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Coloides versus cristaloides para la reanimación con líquidos enpacientes en estado crítico
 Perel P, Roberts I
 Esta revisión debería citarse como:Perel P, Roberts I. Coloides versus cristaloides para la reanimación con líquidos en pacientes en estado crítico (Revisión Cochranetraducida). En: La Biblioteca Cochrane Plus, 2008 Número 2. Oxford: Update Software Ltd. Disponible en:http://www.update-software.com. (Traducida de The Cochrane Library, 2008 Issue 2. Chichester, UK: John Wiley & Sons, Ltd.).Fecha de la modificación más reciente: 28 de julio de 2004Fecha de la modificación significativa más reciente: 01 de julio de 2007
 RESUMEN
 AntecedentesLas soluciones de coloides se usan ampliamente en la reanimación con líquidos en los pacientes en estado crítico. Existen variasopciones de coloides y actualmente se plantea un debate acerca de la efectividad relativa de los coloides comparados con loslíquidos cristaloides.
 ObjetivosEvaluar los efectos de los coloides comparados con los cristaloides para la reanimación con líquidos en pacientes en estado crítico.
 Estrategia de búsquedaSe hicieron búsquedas en el registro especializado del Grupo Cochrane de Lesiones (Cochrane Injuries Group) CENTRAL,MEDLINE, EMBASE, the National Research Register, Web of Science y MetaRegister. Se realizaron búsquedas en la bibliografíade ensayos y los artículos de revisión recuperados. Las búsquedas se actualizaron por última vez en diciembre 2006.
 Criterios de selecciónEnsayos controlados aleatorios (ECA) de coloides comparados con cristaloides, en pacientes que requieren restitución de volumen.Se excluyeron los ensayos cruzados (cross-over) y los ensayos con mujeres embarazadas y recién nacidos.
 Recopilación y análisis de datosDos autores extrajeron de forma independiente los datos y evaluaron la calidad de la ocultación de la asignación. Los ensayoscon una "intervención doble", como los que comparaban coloides en cristaloides hipertónicos a cristaloides isotónicos, se analizaronpor separado. El análisis se estratificó según el tipo del coloide y la calidad de la ocultación de la asignación.
 Resultados principalesSe identificaron 63 ensayos elegibles, 55 de estos presentaron datos de mortalidad.Coloides comparados con cristaloides
 • Albúmina o fracción de proteína plasmática - 23 ensayos informaron datos sobre mortalidad, con inclusión de un total de7754 pacientes. El riesgo relativo agrupado (RR) de estos ensayos fue 1,01 (intervalo de confianza del 95%: [IC del 95%]:0,92 a 1,10). Cuando se excluyó el ensayo con mala calidad de la ocultación de la asignación, el RR agrupado fue 1,00 (ICdel 95%: 0,91 a 1,09).
 • Hidroxietilalmidón - 16 ensayos compararon hidroxietilalmidón con cristaloides, n = 637 pacientes. El RR agrupado fue1,05 (IC del 95%: 0,63 a 1,75).
 • Gelatina modificada - 11 ensayos compararon gelatina modificada con cristaloide, n = 506 pacientes. El RR agrupado fue0,91 (IC del 95%: 0,49 a 1,72).
 • Dextrán - Nueve ensayos compararon dextrán con un cristaloide, n = 834 pacientes. El RR agrupado fue 1,24 (IC del 95%:0,94 a 1,65).
 Coloides en cristaloide hipertónico comparado con cristaloide isotónico• Ocho ensayos compararon dextrán en cristaloide hipertónico con cristaloide isotónico, en 1283 participantes asignados al
 azar. El RR agrupado fue 0,88 (IC del 95%: 0,74 a 1,05).
 Página 1
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Conclusiones de los autoresNo había pruebas de los ECA que sugirieran que la reanimación con coloides redujo el riesgo de muerte, comparada con lareanimación con cristaloides, en pacientes con traumatismos, quemaduras o después de una cirugía. Como los coloides no seasocian con una mejoría en la supervivencia, y son más costosos que los cristaloides, resulta difícil ver cómo puede justificarsesu uso continuo en estos pacientes fuera del contexto de los ECA.
 ✦
 RESUMEN EN TÉRMINOS SENCILLOS
 No existen pruebas de que los coloides son más eficaces que los cristaloides al reducir la mortalidad en personas en estado críticoo lesionadas
 El traumatismo, las quemaduras o las intervenciones quirúrgicas pueden provocar grandes pérdidas de sangre. La restitución delíquidos, líquidos suministrados por vía intravenosa (en una vena) para reemplazar la sangre perdida, se usa para tratar de mantenerla presión arterial y reducir el riesgo de muerte. Se usan productos sanguíneos, productos no sanguíneos o combinaciones, queincluyen soluciones de coloides o cristaloides. Los coloides se utilizan cada vez más pero son más costosos que los cristaloides.La revisión de los ensayos no encontró pruebas de que los coloides reduzcan el riesgo de la muerte comparado con los cristaloides.
 ✦
 ANTECEDENTES
 La reanimación con líquidos para la hipovolemia es una basedel tratamiento médico de los pacientes en estado crítico, yasea como resultado de un traumatismo, quemaduras, cirugíamayor o sepsis. Aunque estudios recientes (Bickell 1994) hansugerido que el momento del reemplazo de volumen mereceuna consideración cuidadosa, cuando se trata de seleccionar ellíquido de reanimación, los médicos se ven frente a diversasopciones. A un nivel, la elección es entre un coloide o unasolución cristaloide. Las soluciones coloides se utilizanampliamente en la reanimación con líquidos, y han sidorecomendados en varias guías de reanimación y algoritmos detratamiento de cuidados intensivos (Armstrong 1994; Vermeulen1995)).
 Las Hospital Consortium Guidelines de los EE.UU.recomiendan que los coloides se usen en el shock hemorrágicoantes de la disponibilidad de los productos sanguíneos, y en elshock no-hemorrágico posterior a una infusión cristaloideinicial. Sin embargo, una encuesta realizada en 1995 en loscentros de salud académicos de los EE.UU., encontró que eluso de los coloides excede ampliamente las recomendacionesdel Hospital Consortium (Yim 1995). Encuestas sobretratamiento de quemaduras en los EE.UU. (Fakhry 1995) y enAustralia (Victorian DUAC 1991) encontraron que el uso decoloides para la reanimación varió de manera no uniforme.
 La elección del líquido tiene considerables implicaciones decostes. El reemplazo de líquidos con coloides esconsiderablemente más costoso que con cristaloides. Losestudios clínicos han revelado que los coloides y los cristaloidesposeen diferentes efectos sobre un rango de parámetrosfisiológicos importantes. Debido a estas diferencias, la
 mortalidad por todas las causas es posiblemente la medida deresultado clínicamente más pertinente en los ensayos aleatoriosque comparan los dos tipos de líquido.
 Aunque se realizaron metanálisis de mortalidad en los ensayosaleatorios que compararon los coloides y los cristaloides(Bisonni 1991; Velanovich 1989), ninguno satisface los criteriosque se han propuesto para los resúmenes científicos (Oxman1994), y preceden a la mayoría de los ensayos que se hanrealizado con coloides sintéticos, y soluciones cristaloideshipertónicas. La finalidad de esta revisión sistemática esidentificar y sintetizar toda la evidencia sin factores de confusióndel efecto sobre la mortalidad en pacientes en estado crítico delos coloides comparados con los cristaloides para el reemplazode volumen.
 OBJETIVOS
 Evaluar los efectos sobre la mortalidad de los coloidescomparados con los cristaloides para la reanimación conlíquidos en pacientes en estado crítico.
 CRITERIOS PARA LA VALORACIÓN DE LOSESTUDIOS DE ESTA REVISIÓN
 Tipos de estudios
 Ensayos controlados en que los participantes se asignaron alazar a grupos de tratamiento (coloide o control) sobre la basede la asignación al azar. Dado que la comparación entre el tipode líquido fue en términos de efectos sobre la mortalidad, seexcluyeron los estudios cruzados (cross-over) aleatorios.
 Coloides versus cristaloides para la reanimación con líquidos en pacientes en estado crítico
 Página 2
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Tipos de participantes
 Pacientes en estado crítico (excluidos los recién nacidos) querequieren la restitución de líquidos. Los tipos de pacientesincluidos fueron los que estaban en estado crítico comoresultado de traumatismos, quemaduras, eran sometidos a unaintervención quirúrgica, o presentaban otros estados críticoscomo las complicaciones de la septicemia.
 Se excluyeron los pacientes quirúrgicos electivos preoperatorios.
 Tipos de intervención
 Los coloides considerados fueron Dextrán 70,hidroxietilalmidones, gelatinas modificadas, albúmina o fracciónde proteínas plasmáticas.
 Hay superposición entre la albúmina administrada para larestitución de líquidos y la albúmina administrada como unsuplemento nutricional, y muchos pacientes con una enfermedadcrítica tienen albúmina sérica baja. Se excluyeron los ensayossobre nutrición parenteral total con o sin albúmina. Seincluyeron ensayos donde la albúmina se proporcionó comoparte de la restitución de líquidos guiados por la presióncoloidosmótica o los niveles de albúmina.
