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Some basic questions

 What type of study?
They are not all created equal

 Was it peer-reviewed?
If “yes,” be wary; if "no,” be very wary

 Who paid for the work to be done?
Studies have shown that it can make a difference to the
reported findings



What type of study?

Confidence in
the findings

Observational
Experimental

Double-blind, randomized controlled trial
(RCT)

Systematic review/meta-analysis of RCTs



Was it peer reviewed?

“We portray peer review to the public as a quasi-sacred
process that helps to make science our most objective truth
teller. But we know that the system of peer review is biased,
unjust, unaccountable, incomplete, easily fixed, often insulting,
usually ignorant, occasionally foolish, and frequently wrong.”

Richard Horton, editor-in-chief, 7he Lancet



Who paid for the work to be done?

Pharmaceutical industry sponsorship and research
outcome and quality: systematic review

Joel Lexchin, Lisa A Bero, Benjamin Djulbegovic, Otavio Clark

Abstract

Objective To iivestigate whether funding of drug
studies by the pharmaceutical industry is assocated
with outcomes that are favourable o the funder and
whether the methods of trals unded by
pharmaceutical companies differ from the methods in
trials with other sources of support.

Methods Medline (January 1966 o December 2002)
and Embase (January 1980 to December 2002)
searches were supplemented with matenal identfied
in the references and in the authors” personal files
Data were independently abstracted by three of the
authors and disagreements were resolved by
COTISENSLE,

Results 30 studies were included. Research funded by
drug companies was less likely to be published than
research funded by other sources, Studies sponsored
by pharmaceutical companies were more likely to
have outcomes favouring the sponsor than were
stuclies with other sponsors (odds ratio 4.05 o
confidence interval 298 1o 5.51; 18 comparisons).
None of the 13 studies that analysed methods
reported that studies funded by industry was of
poorer quality.

Conclusion Svstematic bias favours products which
are made by the company hunding the research.
Explanations include the selection of an
inappropriate comparator to the product being
investigated and publication bias.

Introduction

favourahle outcome may result in biases in o
came, and reporting of industry sponsored
A recent systematic review of the
financial conflicts on bomedical research
studies fnanced by industry, although as 1
other studies, always found outcomes favow
sponsoring company.” However, this review
papers published only in English, excluded
letters and abstracts, and looked at studies
other industries. We reviewed the relation b
source of [iJun:l'Lug of the research and th
outcomes and  investigated  whether L;L..i\
methods in studies funded by pharmaceun
nies differs from that in other studies.

Methods

Study selection

We included only studies that specfically stat
analysed research sponsored by a pharmace
par
with studies with other sources of unding, ar

, compared methodological guality o

the results n guantitative terms Outcomes
were conclusions about differences m drug el
publica
incustry funded trials and other 1

adverse effects, cost outcomes, or
between
publ

Some studies analysed both pharmacol

non-pharmacological  mials and  combine
funded by drug companies and other ind
one  group. In

pharmaceutical  mials and  were  funded

these cases, if most 1

industries they were exchuded.

hed in any language was eligible for o sy

Financial ties and concordance between results and
conclusions in meta-analyses: retrospective cohort study

Vi

ABSTRALT

Objective To detenmine whether financial ties to ane drug
company are associated with favouable results or
canclusions in meta-analyses on antiypertensive drugs.
Design Retrospectine cohort study.

Setting Meta-analyses gublished up to December 2004
that wene not dualicates and evaluated the effects of
antihypertersive drugs companed with amy comparataran

clinical end paints in adults. Financial ties were
categorised as ane drug compary compared with all
others.

Main outcome measures The main outcomes wene the
results and conclusions of meta-analyses, with both
outcomes senarately categarised as heing favourable ar
not favourable bowards the study dng. 'We alsa collected
data on characienstics of meta-analyses that the
literature suggested might be associated with f2vaurable
results arconclusions.

