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Purposes

 Evidence based treatment

Treatments should be based on the best
available evidence.

* Overview of the literature.

What do we know? What don’'t we know?
Systematic literature search.

* Independent assessment.

Use of standardised, empirically founded
criteria for risk of bias and confidence.
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Why are independent, standardised
assessments important?
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Do we have similar independent
tests of medical interventions?
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News 2016 New Director General of the Danish Medicines Agency

Contact

New Director General of the o
Danish Medicines Agency Danish Minstry of Health

Thomas Bille Winkel

”l am very satisfied that we have appointed Thomas Senderovitz as
Director General of the Danish Medicines Agency. He has strong
professional skills, and with his drive and extensive experience he
will create a new medicines agency that will be able to support the
Danish pharmaceutical and medical device industries in the best

possible way, while at the same time monitoring companies closely,
says Minister for Health Sophie Lohde.

His career includes more than 15 years working intensively with
medicinal products and he has held several senior positions in
international biopharmaceutical companies (Ferring
Pharmaceuticals, UCB Pharma, Griinenthal GmbH). Most recently,
Thomas Senderovitz was a member of the management team of the
global CRO (Contract Research Organisation) PAREXEL engaging in

clinical research for pharmaceutical and biotechnological
companies.
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Economic importance

 Export from “Lifescience” sector:
90 billion DKR (~15 billion USD).

* Directly employed: 36.000
persons.
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What about the EMA?
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BMJ 2011,342:d2686 doi: 10.1136/bm].d2686 Page 1 of 4

ANALYSIS

Opening up data at the European Medicines Agency

Widespread selective reporting of research results means we don’t know the true benefits and
harms of prescribed drugs. Peter Gotzsche and Anders Jergensen describe their efforts to get
access to unpublished trial reports from the European Medicines Agency

Peter C Gatzsche professor, Anders W Jargensen PhD student

Nordic Cochrane Centre, Rigshospitalet and University of Copenhagen, Dept 3343, Blegdamsvej 9, DK-2100 Copenhagen @, Denmark
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Industry sponsorship and research outcome

I New search I Review l Methodology

Andreas Lundh &, Joel Lexchin, Barbara Mintzes, Jeppe B Schroll, Lisa Bero

First published: 16 February 2017
Editorial Group: Cochrane Methodology Review Group
DOI: 10.1002/14651858.MR000033.pub3  View/save citation
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National Clinical Guidelines

80 million Danish Crowns
 3yearsto develop 47 guidelines
e Systematic literature search
 Cochrane’s Risk of Bias Tool

e GRADE
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Sﬁndhedsstyrelsen

Reference
programmes: An
example.

REFERENCEPROGRAM
for unipolar depression hos voksne



“"There is conflicting information in the literature
regarding the effect of systematic screening for
depression to ensure that more are treated. A
recent Cochrane-review only showed minimal
impact of systematic screening on diagnhoses, use
of treatment and treatment effects for
depression. However, there is general agreement
that screening for depression in high risk groups
can improve outcomes, e.g. in patients with
apoplexia or heart disease.”
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Systematic screening was not

recommended, but:

“High risk groups:

It is recommended to routinely track down depression in
the forllowing groups (l1a):

Previous depression, Familiar disposition for depression,
Heart disease, Apoplexia, Cronisc pain conditions,
Diabetes, CroniC obstructive lungdisease (COPD), Cancer,
Parkinsons disease, Epilepsy, Other psychiatric disease
(due to comorbidity with depression). Routine screening
for depression is also recommended for women who are
pregnant or have just given birth, in refugees and for
immigrants.”
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What does the most reliable
evidence tell us?

"There is substantial evidence that routinely
administered case finding/screening questionnaires
for depression have minimal impact on the
detection, management or outcome of depression
by clinicians. Practice guidelines and
recommendations to adopt this strategy, in
isolation, in order to improve the quality of
healthcare should be resisted.”

) é) Nordic Cochrane Centre Gilbody et al. Cochrane Database of Syst Rev: 2005 issue 3.
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ADHD pavirker ofte
patienterne hele dagen':

Strattera har effekt
fra tidlig morgen til
sen aften - med én
daglig dosering ¢

DKSTROO468 - august 2015

— Sveert ved at komme ud af sengen?
— Kommer ofte til at skeelde sine barn ud pa vej ud af deren?

— Distraheres nemt pa jobbet?

— Sveert ved at fastholde venskaber?

— Glemmer sine eftermiddagsaftaler?

— Svaert ved at slappe af med sin partner efter arbejde?

— Vil gerne dyrke sport, men kan oftest ikke overskue det?

— Sveert ved at falde i sevn om aftenen?

Referencer:
1. Davidson MA. | Atten Disord 2008; 11:628-641. 2. Brod Metal. Qual Ufe Res 2012; 21 : 795-799. 3. Barkley RA. ) Clin Psychiatry 2002; 63 (Suppl 12): 10- 15. 4. Adier et al. Journal of Clinical
Psychopharmacology, 2009; 29(1): 44-50. 5. Wehmeier et 2. Child Adolesc. Mental Health, 2009; 3: 1-10. 6. Srattera produkiresume 16.maj 2014

Se produktinformation pé side 1764
m strattera’
%Zey \' " atomoxetin HCI
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Sﬁndhedsstyrelsen

NATIONAL KLINISK RETNINGSLINJE FOR
UDREDNING OG BEHANDLING
AF ADHD HOS VOKSNE

— MED FORSTYRRELSE AF AKTIVITET OG OPMARKSOMHED SAMT
OPMARKSOMHEDSFORSTYRRELSE UDEN HYPERAKTIVITET
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/7.5 Gennemgang af evidens

Der var en lille effekt af atomoxetin pa funktionsniveau, ADHD-kernesymptomer
og livskvalitet, men kvaliteten af evidensen var lav til meget lav. Der var 1kke
overbevisende effekt pa angstsymptomer, baseret pa evidens af moderat kvalitet.
Interventionsgruppen havde signifikant hejere puls, mens der ikke var signifikant
forskel 1 blodtryk mellem de to grupper. Patienterne 1 interventionsgruppen havde
tillige andre skadevirkninger, fx sovnleshed. Der var tilsyneladende ingen forskel
mellem de to grupper 1 brugen af alkohol og marihuana. Effekten af interventionen
pa kriminalitet blev 1kke belyst.

Opfelgningstiden 1 de inkluderede studier er for kort til at vurdere langtidseffekter
og skadevirkninger som hjertekarsygdomme.

Mange af studierne inkluderede kun patienter, hvor det forud var vurderet, at de re-
sponderede positivt pa behandlingen. De gavnlige virkninger kan derfor vare
overvurderet og de skadelige virkninger undervurderet 1 metaanalyserne. En mel-
lemliggende behandlingsfri periode, inden selve studierne startede, kan gore resul-
taterne yderligere vanskelige at tolke.

(%) Nordic Cochrane Centre
https://sundhedsstyrelsen.dk/da/udgivelser/2015/nkr-adhd-hos-voksne
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Methylphenidate for ADHD in adults

Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup _ Std. Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
Bouffard 2003 -0.5362 0.2631 7.9%  -0.54 -1.05,-0.02) — 9900
Casas 2013 -0.2816 02192  9.6% -0.28 [-0.71, 0.15) —t 9920600
Casas 2013 -0.4309 0.2206  9.6% -0.43 [-0.86, 0.00) — 9920600
Ginsberg 2012 A 24917 05024 3.0%  -2.49(-348,-151] ———— 0000 0
Jain 2007 03177 0228 9.2% -0.32 [0.76, 0.13) —t 27872080
Konstenius 2010 -0.2253 04098  4.2% -0.23 [-1.03, 0.58) —_— ++++000
Medori 2008 -0.4185 02045 10.3%  -0.42[-0.82,-0.02) — @ 20606600
Medori 2008 -0.3112 0.2043  10.3% -0.31 [-0.71, 0.09) -t @ 20606600
Medori 2008 -0.6063 0.2069 10.2%  -0.61[-1.01,-0.20) — @ 20606060
Rosler 2009 -0.5982 0.1453 13.5%  -0.60 [-0.88, -0.31] -

Weisler 2012 -0.4928 01711 12.0%  -0.49 [-0.83, -0.16) — 200000
Total (95% CI) 100.0%  -0.50 [-0.69, -0.32] ¢

Heterogeneity: Tau? = 0.05; Chi? = 19.63, df = 10 (P = 0.03); I = 49% 5_4 2 3 2 45

Test for overall effect: Z = 5.28 (P < 0.00001) Favours [experimental] Favours [control]
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

ADHD symptoms
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Nordic Cochrane Centre



5 B immedie reicose . x N B e T

C' [ onlinelibrary.wiley.com/doi/10.1002/14651858.CD005041.pub3/full Q8 0O =

[Z Cochrane.org & Login/Register .

= COCh rane Trusted evidence.
= . b Informed decisions. Search title, abstract, keyword Q ‘
i Library - seerbes

Cochrane Reviews v Trials v More Resources v About v Help v

« Go to old article view

Cochrane Database of Systematic Reviews

A < R

Text size Share Comment
PDF
Withdrawn from publication i i .
n A P Version History Reason for withdrawal from
\

publication

What's new

Immediate-release methylphenidate for attention deficit
hyperactivity disorder (ADHD) in adults History

Sources of support

l Withdrawn | I Review \ l Intervention \

Reason for withdrawal from publication

This review has been withdrawn from The Cochrane Library as of Issue 5, 2016. The authors
have been unable to provide a satisfactory response to a number of criticisms received on the
review. |In addition, they contravene Cochrane's Commerical Sponsorship Policy.
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Thank you!
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Archie Cochrane’ s challenge

/ “Itis surely a great \

criticism of our profession
that we have not organised
a critical summary, by
specialty or subspecialty,
adapted periodically, of all
relevant randomised
controlled trials.”

\ Cochrane 1979/

é) Nordic Cochrane Centre Photograph: Cardiff University Library, Cochrane Archive, University Hospital Llandough
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The Cochrane Handbook for Systematic
Reviews of Interventions

* essential guidance for entire review process
e available
e online www.cochrane.org/training/cochrane-handbook

e also lists what’s new and future corrections

* via Help menu in RevMan
e textbook for purchase (Wiley Blackwell)

|
-Look out for pointers to relevant chapters

é) Nordic Cochrane Centre
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Declaration of interest

e sponsorship of a review by a commercial source
is prohibited

e other sponsors must not delay or prevent
publication, or interfere with the independence
of authors

* all potential conflicts of interest should be
declared
 financial (all sources of funding & in-kind support)

e personal (e.g. authorship of a potentially included
e study)

e See Code of Conduct, Box 2.6.a in the Handbook
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Structure and purpose

* International non-profit collaboration, main
functions are systematic review production and
methodology research.

* Published in The Cochrane Library — online
database. National license in Denmark, by
subscription in Russia.
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Hierarchy of evidence

la Systematic reviews of RCT’s
e |b Randomised trials
e [la Controlled, non-randomised study
e [Ib Cohort study
e |[II Case-control study
e |\V Descriptive studies
. Non-systematic reviews (overview papers)
e  Consensus reports (Reference programmes)
° Editorials
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Conflicts of Interest at Medical Journals: The Influence of
Industry-Supported Randomised Trials on Journal Impact
Factors and Revenue - Cohort Study

Andreas Lundh™?"*, Marija Barbateskovic', Asbjorn Hrobjartsson’, Peter C. Gotzsche™?

1The Nordic Cochrane Centre, Rigshospitalet, Copenhagen, Denmark, 2Institute of Medidne and Surgery, Faculty of Health Sciences, University of Copenhagen,
Copenhagen, Denmark

Abstract

Background: Transparency in reporting of conflict of interest is an increasingly important aspect of publication in medical
journals. Publication of large industry-supported trials may generate many citations and journal income through reprint
sales and thereby be a source of conflicts of interest for journals. We investigated industry-supported trials’ influence on
journal impact factors and revenue.

Methods and Findings: We sampled six major medical journals (Annals of Internal Medlicine, Archives of Internal Medicine,
BMJ, JAMA, The Lancet, and New England Journal of Medicine [NEJM)). For each joumal, we identified randomised trials
published in 1996-1997 and 2005-2006 using PubMed, and categorized the type of financial support. Using Web of Science,
we investigated citations of industry-supported trials and the influence on journal impact factors over a ten-year period. We
contacted journal editors and retrieved tax information on income from industry sources. The proportion of trials with sole
industry support varied between journals, from 7% in BMJ to 32% in NEJM in 2005-2006. Industry-supported trials were
more frequently cited than trials with other types of support, and omitting them from the impact factor calculation
decreased journal impact factors. The decrease varied considerably between journals, with 1% for BMJ to 15% for NEIM in
2007. For the two joumals disclosing data, income from the sales of reprints contributed to 3% and 41% of the total income
for BMJ and The Lancet in 2005-2006.

Conclusions: Publication of industry-supported trials was associated with an increase in journal impact factors. Sales of
reprints may provide a substantial income. We suggest that journals disclose financial information in the same way that they
require them from their authors, so that readers can assess the potential effect of different types of papers on journals’

revenue and impact.

é) Nordic Cochrane Centre
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“The Agency’s Executive Director Prof Rasi is indeed
mentioned on a number of patents, even beyond those
referred to in footnote 15 of your complaint letter, but
only as inventor, not as owner of the patents. Prof Rasi
does not own any patent together with Sigma-Tau. He is
named as inventor on 2 patent families for which Sigma-
Tau is named as applicant or patentee. He is not even the
beneficiary of those patent families. Hence there was and
there is no obligation for him to declare these patents in
his Dol as EMA staff member in accordance with EMA’s
proceedings on the handling of Dols.”

“We would also like to clarify that Prof Rasi has never
worked with or for Sigma-Tau and that no former Sigma-
Tau employee joined EMA since 2011 with the exception
of Mr S. Marino, who was indeed the former General
Counsel at Sigma-Tau [...].”

é) Nordic Cochrane Centre
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Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of
randomised controlled trials
Gordon C S Smith, Jill P Pell

Conclusions: As with many interventions intended to
prevent ill health, the effectiveness of parachutes has
not been subjected to rigorous evaluation by using
randomised controlled trials. Advocates of evidence
based medicine have criticised the adoption of
Interventions evaluated by using only observational
data. We think that everyone might benefit if the most
radical protagonists of evidence based medicine
organised and participated in a double blind,
randomised, placebo controlled, crossover trial of the
parachute.

é) Nordic Cochrane Centre BMJ 2003;327:1459-61



What can we learn?

* No evidence for effect is not the same
as evidence of no effect.

* Evidence from other sources than
RCT’s are valuable

* Very few medical interventions have as
convincing an effect as parachutes.

* The parachute analogy is often
misused.

é) Nordic Cochrane Centre



Reporting guidelines

For a randomised controlled trial, the appropriate completed CONSORT checklist
showing on which page of your manuscript each checklist item appears, the
CONSORT-style structured abstract, and the CONSORT flowchart (CONSORT has
several extension statements, eg for cluster RCTs). To find research reporting
guidelines and statements such as CONSORT you may find it easiest to go to the
website of the EQUATOR network, where they are all available in one place.
Because we aim to improve BMJ papers’ reporting and increase reviewers’
understanding we ask our research authors to follow such reporting guidelines and
to complete the appropriate reporting checklist before submission (or before
external peer review if not done sooner). We do not, however, use reporting
guidelines as critical appraisal tools to evaluate study quality or filter out articles.

QUOROM checklist and flowchart for a systematic review

*MOOSE checklist and flowchart for a meta-analysis of observational studies
*STARD checklist and flowchart for a study of diagnostic accuracy

*STROBE checklist for an observational study

é) Nordic Cochrane Centre www.bmj.com
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Systematic review

Systematic assessmen of the literature
based on a pre-specified protocol.

é) Nordic Cochrane Centre



Meta-analysis

Statistial method to quantitatively
summarise effect estimates from several
independent studies into a single effect
estimate.
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Systematic reviews

Metods section that describe:

* Where, when and how the studies were
identified.

é) Nordic Cochrane Centre



Systematic reviews

Metods section that descibe:

* Where, when and how the studies were
identified.

 C(Criteria for in- and exclusion.
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Systematic reviews

Metods section that descibe:

* Where, when and how the studies were
identified.

* Criteria for in- and exclusion.
* How the methodological quality was assessed

é) Nordic Cochrane Centre



Metodological quality

 Blinded allocation.
* Double blinding.

* Intention-to-treat analyses.

é) Nordic Cochrane Centre



Important difference!

/

Systematic

reviews Meta-analyses

(%) Nordic Cochrane Centre



Use of meta-analyses

* |ncreases statistical power.

* Allows new calculations of effect, e.g.
Numbers Needed to Treat (NNT).

* Uncovers patterns.

é) Nordic Cochrane Centre



Use of systematic reviews

* National clinical guidelines and health
technology assessments (HTA).

* Local procedural guidelines.
e Prior to start of randomisered trials.
e Overview of the litterature for the clinician.

