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RESUMEN



1. RESUMEN

1.1 Introduccion

Teniendo en cuenta que la iniciativa de registros de ensayos clinicos (EC) a nivel
global lleva algo mas de una década de funcionamiento a través de proyectos
como clinicaltrials.gov, y que la Organizacion Mundial de la Salud (OMS) definio
los estandares de registro y puso en marcha la plataforma de registro con la
certificacion de algunos registros primarios a partir de 2008, se hace necesario
evaluar, por una parte, la calidad de la informacién contenida en estos registros
y por otra, el impacto que ha tenido esta iniciativa en incrementar la

transparencia en la investigacion evaluada a través de diferentes indicadores.

1.2 Méfodos

Para ello se realizaron varios estudios metodolégicos que evaluaron
aleatoriamente dos diferentes grupos de ensayos clinicos aleatorizados (ECA) y
la informacion contenida en los registros de la plataforma de registro de la OMS
(ICTRP). Se plantearon los siguientes objetivos para cada una de las tres

publicaciones y un articulo adicional:

Primer articulo: Evaluar la influencia del registro prospectivo de EC en el reporte

de la calidad de la publicacion de los ECA.

10



Segundo articulo: Evaluar la calidad del reporte de la informacién disponible en
los registros primarios de la OMS vy clinicaltrials.gov en una muestra aleatoria de
ECA.

Tercer articulo: Determinar la prevalencia de registro de ECA en América Latina
y el Caribe (ALC) y evaluar las caracteristicas de los ECA en relacién al registro.
Un articulo adicional evalué las caracteristicas y el riesgo de sesgo de los ECA
publicados en ALC en relacién al financiamiento, disponibles en PubMed vy

LILACS en el 2010 (Anexo 4).

1.3 Resultados

1) El 36% de los ECA publicados en las 55 revistas de mayor factor de impacto
reportaron haber sido incorporados en un registro de EC internacional
perteneciente a la red de registros avalado por la OMS. Se encontraron
diferencias estadisticamente significativas en algunos de los items de

CONSORT entre los estudios registrados y aquellos que no lo habian sido.

2) La proporcion de dominios valorados como adecuados de los EC registrados
en la ICTRP fue la siguiente para cada uno de ellos: generacion de la secuencia
de aleatorizacion  (proporcién ponderada 5,7%, IC 95% 3,0 a 8,4%),
ocultamiento de la secuencia de aleatorizacién (1,4%, 0,0 a 2,8%), cegamiento

(41,0%, 35,0 a 47,0% incluyendo estudios abiertos; 8,4%, 4,1 a 13,0%
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excluyendo RCT abiertos), desenlaces primarios (66,0%, 60,0 a 72,0%),
desenlaces secundarios (46,0%, 40,0 a 52,0%), desenlaces de dano (eventos
adversos) (5,0%, 2,0 a 8,0%), criterios de elegibilidad (81,0%), duracién del
seguimiento del estudio (62,0%), intervenciones (53,0%), céalculo del tamafo de
la muestra (1,0%). El adecuado reporte de los dominios varié sustancialmente

de acuerdo con el registro.

3) El 16,9% (89/526) de los ECA publicados en ALC en 2010 fueron registrados
en alguno de los registros pertenecientes a la ICTRP. Sin embargo, unicamente

el 4,0% fueron registrados prospectivamente.

En el andlisis de una muestra aleatoria de 326 de los ECA, se encontré una
diferencia estadisticamente significativa en la evaluaciéon global del riesgo de
sesgo entre los ECA registrados y los no registrados. Asimismo, una mayor
proporcion de estudios registrados fueron multinacionales, tuvieron tamanos de
muestra y duracion mayores y reportaron mas frecuentemente informacion
acerca de financiamiento, conflictos de interés, aprobacion por comités de ética
y presentacion de formatos de consentimiento informado a los participantes;

estas diferencias fueron estadisticamente significativas.
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4) Se evaluaron 526 ECA (N=73.513 participantes) de 19 paises de ALC. El 95%
de los ECA tuvieron como filiacién del autor a cinco paises: Brasil (70,9%),
México (10,1%), Argentina (5,9%), Colombia (3,8%) y Chile (3,4%). Temas
prioritarios para la regibn como salud materna y enfermedades
desatendidas/HIV/malaria/tuberculosis fueron estudiados en el 6,7% y 3,8%

respectivamente.

En el analisis de una muestra aleatoria de 358 de los ECA se encontré que
33,9% estaban financiados exclusivamente por el sector publico, 14,4% por el
sector privado (p. ej. la industria farmacéutica), 15,1% por otros financiadores
(Organizacién No Gubernamental (ONG), mixto etc.) y en 36,6%, no se reportd.
Se encontraron diferencias estadisticamente significativas en el tipo de
financiamiento segun el reporte de los conflictos de interés, el registro de los EC

encontrados en la ICTRP vy si el estudio fue multinacional.

1.4 Conclusiones

La proporcion de ensayos registrados es baja, en especial en las publicaciones
provenientes de ALC. Los EC registrados en alguno de los registros
pertenecientes a la ICTRP presentan mayor calidad en el reporte de los

resultados, un menor riesgo de sesgo y la descripcion mas adecuada de algunas
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caracteristicas metodolégicas adicionales que aquellos estudios que no han sido

registrados.

La informacién contenida en los registros debe ser mejorada para que
proporcione mayor informacion. Existen diferencias importantes en las
caracteristicas de los ECA asociadas al tipo de financiamiento. Los hallazgos de
esta tesis aportan elementos que pueden guiar las politicas para la investigacion

clinica.
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2. SUMMARY

2.1 Introduction

Given that the global clinical trial registries initiative has more than a decade of
implementation through projects such as clinicaltrials.gov and that the World
Health Organization (WHO) defined the standards for trial registration and
launched the International Clinical Trials Registry platform in 2008, it is very
important to assess, firstly, the quality of the information contained in these

records as well as the impact it has had in increasing transparency in research.

22 Methods

Four different methodological studies assessing different aspects related with
trial registration where developed in a number of published and registered clinical
trials. This thesis has the following objectives for each of the three publications:
First article: To evaluate the reporting quality of key methodological items of
randomized control trials (RCTs) in 55 of the highest ranked journals. Three
RCTs were randomly selected a priori from each journal; 148 RCTs were finally
included. RCTs were assessed by two reviewers using the Consolidated
Standards of Reporting Trials (CONSORT) statement

Second article: The objective of the study was to evaluate the reporting of key

methodologic study characteristics in trial registries. We identified a random
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sample (n = 265) of actively recruiting RCTs using the International Clinical Trials
Registry Platform (ICTRP) search portal. We evaluate the reporting of relevant
domains from the Cochrane Collaboration’s ‘Risk of bias’ tool.

Third Article: To determine the prevalence of trial registration in randomized
controlled trials (RCTs) published in 2010 (PUBMED/LILACS) from Latin America
and the Caribbean’s (LAC) and to compare methodological characteristics
between registered and nonregistered RCTs. A search for detecting RCTs in
which at least the first/contact author had a LAC’s affiliation was made. We
determined if RCTs were registered in the ICTRP. The risk of bias (RoB) was
assessed in all registered RCTs (n=89) and in a sample of nonregistered RCTs
(n=237).

An additional article (under peer review process) assessed the characteristics
and the risk of bias of published RCTs in LAC according to funding in a sample of
studies indentified in PubMed and LILACS in 2010. The primary outcomes were

risk of bias assessment and funding source.

2.3 Resulfs

1) 36% of RCTs reported that the study was registered in any trial registry. A
significant difference in the quality of reporting for baseline characteristics,
recruitment, participant’s flow, and randomization implementation was found

between those studies having reported the registration of their RCT in a trial

16



registry and those that have not. Adherence to key methodological items of the
CONSORT statement was as follows: sample size determination (60%),
sequence generation (49%), allocation concealment (40%), and blinding (25%)
2) The proportion of domains judged as adequate in the ICTRP was as follows:
generation of the randomization sequence (weighted percentage 5.7%, 95% CI
3.0 to 8.4% ), concealment of the randomization sequence (1.4%, 0.0 to 2.8%),
blinding (41.0%, 35.0 to 47.0% including open studies, 8.4%, 4, 1 to 13.0%
excluding open RCT), primary outcomes (66.0%, 60.0 and 72.0%), secondary
outcomes (46.0%, 40.0 to 52.0%), safety outcome (adverse events) (5.0%, 2.0 to
8.0%), eligibility criteria (81.0%), duration of follow-up study (62.0%),
interventions (53.0%), calculating the size of the sample (1.0%).

3) The search identified 526 RCTs from 19 countries. 16.9% (89/526) of RCTs
were registered in the ICTRP; however, only 21 (4.0%) were prospectively
registered. A significant difference was found in the overall assessment of the
RoB between registered and nonregistered RCTs. Overall, registered RCTs were
multinational, had larger sample size and longer follow-up, and reported more
frequently information on funding, conflict of interests, and ethic issues. No
significant differences were found when analyzing prospectively registered RCTs.
4) We evaluated 526 RCTs (N = 73,513 participants) from 19 countries of LAC.

Most of the RCTs were published in non-LAC journals (84.2%). Only five of the
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19 identified countries accounted for nearly 95% of all RCTs conducted in the
region. Brazil (70.9%) represented the greatest majority, followed by Mexico
(10.1%), Argentina (5.9%), Colombia (3.8%), and Chile (3.4%). Few RCTs
covered high priority areas like maternal health (6.7%) or infectious neglected
diseases like HIV-tuberculosismalaria (3.8%). A comparison sample of RCTs
(n=358) was assessed for funding source: exclusively public (33.9%), private
(e.g. pharmaceutical company) (14.4%), and other (e.g. mixed, NGO) (15.1%)
funding sources; no reporting of funding source in 36.6% of RCTs. Overall
assessments for risk of bias showed no statistically significant differences
between RCTs and funding source. Statistically significant differences between
RCTs and funding source (public vs. private and others) were detected in the

study setting, trial registration, and conflict of interest reporting.

24 Conclusion

The proportion of registered trials is low, especially in publications from LAC. The
clinical trials registered in the ICTRP have higher quality in the reporting of
results, reduced risk of bias and a most appropriate description of methodological

characteristics than studies that were not registered.
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Glosario

3. GLOSARIO

Aleatorizaciéon (Asignacion aleatoria): Método utilizado para generar una
secuencia de asignacion aleatoria, tal como las tablas de numero aleatorios o las
secuencias aleatorias generadas informaticamente. El método de asignacién
aleatoria o aleatorizacién debe distinguirse del de ocultacion de la asignacion,
debido al riesgo de que se produzca un sesgo de seleccion a pesar de que se

utilice la aleatorizacion, si no se oculta la asignacion de forma adecuada.

Buenas practicas para los registros de EC: Documento que incluye los
estandares minimos requeridos a los registros de EC en relacion a todos los
aspectos de su elaboracién. Estos estandares incluyen la minimizacion de
registros duplicados, la validacion de los datos, la adherencia, las bases de

datos y los procesos para compartir los datos, entre otros.

Conjunto de datos estandarizados de registro: Conjunto minimo de datos que

deben recoger los registros (WHO Trial Registration Data Sef) para considerar

valida la inclusion del EC. Este consta de 20 items que se describen.

Enmienda de un protocolo: Descripcion escrita de una modificacion o aclaracion

formal de un protocolo.

Ensayos clinicos (EC): En relacion a la iniciativa de registro, se define un EC a
cualquier estudio de investigacion que asigna de manera prospectiva
participantes humanos o grupos de humanos a una o mas intervenciones

sanitarias a fin de evaluar los efectos en los resultados sanitarios.
Ensayo clinico aleatorizado (ECA): Experimento en el cual los investigadores

asignan aleatoriamente a las personas elegibles en varios grupos (p. €j. grupo

de tratamiento y control) para que reciban o no una o mas de las intervenciones
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que son objeto de comparacion. Los resultados son valorados comparando los

desenlaces en un grupo y en otro.

Ensayo clinico multicéntrico: EC realizado de acuerdo con un protocolo unico
pero en mas de un sitio (de “The International Conference on Harmonisation of
Technical Requirements for Registration of Pharmaceuticals for Human Use -

ICH EG6). Estos sitios pueden ser en varios paises.

Ensayo clinico multinacional: EC realizado de acuerdo con un protocolo unico

pero en mas de un pais.

Fecha de inicio del estudio: Fecha en la que se recluta al primer participante

(fecha de primera visita del primer paciente).

Fecha de registro del estudio: Fecha en la que se sometié la informacion del

estudio al registro para su publicacion en éste.

Numero universal del ensayo - UTN (Universal Trial Number): Numero que se

debe obtener al ser registrado un EC en la historia temprana del proceso.

Ocultacion de la asignaciéon: Proceso utilizado para evitar el conocimiento
anticipado de la asignacion resultante en el ECA, lo cual debe ser considerado
distinto del cegamiento. El proceso de asignacion aleatoria debe ser
impermeable a cualquier influencia por parte de las personas responsables de la
asignacion de los pacientes, lo que puede lograrse gestionando el proceso de
aleatorizacion por parte de alguien ajeno al reclutamiento de los participantes, p.
ej. un servicio de farmacia o una unidad central de distribucion de asignacion

aleatoria.
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Patrocinador: Persona, empresa, institucion u organizacion que asume la

responsabilidad del inicio, gestion y / o financiacién de un EC.

Portal de bisqueda de la plataforma internacional de registro de EC de la OMS
(ICTRP): Buscador de acceso publico que permite acceder a la informacién
registrada de cada EC en la ICTRP.

Protocolo: Documento que describe el objetivo(s), disefio, metodologia, las
consideraciones estadisticas y de la organizacion de un ensayo. El protocolo

usualmente provee un marco teorico y la justificacion para realizar el EC.

Repositorio central: Base de datos que contiene los datos de registro de los EC
compartidos por cada proveedor de datos, disponible para el publico mediante el

portal de busqueda de ICTRP. Los datos son actualizados periédicamente.

Registro de un EC: Inscripcion formal de informacion estandarizada acordada a
nivel internacional sobre el protocolo de un EC (el registro de un conjunto de
datos de los EC). Este registro normalmente se almacena y gestiona mediante

una base de datos.

Registro de EC: Entidad que alberga el registro de los EC. Es responsable de
asegurar la integridad y exactitud de la informaciéon que contiene el registro, y
que la informacion registrada esté disponible para informar la toma de

decisiones en salud.

Registro primario: Registro de EC avalado por la ICTRP, cuando éstos cumplen

con criterios especificos de contenido, calidad, validez, acceso, capacidad

técnica, perfiles administrativos y en el numero unico de identificacion.
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Registro asociado: Registros de EC que cumplen con los mismos criterios que
los registros primarios de la OMS (es decir, con respecto al contenido, a la
calidad y la validez, etc.) pero no es necesario que tengan jurisdiccion nacional o
regional o el apoyo gubernamental y pueden ser gestionados por un organismo

sin fines de lucro.

Responsable de registrar un EC: Representante designado por el patrocinador
principal del ensayo. Es responsable de asegurar que un ensayo esté

adecuadamente inscrito en un registro de EC.

Registro prospectivo: Registro en el cual la fecha de inicio del estudio (actual o

que se anticipe) es la misma o posterior a la fecha de registro del ensayo.

Registro retrospectivo: Registro en el cual la fecha de inicio del estudio (actual o

que se anticipe) es previa a la fecha de registro del ensayo.

Sesgo: Error o desviacion sistematica en los resultados o inferencias de un

estudio.

Sesgo de publicacién: Consiste en la publicacién o no de los datos obtenidos en
un estudio de investigacion cientifica o EC, dependiendo de la naturaleza vy

direccion de los resultados.

Sesgo de reporte: Consiste en el reporte selectivo de los desenlaces mas

favorables de los EC.
Sesgo en el retraso de la publicaciéon: Ocurre cuando la rapidez en la publicacion

de los EC depende de la direccion y magnitud de los resultados. Por ejemplo,

estudios con resultados estadisticamente significativos pueden ser publicados
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mas tempranamente que aquellos con resultados no estadisticamente

significativos.
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Abreviaturas, siglas y acronimos

4. ABREVIATURAS, SIGLAS Y ACRONIMOS

ALC: América Latina y el Caribe

ANZCTR : Australian New Zealand Clinical Trials Registry

BIREME: Centro Latinoamericano y del Caribe de Informacién en Ciencias de la
Salud

ChiCTR : Chinese Clinical Trial Registry

CONSORT: Acrénimo de CONSsolidated Standards Of Reporting Trials
CRIS: Clinical Research Information Service

CTRI: Clinical Trials Registry - India

DE: Desviacion estandar

DRKS: German Clinical Trials Register

EC: Ensayo clinico

ECA: Ensayo clinico aleatorizado

EMRO: Eastern Mediterranean Regional Office

EU-CTR: EU Clinical Trials Register

FDA: Food and Drug Administration FDAAA: Food and Drug Administration
Amendment Act

IC: Intervalo de confianza

ICMJE: /nfernational Committee of Medical Journal Editors
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Abreviaturas, siglas y acronimos

ICTRP: Plataforma internacional de registro de EC (por sus siglas en inglés
International clinical trial registry platform)

IRCT: /ranian Registry of Clinical Trials

ISRCTN: /nternational Standard Randomised Controlled Trial Number Register
JPRN: Japan Primary Registries Network

LILACS: Literatura Latino-Americana y Caribena en Salud

NTR: The Netherlands National Trial Register

OMS: Organizacién Mundial de la Salud

ONG: Organizacién No Gubernamental

OPS: Organizacion Panamericana de la Salud

PACTR: Pan African Clinical Trial Registry

PubMeD: Biblioteca Nacional de los Institutos Nacionales de Salud de los
Estados Unidos de América (US National Library of Medicine National Institutes
of Health)

ReBec : Brazilian Clinical Trials Registry

RPCEC: Cuban Public Registry of Clinical Trials

SCIELO: Scientific Electronic Library Online (Biblioteca Cientifica Electronica en
Linea)

SLCTR: Sri Lanka Clinical Trials Registry
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Introducciéon

5. INTRODUCCION

5.1 Exordio

En su publicacion “Kitab al-Hawi fi al-tibb” (“Liber Continens” en latin), el médico
persa Abu Bakr Muhammad ibn Zakariyya al-Razi (Al-Razi como es conocido en
Occidente) hace la primera descripcion de un experimento clinico controlado en
el siglo IX D.C. (1,2). En la sucinta descripcion a la que tenemos acceso, Al-Razi
identifica la patologia (meningitis), detallando los criterios diagndsticos
extrapolables a los criterios de elegibilidad actuales de un estudio, el grupo de
intervencidon (sangria) y el grupo control (no sangria) y el desenlace principal

(mejoria de la patologia) (1,2).

En Occidente se ha considerado que el primer experimento controlado fue
efectuado por James Lind en el siglo XVII mediante una metodologia
comparativa para determinar el beneficio de la vitamina C en el tratamiento del
escorbuto (2,3). Chalmers y Clarke consideran que el primer EC multicéntrico
adecuadamente controlado fue realizado con el medicamento patulin, mediante
asignacion estrictamente alternada a los grupos de intervencion (4). No
obstante, el estudio que evalué la eficacia de estreptomicina para el tratamiento
de la tuberculosis pulmonar es frecuentemente reconocido como aquel que di6

inicio a la historia moderna de los EC controlados (2,4).
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Introducciéon

Desde entonces el numero de EC ha crecido exponencialmente, creando la
necesidad de identificar, organizar, evaluar y consolidar la informacion acerca de

los hallazgos de la investigacion mediante revisiones sistematicas de la literatura

().

A pesar de que existen registros de la investigacién hace mas de tres décadas,
el registro prospectivo de los EC en bases de datos publicamente accesibles, ya
sea como un requerimiento previo para su autorizacion y puesta en marcha, o
bien para su ulterior publicaciéon en las revistas biomédicas, ha cobrado gran
importancia en los ultimos anos (6,7). Adicionalmente existe la necesidad de una
mayor transparencia en la investigacion clinica, en particular en razéon a los
denominados sesgos de “publicacidon” y de “reporte”, que tienden a diseminar la
informacion que favorece la intervencion. Estos han puesto de manifiesto la
necesidad de contar con mecanismos que aseguren transparencia en la
informacion que proporcionan los diferentes actores que generan investigacion
en salud. La iniciativa de los registros publicos de EC ha sido propuesta como
una manera de disminuir el sesgo de publicacion y de reporte, al permitir el

registro de los ensayos antes de que sea incluido el primer paciente (7). Sin
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embargo, la calidad de la informacion contenida en los registros es variable y su

impacto real esta aun por evaluarse.

5.2 Formulacién del problema
Son muchas las barreras existentes para la implementacion de la iniciativa de
registro de EC: la falta de un adecuado financiamiento que permita mantener el
esfuerzo a lo largo del tiempo, la resistencia por parte de algunas de las partes
implicadas, la ausencia de mecanismos legales que hagan obligatorio el registro
en la mayoria de los paises, y la falta de una consciencia colectiva acerca de la
importancia del problema (7). Asimismo existen diferencias en los estandares de
cada uno de los registros y en el contenido mismo de la informacién disponible

para el publico y los investigadores.

Se espera que con la implementacion y difusion de los registros publicos de EC
se evidencie el sesgo en la publicacion de resultados y se permita que
investigadores independientes verifiquen la informacion que se publica en la
literatura cientifica y que acompana a las solicitudes de comercializacién de
medicamentos nuevos. Esto contribuye a que las revisiones sistematicas de los
beneficios y riesgos de los medicamentos que se utilizan para definir los

protocolos de diagndstico y tratamiento sean de mejor calidad y a que mejore el
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conocimiento sobre la seguridad y eficacia de los medicamentos y las
intervenciones nuevas de que disponen los prescriptores y la poblaciéon en

general (7,8).

Teniendo en cuenta que la iniciativa de registros de EC a nivel global tiene algo
mas de una década de funcionamiento a través de proyectos como
clinicaltrials.gov, y que la OMS definié los estandares de registro y puso en
marcha la ICTRP con la certificacidon de algunos registros primarios, se hace
necesario evaluar por una parte la calidad de la informacién contenida en estos
registros y por otra parte el impacto que ha tenido esta iniciativa en incrementar
la transparencia y calidad de la investigacién evaluada a través de diferentes

indicadores.

Las tesis principales que guiaron este trabajo son las siguientes:

1. El registro de los ECA mejora su reporte en las revistas biomédicas.

2. Existen diferencias en la calidad del reporte entre los diferentes registros de
EC, y estas diferencias pueden deberse a la manera en que fueron concebidos
los diferentes registros.

3. El registro retrospectivo de los EC distorsiona la iniciativa de registro

“prospectivo”.
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5.3 Antecedentes, marco tedrico, conceptual y situacién actual

5.3.1 Sesgo de publicacién

Evidencia proveniente de comités de ética en investigacion

Los EC son la fuente principal de evidencia para determinar la eficacia y
seguridad de las intervenciones en salud, pero se ha demostrado que una buena
parte de la informacién que emana de estos estudios no se comparte con los
profesionales de la salud ni con las agencias reguladoras de medicamentos (8).
En la ultima década, diversos autores han conducido estudios analizando
cohortes de estudios aprobados por los comités de ética institucionales para
determinar la proporciéon de EC publicados en relacion al numero de estudios
aprobados, finalizados o discontinuados. Varios de estos estudios han
documentado que alrededor del 50% de los estudios aprobados por comités de
ética no fueron publicados en los 5 a 10 anos posteriores a su finalizacion. La

tabla 1 resume los hallazgos de algunos de estos estudios (9-14).
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Tabla 1. Proporcién de estudios aprobados por comités de ética y finalizados en

relacién a su publicacion.

Referencia Tiempo de Numero Caracteristicas
seguimiento publicados/ total
terminados (%)

Pich 2003 3 afos 38/123 (31%) Incluye EC en

(Espana) (14) prensa. Contacto
con autores y
patrocinadores

Decullier 2013 5 afnos 34/51 (66%) Contacto con

(Francia) (13) autores y
patrocinadores.
Analisis de
acuerdo a tipo de
fuente de
financiamiento

Hall 2007 10 afnos 84/190 (44%) Busqueda en

(Canada) (10)

bases de datos y
contacto con

autores y
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patrocinadores.
71/84 EC
publicados
tuvieron
resultados
estadisticamente

significativos

von EIm 2008 8 0 mas afos 233/451 (52%) Busqueda en la

(Suiza) (9) base de EC de
Cochrane y
contacto con
autores

Blimle 2008 5 o mas afos 109/ 225 (48%) Busqueda en

(Alemania) (12)

bases de datos y
contacto con

autores

Blumle 2011

(Alemania) (11)

7 anos

192/252 (76%)

Busqueda en
bases de datos y
contacto con

autores.
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De 415 ECA, 252
fueron
completados
(60,7%), 23
(5,5%) estaban en
curso, 40 (9,6%)
no habian sido
iniciados, 64
(15,4%) fueron
discontinuados y
de éstos, 87,5%
no fueron
publicados. En
total 192/415 no

fueron publicados

En un modelo de regresion logistica ajustado, von EIm encontré que los EC que
no tuvieron fuente de financiamiento comercial (OR 2,4, IC 95% 1,1 a 5,2),

fueron multicéntricos (OR 2,1 IC 95% 1,01 a 4,2), conducidos con colaboracion
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internacional (OR 1,8, IC 95% 0,9 a 3,5) o con tamaio muestral mayor de 236
participantes (OR 2,0, IC 95% 1,2 a 3,4) se asociaron con publicacién (9). De
Jong y colaboradores evaluaron asimismo una cohorte de estudios aprobados
por un comité de ética institucional, reportando dos factores prondsticos para la
publicacion de los estudios: el primero, el nUmero de comunicaciones enviadas
por el comité durante el proceso de revisidbn que representa la duracién de
revision (tasa de riesgo relativo 0,4 por carta, IC 95% 0,1 a 0,9) y el segundo,
relacionado con estudios con posibles beneficios terapéuticos (tasa de riesgo

relativo 0,1, IC 95% 0,0 a 0,5) (15).