 El grupo control recibió cristaloide (isotónico o hipertónico)para la restitución de líquido. Se incluyeron ensayos en loscuales ambos grupos recibieron sangre.
 Se excluyeron los ensayos con líquidos utilizados para otrasfinalidades. Por ejemplo, se excluyeron los ensayos de precargaen la preparación para la intervención quirúrgica electiva, y losensayos en pacientes con carga de líquidos previo a una cirugíade revascularización (bypass) cardiopulmonar.
 Tipos de medidas de resultado
 La medida de resultado principal fue la mortalidad por todaslas causas, evaluadas al final del período de seguimientoestipulado para cada ensayo.
 ESTRATEGIA DE BÚSQUEDA PARA LAIDENTIFICACIÓN DE LOS ESTUDIOS
 Fuentes electrónicasSe efectuaron búsquedas en las siguientes bases de datoselectrónicas, inicialmente mediante una estrategia de búsquedapara identificar todos los ensayos de tratamiento con líquidos,luego dentro de los resultados para ensayos específicos de estarevisión;
 • registro especializado del Grupo Cochrane de Lesiones(Cochrane Injuries Group)
 • CENTRAL (The Cochrane Library 2006, número 4)• MEDLINE (1966 hasta 12/2006)• PubMed (diciembre 2006, últimos tres meses)• EMBASE (1980 hasta 2006/semana 50)• Web of Science (diciembre 2006)• National Research Register (2006, número 4)• MetaRegister (diciembre 2006)
 Las búsquedas sobre líquidos en general se basaron en lasiguiente estrategia de MEDLINE, adaptada según correspondaa las especificaciones de cada base de datos.1.exp Fluid Therapy/2.exp Rehydration Solutions/3.exp Colloids/4.exp Plasma Substitutes/5.exp Plasma/6.exp Serum/7.exp Albumins/8.exp Isotonic Solutions/9.exp Hetastarch/10.((fluid$ or volume or plasma or rehydrat$ or blood or oral)adj3 (replace$ or therap$ or substitut$ or restorat$ or resuscitat$or rehydrat$)).ab,ti.11.(isotonic saline solution$ or Blood substitute$ or bloodexpander$ or plasma volume expander$ or volumeexpander$).mp. [mp=title, original title, abstract, name ofsubstance word, subject heading word]12.(colloid$ or crystalloid$ or albumin$ or albumen$ or plasma$or starch$ or dextran$ or gelofus$ or hemaccel$ or haemaccel$or hydrocolloid$ or serum$ or hetastarch or isotonic or ringer$or gelatin$ or gentran$ or pentastarch$ or pentaspan$ or hartmanor sodium or potassium or salin$ or hypertonic or hypotonic orhemodilution or haemodilution or ringer lactatae).ti.13.or/1-1214.Randomized controlled trial.pt.15.(random or randomly or randomised or randomized orRCT).ab,ti.16.(single blind$ or double blind$ or groups).ab,ti.17.14 or 15 or 1618.exp Animals/19.exp Humans/20.18 not (18 and 19)21.17 not 2022.13 and 21
 Otras FuentesSe verificaron las listas de referencias de todos los ensayos yartículos de revisión identificados, y se estableció contacto conlos investigadores, para identificar cualquier estudio que puedahaberse omitido.
 Las búsquedas no se restringieron por idioma o estado de lapublicación.
 MÉTODOS DE LA REVISIÓN
 Identificación y selección de ensayosSe evaluó la elegibilidad de los títulos, los resúmenes y laspalabras clave de las citas de las bases de datos electrónicas deforma independiente. Se obtuvo el texto completo de todos losregistros pertinentes, los que se evaluaron de formaindependiente si cumplían con los criterios predefinidos deinclusión. Cualquier desacuerdo fue resuelto por discusión.
 Coloides versus cristaloides para la reanimación con líquidos en pacientes en estado crítico
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Evaluación de la calidad metodológicaLa ocultación de la asignación se calificó según Schulz 1995,asignando C a la calidad más deficiente y A a la mejor calidad(la presencia de soluciones en envases idénticos sólo fueconsiderada ocultación adecuada si se usaron envases de líquidode modo secuencial).
 • A = ensayos que se consideró habían adoptado las medidasadecuadas para ocultar la asignación (asignación al azarcentral; sobres cerrados, oscuros, numerados de formaconsecutiva; u otra descripción que incluyera los ítems afavor de la ocultación).
 • B = ensayos en los que los autores no informaron elenfoque de la ocultación de la asignación o informaronun enfoque que no corresponde a ninguna de las otrascategorías.
 • C = ensayos en los que la ocultación fue inadecuada (comoalternancia o referencia a los números de historia clínicao a las fechas de nacimiento).
 Se recopiló información sobre cegamiento y pérdida durante elseguimiento pero no pudo ser calificada.
 Análisis de los datosComo resultado de las observaciones sobre la versión anteriorde esta revisión, los ensayos se estratificaron por tipo de líquidoen vez de tipo de lesión original.
 Se calcularon los riesgos relativos (RR) y los intervalos deconfianza del 95% (IC del 95%) para cada estudio, con unmodelo de efectos fijos. Cada comparación se inspeccionóvisualmente para la prueba de heterogeneidad y se realizó unaprueba de ji cuadrado. Si no había pruebas de heterogeneidad(visualmente o con un valor p < 0,1) los ensayos se agruparonen cada tipo de líquido, pero no se combinaron entre los tiposde líquido.
 Posteriormente, se excluyeron los ensayos con ocultación dela asignación considerada como inadecuada y se repitieron loscálculos.
 DESCRIPCIÓN DE LOS ESTUDIOS
 Se identificaron 63 ensayos que satisfacían los criterios deinclusión para el diseño del estudio, los participantes y lasintervenciones. Se pudo obtener datos de mortalidad para 55de estos ensayos. Los detalles de los ensayos incluidos seinforman en la tabla de "Características de los estudiosincluidos".
 Las razones para la exclusión de estos estudios fueron: el usode un diseño cruzado (cross-over), probaban un algoritmo dereanimación, proporcionaban líquidos por vía oral al grupocontrol, intervención dirigida al mantenimiento de los nivelesde albúmina sérica, por hemodilución, por la carga de líquidoy por la reducción de la presión intracraneal (ver tabla de"Características de los estudios excluidos").
 De los 55 ensayos con datos sobre las muertes, la calidad de laocultación de la asignación fue adecuada en siete ensayos ypoco clara en la mayoría de los restantes.
 Hubo 59 comparaciones de coloides y cristaloides (coloideadicional), nueve comparaciones de coloide en cristaloidehipertónico con cristaloide isotónico y tres comparaciones decoloide con cristaloide hipertónico.
 CALIDAD METODOLÓGICA
 En general, el diseño de los estudios no fue bien informado.Esto se refleja en el número de puntuaciones poco claras dadaspara la ocultación de la asignación. También se recopilóinformación sobre el cegamiento y las pérdidas durante elseguimiento. El cegamiento no fue bien informado y la pérdidasdurante el seguimiento, por lo general, fueron pequeñas. Lascaracterísticas de cada ensayo aparecen en la tabla"Características de los estudios incluidos".
 RESULTADOS
 Coloides comparados con cristaloides
 Albúmina o fracción de proteínas plasmáticasVeintitrés ensayos informaron datos sobre la mortalidad,incluido un total de 7754 pacientes. El riesgo relativo agrupado(RR) de estos ensayos fue 1,01 (intervalo de confianza del 95%:[IC del 95%]: 0,92 a 1,10). Cuando el ensayo con ocultaciónde la asignación de calidad deficiente (Lucas 1978) fue excluido,el RR fue 1,00 (IC del 95%: 0,91 a 1,09).
 HidroxietilalmidónDieciséis ensayos compararon el hidroxietilalmidón con loscristaloides, en un total de 637 pacientes asignados al azar. ElRR agrupado fue 1,05 (IC del 95%: 0,63 a 1,75).
 Gelatina modificadaOnce ensayos compararon la gelatina modificada con elcristaloide, en un total de 506 pacientes asignados al azar. ElRR agrupado fue 0,91 (IC del 95%: 0,49 a 1,72).
 DextránNueve ensayos compararon dextrán con el cristaloide, en untotal de 834 pacientes asignados al azar. El RR agrupado fue1,24 (IC del 95%: 0,94 a 1,65).
 Coloides en cristaloide hipertónico comparado concristaloide isotónico
 Un ensayo comparó albúmina y solución salina hipertónica concristaloide isotónico. El RR de muerte fue 0,50 (IC del 95%:0,06 a 4,33).
 Ocho ensayos compararon dextrán en cristaloide hipertónicocon cristaloide isotónico, en 1283 pacientes asignados al azar.El RR agrupado fue 0,88 (IC del 95%: 0,74 a 1,05).