Resulis 124 meta-analyses were included in the study,
49 (0% ofwhich had firancialties to oned rug company.
Or uriwariate logistic regression analyses, metz-z2nalyses
of better methodological quality were mare likely 1o have
favoumable results (odds ra . 95% confidence
interval 1.07 ta 1.27). Althaugh financial ties ta ane drug
Company were not associated with favourable results,
ch ties canstituted the only characterstic significantly
aszocizied with favourable condusions [4.05, 1.3040
12.8%). When cantrelling for other characteristics of
meta-aralyses in multinle logistic regression analyses,

meta-aralyses that had financial ties to one drug
campany remained mone likely ta repart fvourable
canclusions [£.11, 1.54 1o 1E.33).

Conclusion Metz-analyses on antityoertensive drugs and
with financial ties to one drug company are not associated
with favourable results butare 2ssociated with favourable

ranclusions.

ica Yank, cinical instructor,” Drumrmond Ramnie, profaeent

¥ Lita A Bern, professo?

Mewm-analyses pool data from mubiple smdies
|d=r..|.l:'ﬂ:'J'm_'.5+ a systematic revisw af the literature
1o pravide sumimary statistics on the efficacy af a given
reaiment. Such meta-analyses represent the highest
b=vel of research evidence in the hisrarchy of study
types." They also may equal, if not surpass, ra.r.dn-
mised controdled trials in their cost efectiveness"™ and
in their inflas=nce on patient care angé healtheare
prﬂlr}'."" Dirug mrr.::lnﬁlu hawve started o reference
metz-analyses in their adventisements. '

Inthe |89{s and sarly 200s cancerns wers expresed
abaut the influence af the pharmaceutizal |"|-d.u|n an
metz-analyses <4 Between D003 and D005 the
Cochrane Crollaboration debated whether iss systematic
reviews should be funded by drug companies, s
current policy stafement states that “The -rrnr_lnr-:h]'
of 2 Cochrane review by any commercial source ar
sources. . . is prohigied™ More recently a study
compared mached pairs of Cochrane I'|EL:|.-EL"|:.\]'-I|!5
ard |r_d_':rn sp-nrmr:t meta-analyses publisked in
print journals and found evidence that the indusiry
sponscred. metraralyses  were more  likely
recommerd the experimersal drug™ The study was,
biwever, unable to contral for the passible confounding
effscs ol the Cochrans nzlhndnlng\ In additian, the
scudy examiined only eight pairs af meta-analyses and so
wals _'nr_nhlz b comment an the :hn.ral.-:n:u-u. af meta
aralyses mot represented in its sample.

Same antihyperts=nsive crugs have been shown to
dramatically improve maortality and moprbidiny. The
rmarkes for these and other .:.n:'JI'.}'P-ener.in.e drugs is
highly competitive and lucrative. According io market
research, honh angiotensin receptor Glockers and cal
citzm charmel Glackers were in the tap 10 list of glohal
thempeutic drug classes by sales in 2005, equating to
earnings af over Ik (£13h; €18b).% Concern exists
about the effect of such profits on dociors. The




More questions

What was actually measured?
Deaths from heart attack, or levels of “bad” cholesterol?
(Also beware “"mice cured” stories)

How large, and how long?
Beware of small studies with short duration

Was the main finding statistically significant?
The bar in many disciplines is low

How big was the effect?
Or: How significant is this in the real world? You may
need help with this ...



Questions for your expert sources

« Do the results justify the conclusions?
Or is there an alternative explanation?

 Was the analysis performed correctly?
Ask about flaws in statistical analysis or in the design of the
study

« How does this result fit with those from other
studies?

 How big is this effect?
Get them to help you put measures like “odds ratio,”
“relative risk” and “number needed to treat” into phrases
that everyone can understand.

(And don't forget to ask all sources about their financial and other conflicts)



CBS promotes screening but never
mentions harms

5-star score for HealthDay story

Fear-mongering & fawning in the same
story
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Why Most Published Research Findings

