R .

Universitat Autonoma de Barcelona

Facultat de Medicina

Departament de Pediatria, d’Obstetricia i Ginecologia, i de Medicina
Preventiva

. en.'iracnon de evidencias en

'l-h
reproduccion medlcamente Sistida

\j

TESIS DOCTORAL

Rosa Bertha Gutarra Vilchez

Directores: Xavier Bonfill Cosp

Gerard Urrutia Cuchi

Barcelona, 2015



pag. 2

Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

UnB

IRl 1ar Sst Dt e P molesia

Tesis Doctoral
ANALISIS Y GENERACION DE EVIDENCIAS EN REPRODUCCION
MEDICAMENTE ASISTIDA

Doctoranda

Rosa Bertha Gutarra Vilchez

Directores

Xavier Bonfill Cosp y

Gerard Urrutia Cuchi

Barcelona, 2015

pag. 3




pag. 4

Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

Rosa Bertha Gutarra Vilchez

Médico Ginecoobstetra Asistente y Jefe de la Unidad de Docencia e Investigacién

del Hospital de Vitarte del Ministerio de Salud de Pera.

Docente y Miembro del Comité de Investigacion de la Escuela de Medicina de la

pag. 5

Universidad Privada San Juan Bautista Lima - Peru.

Ex Becaria de la Fundacion FORD.




pag. 6

Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

AGRADECIMIENTOS

Desde aqui debo expresar mi agradecimiento a Dios y a una gran cantidad de
personas e instituciones. Todos han sido fundamentales. Sin embargo, sefialo que
el mayor reconocimiento se lo debo a mis directores de tesis, Xavier Bonfill y
Gerad Urrutia, verdaderos gigantes como cientificos y de una altura aun mayor

como personas.

En lo institucional, debo mostrar mi agradecimiento a la Fundaciéon FORD, a sus
representantes Cecilia Israel, Elsa Elias, Jorge Reyes, Lula Alvarez y Anita Rojas,
cuya beca me permitio iniciar este camino. Al Centro Cochrane Iberoamericano,
en la persona de Xavier Bonfill, Gerard Urratia, Pablo Alonso, Marta Roqué, Héctor
Pardo, Ignasi Gich, Ivan Sola. Asi mismo, a Maria Jose Diaz Jimenez y Cristina
Puchol por su generoso apoyo administrativo, a Maria Victoria Leo Rosas por la
edicion final de este trabajo de tesis y a todos los que me guiaron en algun
momento. A la Agencia de Salud de Barcelona, a sus representantes Elena
Santamarifia, Joaquin Salvador y Carme Borrell. Al Hospital Clinic de Barcelona
en la persona de Antoni Borrell.

En lo personal, agradezco a todos mis coautores directamente implicados en este
trabajo, resolviendo dudas, localizando bibliografia o revisando, una y otra vez,
distintas partes de los articulos, muy especialmente a Pablo Alonso, Leticia
Barajas y Héctor Pardo. Asimismo, a quienes han supuesto un verdadero apoyo
en estos afnos, mi familia, que sin acabar de entender, en algunos momentos, la
dedicacion exclusiva a esta tesis, siempre ha estado ahi. Gracias a mis hijas
Stefany, Vania y Alexandra, y gracias a mi esposo, hermanos, hermana, sobrinos,
sobrinas y amigos, he comprobado que en este camino una nunca esta sola.
Como terminar sin el reconocimiento a mi padre por su vision de futuro y a mi
madre por toda su creacion; sin el aliento y estimulo de ellos, no seria posible

alcanzar esta meta.

pag. 7




pag. 8

Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

"Lo que importa verdaderamente en la vida no son los objetivos que nos
marcamos, sino los caminos que seguimos para lograrlos*

