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Agenda

• Eminence Based-Medicine
• Evidence Based-Medicine
• Systematic Reviews and	Meta-Analysis
• The	ethical aspects of	medical research
• Publication Bias
• Even the	big	ones mistake



Eminence-Based	Medicine	

“do	what	I	say	because	
who	I	am”



Eminence-Based	Medicine	

• Clinical	decision that	is	made	by	relying	purely	on	the	
opinion of	a	medical	specialist	or	any	prominent	
health	professionals	rather	than	relying	on	critical	
appraisal	of	scientific	evidence	available

• Risk	of	introducing	logical	fallacies	into	medical	
practice

– Vehemence
– Eloquence
– Providence
– Nervousness





Vegan	diet in	children







Food intolerance test



Fake tests for	food intolerance and	food allergy
diagnosis:	ItalianMedical Federation publishes a	
complete	list	



Gluten-free	diet in	healthy kids





How	do	I	decide	what to	do?

How	do	I	make	decisions?
• Dogma:		“Natural	is	best”
• Tradition:		“We’ve	always	done	it	that	way”
• Convention:		“Everyone	does	it	this	way”
• Evidence-Based:		“Evidence	supports	this	way”



Evidence	Based	Medicine



What is EvidenceBasedMedicine?

“…	The	conscientious	,	explicit	and	
judicious	use	of	current	best	evidence	
in	making	decisions	about	the	care	of	

individual	patients.”

Dr.	Sackett

Sackett DL	(1996)



EvidenceBased Medicine

• Clinical practice:	based on	the	best	currentevidence
• Patient Care:	compassionate,	patient-oriented
• Learning	&	Teaching:	problem-based,	problem
solving

• Research:	more	stringentapproach,	better proof
criteria



EvidenceBased Medicine

Makam AN	(2017)



The	five basic steps

• Clinical question
– Patient focused,	problem oriented

• Find best	evidence
– Literaly search

• Critical	appraisal
– Evaluate evidence for	quality and	uselfulness

• Apply the	evidence
– Implement useful findings in	clinical practice

• Evaluate
– The	information,	 intervention and	EBM	process



Clinical question (PICO)

Eddy	DM	(1984)

Elements Promts the	question

Patient How	would I	descrive	a	group of	
patients similar to	mine?

Intervention Whatmain action am I	considering?

Comparison What is/are	the	other options?

Outcome What do	I	want to	happen?



An	example

Eddy	DM	(1984)

Elements Promts the	question

Patient
In	kids under	age 12	with	poorly
controlledasthmaon	metereddose	
inhaled steroids…

Intervention would the	additionof	salmetrol to	the	
current therapy

Comparison
compared to	increasing the	dose	of	
current steroid

Outcome
lead to	better control	of	symptoms
without increasing side	effects?



Find best	evidence



The	best	evidence is

• External:	from	outside	resources	(researchers,	
experts)

• Current:	not	out	of	date,	most	recent
• High	Quality:	accurate,	precise,	effective,	safe
• Patient	focused:	applicable	and	appropriate	
for	your	individual	patient



What is PUBMED?
• Database containing about 16	million citations of	scientific

articles,	biomedical sciences or	related sciences,	from	the	1950s	
to	the	present.

• Quotes come	from	MEDLINE	(the	first	NLM	database)	and	from	
other databases dedicated to	life	sciences.

• The	abstracts,	available since 1975,	are	present for	76%	of	the	
articles.

• PubMed allows access to	full	text	articles available free	of	charge
online.



How	to	use	PUBMED

Choosing the	database	where to	search
Recommended:	PubMED or	ALL	Databases



Create	a	personal	profile:	MY	NCBI



Create	a	personal	profile:	MY	NCBI



Create	a	personal	profile:	MY	NCBI



Research by	topic



Research by	author







TIME-LINE1950 2016







• PMID:	Indexed for	MedLine
• DOI:	Virtual	object identifier

link	to	the	magazine	on	which the	article
is published



Critical	appraisal
• You do	NOT	have to	become a	researcher,	
epidemiologist,	or	statistician to	practice EBM

• Focus	on	how to	USE	research reports	– not
on	how to	generate	them!

• You	must	have	a	solid	understanding	of	basic	
research	principles	and	study	designs	in	order	
to	understand	and	interpret	the	evidence!	



