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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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Economic importance

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

• Directly employed:	36.000	
persons.

Rasmussen	LI.	Politiken	8.	februar	2017.
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What about the	EMA?
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National	Clinical Guidelines

• 80	million	Danish	Crowns	
• 3	years to	develop 47	guidelines
• Systematic literature search
• Cochrane’s Risk of	Bias	Tool
• GRADE
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Reference	
programmes:	An	
example.
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”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 diagnoses,	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 (IIa):
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.”	

Gilbody et	al.	Cochrane Database	of	Syst Rev:	2005	issue 3.



Nordic	Cochrane	Centre



Nordic	Cochrane	Centre Ugeskr Læger	sept.	2015



Nordic	Cochrane	Centre



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

ADHD	symptoms
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Thank you!
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Archie	Cochrane’s	challenge

“It	is	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

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
• available

• online	www.cochrane.org/training/cochrane-handbook
• also	lists	what’s	new	and	future	corrections

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

Look	out	for	pointers	to	relevant	chapters
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An	international	organisation

www.cochrane.org/contact/centres_map
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Declaration	of	interest
• sponsorship	of	a	review	by	a	commercial	source	
is	prohibited

• 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)
• personal	(e.g.	authorship	of	a	potentially	included	
study)
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
• Ia Systematic	reviews	of	RCT’s
• Ib Randomised	trials
• IIa Controlled,	non-randomised	study
• IIb Cohort	study
• III		Case-control	study
• IV		Descriptive	studies
• Non-systematic	reviews	(overview	papers)
• Consensus	reports	(Reference	programmes)
• Editorials
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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	DoI as	EMA	staff	member	in	accordance	with	EMA’s	
proceedings	on	the	handling	of	DoIs.”	
“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	[…].”

Letter	from	EMAs deputy executive director,	Noël	Wathion.	
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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.

BMJ 2003;327:1459-61
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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.



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	

www.bmj.com
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Systematic review

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

Metods section that descibe:
• Where,	when and	how the	studies	were
identified.

• 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
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Metodological quality

• Blinded allocation.	

• Double	blinding.

• Intention-to-treat analyses.
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Important difference!

Systematic
reviews Meta-analyses
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Use of	meta-analyses

• Increases statistical power.

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

• Uncovers patterns.	
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Use of	systematic reviews

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

• Local procedural guidelines.		
• Prior	to	start	of	randomisered trials.
• Overview of	the	litterature for	the	clinician.	
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Favors Treatment Favors Control

Study             Year   Pts
1 Flectcher

Odds Ratio 95% CI

Intravenous Streptokinase Therapy for Acute Myocardial Infarction

0.5 1 2

P < 0.00001
Favors Treatment Favors Control

0.01 1 1000.1
Odds Ratio 95% CI

Fixed Effects Model (Mantel-Haenszel)

10

2 Dewar
3  European 1
4  European 2
5 Heikinheimo
6  Italian
7  Australian
8 Franfurt
9  NHLBI SMIT
10 Frank
11 Valerie
12 Klein
13 UK-Collab
14 Austrain
15 Australian 2
16 Lasierra
17 N Ger Collab
18 Witchitz
19 European 3
20 ISAM
21 GISSI-1
22 Olson
23 Baroffio
24 Schreiber
25 Cribier
26 Sainsous
27 Durand
28 White
29 Bassand
30 Vlay
31 Kennedy
32 ISIS-2

23
65

232
962

33 Wisenberg

OVERALL           36974

1388
1709
2226
2432
2539
2647
2738
2761
3356
4084
4314
4338
4821
4879
5194
6935

18647
18699
18758
18796
18840
18938
19002
19221
19328
19353
19721
36908
36974

Pts
1959       23
1963       42
1969     167
1971     730
1971     426
1971     321
1973     517
1973     206
1974     107
1975     108
1975       91
1976       23
1976     595
1977     728
1977     230
1977       24
1977     483
1977       58
1979     315
1986   1741
1986 11712
1986       52
1986       59
1986       38
1986       44
1986       98
1987       64
1987     219
1987     107
1988       25
1988     368
1988 17187
1988       66
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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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”The Panel’s primary conclusions about breast cancer 
mortality are based on data reported in the Cochrane 
review…”
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20	Aug 2013