Are False

John P AL loannldis

Summary

There |s Increasing concern that most
current published reseanch findings are
false The probability that a research claim
Is true may depend on study power and
bias, the number of other studies on the
same question, and, Impatantly, the ratis
of true to no relationships among the
relationships probed in each sclentific
field. In this framework, a research finding
Is less likely to be true when the studies
conducted in a field are smaller; when
effect sizes are smaller; when there lsa
greater nurnber and lesser preselection
of tested relationships; where there is
greater flexibility In deshgns, definitions,
outcomes, and analytical modes; when
there is greater financial and other
Interest and prejudice; and when more
tearmns are involved In a schentific field
In chase of statistical significance.
Sirmulations show that for most study
designs and settings, it Is more lkely for
aresearch claim to be false than true.
Mioreower, for many current sclentific
fields, claimed research findings may
often be simply accurate measures of the
prevalling bias. In this essay, | discuss the
Implications of these problems fior the
conduct and interpretation of reseanch,

ublished research fincdings are
Pm:-nu.'ti.nu.':i refuted by subsegquent

evidence, with ensuing confusion
and disappoinunent. Kefutigon and
cOniroversy is seen across the range of
research designs, oo clinical trals
andd traditional epidemiclogical studies
[1-4] to thee st meocdern molecular
research [4,5]. There & InCresig
concern that in modern research, Lulse
finclings may be the majority or even
the vast majority of published research
cluims [6-8]. However, this should
not e surprising. 11 can be proven
that most clamed research findings
are false. Here [ will examine the key

The Essay soction contains opinion pioes on topkcs
of hroad imerest 1o 2 gereral medical audieroes.
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Factors that influence this problem and
some corollares thereal.

Modeling the Framework for False
Positive Findings

Several methodolgnsts have

pointed out [9-11] that the high

rste of nonreplhcaton (kck of
confirmation} of research discoveries
is a conseguence of the convenient,
vet ilHounded strategy of claming
conclusive research hndings solely on
the basis of a single stwdy assessed by
Formal stanstical significance, typically
For a pevadue Jess than 0,05, Research
is nol most appropoately representecd
and summarized by p—me.'L. Bl
urdortumately, there is a widespread
notion thal medical research artickes

It can be proven that
most claimed research
findings are false.

shaomalad bee interpreted based only on
prvitlues. Research findings ane defined
here as any relationship resching
Formal statistical sigraficance, e.g.,
effective nterventons, informabve
predictors, risk Bactors, or associatioons.
“Nejative” research 1 also very useful.
“Nepative” = actually a misnomer, and
the misinterpretation is wicespread.
However, here we will target
relationships that investgators chxim
exit, rather than null Andings

As his been shown previously, the
probakality that a research hnding
is indewd true depends on the prior
probakality of it being e {before
doing the study ), the skatstical power
ol the study, and the level of statisbcal
sigmificance [10,01]. Congider o 2= 2
Lable in which research Rnadinggs are
compared against the gold standard
ol true relattonships in @ scentihc
held. In a research held both troe and
false hypotheses can be made about
the presence of relationships. Let R
be the ratio of the number of “true
relationships” o *no relatonships™
among; those ested in the Beld. R

DE5G

i characteristic of the Reld and can
wary i lol depending on whether the:
field wrges highly likely relationships
or searches for only one or a few

true relationships among thousands
and millions of hypotheses that may
be postulated. Let us also consader,

for computational shmplicaty,
circumscribed felds where either there
iz only one true relatonship (among
iy that can be hypaothesieed ) or

the power 15 similar o find any of the
severid existing true relationships. The
pre-study probability of a relationship
beingg true is SS080 =+ 1) The probakality
of & study fincding a e relationship
reflects the power 1 - f (one minus
the Type [I ervor rate ). The probatalizy
of claiming a relatonship when none
truly exists retlects the Type [ ermor
rate, o Assuming that « relatonships
are being probed in the field, the
expected values of the 2 = 2 thle are
given in Table 1. After a research
finding has been claimed bxesed on
achieving formal siatistical signifcance,
the post-study protmabality that it s true
i the positive predictive viue, PFY.
The PPV 15 also the complementary
probrehility of what Wacholder et al.
have called the fulse positive report
probiebility [10]. According o the 2

= 2 thle, one gels PEV = (1 - E-]H.-"-:_H
- PR + o). A research finding is thus

Cltstion: icanniciy P8, (05 Why maot publised
research Aindings are false. PLOS Mod 208r el 24,

Copyrighe: & 2005 John FA lcannicis. This is an
aperarcess artiche distributed urcier the terrs.

af the Cregtive Commaora. Attribution License,
which permity unretricted e distibution, and
reproduction in sry medium, provided the origina
woik is propedy cited.
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