Type of	studies and	reports

• Randomized	Controlled	
Trial	- “The	Gold	
Standard”

• Systematic	review
• Meta-analysis
• Retroactive	vs
Prospective

• Incidence	
• Prevalence

• Case	Control
• Cohort	(Follow-up)
• Cross-sectional
• Ecologic
• Longitudinal
• Experimental
• Blinded	vs Open
• Qualitative	Screening



Limitations
• Lack	of	evidence	(shortage	of	studies)
• Difficulty	applying	evidence	to	care	of	a	particular	patient
• Barriers	to	the	practice	of	high	quality	medicine
• Lack	of	skills	(search,	appraise,	etc.)	
• Lack	of	time	to	learn	and	practice	EBM	(promotes	lifelong	

learning	thru	better	focus)
• Lack	of	physician	resources	for	instant	access	to	evidence	

(EBM	has	worldwide	applicability)

Timmermans S (2005)



Lack	of	evidence	



Primary	sources

• Randomized clinical trials
• Observational studies
– Case-control	studies
– Cohort studies

• Case	series and	case	report



Epidemiology Study Types

Epidemiology 
study
types

Experimental 

Observational

Intervention

Observation



Grimes	DA	and	Schulz	KF	2002.		An	overview	of	clinical	research.		Lancet	359:57-61.



Epidemiology Study Types

Epidemiology 
study
types

Experimental 

Observational

Descriptive

Analytic



Observational	Studies
• Descriptive:	describe	occurrence	of	outcome

✔ Case	reports	&	case	series	(Clinical)
✔ Ecological
✔ Cross-sectional	(Epidemiological)	

• Analytical:	describe	association	between	
exposure	and	outcome
✔ Cohort
✔ Case-control



Cohort	study	design



What	is	a	cohort?

• Group	of	individuals	
– sharing	same	experience	

– followed	 up	for	specified	period	 of	time

• Examples:
– birth	cohort

– cohort	of	guests	at	barbecue

– occupational	 cohort	of	chemical	plant	workers

– the	cohort	of	this	course



Cohort	study	design
Exposed

Not exposed

Exposed

Not exposed

Have disease No	disease

Have disease No	disease



Relative	Risk	(RR)

How	much	more	likely?
• RR	>	1
• RR	=	1
• RR	<	1



Benefits	and	limitations

• Incidence data
• Can	measures multiple	outcomes and	

exposure
• Can	study rare	exposures

• Very expensive
• Long	follow up	
• No	rare	disease



Case-control	study

1) Start	with	the	CASES	of	disease
2) Create	a	CONTROL group	of	individuals	

without	the	disease
3) Compare	EXPOSURE	in	cases and	controls



exposed not exposed

exposed not exposed

Have disease

No	disease

Case-control	study:	design

Have disease

No	disease



Controls

• Matched:	to	limit	the	effect	of	confounding	
variables

• Matching	criteria:	set	of	factors	chosen	to	
define	how	cases	are	related	to	controls	(e.g.	
sex,	age)

• Unmatched	



Odds	ratio

• Used	to	determine	whether	an	exposure	is	
related	to	disease	outcome

• Used	to	compare	magnitude	of	different	risk	
factors	

• OR	=	1	exposure	does	not	affect	odds	of	
disease	

• OR	>	1	higher	odds	of	disease	(the	exposure	is	
a	risk	factor)

• OR	<	1	lower	odds	of	disease	(the	exposure	is	
a	protective	factor)



Benefits	and	limitations

• Cheap	
• Can	measures multiple	exposures for	one outcome
• Investigating	outbreak	where	there	is	a	urgent	

need	to	understand	potential	causes	of	the	disease
• Can	study rare	outcome

• No	incidende,	no	
prevalence

• Not suitable for	rare	
exposures



Experimental epidemiology

through experimental studies it is possible to	
evaluate the	effectiveness of	health
interventions:
– Preventive:	screening,	health education
campaigns,	vaccination strategies,	campaigns

– Therapeutic:	drug testing,	surgical techniques,	
instrumental therapies



Clinical	Trials

• Randomized	controlled	trials
• Randomized	trials
• Clinical	trial
• Intervention	study
• Experimental	trial
• Trial



RCT



Controlled

• The	first	piece	of	RCT
• Control	group:
– Placebo
– Standard	of	care



Randomized

• The	second	piece	of	RCT
• Randomization:
– To	prevent	selection	bias	
– To	make	the	groups	comparable