Interview	and	Letter	
by	Krogsbøll	et	al.
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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

• RCT’s (CENTRAL):	600,472	
• Other reviews (DARE):	11,447	(only abstracts)
• Methods studies:	12,200
• HTA:	7,596
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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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GODT SKIDT

RRR:	50%

Screening	for	abdominalt aortaaneurisme

Evidensgrundlag:	4	RCT’er,	137,214	mænd	over	65	år,	>	10	års	opfølgning,	
gennemført	i	1980erne	og	1990erne.
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GODT SKIDT

RRR:	50% ARR:	0,46% (-77%	i	dag)

Harmløs	undersøgelse ODX:	176	/	10,000	

Afgrænset	målgruppe Overbeh.: 37	/	10,000

Kun	én	undersøgelse	 Unødige	dødsfald:	2	/	10,000

Ingen	opfølgende invasive US Øvrige	kompl:	12/10,000

Screening	for	abdominalt aortaaneurisme

Evidensgrundlag:	4	RCT’er,	137,214	mænd	over	65	år,	>	10	års	opfølgning,	
gennemført	i	1980erne	og	1990erne.

Johansson,	Jørgensen,	Brodersen.	Lancet	
2015; doi:10.1016/S0140-6736(15)00472-9
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Archie	Cochrane’s	challenge

“It	is	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

Photograph:	Cardiff	University	Library,	Cochrane	Archive,	University	Hospital	Llandough
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Struktur	og	formål

•Internationalt	non-profit samarbejde,		
der	bl.a.	udarbejder	systematiske	
oversigtsartikler.

•Udgives	i	Cochrane Library – database	
på	Internettet.	Fri	adgang	i	Danmark.



Nordic	Cochrane	Centre

Evidenshierakiet
• Ia Systematisk review	af RCT’er
• Ib Randomiseret studie
• IIa Kontrolleret,	non-randomiseret studie
• IIb Kohorte studie
• III		Case-control	studie
• IV		Deskriptive studier
• Non-systematiske reviews	(oversigtsartikler)
• Konsensus rapport	(Reference	program)
• Lederartikler
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Hvad	vil	vi	opnå?

• Evidensbaseret behandling; dvs. at 
behandlingsprincipper skal baseres på 
den bedste, tilgængelige viden.
• Oversigt over litteraturen. Hvad ved vi? 
Hvad ved vi ikke?
• Uhildet bedømmelse 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.

BMJ 2003;327:1459-61
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Hvad	kan	vi	lære?

• Ingen evidens for effekt er ikke det 
samme som evidens for ingen effekt.
• Evidens fra andre kilder end RCT’er kan 
bruges
• Meget få medicinske interventioner har 
så overbevisende effekt som faldskærme.
• Falskærms-analogien misbruges ofte.
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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.	
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Systematisk	review

Systematisk	litteraturgennemgang,	der	
følger	en	præspecificeret	protokol
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Meta-analyse

Statistisk	metode	til	kvantitativ	
opsummering.	

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

Metodeafsnit,	der	angiver:
• Hvor,	hvornår	og	hvordan	man	har	fundet	
studier,	der	indgår.
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Systematiske	reviews

Metodeafsnit,	der	angiver:
• Hvor,	hvornår	og	hvordan	man	har	fundet	
studier,	der	indgår.

• Kriterier	for	in- og	eksklusion.
• Hvordan	studiernes	metodologiske	kvalitet	er	
vurderet.
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Metodologisk	kvalitet

• Maskering	af	allokering.	

• Dobbeltblinding.

• Intention-to-treat analyse.
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Vigtig	forskel!