 Coloides versus cristaloides para la reanimación con líquidos en pacientes en estado crítico
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Coloides en cristaloide isotónico comparado con cristaloidehipertónico
 Tres ensayos compararon coloides en cristaloide isotónico concristaloide hipertónico. En dos de estos, donde los coloidesfueron gelatina o almidón, no se registraron muertes en losgrupos. En el ensayo restante, con 38 pacientes, hubo un RRde muerte de 7,00 (0,39 a 126,93) para el uso de coloide, basadoen tres muertes en el grupo de tratamiento y ninguna en el grupode control.
 DISCUSIÓN
 Esta revisión sistemática sintetiza las pruebas de ECA quecompararon la reanimación con líquidos con coloides ycristaloide en diversas afecciones clínicas. La revisión seactualizó y se revisó completamente para tener en cuenta lasobservaciones formuladas desde que se publicó por primeravez. En particular, varios comentaristas señalaron que esinapropiado combinar los cálculos de efecto de los estudios dediferentes coloides. Por ejemplo, se argumentó que los coloidesde gran peso molecular como el hidroxietilalmidón puedenretenerse mejor en el compartimiento vascular que la albúminay las gelatinas y, por consiguiente, tendrían mayor probabilidadde mostrar un efecto favorable sobre la mortalidad (Gosling1998)). En respuesta a estas inquietudes, la revisión se haestratificado por tipo de coloide. Sin embargo, los riesgosrelativos combinados no logran mostrar un beneficio sobre lamortalidad para la reanimación con cualquier tipo de coloide.
 Había una tendencia hacia un efecto favorable sobre lamortalidad para los coloides en cristaloide hipertónico, encomparación con cristaloides isotónicos. No obstante, losresultados son compatibles con el factor de azar.
 Como sucede en todos los metanálisis, esta revisión sistemáticapuede haber incluido estudios cuyas intervenciones y lascaracterísticas de los pacientes son lo suficientementeincomparables como para que pueda cuestionarse el cálculo deuna medida de efecto de conjunto. Los regímenes dereanimación variaron entre los ensayos. Algunos ensayosasignaron al azar a los participantes a una cantidad inicial decoloide o cristaloide, y luego continuaron con cualquier formade reanimación estándar para todos los participantes. Otrosensayos reanimaron con el líquido asignado hasta el momentode la variable principal de evaluación predeterminada, ya seareanimación, o en traumatismo, hasta la intervención quirúrgicacorrectiva. Además, variaron el tipo de coloide o cristaloide, laconcentración y el protocolo para determinar la cantidad delíquido. A pesar de estas diferencias, todos los participantesnecesitaban restitución de líquidos, y se cree que esta variaciónen la intervención tendría un impacto sobre el tamaño del efecto,en lugar de hacerlo en su dirección.
 Con relación a los efectos de la albúmina versus cristaloide, lamayoría de los datos (según se indica mediante la ponderaciónen el metanálisis) fue proporcionada por el ensayo SAFE (SAFE
 2004). El ensayo SAFE usó la asignación al azar central conun algoritmo de reducción al mínimo para asegurar el equilibrioen los factores de confusión potenciales conocidos. Se aseguróel cegamiento mediante el uso de cajas especialmente diseñadaspara el cegamiento y grupos de administración especialmentediseñados y elaborados. Los autores del ensayo informan quela efectividad del cegamiento se confirmó en un estudio formalantes de que se iniciara el ensayo. En resumen, se trató de unensayo bien realizado y de alta calidad. Hubo 726 muertes(20,9%) en el grupo tratado con albúmina y 729 muertes(21,1%) en el grupo tratado con solución fisiológica (RR demuerte 0,99; IC del 95%: 0,91 a 1,09). A pesar de que nisiquiera este ensayo grande pudo confirmar o refutar laposibilidad de un beneficio moderado o daño a partir de laalbúmina, se ha proporcionado alguna afirmación de quecualquier riesgo de la albúmina, si es que hay alguno, es pocoprobable de ser tan extremo como se sugirió con los resultadosdel metanálisis anteriormente publicado (ahora aquí actualizado)de los ensayos mucho más pequeños. El riesgo relativo agrupadode muerte con la albúmina en este metanálisis actualizado esahora 1,02 (IC del 95%: 0,93 a 1,11). Es importante observarque la estimación del efecto en el ensayo SAFE coincide conlos resultados de ensayos previos de albúmina en la hipovolemia
 y no hay heterogeneidad significativa (I2 = 0%, p = 0,46).
 Los resultados de este metanálisis actualizado tienenimplicaciones políticas importantes. Aún no hay pruebas deque los coloides son superiores a los cristaloides como untratamiento para la reanimación de volúmenes intravascularesen pacientes en estado crítico. Más aún, el ensayo SAFEtampoco aportó pruebas de otras ventajas clínicas sobre el usode albúmina. También desacreditó la creencia, de inferenciafisiopatológica, que los volúmenes muy grandes de cristaloidedeben ser administrados para alcanzar las variables principalesde evaluación finales de reanimación, como pueden lograrsemediante volúmenes de coloide mucho más pequeños. En elensayo SAFE, la razón de albúmina administrada para lasolución fisiológica administrada fue aproximadamente 1:1,4.Los coloides, la albúmina en particular, son considerablementemás costosos que los cristaloides, y la albúmina es un productosanguíneo y por lo tanto, transmite al menos un riesgo teóricode enfermedades infecciosas. El coste económico deoportunidad del uso continuo de coloides, en particular el usode albúmina, posiblemente sea considerable y por este motivo,su uso continuo en este contexto es injustificado.
 CONCLUSIONES DE LOS AUTORES
 Implicaciones para la práctica
 No había pruebas de los ECA que sugirieran que la reanimacióncon coloides, en lugar de cristaloides, reduzca el riesgo demuerte en pacientes con traumatismos, quemaduras o despuésde una cirugía. Dado que los coloides no se asocian con unamejoría en la supervivencia, y aún más, los coloides sonconsiderablemente más costosos que los cristaloides, es difícil
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ver cómo puede justificarse su uso continuo fuera del contextode los ensayos controlados aleatorios en subconjuntos depacientes de especial interés.
 Implicaciones para la investigación
 Los ensayos futuros pueden necesitar concentrarse en subgruposespecíficos de pacientes para identificar a las personas quepueden beneficiarse con los coloides en lugar de los cristaloides.
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TABLAS
 Characteristics of included studies
 Boldt 1986Study
 Randomised controlled trial, using sealed opaque envelopes.Information on allocation concealment was obtained on contact with the authors.Blinding and loss to follow-up not mentioned.
 Methods
 55 patients undergoing elective aorta-coronary bypass surgery.Exclusion criteria were ejection fraction < 50% and LVEDP > 15 mmHg.
 Participants
 1) 300ml 20% human albumin solution (n=15).2) 500ml 3% hydroxyethyl starch (n=13).3) 500ml 3.5% gelatin (n=14).4) No colloid (n=13).
 Interventions
 Haemodynamic variables were measured.Deaths not reported.
 Outcomes
 Follow-up until discharge from intensive care.Notes
 B - UnclearAllocation concealment
 Boldt 1993Study
 Randomised controlled trial.Allocation concealment by sealed opaque envelopes (information from author).Blinding and loss to follow-up not mentioned.
 Methods
 75 males undergoing elective aortocoronary bypass grafting, who had a pulmonarycapillary wedge pressure of less than 5 mmHg after induction of anaesthesia.
 Participants
 1) 5% albumin (n=15).2) 6% HES, mean molecular weight 450,000 (n=15).3) 6% HES, mean molecular weight 200,000 (n=15).4) 3.5% gelatin (n=15).5) No colloid (n=15).Fluid used through operation and on intensive care post-op.
 Interventions
 Deaths not reported, author confirmed there were no deaths.Outcomes
 Follow-up to 1 day.Notes
 B - UnclearAllocation concealment
 Boldt 2001Study
 Randomised controlled trial, using a closed-envelope system.Methods
 100 patients undergoing major abdominal surgery.Participants
 1) Ringer's lactate (n=25).2) 6% HES, mean molecular weight 200kDa, degree of substitution 0.5 (n=25).3) 6% HES, mean molecular weight 130kDa, degree of substitution 0.4 (n=25).4) 4% modified fluid gelatin, molecular weight 35kDA (n=25).
 Interventions
 Deaths.Orthostatic problems.Haemodynamics and laboratory data.Fluid input and output.Costs.
 Outcomes
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Characteristics of included studies
 Follow-up period unclear.Notes
 B - UnclearAllocation concealment
 Boutros 1979Study
 Randomised controlled trial ("randomly divided").Method of allocation concealment not described.Blinding not mentioned.No loss to follow-up.
 Methods
 24 people undergoing major operative procedures on the abdominal aorta.Participants
 1) Albumin in 5% dextrose (n=7).2) 5% dextrose and Ringer's lactate (n=8).3) 5% dextrose in 0.45% saline (n=9).Allocated fluids were used on admission to ICU, following surgery, guided by PAWP.Whole blood also given if clinically needed.
 Interventions
 Deaths reported.Outcomes
 Follow-up to discharge from hospital.Notes
 B - UnclearAllocation concealment
 Bowser-Wallace 1986Study
 Quasi-randomised controlled trial (allocation by alternation).Blinding not mentioned.No loss to follow-up.