é) Nordic Cochrane Centre



Intravenous Streptokinase Therapy for Acute Myocardial Infarction

Odds Ratio 95% CI

Study Ve [Zea 0.01 0.|1 1 1? 100

1 Flectcher 1959 23 o |
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Intravenous Streptokinase Therapy for Acute Myocardial Infarction

Odds Ratio 95% CI

Odds Ratio 95% CI

. . 1 0.5 1
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Pitfalls

 Compatible effect estimates between
studies — differences should be explainable
through statistical variation.

* Publication bias may skew results.

* Doubtful metodological quality of studies
can provide misleading effect estimates.
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RR (95% Cl) Weight (%)

New York (1963) L 0-83(0-70-1.00)  16-9%
Malmé | (1976) ¢ 0-81(0-61-1-07) 9-5%
Kopparberg (1977) - 0-58 (0-45-0-76)  10-7%
Ostergétland (1978) - 076 (0-61-0-95)  13-0%

+

Canadal (1980)
Canadall (1980)

097 (074-127)  10-2%
1.02(078-133)  10-2%

+

Stockholm (1981) . 0-73 (0-50-1-06) 6-0%
Goteborg (1982) - 075(0-58-0-98)  107%
UK Age Trial (1991) — 0-83(0-66-1-04) 12:8%
Overall (’=31-7%, p=0-164) <> 0-80 (0-73-0-89)
[ i | |
0-5 0-8 1 1.25 1§
RR (95% Cl)

”The Panel’s primary conclusions about breast cancer
mortality are based on data reported in the Cochrane
review...”

é) Nordic Cochrane Centre

Nordic Cochrane Centre



Screening No screening Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl ABCDETFG
1.2.1 Adequately randomised trials
Canada 1980a 105 25214 108 25216 86%  0.97([0.74,1.27) —r— e
Canada 1980h 107 19711 105 19694 83%  1.02[0.78,1.33] — O
Malmé 1976 87 208695 108 20783 85%  0.81[0.61,1.07] —r RO )
UK age trial 1991 105 53884 251 106956 13.3%  0.83[0.66,1.04] —— Peeeee®
Subtotal (95% Cl) 119504 172649 38.7%  0.90[0.79, 1.02] <&
Total events 404 a72
Heterogeneity: Chi*= 216, df=3 (P =0.54); F=0%
Test for overall effect. Z=1.64 (P=0.10)
1.2.2 Suboptimally randomised trials
Goteborg 1982 88 21650 162 29961 10.8%  0.75[0.58,0.97] — 0+ +++ @
Kopparberg 1977 126 38589 104 18582 111%  0.58[0.45, 0.76] — 79+0000
New York 1963 218 31000 262 31000 207%  0.83([0.70,1.00] —=— 0200000
Stockholm 1981 66 40318 45 19943  48%  0.73[0.50,1.06] — 000000
Ostergdtiand 1978 135 38491 173 37403 139%  0.76[0.51, 0.95] — 70+ 0000
Subtotal (95% Cl) 170048 136889 61.3%  0.75[0.67, 0.83] &
Total events 633 746
Heterogeneity: Chi*= 4.94, df=4 (P=0.29); F=19%
Test for overall effect: Z=5.34 (P < 0.00001)
Total (95% CI) 289552 309538 100.0%  0.81[0.74, 0.87] ¢
Total events 1037 1318
Heterogeneity: Chi*=11.82, df=8(P=0.186); F=32% 02 05 ? g

Test for overall effect: Z=5.15 (P < 0.00001)

Test for subgroup differences: Chi*=4.55,df=1 {(P=0.03), F=78.0%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours screening Favours no screening

(-) Nordic Cochrane Centre
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é’g" SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]
3
of
o5
S
3 ff Outcomes lllustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
22 (95% CI) (studies) (GRADE)
oS
S -
g: ;T Assumed risk Corresponding risk with
83 intervention
g3
-
2
g2
£3 | Total mortality RR 0.99 155,899 Eon
g ; Deaths (0.9510 1.03) (9 studies) high
T2 | Follow-up: 4-22 years 79 per 1000 74 per 1000
58 (7110 77)
22
2% | cardiovascular mortal- RR 1.03 152,435 OO0 There was substantial
S| ity (0.911t01.17) (8 studies) moderate heterogeneity which may
2 g Deaths from cardiovas- reflect the different out-
_5_; cular causes 37 per 1000 38 per 1000 come definitions used in
< | Follow-up: 4-22 years (34 10 43) the trials
£

Cancer mortality RR 1.01 139,290 COeP

Cancer deaths (0.9210 1.12) (8 studies) high

Follow-up: 4-22 years 21 per 1000 21 per 1000

(1910 24)

relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; RR: Risk ratio;

*The assumed risk is the median control group risk across studies. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Very low quality: We are very uncertain about the estimate.

w

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
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Conclusions

* Systematic reviews are always relevant to
provide and overview of benefits and harms
of an intervention.

 Meta-analyses require that certain
prerequisites are fulfilled and should be
intepreted with caution.
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Additional databases

e RCT’s (CENTRAL): 600,472

* Other reviews (DARE): 11,447 (only abstracts)
 Methods studies: 12,200

* HTA: 7,596
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Intercessory prayer for the alleviation of ill health (Review)

Roberts L., Ahmed I, Hall S, Davison A
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Abstract

We discuss in this commentary a recent Cochrane review of 10 randomised trials aimed at testing
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ADHD pavirker ofte
patienterne hele dagen':

Strattera har effekt
fra tidlig morgen til
sen aften - med én
daglig dosering ¢

DKSTROO468 - august 2015

— Sveert ved at komme ud af sengen?
— Kommer ofte til at skeelde sine barn ud pa vej ud af deren?

— Distraheres nemt pa jobbet?

— Sveert ved at fastholde venskaber?

— Glemmer sine eftermiddagsaftaler?

— Svaert ved at slappe af med sin partner efter arbejde?

— Vil gerne dyrke sport, men kan oftest ikke overskue det?

— Sveert ved at falde i sevn om aftenen?

Referencer:
1. Davidson MA. | Atten Disord 2008; 11:628-641. 2. Brod Metal. Qual Ufe Res 2012; 21 : 795-799. 3. Barkley RA. ) Clin Psychiatry 2002; 63 (Suppl 12): 10- 15. 4. Adier et al. Journal of Clinical
Psychopharmacology, 2009; 29(1): 44-50. 5. Wehmeier et 2. Child Adolesc. Mental Health, 2009; 3: 1-10. 6. Srattera produkiresume 16.maj 2014

Se produktinformation pé side 1764
m strattera’
%Zey \' " atomoxetin HCI
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/7.5 Gennemgang af evidens

Der var en lille effekt af atomoxetin pa funktionsniveau, ADHD-kernesymptomer
og livskvalitet, men kvaliteten af evidensen var lav til meget lav. Der var 1kke
overbevisende effekt pa angstsymptomer, baseret pa evidens af moderat kvalitet.
Interventionsgruppen havde signifikant hejere puls, mens der ikke var signifikant
forskel 1 blodtryk mellem de to grupper. Patienterne 1 interventionsgruppen havde
tillige andre skadevirkninger, fx sovnleshed. Der var tilsyneladende ingen forskel
mellem de to grupper 1 brugen af alkohol og marihuana. Effekten af interventionen
pa kriminalitet blev 1kke belyst.

Opfelgningstiden 1 de inkluderede studier er for kort til at vurdere langtidseffekter
og skadevirkninger som hjertekarsygdomme.

Mange af studierne inkluderede kun patienter, hvor det forud var vurderet, at de re-
sponderede positivt pa behandlingen. De gavnlige virkninger kan derfor vare
overvurderet og de skadelige virkninger undervurderet 1 metaanalyserne. En mel-
lemliggende behandlingsfri periode, inden selve studierne startede, kan gore resul-
taterne yderligere vanskelige at tolke.

(%) Nordic Cochrane Centre
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Reason for withdrawal from publication

This review has been withdrawn from The Cochrane
Library as of Issue 5, 2016. The authors have been
unable to provide a satisfactory response to a number
of criticisms received on the review. In addition, they
contravene Cochrane's Commerical Sponsorship Policy.
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Screening for abdominalt aortaaneurisme

Evidensgrundlag: 4 RCT’er, 137,214 maend over 65 dr, > 10 ars opfalgning,
gennemfgrt i 1980erne og 1990erne.

GODT SKIDT

RRR: 50%
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Screening for abdominalt aortaaneurisme

Evidensgrundlag: 4 RCT’er, 137,214 maend over 65 dr, > 10 ars opfalgning,
gennemfgrt i 1980erne og 1990erne.

GODT SKIDT

RRR: 50% ARR: 0,46% (-77% i dag)
Harmlgs undersggelse ODX: 176 / 10,000
Afgraenset malgruppe Overbeh.: 37 / 10,000

Kun én undersggelse Ungdige dedsfald: 2 / 10,000

Ingen opfplgende invasive US  @vrige kompl: 12/10,000

é) Nordic Cochrane Centre Johansson, Jgrgensen, Brodersen. Lancet
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BMJ 2016;353:i2230 doi: 10.1136/bm;.i2230 (Published 9 May 2016) Page 1 of 3

ANALYSIS

CrossMark

click for updates

“Informed choice” in a time of too much medicine—no
panacea for ethical difficulties

Providing information to enable informed choices about healthcare sounds immediately appealing
to most of us. But Minna Johansson and colleagues argue that preventive medicine and expanding
disease definitions have changed the ethical premises of informed choice and our good intentions
may inadvertently advance overmedicalisation

Minna Johansson PhD student' ?, Karsten Juhl Jargensen senior researcher’, Linn Getz professor”,
Ray Moynihan senior research fellow®

"Department of Public Health and Community Medicine, Institute of Medicine, University of Gothenburg, Gothenburg, Sweden; *Research Unit and
Section for General Practice, FoUU-centrum Fyrbodal, Vanersborg, Sweden; *Nordic Cochrane Centre, Rigshospitalet, Copenhagen, Denmark;
“General Practice Research Unit, Norwegian University of Science and Technology, Trondheim, Norway; *Centre for Research in Evidence Based
Practice. Bond Universitv. Australia

9,

Nordic Cochrane Centre
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Archie Cochrane’ s challenge

/ “Itis surely a great \

criticism of our profession
that we have not organised
a critical summary, by
specialty or subspecialty,
adapted periodically, of all
relevant randomised
controlled trials.”

\ Cochrane 1979/

é) Nordic Cochrane Centre Photograph: Cardiff University Library, Cochrane Archive, University Hospital Llandough
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Struktur og formal

°Internationa
der bl.a. udar
oversigtsartik

t non-profit samarbejde,
pejder systematiske

er.

*Udgives i Cochrane Library — database
pa Internettet. Fri adgang i Danmark.
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Evidenshierakiet

la Systematisk review af RCT’er
e |[b Randomiseret studie
e [la Kontrolleret, non-randomiseret studie
e [Ib Kohorte studie
e ||| Case-control studie
e |V Deskriptive studier
. Non-systematiske reviews (oversigtsartikler)
. Konsensus rapport (Reference program)

o Lederartikler
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OPEN a ACCESS Freely available online PI.OS MEDICINE

Conflicts of Interest at Medical Journals: The Influence of
Industry-Supported Randomised Trials on Journal Impact
Factors and Revenue - Cohort Study

Andreas Lundh™?"*, Marija Barbateskovic', Asbjorn Hrobjartsson’, Peter C. Gotzsche™?

1The Nordic Cochrane Centre, Rigshospitalet, Copenhagen, Denmark, 2Institute of Medidne and Surgery, Faculty of Health Sciences, University of Copenhagen,
Copenhagen, Denmark

Abstract

Background: Transparency in reporting of conflict of interest is an increasingly important aspect of publication in medical
journals. Publication of large industry-supported trials may generate many citations and journal income through reprint
sales and thereby be a source of conflicts of interest for journals. We investigated industry-supported trials’ influence on
journal impact factors and revenue.

Methods and Findings: We sampled six major medical journals (Annals of Internal Medlicine, Archives of Internal Medicine,
BMJ, JAMA, The Lancet, and New England Journal of Medicine [NEJM)). For each joumal, we identified randomised trials
published in 1996-1997 and 2005-2006 using PubMed, and categorized the type of financial support. Using Web of Science,
we investigated citations of industry-supported trials and the influence on journal impact factors over a ten-year period. We
contacted journal editors and retrieved tax information on income from industry sources. The proportion of trials with sole
industry support varied between journals, from 7% in BMJ to 32% in NEJM in 2005-2006. Industry-supported trials were
more frequently cited than trials with other types of support, and omitting them from the impact factor calculation
decreased journal impact factors. The decrease varied considerably between journals, with 1% for BMJ to 15% for NEIM in
2007. For the two joumals disclosing data, income from the sales of reprints contributed to 3% and 41% of the total income
for BMJ and The Lancet in 2005-2006.

Conclusions: Publication of industry-supported trials was associated with an increase in journal impact factors. Sales of
reprints may provide a substantial income. We suggest that journals disclose financial information in the same way that they
require them from their authors, so that readers can assess the potential effect of different types of papers on journals’

revenue and impact.
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BMJ 2011,342:d2686 doi: 10.1136/bm].d2686 Page 1 of 4

ANALYSIS

Opening up data at the European Medicines Agency

Widespread selective reporting of research results means we don’t know the true benefits and
harms of prescribed drugs. Peter Gotzsche and Anders Jergensen describe their efforts to get
access to unpublished trial reports from the European Medicines Agency

Peter C Gatzsche professor, Anders W Jargensen PhD student

Nordic Cochrane Centre, Rigshospitalet and University of Copenhagen, Dept 3343, Blegdamsvej 9, DK-2100 Copenhagen @, Denmark
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Hvad vil vi opna?

* Evidensbaseret behandling; dvs. at
behandlingsprincipper skal baseres pa
den bedste, tilgaengelige viden.

* Oversigt over litteraturen. Hvad ved vi?
Hvad ved vi ikke?

 Uhildet bedgmmelse af litteraturen ud
fra standardiserede, empirisk funderede
retningslinier.
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Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of
randomised controlled trials
Gordon C S Smith, Jill P Pell

Conclusions: As with many interventions intended to
prevent ill health, the effectiveness of parachutes has
not been subjected to rigorous evaluation by using
randomised controlled trials. Advocates of evidence
based medicine have criticised the adoption of
Interventions evaluated by using only observational
data. We think that everyone might benefit if the most
radical protagonists of evidence based medicine
organised and participated in a double blind,
randomised, placebo controlled, crossover trial of the
parachute.

é) Nordic Cochrane Centre BMJ 2003;327:1459-61



Hvad kan vi leere?

* Ingen evidens for effekt er ikke det
samme som evidens for ingen effekt.

 Evidens fra andre kilder end RCT’er kan
bruges

* Meget fa medicinske interventioner har
sa overbevisende effekt som faldskasrme.

» Falskaerms-analogien misbruges ofte.

é) Nordic Cochrane Centre



Retningslinier for rapportering

For a randomised controlled trial, the appropriate completed CONSORT checklist
showing on which page of your manuscript each checklist item appears, the
CONSORT-style structured abstract, and the CONSORT flowchart (CONSORT has
several extension statements, eg for cluster RCTs). To find research reporting
guidelines and statements such as CONSORT you may find it easiest to go to the
website of the EQUATOR network, where they are all available in one place.
Because we aim to improve BMJ papers’ reporting and increase reviewers’
understanding we ask our research authors to follow such reporting guidelines and
to complete the appropriate reporting checklist before submission (or before
external peer review if not done sooner). We do not, however, use reporting
guidelines as critical appraisal tools to evaluate study quality or filter out articles.

QUOROM checklist and flowchart for a systematic review

*MOOSE checklist and flowchart for a meta-analysis of observational studies
*STARD checklist and flowchart for a study of diagnostic accuracy

*STROBE checklist for an observational study

é) Nordic Cochrane Centre www.bmj.com
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Systematisk review

Systematisk litteraturgennemgang, der
folger en praespecificeret protokol
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Meta-analyse

Statistisk metode til kvantitativ
opsummering.

Kombinerer resultater fra flere uafhaengige
studier til ét overordnet effektestimat.
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Systematiske reviews

Metodeafsnit, der angiver:

* Hvor, hvornar og hvordan man har fundet
studier, der indgar.
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Systematiske reviews

Metodeafsnit, der angiver:

* Hvor, hvornar og hvordan man har fundet
studier, der indgar.

* Kriterier for in- og eksklusion.
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Systematiske reviews

Metodeafsnit, der angiver:

* Hvor, hvornar og hvordan man har fundet
studier, der indgar.

* Kriterier for in- og eksklusion.

 Hvordan studiernes metodologiske kvalitet er
vurderet.
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Metodologisk kvalitet

 Maskering af allokering.
 Dobbeltblinding.

* [ntention-to-treat analyse.