Systematiske 
reviews Meta-analyser
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Anvendelse	af	meta-analyser

• Øge	statistisk	styrke.

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

• Afdække	mønstre.	
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Anvendelse	af	systematiske	
oversigtsartikler

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

• Ved	udarbejdelse	af	lokale	instrukser.		
• Forud	for	iværksættelse	af	randomiserede
kliniske	forsøg.

• Overblik	over	litteraturen	om	en	given	
intervention	for	klinikeren.	
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Favors Treatment Favors Control

Study             Year   Pts
1 Flectcher

Odds Ratio 95% CI

Intravenous Streptokinase Therapy for Acute Myocardial Infarction

0.5 1 2

P < 0.00001
Favors Treatment Favors Control

0.01 1 1000.1
Odds Ratio 95% CI

Fixed Effects Model (Mantel-Haenszel)

10

2 Dewar
3  European 1
4  European 2
5 Heikinheimo
6  Italian
7  Australian
8 Franfurt
9  NHLBI SMIT
10 Frank
11 Valerie
12 Klein
13 UK-Collab
14 Austrain
15 Australian 2
16 Lasierra
17 N Ger Collab
18 Witchitz
19 European 3
20 ISAM
21 GISSI-1
22 Olson
23 Baroffio
24 Schreiber
25 Cribier
26 Sainsous
27 Durand
28 White
29 Bassand
30 Vlay
31 Kennedy
32 ISIS-2

23
65

232
962

33 Wisenberg

OVERALL           36974

1388
1709
2226
2432
2539
2647
2738
2761
3356
4084
4314
4338
4821
4879
5194
6935

18647
18699
18758
18796
18840
18938
19002
19221
19328
19353
19721
36908
36974

Pts
1959       23
1963       42
1969     167
1971     730
1971     426
1971     321
1973     517
1973     206
1974     107
1975     108
1975       91
1976       23
1976     595
1977     728
1977     230
1977       24
1977     483
1977       58
1979     315
1986   1741
1986 11712
1986       52
1986       59
1986       38
1986       44
1986       98
1987       64
1987     219
1987     107
1988       25
1988     368
1988 17187
1988       66
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Faldgruber

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

• Publikationsbias kan	skævvride	resultatet.

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

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

• Systematiske	reviews vil	altid	være	relevante,	
når	man	skal	danne	sig	et	overblik	over	
effekten	og	bivirkningerne	af	en	behandling.	

• Meta-analyser	kræver,	at	visse	
forudsætninger	er	opfyldt,	og	skal	fortolkes	
med	omhu.
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Øvrige	databaser

• RCT’er (CENTRAL):	600,472	
• Andre	reviews (DARE):	11,447	(kun	abstracts)
• Metode	studier:	12,200
• HTA:	7,596
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Referenceprogrammer:	
Et	eksempel.
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”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	
således	kun	minimal	indflydelse	af	systematisk	
screening	på	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.”
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Systematisk	screening	anbefales	
ikke,	men:

Risikogrupper:
Der	anbefales	rutinemæssig	opsporing	af	depression	hos	
følgende	risikogrupper	(IIa):
Tidligere	depression,	Familiær	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	rutinemæssig	
screening	for	depression	hos	kvinder,	der	er	gravide,	eller	
lige	har	født,	og	hos	flygtninge	og	indvandrere.
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Hvad	siger	den	bedste,	
tilgængelige	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.”	

Gilbody et	al.	Cochrane Database	of	Syst Rev:	2005	issue 3.
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AGREE	II

• Instrument	til	vurdering	af	kliniske	
vejledninger	og	referenceprogrammer.