 Methods
 Admitted for burns of 30% or more.Age range 5 months to 21 years.Excluded if already given more than half calculated daily requirement before reachinghospital.
 Participants
 1) 2ml/kg/%burn Ringer's lactate over 24 hrs, then 0.5ml plasmanate/kg/%burn over24 hrs plus 5% dextrose (n=19).2) 2ml/kg/%burn hypertonic lactated saline over 24 hrs, then 0.6ml/kg/%burn hypertoniclactated saline over 24 hrs plus oral Haldane's solution. (n=19)IV fluids stopped at 48 hrs (n=19).
 Interventions
 Deaths reported.Fluid and electrolytes given, weight, haematocrit.
 Outcomes
 Follow-up to 5 days.Notes
 C - InadequateAllocation concealment
 Chavez-Negrete 1991Study
 Randomised controlled trial (allocation by "random numbers").Blinding not mentioned.No loss to follow-up.
 Methods
 Adults admitted to an emergency room with acute gastrointestinal haemorrhage, systolicblood pressure 90 mmHg or less for up to 1 hr and normal electrocardiograph.Excluded if pregnant or had renal, cardiac or neurological disease.
 Participants
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 1) Initial infusion of 250ml 7.5% saline/6% Dextran 60 given IV (16 patients) orintraosseous (n=10).2) Initial IV infusion of 250ml Ringer's lactate. (n=23)Resuscitation continued with red cells, 0.9% saline and Dextran 40 according to clinicaljudgement.
 Interventions
 Death.Haemodynamic variables.
 Outcomes
 Follow-up to 24 hours.Notes
 B - UnclearAllocation concealment
 Cifra 2003Study
 Quasi-randomised controlled trial (allocation by alternation).Allocation concealment not reported.Blinding not reported.No loss to follow-up.
 Methods
 27 children with dengue shock syndrome.Exclusion criteria included: Other severe infection, protein-deficient abnormalities,bleeding diathesis, patients who have been give multiple plasma substitutes.
 Participants
 1) 6% Haes-Steril (n=11)2) Ringer's Lactate (n=16)One patient from group 1 and three from group 2 were excluded because they neededinotropic support and multiple plasma substitute.
 Interventions
 Duration of control of shockRecurrence of shockLength of ICU stayDeath not reported as an outcome but they reported that 4 patients died.
 Outcomes
 Length of follow-up not reported but all outcomes were in-hospitalNotes
 D - Not usedAllocation concealment
 Dawidson 1991Study
 Randomised controlled trial (allocation by drawing a card from a deck).Blinding not mentioned.No loss to follow-up.
 Methods
 Adults undergoing elective abdominal aortic surgery.No exclusions mentioned.
 Participants
 1)3% Dextran 70 in Ringer's lactate. (n=10)2) IV Ringer's lactate. (n=10)Fluid used during and for 24 hrs after operation, guided by haemodynamic variables.
 Interventions
 Death.Volume transfused, weight change, haemodynamic variables.
 Outcomes
 Follow-up to discharge from hospital.Notes
 C - InadequateAllocation concealment
 Dehne 2001Study
 Randomised controlled trial; allocation by sealed envelope assignment.Methods
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 60 male patients (of American Society of Anesthesiologists physical status 1 or 2)scheduled for middle ear surgery.
 Participants
 1) Lactated Ringer's solution (n=15).2) 6% HES: molecular weight 200kD, degree of substitution 0.5 (n=15).3) 6% HES: molecular weight 200kD, degree of substitution 0.60-0.66 (n=15).4) 6% HES: molecular weight 450kD, degree of substitution 0.7 (n=15).
 Interventions
 Deaths not stated but 'all' patients discharged 10-14 days after surgery; therefore nodeaths.Central venous pressure.Urine output.Blood osmolality.Urine osmolality.
 Outcomes
 Follow-up two days.Notes
 B - UnclearAllocation concealment
 Eleftheriadis 1995Study
 Patients "randomizedly distributed".Blinding not mentioned.Unable to assess loss to follow-up.
 Methods
 Participants were undergoing coronary artery bypass surgery.Participants
 1) 6% hydroxyethyl starch.2) 3.5% gelatin.3) Ringer's lactateAllocated fluid was used in the post-operative period only guided by mean arterialpressure.
 Interventions
 Deaths were not reported.Haemodynamic variables.
 Outcomes
 Follow-up period unspecified.Notes
 B - UnclearAllocation concealment
 Ernest 1999Study
 Randomised controlled trial, allocation concealment not described.No blinding.No loss to follow-up mentioned.
 Methods
 Patients with a clinical diagnosis of sepsis.Participants
 1) 5% albumin (n=9).2) 0.9% saline (n=9).Volume of infusion guided by PAWP.
 Interventions
 Haemodynamic variables and volume measurements.Deaths not reported.
 Outcomes
 Follow-up to immediately after infusion.Notes
 B - UnclearAllocation concealment
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 Evans 1996Study
 Quasi-randomised trial (allocation by day of the week).Blinding not mentioned.No loss to follow-up.
 Methods
 Aged 16 or more, admitted with trauma to an emergency centre within 2 hours afterinjury, only crystalloid as a pre-hospital infusion.Excluded if had underlying illness likely to affect clotting.
 Participants
 1) IV haemaccel (n=11).2) IV Ringer's lactate (n=14).Fluid was used until vital signs were stable.
 Interventions
 Deaths from author.Clotting variables.
 Outcomes
 Follow-up period unspecified.Notes
 C - InadequateAllocation concealment
 Evans 2003Study
 Randomized controlled trial.Allocation concealment not reported.Blinding methods not reported.Loss to follow-up not reported.
 Methods
 55 patients undergoing primary unilateral total hip replacement.Exclusion criteria were pre-existing defect in platelet function or on aspirin that couldnot be stopped for 2 weeks prior to the operation.
 Participants
 1) 4.5% Albumin (n=13)2) Gelofusine (n=14)3) Haemaccel (n=14)4) 0.9% Saline (n=14)
 Interventions
 Haemostatic parameters.Death not reported.
 Outcomes
 Length of follow-up not reported but all outcomes were in-hospitalNotes
 B - UnclearAllocation concealment
 Fries 2004Study
 Randomized controlled trial. (Patients "randomly"received crystalloid or colloids)Method of allocation concealment not reported.Blinding not reported.Loss to follow-up not reported.
 Methods
 60 patients undergoing knee replacement surgery.Exclusion criteria were contraindication for regional anaesthesia, known allergies orhaemostatic disorders.
 Participants
 1) HES (n=20)2) Modified gelatin (n=20)3) Ringer's solution (n=20)Groups 1 and 2 also received a basis of Ringer's solution infusion.
 Interventions
 Coagulation parameters.Death not reported.
 Outcomes
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Characteristics of included studies
 Length of follow-up not reported but all outcomes were in-hospital measures.Notes
 B - UnclearAllocation concealment
 Gallagher 1985Study
 Randomised controlled trial. Method of allocation concealment not described. Authorcontacted - allocation concealment by computerised system - patient details wereentered before treatment assignment was revealed.Blinding not mentioned.No loss to follow-up.
 Methods
 Patients after coronary artery bypass graft surgery.Exclusions: patients with significant left main coronary artery stenosis, poor leftventricular function or poor pulmonary function.
 Participants
 1) IV 5% albumin (n=5).2) IV 6% hydroxyethyl starch (n=5)3) IV Ringer's lactate (n=5).Fluid used from admission to intensive care post op, guided by PAWP. RBC given ifneeded.Five patients received 5% albumin. Five patients received lactated Ringer's.
 Interventions
 Deaths were not reported. Author contacted and confirmed that there were no deathsin any group.Haemodynamic data.
 Outcomes
 Follow-up to 1 day.Notes
 A - AdequateAllocation concealment
 Goodwin 1983Study
 Randomised controlled trial - assigned by 'random numbers table'.Method of allocation concealment unclear.Blinding not mentioned.No loss to follow-up.
 Methods
 79 previously healthy young adults admitted with burns.No exclusion criteria reported.
 Participants
 1) 2.5% albumin in Ringer's lactate (n=40).2) Ringer's lactate (n=39).Fluids on day 1 guided by haemodynamic variable. On day 2, given at0.3-0.5ml/kg/%burn, then 5% dextrose.
 Interventions
 Deaths reported.Lung water in some.Infections.
 Outcomes
 Follow-up to discharge from hospital.Notes
 B - UnclearAllocation concealment
 Grundmann 1982Study
 Randomised controlled trial.Method of allocation concealment unclear.Blinding not mentioned.No loss to follow-up.
 Methods
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 20 people undergoing partial gastrectomy.The average age was 50 years (range 19-84).No exclusion criteria reported.
 Participants
 1) Colloid group received human albumin solution. (n=14).2) Details of crystalloid were not reported. (n=6).Allocated fluid was continued for 4 days after operation.
 Interventions
 Deaths reported.Volumes of fluid given.Haemodynamic variables.