Peter Bamm

pag. 9




pag. 10

Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

INDICE

LRESUMEN ...oorvuuueessssmsesssssssssssessssssssssssssssssssssssesssssesssssssssasesssssessssssesssasessassssssassesssssssssassesssases 13
ZLABSTRACT ...ooveeersssnessssssssssssssssssssssssssssssssssssssssassssssssssssssasssassssssssssssassess s ssasssssassssssasssssssnss 17
3. INTRODUCCION.....ccoumeruresssreessssessssssssssssssssssssssssssssssssssssssssssssssssssssassssasssssasesesssssssssasssssssees 21
3.1. ANALISIS Y GENERACION DE EVIDENCIAS .......comserumesmssrsessssesssssssssssssssssssssasssssssenes 21
3.1.1 GUIAS DE PRACTICA CLINICA......cumeerurrersresssssesssnessssssssessssssssssssssssssssssesssssssssssssssssees 22
3.1.2 REVISIONES SISTEMATICAS ....covseruusessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 24
3.1.3 ESTUDIOS PRIMARIOS.......ccoumemmuemsssssssssssssssssssssssssssssssssssssssssssessasssssssssssssssssssssssssases 26
3.2 REPRODUCCION MEDICAMENTE ASISTIDA ......ovetuuueesssmsesssssesssssesssssssssssssssassssssssns 28
3.2.1 PROCEDIMIENTOS ..covurveruueessssmsesssssessssesssssssssssssssssssssssssssssssessssssssssssssssasesssssssssssasssasnes 30
3.2.2 RECEPTIVIDAD UTERINA .....coottmnemsssnesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssases 56
3.3. JUSTIFICACION DE LA TESIS ..uvvvueneerussesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanes 59
4, OBJETIVOS ....orerrureessssssesssssesssssesssssssssssssssssssssssssssssssssssessssssssssssesssassesssssssssssesssasesssasssssasssess 63
4.1 OBJETIVO GENERAL:....covumeersssessssmsessssssssssssssssssssssssssssssssssssssassssssssssssasssssasssssssssssassssass 63
4.2 OBJETIVOS ESPECIFICOS: ....o.vveruumeessseessssssssssssssssssssssssssssssssssssssssasesssssssssssssssssssssssssesssas 63
5. METODOLOGIA ...ovureruressseesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasessesssssssssasssssssees 65
6. RESULTADOS .....oueemruneessssessssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssasssassssssssssssssssssssssssssses 71
6.1 PUBLICACION I: . coouuuevvuueesssneesssessssssessssssssasssssssssssassesssssssssssessssssessssssssssssessssssssassssssaseses 71

Gutarra-Vilchez RB, Bargjas-Nava L, Aleman A, Solal, Gich I, Bonfill X, Alonso-Coello
P. Systematic evaluation of the quality of clinical practice guidelines on the use of assisted

reproductive techniques. Hum Fertil (Camb). 2014;17(1):28-36.

pag. 11




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

6.2 PUBLICACION I .cooouuuuuuuusnssseeessssssssssssssesssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssss 83
Vasodilators for women undergoing fertility treatment. Cochrane Database Syst Rev. 2014
Oct 13;10:CD010001. Gutarra-Vilchez RB, Urrdtia G, Glujovsky D, Coscia A, Bonfill
Cosp X.

6.3 PUBLICACION 1L . covvvveeuesssseseeessssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssss 139
Gutarra-Vilchez R, Santamarifia-Rubio E, Salvador J, Borrell A. Birth defects in medically

assisted reproduction pregnancies in the city of Barcelona. Prenat Diagn. 2014

Apr;34(4):327-34.

728 0) (500 01 (0], [ 149
7.1 DISCUSION ESPECIFICA DERIVADA DE LAS PUBLICACIONES........cccumeerseeeaen: 149
7.2 DISCUSION DE LOS ASPECTOS GENERALES ......cooveemnessssesssesssssssssssssssssssssssssssaens 161
8. CONCLUSIONES ....covverureerssesssrsessssssssssssssssssssssssssssssssssssssssssssssssssessassssssssssasessasessassssasssssssess 169
8.1 IMPLICANCIONES PARA LA PRACTICA ...coueerrrersseessssessssessssesssssssssssssssssssssssssssssess 169
8.2 IMPLICANCIONES PARA LA INVESTIGACION........occuemmermersresssssesssessssessssssssssssssees 171
9. BIBLIOGRAFIA ......coueerunesssssssssesssssssssssassssssssssssesssssssssssssssssssssssssessassssssssssases sessssssessassssssnees 173
11, ANEXOS w.couveruureessseessssessssssssesssssssasessssssssssessssssssssssasesssssessssessssessssssssasessassssssssssssssssssssasessass 209