Evidencia proveniente de aprobacion de fecnologias sanitarias por agencias
reguladoras

Por otra parte, algunos estudios han evaluado la publicacion de los EC
sometidos para la aprobacion de medicamentos por parte de la agencia
reguladora, evaluando asimismo el sesgo de publicacion. Lee y colaboradores
evaluaron todos los EC utilizados como soporte para la aprobacion de 90
medicamentos por parte de la agencia reguladora de medicamentos de los
Estados Unidos de América (FDA) que fueron finalmente aprobados entre 1998
y 2000. Los autores identificaron 909 EC, de los cuales solamente fueron

publicados el 43% (394/909). De acuerdo con los autores, fueron publicados
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principalmente los estudios con resultados “positivos” (en el sentido que
favorecian una intervencion sobre su comparador con hallazgos
estadisticamente significativos), con mayor tamano muestral y aquellos en los

que se fundamentan los argumentos en defensa del farmaco (16).

Otro estudio, que evalué todos los EC utilizados como soporte para la
aprobacion de nuevas aplicaciones de medicamentos en la FDA entre 2001 y
2002, encontré que el 78% de ellos fueron publicados en los siguientes cinco
anos. Se encontrd que aquellos con desenlaces primarios favorables fueron mas
frecuentemente publicados y que algunos desenlaces primarios presentados a la
FDA fueron omitidos en la publicacion final: de los desenlaces que no favorecian
el medicamento, el 47% fueron omitidos en la publicacion en la revista y de 99
conclusiones presentadas tanto a la FDA como en las publicaciones, 9% fueron
cambiadas (17). Los hallazgos de estos estudios hacen evidente que existe
informacion que se obtiene de los EC que no se publica y no se comparte ni
siquiera con las agencias reguladoras. De acuerdo con varios autores, es
frecuente que aquellos EC con mejor calidad metodologica, disefioc mas
sofisticado, y mayor tamano muestral (mayor numero de participantes incluidos

en el estudio) sean publicados (11-17).
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Evidencia del sesgo de publicacion

Son numerosos los ejemplos acerca de como la ocultacion de la informacién,
especialmente de EC con resultados negativos que no son publicados, puede
conducir a conclusiones sesgadas acerca de la utilidad de los tratamientos. En
algunos casos, como el paradigmatico ejemplo de los inhibidores de la
recaptacion de la serotonina en el tratamiento de nifilos y adolescentes con
depresion, tuvo consecuencias dramaticas para los pacientes (18). Song y
colaboradores publicaron una revisidén sistematica con el objetivo de identificar y
evaluar estudios empiricos concernientes al sesgo de publicacion y otros
sesgos. Asimismo, evaluaron las medidas tomadas para prevenir, reducir y
detectar el sesgo de diseminacion de los resultados en una muestra aleatoria de
revisiones sistematicas publicadas por la Colaboracién Cochrane. Los autores
demostraron que los EC con resultados estadisticamente significativos o
“positivos” son publicados mas frecuentemente (19). Al integrarse los estudios
no publicados con aquellos publicados, se modificaba frecuentemente el grado y
direccién de las medidas de resultado de los metanalisis (19-24). Las causas del
sesgo de publicacion son diversas (19). Algunos estudios han explorado las
razones por las cuales los autores no publican sus estudios; éstas incluyen falta

de tiempo o baja prioridad (34,5%, IC 95% 27,4 a 42,3%), resultados
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considerados no importantes (19,6%, IC 95% 12,0 a 30,4%) y rechazo por parte

de una revista (10,2%, 1C 95% 5,5 a 18,2%).

En algunos casos, la propia industria se ha autorregulado, haciendo explicitas
las politicas de publicacion de las compafiias. Por ejemplo, Eli Lilly y Company,
publicé recientemente un articulo en el que discute sus practicas de publicacién,
comprometiéndose a publicar todos los resultados de la investigacidn médica

que son importantes para los pacientes (25).

Sesgo en el tiempo de publicacion

Otro aspecto importante a considerar es la diferencia de tiempo de publicacion
entre los EC con resultados “positivos” y aquellos que no presentaron beneficio
en relacion a la intervencion estudiada. Una revisidn sistematica de la
Colaboracion Cochrane publicada en 2007 encontré que los EC con resultados
“negativos” (en el sentido que no eran estadisticamente significativos a favor de
la intervencion evaluada) fueron publicados después de 6 a 8 anos, en tanto que
aquellos con resultados “positivos” lo fueron entre 4 y 5 afios aproximadamente

(26).
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Stern y Simes evaluaron una cohorte de 130 EC aprobados por un comité de
ética institucional en Australia entre 1979 y 1988. Encontraron que los estudios
con resultados “positivos” fueron publicados mas rapidamente que aquellos con
hallazgos considerados “negativos” (HZ 3,1, IC 95% 1,7 a 5,6, P=0,0001), con
un tiempo para la publicacion sustancialmente diferente (4,7 versus 8,0 afnos)

(27).

5.3.2 Sesgo en el reporte

Otros estudios han evidenciado el sesgo en el reporte de los resultados (28-31).
Por ejemplo, un estudio que compard los desenlaces primarios registrados en
los registros de 323 EC con aquellos descritos en la publicaciéon final, encontrd
que el 31% de los EC tenia algun grado de discrepancia en los desenlaces (28).
Asimismo, una revision sistematica que identificé 16 estudios metodoldgicos que
evaluaron el sesgo de reporte, encontré que entre un 40 y 62% de los ensayos
se habia modificado, omitido o introducido un desenlace primario al comparar el
protocolo y la publicacion final (29). Frecuentemente los investigadores no

dimensionan la importancia de este sesgo. (32)

5.3.3 Registro de EC prospectivos

Existe consenso en que el sesgo de seleccion en el reporte de los resultados

genera dano en los pacientes y esta en contra del interés publico (32-34)
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porque: 1) las pautas de tratamiento que emiten los grupos de expertos suelen
basarse en los articulos publicados (los estudios publicados tienen un efecto
mayor sobre la adopcion de los tratamientos) (32); y 2) al ocultarse parte de la
informacion se impide que los prescriptores conozcan plenamente la eficacia y
seguridad de los productos, lo que puede determinar que algunos pacientes no
se beneficien de las terapias existentes y otros resulten perjudicados al sufrir

efectos adversos o interacciones con otros medicamentos (5,8).

En la ultima década se han fortalecido iniciativas como la realizada por

Clinicaltrials.gov (www.clinicaltrials.gov) en los Estados Unidos o por Current

Controlled Trials, con sede en el Reino Unido. Son numerosos los registros de
EC actualmente existentes, en su mayoria establecidos en los paises
desarrollados. Algunos de ellos han desarrollado normas y procedimientos que
permiten a los usuarios realizar busquedas, registrar y compartir informacién de
EC utilizando un conjunto minimo de datos que proporciona informacién basica
de cada EC, asi como un sistema de identificacion unica que permite relacionar
cada estudio con las posibles publicaciones derivadas del mismo. Sin embargo,
hay importantes diferencias entre la informacion provista por cada uno de ellos,

los campos obligatorios varian de acuerdo a cada legislacion, la calidad de la
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informacion contenida en ellos es variable o incompleta y buena parte de los

mismos no incluyen informacion de resultados de los estudios (35-37).

5.3.4 Plataforma de registros internacionales de EC (ICTRP)

5.3.4.1 Antecedentes de /a iniciativa

La figura 1 ilustra los antecedentes clave relacionados con la iniciativa de
registro de EC. A pesar que existen registros prospectivos de EC desde hace

mas de tres décadas, una sucesion de eventos propulsaron la iniciativa (33-37):

1 — En 1998: la puesta en marcha del registro Clinicalfrials.gov por parte
de la Biblioteca Médica Nacional de los Institutos Nacionales de Salud de
los Estados Unidos de América, en colaboracion con la FDA, y como
resultado del Acta de Modernizacion de la FDA de noviembre de 1997

(38).

2 — En 2004: la evidencia acumulada sobre sesgos de publicaciones que

motivaron demandas en contra de una compania farmacéutica (39-41).

3 — En 2004 y 2005: las declaraciones sucesivas del Comité Internacional

de Revistas Biomédicas, que expresdé que no publicarian EC que no
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hubieran sido registrados prospectivamente en un registro publico

reconocido internacionalmente (42,43).

4 — En 2004: la cumbre ministerial sobre investigacién en salud llevada a
cabo en México y la resolucion WHAS8.34 aprobada durante la 582
Asamblea Mundial de la Salud que exhort6 al establecimiento de registros

de EC (44).

5 - En 2005-2006: el liderazgo asumido por la OMS para estandarizar las

variables minimas a incluirse en un registro de EC y crear la ICTRP (45).

6 - En 2006: BIREME solicito a los editores de revistas biomédicas
indexadas en LILACS y SciELO apoyar la iniciativa de registro de EC.
Para cada EC se debe solicitar el numero identificador y el nombre del

registro utilizado para registrarlo como requisito para la publicaciéon (46).

7 - En 2007: el acta de modernizacion de la FDA en la que se requirio el

registro de todos los estudios fase 2 a 4 de tecnologias sanitarias en el

registro ClinicalTrials.gov (47).
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8 - En 2007: el lanzamiento del portal de registro de EC de la OMS

(ICTRP) y de la red de registros primarios alrededor del mundo (36).

9 - En 2008: la Declaracién de Helsinki actualizada en 2008 estipula que
toda investigacion que involucra a personas tiene que ser aprobada por
un comité de ética independiente, exige que todo EC deba ser registrado
en una base electrénica de acceso publico y que los resultados de la

investigacion deben ser publicados (48).

10 - En 2008: la declaracion conjunta por parte de la industria

farmacéutica respaldando la iniciativa de registro de EC (49).

11- En 2009: las autoridades de salud de las Américas aprobaron la
Politica de Investigacion para la Salud de la OPS, respaldando el registro

de los EC (50).

12. Entre 2009 - 2011: el incremento en el numero de registros primarios
avalados por la CTRP de la OMS (actualmente 14 registros primarios
ademas de clinicaltrials.gov proveen datos a ICTRP). En 2011 fueron

avalados como  registros  primarios el registro  brasilero
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(www.ensaiosclinicos.gov.br) y el registro cubano

(http://registroclinico.sld.cu/) de EC por parte de las Américas (51).

13. En 2011: el Panel Internacional de la Comision Presidencial de
Bioética ha recomendado que los gobiernos consideren requerir que toda
la investigacion con riesgo mayor al minimo sea registrada, no solamente
los EC. Asimismo, ha recalcado la importancia del registro y reporte de
los resultados de todos los EC, y recomendado que la informacién basica
sobre toda la investigacion con seres humanos esté disponible para el

escrutinio publico (52,53).

14 — En 2011: la FDA solicita que se incluya el nombre de la base de
datos en que fue registrado (clinicaltrials.gov) y el numero de registro del
estudio en la ficha de consentimiento informado que se presenta a los
participantes potenciales, tal y como habia sido sugerido algunos afos

antes por el autor de esta tesis (54,55).
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Figura 1. Antecedentes clave relacionadoscon la iniciativa de registro de ensayos dinlcos

5.3.4.2 Conjunto de dafos estandarizados para el registro de los EC

De acuerdo con la recomendaciéon de la Cumbre Ministerial sobre Investigacion
en Salud (44), y con la contribucion del Comité Cientifico Asesor de la OMS y de
varios actores adicionales relacionados con la investigacion en salud, la OMS
desarroll6 e implementd los estandares internacionales para el registro de EC en
el 2006 (45). Asimismo, impulsé la ICTRP, que establecié un conjunto minimo de
datos que deben recoger los registros (WHO Trial Registration Data Sef) para
considerar valida la inclusion del EC (45). Estos constan de 20 items que se

describen en la Figura 2.
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Conjunto de datos del registro de
ensayos de la OMS

Registro primario y nimero de
identificacion del ensayo
Fecha de inscripcion en el
Registro primario

Numeros de identificacion
secundarios

Fuentes de apoyo monetario o en
material

Patrocinador principal
Patrocinadores secundarios
Contacto para preguntas publicas

Contacto para preguntas
cientificas

Titulo publico
Titulo cientifico

Paises donde se realiza la
seleccion

Problemas o situaciones
sanitarias estudiadas

Intervenciones

Criterios de inclusion y exclusion
clave

Tipo de ensayo

Fecha de la primera inclusion
Tamano previsto de la muestra
Estado de reclutamiento
Resultados primarios
Resultados secundarios clave

Figua 2. Conjunio de datos estandwizados para el regisire de los ensayos clinicos

5.3.4.3 Investigaciones a las que aplica el registro

EC: cualquier estudio de investigacion que asigna de manera prospectiva

participantes humanos o grupos de humanos a una o mas intervenciones

sanitarias a fin de evaluar los efectos en los resultados sanitarios. Un EC

también puede hacer referencia a un EC de intervencidon. Las intervenciones

incluyen, pero no se limitan a, farmacos, células y otros productos biologicos,

procedimientos

quirurgicos,

procedimientos

radiolégicos,  dispositivos,
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tratamientos conductuales, cambios en el proceso de atencion, atencion

preventiva, etc. Esta definicidn incluye ensayos de fase 0 a fase IV.

5.3.4.4 Modelo de la Plataforma de OMS

Esta propuesta establecié unos criterios generales para la creacién de una red
mas amplia de registros homologados (denominados Registros Primarios), con
el fin de facilitar el registro, la busqueda, la identificacion y la deteccion de
duplicados entre registros a nivel mundial. Para facilitar la busqueda de EC a
través de los diversos registros homologados, la ICTRP ha creado un Portal
(http://www.who.int/trialsearch/); dicho espacio virtual también incluye el registro
ClinicalTrials.gov, a pesar de que no se puede categorizar como primario de
acuerdo a los criterios de la OMS. La plataforma de registro de la OMS avala

estos “Registros Primarios” (Tabla 2) cuando éstos cumplen con criterios

especificos de contenido, calidad, validez, acceso, capacidad técnica, perfiles

administrativos y en el numero unico de identificacion.
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Australian New Zealand Clinical Trials Registry Perfil Website
(ANZCTR)
Brazilian Clinical Trials Registry (ReBec) Perfil Website
Chinese Clinical Trial Registry (ChiCTR) Perfil Website
Clinical Research Information Service (CRIS), Republic of

Perfil Website
Korea
Clinical Trials Registry - India (CTRI) Perfil Website
Cuban Public Registry of Clinical Trials(RPCEC) Perfil Website
EU Clinical Trials Register (EU-CTR) Perfil Website
German Clinical Trials Register (DRKS) Perfil Website
Iranian Registry of Clinical Trials (IRCT) Perfil Website
ISRCTN.org Perfil Website
Japan Primary Registries Network (JPRN) Perfil Website
The Netherlands National Trial Register (NTR) Perfil Website
Pan African Clinical Trial Registry (PACTR) Perfil Website
Sri Lanka Clinical Trials Registry (SLCTR) Perfil Website

53



http://www.who.int/entity/ictrp/network/anzctr2/en/index.html
http://www.anzctr.org.au/
http://www.who.int/entity/ictrp/network/rebec/en/index.html
http://www.ensaiosclinicos.gov.br/
http://www.who.int/entity/ictrp/network/chictr2/en/index.html
http://www.chictr.org/
http://www.who.int/entity/ictrp/network/cris2/en/index.html
http://ncrc.cdc.go.kr/cris/index.jsp
http://www.who.int/entity/ictrp/network/ctri2/en/index.html
http://www.ctri.in/
http://www.who.int/entity/ictrp/network/rpcec/en/index.html
http://registroclinico.sld.cu/
http://www.who.int/entity/ictrp/network/EUCTR_Registry_Profile.pdf
https://www.clinicaltrialsregister.eu/
http://www.who.int/entity/ictrp/network/drks2/en/index.html
http://www.germanctr.de/
http://www.who.int/entity/ictrp/network/irct2/en/index.html
http://www.irct.ir/
http://www.who.int/entity/ictrp/network/isrctn2/en/index.html
http://www.isrctn.org/
http://www.who.int/entity/ictrp/network/jprn2/en/index.html
http://rctportal.niph.go.jp/
http://www.who.int/entity/ictrp/network/ntr2/en/index.html
http://www.trialregister.nl/
http://www.who.int/entity/ictrp/network/pactr2/en/index.html
http://www.pactr.org/
http://www.who.int/entity/ictrp/network/slctr2/en/index.html
http://www.slctr.lk/

Introducciéon

Asimismo, establecio criterios para los denominados registros asociados, que

cumplen con los mismos criterios que los registros primarios de la OMS (es
decir, con respecto al contenido, a la calidad y la validez, etc.), pero no es
necesario que tengan jurisdicciéon nacional o regional o el apoyo gubernamental
y pueden ser gestionados por un organismo sin fines de lucro (Tabla 3). Por
ejemplo, estos registros asociados pueden estar limitados a EC para una
enfermedad o intervencién en particular. Es responsabilidad de los registros
primarios de la OMS garantizar que sus registros de asociados cumplan con los
criterios de registro de la OMS.

Tabla 3. Registros asociados avalados hasta Enero de 2012

Clinical Trial Registry of the University Medlical Center

Freiburg Perfil || Website

Afiliado al registro primario de Alemania (DRKS)

German Registry for Somatic Gene-Transfer Trials

(DeReG) Perfil | Website

Afiliado al registro primario de Alemania (DRKS)

Centre for Clinical Trials, Clinical Trials Registry - Chinese
University of Hong Kong

Afiliado al registro primario de China (ChiCTR)
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En el modelo de la plataforma internacional de registro de EC, los registros
primarios actualizan periddicamente los datos. La informacion enviada al
repositorio central de la ICTRP es evaluada para detectar duplicacion de registro
de EC (un EC puede haber sido registrado dos o mas veces en diferentes

registros primarios). El usuario puede acceder libremente al portal de busqueda

que incluye la opcion de busquedas avanzadas (figura 3).

Registro
Primario ] Clinicalirials.gov
(Nacional)

Registro
primarno

Actualizacion periddica de datos

o - iiiilltiillllllllllll)l
Repositorio Central 5. .0 oy -
ICTRP ICTRP e

Enero 2012: mas de 148.000 ensayos clinicos registrados y 15 registros
primarios alrededor del mundo, ademas del registro clinicaltrials.gov

Figura 3. Modalo de ln plataforma internacional de registro de ensajyos clinicas (ICTRP) de la Organizacién
Mundiinl de la salud

5.3.5 Registro prospectivo versus retrospectivo

Desde el requerimiento de la publicacion de los EC en una base de datos de

acceso publico por parte del Comité Internacional de Editores de revistas
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Médicas en el 2004 (ICMJE), el numero de EC registrados se increment6é de
manera exponencial (42,43). En su declaracién el comité consideré publicar
unicamente los estudios que fueran registrados de manera prospectiva a partir
del primero de julio de 2005. Sin embargo, esto fue reconsiderado por varias
revistas en su momento. Actualmente, pocas revistas solicitan que los ensayos
sean efectivamente registrados “prospectivamente” y permiten que los
investigadores o patrocinadores registren el ensayo cuando éste ya ha iniciado o
incluso cuando ha sido finalizado, teniendo simplemente que proveer el nombre

del Registro y el numero de identificacién del ensayo.

De acuerdo a la OMS, un estudio registrado de manera prospectiva es aquel en
el cual la fecha de inicio del ensayo (inclusion del primer paciente) es igual o
anterior a la fecha de registro del estudio. Por ejemplo, el registro de EC de
Australia y Nueva Zelandia (www.anzctr.org.aul) describe que mas del 50% de
los EC registrados en su base entre 2006 y 2009 son retrospectivos, con una
mediana de 146 dias de retraso en el registro. No han documentado diferencias
estadisticamente significativas entre el 2006 y el 2009, lo que implica que no
existe una tendencia en el incremento de ensayos registrados de manera

prospectiva (56).

Viergever y Ghersi evaluaron una muestra aleatoria (5% del total) de todos los

EC registrados entre junio de 2008 y junio de 2009 en la base de registro de la
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ICTRP vy reportaron que alrededor de la mitad de los estudios habian sido

registrados prospectivamente (57).

Una legislacion especifica acerca del registro de los EC que conlleve el
cumplimiento de los estandares internacionales desarrollados por la OMS es la
manera mas eficaz para asegurar su registro en cada uno de los paises de la
region. La experiencia previa ha mostrado que el registro voluntario no conduce
al registro completo y adecuado de los estudios (58-62). En un estudio de Ross
y colaboradores, se analizaron las diferencias entre los campos opcionales y los
campos obligatorios en Clinicalfrials.gov, los campos voluntarios fueron
pobremente diligenciados y la calidad de la informacién fue frecuentemente no
adecuada (60). El impacto de la legislacion (FDAAA-2007) de la FDA en 2007 se
demostrd claramente en el numero de registros existentes en Clinicaltrials.gov,
que crecié de manera exponencial después del impulso dado por el ICIME y por
el cumplimiento de la legislacién por parte de los investigadores y patrocinadores

(47).

5.3.6 Publicacion de los resultados de la investigacion

El registro prospectivo de los EC es apenas la primera fase para promover la
transparencia en la investigaciéon y eliminar el sesgo de publicacion. Es

igualmente importante el reporte de los resultados de los estudios. El acto de
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enmienda de la seccion 801 de la FDA (FDAAA-801), publicado en septiembre
de 2008, agregod nuevos requerimientos al registro obligatorio de los EC, con el
reporte obligatorio de los resultados de los estudios (63). De acuerdo con la
legislacién vigente, los investigadores o patrocinadores del EC, con al menos un
centro de investigacion en los Estados Unidos que haya recibido financiamiento
federal, deben hacer un reporte de los resultados de los estudios de intervencion
(tanto de medicamentos como de productos biolégicos o dispositivos) durante
los 12 meses siguientes a la terminacion de la recogida de datos de los
desenlaces primarios especificados en el protocolo, independientemente de la
fuente de financiacién (privada o gubernamental). Este reporte no reemplaza la
publicacion de los estudios por los medios tradicionales como las revistas
biomédicas. Sin embargo, la legislacion excluye EC fase 1 y estudios iniciados

con anterioridad al 2007.

5.3.7 Iniciativa de registro de EC en las Américas

A pesar de que la iniciativa de registro se ha consolidado en los Estados Unidos
de América, la implementacion de la iniciativa ha sido lenta en la mayoria de los
paises de ALC. En enero de 2012 existen unicamente dos registros
pertenecientes a la red de registros primarios de la OMS (ICTRP) en Brasil y
Cuba, y algunos registros nacionales adicionales no pertenecientes a la red y

que aun no cumplen con los estandares de la ICTRP en Peru y Argentina.

58



Introducciéon

Asimismo, muy pocos paises han introducido decretos o normas para apoyar la
iniciativa (35,37). Tradicionalmente los investigadores y patrocinadores de EC
han acudido al registro clinicalfrials.gov para registrar sus estudios en la region,
sin embargo el cumplimiento de registro no ha sido evaluado adecuadamente.
Aunque algunos estudios han evaluado la calidad en el reporte de los EC en
ALC - reportando un nivel deficiente en la calidad de los estudios — hasta la
fecha no se encuentra en la literatura un estudio que compare la calidad de los

estudios con la iniciativa de registro de EC (35,37).
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5.4 Justificacion

Actualmente existen pocos estudios metodoldgicos que evaluen el impacto de la
iniciativa de registro de los EC. Los estudios realizados tienen ya y tendran un
impacto en el soporte empirico de la iniciativa del registro de EC a nivel global y
en la region de ALC, permitiendo el mejoramiento técnico y conceptual de los
campos de los registros primarios de la OMS, y apoyando la necesidad de la

eliminacion de los registros retrospectivos de los EC.
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6. OBJETIVOS

6.1 Objetivo general

Evaluar el impacto de la implementacién de la iniciativa de registro prospectivo
de EC.

Promover el registro de los EC para mejorar el disefio, conduccion, reporte y
calidad de este tipo de estudios y de los sistemas de investigacion en salud a

nivel mundial y, en particular, las Américas.

6.2 Objetivos especificos

Los objetivos especificos de la tesis son los propios de cada una de las
publicaciones que la conforman. Se presenta a continuacién los objetivos

especificos de las siguientes cuatro publicaciones:

Primer articulo
Objetivos especificos
Evaluar la influencia del registro prospectivo de EC en el reporte de la calidad de
la publicacion de los EC aleatorizados:
- Determinar la proporcion de estudios adecuadamente reportados

utilizando la lista de chequeo del grupo CONSORT.
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- Determinar la relacién que existe entre el reporte de haber registrado el

EC en un registro prospectivo de EC y el reporte adecuado del estudio.

Segundo articulo
Objetivos especificos
Evaluar la calidad del reporte de la informacion disponible en los registros

primarios de la OMS y clinicaltrials.gov en una muestra aleatoria de ECA:

- Desarrollar una herramienta para evaluar cada campo metodolégico de
los registros de EC.

- Determinar la proporcién de campos adecuadamente reportados de los
ECA en cada uno de los registros primarios de la OMS y de
clinicaltrials.gov.

- Determinar las caracteristicas técnicas y de contenido de cada uno de los
campos en cada uno de los registros primarios de la OMS y de
clinicaltrials.gov.

- Determinar la relacion entre los tipos de campos de cada registro y la
calidad del reporte de los estudios.

- Comparar la proporcion del reporte adecuado de ECA de acuerdo a si

han sido o no patrocinados por la industria farmacéutica.
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Tercer articulo

Objetivos especificos

Determinar la prevalencia de registro de ECA en ALC vy evaluar las
caracteristicas de los ECA en relacion al registro:

- Identificar los ECA publicados en ALC en PubMed y LILACS en el 2010.

- Determinar la proporcion de estudios registrados prospectivamente y
retrospectivamente.

- Comparar caracteristicas de los ECA registrados y no registrados en relacion a

las caracteristicas metodologicas de los estudios.

En el Anexo 1 se presentan los objetivos de articulo adicional que se encuentra

en revision para ser publicado.
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7. METODOLOGIA

La metodologia de la tesis es la propia de cada uno de los articulos que la

conforman.

7.1 Primer articulo

7.1.1 Diseio del estudio

Estudio de corte transversal analitico que evalud la calidad en el reporte de ECA

de aspectos metodoldgicos clave en revistas de alto factor de impacto.

7.1.2 Muestra

Criterios de elegibilidad

Los criterios de inclusion fueron: 1) reportes publicados en un periodo de tiempo
determinado de un afio 2) reportes publicados como articulos originales 3) ECA

en los cuales haya sido explicita la asignacion aleatoria.