 Outcomes
 Follow-up to discharge from hospital.Notes
 B - UnclearAllocation concealment
 Guo 2003Study
 Randomized controlled trial.Allocation concealment not reported.Blinding not reported.No loss to follow-up reported.
 Methods
 42 patients undergoing elective cytoreductive surgery for ovarian cancer.Exclusion criteria included: preoperative anaemia, allergic response to HES orperioperative administration of cardiovascular agents.2 patients randomized but excluded because of use of cardiovascular agents.
 Participants
 1) Ringer's Lactate (n=20)2) 6% HES (n=20)
 Interventions
 Splanchnic perfusion.Death not reported but in results authors mentioned that "all patients were discharged."
 Outcomes
 Follow-up to discharge from hospital.Notes
 B - UnclearAllocation concealment
 Hall 1978Study
 Quasi-randomised controlled trial (participants were stratified by age, extent of burnand aetiology, and then allocated by alternation).Blinding not mentioned.No loss to follow-up.
 Methods
 Burns covering more than 10% of the body surface (for children), and more than 15%of the body surface (for adults).No exclusions mentioned.
 Participants
 1) 120ml/%burn IV 6% Dextran 70 in 0.9% saline over 48 hrs plus oral water or IV 5%dextrose for 'metabolic requirements' (n=86).2) 4ml/kg/%burn IV Ringer's lactate over 24 hrs, then 10% of initial body weight of fluidover 24 hrs plus oral water (n=86).
 Interventions
 Death.Fluid given, haemodynamic variables.
 Outcomes
 Follow-up to discharge from hospital.Notes
 C - InadequateAllocation concealment
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 Hartmann 1993Study
 Randomised controlled trial (method of allocation unclear).Blinding not mentioned.No loss to Follow-up.
 Methods
 Adults undergoing major abdominal surgery.Exclusions: cardiorespiratory dysfunction, uraemia, diabetes, taking steroids,anticoagulants or diuretics.
 Participants
 1) IV Dextran 70 in saline (concentration not given) with 2.5% dextrose. (n=15).2) IV saline (concentration not given) with 2.5% dextrose. (n=14).Both groups given red cells, plasma, Dextran 70 and los cristaloides during the operationas decided by the clinician. Post-operative fluids according to the trial group guided bytissue oxygen tension to the end of resuscitation.
 Interventions
 Death not reported.Fluid given, haemodynamic variables.
 Outcomes
 Follow-up to 7 days.Notes
 B - UnclearAllocation concealment
 Jelenko 1978Study
 Randomised controlled trial, method of allocation concealment unclear.Blinding not mentioned.No loss to follow-up.
 Methods
 19 people with burns covering more than 20% of body surface.Participants
 1) 12.5% albumin in hypertonic saline (240MeQ Na+, 120 MeQ chloride, 120 MeQlactate), (n=7).2) Hypertonic saline (240MeQ Na+, 120 MeQ chloride, 120 MeQ lactate). (n=5).3) Ringer's lactate (n=7).Allocated fluid was used, guided by haemodynamic variables, to the end of resuscitation.
 Interventions
 Deaths reported.Haemodynamic variables.
 Outcomes
 Follow-up to end of resuscitation.Notes
 B - UnclearAllocation concealment
 Karanko 1987Study
 Randomised controlled trial. Description of allocation procedure unclear.Blinding not mentioned.No loss to follow-up.
 Methods
 32 adult men scheduled for coronary artery bypass surgery.Exclusions: left ventricular ejection fraction under 40%, abnormal lung function.
 Participants
 1) Colloid group received 6% dextran 70 (n=14).2) Ringer's lactate (n=18).Allocated fluid was used to the end of resuscitation.
 Interventions
 Deaths reported.Haemodynamic variables.Lung water.
 Outcomes
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 Follow-up 2 weeks.Notes
 B - UnclearAllocation concealment
 Lang 2001Study
 Randomised controlled trial, using a closed-envelope system.Methods
 42 patients scheduled for elective major abdominal surgery.Participants
 1) Lactated Ringer's (n=21).2) 6% HES, molecular weight 139kD, degree of substitution 0.4 (n=21).
 Interventions
 Deaths.Haemodynamics and laboratory data.Tissue oxygenation.Volume input and output.
 Outcomes
 Follow-up period unclear.Notes
 A - AdequateAllocation concealment
 Lang 2003Study
 Randomized controlled trial.Allocation concealment not clearly reported ("Closed envelope system").Blinding method not reported. ("..treatment in the ICU was performed by physicianswho were blinded to the study)
 Methods
 36 patients undergoing elective major abdominal surgery.Exclusion criteria included:myocardial failure, renal insufficiency, severe pulmonarydisease, liver dysfunction, diabetes mellitus, steroid therapy, pre-existing viral or bacterialinfection and known allergic reactions to starch preparations.
 Participants
 1) 6% HES (n=18)2) Ringer's Lactate (n=18)Additional crystalloid solutions were supplied to equalize insensible fluid loss or as asolvent for drugs in group 1
 Interventions
 Pro and anti-inflammatory cytokinesAll patients survived.
 Outcomes
 Length of follow-up not reported but all outcomes were in-hospital measures.Notes
 B - UnclearAllocation concealment
 Ley 1990Study
 Randomised controlled trial.Method of allocation concealment unclear.Assessment of chest x-ray blinded.No loss to follow-up.
 Methods
 21 people undergoing coronary artery bypass grafting or valve surgery.Participants
 1) 6% hetastarch up to 1.5L then 5% plasma protein fraction (n=11).2) 0.9% saline (n=10).Allocated fluid was used for post-operative fluid resuscitation.
 Interventions
 Deaths were not reported.Pulmonary and peripheral oedema.Haemodynamic variables.
 Outcomes
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 Follow-up to discharge.Notes
 B - UnclearAllocation concealment
 Lowe 1977Study
 Randomised controlled trial, allocation by sealed envelopes.Blinding not mentioned.No loss to follow-up.
 Methods
 Participants with serious trauma.Participants
 1) 25% albumin in Ringer's lactate (n=77).2) Ringer's lactate (n=94).Allocated fluid was used throughout the pre- and intra-operative period.
 Interventions
 Deaths reported.Outcomes
 Follow-up to 5 days post-operatively. Data on the 30 participants with chest injurieswho were left out of the Lowe 1977 report, but included in Moss 1981, have beenincluded in the meta-analysis.
 Notes
 B - UnclearAllocation concealment
 Lucas 1978Study
 Randomised controlled trial.Randomisation was based on the last digit of each patient's case number.
 Methods
 52 seriously injured patients.Participants
 1) Standard resuscitation regimen ('balanced electrolyte', blood, fresh frozen plasma)plus salt poor albumin, maximum 150g during surgery and 150g per day for the next5 days (n=27).2) Standard resuscitation regimen as above (n=25).
 Interventions
 Deaths reported in some patients.Outcomes
 In the final report of 94 randomised patients deaths were not reported. However, in thispreliminary report of 52 injured patients deaths were reported.
 Notes
 C - InadequateAllocation concealment
 Maitland 2005Study
 Randomized Controlled Trial.Open label.Random allocation was assigned by the use of sealed cards.No loss to follow-up.
 Methods
 159 children with severe malaria and metabolic acidosis.Exclusion criteria included pulmonary oedema, oedematous malnutrition or papilledema.
 Participants
 Severe acidosis1) 4.5% Albumin (n=23)2) 0.9% Saline (n=26)Moderate acidosis1) 4.5% Albumin (n=33)2) 0.9% Saline (n=35)3) Control (n=33)
 Interventions
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 Reduction in base deficit.Neurological sequelae.Death reported.
 Outcomes
 Length of follow-up not reported but all outcomes were in-hospital measures.Notes
 B - UnclearAllocation concealment
 Mattox 1991Study
 Quasi-randomised, allocation by alternation.Double-blind.2 patients excluded from the analysis as code of fluid lost.
 Methods
 Participants were pre-hospital trauma victims attended to by emergency personnelwithin an hour of injury, who had systolic blood pressure of 90 mmHg or less and were16 years or older. 72% of participants had sustained penetrating trauma.
 Participants
 1) 250 mL Dextran-70 in 7.5% NaCl (n=211).2) 250 mL Ringer's lactate, saline or plasmalyte. (n=211)Allocated fluid was for initial pre-hospital resuscitation only.
 Interventions
 Deaths reported.Outcomes
 Follow-up to hospital discharge or transfer.Notes
 C - InadequateAllocation concealment
 Mazher 1998Study
 Patients 'randomized'.Blinding of care givers by use of pharmacy prepared solutions.No loss to Follow-up.
 Methods
 Patients undergoing elective coronary artery surgery.Exclusions: age over 75, ejection fraction under 35%, creatinine over 135umol/L, ACEinhibitors.
 Participants
 1) 5mL/kg polygeline (n=10).2) 5mL/kg 7.2% saline (n=10).Allocated fluid given post-op over one hour. All patients subsequently receive polygelineand red blood cells.
 Interventions
 Haemodynamic variables.Death.