pag. 12




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

1. RESUMEN

Antecedentes: El acceso a la mejor evidencia cientifica de reproduccién
médicamente asistida (RMA) en la practica clinica es fundamental, ya que la RMA
es responsable del 0,2 al 4,3% de nacimientos por afio en el mundo, y existe un

uso de terminologias y eleccion de procedimientos controvertidos en este campo.

Objetivo: Analizar y generar evidencias sobre diversos aspectos fundamentales

de la reproduccién médicamente asistida.

Métodos: Se realizaron tres trabajos de investigacion: 1) un estudio de evaluacion
de la calidad de las guias de practica clinica sobre técnicas de reproduccion
asistida con el instrumento Appraisal of Guidelines Research and Evaluation
(AGREE II); 2) una revision sistematica Cochrane sobre los vasodilatadores en
mujeres sometidas a tratamientos de fertilidad y 3) un estudio caso control de los
defectos congénitos en mujeres sometidas a RMA. Ademas, se llevé a cabo un
cuarto estudio de busqueda manual de ensayos clinicos en revistas espafiolas de

Obstetricia y Ginecologia con un andlisis de los ensayos de RMA identificados.

Resultados: 1) La calidad de las guias de practica clinica publicadas en inglés
sobre técnicas de reproduccion asistida no fue Optima; solo tres de las 14
evaluadas fueron recomendables para su uso. Las calificaciones obtenidas en
cada dominio del instrumento AGREE Il oscilaron entre el 37% y 80%. El acuerdo
entre los revisores fue catalogado como muy bueno. 2) La revision sistemética

sobre los vasodilatadores incluyd 10 ensayos clinicos con un total de 797 mujeres.
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La mayoria de los estudios fueron considerados como de riesgo de sesgo incierto.
Evidencias de baja calidad demostraron un incremento de la tasa de embarazo
clinico, pero no se disponia de suficientes para evaluar ni la tasa de recién nacidos
vivos ni la incidencia de efectos secundarios de los vasodilatadores. 3) El estudio
caso control revelé un aumento de los defectos congénitos en mujeres sometidas
a RMA. En el analisis estratificado se observé que las técnicas de reproduccion
asistida estaban asociadas a defectos congénitos de diferentes Organos y
sistemas; por otra parte, la inseminacion lo esta solamente al incremento de los
defectos del aparato genitourinario, y la induccion de la ovulacién unicamente a los
de la pared y del aparato gastrointestinal. 4) En la busqueda manual se
encontraron 235 ensayos clinicos publicados, de los cuales 29 (12.34%) trataban

de la RMA. En estos ultimos el riesgo de sesgo era predominantemente alto.

Conclusiones: Existen diferentes intervenciones en RMA, las cuales estan
parcialmente estandarizadas en guias de practica clinica. En la evaluacion de las
guias sobre técnicas de reproduccion asistida se concluyé que la calidad de estas
no era optima. Entre las intervenciones no estandarizadas se detectaron ensayos
clinicos sobre vasodilatadores en mujeres sometidas a RMA, cuya calidad era de
moderada a baja. En la revision sistemética de estos ensayos se hallaron
evidencias que sugerian que los vasodilatadores aumentaban la tasa de embarazo
clinico, pero no se encontraron suficientes evidencias para evaluar ni la tasa de
nacidos vivos ni la de efectos secundarios. En relacion con los efectos
secundarios derivados de la RMA, se observO un aumento de los defectos

congénitos en todos los aparatos o sistemas como resultado del uso de técnicas
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de reproduccion asistida, a excepcion de la inseminacion y la induccion de la
ovulacion gue elevan los defectos de un solo aparato. La busqueda manual de
ensayos clinicos publicados en revistas espafiolas de Ginecologia y Obstetricia
permitié detectar un gran namero de evidencias. Se sugiere mejorar la calidad de
las guias sobre técnicas de reproduccion asistida, desarrollar ensayos clinicos de
calidad en este campo y ahondar en la investigacion de los defectos congénitos en

mujeres sometidas a RMA buscando los factores que subyacen.
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2. ABSTRACT