Seleccion de los ECA

Basados en el listado del 7Thomson Scientific's Journal Citation Reports®, se

identificaron las revistas con mayor factor de impacto. Se estructur6 una
busqueda avanzada de la literatura para identificar ECA en estas revistas a

través de PubMed. Aquellas revistas no indexadas en esta base fueron
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buscadas y evaluadas en sus portales de Internet y a través de SCIRUS

(www.scirus.com). Los titulos y resumenes de las referencias identificadas

fueron revisadas para determinar si publicaron al menos un ECA en el periodo
de tiempo en evaluacién. Se seleccioné una muestra aleatoria de los ECA

identificados.

Extracciéon de los datos

La calidad del reporte de los estudios fue evaluada por al menos dos revisores
utilizando la herramienta sugerida por el grupo CONSORT (64). El instrumento
fue revisado en una prueba piloto por todos los evaluadores. Se calculd la
concordancia entre los revisores utilizando el estadistico Kappa. Las
controversias fueron resueltas por un tercer revisor. Se evaluaron igualmente las
siguientes caracteristicas: publicaciones secundarias a las que remite la
publicacion primaria (p. e€j. cuando la metodologia fue descrita en otra

publicacion).

7.1.3 Desenlaces

Primarios
Se evaluo la calidad en el reporte de los estudios, utilizando la lista de chequeo
desarrollado por el grupo CONSORT (64), que esta relacionada con fuentes

potenciales de sesgo en los EC. Cada item fue categorizado en la siguiente
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manera: adecuadamente reportado / no reportado / parcialmente reportado / no
aplicable. Asimismo, se recabd la informacién relacionada con el reporte del
registro del EC confirmando si el ensayo fue registrado en un registro

internacional de EC avalado por la OMS.

Secundarios
Informacion relativa a la revista de publicacion, el factor de impacto de ésta,

referencias adicionales citadas por el articulo.

7.1.4 Criterios para establecer categorias

El articulo del EC fue categorizado entre aquellos que reportan haber registrado
el estudio en un registro de EC y aquellos que no lo hicieron.
Basados en la mediana del factor de impacto, las revistas fueron categorizadas

en revistas de alto factor de impacto y revistas de menor factor de impacto.

7.1.5 Analisis estadistico

Se realizé un analisis descriptivo de todos los articulos evaluados. Los datos
obtenidos fueron analizados utilizando el programa estadistico SPSS version
15.0 (SPSS Inc. Chicago, IL, USA). Se report6é el numero y la proporcion de EC
que adhirieron a cada uno de los items de la lista de chequeo del “CONSORT”

(64). La prueba de Chi cuadrado (X?) fue utilizada para determinar el grado de
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independencia entre las variables categoricas. El estadistico Kappa fue utilizado
para determinar la concordancia entre los revisores (65,66). Asimismo, teniendo
en cuenta que se realizaron multiples pruebas, se utilizé el método descrito por
Holm-Bonferroni para estos casos (67). Una diferencia estadisticamente

significativa fue considerada si P<0,05.

7.2 Segundo articulo

7.2.1 Disefno del estudio

Estudio de corte transversal analitico que evalud la calidad del reporte de la
informacion disponible en los registros primarios de la OMS y el registro

clinicaltrials.gov en una muestra aleatoria de ECA.

7.2.2 Muestra

Criterios de elegibilidad

Se utilizé el portal de busqueda de la plataforma de registro de EC de la OMS
(ICTRP) en un periodo de tiempo determinado. Este portal provee acceso a la
informacion contenida en ClinicalTrials.gov y los registros primarios de la OMS.
Los criterios de inclusion fueron: 1) Registros de ECA en los cuales haya sido

explicita la asignacién aleatoria, 2) ECA reportados como activos.
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Seleccién de los ECA

Teniendo en cuenta que el portal de busqueda de la ICTRP no discrimina qué
estudios son aleatorizados, cada registro identificado en cada una de los
registros fue revisado para determinar si se trataba de un ECA. Se verifico el
registro completo para determinar la mencion del término aleatorizado o

cualquiera de sus sindnimos.

Extraccion de los datos

La calidad del reporte de los ensayos fue evaluada por al menos dos revisores
utilizando una herramienta que se desarrolld por los autores para tal fin. No
existe actualmente una herramienta que permita evaluar la calidad del reporte de
los campos de los registros. Las herramientas tradicionales han sido
desarrolladas para evaluar las publicaciones finales, que tienen algunas
caracteristicas distintas a los campos de los registros. Un aporte valioso de este
estudio fue el desarrollo de esta herramienta, basada en la desarrollada por la
colaboracion Cochrane para valorar el riesgo de sesgo de cada estudio (5), los
estandares consolidados de reporte de los Ensayos (CONSORT) (64), los
estandares de la ICTRP de la OMS (45) y las instrucciones de registro de cada
uno de los registros primarios avalados por la OMS en el momento de realizar el

estudio.
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La herramienta de riesgo de sesgo (5) consta de seis dominios: generacion de la
secuencia de aleatorizacion; ocultacion de la secuencia de aleatorizacion;
cegamiento; reporte incompleto de los resultados; reporte selectivo de los
resultados y otros sesgos. La descripciéon de cada dominio provee la evaluacion

general del riesgo de sesgo de cada uno de los ECA.

A pesar de que algunos de estos dominios pueden ser evaluados de manera
completa unicamente al revisar la publicacién final, otros pueden ser evaluados
desde la etapa de registro del protocolo. Estos fueron, por tanto, considerados
como desenlaces primarios del estudio. Las controversias fueron resueltas por

un tercer revisor.

Calculo de la muestra

Para asegurar una adecuada representacion de cada uno de los registros
primarios y Clinicaltrials.gov, se evaluaron todos ECA de los registros primarios
que tuvieron pocos ECA registrados. Para cada uno de los demas registros, se
estimé que la proporcién de los ECA que presentan adecuado reporte de la
generacion de la secuencia de aleatorizacion y del ocultamiento de la secuencia

era menor del 12%, basado en una prueba piloto previa en 100 registros de la
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ICTRP. Se calculé una muestra para cada uno de los registros con un nivel de

significancia del 95%, un poder del 80% y una precision del 5%.

7.2.3 Desenlaces

Primarios

Se evalud la calidad en el reporte de los estudios, utilizando la herramienta
desarrollada para tal fin y que tuvo en cuenta los siguientes desenlaces
primarios: generacion de la secuencia de aleatorizacion, ocultamiento de la
secuencia de aleatorizacion, cegamiento y reporte incompleto de los desenlaces
(que incluye los desenlaces primarios, secundarios y los eventos adversos).
Cada item fue categorizado de la siguiente manera: adecuadamente reportado /

no reportado / parcialmente reportado.

Secundarios

Se tuvieron en cuenta otras caracteristicas metodoldgicas relevantes como:
criterios de elegibilidad de los participantes, reporte de calculo de la muestra,
reporte del numero de participantes en cada brazo del ensayo, intervenciones y
tiempo de seguimiento del estudio. Cada item sera categorizado en la siguiente

manera: adecuadamente reportado / no reportado / parcialmente reportado.
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Por otra parte se recabd informacion acerca del tipo de intervencion del ensayo
(p. ej. farmacologica, quirurgica, educativa), si éste fue patrocinado por la

industria farmacéutica y si el autor incluy6 el correo electrénico.

7.2.4 Criterios para establecer categorias

Los registros fueron categorizados en aquellos patrocinados por la industria
farmacéutica y aquellos que no. Asimismo, teniendo en cuenta que
frecuentemente es dificil definir el adecuado reporte de intervenciones no
farmacoldgicas (educativas, quirurgicas etc.), se evaluaron las diferencias entre
aquellas intervenciones farmacologicas y aquellas que no lo son para determinar

posibles sesgo del estudios.

7.2.5 Analisis estadistico

Se realizé un analisis descriptivo de todos los articulos evaluados. Los datos
obtenidos fueron analizados utilizando el programa estadistico SPSS version
15.0 (SPSS Inc. Chicago, IL, USA). Se report6é el numero y la proporcion de EC
que adhirieron a cada uno de los items de la herramienta desarrollada. La
prueba de Chi cuadrado (X?) fue utilizada para determinar el grado de

independencia entre las variables categoricas.
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7.3 Tercer articulo

7.3.1 Diseio del estudio

Estudio de corte transversal analitico que evalu6 la prevalencia en el registro
prospectivo y retrospectivo de los ECA y compard los ECA registrados y no
registrados en relacién a las caracteristicas metodoldgicas de los estudios en

ALC en PubMed y LILACS en el 2010.

Criterios de elegibilidad

Los criterios de inclusion de los estudios fueron: reporte publicado entre el 1 de
enero y el 31 de diciembre de 2010; los grupos fueron asignados de manera
aleatoria a las intervenciones; estudios que aleatorizaron humanos o grupos de
humanos (p. ej. se excluyeron dientes, tejidos); estudios en los que al menos la
filiacion de uno de los autores perteneciera a ALC; el estudio fue llevado a cabo
en al menos un sitio de ALC; se excluyeron estudios duplicados cuando fueron

identificados. No hubo restriccion de lenguas.

Seleccion de los ECA

Usando filtros para identificar ECA y paises de ALC, se realizé una busqueda en
las bases de datos PubMed y LILACS (utilizando filtros apropiados para esta

base de datos) con el objetivo de localizar estudios en los que al menos el autor
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de contacto/primer autor fuese de alguno de los paises de ALC. La busqueda
incluyo estudios desde el primero de enero de 2010 hasta el 31 de diciembre de
2010. Dos revisores independientes evaluaron el titulo y el resumen de las
referencias identificadas por la busqueda. Cuando existi6 incertidumbre en la
inclusion o exclusion de un estudio, se evalud el texto completo. No hubo

restriccion de lenguas.

Extraccion de los datos

Los ECA incluidos fueron analizados por dos revisores independientes que
extrajeron informacién acerca de las caracteristicas de los estudios y evaluaron
el riesgo de sesgo de los estudios. El instrumento para extraer los datos fue
evaluado en una prueba piloto. Los desacuerdos entre revisores fueron resueltos
por un tercer revisor. Dos revisores independientes evaluaron el texto completo
de cada estudio para determinar si el ensayo fue registrado en la plataforma de
registro de la OMS (ICTRP). El riesgo de sesgo (evaluado utilizando la
herramienta de la colaboracion Cochrane (5) asi como otras caracteristicas
metodologicas fueron evaluadas en una muestra aleatoria de los estudios

registrados y no registrados.
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7.3.2 Desenlaces

Primarios
1) Registro del EC en un registro perteneciente a la red de registros de la OMS
(ICTRP), incluyendo el nombre del registro y el numero asignado por este

registro. Asimismo, cada ECA registrado fue buscado en el portal de registro de

la OMS para determinar si fue registrado de manera prospectiva o retrospectiva.

2) Evaluacion del riesgo de sesgo (5).

Secundarios

Informacion relativa al idioma de publicacion, pais de filiacién del autor, tipo de
intervencidon (p. ej. farmacoldgica, quirurgica, educativa), ECA multicéntrico y/o
multinacional, informacion acerca del género de los participantes en los estudios,
los aspectos éticos, de conflicto de interés y de financiamiento de la

investigacion, entre otros.

7.3.3 Criterios para establecer categorias

Los ECA fueron categorizados entre aquellos registrados en un registro que
conforma la red de registros de ICTRP (prospectivamente y/o

retrospectivamente) y en aquellos que no habian sido registrados.
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7.3.4 Analisis estadistico

Se realiz6 un analisis descriptivo de todos los ECA evaluados. Los datos
obtenidos fueron analizados utilizando el programa estadistico SPSS version
17.0 (SPSS Inc. Chicago, IL, USA). La prueba de Chi cuadrado (X?) fue utilizada

para determinar el grado de independencia entre las variables categoricas.

Asimismo, teniendo en cuenta que se realizarian multiples pruebas, se utilizé el

método descrito por Holm-Bonferroni para estos casos (67). Una diferencia

estadisticamente significativa fue considerada si P<0,05.
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8. RESULTADOS

8.1 Publicaciones presentadas en eslta tesis

- Primer articulo: Reveiz L, Cortés-Jofré M, Asenjo Lobos C, Nicita G, Ciapponi
A, Garcia-Dieguez M et al. Influence of trial registration on reporting quality of
randomized trials: study from highest ranked journals. J Clin Epidemiol.
2010;63(11):1216-22. Epub 2010 Apr 28. Erratum in: J Clin Epidemiol.

2011;64(1):116.

- Segundo articulo: Reveiz L, Chan AW, Krleza-Jeri¢ K, Granados CE, Pinart M,
Etxeandia | et al. Reporting of methodologic information on trial registries for
quality assessment: a study of trial records retrieved from the WHO search

portal. PLoS One. 2010;31;5(8):e12484.

- Tercer articulo: Reveiz L, Bonfill X, Glujovskyc D, Pinzon CE, Asenjo-Lobos C,

Cortes M et al. Trial registration in Latin America and the Caribbean’s: study of

randomized trials published in 2010. J Clin Epidemiol 2012 ;65(5):482-7.

- Un articulo adicional se encuentra en revision externa por expertos en la revista

Clinical Trials. Los hallazgos principales se describen en el anexo 4.
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Otras publicaciones del autor relacionadas con el tema de la tesis se citan en el

anexo 5.

8.2 Resumen de los resulfados de las publicaciones

- Primer articulo: Reveiz L, Cortés-Jofré M, Asenjo Lobos C, Nicita G, Ciapponi
A, Garcia-Dieguez Met al. Influence of trial registration on reporting quality of
randomized trials: study from highest ranked journals. J Clin Epidemiol.
2010;63(11):1216-22.

Factor de impacto “Journal Clinical of Epidemiology” (2010): 3.759

Objetivo 1: Evaluar la influencia del registro prospectivo de EC en el reporte de
la calidad de la publicacién de los ECA.

La busqueda avanzada para identificar ECA en PubMed identificé 12.363
referencias provenientes de 264 revistas con mayor factor de impacto. Cincuenta
y cinco de éstas publicaron al menos un ECA en el periodo de tiempo

establecido de la busqueda.

Se evaluaron 144 ECA publicados en alguna de estas 55 revistas con mayor

factor de impacto. Todos los estudios fueron publicados en inglés y la mediana

de factor de impacto fue 7,6 (rango 5,7 a 51,3). Unicamente 11/144 estudios
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reportaron adecuadamente cada uno de los items sugeridos por CONSORT
(seccion de métodos y resultados). Fue necesario revisar publicaciones
adicionales acerca de la metodologia de los ECA en el 17% de los estudios
(protocolos, publicaciones adicionales del estudio). El 36% de los ECA fueron

abiertos.

Adicionalmente, el 36% de los ECA reportaron haber sido registrados en un
registro de EC internacional perteneciente a la red de registros avalado por la

OMS.

Al analizar la calidad en el reporte de los estudios segun si el estudio habia sido
registrado o no, se encontraron diferencias estadisticamente significativas en
algunos de los items de CONSORT: calidad en el reporte para las
caracteristicas basales de los participantes (P=0,021), reclutamiento (P=0,05),
diagrama de flujo (P=0,0001) e implementacion de la aleatorizacion (P=0,006).
Sin embargo unicamente el diagrama de flujo (76% vs. 38%) y la
implementacion de la aleatorizacion (48% vs. 22%) fueron estadisticamente

significativos al realizar el método de Holm-Bonferroni.
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Abstract

Objective: To evaluate the reporting quality of key methodological items of randomized control trials (RCTs) in 55 of the highest
ranked journals.

Study Design and Setting: A list of the highest top ranked journals was identified, and a search for detecting RCTs in those journals
was made. Two hundred sixty four journals were screened and 55 of them were identified having at least one RCT. Three RCTs were ran-
domly selected a priori from each journal; 148 RCTs were finally included. RCTs were assessed by two reviewers using the Consolidated
Standards of Reporting Trials (CONSORT) statement.

Results: Only 11 (8%) RCTs had all items adequately reported. In addition, 36% of RCTs reported that the study was registered in any
trial registry. We found a significant difference in the quality of reporting for baseline characteristics, recruitment, participant’s flow, and
randomization implementation between those studies having reported the registration of their RCT in a trial registry and those that have not.
Adherence to key methodological items of the CONSORT statement was as follows: sample size determination (60%), sequence generation
(49%), allocation concealment (40%), and blinding (25%).

Conclusions: Reporting of varied CONSORT items remains suboptimal. Registration in a trial registry was associated with improved
reporting. Further efforts to enhance RCT registration could contribute to this improvement. © 2010 Elsevier Inc. All rights reserved.
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1. Introduction

The Consolidated Standards of Reporting Trials
(CONSORT) statement was first developed in 1996 and up-
dated in 2001 [1,2] with the aim of improving the reporting
of randomized controlled trial (RCT) as well as enabling
readers to understand its conduct and to estimate the valid-
ity of its results [3]. Extensions of the CONSORT statement
have been developed to provide guidance for RCTs with
specific designs, data, and interventions. Editorial groups,
such as the Council of Science Editors, the International
Committee of Medical Journal Editors (ICMIJE), and the
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What is new?

Registration in an International Clinical Trial
Registry was associated with improved reporting.
Further efforts to enhance randomized controlled trial
(RCT) registration could contribute to this improve-
ment. Reporting of varied Consolidated Standards
of Reporting Trials (CONSORT) items remains
suboptimal, and there is still significant need for im-
provement in high ranked journals. As suggested by
the International Committee of Medical Journal
Editors (ICMJE), all journals publishing RCTs
should require prospective trial registration identifica-
tion number to improve the quality of reporting.

World Association of Medical Editors (WAME) as well as
more than 150 medical, clinical, and psychological journals
have endorsed CONSORT. It requires trial lists and journal
articles to follow a checklist of 22 items and a four-stage
flow diagram along with a brief descriptive text. The check-
list items focus on reporting how the trial was designed, an-
alyzed, and interpreted and the flow diagram displays the
progress of all participants through the trial [4].

Since the publication of CONSORT, a number of studies
have evaluated its effectiveness for improving the quality of
reporting. A systematic review to determine whether the
adoption of the CONSORT checklist was associated with
the improvement in the quality of RCTs found that CON-
SORT adopters had reported significantly better the method
of sequence generation (risk ratio [RR]: 1.67; 95% confi-
dence interval [CI]: 1.19—2.33), allocation concealment
(RR: 1.66; 95% CI: 1.37—2.00), and overall number of
CONSORT items than nonadopters (standardized mean dif-
ference [SMD]: 0.83; 95% CI: 0.46—1.19) [3]. When eval-
uating CONSORT-adopting journals before and after the
publication of CONSORT, description of the method of
sequence generation (RR: 2.78; 95% CI: 1.78—4.33), par-
ticipant flow (RR: 8.06; 95% CI: 4.10—15.83), and total
CONSORT items (SMD: 3.67 items; 95% CI: 2.09—5.25)
were improved after adoption of CONSORT by the journal.

Varied publications reported the assessment of the qual-
ity of RCT by conducting cross-sectional or observational
studies to examine the extent to which they adhere to the
CONSORT statement [5—10]. Most studies found that
although reporting some CONSORT recommendations
have improved over time, the reporting of several essential
recommendations remains suboptimal and in need for
significant improvement [5—12].

The impact factor (IF) is a measure of the citations of the
science journals; it is used as an alternative to estimate the
importance of a journal [13,14]. Although, it could be
assumed that the highest ranked journal may have better
quality reporting methods, but at the best of our knowledge,

there are no studies evaluating the quality of reporting in
this specific journal subset.

The number of registries and registered clinical trials has
been increasing dramatically since 2004, after the require-
ment for registration at inception in a public register was
introduced by several medical journals. Published protocols
are a particularly valuable source of information when they
are fully available. However, few protocols are currently
publicly available and information is not standardized and
is often found in the form of long essay documents, which
hamper the search for the information needed. Currently,
the main source of essential protocol information can be
found in trial registries, which aim at providing the essen-
tial information as defined by the World Health Organiza-
tion (WHO) standards. There is general agreement about
the minimum protocol information that should be registered
for a trial, as defined by the 20-item of the WHO Registra-
tion Data Set [15—18].

Our study aimed to evaluate the reporting quality of key
methodological items of RCTs of the 55 highest ranked
journals. We also aim to compare the reporting quality
between journals that have reported registration in an Inter-
national Clinical Trials Registry and those that have not.

2. Methodology
2.1. Study design

We conducted a cross-sectional study to evaluate the
reporting quality of key methodological items of RCTs
among the highest ranked journals.

2.2. Sample

2.2.1. Eligibility criteria

Inclusion criteria included: (1) the report was published
between January 1 and December 31, 2007, (2) the report
was published as an original article, (3) the study groups
were reported to have been randomly assigned (the report
had to explicitly use the word ‘“‘random” or variations
thereof, otherwise it was excluded.).

2.2.2. Selection of RCT reports

The Thomson Scientific’s Journal Citation Reports was
used to identify a list of the highest ranked journals in
2006. IFs are calculated each year by Thomson Scientific
for those journals that it indexes, and each year, covered
publication takes place in the summer of the following year
[13,14]. A structured search for identifying RCTs
(Appendix A) in those journals was made in PUBMED
from January 1st, 2007 to December 31st, 2007. The jour-
nals not indexed in PUBMED were also searched through
their own websites and SCIRUS (www.scirus.com). Titles
and abstracts of 12,363 references were identified and
screened from 264 highest ranked journals. Fifty-five
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journals were identified having at least one published RCT
in 2007 (Appendix B). Three RCTs were randomly selected
a priori from each journal when possible (taken into ac-
count that not all journals published at least three RCTs
during the period studied).

2.2.3. Data extraction

RCTs under consideration were randomly allocated
equally and assessed by two reviewers for reporting quality
methodologically using the methods and results section of
the CONSORT statement [1]. The instrument was checked
in a pilot test by all assessors. Agreement was measured by
using the kappa concordance coefficient. Disagreements
were resolved by a third reviewer.

We also evaluated secondary publications (i.e., other
RCTs and protocols) when the methods of the study were
not fully reported in the publication, and the trialists reported
that the methodology was detailed in another publication.

2.3. Outcomes

2.3.1. Primary outcome

We chose 17 of the 22 items concerning the methods and
the results categories from the CONSORT statement because
they relate to potential sources of bias [15]. We categorized
the information into the following responses: adequately
reported/not reported/partially reported/not applicable em-
phasizing on quality of reporting rather than adequacy of trial
design. We also based the assessment to judge ‘‘adequate re-
porting” on the criteria used in the “risk of bias tool” pro-
posed by the Cochrane Collaboration for the following
domains: sequence generation, allocation concealment, and
blinding [19].

2.3.2. Secondary outcomes

Information was collected for the following items: jour-
nal, IF, and registration in an International Clinical Trials
Registry (including registry name and registration number);
additional references of methodology/results were cited in
the article as a second publication.

2.4. Criteria for establishing categories

Based on the median IF, we divided journals between
those having highest and lower IF for the sample. In
addition, journals were categorized into journals having re-
ported the registration in an International Clinical Trials
Registry and those that have not.

2.5. Statistical analysis

We conducted a descriptive analysis of all evaluated
articles. Data obtained were analyzed using SPSS version
15.0 (SPSS, Inc., Chicago, IL, USA). To assess adherence
to the CONSORT checklist items, we calculated the

number and proportion of reports describing each item.
Chi-square (x°) statistics were used for determining the
degree of independence between categorical variables.
Cohen’s kappa (k) statistic was used to determine agree-
ment between reviewers. We used the Holm—Bonferroni
method for multiple testing procedures [20]. A difference
statistically significant was considered if P < 0.05.

3. Results

From a total of 148 citations, we assessed 144 RCTs
from 55 different journals; we could not have access to
the full text of three RCTs. All studies were written in
English, and the median IF of journals was 7.67 (range:
5.69—51.296). Only 11 (8%, 95% CI. 3.3—12.0) RCTs
had all items adequately reported. Tables 1 and 2 present
information of RCTs on adequate reporting according to
each CONSORT item (methods and results sections, re-
spectively). In addition, only 36% of RCT reported that
the study was registered in any International Clinical Trial
Registry. Trialists reported that the methodology of the
study was described in a second publication in 17% of trials
(8 protocols and 16 RCTs). Finally, 36% of RCTs from the
sample were open.

We found a significant difference between scores of
those studies having reported the registration of their
RCT in an International Clinical Trial Registry and those
that do not for the following comparison: the quality of re-
porting for baseline characteristics (P = 0.021), recruitment
(P = 0.05), participant’s flow (P = 0.0001), and randomiza-
tion implementation (P = 0.006). However, only the partic-
ipant’s flow (76% vs. 38%) and the randomization
implementation (48% vs. 22%) remained significant using
the Holm—Bonferroni method for multiple testing
procedures [16]. No significant difference was found on
the quality of reporting between the highest and the lowest
ranked journals. Substantial interobserver agreement be-
tween reviewers was found by using the kappa concordance
coefficient for key methodological characteristics: random
sequence generation allocation sequence (K = 0.614;
P < 0.001), allocation concealment sequence (K = 0.635;
P < 0.001), blinding (K = 0.656; P < 0.001), participants
flow (K =0.721; P < 0.001), sample size calculation
(K=0.661; P <0.001), interventions (K= 0.833;
P < 0.001), outcomes (K = 0.708; P < 0.001), and clinical
trial registration (K = 0.763; P < 0.001).