é) Nordic Cochrane Centre



Vigtig forskel!

Meta-analyser

Nordic Cochrane Centre



Anvendelse af meta-analyser

* (Pge statistisk styrke.

* Et tal for effekten af en behandling f. eks.
Numbers Needed to Treat (NNT).

e Afdaekke me@nstre.

é) Nordic Cochrane Centre
Nordic Cochrane Centre



Anvendelse af systematiske
oversigtsartikler

* Ved udarbejdelse af nationale guidelines og
vurdering af sundhedsinterventioner (HTA).

* Ved udarbejdelse af lokale instrukser.

e Forud for iveerksaettelse af randomiserede
kliniske forsgg.

* Overblik over litteraturen om en given
intervention for klinikeren.

é) Nordic Cochrane Centre



Intravenous Streptokinase Therapy for Acute Myocardial Infarction

Odds Ratio 95% CI
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Faldgruber

 Ensartet effekt mellem de enkelte studier -
forskelle kan forklares med statistisk

variation.

 Publikationsbias kan skaevvride resultatet.

* Tvivlsom metodologisk kvalitet af studier
kan give et vildledende resultat.
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Methylphenidate ved ADHD hos voksne

Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup _ Std. Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG®G
Bouffard 2003 -0.5362 0.2631 7.9%  -0.54 -1.05,-0.02) — 9900
Casas 2013 -0.2816 02192  9.6% -0.28 [-0.71, 0.15) —t 9920600
Casas 2013 -0.4309 0.2206  9.6% -0.43 [-0.86, 0.00) — 9920600
Ginsberg 2012 A 24917 05024 3.0%  -2.49(-348,-151] ———— 0000 0
Jain 2007 03177 0228 9.2% -0.32 [0.76, 0.13) —t 27872080
Konstenius 2010 -0.2253 04098  4.2% -0.23 [-1.03, 0.58) —_— ++++000
Medori 2008 -0.4185 02045 10.3%  -0.42[-0.82,-0.02) — @ 20606600
Medori 2008 -0.3112 0.2043  10.3% -0.31 [-0.71, 0.09) -t @ 20606600
Medori 2008 -0.6063 0.2069 10.2%  -0.61[-1.01,-0.20) — @ 20606060
Rosler 2009 -0.5982 0.1453 13.5%  -0.60 [-0.88, -0.31] -

Weisler 2012 -0.4928 01711 12.0%  -0.49 [-0.83, -0.16) — 200000
Total (95% CI) 100.0%  -0.50 [-0.69, -0.32] ¢

Heterogeneity: Tau? = 0.05; Chi? = 19.63, df = 10 (P = 0.03); I = 49% =_4 2 3 2 45

Test for overall effect: Z = 5.28 (P < 0.00001) Favours [experimental] Favours [control]
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

ADHD symptomer (Connor’s Adult ADHD Rating Scale)
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Konklusioner

e Systematiske reviews vil altid veere relevante,
nar man skal danne sig et overblik over
effekten og bivirkningerne af en behandling.

 Meta-analyser kraever, at visse
forudsaetninger er opfyldt, og skal fortolkes
med omhu.

é) Nordic Cochrane Centre



@vrige databaser

 RCT’er (CENTRAL): 600,472

 Andre reviews (DARE): 11,447 (kun abstracts)
e Metode studier: 12,200

 HTA: 7,596

é) Nordic Cochrane Centre



Sﬁndhedsstyrelsen

Referenceprogrammer:
Et eksempel.

REFERENCEPROGRAM
for unipolar depression hos voksne




“Der er i litteraturen modstridende oplysninger
om effekten af systematisk screening for
depression i forhold til at sikre, at flere kommer i
behandling. Et nyere Cochrane-review viste
saledes kun minimal indflydelse af systematisk
screening pa graden af diagnostik, behandling og
udfald ved depression. Der er derimod generel
enighed om, at screening for depression i
risikogrupper kan bedre udfaldet, fx hos patienter
med apopleksi eller hjertesygdom.”

é) Nordic Cochrane Centre



Systematisk screening anbefales

ikke, men:

Risikogrupper:

Der anbefales rutinemaessig opsporing af depression hos
felgende risikogrupper (lla):

Tidligere depression, Familiaer disposition for depression,
Hjertesygdom, Apopleksi, Kroniske smertetilstande,
Diabetes, Kronisk obstruktiv lungesygdom (KOL), Cancer,
Parkinsons sygdom,

Epilepsi, Andre psykiske sygdomme (pga. comorbiditet
med depression). Desuden anbefales rutinemaessig
screening for depression hos kvinder, der er gravide, eller
lige har fgdt, og hos flygtninge og indvandrere.

é) Nordic Cochrane Centre



Hvad siger den bedste,
tilgaengelige evidens?

"There is substantial evidence that routinely
administered case finding/screening questionnaires
for depression have minimal impact on the
detection, management or outcome of depression
by clinicians. Practice guidelines and
recommendations to adopt this strategy, in
isolation, in order to improve the quality of
healthcare should be resisted.”

) é) Nordic Cochrane Centre Gilbody et al. Cochrane Database of Syst Rev: 2005 issue 3.



AGREE Ii

* [nstrument til vurdering af kliniske
vejledninger og referenceprogrammer.

* 'Baseret pa teoretiske antagelser og ikke
empirisk evidens’

* En god rettesnor, men pas pa 'kogebogs-
effekten’!

é) Nordic Cochrane Centre



Intercessory prayer for the alleviation of ill health (Review)

Roberts L., Ahmed I, Hall S, Davison A

THE COCHRANE
COLLABORATION®
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Abstract

We discuss in this commentary a recent Cochrane review of 10 randomised trials aimed at testing

2 = p—
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Study —

Nordlige USA
Canada
Chicago
Storbritanien
Madanapalle
Nordlige USA
Haiti

Madras
Sydafrika
Chicago
Puerto Rigo
Georgia A
Georgia B

Overall (95% CI)

Risk ratio

Risk ratio
(95% ClI)

0.41 (0.13,1.26)
0.20 (0.09,0.49)
0.26 (0.07,0.92)
0.24 (0.18,0.31)
0.80 (0.52,1.25)
0.46 (0.39,0.54)
0.20 (0.08,0.50)
1.01 (0.89,1.14)
0.63 (0.39,1.00)
0.25 (0.15,0.43)
0.71 (0.57,0.89)
1.56 (0.37,6.53)
0.98 (0.58,1.66)

0.64 (0.59,0.69)

10

% Weight

0.7
1.9
0.7
16.2
2.8
24.3
1.0
31.7
2.9
4.2
11.6
0.2
1.8
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Clinical Review & Education

Special Communication

Breast Cancer Screening for Women at Average Risk
2015 Guideline Update From the American Cancer Society

Kevin C. Oeffinger, MD; Elizabeth T. H. Fontham, MPH, DrPH; Ruth Etzioni, PhD; Abbe Herzig, PhD;
James S. Michaelson, PhD; Ya-Chen Tina Shih, PhD; Louise C. Walter, MD; Timothy R. Church, PhD;
Christopher R. Flowers, MD, MS; Samuel J. LaMonte, MD; Andrew M. D. Wolf, MD; Carol DeSantis, MPH;
Joannie Lortet-Tieulent, MSc; Kimberly Andrews; Deana Manassaram-Baptiste, PhD; Debbie Saslow, PhD;
Robert A. Smith, PhD; Otis W. Brawley, MD; Richard Wender, MD

IMPORTANCE Breast cancer is a leading cause of premature mortality among US women. Early

detection has been shown to be associated with reduced breast cancer morbidity and
mortality.

OBJECTIVE To update the American Cancer Society (ACS) 2003 breast cancer screening
guideline for women at average risk for breast cancer.

PROCESS The ACS commissioned a systematic evidence review of the breast cancer
screening literature to inform the update and a supplemental analysis of mammography
registry data to address questions related to the screening interval. Formulation of
recommendations was based on the quality of the evidence and judgment (incorporating
values and preferences) about the balance of benefits and harms.

EVIDENCE SYNTHESIS Screening mammography in women aged 40 to 69 years is associated
with a reduction in breast cancer deaths across a range of study designs, and inferential
evidence supports breast cancer screening for women 70 years and older who are in good
health. Estimates of the cumulative lifetime risk of false-positive examination results are
greater if screening begins at younger ages because of the greater number of mammograms,
as well as the higher recall rate in younger women. The quality of the evidence for
overdiagnosis is not sufficient to estimate a lifetime risk with confidence. Analysis examining
the screening interval demonstrates more favorable tumor characteristics when
premenopausal women are screened annually vs biennially. Evidence does not support
routine clinical breast examination as a screening method for women at average risk.

RECOMMENDATIONS The ACS recommends that women with an average risk of breast cancer
should undergo regular screening mammography starting at age 45 years (strong
recommendation). Women aged 45 to 54 years should be screened annually (qualified
recommendation). Women 55 years and older should transition to biennial screening or have
the opportunity to continue screening annually (qualified recommendation). Women should
have the opportunity to begin annual screening between the ages of 40 and 44 years
(qualified recommendation). Women should continue screening mammography as long as
their overall health is good and they have a life expectancy of 10 years or longer (qualified
recommendation). The ACS does not recommend clinical breast examination for breast
cancer screening among average-risk women at any age (qualified recommendation).

CONCLUSIONS AND RELEVANCE These updated ACS guidelines provide evidence-based
recommendations for breast cancer screening for women at average risk of breast cancer.
These recommendations should be considered by physicians and women in discussions
about breast cancer screening.

JAMA. 2015:314(15):1599-1614. doi:10.1001/jama.2015.12783
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ACS recommendations 2015

* Continued screening for women
with >10 year life expectancy.

e Women >55 years should
transition from annual to beinnial
screening. But with the option to
continue annual screening.

é) Nordic Cochrane Centre



Pooled estimates for relative breast cancer mortality reduc-
tions after approximately 13 years of follow-up were similar for 2
meta-analyses of RCTs using random-effects models (UK Indepen-
dent Panel,?' relative risk [RR], 0.80; 95% Cl, 0.73-0.89; and Cana-
dian Task Force,* RR, 0.82; 95% Cl, 0.74-0.94) and for the Coch-

rane analysis,>” which used a fixed-effects model (RR, 0.81; 95%Cl,
0.74-0.87).

é) Nordic Cochrane Centre



“l BREAST CANCER

NEWS & VIEWS

Updated screening guidelines —
much ado about small improvements

Karsten Juhl Jorgensen and Peter C. Gotzsche

The recently updated breast cancer screening guidelines from the American
Cancer Society are less aggressive than previous versions and clearer about
overdiagnosis. However, a lack of attention was placed on the differences in
effect estimates between trials at high and low risk of bias, and the authors
failed to quantify the most serious harm.

Refers to Oeffinges K. C_etal B g for

American Cm..soem;mmmmmm

Updated guidelines on breast-cancer screen-
ing from the American Cancer Society (ACS)
were published late in 2015 (REF. 1), replacing
those published in 2003 (Rer. 2). The most-
marked change is that regular clinical breast
examination is now no longer recommended
for women of any age group, reflecting that
the face value of cancer sareening isno

taken for granted: evidence that the benefits
outweigh the harms is required. Furthermore,
the p guidelines advised that

t average risk. 2015 guideline update from the

transition from annual to biennial screen-
ing, but with the opportunity to continue
annual screening'.

m AG Aati. were docided

mthm clmmad to hnve used the Grading of

Devel
and Evaluation (GRADE) methodology‘
to establish the level of confidence in the
intervention effects'. At the heart of these
tools is the intent to standardize and make
transparent the quality assessment of the evi-
dence, to ensure that benefits and harms are
given equal attention, and to safeguard that
the most reliable evidence forms the basis
for recommendations*”.

Offering regular mammogmphy screen-
ing to women aged 45-55 years is the only
recommendation defined as being ‘strong’
in the updated guidelines. Annual, rather

than biennial, screening for this age group is
d d a “qualified dation” [REF. 1).
‘Qualified’ is an accepted term in the GRADE
approach?, but this denotation is not justified
in this context because the recommendation
isbased on observational data that contradict
evidence from randomized trials: no connec-
tion betv the ening interval and the

through votes. For screening mammog-
raphy, the vote was informed by a systematic
review oftheavuihblermdnnﬂudtriah md

effect estimate was seen in the available ran-
domized trials®, the appropriate GRADEtm
for the dation of annual sc

observational studies that was
by the ACS, and was published concur-
rently with the updated recommendations®.

sged 220 yeau should be informed about
breast self-examination (BSE), but noted that
itwas'acoeptd:\le for women to choose not to
do BSE” [REF. 2). The updated d

Of note, well-defined methods for guideline
development that have emerged over the past
decade were used in the process of updat-
ing the guidelines. Specifically, the relevant
lati interventions, comparisons,

tions do not include statements on BSE “due
to lack of evidence? but the ACS claim that
this represents “no change” (REF. 1).

In addition, the target age range for screen-
ing mammography has been slightly reduced:
the ACS now recommend that women begin
undergoing annual screening from the age
of 45 years, up from 40 years — although,
women aged 40-44 years should continue to
be offered the “opportunity to begin screen-
ing” (REF. 1). Moreover, instead of continu-
ing screening mammography for “as long
as a woman is in reasonably good health”
(REF. 2), the new guidelines indicate that the
women should have a 10-year life expec-
tancy’. Both of these recommendations are
“fuzzy’, as they depend on clinical judgment,
which might introduce disparities in the use
of screening. Women aged 55 years and older
receive the even more ambiguous advice to

rey

outcomes, timings, and settings (PICOTS)
were specified for each question, and the

is, therefore, ‘wealk’, rather than ‘qualified’ — if
justified at all

Ina marked change from the previous
recommendation s, overdiagnosis of breast
cancer is now recognized by the ACS as “the
o possible harm” from graphi
screening, and was correctly prespecified as
a ‘critical; rather than ‘important, outcome® —
critical es are those d d abso-
lutely n y to consider when maki

NATURE REVIEWS | CLINICAL ONCOLOGY
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RR (95% Cl) Weight (%)

New York (1963) L 0-83(0-70-1.00)  16-9%
Malmé | (1976) ¢ 0-81(0-61-1-07) 9-5%
Kopparberg (1977) - 0-58 (0-45-0-76)  10-7%
Ostergétland (1978) - 076 (0-61-0-95)  13-0%

+

Canadal (1980)
Canadall (1980)

097 (074-127)  10-2%
1.02(078-133)  10-2%

+

Stockholm (1981) . 0-73 (0-50-1-06) 6-0%
Goteborg (1982) - 075(0-58-0-98)  107%
UK Age Trial (1991) — 0-83(0-66-1-04) 12:8%
Overall (’=31-7%, p=0-164) <> 0-80 (0-73-0-89)
[ i | |
0-5 0-8 1 1.25 1§
RR (95% Cl)

”The Panel’s primary conclusions about breast cancer
mortality are based on data reported in the Cochrane
review...”
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What is heterogeneity?

Variation or differences

* three broad types:
e clinical
* methodological
* statistical

é) Nordic Cochrane Centre



Screening No screening Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDETFG
1.2.1 Adequately randomised trials
Canada 1980a 105 25214 108 25216 86%  0.87([0.74,1.27) —r— Peeeee®
Canada 1980k 107 19711 105 19694 83%  1.02[0.78,1.33] — 200000 G
Malmi 1976 87 20895 108 20783 S8.5%  0.81[0.61,1.07] — 200000 ®
UK age trial 1991 105 53884 251 106956 13.3%  0.83[0.66,1.04] —— L L L L LT
Subtotal (95% Cl) 119504 172649 38.7%  0.90[0.79, 1.02] <
Total events 404 572
Heterogeneity: Chi*= 216, df= 3 (P=0.54); F=0%
Test for overall effect: Z=1.64 (P=0.10)
1.2.2 Suboptimally randomised trials
Géteborg 1982 88 21650 162 29961 10.8%  0.75[0.58, 0.97] — o0+ ++:+ @
Kopparberg 1977 126 38589 104 18582 111%  0.58[0.45, 0.76] — 2090000
New York 1963 218 31000 262 31000 207%  0.83([0.70,1.00] —— 0200000
Stockholm 1981 66 40318 45 19943  48%  0.73[0.50,1.06] — 0040000
Ostergdtiand 1978 135 38491 173 37403 139%  0.76 [0.61, 0.95] —— 7000000
Subtotal (95% Cl) 170048 136889 61.3%  0.75[0.67, 0.83] XS
Total events 633 746
Heterogeneity: Chi*=4.94, df=4 (P=0.29); F=19%
Test for overall effect: Z= 5.34 (P < 0.00001)
Total (95% CI) 289552 309538 100.0%  0.81[0.74, 0.87] ¢
Total events 1037 1318
Heterogeneity: Chi*=11.82, df=8(P=0.186); F=32% 02 05 ? g

Test for overall effect: Z=5.15 (P < 0.00001)

Test for subgroup differences: Chi*=4.55,df=1 {P=0.03), F=78.0%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours screening Favours no screening

G) Nordic Cochrane Centre
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GRADE

"When (...) a sensitivity analysis
suggests differences in estimates
between studies with higher and lower
risk of bias, we suggest, in accordance
with the standard GRADE approach,
using the estimates from the lower risk
of bias studies, with no need to rate
down confidence for risk of bias”

é) Nordic Cochrane Centre Torio A et al. BMJ 2015:350:h870



A

100% participation

~80% participation

4-5 rounds 2-4 rounds
2 view 1 view
2 readers 1 reader

Screening every 12 month

Screening every 24-33 month

9,

Nordic Cochrane Centre

Nordic Cochrane Centre

Gotzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.:
CDO001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.