Randomization	process

1. Double	blind	RCT
• Both	researchers	and	patients	“blinded”
• Never	break	the	code	unless	you’re	closing	the	

study

2. Blind	RCT



Analytical Perspectives

• Intention to	treat analysis
• Per	Protocol analysis



Per	protocol analysis

• Excludes patientswho deviated from	the	protocol
• It can	introduce	a	form of	bias calledattrition bias,	in	
which the	groups of	patients being comparedno	
longer have similar characteristics

• Provides a	lower level of	evidence but better reflect
the	effects of	treatment	when taken in	an	optimal
manner

• Useful for	interpretingnon-inferiority trials and	for	
analysing the	adverse effects of	treatments



Per	Protocol
• Can	only be	restricted to	the	participantswho fulfill
the	protocol in	the	terms of	the	eligibility,	
interventions,	and	outcome assessment.

• Comparison of	treatment	groups that includesonly
those patientswho completedthe	treatment	
originally allocated

• It excludes noncompliant subjects and	dropouts



Intention-to-treat

Once	randomized,	always analyzed
• A	comparison of	the	treatment	groups that includes all

patients as originally allocated after randomization
• Recommended method in	superiority trials	to	avoid any

bias
• ITT	analysis includes every subject who is randomized

according to	randomized treatment	assignment
• Ignores noncompliance,	 protocol deviations,	withdrawal,	

and	anything that happens after randomization

Boutis K	et	al,	CMAJ	2010



Intention to	treat analysis

• Reflects the	practical clinical scenario because
it admits noncompliance and	protocol
deviations

• Gives an	unbiased estimate	of	treatment	effect
• Preserves the	sample	size



Secondary	sources
• Sintetize one or	more	primary sources
• Provide an	overview of	current medical knowledge of	a	topic
• Research on	database	is simpler because of	key words (es.	

systematic review,	meta-analysis)
• Pre-filtered and	evaluated in	quality (methodological quality,	

conflict of	interest,	etc.)

• Examples:	Systematic reviews,	meta-analysis, guide	lines EB,	
specialized text,	position	statements and	reviews of	health
organizations and	scientific societies.



Systematic	Review	and	Meta-analysis

• Literature review focusedon	a	single	questionwhich
tries to	identify,	appraise,	select and	synthesizeall high	
quality researchevidence relevant to	that question

• Meta-analysis: a	particular type of	systematic review
that uses quantitative methods to	combine	the	results
from	a	number of	studies



What	is	a	Systematic	Review?

“A	review	that	is	conducted	according	to	clearly	
stated,	scientific	research	methods,	and	is	
designed	to	minimize	biases	and	errors	inherent	
to	traditional,	narrative	reviews.”

Margaliot,	PRS	Journal,	2007



What	is	the	significance	of	
Systematic	Reviews?

• The	large	amount	of	medical	literature	requires	
clinicians	and	researchers	alike	to	rely	on	
systematic	reviews	in	order	to	make	an	
informed	decision

• Systematic	Reviews	minimize	bias:	is	a	more	
scientific	method	of	summarizing	literature	
because	specific	protocols	are	used	to	determine	
which	studies	will	be	included	



Key	Characteristics	of	Systematic	Reviews

• Clear	analysis of	the	results	of	the	eligible	studies
– statistical	synthesis	of	data	(meta-analysis) if	appropriate	
and	possible;	

– or	qualitative	synthesis

• Structured	report	of	the	review	clearly	stating	the	
aims,	describing	the	methods	and	materials	and	
reporting	the	results



In	1976,	Glass	coined the	termMETA-ANALYSIS:

“The	statistical analysis of	a	large	collection
of	analysis results from	individual studies for	
the	purpose of	integrating the	findings”

Glass	GV.	Educational	Researcher,	1976

What is meta-analysis???



Meta-analysis:	definition

Is a quantitative, formal, epidemiological study design
used to systematically assess previous research studies
to derive conclusions about that body of research.

Outcomes may include a more precise estimate of the
effect of treatment or risk factor for disease, or other
outcomes, than any individual study contributing to the
pooledanalysis.

Haidich AB,	HippoKratia,	2010



Use	of	Meta-analysis

Meta-analyses are	conductedto	assess the	strengthof	
evidencepresenton	a	disease and	treatment:
• to	determinewhether an	effect exists;
• to	determinewhether the	effect is positive	or	
negative;

• to	obtain a	single	summary estimate	of	the	effect.