4. Discussion

Using CONSORT as a guide in the protocol elaboration,
and the subsequent report of a clinical trial allows the reader
to gain a better understanding of its design, conduction, anal-
ysis, and interpretation. Furthermore, comprehensive and
transparent reporting facilitates to carry out a critical
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Table 1

Adequate reporting of randomized controlled trials in the highest ranked journal according to CONSORT items (methods section)

CONSORT item

Adequate reporting (N=144),
number (percentage; 95% CI)

Eligibility criteria for participants and the settings and locations where the data were collected
Precise details of the interventions intended for each group and how and when they were actually administered

Specific objectives and hypotheses

Clearly defined primary and secondary outcome measures and, when applicable, any methods used to enhance

126 (88; 82.1-92.9)
122 (85; 78.8—90.6)
117 (81; 74.9—87.6)
116 (80; 74.1—87.02)

the quality of measurements (e.g., multiple observations and training of assessors)

How sample size was determined and, when applicable, explanation of any interim analyses and stopping rules
Method used to generate the random allocation sequence, including details of any restrictions

Randomization (allocation concealment) method used to implement the random allocation sequence
Randomization (implementation): who generated the allocation sequence, who enrolled participants, and who

assigned participants to their groups

Whether or not participants, those administering the interventions and those assessing the outcomes were

87 (60; 52.4—68.4)
70 (49; 40.5—56.8)
58 (40; 42.3—48.3)
45 (31; 23.7-38.8)

23/92 (25; 16.2—33.9)

blinded to group assignment. If done, how the success of blinding was evaluated

Statistical methods used to compare groups for primary outcomes; methods for additional analyses, such as

subgroup analyses and adjusted analyses

133 (92; 88.0—96.7)

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; CI, confidence interval.

evaluation of the articles, with the aim of obtaining valid ev-
idence for health decision making at all levels and/or making
recommendation for clinical practice guidelines. On the
other hand, a good quality report would favor the inclusion
of a larger number of studies in a systematic review while in-
creasing the statistical power of the sample when it is possible
to perform a meta-analysis, allowing drawing conclusions
that provide robust evidence on certain health issues [21].
Although trials reporting quality improved after establishing
the CONSORT statement, diverse studies found that the
report is still insufficient and that journals should enforce
reporting issues consistently [10—12,22—24]. Our findings
are consistent with those studies in this particular subset of
high ranked journals.

The association between IF and quality of reports of the
RCT is controversial. Some studies have shown that a high
ranked medical journal presents better reports than lower
ranked ones [5,24]. Our study showed that studies from
medical journals of high impact presents deficiencies in
their reports, and these weaknesses were not different from

Table 2

those found in lower impact journals [25,26], suggesting
that the IF is not a warranty of quality of the studies. How-
ever, it should be taken into account that all journals in the
sample had a high IF.

Mainly, a low adherence was observed to some CON-
SORT items related with the study methods, such as the ran-
domization method [12,27] (sequence generation, allocation
concealment, and implementation) and the blinding (mask-
ing) [10,18]. In our study, the items related with these bias
domains scored the lowest. These are critical aspects in
a clinical trial because they avoid selection, performance,
and detection bias of a trial. The method of a study is the sup-
port of the internal validity of the study; if the method is not
reported appropriately, the adequate assessment of the evi-
dence obtained from an article becomes difficult [28]. Lack
of data in these CONSORT items related with bias in clinical
trials design makes difficult its accurate assessment in sys-
tematic reviews [19] or its quality-of-evidence classification
when guidelines panels are evaluating medical literature to
develop recommendations [29]. In one study, research

Adequate reporting of randomized controlled trials in highest ranked top journal according to CONSORT items (results section)

CONSORT item

Adequate reporting (N=144),
number (percentage; 95% CI)

Participant flow
Dates defining the periods of recruitment and follow-up
Baseline demographic and clinical characteristics of each group

Number of participants (denominator) in each group included in each analysis and whether

the analysis was by ““intention to treat”

For each primary and secondary outcome, a summary of results for each group, and the

estimated effect size and its precision (e.g., 95% CI)

Address multiplicity by reporting any other analyses performed, including subgroup analyses
and adjusted analyses, indicating those prespecified and those exploratory

All important adverse events or side effects in each intervention group

74 (51; 43.2—59.6)
106 (74; 6.4—80.8)
119 (83; 76.5—88.8)

99 (69; 61.1-76.3)
101 (70; 62.7—77.61)

56 (38.9; 30.1—46.6)

86 (60; 51.1—67.7)

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; CI, confidence interval.



1220 L. Reveiz et al. / Journal of Clinical Epidemiology 63 (2010) 1216—1222

protocols were evaluated, and the trialists were also con-
tacted for providing more information concerning quality as-
sessment. The authors found that adequate allocation
concealment was achieved in all trials but reported in only
42% of articles, an intention-to-treat analysis was done in
83% of trials but reported in only 69% of articles, and the
sample size calculation was performed in 76% of the studies
but reported in only 16% of articles [30].

Concerning the report of clinical trial results, a subopti-
mal report was observed, especially the reports of ancillary
analysis and participant flow. The first one could produce
a considerable risk of false positives because of the multiple
analysis of the same data [31] as well as the selective report
of subgroups could lead to bias [32]. In this point, we agree
with Assmann et al. [33] regarding the difficulty of evalu-
ating if the subgroups were prespecified in the protocol.
The second one is highly recommended because it allows
the reader to distinguish clearly which patients had inter-
vention as opposed to those who haven’t, besides attrition
[34]. The knowledge of which number of participants had
received the assigned intervention or those who have not
completed the treatment allows the reader to evaluate the
effectiveness of the therapy estimation and could be under-
estimated in comparison under ideal circumstances [21].

Only a third of RCTs of this sample were registered in
a clinical trial registry. The requirement for registration at
inception in a public register was introduced by several med-
ical journals, led by ICMIJE in 2004. Although the number of
registered clinical trials has been increasing dramatically
since then, an important number of RCTSs is still not regis-
tered [16]. Another study that evaluated a sample of 10 jour-
nals found that 45.5% of RCTs were prospectively
registered [35]. Reports corresponding to registered trials
showed a significant superior report in relation to the imple-
mentation of the assignments and participants flow. Our
findings suggest that the authors who reported having regis-
tered their RCTs in an International Clinical Trial Registry
may have a higher adherence to the CONSORT statement.

Several RCTs did not describe the methods of the study
citing another publication where the information could be
found. No formal standards have been discussed by Editor’s
groups concerning this issue that implies difficulties for the
reader and decrease the quality of the report.

This study has a number of limitations. We selected a priori
of only three RCTs from each journal. Although sensitive, the
search strategy may have missed relevant RCT. A difference
in the assessment among evaluators may have occurred. How-
ever, all the evaluators have experience in evaluating RCTs
and are part of the Iberoamerican Cochrane Network
branches in Iberoamerica, having expertise in conducting
systematic reviews. In addition, the obtained kappa values
showed a level of substantial agreement. It is sometimes
difficult to define “‘adequate reporting” for some key method-
ological items that assessed particular characteristics, such as
nondrug interventions (i.e., surgery, education, counseling,
and devices), complex outcomes, or inclusion and exclusion

criteria. However, disagreements were solved by the opinion
of a third author. We did not separate the CONSORT items
into discrete pieces of information; therefore, if only one
piece of information was missing, it got an “‘incomplete”
rating. Finally, we did not attempt to discriminate between
prospectively and retrospectively registered trials and among
journals endorsing and not endorsing the CONSORT
statement and the clinical trial registration initiative.
Findings concerning the influence of clinical trial registration
on the reporting quality of RCTs could also be explained
by editorial policies of journals that adhere to both initiatives.

5. Conclusions

It is recommended to carry out an exhaustive critical
appraisal of the medical literature before making decisions
in health care, even in those published by journals with
a high IF. The report of the identification number of the
clinical trial registration in an International Clinical Trial
Registry was associated with improved reporting. The use
of CONSORT statement for the researchers as a report
guide for clinical trial allows to present the evidence with
transparency to the medical literature user; for the editors,
it is a tool that allows to measure study quality under
established parameters that would permit improvement
and increase the publication of articles with high methodo-
logical quality, allowing better decision making in the light
of available evidence.
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Appendix A

ARCT search strategy used in PUBMED

((Randomized controlled trial [pt] OR controlled clinical
trial [pt] OR randomized controlled trials [mh] OR random
allocation [mh] OR double-blind method [mh] OR single-
blind method [mh] OR clinical trial [pt] OR clinical trials
[mh] OR (“clinical trial” [tw]) OR ((singl* [tw] OR doubl*
[tw] OR tripl* OR trebl* [tw]) AND (mask* [tw] OR
blind* [tw])) OR (“latin square” [tw]) OR placebos [mh]
OR placebo* [tw] OR random* [tw] OR research design
[mh:noexp] OR follow-up studies [mh] OR prospective
studies [mh] OR cross-over studies [mh] OR control*
[tw] OR prospectiv* [tw] OR volunteer* [tw]) NOT (ani-
mal [mh] NOT human [mh]))
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Appendix B

Highest ranked top journals that published at least one
RCT

Journal name

American Journal of Clinical Nutrition
American Journal of Psychiatry

American Journal of Respiratory and Critical Care Medicine
American Journal of Transplantation

Annals of Internal Medicine

Annals of Neurology

Annals of Surgery

Annals of the Rheumatic Diseases, the EULAR journal
Atherosclerosis. Supplements

Arteriosclerosis, Thrombosis, and Vascular Biology
Arthritis & Rheumatism

Archives of Internal Medicine

Biological Psychiatry

Blood

Brain

British Medical Journal

Canadian Medical Association Journal

Cancer Research

Cardiovascular Research

Cephalalgia

Cerebral Cortex

Circulation

Clinical Cancer Research

Critical Care Medicine

Clinical Infectious Diseases

Clinical Pharmacology & Therapeutics
DIABETES

Diabetes Care

European Heart Journal

FASEB Journal

Gastroenterology

Genome Biology

GUT

Hepatology

HYPERTENSION

JAMA

Journal of Allergy and Clinical Immunology
Journal of Bone and Mineral Research

Journal of Clinical Endocrinology & Metabolism
Journal of Clinical Investigation

Journal of Clinical Oncology

Journal of Hepatology

Journal of National Cancer Institute

Journal of the American College of Cardiology
Journal of the American Society of Nephrology
Lancet

LANCET Neurology

LANCET Oncology

Leukemia

Neurology

New England Journal of Medicine

PLOS Medicine

The Journal of Neuroscience

Thorax
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Objetivo 2: Evaluar la calidad del reporte de la informacién disponible en los
registros primarios de la OMS vy clinicaltrials.gov en una muestra aleatoria de
ECA:

- Se desarroll6 una herramienta (disponible como anexo en el articulo) para
evaluar la calidad en el reporte de los ECA en los registros de EC.

- Se evaluaron siete registros de EC pertenecientes a la red de registros de
ICTRP de OMS avalados al momento de la realizacion del estudio
(ClinicalTrials.gov, Australian New Zealand Clinical Trials Registry, the Chinese
Clinical Trial Register, the Clinical Trials Registry — India, the German Clinical
Trials Register, Infernational Standard Randomised Controlled Trial Number
Register — ISRCTN, y the Netherlands National Trial Register). De estos siete

registros, se incluy6 un total de 265 ECA provenientes de 35 diferentes paises.
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El 53% de los ECA utilizaron cegamiento, 38% fueron abiertos y en el 9% de los
estudios no fue posible precisar esta caracteristica metodoldgica. El tipo de
intervencién incluyé medicamentos (60%), procedimientos (15%), intervenciones
en el comportamiento / educativas / etc. (13%), dispositivos (4,2%), vacunas

(1,1%), intervenciones mixtas (4%) y otras (2,3%).

Teniendo en cuenta que el registro clinicaltrials.gov aportaba en la fecha de
estudio aproximadamente el 90% de los ensayos de la plataforma de registro de
la OMS (ICTRP), el calculo de la muestra del estudio fue estratificado para
representar los registros con menor numero de ECA registrados. Sin embargo,
se realizé un analisis ponderado para obtener una representaciéon adecuada de
los ECA incluidos en general en la ICTRP. La proporcion de dominios valorados
como adecuados utilizando la herramienta desarrollada para evaluar el reporte
adecuado fue la siguiente: generacion de la secuencia de aleatorizacidon
(proporcion ponderada 5,7%, IC 95% 3,0 a 8,4%), ocultamiento de la secuencia
de aleatorizacién (1,4%, 0,0 a 2,8%), cegamiento (41,0%, 35,0 a 47,0%
incluyendo estudios abiertos; 8,4%, 4,1 a 13,0% excluyendo RCT abiertos),
desenlaces primarios (66,0%, 60,0 a 72,0%), desenlaces secundarios

(46,0%,40,0 a 52,0%), desenlaces de dafo (eventos adversos) (5,0%, 2,0 a
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8,0%), criterios de elegibilidad (81,0%), duracion del seguimiento del estudio

(62,0%), intervenciones (53,0%), calculo del tamano de la muestra (1,0%).

La mayoria de los ECA evaluados (analisis no ponderado) no proporcionaron
informacion util en relacion al ocultamiento de la secuencia de aleatorizacion
(97,5%) y a desenlaces relacionados con eventos adversos (89,5%) y reportaron
detalles insuficientes en relacién al cegamiento del estudio (86,2% excluyendo

los estudios abiertos), y los desenlaces primarios (32,0%).

El adecuado reporte de los dominios varié sustancialmente de acuerdo al
registro. Por ejemplo, los registros australiano y de la India tuvieron una
proporcion estadisticamente significativa mayor de reporte adecuado en la

mayoria de los dominios, al ser comparados con los demas registros.

-El estudio analiz6 las diferencias en las caracteristicas de los registros,
particularmente en la manera como fueron construidos los registros en relacion a
los campos (p. ej. campos abiertos, escoger de un listado opciones etc.). Las
caracteristicas de estos campos variaron al comparar los registros. Los registros
australiano e hindu tienen incorporados campos especificos para la mayoria de

los dominios evaluados (9-11). Por ejemplo algunos estudios presentan campos
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amplios como “metodologia” en tanto que otros piden especificamente
informacion acerca de la secuencia de aleatorizacion, el ocultamiento de la
secuencia, el cegamiento, etc. De acuerdo con este estudio, esto tiene una

implicacién fundamental para que se mejore la calidad en el reporte de los EC.

El 27% de los ECA reportaron haber sido financiados por la industria. El registro
de Clinicaltrials.gov contenia una proporcion significativamente mayor de
estudios financiados por la industria comparado con los demas registros (43,0%
vs. 20,0%; p<0,001). En un analisis exploratorio, no se encontraron diferencias
estadisticamente significativas entre los ECA financiados por la industria y
aquellos que no lo reportaron en el reporte adecuado de la generacion de la
secuencia de aleatorizacion, en el ocultamiento de la secuencia, el cegamiento y

los desenlaces primarios.
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Abstract

Background: Although randomized clinical trials (RCTs) are considered the gold standard of evidence, their reporting is
often suboptimal. Trial registries have the potential to contribute important methodologic information for critical appraisal
of study results.

Methods and Findings: The objective of the study was to evaluate the reporting of key methodologic study characteristics
in trial registries. We identified a random sample (n=265) of actively recruiting RCTs using the World Health Organization
International Clinical Trials Registry Platform (ICTRP) search portal in 2008. We assessed the reporting of relevant domains
from the Cochrane Collaboration'’s ‘Risk of bias’ tool and other key methodological aspects. Our primary outcomes were the
proportion of registry records with adequate reporting of random sequence generation, allocation concealment, blinding,
and trial outcomes. Two reviewers independently assessed each record. Weighted overall proportions in the ICTRP search
portal for adequate reporting of sequence generation, allocation concealment, blinding (including and excluding open label
RCT) and primary outcomes were 5.7% (95% Cl 3.0-8.4%), 1.4% (0-2.8%), 41% (35-47%), 8.4% (4.1-13%), and 66% (60-72%),
respectively. The proportion of adequately reported RCTs was higher for registries that used specific methodological fields
for describing methods of randomization and allocation concealment compared to registries that did not. Concerning other
key methodological aspects, weighted overall proportions of RCTs with adequately reported items were as follows:
eligibility criteria (81%), secondary outcomes (46%), harm (5%) follow-up duration (62%), description of the interventions
(53%) and sample size calculation (1%).

Conclusions: Trial registries currently contain limited methodologic information about registered RCTs. In order to permit
adequate critical appraisal of trial results reported in journals and registries, trial registries should consider requesting details
on key RCT methods to complement journal publications. Full protocols remain the most comprehensive source of
methodologic information and should be made publicly available.
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Introduction

Ciritical appraisal of randomized clinical trials (RCTs) relies on
the availability of adequate information about study design and
conduct. Based on methods described in published journal articles,
RCTs are often considered to be “inadequately reported” or to
have “high or unclear risk of bias” depending on the instruments
used to evaluate them [1]. Therefore, even if an RCT has been
well-designed and conducted, a lack of adequate reporting in the
publication may decrease its perceived quality and strength of
evidence for guiding clinical practice [1,2].

{:j PLoS ONE | www.plosone.org

Full protocols are a particularly valuable source of information
about the design and conduct of RCTs [1,3]. However, given that
protocols are often not publicly available, trial registries currently
constitute the main public source of basic protocol information.

The number of registries and registered clinical trials has been
increasing since 2004, after the requirement for public registration
at study inception was introduced by the International Committee
of Medical Journal Editors ICMJE) [4-7]. There is general
agreement about the minimum protocol information that should
be registered for a trial, as defined by the 20-item World Health
Organization (WHO) Registration Data Set [8]. However, the
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limited methodologic information contained in the WHO data set
does not permit full appraisal of trial quality. The ICMJE
statement [4] expressed that even if acceptable completion of data
fields was an important concern, many entries in a publicly
accessible registries did not provide meaningful information in
some key data fields. The World Health Organization Interna-
tional Clinical Trials Registry Platform (ICTRP) considers that the
registration of ongoing trials is useful among others because it
“may lead to improvements in the quality of clinical trials by
making it possible to identify potential problems (such as
problematic randomization methods) early in the research
process” (http://www.who.int/ictrp/trial_reg/en/index.html).

Although some registries have included additional items to
improve the reporting of the trials, those items are not compulsory.
Consequently, there is a gap between the WHO 20-items and the
information needed to adequately appraise a trial. For example,
the WHO data set contains a specific item for the “study type”
which should include the type of study (interventional or
observational) and details on the study design (method of
allocation, masking, methods of randomization and the phase (if
applicable) [8]. However it is unclear how much detail should be
reported on methods of randomization, allocation concealment
and blinding. This is understandable because trial registries were
initially conceived to identify the existence of a trial and not to
provide all the required information concerning methodological
issues.

However, in addition to the overall benefits of increased
transparency and identification of suppressed trial results, registries
have the potential to provide valuable methodologic information
that 1s necessary for critical appraisal of trial results. Given the
recent policies mandating public disclosure of results for relevant
registered trials [9,10], information on trial methods will be
increasingly important to reliably interpret the trial results.

We assessed the quality of methodological information available
for ongoing RCTs registered in sixk WHO Primary Registries and
ClinicalTrials.gov in 2008.

Methods

We used the WHO/ICRTP (ICTRP) Search Portal to identify
a random sample of RCTs registered from January 1 to December
12, 2008 and open for recruitment on December 12, 2008. At the
time of our study, the ICTRP Search Portal provided access to
data from ClinicalTrials.gov and six WHO primary registries
(Australian New Zealand Clinical Trials Registry (ANZCTR), the
Chinese Clinical Trial Register, the Clinical Trials Registry -
India, the German Clinical Trials Register, International Standard
Randomised Controlled Trial Number Register ISRCTN), and
the Netherlands National Trial Register). Each record was
screened by one reviewer (LR) to identify RCTs. The record
was included if it explicitly used the word ‘random’ or variations
thereof to describe the allocation method.

We extracted data on key methodologic items from each
registry record using an evidence based source to define domains
developed by the Cochrane Collaboration [1]. The tool consists of
six domains (sequence generation, allocation concealment, blind-
ing, incomplete outcome data, selective outcome reporting and
‘other issues’) for assessing the quality of an RCT based primarily
on published reports. The description of each domain provides a
general risk of bias in the included randomized trials as well as any
mmportant flaws in the studies [1]. Although some domains can
only be evaluated once the trial is published, others are relevant at
the registration stage and were designated as the primary
outcomes of our study: the proportions of RCT records with

{:j PLoS ONE | www.plosone.org
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adequate reporting of the methods of random sequence genera-
tion, allocation concealment, blinding and outcomes (primary,
secondary, and harms outcomes). While harms can be primary or
secondary outcomes, we decided to collect specific information on
harms because they are frequently underreported. We also
evaluated descriptions of the follow-up period, trial interventions
and sample size calculations. For each methodological item, we
defined adequate reporting based on the Cochrane Collaboration
Risk of Bias tool [1], the Consolidated Standards of Reporting
Trials (CONSORT) [11], the WHO Trial Registration Data Set
(http://www.who.int/ictrp/network/trds/en/index.html) and the
instructions for registrants provided by registries (Table 1). An item
was classified as inadequately reported if the reporting was unclear
(i.e. some useful information provided, but insufficient detail to
meet the definition of adequacy) or absent (ie. no useful
information provided) (Table 1). Finally, we also collected
information on the type of intervention (drugs, procedures,
behavior/education, devices, vaccines, and combined) and the
type of funding (industry versus non-industry).

The total number of records for all study designs is shown in
Table 2. The ICTRP search portal does not differentiate records
of RCTs from other study designs. We therefore estimated that
50% of these trial records were RCTs based on a random pilot
sample of 100 records, as well an advanced search strategy using
the word ‘random’ or variations thereof in the title or intervention
field of all records from the ICTRP search portal. We sought to
ensure adequate representation across registries by including all
available RCTs from those registries with few records (the
Chinese, Indian and German registries). For each of the other
registries, we estimated the proportion of RCTs with adequate
reporting of random sequence generation or allocation conceal-
ment to be less than 12% based on a pilot sample of 100 records.
We then calculated the sample size required for each of these
larger registries to yield an estimated prevalence of adequate
reporting with 95% confidence, 80% power and 7% precision
(Table 2). Each record in the sample was screened to ensure that it
was an RCT (the word ‘random’ or variations thereof). For RCTs
that were registered on multiple registries, we randomly selected
only one record for inclusion.

Two independent reviewers extracted information from each
trial, with discrepancies resolved by discussion with a third
evaluator. Five of the seven data extractors participated in an
advanced method of systematic review course organized by the
Ibero-American Cochrane Centre in Madrid and therefore
received the same training on the Cochrane Collaboration Risk
of Bias tool and other issues of RCT assessment. The two
evaluators had experience in the used the Cochrane tool. Data
were analyzed descriptively as weighted and raw proportions using
SPSS 15.0, and Chi-square tests were used to determine
assoclations between categorical variables.

Results

From the 7 clinical trial registries, we included a total of 265
RCT records with principal registrants from 35 countries. In terms
of blinding, 141 RCTs were reported as blinded (53%), 101 as
open label (38%) and 23 (9%) records contained insufficient
information for judgment; four trials had one open label arm and
one blinded arm. The types of interventions included drugs (60%),
procedures (15%), behavior modification/education/counseling
(13%), devices (4.2%), and combination of interventions -e.g. drug
vs. procedure- (4%), vaccines (1.1%), and other (2.3%).

Opverall, the proportion of adequate reporting varied by
methodologic item from the Cochrane Collaboration Risk of Bias
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Table 1. Criteria for defining adequate reporting.

Item

Criteria

Sequence generation

Allocation concealment

Blinding

Primary and secondary
outcomes

Harms outcomes

Follow-up duration

Interventions

Sample size calculation

Number of participants
in each arm

Inclusion and exclusion
criteria

Description of the process used to generate the random allocation sequence, such as:
1. Referring to a random number table; 2. Using a computer random number generator; Coin tossing; Shuffling cards or envelopes;
Throwing dice; 3. Drawing of lots; Minimization.

Description of the method used to conceal the allocation sequence from participants and investigators such that it could not be
predicted in advance (e.g., Central allocation (including telephone, web-based and pharmacy-controlled randomization); sequentially
numbered drug containers of identical appearance; sequentially numbered, opaque, sealed envelopes).

1. Explicit statement that the study is open label; or 2. For blinded studies, all of the following: a) A description of who was masked: the
individuals receiving the treatment/s;the individuals administering the treatment/s; the individuals assessing the outcomes; the
individuals analysing the results/data b) Complete description ensuring that blinding could not be broken (e.g., “double blind, double

"o

dummy”; “tablets or capsules are indistinguishable in all aspects of their outward appearance”)

Specific variable, metric, and measurement timepoints of interest for all primary outcomes (e.g., “% with Beck depression score >10 at 6
months” rather than just “depression”).

Description of outcomes related to adverse events and abnormalities of laboratory tests (laboratory-determined toxicity), as well as the
procedure to collect the information: Specific variables and timepoints of collection for harms were provided Instrument(s) to be used
for the assessment/ measurement, where possible.

Explicit statement of the length of follow-up. When the outcome is time to an event, the follow-up duration is variable for each
participant and may not be specifically known.

Specific names of the interventions assigned to trial participants, and a description of other relevant intervention details as applicable
(e.g., dose, duration, mode of administration, etc)

Description of key elements of the sample size calculation: The outcome variable used; The alpha (Type |) error level and the statistical
power (or the beta [Type Il] error level); The clinically important difference between the intervention groups; For binary outcomes, the
estimated results in each group; For continuous outcomes, the variance, standard deviation or standard error of the measurements.

The number of participants in each arm.

Explicit definition of eligibility criteria, including age and sex.

doi:10.1371/journal.pone.0012484.t001

tool: random sequence generation (weighted proportion 5.7%,
95% CI 3.0-8.4%), allocation concealment (1.4%, 0-2.8%),
blinding (41%, 35-47% including open label RC'Ts; 8.4%, 4.1—
13% excluding open label RCTs), primary outcomes (66%, 60—
72%), secondary outcomes (46%,40-52%) and harms outcomes
(5%, 2-8%) (Table S1). Weighted proportions were calculated
using data from Table 2. Most records reported no useful
information for allocation concealment (97.9%) and harm
(89.5%), and had insufficient detail for blinding (86.2%, excluding
open label RCTs) and primary outcome measures (32%). One
record stated that the trial was blinded in the Methods section and
open in the Summary section. Examples of adequate and unclear
reporting are shown in Table 3.

January 1 to December 12, 2008.

Concerning other methodological items, weighted overall
proportions of trial records with adequately reported items were
variable (Table S2). Adequate reporting of eligibility criteria,
follow up duration and study interventions were 81%, 62% and
53% respectively. Reporting of details of sample size calculations
was particularly poor, with adequate descriptions in only 1% of
records. Although the target sample size was reported for 97% of
trials, the number of participants in each study arm was stated in
only 7%. Only four records provided a link to the full study
protocol.