A

100% participation

~70% participation

4-5 rounds 2-4 rounds
2 view 1 view
2 readers 1 reader

Screening every 12 month

Screening every 24-33 month

A finds smaller average size tumors than

(-%) Nordic Cochrane Centre

Nordic Cochrane Centre

Gotzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.:

CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.




A
100% participation ~70% participation
4-5 rounds 2-4 rounds
2 view 1 view
2 readers 1 reader
Screening every 12 month Screening every 24-33 month

A finds smaller average size tumors than

Individual randomisation Cluster-randomisation (45)
Presents demographic data Do not present demographic data
Consistent, transparent reporting Inconsistent, unclear reporting

Blinded, external cause of death evaluation No blinded cause of death evaluation

é) Nordic Cochrane Centre Gotzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.:
CDO001877.

Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.
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A

100% participation

~70% participation

4-5 rounds 2-4 rounds
2 view 1 view
2 readers 1 reader

Screening every 12 month

Screening every 24-33 month

A finds smaller average size tumors than

Individual randomisation

Cluster-randomisation (45)

Presents demographic data

Do not present demographic data

Consistent, transparent reporting

Inconsistent, unclear reporting

Blinded, external cause of death evaluation

No blinded cause of death evaluation

3% reduction (-26% to +27%)*
2% increase(-22% to + 33%)*

42% reduction (-55% to -3%)*
24% reduction (-39% til -5%)*

* Thirteen years follow-up

Nordic Cochrane Centre Gotzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.:
CDO001877.

Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.
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Personalizing Age of Cancer Screening Cessation Based on
Comorbidity: Model estimates of harms and benefits

Iris Lansdorp-Vogelaar, PhD, Roman Gulati, MS, Angela B Mariotto, PhD, Clyde B
Schechter, PhD, Tiago M de Carvalho, MSc, Amy B Knudsen, PhD, Nicolien T van
Ravesteyn, PhD, Eveline AM Heijnsdijk, PhD, Chester Pabiniak, MSc, Marjolein van
Ballegooijen, PhD, Carolyn M Rutter, PhD, Karen M Kuntz, ScD, Eric J Feuer, PhD, Ruth
Etzioni, PhD, Harry J de Koning, PhD, Ann G Zauber, PhD’, and Jeanne S Mandelblatt, MD
MPH’
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Breast Cancer Early Detection

by mammography screening

O HARDING CENTER FOR

333 RISK LITERACY

Numbers for women aged 50 years or older who participated in screening for 10 years or more

1000 women without screening:

g@@@@........’......

1000 women with screening:

2@@@..........0.‘...

e

Women who died from breast cancer: 5

Women who died from all types of cancer: 21

® Women who learned after a biopsy that their
diagnosis was a false-positive: -

® Women who were diagnosed and treated for
breast cancer unnecessarily: —

Remaining women: 979

21

100

874

Source:

Ggtzsche, PC, Jgrgensen, KJ (2013). Cochrane Database
of Systematic Reviews (6): CD001877

Numbers in the facts box are rounded. Where no data for
women above 50 years of age are available, numbers
refer to women above 40 years of age.
www.harding-center.mpg.de
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WHERE WE DONATE VS. DISEASES THAT KILL US

. Heart Discase Sulcide
Jump Rope for Heart (2013) Out of Darkness Ovornight Walk (2014)

Diabetes Breast Cancer
. Stop Outs Wek to Stop Disbotes (2013) .a’mmm . Komen Race for the Cure (2012)

B e s Chmergs oy 2 [ P e G 20130 Movember (2013)

MONEY RAISED DEATHS (US)

Source: CDC (20m) v
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A mammogram s a
safe, low-dose X-ray that
can detect breast cancer
before there’s alump. In
other words, it could save
your life and your breast.

If you’re a woman
over 35, be sure to schedule
a mammogram. Unless
you’re still not convinced
of its importance.

In which case, you
may need more than your
breasts examined.

Find the time.
Have a mammogram.

AMERICAN
? CANCER
SOCIETY

Give yourself the chance of a lifetime.

. Nordic Cochrane Centre

Nordic Cochrane Centre



“...one can simplify a message so
much that one is lying. Too much
of that has happened in breast
cancer over the past 30 years...”

- Otis Brawley, MID, Chief Medical Officer, ACS

é) Nordic Cochrane Centre
IR http://www.medpagetoday.com/OBGYN/BreastCancer/54228



Archie Cochrane’ s challenge

/ “Itis surely a great \

criticism of our profession
that we have not organised
a critical summary, by
specialty or subspecialty,
adapted periodically, of all
relevant randomised
controlled trials.”

\ Cochrane 1979/

é) Nordic Cochrane Centre Photograph: Cardiff University Library, Cochrane Archive, University Hospital Llandough

Nordic Cochrane Centre



(-%) Nordic Cochrane Centre

Nordic Cochrane Centre



Annals of Internal Medicine

Current Author Addresses: Drs. Jiini and Zwahlen: Institute of Social Author Contributions: Conception and design: P. Jiini, M. Zwahlen.
and Preventive Medicine, University of Bern, Finkenhubelweg 11, CH- Analysis and interpretation of the data: P. Jiini, M. Zwahlen.
3012, Bern, Switzerland. Drafting of the article: P. Jiini.
Ciritical revision of the article for important intellectual content: P. Jiini,
M. Zwahlen.

Final approval of the article: P. Jiini, M. Zwahlen.
Statistical expertise: P. Jiini, M. Zwahlen.
Administrative, technical, or logistic support: P. Jiini.
Collection and assembly of data: P. Jiini, M. Zwahlen.

Appendix Figure. Modified Galbraith plot of the estimated effects of mammography screening on deaths from causes other than
breast cancer against the statistical precision of 11 screening trials.

5 -
34 Malma 1l 1978 KOPparb.erg 1977
2 L 1.96
g Canada Il 1980
G 0 o New York 1963 Ostergotiand 1978
N Canada | 1980 o ° ©
-4 U.K. Age trial 1991 Malmbd | 1976
-2 - -1.96
3 Stockholm 1 921
Goteborg 1982
-5 Edinburgh 1978
©
I T T T
0 20 40 @
Precision

The Z score was calculated as In(RR)/[SE of the In(RR)]; statistical precision was calculated as 1/[SE of the In(RR)]. The fixed Z score boundaries at
—1.96 and 1.96, represented by the solid lines, divide the plot into areas of significant differences between the screening and control groups (Z < —1.96
and Z > 1.96, respectively) and nonsignificant differences (—1.96 < Z < 1.96). Three trials (Edinburgh 1978, Géteborg 1982, Stockholm 1981) are
below the bounds and are associated with a significant benefit of mammography screening on deaths from other causes, whereas 2 others (Malma II 1978
and Kopparberg 1977) are above the bounds and are associated with a significant harm from mammography screening. If the true RR equals 1, then 1
trial will be outside the boundaries with a probability of 43.1%, 2 trials with 10.2%, and 3 trials with 1.5%. The probability that 5 trials lie outside the
boundaries, as is the case, is 0.01%. Data are from reference 5. RR = relative risk.

= Nordic Cochrane Centre
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Methodological diversity

* design

* e.g. randomised vs hon-randomised, crossover vs
parallel, individual vs cluster randomised

e conduct

* e.g. risk of bias (allocation concealment, blinding,
etc.), approach to analysis

é) Nordic Cochrane Centre
Nordic Cochrane Centre
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Systematic review and meta-analysis

/ \

Systematic review Meta-analysis

(%) Nordic Cochrane Centre



Study level Review level

% %

‘8’%’ g iect mesire
0313; g et ez
Study € ‘3'3’ g Efect measure

3 d‘;-b

Effect measure

Study D

é) Nordic Cochrane Centre Source: Jo McKenzie & Miranda Cumpston
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Why perform a meta-analysis?

* guantify treatment effects and their
uncertainty

* Increase power

* Increase precision

e explore differences between studies

e settle controversies from conflicting studies
* generate new hypotheses

(%) Nordic Cochrane Centre Source: Julian Higgins



When can you do a meta-analysis?

 more than one study has measured an effect

e the studies are sufficiently similar to produce
a meaningful and useful result

* the outcome has been measured in similar
ways

e data are available in a format we can use

(%) Nordic Cochrane Centre
Nordic Cochrane Centre



When not to do a meta-analysis

* mixing apples with oranges
e each included study must address same question

e consider comparison and outcomes

* requires your subjective judgement

e combining a broad mix of studies answers broad
guestions

* answer may be meaningless and genuine effects
may be obscured if studies are too diverse

Nordic Cochrane Centre
SourcerJulian Higgins



Hierarchy of evidence

la Systematic review of RCT’s
e |b Randomised trials
e [la Controlled, non-randomisered studies
e |[b Cohorte studies
e ||| Case-control studies
e |V Descriptive studies
o Non-systematic reviews (overview papers)
o Consensus reports (Clinical guidelines)

o Editorials

é) Nordic Cochrane Centre



Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of
randomised controlled trials
Gordon C S Smith, Jill P Pell

Conclusions: As with many interventions intended to
prevent ill health, the effectiveness of parachutes has
not been subjected to rigorous evaluation by using
randomised controlled trials. Advocates of evidence
based medicine have criticised the adoption of
Interventions evaluated by using only observational
data. We think that everyone might benefit if the most
radical protagonists of evidence based medicine
organised and participated in a double blind,
randomised, placebo controlled, crossover trial of the
parachute.

é) Nordic Cochrane Centre BMJ 2003;327:1459-61



Intravenous Streptokinase Therapy for Acute Myocardial Infarction

Odds Ratio 95% CI

Study Vi S 0.01 0.|1 1 1? 10|o

1 Flectcher 1959 23 .o |
2 Dewar 1963 42 | e :
3 European 1 1969 167 3 — = 3
4 European 2 1971 730 | —- |
5 Heikinheimo 1971 426 | _—L— |
6 Italian 1971 321 ! 1
7 Australian 1973 517 1 —e- 1
8 Franfurt 1973 206 3 —— 3
9 NHLBI SMIT 1974 107 | e ;
10 Frank 1975 108 | i |
11 Valerie 1975 91 1 1
12 Klein 1976 23 i ——
13 UK-Collab 1976 595 | —a— |
14 Austrain 1977 728 ) —o— ]
15 Australian 2 1977 230 1 —— 1
16 Lasierra 1977 24 3 ® i
17 N Ger Collab 1977 483 : o :
18 Witchitz 1977 58 . —e— ;
19 European 3 1979 315 i —— i
20 ISAM 1986 1741 | o |
21 GISSI-1 1986 11712 ; o 1
22 Olson 1986 52 1 = 1
23 Baroffio 1986 59 | i
24 Schreiber 1986 38 S— i
25 Cribier 1986 44 : \ :
26 Sainsous 1986 98 } ® |
27 Durand 1987 64 3 - 3
28 White 1987 219 ——— |
29 Bassand 1987 107 : — }
30 Vlay 1988 25 1 —®— 1
31 Kennedy 1988 368 i —— i
32 1SIS-2 1988 17187 | g !
33 Wisenberg 1988 66 —@ :
| |

OVERALL 36974 1 e 1
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Intravenous Streptokinase Therapy for Acute Myocardial Infarction

Odds Ratio 95% CI

Odds Ratio 95% CI

. . 1 0.5 1
StUdy Year Pts 0 01 0 |1 1|0 1()lo PtS | 1 1 1 1 1 1 1 1 1 1
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8 Franfurt 1973 206 3 —o— 3 2432 ®
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11 Valerie 1975 91 ) ) 2738 T
12 Klein 1976 23 i —— 2761 °
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14 Austrain 1977 728 } —— } 4084 ————
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Methylphenidate for ADHD in adults

Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup _ Std. Mean Difference SE_Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
Bouffard 2003 -0.5362 0.2631 7.9%  -0.54 -1.05,-0.02) — 9900
Casas 2013 -0.2816 02192  9.6% -0.28 [-0.71, 0.15) —t 9920600
Casas 2013 -0.4309 0.2206  9.6% -0.43 [-0.86, 0.00) — 9920600
Ginsberg 2012 A 24917 05024 3.0%  -2.49(-348,-151] ———— 0000 0
Jain 2007 03177 0228 9.2% -0.32 [0.76, 0.13) —t 27872080
Konstenius 2010 -0.2253 04098  4.2% -0.23 [-1.03, 0.58) —_— ++++000
Medori 2008 -0.4185 02045 10.3%  -0.42[-0.82,-0.02) — @ 20606600
Medori 2008 -0.3112 0.2043  10.3% -0.31 [-0.71, 0.09) -t @ 20606600
Medori 2008 -0.6063 0.2069 10.2%  -0.61[-1.01,-0.20) — @ 20606060
Rosler 2009 -0.5982 0.1453 13.5%  -0.60 [-0.88, -0.31] -

Weisler 2012 -0.4928 01711 12.0%  -0.49 [-0.83, -0.16) — 200000
Total (95% CI) 100.0%  -0.50 [-0.69, -0.32] ¢

Heterogeneity: Tau? = 0.05; Chi? = 19.63, df = 10 (P = 0.03); I = 49% 5_4 2 3 2 45

Test for overall effect: Z = 5.28 (P < 0.00001) Favours [experimental] Favours [control]
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

ADHD symptoms

é) Nordic Cochrane Centre
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ADHD pavirker ofte
patienterne hele dagen':

Strattera har effekt
fra tidlig morgen til
sen aften - med én
daglig dosering ¢

DKSTROO468 - august 2015

— Sveert ved at komme ud af sengen?
— Kommer ofte til at skeelde sine barn ud pa vej ud af deren?

— Distraheres nemt pa jobbet?

— Sveert ved at fastholde venskaber?

— Glemmer sine eftermiddagsaftaler?

— Svaert ved at slappe af med sin partner efter arbejde?

— Vil gerne dyrke sport, men kan oftest ikke overskue det?

— Sveert ved at falde i sevn om aftenen?

Referencer:
1. Davidson MA. | Atten Disord 2008; 11:628-641. 2. Brod Metal. Qual Ufe Res 2012; 21 : 795-799. 3. Barkley RA. ) Clin Psychiatry 2002; 63 (Suppl 12): 10- 15. 4. Adier et al. Journal of Clinical
Psychopharmacology, 2009; 29(1): 44-50. 5. Wehmeier et 2. Child Adolesc. Mental Health, 2009; 3: 1-10. 6. Srattera produkiresume 16.maj 2014

Se produktinformation pé side 1764
m strattera’
%Zey \' " atomoxetin HCI

é) Nordic Cochrane Centre Ugeskr Laeger sept. 2015
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Steps in a meta-analysis

identify comparisons to be made

identify outcomes to be reported and statistics to
be used

collect data from each relevant study

combine the results to obtain the summary of
effect

explore differences between the studies
interpret the results

(-%) Nordic Cochrane Centre

Nordic Cochrane Centre



Selecting comparisons

Hypothetical review: Caffeine for daytime drowsiness

caffeinated coffee RVl decaffeinated coffee

 break your topic down into pair-wise comparisons

 each review may have one or many

e useyour judgement to decide what to group
together, and what should be a separate comparison

é) Nordic Cochrane Centre



Selecting effect measures

Hypothetical review: Caffeine for daytime drowsiness

caffeinated coffee Y3l decaffeinated coffee

e asleep at end of trial (RR)
* irritability (MD/SMD)

* headaches (RR)

 for each comparison, select outcomes

 for each outcome, select an effect measure

* may depend on the available data from included
studies

é) Nordic Cochrane Centre



Calculating the summary result

e collect a summary statistic from each
contributing study

* how do we bring them together?
* simple average?