• ’Baseret	på	teoretiske	antagelser	og	ikke	
empirisk	evidens’

• En	god	rettesnor,	men	pas	på	’kogebogs-
effekten’!
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Risk ratio
.1 1 10

Study  % Weight
 Risk ratio
 (95% CI)

 0.41 (0.13,1.26) Nordlige USA   0.7
 0.20 (0.09,0.49) Canada   1.9
 0.26 (0.07,0.92) Chicago   0.7
 0.24 (0.18,0.31) Storbritanien  16.2
 0.80 (0.52,1.25) Madanapalle   2.8
 0.46 (0.39,0.54) Nordlige USA  24.3
 0.20 (0.08,0.50) Haiti   1.0
 1.01 (0.89,1.14) Madras  31.7
 0.63 (0.39,1.00) Sydafrika   2.9
 0.25 (0.15,0.43) Chicago   4.2
 0.71 (0.57,0.89) Puerto Rigo  11.6
 1.56 (0.37,6.53) Georgia A   0.2
 0.98 (0.58,1.66) Georgia B   1.8

 0.64 (0.59,0.69) Overall (95% CI)
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ACS	recommendations 2015

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

• Women >55	years should
transition	from	annual to	beinnial
screening.	But	with	the	option	to	
continue annual screening.
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”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:
• clinical
• methodological
• statistical
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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”

Iorio A et al. BMJ 2015;350:h870
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A B
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

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

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

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

Gøtzsche 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 B
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 B

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

Gøtzsche PC, Nielsen M. Cochrane Database syst. Rev. 2011, Issue 1. Art. No.: 
CD001877.
Baines CJ. AJR Am J Roentgenol 2013;200:W96-7.
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http://www.medpagetoday.com/OBGYN/BreastCancer/54228

“…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,	MD,	Chief	Medical	Officer,	ACS
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Archie	Cochrane’s	challenge

“It	is	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

Photograph:	Cardiff	University	Library,	Cochrane	Archive,	University	Hospital	Llandough
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Methodological	diversity
• design

• e.g.	randomised	vs	non-randomised,	crossover	vs	
parallel,	individual	vs	cluster	randomised

• conduct
• e.g.	risk	of	bias	(allocation	concealment,	blinding,	
etc.),	approach	to	analysis
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Systematic review and	meta-analysis

Systematic review Meta-analysis
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Review	level
↓

Effect	measure

Study	A Effect	measureOutcome	data

Effect	measureOutcome	dataStudy	B

Effect	measureOutcome	dataStudy	C

Effect	measureOutcome	dataStudy	D

Study	level
↓

Source:	Jo	McKenzie	&	Miranda	Cumpston
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Why	perform	a	meta-analysis?
• quantify	treatment	effects	and	their	
uncertainty

• increase	power
• increase	precision
• explore	differences	between	studies
• settle	controversies	from	conflicting	studies
• generate	new	hypotheses

Source:	Julian	Higgins
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When	can	you	do	a	meta-analysis?
• more	than	one	study	has	measured	an	effect
• the	studies	are	sufficiently	similar	to	produce	
a	meaningful	and	useful	result

• the	outcome	has	been	measured	in	similar	
ways

• data	are	available	in	a	format	we	can	use
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When	not	to	do	a	meta-analysis
• mixing	apples	with	oranges

• each	included	study	must	address	same	question
• consider	comparison	and	outcomes
• requires	your	subjective	judgement

• combining	a	broad	mix	of	studies	answers	broad	
questions

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

Source:	Julian	Higgins
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Hierarchy	of	evidence
• Ia Systematic	review	of	RCT’s
• Ib Randomised	trials
• IIa Controlled,	non-randomisered studies
• IIb Cohorte studies
• III		Case-control	studies
• IV		Descriptive	studies
• Non-systematic	reviews	(overview	papers)
• Consensus	reports	(Clinical	guidelines)
• Editorials
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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.

