= Tryghed for = Overbehandling
ikke at veere syg = @get morbiditet
= Primaer forebyg- og mortalitet
gende effekt = Induceret sygdom
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Screening - pa godt og ondt

GODT ONDT

= Nedsat morbiditet = Patienter i flere ar
og mortalitet = Overdiagnostik

= Mere skansom » Falsk tryghed
behandling = Falsk alarm

= Tryghed for » Overbehandling
ikke at veere syg = @get morbiditet

= Primeaer forebyg- og mortalitet
gende effekt = Induceret sygdom
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= Overdetektion ved screening
= Hvorfor?
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Lungecancerscreening m. CT-skanning
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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.
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(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) ——
McCarthy 2003 330 1.60 (1.40-1.80) —= :
Santilli 20023;58 578 1.50 (1.34-1.66) —= Heterogen Itet
Solberg 2005 87 1.80 (1.31-2.29) —— .
Vega de Czéniga 2006°2 155 1.65 (1.28-2.02) —=— | Ve kSt ra te I ve d
Overall (12=78.3%) 1.81 (1.55-2.07) L3 A A A .
LR -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) ~e=ESSSe
45-49mm
Brown 200322 194 5.20 (4.42-5.98) —B—
Lindholt 200035 7 5.30 (3.77-6.83) -
Solberg 2005°% 11 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 L 1
Thompson et al. Systematic review and meta-analysis of the growth and rupture 1 2 3 - 5 6 7
t f Il abd inal ti T licati f ill int |
e it [ rveanes prenai 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
Size at Wh|Ch cancer from very fast growing have progressed to symptoms and death
causes death B

Size at which cancer
causes symptoms

Person F
Overdiagnosed: Cancer would
BN NOT have caused symptoms
before death from other causes
Cancer /

Person G

Cancer
diagnosis

Size at which cancer| [  diagnosis —~( / /
can be detected

dlagnOSIS No cancer diagnosis before

death from other cause

Death from
Death from other causes

other causes

Person H
Abnormal cell - — — — t— Overdiagnosed: Cancer
Screening  Screening Screening Screening Screening spontaneously regressed
Test1 Test 2 Test 3 Test 4 Test5 29T G e IO CUET EELEE

Time
Brodersen J., Schwartz L.M., Woloshin S. Overdiagnosis: How cancer
screening can turn indolent pathology into illness. APMIS 122, 2014.
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= Overdetektion ved screening

= Eksempler
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AAA screening: 38-44% ODXx

No of men with AAA-diagnosis per 10,000 invited

g
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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

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/bmij.h825/infographic
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http://www.bmj.com/content/350/bmj.h825/infographic

overdiagnosis

overdiagnosis

Risk of Bias

Breast,
mammography

Lung, chest x-ray

Lung, CT

Liver, ultrasound

Prostate, PSA

Krag et al. Quantification of
overdiagnosis in randomised
trials of cancer screening: an

Study or Subgroup overdiagnosis SE Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
1.2.1 Breast cancer screening mammography

Goteborg 1982 -0.25635747 020405221  41%  -0.26 [0.66, 0.14] — 29022080
Mew York 1963 -0.09848485 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
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 016572093  4.9%  -0.15[0.47,0.18) —_— @2@7@77
Mem Sloan-Kettering 1974 0.01633507 018624337  4.5%  0.02[0.35 0.38) 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{:TEEIliI‘IQ CT

NLST 2002 01853467 00G5GBES4 70%  0.19[0.06, 0.31] — (111 11R%
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 02746008 015724653  51%  0.27 [-0.03, 0.58] N BN
Wang 2011 032247899 0.23619376  36%  0.32[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 SETEEI'I"‘IQ

PLCO (Prostate) 1993 0.21254146 0.0392855 —~ P99900 "
ERSPC 1083 0.40684022 0.0174421 0.21[0.09, 0.33] - L AN EEd B
Stockholm dprostate) 1988 0.51455252 0.2147047 —_— i L1 1 BN
Morrkoping 1987 062978424 018128468 \ 4.6% 0.63 [0.27, 0.99] — 908970
Subtotal (95% CI) 5% 0.43 [0.21, 0.65] -