* weights all studies equally — some studies closer to the
truth

* weighted average

é) Nordic Cochrane Centre
Nordic Cochrane Centre



Weighting studies

* more weight to the studies which give more
information

* more participants, more events, narrower
confidence interval

* calculated using the effect estimate and its variance
1 1

variance of estimate  SE2

* inverse-variance method:
sum of (estimatexweight)

weight =

pooled estimate =

(-%) Nordic Cochrane Centre

Nordic Cochrane Centre

sum of weights




For example

Headache Caffeine Decaf Weight
Amore-Coffea 2000 2/31 10/34

Deliciozza 2004 10/40 9/40

Mama-Kaffa 1999 12/53 9/61

Morrocona 1998 3/15 1/17

Norscafe 1998 19/68 9/64

Oohlahlazza 1998 4/35 2/37

Piazza-Allerta 2003 8/35 6/37

(ﬁ[) Nordic Cochrane Centre
Nordic Cochrane Centre



For example

Headache Caffeine Decaf Weight
Amore-Coffea 2000 2/31 10/34 6.6%
Deliciozza 2004 10/40 9/40 21.9%
Mama-Kaffa 1999 12/53 9/61 22.2%
Morrocona 1998 3/15 1/17 2.9%
Norscafe 1998 19/68 9/64 26.4%
Oohlahlazza 1998 4/35 2/37 5.1%
Piazza-Allerta 2003 8/35 6/37 14.9%

(%) Nordic Cochrane Centre
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Meta-analysis options

 for dichotomous or continuous data

* inverse-variance
* straightforward, general method

e for dichotomous data only

 Mantel-Haenszel (default)
e good with few events — common in Cochrane reviews
e weighting system depends on effect measure

* Peto

 for odds ratios only

e good with few events and small effect sizes (OR close to
1)

(ﬁ[) Nordic Cochrane Centre
Nordic Cochrane Centre



Meta-analysis options

-% New Outcome Wizard

New Outcome Wizard

o9
a

Which analysis method do you want to use?

Statistical Method 1 Analysis Model

) Peto {® Fixed effect
{®) Mantel-Haenszel {_) Random effects
) Inverse Variance

() Exp[(O-E) / Var]

rEffect Measure
() Peto Odds Ratio {_) Mean Difference
) Odds Ratio {_) Std. Mean Difference
{® Risk Ratio {_) Name of Effect Measure:
) Risk Difference D
Cancel < Back Next > Finish

é) Nordic Cochrane Centre
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Interpreting confidence intervals

e always present estimate with a confidence interval
* precision
e point estimate is the best guess of the effect

* Cl expresses uncertainty — range of values we can be
reasonably sure includes the true effect

* significance
e if the Cl includes the null value

* rarely means evidence of no effect
» effect cannot be confirmed or refuted by the available evidence

e consider what level of change is clinically important

é) Nordic Cochrane Centre
Nordic Cochrane Centre




Interpreting confidence intervals

* always present estimate with a confidence interval
* precision
e point estimate is the best guess of the effect

* Cl expresses uncertainty — range of values we can be
reasonably sure includes the true effect

 significance
e if the Cl includes the null value

* rarely means evidence of no effect
 effect cannot be confirmed or refuted by the available evidence

* consider what level of change is clinically important

é) Nordic Cochrane Centre
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Take home message

* there are several advantages to performing a
meta-analysis but it is not always possible (or
appropriate)

* plan your analysis carefully, including
comparisons, outcomes and meta-analysis
methods

* forest plots display the results of meta-analyses
graphically

* interpret your results with caution

(-%) Nordic Cochrane Centre
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Exploring heterogeneity

é) Nordic Cochrane Centre



Clinical diversity

* participants
e e.g. condition, age, gender, location, study
eligibility criteria
* interventions

* intensity/dose, duration, delivery, additional
components, experience of practitioners, control
(placebo, none, standard care)

* outcomes

* follow-up duration, ways of measuring, definition
of an event, cut-off points

(-%) Nordic Cochrane Centre
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Statistical heterogeneity

* there will always be some random (sampling) variation
between the results of different studies

* heterogeneity is variation between the effects being
evaluated in the different studies

* caused by clinical and methodological diversity

 alternative to homogeneity (identical true effects underlying
every study)

» study results will be more different from each other than if
random variation is the only reason for the differences
between the estimated intervention effects

é) Nordic Cochrane Centre
Nordic Cochrane Centre




Fixed-effect vs random-effects

* two models for meta-analysis available in
RevMan

* make different assumptions about
heterogeneity

e pre-specify your planned approach in your
protocol

é) Nordic Cochrane Centre
Nordic Cochrane Centre



Fixed-effect model

Random (sampling

error
e assumes all studies are
measuring the same
treatment effect
e estimates that one effect
¢ * if not for random (sampling)
error, all results would be
identical
Study
Common
true effect
result

(—%) Nordic Cochrane Centre ) o
e Source: Julian Higgins



Ra_n_dom-effects model

Random :
error
'“ * assumes the treatment effect
varies between studies
e estimates the mean of the
: distribution of effects
* weighted for both
Study- — i within-study and between-
specific study variation (tau?, t2)

effect

Mean of true
effects

é) Nordic Cochrane Centre
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What' s the difference?

* random-effects meta-analyses are:

* almost identical to fixed-effect when there is no
heterogeneity

* similar to fixed-effect but with wider confidence
intervals when there is heterogeneity of the sort
assumed by random effects model

* different from fixed-effect meta-analyses when
results are related to study size

 Random effects model gives relatively more weight to

smaller studies

1 1
weight =

variance within + variancebetween SE? + tau®

(ﬁ[) Nordic Cochrane Centre
Nordic Cochrane Centre



No heterogeneity

Treatment Control Fixed Risk Ratio Risk Ratio Random Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI Weight M-H, Random, 95% CI
Bierer 2006 1 7 2 8 51% 0.57 [0.06, 5.03] — 3.2% —
Fauchére 2008 1 24 0 15  1.7% 1.92[0.08, 44.29] 1.6%
Haiden 2005 1 21 0 19  14% 273[012,63.19] 1.5%
Maier 1994 1 120 1 121 2.7% 1.01[0.06,15.94] B SE— 2.0% S Se—
Maier 2002 12 67 5 62 14.3% 2.22[0.83, 5.94] N 15.8% i
Ohls 2001A 17 a7 14 85 39.0% 1.19[0.62, 2.29) - 37.2% -
Ohls 2001B 7 59 4 59 11.0% 1.75[0.54, 5.66] - 11.1% B
Rormagnoli 2000 20 115 9 115 248% 2.22[1.06, 467 —— 27.7% ——
Total (95% Cl) 500 484 100.0%  1.65[1.12,2.43] ¢ 1.62[1.09, 2.39] ¢
Total events - 0 35
Heterogeneity\Tau®= 0.00; Zhi*=3.14, df =7 {(P=0.87); F=0% ; ; f t 1 i
Test fo?overt:II SferE="7 41 (P = 0.02) ( ’ 0001 01 1 10 01 1 10 1000
Favours EFO Favours con “avours EPO  Favours control
A Nord@HCochrane\Gent®l. Early erythropoietin for preventing red blood cell transfusion in

pretermrand/or low birth weight infants. Cochrane Database of Systematic Reviews 2006, Issue 3.



Substantial heterogeneity

Chlorpromazine Placebo Fixed Risk Ratio Risk Ratioc Random Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Weight M-H, Random, 95% CI
Chouinard 1990 14 21 16 21 6.5% 0.88 [0.60, 1.29] B 13.2% B
Clark 1970a 2 15 4] 14 2.1% 0.37 [0.09, 1.62] — 6.7% —
Clark 1970b 10 53 ] 18 37% 0.57 [0.24,1.34] 1 10.2% .
Fleming 1959 ] 21 13 21 5.3% 0.38[0.17,0.89)] 10.4% -
Hall 1955 65 a7 70 88 28.4% 0.94 [0.80,1.10] * 14.0% -
Prien 1968 37 416 0 M2 37.8% 0.27 [0.19, 0.39] - 13.3% -
Schiele 1961 0 20 12 20 5.1% 0.04[0.00,063) ——— 2.8%
Serafetinides 1972 B 14 3 13 1.3% 1.86 [0.58, 5.94] ] 8.3% -1
Smith 1961 4 13 10 15 3.8% 0.46[0.19,1.12] I 10.0% I
Sometrville 1960 ) 15 22 30 6.0% 0.45[0.22, 0.96] e — 11.0% e
Total (95% Cl) 675 452 100.0% 0.55[0.47,0.63] ¢ 0.53[0.32, 0.90] ’ >
Total events 148 227
Heterogenei 0l Chi*= 72.76, df = 9 (P < 0.00001); F= 88% 0.=c|5 05 1 5 ‘ 0.=05 0?2 5 2=0
Testfor overall B%a 37 (P=0.02) Favours CPZ Favours place Favours CPZ Favours placebo

é) Nordic Cochrane Centre Adapted from Adams CE, Awad G, Rathbone J, Thornley B. Chlorpromazine versus
Neric Cockrane Cantre placebo for schizophrenia. Cochrane Database of Systematic Reviews 2007, Issue 2.



Small study

effects

Magnesium Placebo Odds Ratio Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI Weight M-H, Random, 95% CI
Abraham 1987 1 48 1 46 Fig«?‘i 0.96 [0.06,15.77] Ra’f°§°§
Bhargava 1995 3 40 3 38 . 0.95[0.18, 5.00] I E— . . E—
Ceremuzynski 1989 1 25 3 23 0.1% 0.28[0.03, 2.88) 0.8%
Feldstedt 1991 10 150 8 148 0.3% 1.25[0.48, 3.26) B D 41% I
Gyamlani 2000 2 a0 10 a0 0.4% 0.17[0.03,0.81] 1.8%
ISIS-4 1995 2216 29008 2103 29038 71.6% 1.06 [1.00,1.13) [ | 18.4% I
MAGIC 2000 475 3113 472 3100 14.8% 1.00[0.87,1.15) * 17.4%
Morton 1984 1 40 2 36 0.1% 0.44[0.04,5.02) 0.8%
MNakashima 2004 1 89 3 91 0.1% 0.33[0.03, 3.27) 0.9%
Raghu 19493 ] 169 18 181 0.6% 0.33[0.13,0.86) —_— 41% R
Rasmussen 1986 4 56 14 74 0.4% 0.33[0.10,1.08) 2.9%
Santoro 2000 0 75 1 75 0.1% 0.33[0.01, 8.20) 0.5%
Shechter 1980 1 a0 g 53 0.3% 0.10[0.01,0.82) 1.0%
Shechter 1991 2 21 4 25 0.1% 0.55[0.09, 3.37] — 1.4% —
Shechter 1985 4 96 17 98 0.6% 0.21[0.07, 0.64] 3.1% I —
Singh 1980 ] a1 11 a1 0.4% 0.51[0.18,1.45) R 3.6% T
Smith 1986 2 92 7 93 0.3% 0.27 [0.06, 1.35) 1.7%
Thogersen 1995 4 130 8 122 0.3% 0.45[0.13,1.54] — 2.7% —
Urek 1996 1 N 0 30 0.0% 3.00[012, 76.58] 0.4%
Woods 1992 90 1150 118 1150 4.0% 0.74 [0.56, 0.99) = 14.2% -
Wy 1992 5 125 12 102 0.5% 0.31[0.11,0.92) 3.4%
Zhu 2002 101 1691 134 1488 4.9% 0.64[0.49,0.84) - 14.6% -
Total (95% Cl) 36330 36142 100.0%  0.99[0.94, 1.04] { 0.66 [0.53, 0.82] ¢
Total events 2936 2958

Heterogeneity: Chi*=57.78, df= 21 (P < 0.0001); F=64%

ect for nverall gET
otal events

Favours experi

TN

™\

0.01

rs control

01 10
m | F

100 0.01

Tavours exp
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0. 10
erivgntal

é) Nordic Cochrane Centre Adapted from LiJ, Zhang Q, Zhang M, Egger M. Intravenous magnesium for acute

Nordic Cochrane Centre

myocardial infarction. Cochrane Database of Systematic Reviews 2007, Issue 2.
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Which to choose?

* plan your approach at the protocol stage
* do you expect your results to be very diverse?

e consider the underlying assumptions of the

model

* fixed-effect
* may be unrealistic —ignores heterogeneity

* random-effects

 allows for heterogeneity

» estimate of distribution of studies may not be accurate
if biases are present, few studies or few events

(%) Nordic Cochrane Centre

Nordic Cochrane Centre



Identifying heterogeneity

* visual inspection of the forest plots
* chi-squared (y?) test (Q test)
* |2 statistic to quantify heterogeneity

é) Nordic Cochrane Centre
Nordic Cochrane Centre



Visual inspection

Forest plot A Forest plot B
= L
L L
—s— —
+=— —=—
b= -
= — -
4 »
O.iJ1 0:.1 1 1:0 160 0.61 05.1 1 1:0 160

Favours treatmert  Favours control Favours treatment  Favours control
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The 12 statistic

* |2 statistic describes the percentage of
variability due to heterogeneity rather than
chance (0% to 100%)

* Cd

ow values indicate no, or little, heterogeneity
nigh values indicate a lot of heterogeneity

culated automatically by RevMan

* be cautious in interpreting; ClI's may be wide

(-%) Nordic Cochrane Centre
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What to do about heterogeneity

e check that the data are correct

e consider in your interpretation

e especially if the direction of effect varies
e if heterogeneity is very high

* interpret fixed-effect results with caution

* consider sensitivity analysis — would random-effects have made an
important difference?

* may choose not to meta-analyse

e average result may be meaningless in practice

* consider clinical & methodological comparability of studies
* avoid

* changing your effect measure or analysis model

* excluding outlying studies

* explore heterogeneity

(ﬁ[) Nordic Cochrane Centre
Nordic Cochrane Centre



Exploring your results

* what factors appear to modify the effect?

* clinical diversity (population, interventions,
outcomes)

 methodological diversity (study design, risk of bias)

* plan your strategy in your protocol

* identify a limited number of important factors to
Investigate

 have a scientific rationale for each factor chosen
* declare any post-hoc investigations

(-%) Nordic Cochrane Centre

Nordic Cochrane Centre



Two methods available

* subgroup analysis
* Group studies by pre-specified factors
* look for differences in results and heterogeneity

° meta-regression

e examine interaction with categorical and continuous
variables

 not available in RevMan

é) Nordic Cochrane Centre
Nordic Cochrane Centre



Interpreting subgroup analyses

* look at results and heterogeneity within subgroups

e are the subgroups genuinely different?
* if only 2 subgroups — do the confidence intervals overlap?
* statistical tests for subgroup difference
e can be more confident about:
* pre-specified analyses
* within-study analyses

» effect is clinically plausible and supported by indirect
evidence

» effectis clinically important and will alter
recommendations

(ﬁ[) Nordic Cochrane Centre
Nordic Cochrane Centre



Sensitivity analysis

* not the same as subgroup analysis
e testing the impact of decisions made during the review

inclusion of studies in the review

definition of low risk of bias

choice of effect measure

assumptions about missing data

cut-off points for dichotomised ordinal scales
correlation coefficients

* repeat analysis using an alternative method or assumption

don’t present multiple forest plots — just report the results
if difference is minimal, can be more confident of conclusions
if difference is large, interpret results with caution

(%) Nordic Cochrane Centre
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Intercessory prayer for the alleviation of ill health (Review)

Roberts L., Ahmed I, Hall S, Davison A

THE COCHRANE
COLLABORATION®
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“Monitoring the effectiveness of
screening.

This can be done approximately by
examining trends in age-specific breast

cancer mortality available from routine
statistics.”

The Forrest Report, 1986

(-%) Nordic Cochrane Centre
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Breast screening in Denmark

e 17 year with differential access to
screening

e 100,000 women aged 50 to 69 years in
areas offering screening.

400,000 women aged 50 to 69 years in
areas not offering screening.

é) Nordic Cochrane Centre



The data:

e All Danish women aged 35 to 84 years.

 Data from two independent sources; the
national Danish cancer registry and a
clinical database (Danish Breast Cancer
Group)

e Datafrom 1980 to 2010
e Tumors <20mm considered non-advanced

e Tumors 20mm and above considered
advanced

é) Nordic Cochrane Centre



Analyses:

* Impact on stage: Poisson regression analyses,
taking pre-screening trends and non-screened
age groups into account

 Overdiagnosis (Method 1): compared incidence
in the screening period of advanced and non-
advanced cancers in the age group 50 to 84 years.

* Overdiagnosis (Method 2): analysed trends in
incidence in the pre— and screening period for
the age-groups 35-49, 50-69, and 70-84 years.

é) Nordic Cochrane Centre



Non-advanced cancers in women aged 50 to 69 years. The
dotted lines indicate screening start in Copenhagen (1991),
Funen (1993-4), and the rest of Denmark (2008-9).
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dotted lines indicate screening start in Copenhagen (1991),

Non-advanced cancers in women aged 70 to 85 years. The
Funen (1993-4), and the rest of Denmark (2008-9).
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Non-advanced cancers in women aged 35 to 49 years. The
dotted lines indicate screening start in Copenhagen (1991),

Funen (1993-4), and the rest of Denmark (2008-9).
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Impact of screening on non-advanced
breast cancer incidence.

* C(learly visible and sustained increase in the
screened age group; hazard ratio 1.50 (95%
Cl 1.45 to 1.55) compared to before
screening.

* No visible reduction in previously screened
women above the screening age.

e Comparable incidence and trends between
regions in women below the screening age.