Reporting of methodologic items varied substantially across
registries, with two registries (Australian New Zealand Clinical
Trials Registry and the Clinical Trials Registry — India) having

Table 2. Identification of study sample based on total number of recruiting studies and estimated number of RCTs registered from

Trial registry Number of recruiting studies

Weight of estimated number of
RCTs in the ICTRP search portal

Number of recruiting RCTs
included in our study sample

ANZCTR 226
Chinese Clinical Trials register 71
Clinical Trial Registry-India 45
Clinicaltrials.gov 8503
German Clinical Trials Register 10
ISRCTN 541
Netherlands NTR 153
Total 9549

2.4% 49
0.1% 6
0.5% 21
89.6% 81
0.1% 5
5.7% 63
1.6% 40
100% 265

doi:10.1371/journal.pone.0012484.t002
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Table 3. Examples of adequate and unclear reporting.

Usefulness of Trial Registries

Item

Adequate reporting

Unclear reporting

Sequence generation:

Blinding:

Interventions:

Outcomes:

Allocation concealment:

“Randomization table using computer software”

“Central randomization by computer”; “Sequentially
numbered, sealed, opaque envelopes”

“Blinded/ masking used”; and who is blinded: “The people
receiving the treatment”... “administering the treatments”
“assessing the outcomes” “analyzing the results”..."placebo
oral tablets designed to look, smell and taste similar than...”,

“Finasteride 5 mg PO once daily for 8 weeks...”

“Progression-free survival which is measured by regular CT
(computerised tomography) scans prior to treatment, every

six weeks during chemotherapy, and every two months after
chemotherapy until the lung cancer has progressed
Timepoint: After 460 progression events have occurred over
all of the participants in the study (after 460 patients have

“Randomization”

“Sealed envelopes”; “Envelopes”

“Blind"”; “Single blind”

“Levofloxacin” vs. “gentamicin”; “Treatment as usual” vs.
“Behavioral: case management”; “Stress” vs. “no-stress”

“Morbidity of chemotherapy and surgery”; “The primary
and secondary outcome measures will be measured
after the completion of the trial.” (no further details);
“Improvement in metabolic profile and histology at 6
months”

shown progression of their lung cancer)”

Eligibility criteria -

“Patients with symptomatic atrial fibrillation..” and
“other inclusion criteria”

doi:10.1371/journal.pone.0012484.t003

higher proportions of trials with adequate reporting of most items
than the others (Table S1).

Characteristics of the data entry fields also varied across clinical
trial registries (T'ables S1 and S2). The proportion of specific fields
for all 11 methodologic items ranged from 37% (4/11) to 82% (9/
11) within each registry. ANZCTR, Clinical Trials Registry —
India, and the Chinese Clinical Trial Register were the only
registries that offered specific fields for random sequence
generation and allocation concealment. Few registries provided
fields for reporting sample size calculations (Clinical Trials
Registry — India) or the planned number of participants in each
study arm (Chinese Clinical Trial Register).

27% of RCTs from the sample were funded by industry.
Clinicaltrials.gov contained a significantly higher proportion of
industry funded RCTs compared to the WHO Primary Registries
(43% vs. 20%; p<<0.001). In an exploratory analysis, no significant
differences were found for adequate reporting of random sequence
generation, allocation concealment, blinding and primary out-
comes between industry and non-industry RCTs. We found no
significant difference in adequate reporting of study interventions
when comparing trials of drug interventions versus all other
Intervention types.

Discussion

Main findings

A key obstacle in the assessment of trial quality is the lack of
available information about study design and conduct [1,12].
Despite important initiatives to improve reporting, such as
CONSORT [10], methodologic descriptions in trial publications
often provide inadequate detail and do not necessarily reflect the
way the trial was conducted [2]. Trial registries offer an added
source of protocol information to complement journal publications
and to track the existence of an RCT. There is general agreement
about the minimum protocol information that should be registered
for a trial, as defined by the 20-item WHO Registration Data Set
[8] supported by ICMJE, other medical journals [13] and the
Ottawa group [12]. However, our findings reveal that the amount
of methodologic information available for critical appraisal of a
trial is low overall and varies between registries. Our results are

{:j PLoS ONE | www.plosone.org

consistent with previous literature demonstrating that the WHO
Registration Data Set items are often incompletely registered by
trialists and do not encompass key aspects of trial design and
planned conduct [14—18]. Nonetheless, when adequately reported,
the information available in registries can be useful to evaluate the
risk of bias and other key methodological aspects related to
internal and external validity.

There are various possible explanations for the low prevalence
of adequate reporting. A number of the assessed items (i.e.
allocation concealment, method of randomization, sample size
calculations) are not explicitly part of the WHO 20-item Trial
Registration Data Set (TRDS) or ICMJE requirements [4,8].
Although they are not mandatory items for the registries included
in the study, they are essential for assessing the quality and the risk
of bias of RCTs [1,11]. To encourage registration in these early
years, most registries have focused on ensuring adherence to the
20 WHO TDRS items. However, our findings are helpful in
highlighting the lack of information for other essential items or a
more detailed description of the TRDS items.

Clearly if there is no field for a given item on the registry, then it
cannot be recorded. This was most relevant for reporting of
sample size calculations and the number of participants in each
study arm. The reporting of key methodological information is
also influenced in part by the way registries asks registrants to enter
their data. For example, the ANZCTR, the Indian and Chinese
Clinical Trials Registries —have specific fields for describing the
methods of randomization and allocation concealment whereas
other registries have general (“Methods” Fields) or restrictive
coded fields (restricted to randomized, non-randomized, observa-
tional etc). Most registries offer specific coded fields for blinding
(open label, single blind or double blind) or a description of
masked roles (subject, caregiver, investigator, outcomes assessor).
However, a specific free text field or a more detailed coded field is
not available to allow a more detailed description of how blinding
was achieved.

In a cross-section of trials registered at ClinicalTrials.gov, Ross
et al reported that nearly 100% of ClinicalTrials.gov records
provided mandatory data elements (title, sponsor, condition
studied, design, type, phase, and intervention and population
studied), although the quality of information was not assessed.
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Conversely, reporting of optional data elements varied (66% for
primary outcome measures; 56% for secondary outcome mea-
sures) [19].

There were important differences among those registries that
incorporated key methodological fields and those that did not. We
found that registries having specific fields for some items obtained
more relevant information for critical appraisal than registries with
general open and or coded fields. Registries should consider
including specific data entry fields to record methodologic items
that have been associated with bias [1]. It seems that specific fields
for certain domains (e.g. “describe the allocation concealment
procedure”) have more impact than open fields (e.g. “describe
methods™). The usefulness of the information for the public,
clinicians, systematic reviewers, and other stakeholders interested
in trial results could be improved by including a few additional
methodologic fields.

Another reason for poor reporting on registry records is that the
information may not even available in the source document, the
full protocol. Previous studies have shown that methodologic
information is often inadequately described in RCT protocols
[20-25]. In addition, if the individuals registering the trial have an
administrative rather than a scientific background, they may not
have sufficient methodologic knowledge to properly register the
information.

To complement the limited methodologic information available
on trial registries, the Ottawa Statement (http://ottawagroup.ohri.
ca.) and others have recommended public disclosure of the full
protocol to enable reliable interpretation of trial findings
[3,12,26,27]. However, few protocols are currently publicly
available and their content is variable. To improve transparency,
the SPIRIT initiative (Standard Protocol Items for Randomized
Trials) has been developing evidence-based recommendations on
the essential information to describe in protocols [28]. With the
recent move towards mandatory registration and results disclosure
on public databases [9,10,29] and ongoing discussion regarding
international standards such as PROCTOR (Public Reporting of
Clinical Trial Outcomes and Results) [30], improved public
availability of methodologic information will become increasingly
important to place results into their proper context.

Study limitations

Due to technical limitations of the databases and duplicate
registrations, it was not possible to determine exactly the total
number of RCTs in the registries without manually reviewing all
9549 records registered during our study period. We thus had to
estimate the total number of RCTs based on a pilot sample. It is
unlikely that our calculation of weighted proportions would have
been significantly affected by any inaccuracy, since the vast
majority of records were from one registry (ClinicalTrials.gov).

Another limitation is that the assessment of some items was
inherently subjective. For example, assessment of reporting of
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Objetivo 3: Determinar la prevalencia de registro de ECA en ALC y evaluar las
caracteristicas de los mismos en relacion al registro.

- La busqueda identificé 1695 referencias en las bases electronicas de PubMed
y LILACS, de las cuales 526 fueron ECA cuyo autor principal / contacto provenia
de 19 paises de ALC.

- El 16,9% (89/526) de los ECA fueron registrados en alguno de los registros
pertenecientes a la red de registros que provee datos al registro de EC de la
OMS (ICTRP). Sin embargo, unicamente 21 de los ECA (4,0%) fueron
registrados prospectivamente. Al analizar los ECA publicados unicamente en
revistas de ALC (15,8%), se encontré que el 14,5% de los estudios fueron
registrados; no hubo diferencia estadisticamente significativa entre las revistas
de ALC y el grupo de revistas que no eran de la region. Las revistas de ALC
publicaron articulos en espafol, inglés y portugués.

- En el analisis de una muestra aleatoria de 326 de los ECA, se encontré una

diferencia estadisticamente significativa en la evaluacién global del riesgo de

90




sesgo entre los ECA registrados (5,1% alto riesgo; 60,3% riesgo incierto; 34,6%
bajo riesgo) y los no registrados (18,5% alto riesgo; 59,3% riesgo incierto; 22,2%
bajo riesgo). Los estudios registrados fueron considerados con menor riesgo de
sesgo para la mayoria de los dominios evaluados de la herramienta.

- Asimismo, una mayor proporcion de estudios registrados fueron
multinacionales, tuvieron tamafos de muestra y duracién mayores y reportaron
mas frecuentemente informacion acerca de financiamiento, conflictos de interés,
aprobacion por comités de ética y presentacion de formatos de consentimiento
informado a los participantes; estas diferencias fueron estadisticamente
significativas.

- Se encontré6 también una diferencia estadisticamente significativa en la
proporcion de estudios multinacionales, siendo mayor en el grupo de ECA

registrados prospectivamente.
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Abstract

Objective: To determine the prevalence of trial registration in randomized controlled trials (RCTs) published in 2010 (PUBMED/LI-
LACS) from Latin America and the Caribbean’s (LAC) and to compare methodological characteristics between registered and nonregistered
RCTs.

Study Design and Setting: A search for detecting RCTs in which at least the first/contact author had a LAC’s affiliation was made. We
determined if RCTs were registered in the International Clinical Trial Registry Platform (ICTRP). Data were independently extracted by two
authors. The risk of bias (RoB) was assessed in all registered RCTs (n = 89) and in a sample of nonregistered RCTs (n = 237).

Results: The search identified 1,695 references; 526 RCTs from 19 countries were included. 16.9% (89/526) of RCTs were registered in
the ICTRP; however, only 21 (4.0%) were prospectively registered. A significant difference was found in the overall assessment of the RoB
between registered and nonregistered RCTs. Overall, registered RCTs were multinational, had larger sample size and longer follow-up, and
reported more frequently information on funding, conflict of interests, and ethic issues. No significant differences were found when analyzing
prospectively registered RCTs.

Conclusion: This study shows that trial registration rates are still low in LAC and the quality of reporting needs to be im-
proved. © 2012 Elsevier Inc. All rights reserved.

Keywords: Randomized controlled trials; Trial registration; Publication bias; Methods; Latin America and the Caribbean; Cross-sectional study
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1. Introduction

Although randomized controlled trials (RCTs) are con-
sidered the gold standard of evidence, they are subject to
bias, including outcome reporting bias and publication
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bias [1]. Trial registration, full publication of the protocol,
and full reporting of research results have been consid-
ered to reduce bias in literature and promoted to achieve
higher levels of transparency and accountability of clini-
cal trials [2,3].

Currently, the main source of essential protocol informa-
tion can be found in trial registries, which aim at providing
the essential information as defined by the World Health
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What is new?

The prevalence of trial registration in randomized
trials published by Latin America and the Caribbean’s
authors could be improved. In addition, the report of
trial registration in an International Clinical Trial
Registry was associated with improved reporting and
lower risk of bias of randomized controlled trials
(RCTs). However, considering that most registered
RCTs were not prospectively incorporated, significant
difference among groups could be because of complex
and varied reasons, including differences in publication
standards of biomedical journals, wide-ranging knowl-
edge, and interest of authors on the trial registration ini-
tiative, local legislation (i.e., multinational studies), or
ethic committee enforcement among others. Further
efforts to enhance RCT registration could contribute
to this improvement.

Organization (WHO) standards [4]. Similarly, although the
main source to disseminate trial results in a trustworthy
way is the publication of the trial in a peer review journal,
public results databases have been proposed as a comple-
ment to publication [5,6]. Also, trials registration may be
associated with adequate reporting; a previous study [7]
found that authors reporting trial registration in an Interna-
tional Clinical Trial Registry may have a higher adherence
to the CONSORT (Consolidated Standards Of Reporting
Trials) statement [8].

It is difficult to estimate the real number of clinical tri-
als conducted and published worldwide and particularly
in Latin America and the Caribbean’s (LAC). According
to a recent evaluation, from the total number of Phase
II/II trials (n = 7,355) for all industry-sponsored trials
registered in the U.S. trial registry (clinicaltrials.gov) ini-
tiated between July 2008 and December 2010, 7.9% were
conducted in LAC (one trial could be conducted in more
than one continent) [9]. In addition, a search performed
in the International Clinical Trial Registry Platform
(ICTRP) found that 1,323 clinical trials were registered
in 2010, in any of the countries of LAC (a trial can also
be conducted in more than one country and is thus
counted more than once), 732 of which were currently
ongoing [10].

Because there is no information on essential character-
istics of randomized trials conducted in the region re-
garding trial registration, the aim of this study is to
determine the prevalence of trial registration in RCTs
published in PUBMED and LILACS in 2010 in LAC as
well as to compare methodological characteristics be-
tween registered and nonregistered RCTs. We hypothe-
sized that there were differences in reporting quality
items/risk of bias (RoB) between registered and nonregis-
tered RCTs.

2. Methods
2.1. Study design

We conducted a cross-sectional study to evaluate the
prevalence of trials registration and the RoB and other char-
acteristics of RCTs published in PUBMED and LILACS in
2010 in LAC.

2.2. Sample

2.2.1. Eligibility criteria

Inclusion criteria: 1) the report was published between
January 1 and December 31, 2010. RCTs published
“ahead” electronically by journals were included; 2) the re-
port was published as an original article; 3) the study groups
were reported to have been randomly assigned (the report
had to explicitly use the word ‘random’ or variations
thereof, otherwise it was excluded); 4) only studies random-
izing humans or cluster of human were included (e.g., ex-
ample randomization of extracted teeth, biopsies, and so
forth among others were excluded); 5) RCTs in which at
least the first author had a LAC’s affiliation; 6) the study
was conducted in at least one LAC country site; and 7) du-
plicate RCTs were excluded if identified.

2.2.2. Selection of RCT reports

A structured search for identifying RCTs in those journals
was made in Medline (PubMed) (Appendix) and LILACS
(using filter proposed by BIREME’s web page http://lilacs.
bvsalud.org/for locating RCT; no country filter was used)
from January Ist to December 31st, 2010. Titles and ab-
stracts from references were identified and screened. When
there was uncertainty, the full study was obtained to deter-
mine inclusion. Data were extracted from full studies of
abstracts deemed appropriate for inclusion. There was no
restriction for language. Data were recorded and analyzed
using SPSS version 17 (SPSS, Inc., Chicago, IL, USA).

2.2.3. Data extraction

RCTs under consideration were allocated and assessed
by two reviewers for extracting information and assessing
the RoB as described in the Cochrane Collaboration Hand-
book [1]. The instrument was checked in a pilot test by all
assessors. Disagreements were resolved by a third
reviewer.

We did not evaluate secondary publications (i.e., other
RCTs, protocols) when the methods of the study were not
fully reported in the publication and the trialists reported
that the methodology was detailed in another publication.

2.3. Outcomes

2.3.1. Primary outcome

The primary outcomes were the following: 1) Registra-
tion in a recognized International Clinical Trials Registry
of the ICTRP network (including Registry name and
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registration number); each registered RCT was searched in
the ICTRP search portal (http://apps.who.int/trialsearch/) to
assess if the study was prospectively or retrospectively reg-
istered. 2) Assessment of the RoB using the tool proposed
by the Cochrane Collaboration [1].

2.3.2. Secondary outcomes

Information was collected for the following items
among others: publication language; first author affiliation
country; type of intervention; multinational/multicenter
study; ethic and gender information; conflict of interest;
and funding.

2.3.3. Definitions on trial registration

A prospectively registered trial is one where the trial
starting date (actual or anticipated) is the same or posterior
to the date of trial registration.

A retrospectively registered trial is one where the trial
starting date (actual or anticipated) is previous to the trial
registration date.

The trial starting date is the date of the first patient visit.

The Trial registration date is the date when study infor-
mation was submitted to the trial registry for publication.

2.4. Criteria for establishing categories

RCTs were categorized into studies having reported the
registration in an International Clinical Trials Registry and
those that have not.

2.5. Statistical analysis

A descriptive analysis of all evaluated articles was per-
formed. Data obtained were analyzed using SPSS version
17.0 (SPSS, Inc., Chicago, IL, USA). To assess differences
according to the RoB tool, the number and proportion of re-
ports describing each item were calculated. Chi-square (x?)
statistics were used for determining the degree of indepen-
dence between categorical variables. The Holm—Bonferroni
method for multiple testing procedures was used [11]. A dif-
ference statistically significant was considered if P < 0.05.

3. Results

The search identified 1,695 references; 526 RCTs from
19 countries were finally included. 16.9% (89/526) of
RCTs were registered in the ICTRP; however, only 21
(4.0%) were prospectively registered. When analyzing 83
RCTs (15.8%) published in LAC journals, only 14.5% of
them were registered. Those LAC journals published the
articles in Portuguese, Spanish, and English. A flow diagram
of the process of identifying and including studies is shown
in Fig. 1.

There were differences in the report of a number of char-
acteristics of RCTs when comparing registered and nonre-
gistered RCTs (Table 1). For example, a higher significant

Potentially relevant titles
and/or abstracts identified
from PubMed and LILACS:
(n=1.695)

Titles and/or abstracts excluded
(n=1.133)

v

A

Full studies retrieved for
more detailed evaluation
(n=3562)

Studies excluded, with reasons
(i.e. duplicate publication, not
conducted in LAC country,
RCT randomizing teeth, etc)

v (n=36)
RCT included in analysis
(n=526)
RCT from LAC journals
(n=87)

A 4

A

RCT sample for
comparison:
- All registered RCT
(N=289)
- Sample of non-registered
RCT (N =237)

Fig. 1. Flow diagram of the process of identifying and including
studies.

proportion of registered trials was multinational, had larger
sample sizes, and longer follow-up. There also was a signif-
icant difference in the proportion of multinational studies,
when considering only prospectively registered RCTs; how-
ever, no significance was reached when using the Holm—
Bonferroni method for multiple testing procedures.

In addition, nonregistered trials did not frequently report
information on sensitive information, such as conflict of
interests or funding. The proportion of RCTs in which the re-
port of conflict of interests was unclear was significantly
higher in nonregistered trials compared with those that were
registered (45.6% vs. 32%). Conversely, more registered
RCTs significantly reported conflict of interests (18% vs.
9.3%). Overall, more than one-third of RCTs did not report
information on funding and one in five declared having re-
ceived private funding. A significantly higher proportion of
RCTs having reported both the approval by an ethic commit-
tee and the provision of an informed consent was also found
in registered studies (96.2% vs. 87.1%). There was also a sig-
nificant difference in the proportion of reported conflict of
interests when considering only prospectively registered
RCTs; however, no significance was reached when using
the Holm—Bonferroni method. Main characteristics of
included RCTs are described in Table 1.

The RoB [1] was assessed in all registered RCTs (n = 89)
and in a sample of nonregistered RCTs (n = 237). Although
registered RCTs were judged as having lower RoB in each
domain of the RoB tool, significance was reached in some
of them (Table 2). Significant differences were found in
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Table 1. Characteristics of randomized controlled trials (RCTs) included in the study

Characteristics

Registered RCT (N = 89) (%)

Nonregistered RCT (N = 237) (%) Significance (P)

Language
English
Country
Brazil
Multinational
Multicenter
Sample size
N> 100
Pharmacological intervention
Included children (<18 years)
Follow-up
>6 months
Ethic
Report of approval by ethic committee and presentation
of informed consent
Report conflict of interest
Yes
Unclear/not reported
Funding
Public
Private (i.e., pharmaceutical)
Mix
Unclear/not reported
None
Others (i.e., NGOs)

100 91.9 P=0.0131
70 69.4 NS
15.4 4.8 P=0.0037
28 17.7 NS
33.3 23.0 P=0.0897
44.9 50 NS
14.1 17.7 NS
30.3 18.7 P=0.0474
96.2 87.1 P=0.0325
18 9.3 P=0.0469
32 45.6 P=0.0311
25.6 35.9 NS
21.8 12.1 P=0.0362
11.5 5.7 NS
28.2 39.9 NS

2.6 3.6 NS
10.3 2.8 P=0.0167

Abbreviations: NS, not significant; NGO, nongovernmental organization.

the overall assessment of the RoB when comparing regis-
tered (5.1% high; 60.3% unclear; and 34.6% low RoB) and
nonregistered RCTs (18.5% high; 59.3% unclear; and
22.2% low RoB). ‘“Allocation concealment” and ‘‘other
types of bias” domains also were significantly different be-
tween groups. Although a trend favoring registered RCTs
also was noted in the overall assessment, no significant dif-
ferences between groups were found when analyzing only
prospectively registered RCTs.

4. Discussion
4.1. Main findings

This is the first study to use a large sample of publica-
tions from a wide range of journals in health research to
formally investigate the prevalence and characteristics of
registered RCT in LAC. Among 526 randomized trials pub-
lished in LAC in PubMed and LILACSs in 2010, 96% lacked
prospective trial registration and only one of six was—
retrospectively or prospectively—registered in a Primary
registry complying with the WHO standards [4]. Another
study found that 36% of randomized trials published in
the highest top-ranked journals reported trials registration
[7]. In most LAC countries, trial registration is still volun-
tary and few regulations or registries are available. Only the
Brazilian (www.ensaiosclinicos.gov.br) and the Cuban
(http://registroclinico.sld.cu/) trial registries recently meet
(2011) the ICTRP standards and are part of the clinical trial

Primary Register network. The lack of registries and/or reg-
ulation in most of the LAC countries is a barrier to the iden-
tification of, and the awareness of, clinical trials being
conducted in the Region. The trial registration initiative is
a long-term effort involving diverse organizations and indi-
viduals. Although registration is gradually becoming com-
pulsory in a number of jurisdictions, compliance is poor
when registration is voluntary [5,10,12—15].

The requirement for registration at inception in a public
register was introduced by several medical journals led by
the International Committee of Medical Journal Editors in
2004 [15,16]. The CONSORT 2010 Statement included
a new item (item 23) on the availability of the Registration
number and the name of trial registry to improve the report-
ing of an RCT [8]. Adherence to the CONSORT statement
allows to present the evidence with transparency to the
medical literature user and to increase the publication of
articles with high methodological quality. Although the sci-
entific electronic library online, which is cooperative elec-
tronic publishing of LAC scientific journals, endorsed the
trial registration initiative in 2007 [17], some of their jour-
nals did not enforce the report of trial registration.

A number of significant differences in the report of trial
methodological characteristics and RoB domains were
found when comparing registered and nonregistered RCTS.
The “free of selective reporting domain” was the only
component with a higher ROB for registered RCTs. Over-
all, registered RCTs were multinational, had larger sample
size and longer follow-up, and reported more frequently in-
formation on funding, conflict of interests, and ethic issues.


http://www.ensaiosclinicos.gov.br
http://registroclinico.sld.cu/
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Table 2. Risk of bias (RoB) assessment according to registration

Registered  Nonregistered
RCT (N = 89) RCT (N=237) Significance

Domain (%) (%) (P
Sequence generation

Low risk 53.8 46.40 NS

Unclear risk 46.2 50 NS

High risk 0 3.6 NS
Allocation concealment

Low risk 43.6 28.2 P=0.0088

Unclear risk 56.4 64.9 NS

High risk 0 6.9 P=0.0225
Blinding of participants,

personnel, and

outcome assessors

Low risk 52.6 39.1 P=2.633

Unclear risk 37.1 50.4 P=0.0486

High risk 10.3 10.5 NS
Incomplete outcome

data and withdrawals

Low risk 80.8 68.1 P=0.0294

Unclear risk 14.1 20.6 NS

High risk 5.1 11.3 NS
Free of selective

reporting

Low risk 10.2 21.0 P=0.0326

Unclear risk 88.5 77.4 P=0.0407

High risk 1.3 1.6 NS
Other sources of bias

and commentaries

Low risk 71.8 58.5 P=0.0422

Unclear risk 24.4 25.8 NS

High risk 3.8 15.7 P=0.0056
Overall assessment

high/moderate/low

RoB

High risk 5.1 18.5 P=0.0059

Unclear risk 34.6 22.2 P=0.0239

Low risk 60.3 59.3 NS

Considering that most registered RCTs were not prospec-
tively incorporated, significant difference among groups
could be because of complex and varied reasons, including
differences in publication standards of biomedical journals,
wide-ranging knowledge, and interest of authors on the trial
registration initiative, local legislation (i.e., multinational
studies), or ethic committee enforcement among others.
In addition, the same journals frequently published regis-
tered and nonregistered trials.

4.2. Study limitations

This study has a number of limitations. Although sensi-
tive, the search strategy may have missed RCTs. A major
limitation of the filter is that the geographic search strategy
(authors from LAC) only captures the affiliation of the main
author or the contact author of the study; unfortunately
PUBMED does not allow having access to each author’s af-
filiation. Consequently, we only had access to an unknown

proportion of all published RCTs in which at least one au-
thor was from LAC. Also, we presume that an important
proportion of published RCTs in which LAC researchers
were coauthors was not detected by our search strategy. Fur-
thermore, two major electronic databases for identifying
studies, such as Cochrane Central Register of Controlled
Trials and EMBASE were not used as sources of RCTs. An-
other limitation is that the assessment of some items was in-
herently subjective. To reduce the risk of selection bias, the
full article was downloaded, where necessary. Duplicate
data extraction to reduce bias was carried out and involved
a third individual when necessary.