Heterogeneity: Tau®=0.04; Chi*= 4481, df= 3 (P = 0.00001); F= %

Testfar overall effect £= 388 (P =0.0001)

Total (95% Cl) 100.0% @

Heterogeneity: Tau®= 0.05; Chi*= 150.65, df= 18 (P = 0.00001); F= 88% 1

Test for overall effect: £= 3.49 (F = 0.0005)

-1

Favours [experimental]

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

05

0 04

Favours [control]

overview of systematic
reviews. POD conference 203 2



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

Goteborg 1982 -0.25635747 020405221  41%  -0.26 [0.66, 0.14] — 29022080 Breast

Mew York 1963 -0.09848485 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 54%  0.24 -0.07, 0.55] —

Malmd 1976 cohart 1 and 2 02798048 0.1198004 5.9% 0.28 [0.05, 0.51] —_— (m)

UK age trial 1991 0.298618 0.10759736 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 Hopking 1973 -0.14637089 016572093  4.9%  -0.15[0.47,0.18) —_— @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 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{:TEEIliIIg 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 02746008 015724653  51%  0.27 [-0.03, 0.58] 7727 @7?@ Liver. ultrasound
Wang 2011 032247899 0.23619376  36%  0.32[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 dprostate) 1988 0.51455252 0.2147047 —_— i L1 1 BN

Morrkoping 1987 062978424 018128468 \ 4.6% 063 [0.27, 0.99) — 908970

Subtotal (95% CI) 5% 0.43 [0.21, 0.65] - . .
Heterogeneity Tau®= 0.04: Chi*= 44 81 df= 3 (P = 0.00001); F= D% Krag et al. Quantification of
Testfar averall effect Z= 3.88 (P = 0.0001) overdiagnosis in randomised
Total (35% C1) 100.0% P trials _of cancer screening: an
Heterogeneity, Tau®= 0.05; Chi*=150.85, di= 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]

reviews. POD conference 203 §



Overdiagnostik (ODx) ved
lungecancer CT screening

= NLST: 18,5% ODx
= Kontrolgruppen: Rtg. af thorax
= Mayo Lung Project: 51% ODx

= Best case: 18,5% ODXx
= Worst case: 40,3% ODXx
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Danish lung cancer screening
trial (DLCST): design

Prevalence year 1 Year 2 Year 3 Year 4 Year 5
Control
QDL+ QOL+ QOL+ Qc:1(LJ+
2052 Srhok. Smok. Smok. Srmjok.
Random.
4104
CT+QOL| |CT+RQOL CT+QOL CT+QOL
CT + Smok.| |+ Smok. + Smok. + Smok.
SCreen
QOL 2052
Smoke
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 — Overall Design and
Results of the Prevalence Round. Journal of Thoracic Oncology 4 (5):608-614, 2009.



Hvor meget ODx | DLCST?

= 0%

= 10%

= 20%

= 30%

= 40% Best case: 18,5% ODXx

" 50%  wWorst case: 40,3% ODX
= 60%

= 70%
= 80%
= 90%

= 100%
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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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Overdiagnosis in DLCST at 5 year follow-up
Cumulative incidence of lung cancer

L

o _
8 © | —— Screening group 96
5 —| —— Control group
L& =
T O — _
c o 43 __
L — "_r’_,_'_,_—l’_/_,_fr
N 0 — =i
g ° W o~ 53
~ | Al
© 8 4 | 24

o | | | | |

0 2 4 G 0 10

Follow-up since randomisafion (years)

40



Overdiagnostik i DLCST
O
efter 5 ars follow-up

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

= 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

41



Styrker & svagheder

= Tngen screening i kontrolgruppen
= Lille kontaminering i kontrolgruppen

= Participation bias i DLCST?