 Outcomes
 Follow-up to discharge from intensive care.Notes
 B - UnclearAllocation concealment
 McNulty 1993Study
 Randomised controlled trial. Method of allocation concealment not described.Blinding not mentioned.No loss to follow-up.
 Methods
 Patients following elective cardiopulmonary bypass.Participants
 1) 5% albumin and cell-saved blood (n=14).2) Plasmalyte and cell-saved blood (n=14).Allocated fluid used as part of fluid volume replacement.
 Interventions
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 Deaths not reported.Study was designed to look at the effect of protein infusion on the accuracy of ahaematocrit measuring device.
 Outcomes
 Length of follow-up unspecified.Notes
 B - UnclearAllocation concealment
 Metildi 1984Study
 Randomised controlled trial.Blinding not mentioned.No loss to follow-up.
 Methods
 Participants were admissions to an intensive care and a trauma unit with adult respiratorydistress syndrome and established pulmonary failure. Included both trauma andnon-trauma patients.
 Participants
 1) 5% salt-poor albumin (n=20).2) Ringer's lactate (n=26).Allocated fluid was used throughout resuscitation, and if an operation was required theallocated fluid was used for volume replacement before and during the operation.
 Interventions
 Deaths reported.Haemodynamic variables.
 Outcomes
 Follow-up to discharge.Notes
 B - UnclearAllocation concealment
 Modig 1983Study
 Quasi-randomised controlled trial, allocation by admission date.Blinding not mentioned.No loss to follow-up.
 Methods
 Participants were trauma admissions to an emergency department with a systolic bloodpressure of less than 70mmHg. Age range was 20-58 years.
 Participants
 1) Dextran-70 in Ringer's lactate (n=12).2) Ringer's lactate. (n=11)Allocated fluids were given as the initial resuscitation fluid on admission to theemergency department, and continued as needed until after the 6th day when majorreconstructive surgery was undertaken.
 Interventions
 Deaths reported.Development of respiratory distress syndrome.
 Outcomes
 Follow-up to definitive reconstructive surgery.Notes
 C - InadequateAllocation concealment
 Moretti 2003Study
 Randomized controlled trial.Allocation concealment method not clearly reported ("Patients randomized...by usinga closed-envelope technique")Blinding method not clearly reported. ("Researchers were unaware of the patient'srandomization")No loss to follow-up .
 Methods
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 90 adult patients undergoing major elective general, gynecological, orthopedic orurologic surgery with an anticipated blood loss>500 ml.Exclusion criteria included age <16 years, coagulopathy, renal or hepatic disfunctionand congestive heart failure.
 Participants
 1)Hetastarch-Normal Saline (n=30)2)Hetastarch-Balanced Salt (n=30)3)Ringer's Lactate (n=30)
 Interventions
 Postoperative nausea and vomiting.Death not reported
 Outcomes
 Follow-up to discharge.Notes
 B - UnclearAllocation concealment
 Nagy 1993Study
 Randomised controlled trial, contact with author showed it was an open label study.Blinding not mentioned.No loss to follow-up.
 Methods
 Participants were adult admissions to a trauma unit, with measurable systolic bloodpressure less than 90 mmHg.
 Participants
 1) Pentastarch in 0.9% NaCl (n=21).2) Ringer's lactate (n=20).Allocated fluid was used throughout resuscitation with the exception that colloid patientsreceived a maximum 4L of pentastarch, after which Ringer's lactate was given.
 Interventions
 Deaths were not reported.Haemodynamic variables.
 Outcomes
 Follow-up to discharge.Notes
 C - InadequateAllocation concealment
 Ngo 2001Study
 Randomised controlled trial, opaque envelopes containing only treatment pack number.Methods
 230 children with dengue shock syndrome.Participants
 1) Dextran 70 (n=55).2) 3% gelatin (n=56).3) Lactated Ringer's (n=55).4) 'Normal' saline (n=56).
 Interventions
 Initial pulse recovery time.Occurrence of timing and subsequent episodes of shock.Fall in haematocrit.Volume of fluid administered till recovery.Complications.And noted that there were no deaths in any group
 Outcomes
 Follow-up period unclear.Notes
 A - AdequateAllocation concealment
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 Nielsen 1985Study
 Randomised controlled trial.Method of allocation concealment not described.Blinding not mentioned.No loss to follow-up.
 Methods
 26 patients admitted for reconstructive surgery of the abdominal aorta.Participants
 1) Whole blood, crystalloid plus 80g albumin on the day of the operation, and 20g perday for the next 3 days. Albumin given as 100mL 20% human albumin solution. (n=13)2) Whole blood and crystalloid, type not specified. (n=13)
 Interventions
 Deaths not reported.Author when contacted confirmed that there were no deaths in either group.
 Outcomes
 Length of follow-up 4 days.Notes
 B - UnclearAllocation concealment
 Pockaj 1994Study
 Randomised controlled trial, allocation concealment unclear.Blinding not mentioned.Loss to Follow-up 18/54 in colloid group, 13/53 in saline group.
 Methods
 Participants required fluid resuscitation as a result of vascular leak syndrome associatedwith Interleukin-2 therapy for metastatic cancer.
 Participants
 1) 250 mL boluses of 5% albumin in saline (n=36 reported).2) 250 mL boluses of 0.9% normal saline. (n=40 reported)Boluses guided by haemodynamic variables. Both groups also received 0.45% salinewith 10mmol/L KCl.
 Interventions
 Deaths.Toxic effects of chemotherapy.Haemodynamic variables.
 Outcomes
 Notes
 B - UnclearAllocation concealment
 Prien 1990Study
 Randomised controlled trial.Blinding not mentioned.No loss to Follow-up.
 Methods
 Participants were undergoing modified Whipple's operation.Participants
 1) 10% hydroxyethyl starch in 0.9% saline plus plasma protein fraction if requirements> 20mL/kg. (n=6)2) 20% human albumin solution. (n=6)3) Ringer's lactate.Allocated fluid was administered intra-operatively only.
 Interventions
 Deaths.Intestinal oedema formation.
 Outcomes
 Follow-up period was unspecified.Notes
 B - UnclearAllocation concealment
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 Rackow 1983Study
 Randomised controlled trial, allocation concealment unclear.Blinding not mentioned.No loss to follow-up.
 Methods
 Participants were aged 54 to 97, and had any one of the following pre-determinedindicators of shock: systolic blood pressure of 90 mmHg or less, a cardiac index of lessthan 2.2 L./min.m2, a serum arterial lactate greater than 18mg/dl and WP less than15mmHg.
 Participants
 1) 6% hydroxyethyl starch (n=9).2) 5% albumin (n=9).3) 0.9% saline. (n=8).Allocated fluid was given as needed until the end of resuscitation.
 Interventions
 Deaths reported.Fluid balance.
 Outcomes
 Follow-up to discharge from hospital.Notes
 B - UnclearAllocation concealment
 Rocha e Silva 1994Study
 Randomised controlled trial.Methods
 Participants were admissions to the emergency room, with a systolic blood pressureof 90 mmHg or less and were 16 years of age or older.
 Participants
 Colloid group received 6% dextran-70 in 7.5% NaCl; crystalloid group received Ringer'slactate. Allocated fluid was used for the first intravenous infusion only.
 Interventions
 Death was the main outcome measure, but the data are unpublished.Outcomes
 Follow-up to 30 days. By April 1994, 125 patients had been entered into the study.Notes
 B - UnclearAllocation concealment
 SAFE 2004Study
 Randomised controlled trial. Randomisation by minimisation algorithm accessed throughsecure website
 Methods
 Patients aged 18 years and above admitted to closed multidisciplinary intensive careunits in 16 tertiary hospitals in Australia over 19-month period
 Participants
 1) 4% albumin (Albumex, CSL) (n=3499).2) Normal saline (n=3501).
 Interventions
 Death.Patients with new single or multiple-organ failure.Mean number of days: in ICU, in hospital, on mechanical ventilation, on renalreplacement therapy.
 Outcomes
 Follow-up to 28 days.Notes
 A - AdequateAllocation concealment
 Shah 1977Study
 Randomised controlled trial. Allocation by sealed envelope.Blinding not mentioned.No loss to follow-up.
 Methods
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 Patients with severe, multiple trauma and a systolic blood pressure of less than90mmHg. All patients were adults and both sexes were included.
 Participants
 1) 5% salt-poor albumin in Ringer's lactate (n=9).2) Ringer's lactate (n=11).Volume infused guided by physiological parameters.
 Interventions
 Death reported.Haemodynamic variables.
 Outcomes
 Length of follow-up not stated.Notes
 B - UnclearAllocation concealment
 Shires 1983Study
 Patients 'assigned randomly'.Blinding not mentioned.No loss to follow-up.
 Methods
 People undergoing aortic reconstruction surgery.No exclusion criteria mentioned.
 Participants
 1) Plasmanate (n=9).2) Ringer's lactate (n=9).Allocated fluid used guided by haemodynamic variables until the first postoperativemorning. All patients then received 0.45% saline.
 Interventions
 Lung water.Haemodynamic variables.Death.