Background: Access to the best scientific evidence on the clinical practice of
medically assisted reproduction (MAR) is crucial, considering that the RMA
accounts for 0.2 to 4.3% of the births per year worldwide and that there is a very
varied and controversial use of the terminology and selection procedures within

this field.

Objective: To analyze and generate evidence on medically assisted reproduction.

Methods: Three research projects were conducted: 1) an evaluation study of the
quality of the clinical practice guidelines for assisted reproduction techniques with
the Appraisal of Guidelines Research and Evaluation (AGREE II); 2) a Cochrane
systematic review of clinical trials of vasodilators in women on fertility treatments,
and 3) a case control study on birth defects in women undergoing RMA.
Additionally, a manual search study on clinical trials in Spanish magazines of
Gynecology-Obstetrics and an analysis of the identified clinical trials of RMA were

carried through.

Results: 1) The quality of the clinical practice guidelines about assisted
reproductive technology published in English was not optimal; only three of the 14
evaluated guides were recommended for use. The scores for each domain ranged
between 37% and 80%. The agreement between reviewers was very good. 2) The
systematic review of vasodilators included 10 clinical trials involving a total of 797

women. Most of the studies were considered of uncertain risk of bias. Low quality
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evidence showed an increased rate of clinical pregnancy. However, there was
insufficient evidence to assess the rate of live births, and the incidence of side
effects of vasodilators. 3) The case control study revealed an increment in birth
defects in women undergoing RMA. It was found in the stratified analysis that
assisted reproduction techniques are associated with birth defects of different
organs and systems, whereas insemination and ovulation induction are only
associated with an increase in defects of the genitourinary system and the wall and
gastrointestinal tract respectively. 4) In a further manual search study a total of 235
trials were identified, 29 of which (12.34%) were about RMA and showed a

predominantly high risk of bias.

Conclusions: There are different interventions in medically assisted reproduction
partially standardized in clinical practice guidelines. The quality of the guidelines for
assisted reproduction techniques was not optimal, according to the assessment
study carried out; only three of them were rated as "recommendable”. Clinical trials
of vasodilators in women undergoing RMA of moderate to low quality were
identified in not standardized interventions. The systematic review of these trials
showed that there was enough evidence that suggested that vasodilators raised
the clinical pregnancy rate, but there was insufficient evidence to assess both the
live births or of side effects rate. Regarding the side effects whereas an increase in
birth defects of all body organs and systems due to using assisted reproductive
techniques was observed, insemination and ovulation induction caused an
increase in the defects of only one particular system each. The manual search of

clinical trials in Spanish journals about Gynecology and Obstetrics allowed for
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finding a large number of evidence. However, the number of trials per year was low
and those about RMA revealed a high risk of bias. It would therefore be suggested
to improve the quality of both the guidelines, and clinical trials and do more

research into the underlying causes of birth defects in women subjected to RMA.
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3. INTRODUCCION

Actualmente, existen controversias en la eleccion de procedimientos y uso de
términos no estandarizado en el ambito de la reproduccion médicamente asistida
(RMA),! aun cuando gracias a esta se ha logrado la concepcién de millones de
ninos a nivel mundial. En este contexto, es fundamental analizar y generar

evidencias de calidad en la practica clinica.