é) Nordic Cochrane Centre



Advanced cancers in women aged 50 to 69 years. The dotted

lines indicate screening start in Copenhagen (1991), Funen

(1993-4), and the rest of Denmark (2008-9).
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Advanced cancers in women aged 70 to 85 years. The dotted

lines indicate screening start in Copenhagen (1991), Funen

(1993-4), and the rest of Denmark (2008-9).
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Advanced cancers in women aged 35 to 49 years. The dotted

lines indicate screening start in Copenhagen (1991), Funen

(1993-4), and the rest of Denmark (2008-9).

Non-screening areas

====Screening areas
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Impact of screening on advanced
breast cancer incidence.

* Regional differences unrelated to
screening complicate interpretation.

* Most change between regions occured
prior to screening.

 No clear difference between screened
and non-screened areas when
comparing screened and non-screened
age groups.

é) Nordic Cochrane Centre



Estimates of overdiagnosis

Method 1: Incidence difference for the age group
50 to 69, subtracting any reduction in women aged
70 to 84 years: 24.4% including DCIS, 14.7% for

invasive cancers only.

Method 2: Taking trends in the pre-screening
period and in women below the screening age into
account, screening increased the risk of a breast
cancer diagnisis by 45% in the invited age group,
including DCIS.

é) Nordic Cochrane Centre



Conclusions

e (Clear increase in non-advanced breast
cancers with screening.

* No clear effect of screening on advanced
breast cancers.

* |ncidence of advanced breast cancers
influenced by factors other than
screening.

 QObservational studies that do not
consider the pre-screening period and
non-screened age groups may provide
misleading results

é) Nordic Cochrane Centre
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Age 50-69 years. Annual percentage change (APC) and relative change (HR)
with 95% confidence intervals (95% Cl) in incidence of breast cancer comparing
pre-screening and screening periods in the screening and non-screening areas

from 1980 to 2010 (2007 for the non-screening areas).

*data censored in 2007

1980-91 After 1991 Relative change

95% CI

95% Cl 95% Cl
Advanced Screening -0.5 -1.9t0 0.9 -1.1 -1.8t0-0.3 1.01 0.95 t01.08
Non-screening 1.7 0.8to0 2.6 3.0 2.6to03.3 1.55 1.49 to 1.60

Non-advanced Screening 4.4 3.0t0 6.0 0.6 0.1to 1.0 2.40 2.27 to 2.54

Non-screening* 3.1 2.2t03.9 1.8 1.4t02.2 1.50 1.45 to 1.55

é) Nordic Cochrane Centre
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Age 35-49 years. Annual percentage change (APC) and relative change (HR)
with 95% confidence intervals (95% Cl) in incidence of advanced and
non-advanced breast cancer comparing pre-screening and screening periods
in the screening and non-screening areas from 1980 to 2010.

95% ClI 95% ClI 95% ClI

_ 1980-91 After 1991 Relative change

Advanced Screening -1.8 -3.9t0 0.4 0.2 -0.9to 1.3 0.80 0.73t00.88

Non-screening 2.0 0.8to3.4 2.3 1.7t02.8 1.25 1.18to 1.31

Non-advanced Screening 2.5 0.3t04.8 -1.5 -2.4t0-0.6 1.13 1.03to1.24

Non-screening 4.3 3.3to 5.5 0.3 -0.2t0 0.8 1.12 1.07 to 1.17

é) Nordic Cochrane Centre
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Age 70-84 years. Annual percentage change (APC) and relative change (HR)
with 95% confidence intervals (95% Cl) in incidence of breast cancer
comparing pre-screening and screening periods in the screening and
non-screening areas from 1980 to 2010.

95% ClI 95% Cl 95% ClI

' 1980-91 After 1991 Relative change

Advanced Screening -0.6 -22tol.1 2.1 1.3t03.0 1.31 1.22t01.41

Non-screening 1.3 0.0to 2.5 4.3 3.8t04.8 1.77 1.69to 1.86
Non-advanced Screening 1.7 -0.1t0 3.7 2.2 1.3t03.1 1.63 1.50t0 1.76
Non-screening 0.5 -04to 1.7 3.0 2.6t03.5 1.48 1.41to 1.55

é) Nordic Cochrane Centre
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BREAST CANCER IN UK WOMEN
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“Between the late 1980s and 2008-2010,
breast cancer mortality rates fell by 50% in
the 15-39 age group, by 47% in the 40-49
age group, 45% in the 50-64 age group, 40%
in the 65-69 age group and by 26% in
women aged over 70 years.”?!

G) Nordic Cochrane Centre 1: http://www.cancerresearchuk.org/cancer-info/cancerstats/types/breast/mortality/uk-breast-

Nordic Cochrane Centre cancer-mortality-statistics



Breast cancer mortality rates for screened and non-screened areas in Denmark

Ages 75-84 Ages 55-74 Ages 35-54

Non-screened areas

Screened areas - — —_——— pp—
(Copenhagen and Funen)

Date screening started Date screening
in Copenhagen started in Funen
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Observational studies of screening
effects should include data from the

pre-screening era, and for non-
screened age groups.
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The Benefits and Harms of Breast
Cancer Screening:

An Independent Review

Authors:
The Independent UK Panel on Breast Cancer Screening

Independent Breast

Screening Review

A report jointly commissioned by
Cancer Research UK and the Department of Health (England).

October 2012

é) Nordic Cochrane Centre
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Main results:

1 woman avoids a breast cancer death for
every 3 overdiagnosed; 1 300 and 4 000
women per year, respectively, in the UK.
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A
Percentage (95% Cl) Weight (%)

Malmé (55-69 years) —-— 105 (8-4-127) 36-3%
Canadal Il 12-4(9:9-14-9) 28-6%
Canada ll + 9.7 (7-5-11:9) 35-1%
Overall (1=22-3%, p=0-276) <> 107 (9:3-12-2)

l N I 1

5 10 15 20
B

Percentage (95% Cl) Weight (%)
Malmé (55-69 years) . 18.7 (151-22-4) 34-4%
Canadal E ] 22.7 (18-4-27.0) 30-3%
Canada ll B 160 (12:5-19-5) 35-3%
Overall (P=64-8%, p=0-058) <> 19-0 (15-2-22.7)
10 15 20 25 30

Overdiagnosis (%)

A: Excess cancers as a proportion of cancers diagnosed over long-term follow- up.
B: Excess cancers as a proportion of cancers diagnosed during the screening period.
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RR (95% Cl) Weight (%)

New York (1963) DS 0-83(0-70-1-00)  16-9%
Malma | (1976) . 0-81(0-61-1.07)  95%
Kopparberg (1977) - 5 0-58 (0-45-0-76)  107%
Ostergotland (1978) . 076 (0-61-0-95)  13-0%
Canadal (1980) 5 * 0-97 (0-74-127)  10-2%
Canada Il (1980) . 1.02(078133)  102%
Stockholm (1981) - 073(050-1.06)  6.0%

Goteborg (1982)
UK Age Trial (1991)
Overall (’=31-7%, p=0-164)

075 (0-58-0-98)  107%
0-83(0-66-1-04)  12-8%
0-80 (0-73-0-89)

+
. ckanfen

| | |
05 0-8 1 1.25 15
RR (95% Cl)

"The Panel’s primary conclusions about breast cancer mortality are based on
data reported in the Cochrane review...”

é) Nordic Cochrane Centre
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Screening No screening Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDETFG
1.2.1 Adequately randomised trials
Canada 1930a 105 25214 108 25216 8.6%  0.97([0.74,1.27] —r O
Canada 1930b 107 19711 105 19694 8.3%  1.02[0.78,1.33] —— O
Malmi 1976 87 20895 108 20783 85%  0.81[0.61,1.07) — O
UK age trial 1991 105 53884 251 106956 13.3%  0.83([0.66,1.04] —— o
Subtotal (95% CI) 119504 172649 38.7%  0.90 [0.79, 1.02] <
Total events 404 572
Heterogeneity: Chi*= 216, df=3 (P =0.54) F=0%
Testfor overall effect. Z=1.64 (P=0.10)
1.2.2 Suboptimally randomised trials
Géteborg 1982 88 21650 162 20961 10.8%  0.75[0.58,0.97) — 0+ +++0
Kapparberg 1977 126 38589 104 18582 111%  0.58([0.45, 0.76] —_— 7000000
New York 1963 218 31000 262 31000 207%  0.83([0.70,1.00] —=—] ®?+0000
Stockholm 1981 66 40318 45 19943  48%  0.73[0.50,1.06] — 00 :0000
Ostergdtland 1978 135 38491 173 37403 129%  0.76[0.61,0.95] — 70020000
Subtotal (95% CI) 170048 136889 61.3%  0.75[0.67, 0.83] XS
Total events 633 746
Heterogeneity: Chi*=4.94, df=4 (P=0.29); F=19%
Test for overall effect. Z=5.34 (P < 0.00001)
Total (95% Cl) 289552 309538 100.0%  0.81[0.74, 0.87] ¢
Total events 1037 1318
Heterogeneity: Chi*=11.82, df=8(P=0.16); = 32% -0.2 075 i 5-

Test for overall effect. Z=5.15 (P < 0.00001)
Test for subgroup differences: Chi*= 455 f=1{(P=0.03), F= ?@

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours screening Favours no screening

é) Nordic Cochrane Centre
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GRADE

"When (...) a sensitivity analysis
suggests differences in estimates
between studies with higher and lower
risk of bias, we suggest, in accordance
with the standard GRADE approach,
using the estimates from the lower risk
of bias studies, with no need to rate
down confidence for risk of bias”

é) Nordic Cochrane Centre lorio A et al. BMJ 2015;350:h870



A

100% participation

~80% participation

4-5 rounds 2-4 rounds
2 view 1 view
2 readers 1 reader

Screening every 12 month

Screening every 24-33 month

9,

Nordic Cochrane Centre

Nordic Cochrane Centre

Ggtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.



A

100% participation

~70% participation

4-5 rounds 2-4 rounds
2 view 1 view
2 readers 1 reader

Screening every 12 month

Screening every 24-33 month

A finds smaller average size tumors than

(-%) Nordic Cochrane Centre

Nordic Cochrane Centre

Ggtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.



A
100% participation ~70% participation
4-5 rounds 2-4 rounds
2 view 1 view
2 readers 1 reader
Screening every 12 month Screening every 24-33 month

A finds smaller average size tumors than

Individual randomisation Cluster-randomisation (45)
Presents demographic data Do not present demographic data
Consistent, transparent reporting Inconsistent, unclear reporting

Blinded, external cause of death evaluation No blinded cause of death evaluation

é) Nordic Cochrane Centre Ggtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.

Nordic Cochrane Centre



A
100% participation ~70% participation
4-5 rounds 2-4 rounds
2 view 1 view
2 readers 1 reader
Screening every 12 month Screening every 24-33 month

A finds smaller average size tumors than

Individual randomisation Cluster-randomisation (45)
Presents demographic data Do not present demographic data
Consistent, transparent reporting Inconsistent, unclear reporting

Blinded, external cause of death evaluation No blinded cause of death evaluation

3% reduction (-26% to +27%)* 42% reduction (-55% to -3%)*
2% increase(-22% to + 33%)* 24% reduction (-39% til -5%)*

* Thirteen years follow-up

6) Nordic Cochrane Centre Ggtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.

Nordic Cochrane Centre



“Between the late 1980s and 2008-2010,
breast cancer mortality rates fell by 50% in
the 15-39 age group, by 47% in the 40-49
age group, 45% in the 50-64 age group, 40%
in the 65-69 age group and by 26% in
women aged over 70 years.”?!

G) Nordic Cochrane Centre 1: http://www.cancerresearchuk.org/cancer-info/cancerstats/types/breast/mortality/uk-breast-

Nordic Cochrane Centre cancer-mortality-statistics



BM]

BMJ2011;343:d4411 doi: 10.1136/bmj.d4411 Page 1 of 10

]
RESEARCH

Breast cancer mortality in neighbouring European
countries with different levels of screening but similar
access to treatment: trend analysis of WHO mortality
database

Philippe Autier research director', Mathieu Boniol senior statistician', Anna Gavin director?, Lars J
Vatten professor?

'International Prevention Research Institute, 95 Cours Lafayette, 69006 Lyon, France; Northern Ireland Cancer Registry, Belfast, Northern Ireland,
UK; *Department of Public Health, Norwegian University of Science and Technology, Trondheim, Norway

Conclusions The contrast between the time differences in
implementation of mammography screening and the similarity in
reductions in mortality between the country pairs suggest that screening
did not play a direct part in the reductions in breast cancer mortality.

(%) Nordic Cochrane Centre

Nordic Cochrane Centre



Table 1|Changes in breast cancer mortality between 1989 and 2006 in European countries ranked according to overall decline in mortality

Mortality change for all ages (%) Mortality change 1989-2006 by age group (%)
Mean mortality* For 1989-2006 Annual Annual change Overall change Quality
Year for  change of data
start of 1999- on cause
Country 1987-9  2004-6t Annual  Overall  declinet 2006 <50 50-69 270 <50 50-69 270 of death§
Iceland 33.1 23.5 =3.4 -44.5 1995 1.1 -8.1 =25 -3.1 -76.3 -35.0 -41.5 High
England and Wales 41.9 28.1 =2.5 =34.9 1989 -2.0 =3.2 =3.0 -1.5 =42.1 -40.1 -22.6 High
Luxembourg 36.3 22.9 =2.4 -34.1 1988 -2.8 =53 -2.5 -1.3 -60.0 -34.9 -19.9 Medium
Scotland 393 29.0 -2.1 -29.9 1990 -1.4 -2.9 -2.7 -0.7 -39.1 -37.2 -11.9 High
Northern Ireland 37.0 28.1 -2.0 -29.2 1991 -1.2 -3.8 -2.6 0.0 -48.2 -36.2 -0.7 High
Austria 31.8 24.5 -1.8 -26.8 1990 -1.6 -4.0 -1.7 -1.1 -50.3 =253 -16.9 Medium
Spain 23.7 18.9 -1.8 -26.8 1992 -2.2 =3.4 -2.1 -0.3 —44.7 -30.3 -4.6 Medium
Ireland 40.3 30.5 -1.8 -26.4 1991 =23 -3.2 -1.9 -1.0 -42.7 -27.2 -15.7 High
Netherlands 39.0 30.1 -1.7 -25.1 1993 =2.7 -1.7 -1.9 -1.4 =253 -27.8 =20.9 Medium
Norway 27.4 21.5 -1.6 -24.3 1995 -2.2 =25 -1.5 -1.4 -35.2 -22.6 -20.8 Medium
Italy 29.7 23.2 -1.5 -22.8 1991 -1.6 =27 -17 -0%_ =367 =249  -11.9/ Medium
Switzerlandf] 305 240 15 -227 1985 -11 22 -12 17 N\ 309 -185 A7 Medum
Germany 313 26.2 -1.4 -21.3 1999 -1.5 =3.5 -13 -0.5 =45.5 -20.2/—8.9 Medium
Denmark 40.5 32.0 -1.4 -20.8 1995 -2.6 3.8 -1.7 0.1 -48.5 -25.7 1.3 Medium
Belgium 37.5 29.7 -1.3 -20.3 1986 -2.4 =27 -1.5 -0.4 -36.7 -22.0 -7.2 Medium
Portugal 23.9 NA -1.1 -17.8 1992 -0.9 =27 -1.4 0N -36.9 -21.5 65/  Low
Czech Republic 306 264 -1 -178 19% -1 37 -17 05 \_ 472 -255 @b Medium
Slovenia 307 263 1.0 -161 1993 -21 41 -11 05 \—51.3 -17.3 / 9.1 High
Sweden 25.6 22.0 -1.0 -16.0 1972 -0.6 -2.6 -1.0 -0.3 -35.7 -15.9 -4.3 Medium
Finland 24.5 21.4 =0.7 -11.7 1990 -1.5 =23 =0.7 0.0 =32.6 -10.8 0.1 High
Hungary 324 29.0 -0.7 -11.4 1994 =3.1 =24 -0.5 -0.1 =34.4 -8.3 =24 High
France 28.5 25.6 -0.7 -10.7 1994 -1.4 -0.9 -0.9 -0.1 -14.3 -14.9 -1.6 Medium
Poland 215 211 -0.4 -5.9 None -0.1 -2.5 -0.3 0.8 -34.5 -4.3 14.6 Low
Slovakia 23.6 23.4 -0.1 -1.5 2000 =3.2 -2.1 -0.1 1.1 -30.7 -1.9 20.5 High

. Nordic Cochrane Centre Autier P et al. BMJ 2010; 341:¢3620
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Evidence from Norway

* Kalager et al. (NEJM 2010):
10% (Cl: 0.78 to 1.04)
average 6.6 years of follow-up

* Olsen et al. (Int J Cancer 2012):
11% (Cl: 0.77 to 1.12)
“up to 13 years of follow-up”

é) Nordic Cochrane Centre
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Advanced breast cancer incidence following population-
based mammographic screening

P. Autier™, M. Boniol", R. Middleton?, J.-F. Doré®, C. Héry®, T. Zheng® & A. Gavin®

'Department of Epidemiology and Biostatistics, International Prevention Research Institute (iPRI), Lyon, France; ®Direction and Data Department, Northem Ireland Cancer
Registry (NICR), Queens University Beffast, Belfast, UK: Unit of Molecular Epidemiology, INSERM U 590, Lyon, France; “Department of Epidemiology and Public
Health, Yale University School of Medicine, New Haven, USA

Received 22 September 2010; accepted 24 September 2010

Conclusions: In areas with widespread sustained mammographic screening, trends in advanced breast cancer
Incidence do not suipport a substantial role for screening in the decrease in mortaly.