 Outcomes
 Follow-up to two days post-op.Notes
 B - UnclearAllocation concealment
 Sirieix 1999Study
 Patients 'randomly assigned'. Blinding not described.Two patients excluded after randomisation due to arrhythmias on giving the fluid (bothin hypertonic saline group).
 Methods
 Patients undergoing mitral valve repair.Exclusions: LVEF<0.4, systolic PAP>50mmHg, coagulation disorders,creatinine>150mmoL/L, electrolyte imbalance, diabetes, previous atrial fibrillation lasting> 1 year.
 Participants
 1) 250mL 7.2% hypertonic saline, 6%HES (n=8).2) 250mL 7.2% hypertonic saline (n=10).3) 250mL 6% HES (n=8).Fluid given over 15mins, I hour after admission to post-op intensive care
 Interventions
 Haemodynamic variables.Deaths reported.Side-effects (2 had severe hypotension in group 2 and 1 in group 1; arrhythmias in 1patient in group 1, 3 in group 2 and 1 in group 3).
 Outcomes
 Follow-up to discharge from hospital (all within 10 days)Notes
 B - UnclearAllocation concealment
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 Skillman 1975Study
 Randomised controlled trial, allocation concealment unclear.Blinding not mentioned.No loss to Follow-up.
 Methods
 Participants were undergoing elective abdominal reconstructive surgery.Participants
 1) 25% salt-poor albumin 1g/kg and 5% albumin 1L. (n=7)2) Ringer's lactate.Allocated fluid was given intra-operatively. All patients received los cristaloides onlyfor pre-loading before surgery.
 Interventions
 Deaths were not reported.Outcomes
 Notes
 B - UnclearAllocation concealment
 Tollofsrud 1995Study
 Randomised controlled trial, allocation by sealed envelopes.Blinding not mentioned.No loss to follow-up.
 Methods
 Participants were adult patients in need of volume replacement during and after coronaryartery bypass surgery.
 Participants
 1) Haemaccel (n=10).2) Dextran 70 (n=10).3) Albumin 40 (n=10).4) Ringer's lactate (n=10).Allocated fluid was used throughout resuscitation.
 Interventions
 Deaths reported.Fluid balance.
 Outcomes
 Follow-up to 48 hours.Notes
 B - UnclearAllocation concealment
 Tollofsrud 1998Study
 Randomised controlled trial, allocation by sealed envelope. Described as double blind,no loss to follow-up mentioned.
 Methods
 Patients with three vessel coronary artery disease undergoing elective coronary arterysurgery. Exclusions: LVEF<0.4, ventricular aneurysm, significant arrhythmia, diabetes,renal failure, lung disease.
 Participants
 1) 4mL/kg of 75mg/mL hypertonic saline in dextran 70 60mg/mL over 30 mins (n=10).2) Same volume and rate of isotonic saline (n=10).Fluid given just after surgery while still in operating theatre. Ringer's lactate for additionalfluid.
 Interventions
 Fluid balance.Haemodynamic variables.Deaths not reported.
 Outcomes
 Follow-up to 48 hours.Notes
 B - UnclearAllocation concealment
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 Upadhyay 2004Study
 Open label randomized trial.Allocation by sealed envelope.No loss to follow-up mentioned
 Methods
 60 patients with septic shock aged 1 month to 12 years.Exclusion criteria: Age less than one month, multiorgan failure and immunodeficiencystates.
 Participants
 1) Normal saline (n=31)2) Polymer from degraded gelatin in saline (gelatin) (n=29)
 Interventions
 Haemodynamic data.Death reported.
 Outcomes
 Length of follow-up not reported but all outcomes were in-hospital measures.Notes
 B - UnclearAllocation concealment
 Vassar 1990Study
 Randomised controlled trial, allocation concealment unclear.Double blind study (solutions prepared in identical containers).No loss to follow-up.
 Methods
 Participants were emergency department admissions with trauma and a systolic bloodpressure below 80mmHg and were 18 years or older.Pregnant women and people with preexisting cardiac, hepatic or renal disease wereexcluded.
 Participants
 1) 6% dextran 70 in 7.5% saline. (n=23).2) Ringer's lactate (n=24).Allocated fluids were given as the initial resuscitation in the emergency department.Additional isotonic los cristaloides (Ringer's lactate) were given as needed.
 Interventions
 Deaths reported.Haemodynamic variables.
 Outcomes
 Follow-up to hospital discharge.Notes
 B - UnclearAllocation concealment
 Vassar 1991Study
 Randomised controlled trial, allocation by randomised sequence of coded containers.Double blind study.No loss to follow-up.
 Methods
 Participants were pre-hospital trauma cases undergoing helicopter transport to anemergency centre, with a systolic blood pressure of 100mmHg or less and were 18years or older.Exclusions: preexisting cardiac renal, hepatic or neurological disease. Peripheraloedema.
 Participants
 1) 4.2% dextran 70 in 7.5% saline or 6% dextran 70 in 7.5% saline. (n=83)2) Ringer's lactate. (n=83)Fluids were given as the initial resuscitation fluid in the pre-hospital setting. Supplementalisotonic fluids were given at the discretion of the flight nurses.
 Interventions
 Deaths reported.Haemodynamic variables
 Outcomes
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 Follow-up to discharge. Allocation was to 4.2% dextran-70; to 6% dextran-70; or tocrystalloid; for the calculation of the summary effect measure, the two dextran groupsare combined.
 Notes
 A - AdequateAllocation concealment
 Vassar 1993aStudy
 Randomised controlled blind trial, allocation concealed by random sequence of identicalcontainers.Double blind study.36 people excluded post randomisation as deemed not to have met eligibility criteria.No loss to Follow-up.
 Methods
 Participants, who were undergoing ambulance transport to an emergency centre, hadsystolic blood pressure 90 mmHg or less, and were 18 years or older.Exclusions: asystolic, undergoing CPR, lack sinus complex on ECG, more than 2 hoursafter trauma, pregnant, preexisting seizures, bleeding disorder, hepatic, cardiac orrenal disease.
 Participants
 1) 6% dextran 70 in 7.5% saline. (n=89)2) 7.5% saline. (n=85)3) 0.9% saline (n=84)Participants received 250mL of the allocated fluid in the pre-hospital setting. Additionalisotonic los cristaloides were given as needed.
 Interventions
 Deaths reported.Haemodynamic variables.Trauma scores.
 Outcomes
 Follow-up was to discharge from hospital.Notes
 A - AdequateAllocation concealment
 Vassar 1993bStudy
 Randomised controlled trial, allocation concealed by sequential use of coded identicalcontainers.Double blind study.39/233 patients excluded as deemed not to meet eligibility criteria, unclear from whichgroups.
 Methods
 Participants were pre-hospital trauma cases undergoing helicopter transport to anemergency centre, had a systolic blood pressure of 100mmHg or less and were 18years or older.Exclusions: asystolic, undergoing CPR, lack sinus complex on ECG, more than 2 hoursafter trauma, pregnant, preexisting seizures, bleeding disorder, hepatic, cardiac orrenal disease.
 Participants
 1) 12% dextran70 in 7.5% saline. (n=49)2) 6% dextran 70 in 7.5% saline. (n=50)3) 7.5% saline. (n=50)4) Ringer's lactate. (n=45)Participants received 250mL of the allocated fluid in the pre-hospital setting. Additionalisotonic los cristaloides were given as needed.
 Interventions
 Deaths reported.Haemodynamic variables.Trauma scores and neurological outcome scores.
 Outcomes
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 Follow-up to hospital discharge.Notes
 A - AdequateAllocation concealment
 Verheij 2006Study
 Randomized controlled trialAllocation concealment by "the sealed envelope method"Blinding method not reportedNo loss to follow-up
 Methods
 67 patients with presumed hypovolemia after cardiac and major vascular surgeryExclusion criteria; age >79 years and known anaphylactoid reaction to colloids
 Participants
 1) Saline (n=16)2) Gelatin (n=16)3) HES (n=16)4) Albumin (n=16)
 Interventions
 Haemodynamic dataDeath not reported
 Outcomes
 Length of follow-up not reported but all outcomes were in-hospital measures.Notes
 B - UnclearAllocation concealment
 Virgilio 1979Study
 Allocation 'by random number'.Blinding not mentioned.No loss to Follow-up.
 Methods
 Participants were undergoing abdominal aortic surgery.Participants
 1) 5% albumin. (n=15).2) Ringer's lactate (n=14).Allocated fluid was used during operation for maintenence of pre-defined physiologicalparameters, and the resuscitation was continued with the allocated fluid until the dayfollowing the operation. This was followed by 5% dextrose in half-normal saline, withpotassium chloride as needed.
 Interventions
 Deaths reported.Outcomes
 Follow-up two and a half weeksNotes
 B - UnclearAllocation concealment
 Wahba 1996Study
 Patients 'randomly allocated'.Blinding not mentioned.Two patients excluded as they required reoperation for bleeding.
 Methods
 22 adult patients in need of volume replacement following coronary artery bypasssurgery.Exclusions: abnormal left ventricular function, platelet active medication or heparin.
 Participants
 1) Haemaccel (n=10).2) Ringer's lactate (n=10).Allocated fluid was used from the time of admission to intensive care following operation,to the end of resuscitation.