3.1. Analisis y generacion de evidencias

Tanto el analisis como la generacion de informacion cientifica requieren la
aplicacion de los conceptos y las herramientas de la medicina basada en

evidencias (MBE), la cual es definida como:

“El uso consciente, explicito y juicioso de la mejor evidencia disponible para

tomar decisiones sobre el cuidado de los pacientes individuales”. 2

La MBE es un término acufiado por Guyatt y definido por Sackett en la década de
los 90; desde entonces ha tenido defensores y detractores.?> Con todo, como dice
Fiona Godlee, a pesar de todos sus defectos, carencias y perversiones, aun sigue
siendo el instrumento menos malo de los sistemas existentes para tomar
decisiones clinicas.® Asimismo, Spence afirma que ‘la MBE alimenta el
sobrediagnostico y el sobretratamiento”, y que “esta practica puede mejorar si la
investigacion se centra en lo que no sabemos y se estudia la historia natural de la
enfermedad, las intervenciones basadas en la investigacion no farmacologica,
entre otras, promoviendo el escepticismo intelectual”’.? Llama la atencién que
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Spencer use como fundamento de su analisis un articulo que en ningin momento
menciona que la MBE sea responsable del sobrediagnéstico o del

sobretratamiento.”’

La MBE promueve una mejor interpretacion del conocimiento disponible y facilita
la comunicacion entre investigadores y clinicos, lo que, en dltima instancia, se
traduce en una mejor atencion al paciente. Por lo tanto, los profesionales de la
salud necesitan tener acceso a la mejor evidencia disponible para el diagnostico y
el tratamiento de los pacientes. Estas evidencias deben presentarse en forma de
guias de practica clinica, las cuales deben ser actualizadas vy fiables.® Las guias
en las que podemos confiar deben hacer recomendaciones basadas en revisiones
sistematicas de la literatura e incluir una evaluacion relevante y equilibrada de las
ventajas y desventajas de las opciones de tratamiento.®!! Por otro lado, la calidad
de estas revisiones depende de los estudios primarios que deben ser debidamente
valorados e identificados.'?1® Ademas, se debe considerar que las evidencias
tanto de los ensayos clinicos como de los estudios observacionales pueden ser de
calidad alta, moderada o baja, segun sus caracteristicas.'® En suma, los tres
grandes instrumentos de la MBE son: las guias de préactica clinica, las

revisiones sistematicas y los estudios primarios de calidad.®*3

3.1.1 Guias de practica clinica

Se dice que todos, y en particular los responsables de los sistemas de atencion

sanitaria, deben promover la integracién de la investigacion en la préactica clinica
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diaria.'* Por ello, se plantea la investigacion traslacional para reducir la brecha
entre ambos elementos en el cuidado de la salud, y mejorar asi la prestacion de la
atencion a los pacientes.® En este sentido, las guias sirven de instrumento para

reducir dicha brecha.

Las guias de practica clinica (GPC) estan constituidas por un conjunto de
recomendaciones desarrolladas de forma sistematica para ayudar a profesionales
y pacientes en la toma de decisiones sobre la atencion sanitaria mas apropiada, y
en la seleccion de las opciones diagndsticas o terapéuticas mas adecuadas para
un problema de salud o una enfermedad clinica especifica.'® Las GPC pueden
acortar la brecha entre la investigacion y la practica clinica, y facilitar a los
profesionales sanitarios y pacientes la seleccion de evidencias para encontrar la

atencién mas adecuada, segura y rentable.1’-20

Sin embargo, la calidad es muy variable; hay desde guias recomendables, como
las elaboradas por instituciones claves a nivel internacional por su amplia
experiencia en el desarrollo de GPC basadas en la evidencia cientifica como son
el Scottish Intercollegiate Guidelines Network SIGN) o el National Institute for
Clinical Excellence (NICE) del Reino Unido, hasta guias que no satisfacen

estandares basicos.19-22

El Instrumento AGREE (Appraisal of Guidelines Research and Evaluation) para la
evaluacion de las GPC se desarrollé para examinar la variabilidad en la calidad de
las guias. Esta herramienta evalla el rigor metodoldgico y la transparencia con la

