UNIVERSITY OF COPENHAGEN

NS

Faculty of Health Sciences

Overdiagnosticering

— da ikke i min klinik, eller?

John Brodersen
Specialleege i almen medicin, ph.d., professor

VTR o

—

Center for Forskning & Uddannelse i Almen Medicin, Institut for Folkesundhedsvidenskab
Forskningsenheden for Almen Praksis, Region Sjeelland



Praesentation

= Kan vi gennemskue odx v. screening?
= Kan befolkningen?

= Videnskab og overdiagnostik

= Definition af overdiagnostik

= Typer af overdiagnostik

» Eksempler pa overdiagnostik




UNIVERSITY OF COPENHAGEN 3

Praesentation

= Kan vi gennemskue odx v. screening?
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Der bliver diagnosticeret flere
kraefttilfeelde i den screenede gruppe
end i den ikke-screenede gruppe

More cancers are detected In screened populations than In unscreened populations.
Proves 47 %

Does not prove 49% cormrect answer

Don't know .4'}5

Wegwarth et al. Do Physicians Understand Cancer Screening
Statistics? A National Survey of Primary Care Physicians in the “+e®
United States. Ann Intern Med 156 (5):340-349, 2012.
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Kraefttilfaelde fundet ved screening har
en bedre 5-ars overlevelse end
kraefttilfeelde diagnoseret pga.

symptomer
Screen-detected cancers have better 5-year survival rates than cancers detected because
of symptoms.
Proves 76%
Does not prove 22% correct answer
Don't know . 3%

Wegwarth et al. Do Physicians Understand Cancer Screening i (1
Statistics? A National Survey of Primary Care Physicians in the ‘ss® »
United States. Ann Intern Med 156 (5):340-349, 2012.
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Praesentation

= Kan befolkningen?
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Befolkningens vurdering af screening for
kreeft — de gavnlige virkninger

Cancer screening
Barratt et al,31 1999, mammography sensitivity | [

Chamot and Perneger,3* 2001, decreased breast Ca death by mammography

-+

+

Domenighetti et al,3® 2003, decreased breast Ca death by mammoaraphy [

Domenighetti et al,3® 2003, deaths prevented by mammoagraphy screening
Gigerenzer et al,3% 2009, decreased breast Ca death by mammography
Gigerenzer et al,3® 2009, decreased prostate Ca death by P5SA screening

Haakenson et al,*? 2006, decreased breast Ca death by mammography

Haggstrom and Schapira,*! 2006, decreased death risk from breast Ca by mammoaraphy

Hoffman et al,1% 2010, Ca diagnosis from positive mammoaram
Hoffman et al,16 2010, Ca diagnosis from high PSA

Hudson et al,18 2012, decreased bowel Ca death by screening

+

Hudson et al,'® 2012, decreased breast Ca death by screening

Phillips et al,** 2003, accuracy of cervical smear test

“+

Phillips et al,** 2003, cervical Ca preventad by screening

Phillips et al,#* 2005, accuracy of cervical smear test
Phillips et al,*5 2005, cervical Ca prevented by screening I
Schwartz et al,*® 2000, decreased breast Ca death by mammaography I -+
[ ] Underestimated benefit
Hoffmann & Mar. Patients' expectations of the benefits and [ Correctly estimated benefit
harms of treatments, screening, and tests: a systematic [l Overestimated benefit
review. JAMA Intern.Med 175 (2):274-286, 2015. + 250% of participants overestimated benefit
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Befolkningens vurdering af screening for
kreeft — de skadelige virkninger

Cancer screening

Lewis et al,*? 2003, chance of false positive from mammography o
Lewis et al,#2 2003, upset by false positive from mammoagraphy

Haakenson et al,#? 2006, nead biopsies after extra mammaogram . e

Haakenson et al,#? 2006, need to return for additional mammogram [ |

Haakenson et al,*° 2006, noncancerous abnormalities after biopsy —:I

[l Underestimated harm
|:| Correctly estimated harm
[ ] Overestimated harm

+ =50% of participants underestimated harm

o

Hoffmann & Mar. Patients' expectations of the benefits and P
harms of treatments, screening, and tests: a systematic '..6’
review. JAMA Intern.Med 175 (2):274-286, 2015.
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Praesentation

= VVidenskab og overdiagnostik
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Er overdetektion ved screening for kraeft
dokumenteret i de videnskabelige artikler?