BMJ 2003;327:1459-61
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Favors Treatment Favors Control

Study             Year   Pts
1 Flectcher

Odds Ratio 95% CI

Intravenous Streptokinase Therapy for Acute Myocardial Infarction

0.5 1 2

P < 0.00001
Favors Treatment Favors Control

0.01 1 1000.1
Odds Ratio 95% CI

Fixed Effects Model (Mantel-Haenszel)

10

2 Dewar
3  European 1
4  European 2
5 Heikinheimo
6  Italian
7  Australian
8 Franfurt
9  NHLBI SMIT
10 Frank
11 Valerie
12 Klein
13 UK-Collab
14 Austrain
15 Australian 2
16 Lasierra
17 N Ger Collab
18 Witchitz
19 European 3
20 ISAM
21 GISSI-1
22 Olson
23 Baroffio
24 Schreiber
25 Cribier
26 Sainsous
27 Durand
28 White
29 Bassand
30 Vlay
31 Kennedy
32 ISIS-2

23
65

232
962

33 Wisenberg

OVERALL           36974

1388
1709
2226
2432
2539
2647
2738
2761
3356
4084
4314
4338
4821
4879
5194
6935

18647
18699
18758
18796
18840
18938
19002
19221
19328
19353
19721
36908
36974

Pts
1959       23
1963       42
1969     167
1971     730
1971     426
1971     321
1973     517
1973     206
1974     107
1975     108
1975       91
1976       23
1976     595
1977     728
1977     230
1977       24
1977     483
1977       58
1979     315
1986   1741
1986 11712
1986       52
1986       59
1986       38
1986       44
1986       98
1987       64
1987     219
1987     107
1988       25
1988     368
1988 17187
1988       66
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Methylphenidate for	ADHD	in	adults

ADHD	symptoms
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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
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Selecting	comparisons

• break	your	topic	down	into	pair-wise	comparisons
• each	review	may	have	one	or	many
• use	your	judgement	to	decide	what	to	group	

together,	and	what	should	be	a	separate	comparison

Hypothetical	review:	Caffeine	for	daytime	drowsiness

vscaffeinated	coffee decaffeinated	coffee
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Selecting	effect	measures

• for	each	comparison,	select	outcomes
• for	each	outcome,	select	an	effect	measure

• may	depend	on	the	available	data	from	included	
studies

• asleep	at	end	of	trial	(RR)	
• irritability	(MD/SMD)
• headaches	(RR)

Hypothetical	review:	Caffeine	for	daytime	drowsiness

vscaffeinated	coffee decaffeinated	coffee
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Calculating	the	summary	result
• 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
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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

• inverse-variance	method:
2SE

1
estimateofvariance

1weight ==

weightsofsum
)weightestimate(ofsumestimatepooled ´

=
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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

For	example
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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%

For	example
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• for	dichotomous	or	continuous	data
• inverse-variance

• straightforward,	general	method

• for	dichotomous	data	only
• Mantel-Haenszel (default)

• good	with	few	events	– common	in	Cochrane	reviews
• weighting	system	depends	on	effect	measure

• Peto
• for	odds	ratios	only
• good	with	few	events	and	small	effect	sizes	(OR	close	to	
1)

Meta-analysis	options
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Meta-analysis	options
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Interpreting	confidence	intervals
• always	present	estimate	with	a	confidence	interval
• precision

• point	estimate	is	the	best	guess	of	the	effect
• CI	expresses	uncertainty	– range	of	values	we	can	be	
reasonably	sure	includes	the	true	effect

• significance
• if	the	CI	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
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Interpreting	confidence	intervals
• always	present	estimate	with	a	confidence	interval
• precision

• point	estimate	is	the	best	guess	of	the	effect
• CI	expresses	uncertainty	– range	of	values	we	can	be	
reasonably	sure	includes	the	true	effect

• significance
• if	the	CI	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
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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
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Exploring heterogeneity
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Clinical	diversity
• participants

• 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
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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
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Fixed-effect	vs	random-effects
• two	models	for	meta-analysis	available	in	
RevMan

• make	different	assumptions	about	
heterogeneity

• pre-specify	your	planned	approach	in	your	
protocol
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Fixed-effect	model

• assumes	all	studies	are	
measuring	the	same	
treatment	effect

• estimates	that	one	effect
• if	not	for	random	(sampling)	

error,	all	results	would	be	
identical

Common

Random (sampling)
error

true effect

Study

result

Source:	Julian	Higgins
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Random-effects	model
Random
error