 Interventions
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 Deaths reported.Pulmonary oedema.
 Outcomes
 Follow-up to discharge.Notes
 B - UnclearAllocation concealment
 Wills 2005Study
 Randomized controlled study.Allocation concealed by specially prepared cardboard containers.Method of blinding not mentionedNo loss to follow-up
 Methods
 512 children with Dengue shock syndrome aged 2 to 15 yearsParticipants
 Children with immoderately severe shock were randomized to the three interventions1) Ringer's lactate (n=128)2) 6 percent dextran 70 (n=126)3) 6 percent hydroxyethyl starch 200/0.5 (n=129)Children with severe shock were randomized only to either of the two colloidsinterventions1)6 percent dextran 70 (n=67)2)6 percent hydroxyethyl starch 200/0.5 (n=62)
 Interventions
 Requirement for supplemental intervention with rescue colloidTime taken to achieve initial cardiovascular stabilityTime taken to achieve sustained cardiovascular stabilityVolume requiredChange in the HematocritDays in hospitalOne death reported but not specified in which group
 Outcomes
 Length of follow-up not clear.Notes
 A - AdequateAllocation concealment
 Woittiez 1997Study
 Randomised controlled trial, allocation concealment by sealed opaque envelopes.No information on blinding or loss to follow-up.
 Methods
 60 patients who had developed hypoalbuminaemia (<20g/l) after major surgery.2 patients died after randomisation and before treatment started. They were excludedfrom the analysis.
 Participants
 1) saline (500ml/24 hr) (n=16).2) albumin 20% (300 ml/24h) (n=15).3) HES 10% (500ml/24h) for 3 days (n=27).Aim was to restore colloid osmotic pressure.
 Interventions
 Changes in fluid balance, serum albumin, COP and clinical signs of oedema werefollowed daily.Death rates supplied by the author.
 Outcomes
 Length of follow-up unspecified.Notes
 B - UnclearAllocation concealment
 Wu 2001Study
 Randomised controlled trial. No details given of randomisation method.Methods
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 41 adolescent or adult patients in emergency room suffering from shock.Participants
 1) 4% modified fluid gelatin: succinated gelatin 40g/L, sodium chloride 7g/L, sodiumhydroxide 1.36g/L (n=18).2) Lactated Ringer's (n=16).
 Interventions
 DeathHaemodynamic variables.
 Outcomes
 Not intention-to-treat: five patients who received blood transfusion and two who hadsurgery within the first hour of resuscitation were dropped from the analysis.Length of follow-up not clear.
 Notes
 B - UnclearAllocation concealment
 Younes 1992Study
 Randomised 'in a double blind fashion'.Blinding by use of similar bottles.No loss to follow-up.
 Methods
 Participants were emergency department admissions, who had a systolic blood pressureof less than 80mmHg and were 19 years and older.Exclusions: pregnant, preexisting cardiac or metabolic disease.
 Participants
 1) 6% dextran 70 in 7.5% saline (n=35).2) 7.5% saline (n=35).3) 0.9% saline (n=35).Allocated fluid was for initial bolus of 250mL, followed by isotonic los cristaloides asneeded.
 Interventions
 Deaths reported.Fluid balance.
 Outcomes
 Follow-up to discharge from hospital.Notes
 B - UnclearAllocation concealment
 Younes 1994Study
 Trial conducted in a 'double blind randomised fashion'.Blinding by use of coded, identical containers.
 Methods
 Participants were trauma admissions to the emergency room requiring treatment forhaemorrhagic hypovolaemia; all were over 15 years old.Exclusions: pregnant, cardiac or renal failure, cardiac arrest on arrival.
 Participants
 1) 6% dextran 70 in 7.5% saline (n=101).2) 0.9% saline. (n=111)Allocated fluid was for the first intravenous infusion only.
 Interventions
 Deaths reported.Complications.
 Outcomes
 Follow-up period was 30 days.Notes
 B - UnclearAllocation concealment
 Younes 1998Study
 Randomised controlled trial, allocation by sealed envelope. Blinding not mentioned,no apparent loss to follow-up.
 Methods
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 Trauma patients with systolic blood pressure <90mmHg admitted to the emergencyroom, with no previous treatment.
 Participants
 1) 10% pentastarch (n=12).2) 0.9% saline (n=11).Fluid given in 250mL boluses until systolic blood pressure>100mmHg
 Interventions
 Deaths reported.No complications reported in either group.
 Outcomes
 Follow-up to 24 hours.Notes
 B - UnclearAllocation concealment
 Zetterstrom 1981aStudy
 The patients were randomly divided into two groups.Allocation concealment was by sealed opaque envelopes (information supplied byauthor).Blinding not mentioned.No loss to follow-up.
 Methods
 Adult patients undergoing elective major abdominal surgery.Participants
 1) Standard volume replacement regimen (1L Dextran 70 then up to 4 units of RBCwith electrolyte, then whole blood or RBC with plasma; post-op patients were given loscristaloides and whole blood) plus 20% human albumin solution 100ml at end ofoperation, 200-300ml on same day, then 200ml on first post-op day, then 100ml fornext 3 days (n=15).2) Standard volume replacement regimen as above (n=15).
 Interventions
 Deaths reported.Haemodynamic variables.
 Outcomes
 Length of follow-up unspecified.Notes
 B - UnclearAllocation concealment
 Zetterstrom 1981bStudy
 The patients were randomly divided into two groups.Allocation concealment was by sealed opaque envelopes (information supplied byauthor).Blinding not mentioned.No loss to follow-up.
 Methods
 18 patients who had undergone elective abdominal aortic surgery.No exclusions mentioned.
 Participants
 1) 5% human albumin solution (n=9).2) Ringer's lactate solution (n=9).Administration guided by pulmonary arterial occlusion pressure.
 Interventions
 Deaths reported.Haemodynamic variables.
 Outcomes
 Follow-up to discharge from hospital.Notes
 B - UnclearAllocation concealment
 Notas:COP = colloid osmotic pressureHES = hydroxyethylstarchLVEDP = left ventricular end diastolic pressureLVEF = left ventricular ejection fractionRBC = redblood cellsPAWP = pulmonary artery wedge pressurePAP = pulmonary artery pressureWP = wedge pressure
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 Reason for exclusionStudy
 Intervention to control intracranial pressure not directed at fluid resuscitation.Artru 1989
 This study contained two quasi-randomised comparisons of colloid with glucose andplasma/saline with saline. In both studies, the control solution was only given IV if the patientwas in coma or shock. It was therefore not a reasonable comparison of colloid and crystalloid.
 Bocanegra 1966
 All groups received some colloid.Boldt 1996
 Participants were having minor elective surgery, therefore not considered to be critically ill.Bothner 1998
 Intervention directed at haemodilution, not at volume replacement.Breheme 1993
 Albumin given solely as a nutritional supplement.Golub 1994
 Intervention directed at haemodilution, not volume replacement.Goslinga 1992
 Intervention directed at the maintenance of serum albumin levels, not for volume replacement.Greenhalgh 1995
 Cross-over trial.Hauser 1980
 Intervention was pre-loading for coronary artery bypass surgery.Lagonidis 1995
 Trial of fluid for preloading before spinal anaesthesia.Marhofer 1999
 Albumin given as a nutritional supplement.Nilsson 1980
 Two colloids (albumin and hetastarch) compared.Rehm 2001
 Cross-over trial.Steinberg 1989
 One group received saline plus hetastarch; the other received 'balanced' fluid plus hetastarch.Thus, each group received both a colloid and a crystalloid. This conflicts with the purposeour review which compares patients who had one of these with patients who had the other.
 Wilkes 2001
 This quasi-randomised trial looked at albumin supplementation in post operative patients,with the aim of maintaining the serum albumin. Since the main aim of giving albumin wasnot to replace volume, the study was excluded.
 Woods 1993
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 RESUMEN DEL METANÁLISIS
 01 coloide versus cristaloide (coloide agregado)
 Tamaño del efectoMétodo estadísticoNº departicipantes
 Nº deestudios
 Resultado
 Subtotalesúnicamente
 Riesgo Relativo (efectosfijos) IC del 95%
 01 muertes
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02 coloide y cristaloide hipertónico versus cristaloide isotónico
 Tamaño del efectoMétodo estadísticoNº departicipantes
 Nº deestudios
 Resultado
 Subtotalesúnicamente
 Riesgo Relativo (efectosfijos) IC del 95%
 01 muertes
 03 coloide versus cristaloide hipertónico
 Tamaño del efectoMétodo estadísticoNº departicipantes
 Nº deestudios
 Resultado
 Subtotalesúnicamente
 Riesgo Relativo (efectosfijos) IC del 95%
 01 muertes
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GRÁFICOS Y OTRAS TABLAS
 Fig. 01 coloide versus cristaloide (coloide agregado)
 01.01 muertes
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Fig. 02 coloide y cristaloide hipertónico versus cristaloide isotónico
 02.01 muertes
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Fig. 03 coloide versus cristaloide hipertónico
 03.01 muertes
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