é) Nordic Cochrane Centre
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Stage-related breast cancer incidence in the USA.

350
== Regional and distant cancers
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Annals of Internal Medicine

ORIGINAL RESEARCH

Overdiagnosis of Invasive Breast Cancer Due to Mammography
Screening: Results From the Norwegian Screening Program

Mette Kalager, MD; Hans-Olov Adami, MD, PhD; Michael Bretthauer, MD, PhD; and Rulla M. Tamimi, ScD

Background: Precise quantification of overdiagnosis of breast can-
cer (defined as the percentage of cases of cancer that would not
have become dinically apparent in a woman’s lifetime without
screening) due to mammography screening has been hampered by
lack of valid comparison groups that identify incidence trends at-
tributable to screening versus those due to temporal trends in
incidence.

Obijective: To estimate the percentage of overdiagnosis of breast
cancer attributable to mammography screening.

Design: Comparison of invasive breast cancer incidence with and
without screening.

Setting: A nationwide mammography screening program in Nor-
way (inviting women aged 50 to 69 years), gradually implemented
from 1996 to 2005.

Participants: The Norwegian female population.

Measurements: Concomitant incidence of invasive breast cancer
from 1996 to 2005 in counties where the screening program was
implemented compared with that in counties where the program
was not yet implemented. To adjust for changes in temporal trends
in breast cancer incidence, incidence rates during the preceding

decade were also examined. The percentage of overdiagnosis was
calculated by accounting for the expected decrease in incidence
following cessation of screening after age 69 years (approach 1)
and by comparing incidence in the current screening group with
incidence among women 2 and 5 years older in the historical
screening groups, accounting for average lead time (approach 2).

Results: A total of 39 888 patients with invasive breast cancer were
included, 7793 of whom were diagnosed after the screening pro-
gram started. The estimated rate of overdiagnosis attributable to
the program was 18% to 25% (P < 0.001) for approach 1 and
15% to 20% (P < 0.001) for approach 2. Thus, 15% to 25% of
cases of cancer are overdiagnosed, translating to 6 to 10 women
overdiagnosed for every 2500 women invited.

Limitation: The study was registry-based.

Conclusion: Mammography screening entails a substantial amount
of overdiagnosis.

Primary Funding Source: Norwegian Research Council and Fron-
tier Science.

Ann Intem Med. 2012;156:491-499.
For author affiliations, see end of text.

Www.annals.org
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Marmot: breast screening should
continue

But would the Panel also have
recomended to implement breast
screening if it did not already exist?

é) Nordic Cochrane Centre
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ligue suisse contre le cancer

krebsliga schweiz Mammografie-Screening-Programme in der Schweiz
lega svizzera contro il cancro

- Programm in Kraft
[ Programmstart 2013

[ | erogramm angekandigt, noch nicht umgesetzt
[0 Kein formelier Einfahrungsbeschiuss

Stand: Januar 2013

é) Nordic Cochrane Centre Swiss Medical Board: Systemisches Mammographie-Screening. 15. December 2013.
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Abolishing Mammography Screening Programs?
A View from the Swiss Medical Board

Nikola Biller-Andorno, M.D., Ph.D., and Peter Jini, M.D.

Association, and the Swiss Acad-
emy of Medical Sciences, was
mandated to prepare a review of
mammography screening. The
two of us, a medical ethicist and
a clinical epidemiologist, were
members of the exnert nanel that

tail, however, we became in-
' creasingly concerned.

First, we noticed that the ongo-
ing debate was based on a series of
reanalyses of the same, predomi-
nantly outdated trials. The first
trial started more than 50 vears

Second, we were struck by
how nonobvious it was that the
benefits of  mammography
screening outweighed the harms.
The relative risk reduction of ap-
proximately 20% in breast-cancer
mortality associated with mam-
mography that is currently de-
scribed by most expert panels?
came at the price of a consider-
able diagnostic cascade, with re-
peat mammography. subseauent
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A few quotes

* “When we reviewed the available evidence and
contemplated its implications in detail (...) we
became increasingly concerned.”

* “We would be in favour of mammography
screening if [benefits were large]. Unfortunately,
they are not, and we believe women need to be
told so.”

 “From an ethical perspective, a public health
program that does not clearly produce more
benefits than harms is hard to justify.”

G) Nordic Cochrane Centre Biller-Adorno and Jini, New Engl J Med 2014.
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Annals of Intemal Medicine

ESTABLISHED IN 1927 BY THE AMERICAN COLLEGE OF PHYSICIANS

From: It Is Time to Initiate Another Breast Cancer Screening Trial

Ann Intern Med. 2014; doi:10.7326/M14-0569
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Total mortality (FOBT)
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Cancer screening
Barratt et al,31 1999, mammography sensitivity [ |

Chamot and Perneger,34 2001, decreased breast Ca death by mammography ] +
Domenighetti et al,3® 2003, decreased breast Ca death by mammography I | +
Domenighetti et al,36 2003, deaths prevented by mammography screening +

Gigerenzer et al,38 2009, decreased breast Ca death by mammography

Gigerenzer et al,38 2009, decreased prostate Ca death by PSA screening +

Haakenson et al,%% 2006, decreased breast Ca death by mammography

-

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

Hoffman et al,16 2010, Ca diagnosis from positive mammogram
Hoffman et al,16 2010, Ca diagnosis from high PSA

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

+

Hudson et al, '8 2012, decreased breast Ca death by screening

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

+

Phillips et al,#4 2003, cervical Ca prevented by screening

Phillips et al,45 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 mammography I e +

[ ] Underestimated benefit
[] Correctly estimated benefit

[l Overestimated benefit
+ 250% of participants overestimated benefit

é) Nordic Cochrane Centre Hoffmann & Mar. JAMA Intern Med 2015;175:274-286.
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THE ART OF RISK COMMUNICATION

Towards a paradigm shift in cancer screening:
informed citizens instead of greater participation

Germany aims to stop nudging the public on screening

Gerd Gigerenzer director, Harding Centre for Risk Literacy and Centre for Adaptive Behaviour and
Cognition, Max Planck Institute for Human Development, Berlin, Germany

Turning the tables in screening

But Germany’s National Cancer Plan, which was initiated by
the government in 2008 and coordinates screening and treatment,
is now turning the tables. It was announced at a workshop in
February 2015 that, on the basis of a 2013 law on improving
the detection of cancer,” “the goal of informed participatory
decision making is now ranked higher than the goal of a
maximum participation rate in cancer screening.”™ To change
policy so clearly and publicly is unprecedented and represents
a potential paradigm shift in screening. Its implementation will
require fundamental changes. In my view, these include the
following.

Policy on screening people for cancer poses a dilemma: should

we aim for higher participation rates or for better informed Evidence based information

citizens? The dilemma is that both cannot be had. A focus on

. . . . . . .. . SCI i o S ¢ (] J i S i ic
informing citizens risks lowering participation rates, because All screening pamp'hlels ‘"_“I “e,b?“e” ,ﬂ_"“ed at [he_ pUb_h‘ need
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Articles

Use of adecision aid including information on overdetection
to support informed choice about breast cancer screening:
a randomised controlled trial

Jolyn Hersch, Alexandra Barratt, JesseJansen, Les Irwig, Kevin McGeechan, Gemma Jacklyn, Hazel Thornton, Haryana Dhillon, Nehmat Houssami,
Kirsten McCaffery

Summary

Background Mammography screening can reduce breast cancer mortality. However, most women are unaware that
inconsequential disease can also be detected by screening, leading to overdiagnosis and overtreatment. We aimed to
investigate whether including information about overdetection of breast cancer in a decision aid would help women
aged around 50 years to make an informed choice about breast screening.

Methods We did a community-based, parallel-group, randomised controlled trial in New South Wales, Australia,
using a random cohort of women aged 48-50 years. Recruitment to the study was done by telephone; women were
eligible if they had not had mammography in the past 2 years and did not have a personal or strong family history of
breast cancer. With a computer program, we randomly assigned 879 participants to either the intervention decision
aid (comprising evidence-based explanatory and quantitative information on overdetection, breast cancer mortality
reduction, and false positives) or a control decision aid (including information on breast cancer mortality reduction
and false positives). Participants and interviewers were masked to group assignment. The primary outcome was
informed choice (defined as adequate knowledge and consistency between attitudes and screening intentions), which
we assessed by telephone interview about 3 weeks after random allocation. The primary outcome was analysed in all
women who completed the relevant follow-up interview questions fully. This trial is registered with the Australian
New Zealand Clinical Trials Registry, number ACTRN12613001035718.

Findings Between January, 2014, and July, 2014, 440 women were allocated to the intervention group and 439 were
assigned to the control group. 21 women in the intervention group and 20 controls were lost to follow-up; a further
ten women assigned to the intervention and 11 controls did not answer all questions on attitudes. Therefore,
409 women in the intervention group and 408 controls were analysed for the primary outcome. 99 (24%) of 409 women
in the intervention group made an informed choice compared with 63 (15%) of 408 in the control group (difference
9%, 95% CI 3-14; p=0-0017). Compared with controls, more women in the intervention group met the threshold for
adequate overall knowledge (122/419 [29%)] vs 71/419 [17%); difference 12%, 95% CI 6-18; p<0-0001), fewer women
expressed positive attitudes towards screening (282/409 [69%)] vs 340/408 [83%]; 14%, 9-20; p<0-0001), and fewer
women intended to be screened (308/419 [74%)] vs 363 /419 [87%]; 13%, 8-19; p<0-0001). When conceptual knowledge
alone was considered, 203 (50%) of 409 women in the intervention group made an informed choice compared with
79 (19%) of 408 in the control group (p<0-0001).

Interpretation Information on overdetection of breast cancer provided within a decision aid increased the number of
women making an informed choice about breast screening. Becoming better informed might mean women are less
likely to choose screening.

Published Online

February 18, 2015
http://dx.doi.org/10.1016/
S0140-6736(15)60123-4

See Online/Comment
http://dx.doi.org/10.1016/
50140-6736(15)60258-6
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Annals of Internal Medicine

ORIGINAL RESEARCH

Aggregate Cost of Mammography Screening in the United States:
Comparison of Current Practice and Advocated Guidelines

Cristina O'Donoghue, MD, MPH; Martin Eklund, PhD; Elissa M. Ozanne, PhD; and Laura J. Esserman, MD, MBA

Background: Controversy exists over how often and at what age
mammography screening should be implemented. Given that evi-
dence supports less frequent screening, the cost differences among
advocated screening policies should be better understood.

Objective: To estimate the aggregate cost of mammography
screening in the United States in 2010 and compare the costs of
policy recommendations by professional organizations.

Design: A model was developed to estimate the cost of mammog-
raphy screening in 2010 and 3 screening strategies: annual (ages 40
to 84 years), biennial (ages 50 to 69 years), and U.S. Preventive
Services Task Force (USPSTF) guidelines (biennial for those aged 50
to 74 years and personalized based on risk for those younger than
50 years and based on comorbid conditions for those 75 years and
older).

Setting: United States.
Patients: Women aged 40 to 85 years.

Intervention: Mammography annually, biennially, or following
USPSTF guidelines.

Measurements: Cost of screening per year, using Medicare
reimbursements.

Results: The estimated cost of mammography screening in the
United States in 2010 was $7.8 billion, with approximately 70% of
women screened. The simulated cost of screening 85% of women
was $10.1 billion, $2.6 billion, and $3.5 billion for annual, biennial,
and USPSTF guidelines, respectively. The largest drivers of cost (in
order) were screening frequency, percentage of women screened,
cost of mammography, percentage of women screened with digital
mammography, and percentage of mammography recalls.

Limitation: Cost estimates and assumptions used in the model
were conservative.

Conclusion: The cost of mammography varies by at least $8 billion
per year on the basis of screening strategy. The USPSTF guidelines
are based on the scientific evidence to date to maximize patient
benefit and minimize harm but also result in far more effective use
of resources.

Primary Funding Source: University of California and the Safeway
Foundation.

Ann Intern Med. 2014;160:145-153.
For author affiliations, see end of text.

www.annals.org
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Breast screening controversy continues

"At what stage must we seriously
consider whether this screening
is a good use of £96m of the NHS
budget?”

Fiona Godlee, Editor’s Choice,
BMJ.

é) Nordic Cochrane Centre BMJ 2013;346:f477
Nordic Cochrane Centre
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Comment

Informed choice in screening needs more than information

In The Lancet, Jolyn Hersch and colleagues report on
a randomised controlled trial of two decision aids for
women approaching the target age for starting breast
screening (age 48-50 years): an intervention decision
aid that included information about the most severe
harm of breast cancer screening (overdiagnosis); and a
control decision aid that did not have this information.*
The aim of the trial was to see if including information
on overdiagnosis would help women make an informed
choice about breast screening. We could argue that to
do a trial in which half of the participants are not given
information about the harms of an intervention is
ethically unacceptable. However, most breast screening
programmes do not include information about
overdiagnosis or other relevant harms of screening
in their invitations,> which is why this study is so
important. Of 409 women who received information
about overdiagnosis in their decision aid, 99 (24%)
were judged to have made an informed choice, the

Balanced comprehensive information is important
from an ethical perspective; however, it might not
have a substantial effect on the ability of women to
make truly informed choices. In the study by Hersch
and colleagues, a woman was judged to have made
an informed choice if she had sufficient knowledge
and made a decision consistent with her personal
preferences and values. We agree this definition of
informed choice is useful in a research context, but it
assumes that information speaking to people’s intellect
is easily integrated into understanding of risk. Yet
research suggests that our understanding of risk relies
mainly on emotions and that cognitive comprehension
has little effect on decision making.>* Furthermore,
if emotionally charged messages have formed our
perception of a particular risk, which is certainly the case
for breast cancer, subsequent information is unlikely to
change our understanding of that risk nor our attitudes
or behaviour.® Therefore, emotional factors are likely

Published Online

February 18, 2015
http://dx.doi.org/10.1016/
50140-6736(15)60258-6

See Online/Articles
http://dx.doi.org/10.1016/
S0140-6736(15)60123-4
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Tumour size and breast screening

* Average tumour size in Denmark was
reduced from 33 mm in 1978-9 to 24
mm in 1988-9.

* Average size reduction in the trials was
5 mm.

,,og{zm,,'\“’mc Cochrane Centre Rostgaard et al. Acta Oncol 2010;49:313-21
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2.7 million women invited in 20091,

* False positives: 65,094
* Benign core biopsies: 19,467
* Benigh open biopsies: 1,539

* False negatives: ~¥33% of cases in a
screened population were not detected

e Direct cost: £ 96 million

é) Nordic Cochrane Centre 1: NHS Breast Screen ing Programme : Annual Review 2011.
Nordic Cochrane Centre
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"Preventive health check-ups are an irrational battery
of tests carried out on healthy people whose main
indication is that they have money in their pockets. It is
not scientific and can be completely avoided,”

Dr. Abhay Shukla, Centre for Enquiry in Health and
Allied Themes (CEHAT), Pune.

“A hospital administrator said preventive cancer
checks carried out in his hospital recently had
revealed ovarian cancer in two of the 100 women
who had signed up. "For them, it was a life-saving
diagnosis," he said.”

G) Nordic Cochrane Centre http://articles.timesofindia.indiatimes.com/2012-10-17/mumbai/34524140 1 preven tive-

checks-preventive-tests-public-health
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 ”..the UK breast screening programme confer significant benefit and should
continue.”

* “The Panel believes that overdiagnosis occurs”

* "Clear communication of these harms and benefits to women is essential and
is the core of how a modern health system should function.”

 ”...the estimates provided are from studies with many limitations and [the]
relevance to present-day screening programmes can be questioned, they have
substantial uncertainty and should be regarded as only an approximate guide.”

* “The Panel relied mainly on findings from randomised trials...”

* "Randomised trials that elucidate the appropriate treatment of screen-
detected ductal carcinoma of the breast are encouraged.”

* “the overall cost-effectiveness of the UK breast cancer screening programme
needs to be reassessed.”

(-%) Nordic Cochrane Centre
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INHS

Cancer Screening Programmes

NHS breast
screening

“Designed to ensure that women are told what
screening can and cannot achieve, the leaflet
includes an explanation about false positive
and false negative results [...]".