Study-
specific
effect

Mean of true
effects

• assumes	the	treatment	effect	
varies	between	studies

• estimates	the	mean of	the	
distribution	of	effects

• weighted	for	both
within-study	and	between-
study	variation	(tau2,	t2)

Source:	Julian	Higgins
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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

22 tauSE
1

betweenvariancewithinvariance
1weight

+
=

+
=
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No	heterogeneity

Adapted	from	Ohlsson A,	Aher SM.	Early	erythropoietin	for	preventing	red	blood	cell	transfusion	in	
preterm	and/or	low	birth	weight	infants.	Cochrane	Database	of	Systematic	Reviews 2006,	Issue	3.

Fixed Random
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Substantial	heterogeneity

Adapted	from	Adams	CE,	Awad G,	Rathbone J,	Thornley B.	Chlorpromazine	versus	
placebo	for	schizophrenia.	Cochrane	Database	of	Systematic	Reviews 2007,	Issue	2.

Fixed Random



Nordic	Cochrane	Centre Adapted	from	Li	J,	Zhang	Q,	Zhang	M,	Egger	M.	Intravenous	magnesium	for	acute	
myocardial	infarction.	Cochrane	Database	of	Systematic	Reviews	2007,	Issue	2.

Small	study	effects
Fixed Random
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Which	to	choose?
• plan	your	approach	at	the	protocol	stage
• do	you	expect	your	results	to	be	very	diverse?
• 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
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Identifying	heterogeneity
• visual	inspection	of	the	forest	plots
• chi-squared	(c2)	test	(Q	test)
• I2 statistic	to	quantify	heterogeneity
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Visual	inspection
Forest plot A Forest plot B
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The	I2 statistic
• I2 statistic	describes	the	percentage	of	
variability	due	to	heterogeneity	rather	than	
chance (0%	to	100%)
• low	values	indicate	no,	or	little,	heterogeneity
• high	values	indicate	a	lot	of	heterogeneity

• calculated	automatically	by	RevMan
• be	cautious	in	interpreting;	CI’s	may	be	wide
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What	to	do	about	heterogeneity
• check	that	the	data	are	correct
• consider	in	your	interpretation

• especially	if	the	direction	of	effect	varies
• 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
• 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
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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
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Two	methods	available
• subgroup	analysis

• Group	studies	by	pre-specified	factors
• look	for	differences	in	results	and	heterogeneity

• meta-regression
• examine	interaction	with	categorical	and	continuous	
variables

• not	available	in	RevMan
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Interpreting	subgroup	analyses
• look	at	results	and	heterogeneity	within	subgroups
• are	the	subgroups	genuinely	different?

• if	only	2	subgroups	– do	the	confidence	intervals	overlap?
• statistical	tests	for	subgroup	difference

• can	be	more	confident	about:
• pre-specified	analyses
• within-study	analyses
• effect	is	clinically	plausible	and	supported	by	indirect	
evidence

• effect	is	clinically	important	and	will	alter	
recommendations



Nordic	Cochrane	Centre

Sensitivity	analysis
• not	the	same	as	subgroup	analysis
• 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
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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
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Breast screening	in	Denmark
• 17	year with	differential access to	

screening
• 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.
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The	data:
• 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)

• Data	from	1980	to	2010
• Tumors	<20mm	considered non-advanced
• Tumors	20mm	and	above considered

advanced
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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.	
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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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Non-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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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.

• Clearly visible	and	sustained increase in	the	
screened age	group;	hazard	ratio	1.50	(95%	
CI	1.45	to	1.55)	compared	to	before	
screening.

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

• Comparable incidence and	trends	between
regions	in	women below the	screening	age.	
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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).
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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.
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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.
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Conclusions
• Clear	increase in	non-advanced breast

cancers	with	screening.
• No	clear	effect of	screening	on	advanced

breast cancers.
• Incidence of	advanced breast cancers	

influenced by	factors	other than
screening.