cual se elabora una guia mediante 23 criterios o items repartidos en seis areas o
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dominios. Ademas, presenta los requisitos esenciales que ha de cumplir una GPC.
La primera version del Instrumento, el AGREE |, se publicé en el afio 2003 y la
segunda, el AGREE 1l en el 2009, la cual contiene cambios respecto del original
con el objeto de mejorarlo y refinarlo. EI AGREE Next Steps Consortium es el

grupo investigador responsable de esta nueva versién.?42°

3.1.2 Revisiones sistematicas

Las Revisiones Sistematicas (RS) tienen por objeto realizar la identificacion
sistematica, la evaluacion critica y el resumen de todos los estudios relevantes
sobre un tema especifico.?6?’ Las RS y/o metandlisis de ensayos controlados
aleatorios son cada vez mas utilizados por los profesionales sanitarios, los
politicos, los responsables de presupuestos y los pacientes para informar acerca
de la efectividad de las intervenciones, asi como para apoyar o facilitar la toma
decisiones terapéuticas. Es decir, la RS aportan la informacion esencial para la
toma de decisiones terapéuticas.?’ La credibilidad de las RS depende de si la
revision abordé una cuestion clinica sensible, si incluyé una basqueda bibliografica
exhaustiva, de la reproducibilidad de la seleccion y evaluacion de los estudios, y
de si presenta los resultados de una manera util. Para que las revisiones sean lo
suficientemente verosimiles, los médicos deben decidir sobre el grado de
confianza de las estimaciones de las pruebas (calidad de la evidencia), la cual
depende del riesgo de sesgo en el cuerpo de la evidencia, de la precision y la
consistencia de los resultados, de si los resultados se aplican directamente al

paciente de interés, y de la probabilidad de sesgo en la informacion.?6-28
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La toma de decisiones requiere la comprension de las estimaciones sobre la
magnitud de los efectos beneficiosos y perjudiciales, y la confianza en estas
estimaciones. El objetivo y el enfoque metodoldgico transparente de las RS estan
orientados a minimizar el sesgo.?® La revision de mayor rendimiento es la
cuantitativa, que analiza datos mensurables (metanalisis). Consiste en la
aplicacion de métodos estadisticos para resumir los resultados de estudios
independientes.?® A diferencia del caso de los estudios individuales incluidos en
una revision, el metanalisis combina la informacion de todos los estudios
relevantes y puede obtener estimaciones mas precisas de los efectos sobre la
atencién sanitaria. Ademas, permite examinar las diferencias entre los estudios.3%
32 La Colaboraciéon Cochrane, una de las entidades que produce mas RS de

calidad, enfatiza que:

“Las revisiones sistematicas tienen como objetivo reunir toda evidencia que
se corresponda con unos criterios de elegibilidad establecidos previamente,

con el fin de orientar un tema especifico de investigacion”.

“El propdsito de las revisiones sisteméticas es minimizar sesgos mediante

la aplicacion de métodos sistematicos y explicitos”.*3

Asimismo, sugiere que para poder interpretar, comprender y evaluar una RS, los
lectores deben ser capaces de contestar ocho preguntas importantes durante la

lectura; 30

1. ¢ Se centrd la revision en una pregunta clinica?
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2. ¢ Es posible que se hayan omitido estudios importantes o relevantes?

3. ¢ Se usaron los criterios de inclusion para seleccionar los articulos apropiados?

4. ¢ Se evalué la validez de los estudios incluidos?

5. ¢ Fueron reproducibles los célculos de los estudios?

6. ¢ Fueron parecidos los resultados de un estudio al otro?

7. ¢ Cudles fueron los resultados globales de los estudios y cuan precisos fueron?

(o]

. ¢Ayudaran los resultados al cuidado de los pacientes?

