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Integridade em Ciéncia

* Integridade = (In) “tangere”
intocado, completo, puro, solido

» Ciéncia —"qua” Conhecimento




Integridade a nivel individual

Honestidade intelectual na proposta, execucao e relato
da investigacao

Rigor na representacao da colaboracao

Justica na “peer-review”

Colegialidade na colaboracao, incluindo comunicacéao e
partilha de recursos

Transparéncia nos conflitos de interesse
Proteccao dos participantes nas investigacoes
Proteccao dos animais

Partilha da responsabilidade entre a investigadores e
restantes membros da equipa.
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“Science has been enourmously successful as a

strategy to command the future because it admits

no distinction between ends and means.

There are no hig

knowledge, and t

ner ends Iin science than truthful

nere are no other means allowed

7



O “telos” intrinseco (da ciéncia) € a vontade
da verdade




“Cientifico “ tornou-se para todos os efeitos uma
forma de louvor espistemico que significa “forte,
confiavel, seguro”

e contudo...




“Science does not exist until it is published”




Henry Oldenburg (1617-1677)
founder of Royal Society

“Philosophical Transactions:
giving some Accompt of the
Present Undertakings, Studies
and Labours of the Ingenious In
Many Considerable Parts of the
World” march 6, 1665

“... That a proper person might
be found out to discover
plagiarys and to assert
Inventions to their proper
authors”



"4+ “The artist's communication is linked
forever with its original form, that of
the scientist is modified, amplified,
fused with the ideas and results of
others, and melts into the stream of



As publicacdes sao unidades fundamentais, de
troca de Informacao, prova de produtividade e

creatividade, e base para futura Investigacao e
desenvolvimento

Produtividade (quantidade)




Ha mais de 16000 jornais médicos

Manuscripts submitted to NEJM Authors/article and Editors do NEJM

- =@~ - Average number of authors per article
—@— Number of editors




The New England
Journal of Medicine

©Copyright, 1993, by the Massachusetts Medical Society

Volume 329

SEPTEMBER 2, 1993

Number 10

“ AN INTERNATIONAL RANDOMIZED TRIAL COMPARING FOUR THROMBOLYTIC
STRATEGIES FOR ACUTE MYOCARDIAL INFARCTION

Tue GUSTO INVESTIGATORS*

Abstract Background. The relative efficacy of strepto-
kinase and tissue plasminogen activator and the roles of
intravenous as compared with subcutaneous heparin as
adjunctive therapy in acute myocardial infarction are un-
resolved questions. The current trial was designed to
compare new, aggressive thrombolytic strategies with
standard thrombolytic regimens in the treatment of acute
myocardial infarction. Our hypothesis was that newer
thrombolytic strategies that produce earlier and sustained
reperfusion would improve survival.

Methods. In 15 countries and 1081 hospitals, 41,021
patients with evolving myocardial infarction were randomly
assigned to four different thrombolytic strategies, consist-
ing of the use of streptokinase and subcutaneous heparin,
streptokinase and intravenous heparin, accelerated tissue
plasminogen activator (t-PA) and intravenous heparin, or
a combination of streptokinase plus t-PA with intravenous
heparin. (“Accelerated” refers to the administration of t-PA
over a period of 1Yz hours — with two thirds of the dose
given in the first 30 minutes — rather than the convention-
al period of 3 hours.) The primary end point was 30-day
mortality.

Results. The mo|

SINCE the land
nase by the Gr
Streptochinasi nell
1986," there has b
thrombolytic regi
benefit in patients
except for the important addition of aspirin.” Collec-
tively, the large trials of thrombolytic therapy demon-
strated a 25 percent reduction in 30-to-35-day mor-
tality in patients presenting to the hospital within
six_hours of the onset of symptoms.® Neither the
GISSI-2/International trial nor the Third Interna-
tional Study of Infarct Survival (ISIS-3) trial*® of

Address reprint requests to Dr. Eric Topol at the Department of Cardiology.
One Clinic Center. Cleveland Clinic Foundation, Cleveland, OH 44195,

Supported by a combined grant from Bayer, CIBA-Corning, Genentech, ICI
Pharmaceuticals, and Sanofi Pharmaceuticals.