• Observational studies	that do	not	
consider the	pre-screening	period and	
non-screened age	groups may provide	
misleading results
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Area 1980-91 After	1991 Relative	change

APC 95%	CI APC 95%	CI HR 95%	CI

Advanced Screening -0.5 -1.9	to	0.9 -1.1 -1.8	to	-0.3 1.01 0.95	to1.08

Non-screening 1.7 0.8	to	2.6 3.0 2.6	to	3.3 1.55 1.49	to	1.60

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

Non-screening* 3.1 2.2	to	3.9 1.8 1.4	to	2.2 1.50 1.45	to	1.55

Age	50-69	years.	Annual	percentage	change	(APC)	and	relative	change	(HR)	
with	95%	confidence	intervals	(95%	CI)	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
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Area 1980-91 After	1991 Relative	change

APC 95%	CI APC 95%	CI HR 95%	CI

Advanced Screening -1.8 -3.9	to	0.4 0.2 -0.9	to	1.3 0.80 0.73	to	0.88

Non-screening 2.0 0.8	to	3.4 2.3 1.7	to	2.8 1.25 1.18	to	1.31

Non-advanced Screening 2.5 0.3	to	4.8 -1.5 -2.4	to	-0.6 1.13 1.03	to	1.24

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

Age	35-49	years.	Annual	percentage	change	(APC)	and	relative	change	(HR)
with	95%	confidence	intervals	(95%	CI)	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.
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Area 1980-91 After	1991 Relative	change

APC 95%	CI APC 95%	CI HR 95%	CI

Advanced Screening -0.6 -2.2	to	1.1 2.1 1.3	to	3.0 1.31 1.22	to	1.41

Non-screening 1.3 0.0	to	2.5 4.3 3.8	to	4.8 1.77 1.69	to	1.86

Non-advanced Screening 1.7 -0.1	to	3.7 2.2 1.3	to	3.1 1.63 1.50	to	1.76

Non-screening 0.5 -0.4	to	1.7 3.0 2.6	to	3.5 1.48 1.41	to	1.55

Age	70-84	years.	Annual	percentage	change	(APC)	and	relative	change	(HR)	
with	95%	confidence	intervals	(95%	CI)	in	incidence	of	breast	cancer	
comparing	pre-screening	and	screening	periods	in	the	screening	and	
non-screening	areas	from	1980	to	2010.
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Mayor S. BMJ 2009; 338: b1710. Copyright ©2009 BMJ Publishing Group Ltd.

Mayor S. BMJ 2009;338:b1710 Mayor S. BMJ 2009;338:b1710
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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.”1

1:	http://www.cancerresearchuk.org/cancer-info/cancerstats/types/breast/mortality/uk-breast-
cancer-mortality-statistics
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Copyright ©2010 BMJ Publishing Group Ltd.

Jørgensen KJ,	Zahl PH,	Gøtzsche PC.	BMJ	2010;340:c1241

Breast cancer mortality rates for screened and non-screened areas in Denmark
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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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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:	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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”The	Panel’s primary conclusions about breast cancer	mortality are based on
data	reported in	the	Cochrane review…”
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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”

Iorio A	et	al.	BMJ	2015;350:h870
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A B
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

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

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

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

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

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

Gøtzsche 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.”1

1:	http://www.cancerresearchuk.org/cancer-info/cancerstats/types/breast/mortality/uk-breast-
cancer-mortality-statistics
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Evidence from	Norway

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

• Olsen	et	al. (Int J	Cancer	2012):	
11% (CI:	0.77	to	1.12)
”up	to	13	years of	follow-up”
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Stage-related breast cancer	incidence in	the	USA.

http://seer.cancer.gov/
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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?
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20	Aug 2013

Interview	and	Letter	
by	Krogsbøll	et	al.



Nordic	Cochrane	Centre Swiss	Medical	Board:	Systemisches Mammographie-Screening.	15.	December	2013.	
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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.”