42
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Kardio-vaskulaer risiko

CVD diseases and number of risk factors

100
90 ’
so4 1lrisk factor
70 -

60 -
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40
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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 several risk factors? J.Eval.Clin.Pract. 15 (1):103-109, 2009.
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PSA-test and Pca in DK
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Antal incidente cancer prostata

prostataspecifikt antigen . Ugeskr.Laeger 172 (9):696-700, 2010.
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Overdiagnostik v. screening @

= Overdetektion ved screening

= Stadieskifte
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A: Optimalt scenarium

A| Optimal screening test
Screening era

A | -
o é |
D : |
T g »
b —

. . Incident invasive cancer
Time — Total
A ] Localized
Esserman L., Shieh Y., & Thompson I. Rethinking — [l Regional and metastatic

Screening for Breast Cancer and Prostate Cancer.
JAMA: 302 (15):1685-1692, 2009.
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B: Veerste scenarium
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Stadieskifte

[D] Incident invasive cancer rates
in scenarios A, B, and C

Localized cancers as a percentage of total
incident invasive cancers in scenarios A, B, and C
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Breast cancer screening

Breast cancer
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Esserman L., Shieh Y., & Thompson I. Rethinking Screening for Breast
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PSA-screening

Prostate cancer
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Overdiagnostik v. screening @

= Overdetektion ved screening

= Incidens og mortalitet
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Incidens og mortalitet

Incidence and mortality
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Fig. 3. Populition changes in inadence and mortality (A) thyroid and (B) lung cancer for US women, 1975-2010.

Brodersen J., Schwartz L.M., Woloshin S. Overdiagnosis: How cancer
screening can turn indolent pathology into illness. APMIS 122, 20143



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 kraeftsygdom er dette?
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Norway
Melanoma of skin
ASR (World) age 0-85+
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You ain't seen nothing yet
B-b-baby you just ain't seen
n-n-nothing yet
Here's something,
Here s sometning
that you're never
gonna forget
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Screening med smartphone

<« C tebeskindk/en

W f‘_’fﬁSkin

It's not about being afraid
it’'s about being aware
and react in time

& :kinScan

powersd Dy TasSKIn

# Available on the
@& App Store




Overdiagnostik v. screening @

= Konsekvenser af overdiagnostik
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Skadevirkning af overdiagnostik @

= Overundersggelse
= Overbehandling
= Overforbrug
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Skadevirkning af overdiagnostik

—_

= financial strain
= hassles/inconveniences
= medical costs

= opportunity costs

= physical harms

= psychological harms

—

= societal costs
+ work-related costs

Harris R.P. et al. The
Harms of Screening:

A Proposed Taxonomy
and Application to Lung
Cancer Screening,
JAMA 2014
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Overdiagnostik v. screening @

= Post-moderne medicin
= Definition
= Overdetektion ved screening
= Hvorfor?
= Eksempler
= Stadieskifte
= Incidens og mortalitet

= Konsekvenser af overdiagnostik
= Fremtiden?
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Fremtiden?

Storm P:

"Det er svaert at spd - isaer om fremtiden”
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Fremtiden?

= Mere screening:
= Befolkningsundersggelser og hgjrisiko

= Quantified Self
= Big data & Personalised Medicine
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Nye screeningsprogrammer? @

= CT-screening for lungekreeft blandt
storrygere

= Abdominalt aorta anuerisme:
= Befolkningsundersggelse eller storrygere?
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Quantified Self
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Ine

ised Medic

Big data & Personal
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P4 or Personalised medicine

= Predictive

= Preventive
= Personalised
= Participatory
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P4 among healthy

» Predictive & Preventive =
Screening Incognito

/72



Error

Big data & Personalised Medicine

A

Total Error

Variance

Optimum Model Complexily
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Model Complexity s



Survivors stories drive screening
towards more overdiagnosis

More Intensive
g:> Screening ﬂ

4 ™
More Useful Popularity [ — ]

Screening Overdi |
_ Appears To Be | paradox verdiagnosis

:: [ More “Survivor” ] J

Stories
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PREVENTING
OVERDIAGNOSIS

Winding back the harms of too much medicine

FAKULTET

Conference partners

. & & — -
thebmj @uﬂoxk?xsm y S CREP em Dartmouth
CEBM B OXFORD S

Us Readings v Conference v Blog Contact

BARCELONA 2016 — 20th to 22nd
September 2016

Following successiul conferences in Dartmouth in 201

University of Oxford in2014 and the NiH in 2015, we are ple

announce the dates for the 2016 international Preventing

>ase let your

and networks know about the announcement of these

| that abstract submission and registration will be open

Innovations to Read More
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