Overdiagnosis

False positives
Psychological consequences
Somatic complications
Invasive procedures

Total mortality

Cancer mortality | |

Cancer incidence | |

0.0 0.2 0.4 0.6 0.8 1.0
Proportion
B. Heleno, M. F. Thomsen, D. S. Rodrigues, K. J. Jgrgensen,
J. Brodersen. Quantification of harms in cancer screening trials: Ve

literature review. BMJ. 347:f5334, 2013. °e®
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Praesentation

= Definition af overdiagnostik
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Downloaded from http://ebm.bmj.com/ on January 25, 2018 - Published by group.bmj.com

Overdiagnosis: what it is and what it isn’t

10.1136/ebmed-2017-110886

Centre of Research &
Education in General Practice,
Department of Public Health,
University of Copenhagen,
Faculty of Health Sciences,
Copenhagen, Denmark
“Region Zealand, Primary
Health Care Research Unit
3Center for Medicine and

the Media, The Dartmouth
Institute for Health Policy and
Clinical Practice, Dartmouth
Medical School, Lebanon,
New Hampshire, USA

“Centre for Evidence-

Based Medicine, Nuffield

P oss sl sl =€ Phalos xms S aoeas

John Brodersen,™? Lisa M Schwartz,> Carl Heneghan,*
Jack William O’Sullivan,* Jeffrey K Aronson,*

Steven Woloshin?

Why then, can one desire too much of a
good thing?
William Shakespeare,
As You Like It (1600)

Rosalind’s question, as she is about to marry
Orlando, is purely rhetorical—she thinks that one
cannot desire too much of a good thing. Neverthe-
less, trite though it may be, it is true that one can
sometimes have it. It is certainly true of healthcare
and has been referred to as ‘too much medicine’,'
although because of potential confusion with ‘too
much medication’ a better term might be ‘too much
healthcare’ This includes too much screening of
asymptomatic individuals, too much investiga-
tion of those with symptoms, too much reliance
on biomarkers, too many quasi-diseases, too much

cases commercial incentives, has further prop-
agated overdetection. The more tests you order,
the more likely you are to diagnose a ‘disease’” °
This is particularly problematic when there is little
evidence that early detection improves patient
outcomes. Consider the example of thyroid cancer
in South Korea. From 1999 to 2008, the incidence
of thyroid cancer increased 6.4-fold,” but 95%
of these cancers were small (<20mm), and they
were detected mainly through screening.” The
mortality from thyroid cancer remained essen-
tially unchanged over the same period.” Use of
advanced imaging also leads to overdetection by
finding incidentalomas—'surprise’ abnormalities
unrelated to the original reason for doing the test,
for example, when a chest CT done to follow-up
on a pulmonary nodule detects a small adrenal

1 ~ LI - 1
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Definition af overdiagnostik

Broadly, overdiagnosis means
making people patients
unnecessarily, by identifying
problems that were never going to
cause harm or by medicalizing
ordinary life experiences through
expanded definitions of diseases.

Brodersen, J., et al. (2018). "Overdiagnosis: what it is and
what it isn't." BMJ] Evidence-Based Medicine 23(1): 1-3.
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Definition af overdiagnostik

Bredt forstdet handler
overdiagnostik om, at mennesker
ungdvendigt gares til patienter, og
at hverdagens lidelser, haendelser og
problemer pafores en medicinsk
diagnose.

Brodersen, J., et al. (2018). "Overdiagnosis: what it is and
what it isn't." BMJ] Evidence-Based Medicine 23(1): 1-3.
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Overdiagnostik: hvad det ikke er

= Falsk positiv

= Overbehandling

= Overtesting (overforbrug)

= Fejldiagnose

= Bifund (incidentalomas)

= Det modsatte af underdiagnostik
= Uberettiget variation

Brodersen, J., et al. (2018). "Overdiagnosis: what it is and
what it isn't." BMJ] Evidence-Based Medicine 23(1): 1-3.
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Praesentation

= Typer af overdiagnostik
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Typer af overdiagnostik

= Overdetection - screening

= Overdefinition: expanding disease
definitions or changing disease

boundaries
Brodersen, J., et al. (2018). "Overdiagnosis: what it is and 0 (1 K
what it isn't." BMJ Evidence-Based Medicine 23(1): 1-3. °e® 9
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Praesentation

» Eksempler pa overdiagnostik
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Typer af overdiagnostik

= Overdetection — screening

Brodersen, 1., et al. (2018). "Overdiagnosis: what it is and
what it isn't." BMJ] Evidence-Based Medicine 23(1): 1-3.