Dr. Topol, as chairman of the study, assumes full responsibility for the overall
content and integrity of the manuscript.

*A list of the Global Utilization of Streptokinase and Tissue Plasminogen
Activator for Occluded Coronary Arteries (GUSTO) investigators appears in the
Appendix.

972 autores

groups were as follows: streptokinase and subcutaneous
heparin, 7.2 percent; streptokinase and intravenous hep-
arin, 7.4 percent; accelerated t-PA and intravenous
heparin, 6.3 percent; and the combination of both throm-
bolytic agents with intravenous heparin, 7.0 percent. This
represented a 14 percent reduction (95 percent confi-
dence interval, 5.9 to 21.3 percent) in mortality for acceler-
ated t-PA as compared with the two streptokinase-only
strategies (P = 0.001). The rates of hemorrhagic stroke
were 0.49 percent, 0.54 percent, 0.72 percent, and 0.94
percent in the four groups, respectively, which fepresent-
ed a significant excess of hemorrhagic strokes for acceler-
ated t-PA (P = 0.03) and for the combination strategy
(P<0.001), as compared with streptokinase only. A com-
bined end point of death or disabling stroke was signifi-
cantly lower in the accelerated—t-PA group than in the
streptokinase-only groups (6.9 percent vs. 7.8 percent,
P = 0.006).

Conclusions. The findings of this large-scale trial
indicate that accelerated t-PA given with intravenous
heparin provides a survival benefit over previous stand-
ngl J Med 1993;329:

a difference in associ-
of streptokinase and
activator (t-PA)*® or
and that of anistre-
ion of subcutaneous
t significantly reduce
mortality as compared with no use of heparin.>® Al-
though clear differences between thrombolytic agents
are evident in the speed with which the agents achieve
reperfusion, the similar survival rates in these previ-
ous trials suggested that factors other than rapid or
sustained coronary reperfusion might be important in
reducing mortality.

Recent data suggest that more rapid and effective
infarct-artery patency can be achieved with acceler-
ated t-PA,”? that lower rates of reocclusion are ob-
served with the use of combination thrombolytic
therapy,'”'? and that infarct-artery patency can be
sustained longer with the use of intravenous heparin
as an adjunct to thrombolytic therapy.'>'> (“Acceler-
ated” t-PA refers to the rapid intravenous administra-




As politicas de publicacao

« O sitio onde se publica € mais importante que a mensagem
* Aansiada pUb“C'dade Uma “short letter” na Nature ou um
“report” na Science vale mais que um
“full  article” num jornal mais
especializado.

Publicacéo as fatias - “Salami publication’(MPU — minimal publishable unit)




“The History of the Decline
and Fall of the Roman
Empire”

“‘Consider me not as a
contemptible thief but as an
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COMPTES RENDUS

DES SEANCES

DE L’ACADEMIE DES SCIENCES.

SEANCE DU LUNDI 13 JUIN 1881.
PRESIDENCE DE M. WURTZ.

» Afin de rendre les expériences plus comparatives, on inocula alterna-
tivement un animal vacciné et un animal non vacciné. L'opération faite,
rendez-vous fut pris, par toutes les personnes présentes, pour le jeudi
2 juin, par conséquent aprés quarante-huit heuves seulement depuis le
moment de I'inoculation virulente générale.
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The Wisdom of Richard Feynman

. If you are doing an experiment, you
should report everything that you
think might make it invalid — not only
what you think is right about it.

.. The first principle is that you must not
fool yourself — and you are the
easiest person to fool.

...You should not fool the layman when

you're talking as scientist.