“This means that women should be able to
make a genuinely informed choice based on an
understanding about why they are attending
for screening”.

é) Nordic Cochrane Centre

Nordic Cochrane Centre
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Cancer Screening Programmes

NHS breast
screening

Some statistics you might find helpful

e Breast cancer is the most common cancer
in women. There are around 46,000
cases a year in the UK. Eight out of 10
breast cancers are found in women aged
50 and over.

e About 12,000 women die of breast cancer
each year in the UK.

e For every 400 women screened
regularly for 10 years, one less will die
from breast cancer. This means that
around 1,400 women are prevented
from dying from breast cancer each
year in England.

é) Nordic Cochrane Centre
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ancersreennarogammes |\t are the benefits of breast

screening?
N HS breast e Regular screening prevents deaths from

screening

breast cancer.

e |f a breast cancer is found early, you
are less likely to have a mastectomy
(your breast removed) or chemotherapy.

What are the downsides of being
screened?

e Having a mammogram means your
breasts are exposed to a small amount
of radiation.

e Screening can find cancers which are
treated but which may not otherwise
have been found during your lifetime.

é) Nordic Cochrane Centre http://www.cancerscreening.nhs.uk/breastscreen/publications/ia-02.html
Nordic Cochrane Centre



Mastectomy use in sreened and non-screened areas in Denmark
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Effect of Screening Mammography on Breast-Cancer
Mortality in Norway

Mette Kalager, M.D., Marvin Zelen, Ph.D., Freydis Langmark, M.D., and Hans-Olov Adami, M.D., Ph.D.
RESULTS

We analyzed data from 40,075 women with breast cancer. The rate of death was re-
duced by 7.2 deaths per 100,000 person-years in the screening group as compared
with the historical screening group (rate ratio, 0.72; 95% confidence interval [CI],
0.63 to 0.81) and by 4.8 deaths per 100,000 person-years in the nonscreening group
as compared with the historical nonscreening group (rate ratio, 0.82; 95% CI, 0.71 to
0.93; P<0.001 for both comparisons), for a relative reduction in mortality of 10% in
the screening group (P=0.13). Thus, the difference in the reduction in mortality be-
tween the current and historical groups that could be attributed to screening alone
was 2.4 deaths per 100,000 person-years, or a third of the total reduction of 7.2
deaths.

CONCLUSIONS

The availability of screening mammography was associated with a reduction in the
rate of death from breast cancer, but the screening itself accounted for only about a
third of the total reduction. (Funded by the Cancer Registry of Norway and the Re-
search Council of Norway.)

é) Nordic Cochrane Centre

Nordic Cochrane Centre



Screening for breast cancer with mammography (Review)

Gotzsche PC, Jorgensen K]J

THE COCHRANE
COLLABORATION®

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2013, Issue 6

http://www.thecochranelibrary.com
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Why does vehement opposition to screening
come from Denmark, which has one of Europe’s
highest breast cancer mortality rates?

Denmark still has one of the highest breast cancer mortality rates in
Europe, similar to that of Serbia. On the other hand, Finland and Sweden
have among the lowest breast cancer mortality rates in Europe, although
all the Nordic countries use identical breast cancer treatment guidelines.
The health care systems among these countries are similar in most other
aspects as well, except that Finland and Sweden introduced nationwide
screening more than two decades ago. The implementation of organized
nationwide screening should dramatically decrease breast cancer mortality
throughout Denmark, as has already happened in Sweden and Finland.

(%) Nordic Cochrane Centre Dean P, Tabar L, Yen MF. BMJ 2010 Rapid Response



“The 10-year fatality of screen-
detected tumours is 50% lower
than that of symptomatic
tumours”

Steven Duffy, Professor of Statistics, St. Barts & the
L. ondon Medical and Dental Schools. NHS BSP
Annual Review 2008.

6) Nordic Cochrane Centre NHS BSP Annual Review 2008.
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Lavere overlevelse for danske kvinder med brystkreeft

01, marts 2013

Kvinder i Danmark og Storbritannien har haft en lavere overlevelse efter
brystkreeft, end kvinder i Australien, Canada, Norge og Sverige i perioden
2000-2007. Det viser et nyt videnskabeligt studie, som offentliggeres i dag i British
Journal of Cancer. Studiet er udfgrt af International Cancer Benchmarking
Partnership, som Sundhedsstyrelsen deltager i og har medfinancieret.

Tre-ars overlevelsen for danske kvinder var 89 procent, hvilket var p& niveau
med Storbritannien, men lavere end i de andre fire lande, der |8 p3 91-94 procent.
Studiet undersgagte, om forskellene mellem landene kunne forklares ved forskelle i
sygdomsstadie p3 diagnosetidspunktet, og fandt at kun 30 procent af danske
kvinder blev diagnosticeret i tidligt sygdomsstadie {stadium I), sammenlignet med
42-45 procent i de andre fem lande.

Ifslge forskerne kan en medvirkende forklaring p3 den lavere overlevelse blandt
danske kvinder veere, at kvinderne bliver diagnosticeret i senere stadier,
formentlig p& grund af at Danmark, som det eneste land i undersggelsen, ikke
havde udrullet et nationalt screeningsprogram for brystkreeft fgr 2007,

Kvaliteten af behandlingen kan ogs3 forklare noget af forskellen mellem landene,
men studiet peger pd, at det forst er fremmeste er tilfaeldet for Storbritannien,
hvor den specifikke overlevelse for de enkelte sygdomsstadier generelt 13 lavere
end de gvrige seks lande.

Studiet er baseret p3 data fra 257.362 kvinder, der fik diagnosticeret brystkraeft i
Srene 2000-2007, for danske kvinders vedkommende dog kun data for fire-3rs
perioden 2004-2007,

&' Indbakke - Mozilla Th... ?) Lavere overlevelse fo...

Link

Link til artiklen i British Journal of
Cancer

Fakta om screening for brystkraft

Screening for brystkraeft med
mamrnografi har siden 2009 veeret
tilbudt til alle kvinder i Danmark i
aldersgruppen 50-69 &r. Mammografi er
en standardiseret rgntgenundersggelse
af brysterne, som tilbydes hvert andet
&r til kvinder uden symptomer.
Mammografiscreening nedsatter ikke
risikoen for brystkreeft, men kan afslgre
kraeft i tidligere faser, det vil sige p3 et
tidspunkt, hvor kvinden ikke har
symptomer, og hvor risikoen for, at
sygdommen har spredt sig, er mindre.
Derved @gges muligheden for
helbredelse.

Kwvaliteten af behandlingen fglges blandt
andet af en landsdakkende klinisk
kvalitetsdatabase for brystkraeft,
Kraftbehandlingen i Danmark har fiet
et lgft med indfgrelse af pakkeforlgb,
der har veaeret med til at skabe
hurtigere og veltilrettelagte forlgb for en
raekke patienter.

Information om brystkraftscreening pé
Sundhedsstyrelsens hjermmeside

Kontakt

Enhedschef

Sgren Brostrem
Sundhedsstyrelsen
Telefon: 72 22 78 67

Abonnér

pa nyheder og nyhedsbr

Her kan du abonnere p3 nyheder og
opdateringer fra sst.dk
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Lead-time bias

Without screening 10-y survival, 0% et
T > age 70y
Diagnosed at
age 67y
With scresning 10-y survival, 100% Dead at
T age 70y
Diagnosed at
age 59y
Copyright restrictions may apply.
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Length bias

Rapidly Progressive
(6 cases)
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o = Time of disease onset.
Dx = Time when disease is clinically obvious without testing.
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Healthy Screenee effect.

“The screenees are the healthy,
well-educated, affluent, physically
fit, fruit and vegetable eating, non-
smokers with long-lived parents.”

J. A. Muir Gray, former Programmes Director,
National Screening Commitee, UK.

é) Nordic Cochrane Centre
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Tumor diameter (cm) vs. cell doublings

2,5
>2.0 cm: advanced breast cancer,

2 mean palpable size

1,5
>30 doublings: some tumors palpable
1 29-30 doublings: mammographic detection possible.
>15 mm: 47%; 10-15 mm: 28%,; <10 mm: 25%.
0,5
>0.1 cm/19 doublings: metastasis possible
0 - - - - - ’ ’ ’ = S— . . ! .
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Effect of Three Decades of Screening
Mammography on Breast-Cancer Incidence

Archie Bleyer, M.D., and H. Gilbert Welch, M.D., M.P.H.

ABSTRACT

BACKGROUND

To reduce mortality, screening must detect life-threatening disease at an earlier, more
curable stage. Effective cancer-screening programs therefore both increase the in-
cidence of cancer detected at an early stage and decrease the incidence of cancer
presenting at a late stage.

METHODS

We used Surveillance, Epidemiology, and End Results data to examine trends from
1976 through 2008 in the incidence of early-stage breast cancer (ductal carcinoma in
situ and localized disease) and late-stage breast cancer (regional and distant disease)
among women 40 years of age or older.

RESULTS

The introduction of screening mammography in the United States has been associ-
ated with a doubling in the number of cases of early-stage breast cancer that are
detected each year, from 112 to 234 cases per 100,000 women — an absolute in-
crease of 122 cases per 100,000 women. Concomitantly, the rate at which women
present with late-stage cancer has decreased by 8%, from 102 to 94 cases per
100,000 women — an absolute decrease of 8 cases per 100,000 women. With the
assumption of a constant underlying disease burden, only 8 of the 122 additional
early-stage cancers diagnosed were expected to progress to advanced disease. After
excluding the transient excess incidence associated with hormone-replacement
therapy and adjusting for trends in the incidence of breast cancer among women
younger than 40 years of age, we estimated that breast cancer was overdiagnosed
(i.e., tumors were detected on screening that would never have led to clinical symp-
toms) in 1.3 million U.S. women in the past 30 years. We estimated that in 2008,
breast cancer was overdiagnosed in more than 70,000 women; this accounted for
31% of all breast cancers diagnosed.

CONCLUSIONS

Despite substantial increases in the number of cases of early-stage breast cancer
detected, screening mammography has only marginally reduced the rate at which
women present with advanced cancer. Although it is not certain which women have
been affected, the imbalance suggests that there is substantia! overdiagnosis, ac-
counting for nearly a third of al! newly diagnosed breast cancers, and that screening
is having, at best, only a small effect on the rate of death from breast cancer.

BM]

BMJ 2013;346:11064 doi: 10.1136/bmj.11064 (Published 26 February 2013)
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Overdiagnosis in screening mammography in Denmark:
population based cohort study
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Abstract

Objective To use data from two longstanding, population based
i 1o study i is in i

mammography.

Design Population based cohort study.

Setting Copenhagen municipality (from 1991) and Funen County (from
1993), Denmark.

Participants 57 763 women targeted by organised screening, aged
56-69 when the screening programmes started, and followed up to 2009.
Main On is of breast cancer in women
targeted by screening, assessed by relative risks compared with historical
control groups from screening regions, national control groups from

Group, 2100 C 1 @, Denmark; ‘Mammography

ic Centre, L Hospital C N, j, 2100

Conclusions On the basis of combined data from the two screening
this study indi that is most likely

0 2.3% (95% interval -3% to 8%) in targeted

women. Among participants, it was most likely 1-5%. At least eight years

after the end of screening were needed to compensate for the excess

incidence during screening.

Introduction

The purpose of screening mammography is to reduce mortality
from breast cancer without increasing mortality from other

di Pr i in health might, however,
also have unintended negative side effects, and the occurrence
of these should be closely monitored. In screening
mammography, the most serious concern is the risk of

that is, di

ing regions, and hi national control groups.
Results In total, 3279 invasive breast carci and ductal
insitu red. The start of ing led to p peaks in breast

cancer incidence: relative risk 2.06 (95% confidence interval 1.64 to
2.59) for Copenhagen and 1.84 (1.46 to 2.32) for Funen. During
subsequent screening rounds, relative risks were slightly above unity:
1.04 (0.85 to 1.27) for Copenhagen and 1.14 (0.98 to 1.32) for Funen.

gnosis of breast cancer that would
in the absence of screening not have led to clinically manifest
disease in the woman's lifetime.' Overdiagnosis cannot be
identified biologically, as distinguishing between progressi
and non-progressive or slowly progressive cancers is not
possible with current diagnostic tools. Overdiagnosis can
herefore be investigated only epidemiologically.

o

A compensatory dip was seen after the end of invitation to
relative risk 0.80 (0.65 to 0.98) for Copenhagen and 0.67 (0.55 to 0.81)
for Funen during the first four years. The relative risk of breast cancer
accumulated over the entire follow-up period was 1.06 (0.90 to 1.25) for
Copenhagen and 1.01 (0.93 to 1.10) for Funen. Relative risks for

ici| for ion bias were to be 1.08 for
Copenhagen and 1.02 for Funen; for participants followed for at least
eight years after the end of screening, they were 1.05 and 1.01. A pooled
estimate gave 1.040 (0.99 to 1.09) for all targeted women and 1.023
(0.97 to 1.08) for targeted women followed for at least eight years after
the end of screening.

Screening affects the incidence rate. Assuming a three year
advancing of time of diagnosis (lead time) and screening of all
women during a two year period, a doubling of the incidence
rate is expected during the first round of screening.” As screening
continues, the incidence rate should go down to the level before
screening, apart from an increase caused by the artificial
aging—that is, breast cancer diagnosed at age 55 in the absence
of screening will during screening be diagnosed, for example,
at age 52. A complementary dip in the incidence rate is expected
after women leave the screening programme.’ * Overdiagnosis
occurs if the cumulative incidence some years after the end of
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Figure: Expected breast cancer Incidence in 2-year age
categories
Solid line = not screened, dotted line = screened.
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Screening starts 1991 in
Copenhagen and 1994 in Funen
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Screening started 1991 in Copenhagen
and 1994 in Funen
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Flexible sigmoidoscopy versus faecal occult blood testing for
colorectal cancer screening in asymptomatic individuals
(Review)

Holme O, Bretthauer M, Fretheim A, Odgaard-Jensen ], Hoff G
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* Reduced incidence carries great weight

* Mechanism of effect differs fundamentally
between programmes

* Which screening programmes we use is as
much about timing and politics as about science
and the benefit/harm balance

é) Nordic Cochrane Centre



General health checks in adults for reducing morbidity and
mortality from disease (Review)

Krogsbell LT, Jorgensen KJ, Groenhej Larsen C, Gotzsche PC
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A Department of Health representative told BBC News:
"By spotting people who are at risk of heart attacks,
diabetes, stroke and kidney disease we can help
prevent them. The NHS Health Check programme is
based on expert guidance.”!

“... have put our original suggestion of systematic
health checks on ice. Because it did not have the
desired effect.”

Astrid Krag, Danish Minister of Health?

6) Nordic Cochrane Centre 1: http://www.bbc.co.uk/news/health-19964600
Nordic Cochrane Centre 2: Journal of the Danish Medical Association, October 24th 2012




New UK leaflet - improvements

e C
e C
Im

early states that there is a choice

ear presentation of the most
portant harm

* No direct encouragement to attend

* No indication that breast screening
reduce the risk of mastectomy
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New UK leaflet — pending
Improvements

* Remaining harms must also be clearly
presented using absolute numbers

* The importance and long-term
consequences of false positive findings must
be clearly stated

* Harms are not risks

* Pre-assigned appointments must be
abandonned

é) Nordic Cochrane Centre



Conclusions on Marmot-report:

 The benefit was overestimated and not based on
an observed effect in the UK, but extrapolations.

* The major harm is clearly visible in UK statistics,
but was underestimated.

*Improved treatment is the major cause of
observed reductions in breast cancer mortality in
the UK.

* An improvement in all cause or all cancer
mortality has never been demonstrated.

é) Nordic Cochrane Centre



How was the benefit estimated?

 Assumption 1: The randomised trials are equally
reliable.

* Assumption 2: The effect can be extrapolated as
unchanged 8-17 years beyond trial duration.

* Assumption 3: Identical effect today as then.

* Assumption 4: The effect remains unchanged 10
years beyond the screening age.

e Calculation: 20% fewer breast cancer deaths
today than without screening in the age group
55-79 years (58431') = 1461 fewer breast cancer
deaths.

é) Nordic Cochrane Centre 1: Average no. breast cancer deaths per year 2008-10: http://www.cancerresearchuk.org/cancer
ordic Cochrane Centre

info/cancerstats/types/breast/mortality/uk-breast-cancer-mortality-statistics



How was overdiagnosis estimated?

* Modelling based on observed invasive breast cancer
incidence in the UK.

» 2250 linear and Poisson regression models applied to
data from 1975-2004 with various assumptions.

*Most model results estimated ~3000 overdiagnosed
invasive breast cancers per year.

*50-69 years: 23,297 invasive, 3,931 CIS. 19% ODX =
5,920 cases per year in the UK.1

é) Nordic Cochrane Centre 1: http://www.cancerresearchuk.org/cancer-
Nordic Cochrane Centre

info/cancerstats/types/breast/incidence/
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