5. Conclusion

The report of trial registration in an International Clini-
cal Trial Registry was associated with improved reporting
and lower RoB of RCT.

Appendix

((randomized controlled trial [pt] OR controlled clinical
trial [pt] OR randomized [tiab] OR placebo [tiab] OR ran-
domly [tiab]) NOT (animals [mh] NOT (humans [mh] AND
animals [mh]))) AND (Latin america* [ad] OR South
America* [ad] central America* [ad] OR carribbean* [ad]
OR Anguilla [ad] OR Antigua and Barbuda [ad] OR Argen-
tina [ad] OR Aruba [ad] OR Bahamas [ad] OR Barbados
[ad] OR Belize [ad] OR Bermuda [ad] OR Bolivia* [ad]
OR Brazil* [ad] OR brasil* [ad] OR British Virgin Islands
[ad] OR Cayman Islands [ad] OR Chile* [ad] OR Colom-
bia* [ad] OR Costa Rica [ad] OR Cuba [ad] OR Dominica
[ad] OR Dominican Republic [ad] OR El Salvador [ad] OR
Ecuador [ad] OR French Guiana [ad] OR Grenada [ad] OR
Guadalupe [ad] OR Guatemala [ad] OR Guyana [ad]
OR Haiti [ad] OR Honduras [ad] OR Jamaica* [ad] OR
Martinique [ad] OR Mexico [ad] OR Montserrat [ad] OR
Netherlands Antilles [ad] OR Nicaragua [ad] OR Panama
[ad] OR Paraguay [ad] OR Peru [ad] OR Puerto Rico
[ad] OR Saint Kitts and Nevis [ad] OR Saint Lucia [ad]
OR Saint Vincent and the Grenadines [ad] OR Suriname
[ad] OR Trinidad and Tobago [ad] OR Uruguay* [ad] OR
Venezuela [ad] OR el Valle [ad] OR Saint John’s [ad] OR
Buenos Aires [ad] OR Oranjestad [ad] OR Nassau [ad]
OR Bridgetown [ad] OR Belmopan [ad] OR sucre [ad]
OR la paz [ad] OR Brasilia [ad] OR sao paulo [ad] OR
rio de janeiro [ad] OR belo horizonte [ad] OR Maceid
[ad] OR manaus [ad] OR Goiania [ad] OR belem [ad]
OR porto alegre [ad] OR Floriandpolis [ad] OR George
Town [ad] OR santiago [ad] OR valparaiso [ad] OR Con-
cepcion [ad] OR temuco [ad] OR bogota [ad] OR cali
[ad] OR medellin [ad] OR barranquilla [ad] OR san jose
[ad] OR Ila habana [ad] OR Santo Domingo [ad] OR San
Salvador [ad] OR Quito [ad] OR guayaquil [ad] OR Saint
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George’s [ad] OR port au prince [ad] OR Tegucigalpa [ad]
OR Kingston [ad] OR Willemstad [ad] OR managua [ad]
OR asuncion [ad] OR lima [ad] OR San Juan [ad] OR Santo
Domingo [ad] OR Kingstown [ad] OR Marigot [ad] OR
Castries [ad] OR Paramaribo [ad] OR Montevideo [ad]
OR Caracas [ad] OR Road Town [ad] OR Mexicali [ad]
OR Tuxtla Gutiérrez [ad] OR chihuahua [ad] OR
Guanajuato [ad] OR guadalajara [ad] OR toluca [ad]
OR morelia [ad] OR Monterrey [ad] OR puebla [ad] OR
argentinean [ad] OR mexican [ad] OR bolive* [ad] OR
costaric* [ad])
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9. DISCUSION

Los estudios que integran esta tesis (75,81,82) y un estudio adicional, que se
encuentra en revision externa para ser publicado (86), evaluaron el impacto de la
implementacion de la iniciativa de registro prospectivo de EC promovida por la
OMS. Para ello, se evalud la influencia del registro prospectivo de EC en el
reporte de la calidad de la publicacion de los ECA, la calidad del reporte de la
informacion disponible en los registros que integran la red de la OMS en una
muestra aleatoria de ECA, y se determind la prevalencia de registro de los

estudios y sus caracteristicas en ALC.

Para cada uno de los articulos, se selecciondé una muestra representativa de
ECA de los que se extrajo y analizé informacion metodolégica. El grupo de ECA
seleccionados permitié la evaluacion metodologica de ECA publicados a nivel
global (primer articulo) (75) y en ALC (tercer articulo y anexo 4) (82,86), asi
como la informaciéon de los protocolos de los estudios registrados en la
plataforma de registro de la OMS (ICTRP) (75,81,82,86). Adicionalmente, los
trabajos que conforman esta tesis han permitido poner de manifiesto las
diferencias existentes entre los registros de ECA, entre la produccion de
investigacion clinica de los paises, particularmente en ALC, y en caracteristicas

de los mismos estudios como el financiamiento.
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La iniciativa de registro de EC, que recoge informacién acerca de los protocolos
de un numero importante y creciente de EC, ha permitido el surgimiento de
estudios metodologicos que evaluan no solo las caracteristicas, riesgos de

sesgo y calidad de estos, sino la posibilidad de tener una vision global de la

investigacion clinica.

Una limitacién comun de los articulos es la importante proporcion de EC que no
reportan de manera adecuada la informacién recabada. Sin embargo, la
identificacion de esta carencia es en si misma un resultado importante de los

estudios, asi como las recomendaciones para su mejora.

Por otra parte, la realizacibn de comparaciones multiples en cada uno de los
articulos es un limitante adicional que se control6é recurriendo a la prueba de
Bonferroni. De la misma manera, se utilizaron escalas subjetivas desarrolladas
(CONSORT, riesgo de sesgo) para evaluar la calidad en el reporte y el riesgo de
sesgo de los EC. Este limitante fue manejado con la evaluacion independiente
por dos (o incluso tres) revisores cuando fue necesario y se describio el
coeficiente kappa para determinar el grado de concordancia inter-observador

(primer articulo). Adicionalmente, en todos los estudios que conforman esta
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tesis, los investigadores participaron en una prueba piloto para conocer y usar

con detalle los instrumentos.

9.1 La iniciativa de registro y la calidad en el reporte de los EC publicados

Desde su publicacion hace mas de una década, el instrumento desarrollado por
el grupo CONSORT - y actualizado en el 2001 y el 2010 — ha sido utilizado
como guia para elaborar el protocolo de los EC y evaluar la calidad en el reporte
de los estudios permitiendo al lector obtener una mejor comprension de su

disefo, conduccion, analisis e interpretacion (64,68).

El reporte completo y transparente de la investigacion facilita la evaluacion
critica de los estudios, y con ello se fortalece el proceso de toma de decisidon
para incorporar las diferentes intervenciones en el conjunto de prestaciones de
los sistemas de salud. El reporte adecuado de la investigacion permite tener un
cuerpo de evidencia mayor al incluirse en las revisiones sistematicas vy
metanalisis un numero mayor de estudios de buena calidad que fundamentan

evidencias robustas.

A pesar de que diversos estudios han evidenciado una mejora en la calidad del

reporte de los EC (69-74), los hallazgos de esta tesis (primer articulo, (75))
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muestran que el avance en el adecuado reporte de este tipo de estudios es aun
insuficiente, incluso en las revistas mas reconocidas por su alto factor de
impacto. Nuestros hallazgos son consistentes con los de estos estudios en este
grupo de ECA publicados en revistas con un alto factor de impacto. La
asociacion entre la calidad en el reporte de los ECA y el factor de impacto es
controversial. Algunos estudios han encontrado que las revistas con mayor

factor de impacto presentan una mejor calidad en el reporte (75,76).

En este trabajo de tesis (75) no se encontraron diferencias estadisticamente
significativas entre el grupo de revistas con mayor factor de impacto al
compararlo con el grupo de aquellas que tenian menor factor de impacto. Es
también evidente que el factor de impacto no es “per se” sinbnimo de buena
calidad en el reporte. Sin embargo, hay que tener en cuenta que el grupo de las
55 revistas estudiadas fueron aquellas con mayor factor de impacto de todas las

revistas incluidas en la lista del Thomson Scientific’'s Journal Citation Reports.

Se observo una baja adherencia al reporte adecuado de algunos items de la
herramienta CONSORT que son fundamentales desde el punto de vista de la
metodologia (64): secuencia de aleatorizacion, ocultamiento de la secuencia de

aleatorizacion, implementacion de la aleatorizacion y cegamiento. Estos
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elementos contemplan aspectos criticos del disefio y conduccion de un EC para

evitar sesgos de seleccion y deteccidn entre otros (5) y se constituyen en el

fundamento de la validez interna de los EC.

La falta de adecuado reporte de estos aspectos dificulta la evaluacion adecuada
de la evidencia que aportan los estudios. Un estudio que comparoé los protocolos
de los EC con la publicacion final del estudio encontré que los autores reportaron
adecuadamente el ocultamiento de la secuencia de aleatorizacidon en el
protocolo en todos los ensayos estudiados pero unicamente lo reportaron en la
publicacién el 42%, asi como el tamafio de la muestra en 76% versus 16% y el
analisis por intencion a tratar en el 83% versus el 69% en el reporte de la

publicacion (77).

En relacion al reporte del registro de los EC, se observo que apenas un tercio de
los ECA fueron registrados en un registro de EC perteneciente a la red de la
OMS. Otro estudio que evalud 10 revistas de alto impacto determin6 que el 45%

de los ensayos habian sido registrados (70).

De acuerdo a los hallazgos del primer estudio de esta tesis (75), los ECA que

reportaron haber sido registrados presentaron una proporcion mayor con
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adecuado reporte de algunos criterios metodolégicos como la implementacién de
la aleatorizacion, el diagrama de flujo, las caracteristicas y el reclutamiento de

los participantes.

En un estudio publicado en 2012 (78) se comparo la calidad en el reporte de los
EC registrados, el reporte presentado por los productores de tecnologia sanitaria
y la publicacion final del estudio. Los autores encontraron que el 38% de los
estudios habian sido registrados y que cada uno de los reportes fue
complementario pues ninguno contenia toda la informacién para realizar una
adecuada evaluacion. La informacién acerca de los desenlaces de los estudios

fue estadisticamente mejor en los registros de EC que en la publicacion final.

9.2 Calidad de la informacion de los registros de EC

Como fue mencionado anteriormente, a pesar de iniciativas importantes como la
del grupo CONSORT (64,68) para mejorar el reporte de los resultados de la
investigacion, frecuentemente las publicaciones finales de los estudios proveen
detalles insuficientes acerca de las caracteristicas metodologicas de los estudios
y no reflejan la manera como se disefid y condujo el EC (79,80). La informacion
recabada por los registros de EC puede complementar aquella presentada en la

publicacion final del estudio ademas de identificar los estudios realizados.

99



Discusion

A pesar de que uno de nuestros estudios que forma parte de esta tesis (segundo
articulo, (81)) revela la importancia de evaluar la informacion metodoldgica
contenida en estos registros, se pone de manifiesto la variabilidad en la calidad
entre los diferentes registros que conforman la red de la plataforma de ICTRP y
evidencia la necesidad de exigir la mejora en la calidad de esta informacion.
Algunos estudios previos evaluaron caracteristicas o aspectos particulares en
los registros (28,58-63); sin embargo en el estudio mencionado se realizdé una
evaluacion de todos los items metodolégicos que mostré que los registros
pueden ser utiles para evaluar el riesgo de sesgo de los EC y otros aspectos

relacionados con la validez interna y externa.

El estudio de Wieseler y colaboradores confirmé recientemente estos hallazgos
(78). Las causas de la alta proporcion de informacién incompleta o
inadecuadamente reportada son variadas e incluyen el hecho de que las
caracteristicas metodoldgicas no son de obligatorio reporte como parte del
conjunto y que algunos registros no evaluan el contenido cientifico de los
campos registrados, entre otros factores. Los hallazgos de nuestro estudio (81)
marcan sin embargo diferencias importantes entre los registros. Por ejemplo, la
calidad metodoldgica de la informacion del registro australiano y del registro de

la India es significativamente mejor comparada con el resto de los registros.
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Estos dos registros tienen campos especificos para solicitar informacion con
respecto a la generacion de la secuencia de aleatorizacion, al ocultamiento de la
misma, al cegamiento etc. Es decir, que los patrocinadores o registrantes
proveen informacion de manera adecuada en la medida en que se les solicita.
Este hallazgo es relevante para el desarrollo de futuros registros primarios y
para mejorar el contenido de los actuales. En un estudio de un grupo de
ensayos registrados en clinicaltrials.gov, Ross y colaboradores (60) reportaron
que alrededor del 100% de los campos obligatorios exigidos fueron rellenados
(no se evalud la calidad del contenido) en tanto que los campos opcionales

fueron diligenciados en aproximadamente el 60% de las veces.

Es aconsejable que los registros que pertenecen a la red de la OMS consideren
incluir campos especificos relacionados con las caracteristicas metodologicas
que permiten evaluar el riesgo de sesgo de los estudios. Esta medida, que se
focaliza en precisar algunos aspectos metodolégicos clave, permitiria
complementar y comparar la informacion de los registros con la publicacion final,
tal como se evidencié en los trabajos de esta tesis (81) y en el estudio
recientemente publicado por Wieseler (78). Sin embargo, es importante recalcar
que un porcentaje mayoritario de los estudios no son registrados todavia en

alguno de los registros de la plataforma de la OMS (ICTRP) (70,75,78,82).
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Por ultimo, los hallazgos de los trabajos de esta tesis (81) enfatizan la necesidad
de tener acceso al protocolo completo del EC y sus enmiendas, ademas de la
informacion contenida en los registros de ensayos como un complemento para
obtener informacion metodoldgica acerca del estudio, para disminuir tanto el
sesgo de reporte como el de publicacion (83,84). Es aconsejable que el
protocolo del estudio sea presentado también de manera estandarizada y como

consecuencia, se ha venido trabajando en algunas propuestas al respecto (85).

9.3 Iniciativa de registro de EC en ALC

Desde 2005 ha existido un incremento importante en el registro de EC a nivel
mundial. De acuerdo con la informacion suministrada por el buscador de ICTRP,
se observa un incremento anual en el numero de EC en ALC pero este ha sido
menor que el registrado a nivel mundial. Incluso comparado con los paises que
componen la regién de EMRO en el Norte de Africa, Golfo Pérsico entre otros
(regidon este mediterraneo de la OMS, “Eastern Mediterranean Regional Office”
por sus siglas en ingles), el crecimiento ha sido menos notorio. También, el
numero de EC que estan reclutando participantes de modo activo ha tenido un

incremento exponencial a nivel global pero no en ALC.
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Los hallazgos de los estudios de esta tesis concuerdan con esta tendencia de
registro en ALC comparado con el resto del mundo. En el estudio que evalud los
ECA publicados en revistas con alto factor de impacto, el 36% habia sido
registrado mientras que en ALC, dos afios después, apenas un 17% de los ECA
publicados habia sido registrado (tercer articulo, (82)). Esto evidencia la
necesidad de promover la iniciativa de registro en los paises que componen esa
region, creando registros nacionales de EC, expidiendo decretos y normas para
regular la obligatoriedad de registrar e impulsando la solicitud por parte de los
comités de ética en investigacion para que el registro de ensayos sea incluido en

el consentimiento informado y por los editores de las revistas biomédicas.

Nuestro tercer estudio publicado (82) es el primero que evalua una muestra
importante de estudios publicados en un rango apreciable de revistas
biomédicas para determinar la prevalencia de registro y caracteristicas de los
ECA en ALC. Unicamente el 4% de los 526 ECA identificados fue registrado de
manera prospectiva y en total solo uno de cada seis lo fue, incluyendo el registro
prospectivo y retrospectivo. En la mayoria de los paises de ALC el registro no es
obligatorio y para la fecha en que se realizd este estudio no existia ningun
registro de EC en la region aparte de clinicaltrials.gov. El registro brasilero de EC

(www.ensaiosclinicos.gov.br) y el registro cubano de EC

(http://registroclinico.sld.cu) forman parte de la red de registros de la OMS a
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partir del afno 2011. La carencia de registros nacionales asi como de
regulaciones es un obstaculo importante para la implementacion de la iniciativa

en la region.

Se encontraron algunas diferencias estadisticamente significativas en el reporte
de algunas caracteristicas metodologicas (utilizando la herramienta de riesgo de
sesgo) entre los ECA registrados y aquellos que no lo fueron. En general,
aquellos ensayos registrados presentaron un menor riesgo de sesgo, fueron
multinacionales, tuvieron tamanos muestrales mayores, mayor tiempo de
seguimiento y reportaron mas frecuentemente informacién en relacion a
conflictos de interés, comités de ética y consentimiento informado. Asimismo, los
ECA registrados fueron mas frecuentemente financiados por el sector privado
que aquellos no registrados. Es presumible que el sector privado disponga de
mayores recursos y estandares de reporte y que esta circunstancia impacte en

la calidad del registro de los estudios.
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10. CONCLUSIONES

10.1 Implicaciones para las politicas de salud
- Los hallazgos de los estudios que componen esta tesis (75,81,82,86)
contribuyen a guiar el desarrollo de estrategias para promover el registro de los

EC tanto a nivel mundial como en ALC.

- Se evidencia que la prevalencia de registro prospectivo de EC es aun baja, en
especial en los paises de mediano y bajo nivel de ingreso. Es notorio que
mayoritariamente los patrocinadores e investigadores de los EC registraron

retrospectivamente los estudios.

- Se pone de manifiesto la necesidad de exigir la mejora en la calidad del reporte
de los estudios y de los protocolos de los mismos. Se encontré que los reportes
de los EC, sea la publicacion final o el registro del protocolo del estudio, fue

frecuentemente inadecuado o incompleto.

- También se evidencia la necesidad de fortalecer la legislacion en relacion al
registro de EC, de promover el registro de los ensayos entre las diferentes
partes interesadas y establecer un marco para mejorar la calidad del reporte de

la investigacion clinica financiada desde los diferentes sectores econdmicos.
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- En base al andlisis comparativo efectuado de los diferentes registros primarios
de EC, se proponen directrices para el desarrollo de los registros desde el punto

de vista técnico y de contenido de los campos.

- La investigacion clinica frecuentemente no se enfoca en las prioridades en
investigacion identificadas por los paises de ALC, por lo que se resalta la
necesidad de implementar las agendas nacionales de investigacion. Los
registros de EC son herramientas que contribuyen a monitorizar la

implementacion de las agendas de investigacion.

10.2 Implicaciones para la investigacion
- La iniciativa de registro de EC es en si mismo un objeto de investigacion que
requiere desarrollo y metodologias innovadoras. Los estudios que conforman
esta tesis ayudan a consolidar el bagaje metodologico para el estudio de este

tema.

- Los hallazgos de los estudios realizados indican la necesidad de que mas
estudios evaluen y monitoreen el impacto de la iniciativa de registro de EC
liderado por la OMS y de las caracteristicas de la investigacion clinica para guiar

las politicas en salud.
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- Teniendo en cuenta que la calidad en el reporte de la informacién fue variable y
que elementos clave para la transparencia como la declaracion de conflictos de
interés y el financiamiento fue frecuentemente omitido en las publicaciones, es

de particular interés profundizar en estudios que evaluen estos factores.

- Asimismo, es fundamental analizar los motivos por los cuales los
investigadores, en particular de los paises con ingresos bajos y medianos, no
realizan el registro prospectivo de EC y evaluar mecanismos para incrementar la

adherencia al registro.

109



110



BIBLIOGRAFIA

111



Bibliografia

11. BIBLIOGRAFIA

1. Tibi S. Al-Razi and Islamic medicine in the 9th century. J R Soc Med.
2006;99(4):206-7.

2. Reveiz L, Saenz C. El registro de ensayos clinicos en el marco del
consentimiento informado: aplicando la declaracion de Helsinki. Rev Med
Hondur 2011;79(4):213-14.

3. Dunn PM. James Lind (1716-94) of Edinburgh and the treatment of
scurvy. Arch Dis Child Fetal Neonatal Ed 1997;76:64-5.

4. Chalmers |, Clarke M. Commentary: the 1944 patulin trial: the first properly
controlled multicentre trial conducted under the aegis of the British
Medical Research Council. Int J Epidemiol. 2004;33(2):253-60.

5. Higgins JPT, Green S, editors. (2009) Cochrane Handbook for Systematic
Reviews of Interventions Version 5.0.1. The Cochrane Collaboration.

Available from www.cochrane-handbook.org. Accessed in July 30, 2011.

6. Chalmers |. Underreporting research is scientific misconduct. JAMA.
1990;263:1405-1408.
7. Dickersin K, Rennie D. Registering Clinical Trials. JAMA.

2003;290(4):516-23.

112



10.

11.

12.

13.

14.

Bibliografia

Ugalde A, Homedes N. Medicamentos para lucrar. La transformacion de
la industria farmacéutica. Salud colectiva 2009; 5(3):305-322.

von EIm E, Rallin A, Blimle A, Huwiler K, Witschi M, Egger M. Publication
and non-publication of clinical trials: longitudinal study of applications
submitted to a research ethics committee. Swiss Med Wkly. 2008;138(13-
14):197-203.

Hall R, de Antueno C, Webber A. Canadian Research Ethics Board.
Publication bias in the medical literature: a review by a Canadian
Research Ethics Board. Can J Anaesth. 2007;54(5):380-8.

Blumle A, Kasenda B, Saccilotto R, Briel M, von EIm E. Epidemiology and
publication history of randomized controlled trials that were discontinued.
The Cochrane Collaboration Colloquium, Madrid 2011 (poster).

Blimle A, Antes G, Schumacher M, Just H, von Elm E. Clinical research
projects at a German medical faculty: follow-up from ethical approval to
publication and citation by others. J Med Ethics. 2008;34(9):e20.

Decullier E, Chapuis F. Impact of funding on biomedical research: a
retrospective cohort study. BMC Public Health. 2006;6:165.

Pich J, Carné X, Arnaiz JA, Gémez B, Trilla A, Rodés J. Role of a
research ethics committee in follow-up and publication of results. Lancet.

2003;361(9362):1015-6.

113


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Decullier%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chapuis%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/16792794
http://www.ncbi.nlm.nih.gov/pubmed/16792794
http://www.ncbi.nlm.nih.gov/pubmed

Bibliografia

15.de Jong JP, Ter Riet G, Willems DL. Two prognostic indicators of the
publication rate of clinical studies were available during ethical review. J
Clin Epidemiol. 2010;63(12):1342-50.

16.Lee K, Bacchetti P, Sim |. Publication of Clinical Trials Supporting
Successful New Drug Applications: A Literature Analysis. PLoS Med 2008;
5(9): e191.

17.Rising K, Bacchetti P, Bero L. Reporting bias in drug trials submitted to the
Food and Drug Administration: review of publication and presentation.
PLoS Med. 2008;5(11):e217; discussion e217.

18. Whittington CJ, Kendall T, Fonagy P, Cottrell D, Cotgrove A, Boddington
E. Selective serotonin reuptake inhibitors in childhood depression:
systematic review of published versus unpublished data. Lancet.
2004;24:363(9418):1341-5.

19.Song F, Parekh S, Hooper L, Loke YK, Ryder J, Sutton AJ, Hing C, Kwok
CS, Pang C, Harvey |. Dissemination and publication of research findings:
an updated review of related biases. Health Technol Assess.
2010;14(8):iii, ix-xi, 1-193.

20.Sutton AJ, Duval SJ, Tweedie RL, Abrams KR, Jones DR. Empirical
assessment of effect of publication bias on meta-analyses. BMJ.

2000;320:1574-7.

114



Bibliografia

21.Hopewell S, Loudon K, Clarke MJ, Oxman AD, Dickersin K. Publication
bias in clinical trials due to statistical significance or direction of trial
results. Cochrane Database Syst Rev. 2009;(1):MR000006.

22.Vavken P, Dorotka R. The prevalence and effect of publication bias in
orthopaedic meta-analyses. J Orthop Sci. 2011;16(2):238-44.

23.Hopewell S, McDonald S, Clarke M, Egger M. Grey literature in meta-
analyses of randomized trials of health care interventions. Cochrane
Database Syst Rev. 2007;(2):MR000010.

24.Lee KP, Boyd EA, Holroyd-Leduc JM, Bacchetti P, Bero LA. Predictors of
publication: characteristics of submitted manuscripts associated with
acceptance at major biomedical journals. Med J Aust 2006;184(12):621-6.

25.Dowsett SA, Van Campen LE, Bednar LA. Developing good scientific
publishing practices: one pharmaceutical company's perspective. Curr
Med Res Opin. 2010;26(6):1249-54.

26.Hopewell S, Clarke M, Stewart L, Tierney J. Time to publication for results
of clinical trials. Cochrane Database Syst Rev. 2007;(2):MR000011.

27.Stern JM, Simes RJ. Publication bias: evidence of delayed publication in a

cohort study of clinical research projects. BMJ. 1997;315(7109):640-5.

115



Bibliografia

28.Mathieu S, Boutron I, Moher D, Altman DG, Ravaud P. Comparison of
registered and published primary outcomes in randomized controlled
trials. JAMA 2009;302(9):977-84.

29.Dwan K, Altman DG, Arnaiz JA, Bloom J, Chan AW, Cronin E, Decullier E,
Easterbrook PJ, Von EIm E, Gamble C, Ghersi D, loannidis JP, Simes J,
Williamson PR. Systematic review of the empirical evidence of study
publication bias and outcome reporting bias. PLoS One. 2008;3(8):e3081.

30.Kirkham JJ, Dwan KM, Altman DG, Gamble C, Dodd S, Smyth R,
Williamson PR. The impact of outcome reporting bias in randomised
controlled trials on a cohort of systematic reviews. BMJ. 2010;340:c365.
doi: 10.1136/bmj.c365.

31.Chan AW, Altman DG. Identifying outcome reporting bias in randomised
trials on PubMed: review of publications and survey of authors. BMJ.
2005;330(7494):753.