Richard Feynman
(1918-1988)

CARGO CULT SCIENCE

Caltech’s 1974 Commencement Address



RETRACTION post date 12 January 2006

The final report from the Investigation Committee of Seoul National University (SNU) (1) has
concluded that the authors of two papers published in Science (2, 3) have engaged in research
misconduct and that the papers contain fabricated data. With regard to Hwang et al., 2004 (2),
the Investigation Committee reported that the data showing that DNA from human embryonic
stem cell line NT-1 is identical to that of the donor are invalid because they are the result of
fabrication, as is the evidence that NT-1 is a bona fide stem cell line. Further, the committee
found that the claim in Hwang et al., 2005 (3) that 11 patient-specific embryonic stem cells
line were derived from cloned blastocysts is based on fabricated data. According to the report
of the Investigation Committee, the laboratory “does not possess patient-specific stem cell lines
or any scientific basis for claiming to have created one.” Because the final report of the SNU
investigation indicated that a significant amount of the data presented in both papers is fabri-
cated, the editors of Science feel that an immediate and unconditional retraction of both
papers is needed. We therefore retract these two papers and advise the scientific community
that the results reported in them are deemed to be invalid.

As we post this retraction, seven of the 15 authors of Hwang et al., 2004 (2) have agreed
to retract their paper. All of the authors of Hwang et al., 2005 (3) have agreed to retract
their paper.

Science regrets the time that the peer reviewers and others spent evaluating these papers
as well as the time and resources that the scientific community may have spent trying to
replicate these results.

Donald Kennedy
Editor-in-Chief

References

1. Investigation Committee Report, Seoul National University, 10 Jan. 2006. (Members: Chairman Myung-Hee Chung, SNU,
Uhtaek Oh, SNU, Hong-Hee Kim, SNU, Un Jong Pak, SNU, Yong Sung Lee, Hanyang University, In Won Lee, SNU, In Kwon Chung,
Yonsei University, Jin Ho Chung, SNU).

2.W.-S. Hwang et al., Evidence of A Pluripotent Human Embryonic Stem Cell Line Derived From a Cloned Blastocyst, Science 303,
1669 (2004).

3.W.-S. Hwang et al., Patient-Specific Embryonic Stem Cells Derived from Human SCNT Blastocysts, Science 308, 1777 (2005).
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Porque é que o fazem?

Hunger for scientific reputation and the
esteem of colleagues
The passionate belief in the truth and

significance of a theory or hypothesis
which is disregarded or not believed

Peter Medawar “Scientific Fraud”, In: “The Threat and the Glory”
1915-1987

Is the product of the work structure,
because we now have a managerial
structure

There is the problem of the scientist
who gets hold of an idea that he then
falls in love with and can't let go

“My life in Science”

Sidney Brenner
1927-



A fraude cientifica € uma representacao deliberadamente
falsa da verdade

E diferente de * “M4 ciéncia”

* InterpretacoOes erradas de dados

* Erro na prova




Conduta
censuravel

Observacao errada

Analise errada

M. Nylenna, S. Simonsen
Lancet 367:1882, 2006



- Pub Med 2000-2002 Pub¥N\ed

www.pubmed.gov

- 400,000 /8 artigos retirados (0.02%)

Integridade cientifica em Ensaios clinicos

4.7% dos inquiridos — envolvidos em projectos em




_Table 1] Percentage of scientlsts who say that they engaged in the behaviour Iisted within the
previous three years (n= 3,247) »

Top ten behavionrs . . All Mid-career Early-career

1. Falsifying or,-‘cook'»in'g' research data . e 03 02 05

2. Ignoring major aspects of human-subject requirements frogels 0.3 04

3. Not properly dlsclosmg involvement in furms whose products are 03 04 0.3
‘based on one's own research e '

4 Relationships with students, research subjects or chents that may be 14 1.3 14
[interpreted as questionable '_

5, Using another s |deas w:thout obtalmng permuss:on or guvmg due : 14 17 1.0
- credit e e B :

i 6 Unauthonzed use oi conhdentual informatlon in connectxon thh one's 17 24 0.8 ***
~own research o

o Failmg to present data that contradlct one's own prev:ous research 6.0 6.5 53

8. Circumventing certaln minor aspects of human-subject requirements s a 9.0 6.0 **

9, Overlookmg others use of ﬂawed data or questnonable mterpretat;on : 12,5 12.2 : 12.8