Model: Hvad sker der ved screening for
kreeftsygdomme?

Stgrrelse af kreeft

Starrelse hvor kreeft
medfgrer dgden

Starrelse hvor patienten|

far symptomer

Starrelse hvor kreeft
kan males/visualiseres

Farste kreeftcelle

I
Screeningﬁcreenings-

runde 1

Person A

meget hurtigt voksende kraeft

Kreeft-
diagnose

Falsk negativt screeningssvar fra en

Kreeft-
diagnose

Persons B, C,D & E

Screeningsdiagnosticerede kraeft der ville have
udviklet sig og givet symptomer og senere dad.

Kreeft-
diagnose

Dad af
andre arsager

A

Screénings— Screelnings- Screehings—
runde 2 runde 3 runde 4 runde 5
Tid

Person F
Overdiagnosticeret: Kraeft der
ikke ville have givet symptomer
for ded af andre arsager

Person G
Overdiagnosticeret: Kreeft der
ikke ville have givet symptomer
for ded af andre arsager

Person H

Ingen kreeftdiagnose for dad af
andre arsager

Dad af
andre arsager

Person |

Overdiagnosticeret: Kreeft der

spontant forsvinder fgr dod af

andre arsager

Modified version: Brodersen, Schwartz, Woloshin. Overdiagnosis: How cancer
screening can turn indolent pathology into illness. APMIS 122 (8):683-689, 2014.
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Mammografiscreening
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CT-screening for lungekraaftscreening
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Overdiagnostik i DLCST: 5 ars opfglgning

5% = —
—— Screened group 96
— = Control group
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1% - 2477

0% -
| | | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10
Person years Years
Screened group 2037 2014 1995 1971 1947 1925 1906 1878 1852 1368
Control group 2047 2037 2023 2009 1989 1972 1954 1930 1900 1402

Wille et al. Results of the Randomized Danish Lung Cancer
Screening Trial with Focus on High-risk Profiling. Am.J
Respir.Crit Care Med., 2015.
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Overdiagnostik i DLCST: 5 ars opfglgning

5% = —
—— Screened group 96
— = Control group
4% =
43
S 3% -
B .53
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1% - 247"

0% -
| | | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10
Person years Years
Screened group 2037 2014 1995 1971 1947 1925 1906 1878 1852 1368
Control group 2047 2037 2023 2009 1989 1972 1954 1930 1900 1402

Wille et al. Results of the Randomized Danish Lung Cancer
Screening Trial with Focus on High-risk Profiling. Am.J
Respir.Crit Care Med., 2015.
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Overdiagnostik i DLCST: 5 ars opfglgning

5% = —
—— Screened group 96
— = Control group
4% —
43
?é 3% —
B ¢ .53
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1% - 2477

0% -
| | | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10
Person years Years
Screened group 2037 2014 1995 1971 1947 1925 1906 1878 1852 1368
Control group 2047 2037 2023 2009 1989 1972 1954 1930 1900 1402

Heleno, Siersma, Brodersen. Overdiagnosis of lung cancer
with low-dose CT-screening: an analysis from the Danish
Lung Cancer Screening Trial.

JAMA, accepted for publication 28.03.2018
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Overdiagnostik i DLCST: 5 ars opfglgning

43/64=67.2%
[95% CI;37.1%-95.4%]

with low-dose CT-screening: an analysis from the Danish

Lung Cancer Screening Trial.

Heleno, Siersma, Brodersen. Overdiagnosis of lung cancer 1
JAMA, accepted for publication 28.03.2018 *e® ( O .
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Thyreoideakraeft i Sydkorea
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Thyroid-Cancer Incidence and Related Mortality in South Korea, 1993-2011.

Ahn HS, Kim HJ, Welch HG. Korea's thyroid-cancer "epidemic"--

screening and ove

rdiagnosis. N Engl J Med. 2014;371(19):1765-7.
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Danmark

Fgeldbruskiineg 5. 1 Nyreoideakraeft i Danmark
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Danmark

fostata derosss  Prostatakraeft i Danmark
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PSA-screening

Figure 2. Forest plot of comparison: | Screening vs control, outcome: |.| Prostate cancer-specific mortality
(sub-group analysis risk of bias).