Biller-Adorno and	Jüni,	New	Engl J	Med	2014.
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Date	of	download:		4/14/2014

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

Ann	Intern	Med.	2014;	doi:10.7326/M14-0569

Copyright	©	American	College	of	Physicians.		All	rights	reserved.
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Pharoah P,	Professor	of	Cancer	Epidemiology,	Univ.	of	Cambridge.

Red	line:	Not	screened
Green	line:	Screened

Total	mortaliy (breast screening)
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Shaukat et	al.	N	Engl J	Med	2013;	369:1106-14.

Total	mortality (FOBT)
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Gavn	– befolkningens	vurdering

Hoffmann	&	Mar.	JAMA	Intern	Med	2015;175:274-286.
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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.

BMJ	2013;346:f477.
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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.	

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
• Benign	open biopsies:	1,539
• False	negatives:	~33%	of	cases	in	a	
screened population	were not	detected
• Direct cost:	£	96	million	

1:	NHS	Breast Screening	Programme:	Annual Review 2011.



Nordic	Cochrane	Centre http://articles.timesofindia.indiatimes.com/2012-10-17/mumbai/34524140_1_preventive-
checks-preventive-tests-public-health
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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.”

http://articles.timesofindia.indiatimes.com/2012-10-17/mumbai/34524140_1_preventive-
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.”
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“This	means	that	women	should	be	able	to	
make	a	genuinely	informed	choice	based	on	an	
understanding	about	why	they	are	attending	
for	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	[…]”.

http://www.cancerscreening.nhs.uk/breastscreen/publications/ia-02.html
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Jørgensen	KJ	et	al.	Radiology 2011;	260:621-7
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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. 

Dean P, Tabár L, Yen MF. BMJ 2010 Rapid Response
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“The 10-year fatality of screen-
detected tumours is 50% lower 
than that of symptomatic 
tumours” 

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

NHS	BSP	Annual Review 2008.
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Copyright restrictions may apply.

Welch HG et al. Arch Intern Med 2007;167:2289-2295.

Lead-time bias
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Length bias

Welch HG et al. Arch Intern Med 2007;167:2289-2295.
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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.



Nordic	Cochrane	Centre

0

0,5

1

1,5

2

2,5

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Tumor	diameter	(cm)	vs.	cell	doublings

Tumor	diameter	(cm)

>2.0	cm:	advanced breast cancer,
mean palpable size

>0.1	cm/19	doublings:	metastasis possible

29-30	doublings:	mammographic detection possible.
> 15	mm:	47%;	10-15	mm:	28%;	<10	mm:	25%.

>30	doublings: some tumors	palpable
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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
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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.”1

“…I	have	put	our	original	suggestion	of	systematic	
health	checks	on	ice.	Because	it	did	not	have	the	
desired	effect.”	
Astrid	Krag,	Danish	Minister	of	Health2

1:		http://www.bbc.co.uk/news/health-19964600
2:	Journal	of	the	Danish	Medical	Association,		October 24th	2012
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New	UK	leaflet - improvements

• Clearly states that there is	a	choice
• Clear	presentation of	the	most	
important 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
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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.	
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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.

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

1:		Average no.	breast cancer	deaths per	year 2008-10:	http://www.cancerresearchuk.org/cancer-
info/cancerstats/types/breast/mortality/uk-breast-cancer-mortality-statistics
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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

1:	http://www.cancerresearchuk.org/cancer-
info/cancerstats/types/breast/incidence/



Nordic	Cochrane	Centre

0

50

100

150

200

250

300

350

400

450

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

B
re

as
t c

an
ce

r i
nc

id
en

ce
 p

er
 1

00
,0

00

Year

15-39 years

40-49 years

50-64 years

65-69 years

70+ years

Screening introduced 1988 in ages 50-64 years Screening introduced 2001 in ages 65-69 years

Jørgensen	KJ,	Keen J,	Gøtzsche PC.	Radiology 2011;	260:	621-627