~ ofdata. - '

10. Changing the design, methodology or results ofa study in response to 15.5 206 9.5 4**

pressure from a funding: source

i11 Publashmg the same data or results in two or more pubhcatmns " s ol 59 34

12 Inappropriately assigning authorship credit S 000 PR T4
93 ‘Withholding details of methodology or results in papers or proposals VU108 0T 124 89*
14, Using inadequate or inappropriate research designs 135 14.6 12.2

15. Dropping observations or data points from analyses basedonagut 153 143 16.5
- feeling that they were inaccurate :
16. Inadequate record ‘keeping related to research pro;ects P Ry R 273

Note:‘ significance of xf tests of differences betw_ee‘n mid- and early-career scientists are noted by ** (P<0.01) and *** (P<0,001).

Percentagem de
resposta

“Mid career” 52%
“Early career” 43%

33% admitiram um

ou mais dos “top”
10




Fraude em publicacao

Mais comum

* Instituicao "major” e jornais de grande
Impacto




Committee on Publication Ethics (COPE) (UK)

TAXONOMY OF MISCONDUCT

» Falsification

* Fabrication

« Plagiarism

* Failure to get ethical approval

* Not admitting that some data are missing

« Ignoring outliers without declaring it

* Not including data on side effects on a clinical trial
« Conducting research without informed consent

* Publication of post-hoc analysis without declaring it
« Gift /honorary authorship




Os trés “major”

Fabrication — making up data or results and
recording or reporting them

Falsification — manipulating research materials,
equipment or processes, or changing or omitting
data or results such that the research iIs not
accurately represented In the research record

Plagiarism — appropriation of another person’s
iIdeas, processes, results or words without giving
appropriate credit

(National Science Foundation, USA)



Como a “NET" os apanha

The Intracellular Enzymatic Response of Neutrophils  The intracellular enzymatic response of neutrophils and lymphocytes in
and Lymphocytes in Patients with Precancerous States  patients with precancerous states and cancer of the uterine cervix [1991]
and Cancer of the Larynx [1979)

Tatiana Gierek, Jerzy Lisiewicz, Jan Pilch A. Jendryczko and M. Dr6Zds

Summary: In patients with precancerous states and cancer
of the larynx prior to and after radiotherapy exhibit the
decreased activity of neutrophil beta-glucuronidase. Moreover
patients treated by radiotherapy before the age of 6 to 9 years
demonstrate deficiency of N-acetyl-beta-glucosaminidase in
the above cells. The main finding in lymphocytes of the
patients studied was in the appearance by diffusion of the
above enzymes and of acid phosphatase in the cytoplasm,
reflecting their release from lysosomes and immunological
mobilization of these cells. The authors discuss the possible
role of neutrophil enzymatic deficiency in lowering the
antitumour cytotoxic effect of these cells.

Material and Methods

Our studies comprised 24 men with precancerous states of
the larynx, i.e. leucoplakia, pachydermia, and papilloma, aged
32 10 58 years, 20 men with untreated cancer of the larynx
prior to radiotherapy, aged 35 10 65 years, 30 men with cancer
of the larynx after radiotherapy before 6 10 9 years, and a
control group of 20 healthy men, 20 to 40 years of age.

Abstracts: In patients with precancerous states and cancer
of the uterine cervix prior to and after radiotherapy exhibit
the decreased activity of neutrophil beta-glucuronidase.
Moreover, patients treated by radiotherapy before the age 6
to 9 years demonstrate deficiency of N-acetyl-beta-
glucuronidase in the above cells. The main finding in
lymphocytes of the patients studied was in the appearance by
diffusion of the above enzymes and of acid phosphatase in
the cytoplasm, reflecting their release from lysosomes and
immunological mobilization of these cells. The authors discuss
the possible role of neutrophil enzymatic deficiency in lowering
the antitumor cytotoxic effect of these cells.