Screening Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Ewvents Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.1.1 Low risk of hias
EREPC 261 82916 363 099184 555% 0.86 [0.73,1.01]
PLCO 50 38343 44 38350 7.4% 1.14[0.76,1.70]
Subtotal (95% CI) 121159 137534 62.9%  0.89[0.77, 1.04]
Total events 311 407

Heterogeneity: Chi*=1.56, df=1 (P=0.21), F= 36%
Testfor overall effect Z=1.49 (F=0.13)

1.1.2 High risk of bias

MNorrkoping 20 1484 97 7532 5.4% 1.04 [0.64, 1.68) .
Quebec 183 31133 75 15353 16.9% 1.01 [0.76, 1.33)

Stockholm a3 2374 506 24772 149% 1.08 [0.83, 1.459] ?
Subtotal (95% CI) 35001 47657 37.1%  1.05[0.87, 1.25]

Total events 226 678

Heterogeneity, Chi*= 017, df=2(P=092) F=0%
Test for overall effect Z=0.48 (P = 0.63)

Total {95% Cl} 156160 185191 100.0%  0.95[0.85, 1.07] ¢
Total events 537 1085
Heterogeneity. Chi*= 3.49, di= 4 (P=0.48), F=0%
Testfor overall effect Z= 0.88 (P = 0.38)

01 02 05 2 5 10
Favours screening  Favours control

o,
‘e e®
Ilic et al. Screening for prostate cancer. Cochrane Database, 2013.
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PSA-test & Pca i Danmark
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Danmark

Modermeerkekraeft, hud
ASR (W) alder 0-85+

Malignt melanom i Danmark
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Types of overdiagnosis

= Overdefinition: expanding disease
definitions or changing disease
boundaries
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Cardio-vascular Overdiagnosis

y CVD diseases and number of risk factors
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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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AAA screening: 44% overdiagnostik

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,

B Avoided AAd-death

172

B AAAs diagnosed in
control group

rate in screening
group: 44%

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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Al medicinsk intervention:
Balance mellem gavn & skade

Benefits

< . . —>
Low risk High risk

Glasziou & Irwig (1995). "An evidence based approach to
individualising treatment.” BMJ 311(7016): 1356-1359.
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Al medicinsk intervention:
Balance mellem gavn & skade

Harms

“Low risk High risk.

Glasziou & Irwig (1995). "An evidence based approach to
individualising treatment.” BMJ 311(7016): 1356-1359.
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Al medicinsk intervention:
Balance mellem gavn & skade

Benefits

Harms

< . . —>
Low risk High risk

Glasziou & Irwig (1995). "An evidence based approach to
individualising treatment.” BMJ 311(7016): 1356-1359.
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Al medicinsk intervention:
Balance mellem gavn & skade

Benefits

< . . —>
Low risk High risk

Glasziou & Irwig (1995). "An evidence based approach to
individualising treatment.” BMJ 311(7016): 1356-1359.
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AAA screening: 44% overdiagnhostik

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



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

Al medicinsk intervention:
Balance mellem gavn & skade

Benefits

<€

. . —>
Low risk ? High risk
ee® ( ®
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Types of overdiagnosis

= Overselling
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Overseaelge

= En kolonisering af livets milde
symptomer og lidelse - illusionen
om nul risiko:

= Bange - angst

= Trist — depression

= Mistrivsel i skolen — ADHD
= Sgvnproblemer - insomnia
= Generthed - social fobi

= Vanlig sorg — sveer sorg _ (1
e®
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Types of overdiagnosis

= Disease mongering




Disease mongering

= Uro i benene (restless leg syndrom)
= Vejvrede (road rage disorder)

= For korte gjenvipper

= Skaldethed
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Disease mongering — Low T

HEALTH
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Survivors stories drive screening
towards more overdiagnosis

More Intensive
g:> Screening a

e N
o Ueal Popularity [ More ]

Screening Overd |
_ Appears To Be | paradox verdiagnosis

: ;: [ More “Survivor”

Stories
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Winding back the harms of too much medicine

Home  About Us Overdiagnosis Readings + Conference v Blog Search Evidence
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