32.Smyth RM, Kirkham JJ, Jacoby A, Altman DG, Gamble C, Williamson PR.
Frequency and reasons for outcome reporting bias in clinical trials:
interviews  with trialists. BMJ. 2011 Jan 6;342:c7153. doi:

10.1136/bmj.c7153.

116



Bibliografia

33.DeAngelis C, Drazen JM, Frizelle FA, Haug C, Hoey J, Horton R, et al.
Clinical trial registration: a statement from the International Committee of
Medical Journal Editors. N Engl J Med. 2004;351:1250-1.

34.Reveiz L, Delgado MB, Urrutia G, Ortiz Z, Garcia Dieguez M, Marti-
Carvajal A et al. The Latin American Ongoing Clinical Trial Register
(LATINREC). Rev Panam Salud Publica. 2006;19(6):417-22.

35.Reveiz L, Cuervo LG. Implementacion de la iniciativa de registro de
ensayos clinicos. Rev Col Anest. 2011;39(1):21-26.

36.Krleza-Jeri¢ K, Lemmens T, Reveiz L, Cuervo LG, Bero LA. Prospective
registration and results disclosure of clinical trials in the Americas: a
roadmap toward transparency. Rev Panam Salud Publica. 2011;30(1):87-
96.

37.Reveiz L, Saenz C, Murasaki RT, Cuervo LG, Ramalho L. Avances y
retos en el registro de ensayos clinicos en América Latina y el Caribe.
Rev Peru Med Exp Salud Publica. 2011;28(4):676-81.

38. Clinicaltrials.gov. About clinicaltrials.gov. Bethesda: National Institutes of

Health; ¢2008. Disponible en: http://clinicaltrials.gov/ct2/info/about.

Acceso, abril 2011.
39.Lemmens T, Bouchard R. Mandatory clinical trial registration: rebuilding

public trust in medical research. In: Gehner M, Jupp S, Penea O, eds.

117


http://clinicaltrials.gov/ct2/info/about

Bibliografia

Global Forum update on research for health. Vol. 4: Equitable access:
research challenges for health in developing countries. London: Pro-Book
Publishing; 2007. Pp.40-6. Disponible en:

http://www.globalforumhealth.org/content/download/412/2476/file/s14812.

pdf.

40. Office of New York State Attorney General Eliot Spitzer. Major
pharmaceutical firm concealed drug information: Glaxo SmithKline. Press
release, 2 June 2004. Disponible en:
http://www.ag.ny.gov/media_center/2004/jun/jun2b_04.html Acceso
Diciembre 20111.

41.Bass A. Side effects: a prosecutor, a whistleblower, and a bestselling
antidepressant on trial. 1st ed. Chapel Hill, NC: Algonquin Books; 2008.

42.De Angelis CD, Drazen JM, Frizelle FA, Haug C, Hoey J, Horton, R et al.
International Committee of Medical Journal Editors. Is this clinical trial fully
registered? A statement from the International Committee of Medical
Journal Editors. Ann Intern Med. 2004;141:477-8.

43.De Angelis CD, Drazen JM, Frizelle FA, Haug C, Hoey J, Horton R, et al.
Is this clinical trial fully registered? A statement from the International

Committee of Medical Journal Editors. N Engl J Med. 2005;352(23):2436-

8.

118


http://www.globalforumhealth.org/content/download/412/2476/file/s14812.pdf
http://www.globalforumhealth.org/content/download/412/2476/file/s14812.pdf

Bibliografia

44 Ministerial Summit on Health Research. The Mexico Statement on Health
Research. Knowledge for better health: strengthening health systems.
Mexico City: Ministerial Summit on Health Research; 2004. Disponible en:
http://www.who.int/rpc/summit/agenda/Mexico_Statement-English.pdf.
Acceso diciembre 2011.

45.World Health Organization. World Health Organization international
clinical trials registry platform. New standards for registration of human
medical research. Geneva: WHO; 2006. Disponible en:
http://www.who.int/mediacentre/news/releases/2006/pr25/en/. Acceso
diciembre 2011

46.BIREME/PAHO/WHO. Clinical trials should be registered before
publication in LILACS and SciELO journals. Newsletter 2006 VHL 059
01/09. Sao Paulo: BIREME/PAHO/WHO; 2006.

47.Food and Drug Administration Amendments Act (FDAAA) of 2007.
Disponible en:
http://www.fda.gov/Regulatorylnformation/Legislation/FederalFoodDrugan
dCosmeticActFDCAct/SignificantAmendmentstotheFDCAct/FoodandDrug
AdministrationAmendmentsActof2007/default.htm. Acceso en diciembre

2011.

119



Bibliografia

48.World Medical Association. WMA Declaration of Helsinki: ethical principles
for medical research involving human subjects. Ferney-Voltaire, France:
WMA; 2008. Disponible en:
http://www.wma.net/en/30publications/10policies/b3/index.html. Acceso
diciembre 2011.

49. EFPIA-PHRMA-IFPMA-JPMA. Joint Position on the Disclosure of Clinical
Trial Information via Clinical Trial Registries and Databases. Geneva:
IFPMA,; 2008.

50.Pan American Health Organization, 49th Directing Council, 61st Session
of the Regional Committee of WHO for the Americas. Policy on research
for health: document CD49/10. Washington, DC: PAHO; 2009. Available
from:
http://new.paho.org/hg/index.php?option=com_content&task=view&id=164
0&ltemid=1425&lang=en. Acceso diciembre 2010.

51.Organizaciéon Mundial de la Salud. International Clinical Trials Registry
Platform (ICTRP). Geneva: WHO; c2011.

52.Presidential Commission for the Study of Bioethical Issues. Research
Across Borders. Proceedings of the International Research Panel of the
Presidential Commission for the Study of Bioethical Issues. Acceso

septiembre 2011. Disponible en:

120



Bibliografia

http://bioethics.gov/cms/sites/default/files/PCSBI-IRP_Research-Across-

Borders.pdf

53. Presidential Commission for the Study of Bioethical Issues. Moral science;
Protecting Participants in Human Subjects Research. Acceso Diciembre
2011. Disponible en:

http://bioethics.gov/cms/sites/default/files/Moral%20Science %20-

%20Final.pdf

54 Department of Health and Human Services. Food and Drug
Administration. Informed Consent Elements. 21 CFR Part 50 [Docket No.
FDA-2009-N-0592] RIN No. 0910-AG32.

55.Reveiz L, Cardona AF, Ospina EG. Clinical trial registration. N Engl J Med
2005;352(2):198-9.

56. Australian New Zealand Clinical Trials Registry. Camperdown, New South
Wales, Australia: ANZCTR; 2007. Disponible en: http://www.anzctr.org.au.
Acceso enero 2012.

57.Viergever RF, Ghersi D. The quality of registration of clinical trials. PLoS
One. 2011; 24;6(2):e14701.

58.Sekeres M, Gold JL, Chan A, Lexchin J, Moher D, et al. Poor Reporting of
Scientific Leadership Information in Clinical Trial Registers. PLoS ONE

2008; 3(2): e1610 doi:10.1371/journal.pone.0001610.

121


http://bioethics.gov/cms/sites/default/files/PCSBI-IRP_Research-Across-Borders.pdf
http://bioethics.gov/cms/sites/default/files/PCSBI-IRP_Research-Across-Borders.pdf
http://bioethics.gov/cms/sites/default/files/Moral%20Science%20-%20Final.pdf
http://bioethics.gov/cms/sites/default/files/Moral%20Science%20-%20Final.pdf

Bibliografia

59.Moja LP, Moschetti I, Nurbhai M, Compagnoni A, Liberati A, Grimshaw JM
et al. Compliance of clinical trial registries with the World Health
Organization minimum data set: a survey. Trials 2009;10:56.

60.Ross JS, Mulvey GK, Hines EM, Nissen SE, Krumholz HM. Trial
Publication after Registration in ClinicalTrials.Gov: A Cross-Sectional
Analysis. PLoS Med 2009;6(9): e1000144. doi:10.1371/journal.
pmed.1000144.

61.Zarin DA, Tse T, Ide NC. Trial Registration at ClinicalTrials.gov between
May and October 2005. N Engl J Med 2005;353(26):2779-87.

62.Wildt S, Krag A, Gluud L. Characteristics of randomised trials on diseases
in the digestive system registered in ClinicalTrials.gov: a retrospective
analysis. BMJ Open 2011;1:e000309 doi:10.1136/bmjopen-2011-000309

63.Tse T, Wiliams RJ, Zarin DA. Reporting "basic results" in
ClinicalTrials.gov. Chest. 2009.;136(1):295-303.

64.Moher D, Schulz KF, Altman D. The CONSORT statement: revised
recommendations for improving the quality of reports of parallel-group
randomized trials. JAMA 2001;285(15):1987-91.

65.Landis JR, Koch GG. The measurement of observer agreement for

categorical data. Biometrics 1977;33:159-174.

122



Bibliografia

66. Fleiss JL. Statistical methods for rates and proportions, 2nd edition. New
York: Wiley; 2000.

67.Holm S. "A simple sequentially rejective multiple test procedure".
Scandinavian Journal of Statistics 1979;6:65-70.

68.Schulz KF, Altman DG, Moher D, for the CONSORT Group. CONSORT
2010 Statement: updated guidelines for reporting parallel group
randomized trials. BMJ 2010; 340: c332.

69.Mills EJ, Wu P, Gagnier J, Devereaux PJ. The quality of randomized trial
reporting in leading medical journals since the revised CONSORT
statement. Contemp Clin Trials 2005;26:480e7.

70.Devereaux PJ, Manns BJ, Ghali WA, Quan H, Guyatt GH. The reporting of
methodological factors in randomized controlled trials and the association
with a journal policy to promote adherence to the consolidated standards
of reporting trials (CONSORT) checklist. Control Clin Trials
2002;23:380e8.

71.Mills E, Wu P, Gagnier J, Heels-Ansdell D, Montori VM. An analysis of
general medical and specialist journals that endorse CONSORT found
that reporting was not enforced consistently. J Clin Epidemiol

2005:;58:662e7.

123



Bibliografia

72.Moher D, Jones A, Lepage L: CONSORT Group (Consolidated Standards
for Reporting of Trials). Use of the CONSORT statement and quality of
reports of randomized trials. A comparative before-and-after evaluation.
JAMA 2001;285:1992e5.

73.Kane RL, Wang J, Garrard J. Reporting in randomized clinical trials
improved after adoption of the CONSORT statement. J Clin Epidemiol
2007;60:241e9.

74.Lee KP, Schotland M, Bacchetti P, Bero LA. Association of journal quality
indicators with methodological quality of clinical research articles. JAMA
2002;287:2805e8.

75.Reveiz L, Cortés-Jofré M, Asenjo Lobos C, Nicita G, Ciapponi A, Garcia-
Dieguez M et al. Influence of trial registration on reporting quality of
randomized trials: study from highest ranked journals. J Clin Epidemiol.
2010;63(11):1216-22.

76.Ziogas DC, Zintzaras E. Analysis of the quality of reporting of randomized
controlled trials in acute and chronic myeloid leukemia, and
myelodysplastic syndromes as governed by the CONSORT statement.
Ann Epidemiol 2009;19:494e500.

77.Soares HP, Daniels S, Kumar A, Clarke M, Scott C, et al. Bad reporting

does not mean bad methods for randomised trials: observational study of

124



Bibliografia

randomised controlled trials performed by the Radiation Therapy
Oncology Group. BMJ 2004;328:22¢4.

78.Wieseler B, Kerekes MF, Vervoelgyi V, McGauran N, Kaiser T. Impact of
document type on reporting quality of clinical drug trials: a comparison of
registry reports, clinical study reports, and journal publications. BMJ. 2012
3;344:d8141. doi: 10.1136/bm;j.d8141.

79.Chan AW, Altman DG. Epidemiology and reporting of randomised trials
published in PubMed journals. Lancet 2005;365:1159-62.

80.Hopewell S, Dutton S, Yu LM, Chan AW, Altman DG. The quality of
reports of randomised trials in 2000 and 2006: comparative study of
articles indexed in PubMed. BMJ 2010 ;340:¢c723.

81.Reveiz L, Chan AW, Krleza-Jeri¢ K, Granados CE, Pinart M, Etxeandia |
et al. Reporting of methodologic information on trial registries for quality
assessment: a study of trial records retrieved from the WHO search portal.
PLoS One. 2010 31;5(8):e12484.

82.Reveiz L, Bonfill X, Glujovskyc D, Pinzon CE, Asenjo-Lobos C, Cortes M
et al. Trial registration in Latin America and the Caribbean’s: study of
randomized trials published in 2010. J Clin Epidemiol 2012;65(5):482-7.

83.Chan AW. Bias, spin, and misreporting: time for full access to trial

protocols and results. PLoS Med2008;5:e230.

125


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wieseler%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kerekes%20MF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vervoelgyi%20V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McGauran%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaiser%20T%22%5BAuthor%5D

Bibliografia

84.Miller JD. Registering clinical trial results: the next step. JAMA
2010;303:773-4.

85.No authors listed. Strengthening the credibility of clinical research. Lancet
2010;375:1225.

86.Reveiz L, Sangalang S, Glujovsky D, Pinzon C, Asenjo-Lobos C, Cortes M
et al. Characteristics of randomized trials published in Latin America and
the Caribbean according to funding source. Clinical trials (forthcoming
2012).

87.The World Bank (2010). Latin America and the Caribbean, population
total. Disponible en: http://data.worldbank.org/region/LAC. Accesso julio
2011.

88.Alger J, Becerra-Posada F, Kennedy A, Martinelli E, Cuervo LG; Grupo
Colaborativo de la Primera Conferencia Latinoamericana de Investigacion
e Innovacion para la Salud. National health research systems in Latin
America: a 14-country review. Rev Panam Salud Publica. 2009;26(5):447-
57.

89. The Pan American Health Organization (PAHO) (2007/87). Agenda de
Salud para las Américas 2008-2017 expresa compromiso y CONSenso

panamericano. Disponible en:

126



Bibliografia

http://www.paho.org/hia/documentos/Esp/HIAComunicadoDePrensa07.pd

f. Acceso septiembre 2011.

90. United Nations (2011). The Millennium Development Goals Report 2011.

91. Moran M, Guzman J, Ropars A-L, McDonald A, Jameson N, et al.
Neglected Disease Research and Development: How Much Are We
Really Spending? PLoS Med 2009;6(2): e1000030.
doi:10.1371/journal.pmed.1000030.

92.Perel P, Miranda JJ, Ortiz Z, Casas JP. Relation between the Global
Burden of Disease and Randomized Clinical Trials Conducted in Latin
America Published in the Five Leading Medical Journals. PLoS ONE.

2008; 3(2): e1696.

127


http://www.paho.org/hia/documentos/Esp/HIAComunicadoDePrensa07.pdf
http://www.paho.org/hia/documentos/Esp/HIAComunicadoDePrensa07.pdf

128



ANEXOS

129



Anexos

12. ANEXOS

- Anexo 1: Articulo adicional
Titulo
Reveiz L, Sangalang S, Glujovsky D, Pinzon C, Asenjo Lobos C, Cortes M, et al.
Characteristics of randomized ftrials published in Latin America and the
Caribbean according fo funding source (en proceso de revision externa por

expertos Revista “Clinical Trials”)

Obijetivo
Evaluar las caracteristicas y el riesgo de sesgo de los ECA publicados en ALC

en relacion al financiamiento y disponibles en PubMed y LILACS en el 2010.

Obijetivos especificos

- Determinar las fuentes de financiamiento de los ECA.

- Comparar las caracteristicas de los ECA de acuerdo a la fuente de
financiamiento en relacion a las caracteristicas (incluyendo el registro de EC) y
al riesgo de sesgo de los estudios.

- Proveer recomendaciones para mejorar el disefio, conduccién y reporte de los

ECA en ALC para mejorar los sistemas de investigacion en salud.
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Disefio del estudio

Se utilizé el mismo grupo de ECA del tercer articulo, enfocando el analisis en las
caracteristicas de los ECA segun el financiamiento y el registro de EC. Se tomé
la decision de realizar un analisis separado, teniendo en cuenta la importante

cantidad de informacién extraida de los ECA.

Estudio de corte transversal analitico que evalué las caracteristicas de los ECA 'y
el riesgo de sesgo segun el financiamiento en estudios publicados en ALC y

disponibles en PubMed y LILACS en el 2010.

Criterios de elegibilidad

Los criterios de inclusion de los estudios fueron: reporte publicado entre el 1 de
enero y el 31 de diciembre de 2010; los grupos fueron asignados de manera
aleatoria a las intervenciones; estudios que aleatorizaron humanos o grupos de
humanos (p. ej. se excluyeron dientes, tejidos); estudios en los que al menos la
filiacion de uno de los autores perteneciera a ALC; el estudio fue llevado a cabo
en al menos un sitio en ALC; se excluyeron estudios duplicados cuando fueron

identificados. No hubo restriccidon de lengua.
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Seleccién de los ECA

Usando filtros para identificar ECA y paises de América Latina y del Caribe, se
realizé una busqueda en las bases de datos PubMed y LILACS (utilizando filtros
apropiados para esta base de datos) con el objetivo de localizar estudios en los
que al menos el autor de contacto/primer autor fuese de alguno de los paises de
ALC. La busqueda incluyé estudios desde el primero de enero de 2010 hasta el
31 de diciembre de 2010. Dos revisores independientes evaluaron el titulo y el
resumen de las referencias identificadas por la busqueda. Cuando existid
incertidumbre en la inclusidn o exclusion de un estudio, se evalu6 el texto

completo. No hubo restriccion de lengua.

Extraccion de los datos

Los ECA incluidos fueron analizados por dos revisores independientes que
extrajeron informacion acerca de las caracteristicas de los estudios y evaluaron
el riesgo de sesgo de los estudios. El instrumento para extraer los datos fue
evaluado en una prueba piloto. Los desacuerdos entre revisores fueron resueltos
por un tercer revisor. Dos revisores independientes evaluaron el texto completo
de cada estudio para determinar si el ensayo fue registrado en la plataforma de

registro de la OMS (ICTRP). El riesgo de sesgo (evaluado utilizando la
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herramienta de la colaboracién Cochrane) (5) asi como otras caracteristicas
metodologicas fueron evaluadas en una muestra aleatoria de los estudios

registrados y no registrados.

Desenlaces
Primarios
1) Fuente de financiamiento de los ECA (p. €j. publica, privada, otros)

2) Evaluacion del riesgo de sesgo (5)

Secundarios

Informacion relativa al idioma de publicacion, pais de filiacion del autor, tipo de
intervenciéon (p. ej. farmacoldgica, quirdrgica, educativa), ECA multicéntrico y/o
multinacional, tamafno de la muestra, informacién acerca del género y
participacion de menores en los estudios, los aspectos éticos, de conflicto de

interés y de financiamiento de la investigacion, pais de filiacién de co-autores.

Criterios para establecer categorias

Los ECA fueron categorizados entre aquellos financiados exclusivamente con

fondos publicos y aquellos que no lo fueron (privados, ONG, mixto).
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Analisis estadistico

Se realiz6 un analisis descriptivo de todos los ECA evaluados. Los datos
obtenidos fueron analizados utilizando el programa estadistico SPSS version
17.0 (SPSS Inc. Chicago, IL, USA). La prueba de Chi cuadrado (X?) fue utilizada
para determinar el grado de independencia entre las variables categoricas.
Asimismo, teniendo en cuenta que se realizarian multiples pruebas, se utilizo el
meétodo descrito por Holm-Bonferroni para estos casos (67). Una diferencia

estadisticamente significativa fue considerada si P<0.05.

Resultados

- Articulo adicional: Reveiz L, Sangalang S, Glujovsky D, Pinzon C, Asenjo-
Lobos C, Cortes M et al. Characteristics of randomized trials published in Latin
America and the Caribbean according to funding source. Clinical Trials ( en
proceso de revision externa 2012) .

Factor de impacto (2010): 2.356

- La busqueda identific6 1695 referencias en PubMed y LILACS; 526 ECA
(N=73.513 participantes) de 19 paises de ALC fueron finalmente incluidos. Una

media de 139,8 participantes (desviacion estandar (DE)=284,5) fueron
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reclutados en cada estudio. El inglés fue el idioma predominante de publicacion

(93,0%) seguido por el espafol (3,4%) y el portugués (2,9%).

- El 95% de los ECA tuvieron como autor de filiacion a cinco paises: Brasil

(70,9%), México (10,1%), Argentina (5,9%), Colombia (3,8%) y Chile (3,4%).

- Temas prioritarios para la region (de acuerdo a los objetivos de desarrollo del

milenio) como salud materna y enfermedades desatendidas / HIV / malaria /

tuberculosis fueron estudiados en el 6,7% y 3,8%, respectivamente. En relacion
a la nifiez, 19 (3,6%), 2 (0,4%) y 0 ECA evaluaron temas como intervenciones en
nutricion, diarrea y neumonia, respectivamente.

- Nueve ECA (1,7%) tuvieron un disefio en que se aleatorizaron grupos (cluster)
y 20 ECA (3,8%) se enfocaron en farmacologia (bioequivalencia,

farmacocinética, farmacodinamia, biodisponibilidad).

- De los 526 ECA, se seleccionaron de manera aleatoria 358 de ellos para
extraer informacion acerca de las siguientes caracteristicas:
- En el analisis de una muestra aleatoria de estos ECA, se encontré que
33,9% fueron financiados exclusivamente por el sector publico, 14,4% por

el sector privado (p. e€j. industria farmacéutica), 15,1% por otros
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financiadores (ONG, mixto etc.) y en 36,6% no se reportd. Las fuentes de
financiacion mas frecuentes en Brasil fueron: la “Fundacdo de Amparo a
Pesquisa do Estado de Sao Paulo (FAPESP)”, La “Coordenacado de
Aperfeigoamento de Pessoal de Nivel Superior (CAPES)”, y el “Conselho
Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPQq)”.

- No se encontraron diferencias estadisticamente significativas en relacion
a la evaluacion del riesgo de sesgo segun el tipo de financiamiento
(publico incluyendo financiamiento mixto vs. privado y otros).

- Se encontraron diferencias estadisticamente significativas en el tipo de
financiamiento segun el reporte de los conflictos de interés, el registro de
los EC encontrados en el registro de OMS (ICTRP) y si el estudio fue
multinacional.

- ElI 20,8% de los ECA que reportaron haber sido financiados con
recursos publicos fueron registrados versus el 35,5%, no registrados
(P=0,0164). Similarmente, el 3,9% de los estudios financiados con
recursos publicos fueron registrados prospectivamente versus el 11,8%
de aquellos que no lo fueron (P= 0,0224).

- 10,6% de los ECA fueron del area de odontologia, 8,7% de ginecologia
y obstetricia, 5,6% de anestesiologia, 5,9% de cardiologia y 5,5% de

enfermedades infecciosas.
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- ElI 7,7% de los ECA fueron multinacionales y el 12,1% multicéntricos,
existiendo diferencias estadisticamente significativas entre los ECA
financiados con recursos publicos (menor proporcion),

- Alrededor del 10% de los estudios incluyeron un co-autor con filiacion
diferente a algun pais de ALC.

- ElI 57.4% de los participantes en los ensayos eran mujeres y el 17% de
los ECA incluyeron menores de 18 anos.

- Las intervenciones mas frecuentemente reportadas fueron
farmacolégicas (48,3%), procedimientos (23,2%), de modificacion de
comportamiento / educativas / etc. (10,1%), vacunas (3,1%) vy

dispositivos (2,8%).

Discusion

Evaluar las caracteristicas de los ECA en ALC ha permitido presentar un
panorama general de la investigacion clinica, resaltando las areas de progreso y
disparidades existentes (articulo adicional, (86)). Es evidente que Brasil es el
actor predominante, aportando el 70% de los ECA de nuestra muestra. Es de
destacar que la poblaciéon brasilera representa dos tercios de la poblacion total

de ALC (87).
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Adicionalmente, los temas de investigaciéon no corresponden frecuentemente a
las prioridades regionales de investigacion (88,89). Por ejemplo, la salud
materna e infantil, las enfermedades infecciosas desatendidas, el HIV/SIDA, la
tuberculosis y la malaria son consideradas prioritarias en ALC y son también
objetivos de desarrollo del milenio (90,91) y sin embargo otros temas tuvieron
mayor preponderancia. Un estudio previo que analizé la relacién entre la carga
de enfermedad y los ECA realizados en ALC encontré6 también una pobre

correlacion entre los temas prioritarios y aquellos investigados (92).

Por otra parte, las fuentes de financiacion de los estudios fueron frecuentemente
ambiguas o no estuvieron reportadas. En nuestra muestra, una proporcién
mayor de ECA fueron financiados por el sector publico, mayoritariamente en
Brasil. Sin embargo, encontramos diferencias estadisticamente significativas en
la calidad del reporte de la informacién, siendo de mejor calidad aquellas que
tuvieron financiamiento del sector publico. Las causas de estas diferencias son
variadas, incluyendo mejores estandares en el reporte del sector privado,
mayores recursos y entrenamiento del personal (p. ej. varios ECA financiados
por el sector publico correspondian a tesis de maestria y doctorado de
estudiantes) e incluso la existencia de sesgos, pues el 34% de los ECA no

reportaron las fuentes de financiamiento. Es notorio también que los ECA
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financiados por el sector publico tuvieron periodos de seguimiento mas cortos y

menores tamanos muestrales.

Al evaluar la informacién acerca de los EC provenientes de ALC registrados en
la ICTRP en 2010, se encontré que el 2,4% (23/950) estaban relacionados con

mortalidad materna y de éstos el 65% fueron financiados por el sector publico.

Algo similar ocurre cuando se evaluan los EC relacionados con HIV/SIDA,
malaria, tuberculosis, dengue, lepra, leishmaniasis y enfermedades
desatendidas, que suponen el 3,5% de los ECA registrados (33/950). Sin
embargo, la proporcidon de EC financiados por el sector publico es menor (46%)

que los que recibieron financiacion privada.
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Abstract:

Background

Few studies have assessed the nature and quality of randomized
controlled trials (RCTs) in Latin America and the Caribbean. As a
result, it is uncertain whether or not RCTs are being conducted in a
way that facilitates innovation, improves health outcomes, and
produces socioeconomic benefits for all.