Materials and methods

Our studies comprised 24 women with precancerous states
of the uterine cervix, i.e. leukoplakia, pachydermia and
papilloma, aged 34 10 58 years, 20 women with untreated
cancer of the uterine cervix prior to radiotherapy, aged 33 (o
61 years, 30 women with cancer of the uterine cervix after
radiotherapy before 6 10 9 years, and a control group of 20
women, 27 to 55 years of age.



Programas de deteccao de Plagios

Ithenticate Crosscheck “‘Déjavu’

« Até 20/02/2009 9120 entries with high levels of citation similarity
and no overlapping authors
« 212 pairs of articles with signals of potential authors plagiarism
— Average similarity 86,2%
— Average number of shared references 73,1%
— Only 22,2% cited the original paper




“Os vigilantes”
The Peer-review system

% de aceitacao  JAMA 9%

Academic Medicine 15%
Remoto

S Nature 5%
Misterioso
Grosseiro mas indispensavel 86% dos estudos nao
publicados tinham resultados
Pouco estudado negativos
As falhas |— Vieés confirmatorio 45% dos estudos publicados
Viés contra resultado negativo | tinham resultados negativos
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“Partida” (“Hoax”)

“Fraud practiced with the intention to be discovered to the ridicule
of those who have credited it”.

Charles Babage: “Reflections on the Decline of Science in England” (1830)

“Partida” ou Fraude?
“Transgressing the Boundaries: Towards a Transformative

Hermeneutics of Quantum Gravity”




O que acontece depois

* Retirado — ignorar
« Expressao de preocupacao — estamos a analizar
» Correccao — informacao substituida

mas




Conflito de interesse

Surge quando um individuo ou uma instituicao tém

e  COMPromisso primario e Ccompromisso secundario
Bem estar do doente Ganho financeiro
Validade de investigacao Ganho acadéemico

E um acontecimento

- n&o é um comportamento

Pode ser s6 aparéncia
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Qual o objectivo da dadiva?

 Gravar a identidade do dador na mente de

guem a recebe e criar, aberta ou




As dadivas

» Criam expectativa de reciprocidade

» Afectam objectividade

e Aumentam 0S custos




Conflitos de interesse intelectual

 Quando uma paixao intelectual se torna um
conflito de interesse

* Posicao fanatica acerca de determinadas
guestoes — alcool, droga, tabaco

« Compromisso politico




A Difference in Hypothalamic Structure Between
Heterosexual and Homosexual Men

SiMON LEVAY

The anterior h us of the brain participates in the regulation of male-typical
sexual behavior. The volumes of four cell groups in this region [interstitial nuclei of the
anterior hypothalamus (INAH) 1, 2, 3, and 4] were measured in postmortem tissue
from three subject groups: women, men who were presumed to be heterosexual, and
homosexual men. No differences were found between the groups in the volumes of
INAH 1, 2, or 4. As has been reported previously, INAH 3 was more than twice as
large in the heterosexual men as in the women. It was also, however, more than twice
as large in the heterosexual men as in the homosexual men. This finding indicates that
INAH is dim

orientation has a biological substrate.

EXUAL ORIENTATION—SPECIFICALLY,

the direction of sexual feelings or be-

havior toward members of one’s own
or the opposite sex—has traditionally been
studied at the level of psychology, anthro-
pology, or ethics (1). Although efforts have
been made to establish the biological basis
of sexual orientation, for example, by the
application of cytogenetic, endocrinological,
or neuroanatomical methods, these efforts

g;l}:“hunncﬁxonloMSmdm,Saango CA

orphic with sexual orientation, at least in men, and suggests that sexual

have largely failed to establish any consistent
differences between homosexual and hetero-
sexual individuals (2, 3).