Function of	Meta-analysis

• Identify heterogeneity in	effects amongmultiple	
studies and	provide summarymeasure

• Increase statistical power and	precision to	detect an	
effect

• Develop,	refine and	test	hypothesis
• Reduce	the	subjectivityof	study comparisonsby	using
systematicand	explicit comparisonprocedure

• Identifydata	gap	in	the	knowledgebase	and	suggest
direction for	future	research

• Calculate sample	size for	future	studies



Meta-analysis:	the	best	scientific study



Guidelines for	meta-analysis



Weaknesses of	Meta	analysis

• Heterogeneity betweendifferent studies:
ØPatients
Ø Interventions
ØOutcome definitions
ØDesign

• Biases/pubblicationbiases

• Quality of		each study



Four-phase flow	diagram

Moher D,	Plus	Medicine,	2009



Forest plot

It is a	graphical representationof	a	meta-analysis
It is called forest plot	because the	lines are	thought to	
resemble trees in	a	forest
• Usually accompaniedby	a	table listing	references
(author and	date)	of	the	studies included;

• Mean scoresand	standard	deviations of	these
scores from	each of	the	included studies;

• Number of	participants in	each study



Forest plot



Pediatric nutrition:	an	example of	meta-analysis



Pediatric nutrition:	an	example of	meta-analysis

• 11	keywords
• 6448	titles extracted from	WebofScience,	ERIC,	PsycINFO

and	PubMED
• 78 studies met inclusion criteria for	the	systematic review
• 37	articles contained requisite	statistical information	 for	

meta-analysis
• Multiple	variables extracted:	 active guidance/education,	

restrictive guidance/rule making,	availability,	accessibility,	
modelling,	pressure	to	eat,	rewarding food consumption,	
rewarding with	verbal praise,	using food as reward



Tertiary	sources

• Summarize/re-elaborate	a	series of	secundary
sources
• Any re-elaboration does not include	
predefinedquality criteria
• Prevalent language is english

Example:	Encyclopedias,	 textbooks,	CAT	(Critically
Appraised Topic)	sites,	narrative	 reviews,	non-EB	
guidelines,	 specialized prints and	websites,	web	portals





































The	ethical	aspects	of	medical	research

• The	World	Medical	Association	(WMA)	has	developed	 the	Declaration	of	
Helsinki	as	a	statement	of	ethical	principles	for	medical	research	 involving	
human	subjects,	 including	research	on	identifiable	human	material	and	data

• “The	health	of	my	patient	will	be	my	first	consideration”
• “A	physician	shall	act	in	the	patient's	best	interest	when	providing	medical	

care”



Publication bias (1)
• Occours in	published

research,	when the	
publication depends not just	
on	the	quality,	but also on:	
– the	hypothesis tested
– the	significance and	direction

of	effects detected
• In	observational and	

experimental studies
• Great	potential for	

promoting false	conclusions
and	for	patient harm

Rothstein H	(2005);	Song	F (2010)



Publication bias (2)

• Arises when studies are	published or	not
depending on	their results:
– Published work	is more	likely to	be	positive than
unpublished research (Positive-results bias)

– Research without statistically significant results takes
longer to	achieve publication than research with	
significant results

– When multiple	outcomes are	analyzed,	but the	
reporting	of	these outcomes is dependet on	the	
strenght and	direction of	its results (Outcome
reporting	bias)

Rothstein H	(2005);	Sackett DL	(1979);	Kerr	NL	(2010);	Chan	AW	(2005)



Solutions	to	Publicationbias

• Special	sections in	journals for	publishing
negative	findings

• Journal	of	Negative	Results in	Biomedicine
• Research register:	provide basic information	
about trials	that remain unpublished

• WHO:	basic information	about all clinical trials	
should be	registered,	at inception,	and	this
information	should be	publicy accessible through
the	WHO	International	Clinical Trials	Registry
Platform

Rothstein H	(2005);	Dickersin K	(2011)



A	“graphical”	abuse



A	“graphical”	abuse



Even big	ones make a	mistake…



Summary

To	practice	EBM	you	have	to	know	some	
elements	of	statistic
• Classification	of	sources	of	information
– Primary	source
– Secondary	source
– Tertiary	source

• Evaluation	of	quality	of	source	of	information	
(randomization,	blind,	ITT)

• Reading	results