Purpose

The aims of this study are to evaluate the characteristics of
randomized controlled trials (RCTs) conducted in Latin America and
the Caribbean (LAC) and to provide some recommendations for the
improvement of regional health research systems to better promote
public health.

Methods

A review of RCTs published in 2010 in which the author’s affiliation
was from LAC was performed in PUBMED and LILACS. Two reviewers
independently extracted key data and assessed the risk of bias. The
primary outcomes were risk of bias assessment and funding source.

Results
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A total of 1,695 references were found in PubMed and LILACS
databases, of which 526 were RCTs (N=73.513 participants). English
was the dominant publication language (93%) and most of the RCTs
were published in non-LAC journals (84.2%). Only five of the 19
identified countries accounted for nearly 95% of all RCTs conducted
in the region. Brazil (70.9%) represented the greatest majority,
followed by Mexico (10.1%), Argentina (5.9%), Colombia (3.8%),
and Chile (3.4%). Few RCTs covered high priority areas like maternal
health (6.7%) or infectious neglected diseases like HIV-tuberculosis-
malaria (3.8%). A comparison sample of RCTs (n=358) was assessed
for funding source: exclusively public (33.9%), private (e.g.
pharmaceutical company) (14.4%), and other (e.g. mixed, NGO)
(15.1%) funding sources; no reporting of funding source in 36.6% of
RCTs. Overall assessments for risk of bias showed no statistically
significant differences between RCTs and funding source. Statistically
significant differences between RCTs and funding source (public vs.
private and others) were detected in the study setting, trial
registration, and conflict of interest reporting.

Limitations

The search was restricted to only two databases in 2010 and we only
had access to published RCTs in which the available affiliation was
declared from LAC. As a result, findings may not be representative of
all RCTs published in LAC.

Conclusion

Assessing characteristics of RCTs conducted in LAC has provided
greater insight into the state of health research in the area,
highlighting both areas of progress and areas of disparity. Findings
from this study indicate the need for more research on the
characteristics of studies conducted and published in LAC to improve
RCT reporting, adherence to international standards, and alignment
with LAC research priorities.
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ABSTRACT

Background

Few studies have assessed the nature and quality of randomized controlled trials (RCTs) in Latin
America and the Caribbean. As a result, it is uncertain whether or not RCTs are being conducted
in a way that facilitates innovation, improves health outcomes, and produces socioeconomic

benefits for all.
Purpose

The aims of this study are to evaluate the characteristics of randomized controlled trials (RCTs)
conducted in Latin America and the Caribbean (LAC) and to provide some recommendations for

the improvement of regional health research systems to better promote public health.
Methods

A review of RCTs published in 2010 in which the author’s affiliation was from LAC was
performed in PUBMED and LILACS. Two reviewers independently extracted key data and

assessed the risk of bias. The primary outcomes were risk of bias assessment and funding source.
Results

A total of 1,695 references were found in PubMed and LILACS databases, of which 526 were
RCTs (N=73.513 participants). English was the dominant publication language (93%) and most
of the RCTs were published in non-LAC journals (84.2%). Only five of the 19 identified
countries accounted for nearly 95% of all RCTs conducted in the region. Brazil (70.9%)
represented the greatest majority, followed by Mexico (10.1%), Argentina (5.9%), Colombia
(3.8%), and Chile (3.4%). Few RCTs covered high priority areas like maternal health (6.7%) or
infectious neglected diseases like HIV-tuberculosis-malaria (3.8%). A comparison sample of
RCTs (n=358) was assessed for funding source: exclusively public (33.9%), private (e.g.
pharmaceutical company) (14.4%), and other (e.g. mixed, NGO) (15.1%) funding sources; no
reporting of funding source in 36.6% of RCTs. Overall assessments for risk of bias showed no
statistically significant differences between RCTs and funding source. Statistically significant
differences between RCTs and funding source (public vs. private and others) were detected in

the study setting, trial registration, and conflict of interest reporting.
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Limitations

The search was restricted to only two databases in 2010 and we only had access to published
RCTs in which the available affiliation was declared from LAC. As a result, findings may not be

representative of all RCTs published in LAC.

Conclusion

Assessing characteristics of RCTs conducted in LAC has provided greater insight into the state
of health research in the area, highlighting both areas of progress and areas of disparity. Findings
from this study indicate the need for more research on the characteristics of studies conducted
and published in LAC to improve RCT reporting, adherence to international standards, and

alignment with LAC research priorities.
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INTRODUCTION

The science and technology divide between North and South continues to widen as research and
the benefits of innovation are disproportionately generated and used by developed countries
compared to developing countries. Although more investments in research and development
(R+D) have recently been made in some Latin America and the Caribbean (LAC) countries like
Brazil, no country has achieved the goal of allocating 2% of gross domestic product (GDP) to
R+D (1). Science in Latin America has experienced growth in the past decade (i.e. the rate of
world's scientific publications increased from 1.8% in 1991-1995 to 3.4% in 1999-2003; the
growth in the numbers of Master Degrees and PhDs) and indicates a considerable effort to
consolidate national systems of Science and Technology in the Region and to promote the
development of R+D. One of the underlying causes of the growth in Latin American scientific
activity is the increase in the number of Master degrees and Doctorates in science in some of the
countries of the region. However, rates of scientific production and capacities are still low as
compared to other regions and the relative impact of Latin American science is still below world
averages (2,3). As previously pointed out by Hermes-Lima et al, there is a need to establish
effective policies to increase not only the numbers of publications and highly educated
researchers, but also to increase the competitiveness in terms of the quality and visibility of Latin
American sciences (2). Research and development production in LAC is frequently deterred by
constrained resources, lack of capacities, difficulties to accede information and brain-drain

among others (2,3).

Also, few studies have assessed the nature and quality of scientific investigations, particularly
randomized controlled trials (RCTs) in the region (4,5). As a result, it is uncertain whether or not
RCTs in LAC are being conducted in a way that facilitates innovation, improves health
outcomes, and produces socioeconomic benefits for all, especially marginalized groups whose
access to innovative products and services has historically been limited (6-9). Although previous
studies have assessed RCTs in countries located in different regions like Asia (10,11), Europe
(12), and Sub-Saharan Africa (13), few have assessed RCTs in LAC (4,5). The lack of
knowledge about the characteristics of the studies including their quality and the source of
funding are policy problems for many reasons. At the individual level, it is problematic because

of negative effects on producers and users of research such as ambiguity related to how to
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conduct research and ensure that standards are being met; difficulty in securing and maintaining
consistent funding sources; and the lack of certainty regarding the validity findings. At the
population level, the lack of knowledge on research characteristics is challenging because of
negative effects on health and innovation systems such as unequal resource allocation;
ineffective research prioritization; decreased research capacity; lack of incentive to promote R+D
in school curricula and in workplaces; decreased compensation for research professionals (giving
them more reason to migrate and contribute to the brain drain). In addition, decision makers may
not have the information needed to develop health policies that are based on sound evidence. If
findings are based on low quality study designs, then they may or may not be reliable or valid.
Other possible consequences are increased rates of mortality and morbidity due to a lack of
knowledge to improve health service delivery. The health and social costs are significant
considering that in 2000, for example, cancer mortality cost the public $115.8 billion (14). On
the other hand, RCTs have been effective in decreasing mortality rates (15). In addition, national
research agendas frequently differ from private ones and there is an ongoing debate about which
areas of research should receive public funding as well as in the amount of money that should be
allocated. At the global level, the issue is problematic because of health disparities. Compared to
developed regions, LAC has a higher maternal mortality ratio (MMR) and a higher under-five
year’s mortality rate (16). The issue is also a matter of human rights and social justice because
some groups with the greatest needs are being excluded from R+D investments. The paradox is
best described by the “10/90 Gap,” in which less than 10% of annual research investments
($160.3 billion in 2005) (17) are used to address the diseases that affect more than 90% of the
world’s poorest people (18).

The purpose of this study was to evaluate the characteristics of RCTs conducted in LAC
according to funding source and provide recommendations for improving regional health

research systems to better promote public health.

METHODS

1. Study Design
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A review of RCTs in LAC published in 2010 was conducted using PubMed and LILACS.
Databases were searched for articles that listed a first author or contact author whose affiliate
institution was in LAC. A major limitation of geographic filters is that the search strategy
(authors from LAC) only captures the affiliation of the main author or the contact author of the
study (Appendix 1). Neither LILACS nor PUBMED allow having access to all author’s
affiliation. Consequently, we only had access to published RCTs in which the available
affiliation was declared from LAC. A previous publication evaluating the prevalence of trial
registration and comparing methodological characteristics between registered and non-registered

RCT used the same set of trials (19).
2. Sample
2.1 Eligibility

Inclusion criteria: 1) published in print or published “ahead” electronically between January 1
and December 31, 2010; 2) published as an original article; 3) listed at least one author with
some affiliation in a LAC institution; 4) involved human subjects or clusters of human subjects;
5) reported random assignment of study groups (explicitly using the word “random” or
variations thereof); 6) conducted in at least one LAC country site. Exclusion criteria were: 1)
identified duplicate RCTs; 2) published as secondary article in which study methods were not
fully reported in this publication but were detailed in another publication; 3) lacked human

subjects (e.g. randomization of extracted teeth, biopsies).
2.2 Selection of RCT reports

A structured search for identifying RCTs was conducted; the search strategy involved PubMed
(Appendix 1) and LILACS (using filter as proposed by BIREME’s webpage
http://lilacs.bvsalud.org/) databases. Specific filters for country and language were not used.
Titles and abstracts from references were identified and screened. When there was uncertainty,

the full paper was obtained to determine inclusion.
2.3 Data extraction

Two reviewers extracted data from full papers of abstracts about RCTs that were deemed

appropriate for inclusion. They assessed the risk of bias using an instrument described in the
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Cochrane Collaboration Handbook (20). The assessment instrument was evaluated during a pilot
test by all assessors. Disagreements were resolved by a third reviewer. Taking into account the
amount of work and resources required to assess the risk of bias of all studies, a representative

random sample was analyzed.
3. Outcomes

The primary outcomes were: risk of bias measured by the instrument proposed by the Cochrane
Collaboration (20) and funding source. Secondary outcomes were: publication language, first
author or contact author affiliation country, intervention type, follow up, scope, study setting
(country, multinational, multi-center), sample size, sex (of subject), ethical considerations, and

conflict of interest.
4. Criteria for establishing categories

RCTs were categorized according to funding source: public, private, or other. This categorization
was based on findings from previous studies about corporate influence on health, which noted

the importance of identifying research funding sources (21-23).
5. Statistical analysis

A descriptive analysis of all evaluated articles was performed using SPSS version 17.0 (SPSS
Inc. Chicago, IL, USA). In order to assess differences according to the Risk of Bias instrument,
the number and proportion of reports describing each item was calculated. Chi square (X2)
statistics and 2-tailed Fisher exact tests were used to examine the significance of the association
between categorical variables. The Holm-Bonferroni method for multiple testing procedures was

used (24). A difference was considered to be statistically significant when P <0.05.

RESULTS

A total of 1,695 references were found in the PubMed and LILACS databases, of which 526
were RCTs (N=73.513 participants) that were included and analyzed in this study. An average of
139.8 participants (SD=284.53) were recruited in each trial. English was the dominant
publication language (93%), followed by Spanish (3.4%) and Portuguese (2.9%). Most of the
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RCTs were published in non-LAC journals (84.2%). Authors’ affiliate institutions were in 19
LAC countries. However, just five of the 19 countries accounted for nearly 95% of all RCTs
conducted in the region. Brazil (70.9%) represented the greatest majority, followed by Mexico
(10.1%), Argentina (5.9%), Colombia (3.8%), and Chile (3.4%). Few RCTs covered high
priority areas like maternal health (6.7%) or infectious neglected
diseases/HIV/tuberculosis/malaria (3.8%). Nine studies (1.7%) were cluster RCTs and 20 (3.8%)
focused on pharmacology (i.e. bioequivalence, pharmacokinetics, pharmacodynamics,
bioavailability). A flow diagram of the process for identifying and selecting studies for analysis

is shown in Figure 1.
A comparison sample of RCTs (n=358) was assessed for select characteristics:
1. Primary outcomes

1.1 Funding. Source of funding was not reported in 36.6% of RCTs. When funding was reported,
the most frequent sources were: exclusively public (33.9%), private (e.g. pharmaceutical
company) (14.4%), and other (e.g. mixed, NGO) (15.1%). The most frequent public funding
sources were in Brazil: Fundacdo de Amparo a Pesquisa do Estado de Sao Paulo (FAPESP),
Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES), and Conselho

Nacional de Desenvolvimento Cientifico e Tecnolégico (CNPq).

1.2 Risk of bias. Overall assessments for risk of bias showed no statistically significant
differences (P>0.05) between RCTs and funding source. Publicly funded RCTs had the
following overall assessment for risk of bias scores: low (24.7%), unclear (58.4%), and high
(16.9%). Non-publicly funded RCTs had the following overall assessment for risk of bias scores:
low (36.9%), unclear (52.6%), and high (10.5%). Areas where publicly and non-publicly funded
RCTs differed significantly were in the “high” and “unclear” categories of the Free of Selective
Reporting assessment. High-scoring publicly funded RCTs had a 22.1% risk for bias compared
to high-scoring non-publicly funded RCTs which had a 7.9% risk (P<0.05). Unclear-scoring
publicly funded RCTs had a 76.6% risk for bias compared to unclear-scoring non-publicly
funded RCTs which had 89.55% risk (P<0.05).
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Statistically significant differences between RCTs and funding source were detected in the
following characteristics: study setting, trial registration, and conflict of interest reporting. These

will be explained below in more detail along with other RCT characteristics.
2. Secondary outcomes

2.1 Trial registration: Statistically significant differences (P= 0.0164) were detected in trial
registration status depending on funding source: 20.8% of publicly funded RCTs compared to
35.5% of non-publicly funded RCTs. Similarly, significant differences (P= 0.0224) were
detected in prospective trial registration status depending on funding source: 3.9% of publicly

funded RCTs compared to 11.8% of non-publicly funded RCTs.

2.2 Scope, setting, and subjects. The scope of RCTs covered the following specialty areas:
dentistry (10.6%), gynecology-obstetrics (8.7%), anesthesia (5.61%), cardiology (5.9%), and
infectious diseases (5.5%). The setting of most RCTs was one country and one center only.
Multinational (7.7%) and multi-center (12.1%) RCTs were less common, although differences
between publicly and non-publicly funded RCTs that were multinational (P<0.001) and multi-
center (P<0.0001) were statistically significant. About one-tenth of RCTs (10.5%) were co-
authored by foreigners (most frequently from the USA, Canada and European countries). More
than half of all participants (57.4%) were female and 17% of RCTs involved children less than
18 years old. More than 3% of RCTs (75.4%) recruited males and females while 5.2% and 19.4%
of RCTs recruited exclusively males or females respectively. Sex/gender analysis (e.g. subgroup,

multivariate) was performed in 6.8% of RCTs.

2.3 Intervention and follow up. The most frequent intervention types involved drugs (48.3%),
followed by procedures (23.2%), behavior modification, education, counseling (10.1%), vaccines
(3.1%), and devices (2.8%). The most frequent follow up period, accounting for nearly 3/4
(72%) of all RCTs was short term: less than one month (38%) and 1-6 months (39%). Only 15
(4.2%) RCTs had a follow up period longer than three years.

2.4 Ethics and conflicts of interest. Nearly all RCTs reported an informed consent process
(92.2%) and even more reported approval by an ethics review committee (94.7%). The presence
of conflict of interest statements differed significantly (P<0.001) between publicly and non-

publicly funded RCTs. Although 42.2% of RCTs contained no declaration whatsoever, those that
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did were mostly non-publicly funded (35.5%). Less than half (46.9%) of all RCTs contained an
author’s declaration of no conflict of interest. Of note, 10.9% of RCTs affirmatively declared

conflict of interest.
DISCUSSION
Main findings

Assessing characteristics of RCTs conducted in LAC has provided greater insight into the state
of health research in the area, highlighting both areas of progress and areas of disparity. First,
Brazilian researchers were by far the dominant actors, producing more than 70% of all RCTs in
LAC in our sample. Of note, the population of Brazil represents roughly one third of the total
population of LAC (25). Second, the selection of health topics for RCTs does not completely
correspond to regional health priorities (26) as described in the Health of the Americas 2007
publication (27). Maternal health and infectious neglected diseases, like HIV/AIDS, TB, and
malaria, have been identified as high priority health issues to address in LAC. They are also
Millennium Development Goals (MDGs) defined by the Untied Nations (16). Yet they are not
being studied in RCTs conducted in LAC as frequently as expected (28). A previous study
analyzing the relationship between the global burden of disease and RCTs conducted in Latin
America also found a poor correlation (29). Third, the nature of RCT funding in LAC is
sometimes ambiguous or not reported. When it is, most RCTs are found to be publicly funded.
However, RCTs funded by private or mixed sources are characterized differently (often reporting
more information compared to publically funded RCTs) in terms of study setting, trial
registration status, and conflict of interest declaration. Differences between publicly and non-

publicly funded RCTs in these key areas were found to be statistically significant.

Fourth, the reporting of RCTs is inconsistent. While the amount of reporting about ethics and
informed consent was high, the amount of reporting about other important information remains
lacking. For example, not enough reporting is done about funding source and declaration of
conflict of interest. Fifth, the methodology of RCTs is variable. For example, it is uncertain
whether appropriate measures are taken to decrease bias or limit threats to validity. Most RCTs
had short-term follow up periods, so little is known about long-term effects of research. Though

no statistically significant differences were found in RCT funding source and risk of bias, the
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most frequent score for all RCTs assessed was ‘“unclear,” regardless of assessment type. In
addition, differences between study subjects are not always accounted for. More women than
men subjects, and more adults than children (less than 18 years old), were involved in RCTs.
Few RCTs report information about gender analysis. Therefore, it is uncertain whether or not

findings from RCTs could be generalized to the rest of the population.
Health policy implications

Findings from this review of the literature indicate the need for more research on the
characteristics of studies from LAC. For example, it is important to better understand RCT
reporting, adherence to international standards, and alignment with LAC research priorities.
Strengthening research systems is also a key component of the Pan American Health
Organization Policy on Research for Health aimed at fostering best practices and enhanced
standards for research (30). Implications for health policy include: implementing and developing
guidelines for monitoring and evaluating RCT reporting; developing strategies to improve
adherence to international reporting standards; promoting intra-regional, South-South
collaboration through knowledge sharing, networking, participating in conferences, and co-
writing articles for publication. Another study that provided a geographic overview of clinical
cancer research indicates that multinational collaboration is increasing (31). Other health policy
implications include: creating reliable funding streams for strengthening national health research
systems and addressing regional health research priorities; promoting early registration of RCTs;
promoting training and education in science and technology; providing incentives for innovation.
Ultimately, the main implications for health policy are: 1) to facilitate the translation of research
activity into tangible outputs of innovation (e.g. products, services, therapies, patents,
publications) and 2) to promote the development and implementation of policy that is based on
sound research evidence. The impact of LAC science is still below world averages and indicates
the need to establish effective policies to enhance competitiveness in terms of quality and

international recognition (2,3)

Although progress has been made in several areas, many gaps in knowledge remain. These gaps,
if not addressed promptly and effectively, can become problem areas with severe consequences
for the health and socioeconomic development of LAC countries. Perhaps the most serious

consequence is the decreased capacity to conduct research and translate knowledge into
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innovation (32). This hurts not only research producers and users but also many marginalized
groups who are in desperate need of access to basic care, never mind innovative products and

services.
Strengths and limitations

The search was restricted to only two databases and one calendar year. In addition, we only had
access to published RCTs in which the available affiliation was declared from LAC. As a result,
findings may not be representative of all RCTs published in LAC. We based results on a
structured search strategy to identify articles and we included two reviewers to assess and extract
data, with a third reviewer available to resolve any conflicts. The study used explicit inclusion
and exclusion criteria and applied a formal measurement tool to assess risk of bias. Ultimately,
the strength of this study lies in its unique contribution to the field. Previously, little was known

about the characteristics of RCT in LAC.
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Appendix 1. Search strategy

((randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized [tiab]
OR placebo [tiab] OR randomly [tiab]) NOT (animals [mh] NOT (humans [mh] AND
animals [mh]))) AND (Latin america* [ad] OR South America* [ad] central America*
[ad] OR carribbean* [ad] OR Anguilla [ad] OR Antigua and Barbuda [ad] OR Argentina
[ad] OR Aruba [ad] OR Bahamas [ad] OR Barbados [ad] OR Belize [ad] OR Bermuda
[ad] OR Bolivia* [ad] OR Brazil* [ad] OR brasil* [ad] OR British Virgin Islands [ad]
OR Cayman Islands [ad] OR Chile* [ad] OR Colombia* [ad] OR Costa Rica [ad] OR
Cuba [ad] OR Dominica [ad] OR Dominican Republic [ad] OR El Salvador [ad] OR
Ecuador [ad] OR French Guiana [ad] OR Grenada [ad] OR Guadalupe [ad] OR
Guatemala [ad] OR Guyana [ad] OR Haiti [ad] OR Honduras [ad] OR Jamaica* [ad] OR
Martinique [ad] OR Mexico [ad] OR Montserrat [ad] OR Netherlands Antilles [ad] OR
Nicaragua [ad] OR Panama [ad] OR Paraguay [ad] OR Peru [ad] OR Puerto Rico [ad]
OR Saint Kitts and Nevis [ad] OR Saint Lucia [ad] OR Saint Vincent and the Grenadines
[ad] OR Suriname [ad] OR Trinidad and Tobago [ad] OR Uruguay* [ad] OR Venezuela
[ad] OR el Valle [ad] OR Saint John's [ad] OR Buenos Aires [ad] OR Oranjestad [ad] OR
Nassau [ad] OR Bridgetown [ad] OR Belmopén [ad] OR sucre [ad] OR la paz [ad] OR
Brasilia [ad] OR sao paulo [ad] OR rio de janeiro [ad] OR belo horizonte [ad] OR Macei6
[ad] OR manaus [ad] OR Goiania [ad] OR belem [ad] OR porto alegre [ad] OR
Florian6polis [ad] OR George Town [ad] OR santiago [ad] OR valparaiso [ad] OR
Concepcién [ad] OR temuco [ad] OR bogota [ad] OR cali [ad] OR medellin [ad] OR
barranquilla [ad] OR san jose [ad] OR la habana [ad] OR Santo Domingo [ad] OR San
Salvador [ad] OR Quito [ad] OR guayaquil [ad] OR Saint George's [ad] OR port au
prince [ad] OR Tegucigalpa [ad] OR Kingston [ad] OR Willemstad [ad] OR managua
[ad] OR asuncion [ad] OR lima [ad] OR San Juan [ad] OR Santo Domingo [ad] OR
Kingstown [ad] OR Marigot [ad] OR Castries [ad] OR Paramaribo [ad] OR Montevideo
[ad] OR Caracas [ad] OR Road Town [ad] OR Mexicali [ad] OR Tuxtla Gutiérrez [ad]
OR chihuahua [ad] OR Guanajuato [ad] OR guadalajara [ad] OR toluca [ad] OR morelia
[ad] OR Monterrey [ad] OR puebla [ad] OR argentinean [ad] OR mexican [ad] OR
bolive* [ad] OR costaric* [ad])
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Table 1. Characteristics of RCTs according to reported type of funding*.

Characteristic Public (received Others** Significance
exclusively or
partially public
funding)
(N=154) (N=76)
Multinational 5(3.3%) 18 (23.7%) P=0.001
Multicenter 21 (13.6%) 27 (35.5%) P=0.0001
Infectious diseases 14 (9.1%) 2 (2.6%) Ns
such as neglected,
HIV, Malaria,
Tuberculsis
No report of ERC 7 (4.6%) 3 (4.0%) Ns
approval
No report of 9 (5.8%) 5 (6.6%) Ns
Informed consent
Children 27 (17.5%) 12 (15.8%) Ns
Conflict of interest 8 (5.2%) 27 (35.5%) P =0001
reporting
Trial registration 32 (20.8%) 27 (35.5%) P=0.0164
Prospective trial 6 (3.9%) 9 (11.8%) P=0.0224
registration
Sample size > 100 37 (24%) 27 (35.5%) P=0.0671
participants
Follow-up longer 35 (22.7%) 23 (30.3%) Ns
than 6 months
Pharmacological 79 (51.3%) 41 (54.0%) Ns
intervention

* RCTs not reporting the type of funding were excluded from the analysis

** Includes private, NGO
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Table 2. Risk of bias assessment of RCTs according to reported type of funding*.

Characteristic Public (received Others** Significance
exclusively or
partially public
funding)
(N=154) (N=76)
Sequence generation
High 71 (46.1%) 42 (55.3%) Ns
Unclear 80 (51.9%) 32 (42.1%) Ns
No 3 (2.0%) 2 (2.6%) Ns
Allocation concealment
High 49 (31.8%) 34 (44.4%) Ns
Unclear 93 (60.4%) 38 (50%) Ns
No 12 (7.8%) 4 (5.3%) Ns
Blinding of participants,
personnel, and outcome
assessors
High 70 (45.5%) 35 (46.1%) Ns
Unclear 62 (40.2%) 34 (44.7%) Ns
No 22 (14.3%) 7 (9.2%) Ns
Incomplete outcome data
and
Withdrawals
High 113 (73.4%) 55 (72.4%) Ns
Unclear 23 (14.9%) 16 (21.1%) Ns
No 18 (11.7%) 5(6.6%) Ns

Journal of the Society for Clinical Trials

Page 20 of 20



Page 21 of 20

Clinical Trials

Free of selective reporting

High 34 (22.1%) 6 (7.9%) P<0.05
Unclear 118 (76.6%) 68 (89.5%) P<0.05
No 2 (1.3%) 2 (2.6%) Ns
Other sources of bias and

Commentaries

High 95 (61.7%) 49 (64.5%) Ns
Unclear 42 (27.3%) 22 (28.9%) Ns

No 17 (11.0%) 5 (6.6%) Ns
Overall assessment

High 26 (16.9%) 8 (10.5%) Ns
Unclear 90 (58.4%) 40 (52.6%) Ns
Low 38 (24.7%) 28 (36.9%) Ns
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- Anexo 2: Ofras publicaciones del autor relacionadas con el tema de la fesis
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2005;352(2):198-9.
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