A likely "biological substrate for sexual
orientation is the brain region involved in
the regulation of sexual behavior. In nonhu-
man primates, the medial zone of the ante-
rior hypothalamus has been implicated in
the generation of male-typical sexual behav-
ior (4). Lesions in this region in male mon-
keys impair heterosexual behavior without
eliminating sexual drive (5). In a morpho-
metric study of the comparable region of the

SCIENCE, VOL. 253




Retencéo de dados

Proteccao de prioridade [‘corridas’]
RestricOes pelo contrato de financiamento

Custos materiais e financiamento de cedéncia de biomateriais

Cientistas em treino sao aconselhados a nao mostrar os dados




1

2

B O =

O que mudou na Ciéncia Biomédica

. Nao e tao nitida a distincao entre investigacao clinica e
Investigacao basica. Da Medicina a Biomedicina.

. Internacionalizacao da investigacao

1. Diferenca nos “padroes éticos”

2. Colonizacao hioética e colonizacao cientifica

Investigacao conduzida pela industria e conflitos de

Interesse

O cientista como investidor

Preocupacao pelos “desprotegidos” — embriao, feto, crianca

A supremacia das comissofes de ética.

A gquestao do placebo — sera aceitavel cirurgia-placebo?

Maior vigilancia da fraude cientifica.



|

“We want you to do some pure
disinterested fundamental research into

something immensely profitable.”



O alarme e as preocupacoes

* Morte de um voluntario num ensaio de fase 1 de terapia
genetica
— O médico e a instituicdo tinham interesses financeiros
« Enviezamento na publicacéao

— Autores gue publicam favoravelmente sobre antagonismo dos
canais de calcio tinham ligacao a industria (1)

— Estudos que relatam resultados favoraveis com novo tratamento
sao mais frequentes quando os estudos s&o patrocinados pela
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The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 OCTOBER 2, 2003

Sirolimus-Eluting Stents versus Standard Stents in Patients

VOL.349 NO.14

Consultor Palestrante Financiamento Accionista

with Stenosis in a Native Coronary Artery

Jeffrey W. Moses, M.D., Martin B, Leon, M.D., Jeffrey . Popma, M.D., Peter J. Fitzgerald, M.D., Ph.D.,

David R. Holmes, M.D., Charles O'Shaughnessy, M.D., Ronald P. Caputo, M.D., Dean J. Kereiakes, M.D., Moses + + +
David O. Williams, M.D., Paul S. Teirstein, M.D., Judith L. Jaeger, B.A., and Richard E. Kuntz, M.D.,
for the SIRIUS Investigators*
ABSTRACT Leon + + +
BACKGROUND
Preliminary reports of studies i g simple lesions indicate that a siroli- From the Lenox Hill Heart and Vascular
i e i i Institute of New York, New York (J.W.M.,
mus-eluting stent s.lgmﬁandy the risk of after p coro- st e ‘h:‘:’" b e HU“PI oy Po pma + + +
nary revascularization. Boston (J.J.P., R.E.K.); Stanford University
Medical Center, Stanford, Calif. (P.).F.); the
METHODS Moly’;'Clinic, Rochester, Minn. EO.R.H‘); the
. T . o T . N Ohio Heart Center, Elyria (C.O.);
We conducted a randomized, double-blind trial comparing a luting Stent  guine joseph's Hospital, Syracuse, N.Y. q
with a standard stentin 1058 patients at 53 centers in the United States who had a newly (R.IP.C.); the Christ Hlosplul-(.indner Re- Fi tZg erald * * *

dugnoscd lesion in a native coronary artery. The coronary disease in these patients was

ofthe freq fdiabetes (in 26 percent of p the high
percentage of patients with longer lesions (mean, 14.4 mm), and small vessels (mean,
2.80 mm). The primary end pomt was fmlure of the target vessel (a composite of death

search Center, Cincinnati (DJ.K.); Rhode
Island Hospital, Providence (D. i
Scripps Clinic, La Jolla, Calif. (P.S.
Cordis (Johnson & Johnson), Whnen. NJ.
(.L).). Address reprint requests to Dr.
Moses at the Cardiovascular Research Foun-

lesion (16.6 percent in the standard-stent group vs. 4.1 percent in the sirolimus-stent

group, P<0.001). The &equency of neoummal plasia within the alsode-
creased in the group rhm i eluting stznts, as by both angiog-
raphy and i 1 hy. Sub ion in

the rates of angiographic restenosis “and mrget-leslon revasculanzauon in all sub-
groups examined.

CONCLUSIONS
In this rand d clinical trial involvi with compl

of a sirolimus-eluting stent had a effect,
stenosis and associated clinical events in all subgroups analyzed.

coronary lesions, the use
g the rates of re-

&P

N ENGL ) MED 349,14 WWW.NEJM.ORG OCTOBER 2, 2003

from cardiac causes, my Li P P or L€-  ation and Lenox Hill Heart and Vascular

vascularization of the target vessel) within 270 days Institute of New York City, 130 E. 77th St.,
Black Hall, 9th F1., New York, NY 10021, or
at jmoses@lenoxhill.net.

RESULTS

The rate of failure of the target vessel was reduced from 21.0 percent with a dard +*TheSIRIUS are listed in the

stent to 8.6 percent with a sirolimus-eluting stent (P<0.001) — a reduction that was ~ Appendix

driven largely by a decrease in the frequency of the need for revascularization of the target y gngi) med 2003:349:1315.23.

Copyright © 2003 Massachusetts Medical Society.
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SELECTIVE REPORTING OF OUTCOMES IN RANDOMIZED TRIALS

thermore, we assume that trialists
would have been more likely to re-
spond if their outcome reporting was
more complete and less biased. Any re-
sponse bias would thus result in con-
servative estimates of reporting defi-
ciencies in our cohort.

Implications for Practice

and Research

Outcome reporting bias acts in addi-
tion to the selective publication of entire
studies and has widespread implica-
tions. Itincreases the prevalence of spu-
rious results, and reviews of the litera-
ture will therefore tend to overestimate
the effects of interventions. The worst
possible situation for patients, health care
professionals, and policy-makers occurs
when ineffective or harmful interven-
tions are promoted, butitis also a prob-
lem when expensive therapies, which are
thought to be better than cheaper alter-
natives, are not truly superior.

In light of our findings, major im-
provements remain to be made in the
reporting of outcomes in randomized
trials as published. First, protocols
should be made publicly available—
not only to enable the identification of
unreported outcomes and post hoc
amendments**'** but also to deter bias.
Ideally, protocols should be pub-
lished online after initial trial registra-
tion and prior to trial completion. Al-
though journals constitute one obvious
modality for protocol publication, aca-
demic and funding institutions should
also take responsibility in providing fur-
ther venues for disseminating re-
search information.*

Second, deviations from trial proto-
cols must be described in the pub-
lished articles so that readers can as-
sess the potential for bias. Third, journal
editors should not only consider rou-
tinely demanding that original proto-
cols and any amendments be submit-
ted with the trial manuscript but that this
material should also be provided to peer
reviewers and preferably be made avail-
able at the journal's Web site.20'%¢

Finally, trialists and journal editors
should bear in mind that most indi-
vidual trials may well be incorporated

2464 JAMA, May 26, 2004—Vol 291, No. 20 (Reprinted)

into subsequent reviews. Outcomes that
are mentioned in published articles, but
are reported with insufficient data, may
not always matter when interpreting a
single trial report, but they can have an
important impact on meta-analyses. Un-
reported outcomes are even more prob-
lematic for both trials and reviews. It is
therefore crucial that adequate data be
reported for prespecified outcomes in-
dependent of their results. The increas-
ing use of the Internet by journals may
help to provide the space needed to ac-
commodate such data.*®

In summary, we found that the re-
porting of trial outcomes in journals is
frequently inadequate to provide suf-
ficient data for interpretation and meta-
analysis, is biased to favor statistical sig-
nificance, and is inconsistent with
primary outcomes specified in trial pro-
tocols. These deficiencies in outcome
reporting pose a threat to the reliabil-
ity of the randomized trial literature.
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