Actualmente, las revisiones Cochrane son elaboradas por mas de 31 000
participantes en mas de 100 paises®*®* y se han convertido en valiosas
herramientas para la RMA, ya que permiten a los médicos y pacientes tomar
decisiones en el ambito de la atencion sanitaria basadas en los estudios

disponibles de mayor calidad, fundamentalmente ensayos clinicos aleatorizados.3

3.1.3 Estudios primarios

Los estudios primarios se clasifican en observacionales y experimentales. A estos
altimos se les conoce comunmente como Ensayo Clinico Aleatorizado (ECA) y
proporcionan evidencia del méas alto nivel para responder preguntas
terapéuticas.®® Por otro lado, los estudios observacionales son imprescindibles

para responder preguntas etiolégicas.
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Ensayos clinicos aleatorizados

La validez interna del ECA deriva, en gran parte, de los efectos de la
aleatorizaciéon y de un entorno de investigacion cuidadosamente controlado.3¢ Los
investigadores siguen estrictos protocolos para la administracion del tratamiento,
el seguimiento de los pacientes y la medicion de resultados de salud. Con la
asignacion al azar de los pacientes a los grupos de tratamiento, los ensayos
clinicos aleatorizados minimizan las diferencias sistematicas entre los grupos de
estudio. Tales diferencias podrian incluir factores conocidos y desconocidos que
pueden influir en los resultados. Con la ayuda de protocolos estrictos, los
investigadores aseguran que el cambio en los resultados de salud puede ser

atribuido al tratamiento.36-38

Estudios observacionales

Los estudios observacionales son fundamentales para responder cuestiones de
etiologia. Sin embargo, presentan serias limitaciones para responder preguntas de
intervencidn porque no asignan al azar a los pacientes en los grupos de
tratamientos, lo que genera resultados poco fiables en diferentes campos.3°4° Sus

principales disefios son los siguientes:

Disefio de cohortes: Se realiza un seguimiento en el tiempo de los grupos
de personas en riesgo para observar resultados de interés. Son
recomendables para patologias de corta duracién y frecuentes. Sirven,

principalmente, para determinar el prondstico del paciente.1% 3%
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Disefo de casos y controles: Se observa un grupo de individuos con una
condicion (casos) y se compara con los que no la tienen (controles). Sirve
para determinar si una exposicion o un evento pasado son mas frecuentes
en un grupo que en otro. Pueden utilizarse como casos las personas a las
gue se le haya diagnosticado la enfermedad en cuestion recientemente
(casos incidentes) o personas que la hayan padecido durante algun tiempo
(casos prevalentes). Estos estudios sirven, principalmente, para definir la
causalidad o etiologia y son muy Uutiles en el caso de patologias poco
frecuentes, como los defectos congénitos; para medir el riesgo de
ocurrencia de estas; y para patologias de larga latencia, como las

neoplasias.193%

Disefio transversal: En este caso, la prevalencia de la exposicion y el
resultado de la enfermedad se determinan al mismo tiempo. A menudo no
es posible establecer una relacion temporal entre la exposicion y la

aparicion de la enfermedad o del evento.10:35

3.2 Reproduccion médicamente asistida

Actualmente existen cada vez mas parejas que recurren a la RMA, la cual es
responsable de entre 0,2 y el 4,3% de los nacimientos a nivel mundial.*1*®> Este
aumento se debe no solo a cambios demograficos de la poblacion (por ejemplo,
parejas de mayor edad que tienen dificultades para concebir) sino principalmente

a la infertilidad causada por diferentes patologias neoplasicas, infecciosas y
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endocrinoldgicas, entre otras. Desde 1978, fecha en que Patrick Steptoe y Robert
Edwuards lograron el nacimiento del primer bebé probeta, las técnicas de
reproduccion asistida (TRA) se han ido perfeccionando. Sin embargo, el éxito de
embarazos a término ha variado poco y se siguen observando complicaciones
perinatales como resultado del uso de estas técnicas.*?*® Las mas observadas
son: los embarazos y/o nacimientos multiples, el parto prematuro, la
hiperestimulacién ovarica, el bajo peso al nacer y el probable incremento de
defectos congénitos.*6-4° Segln la Organizacion Mundial de la Salud (OMS), pese
a las dificultades y controversias que rodean la prestacion y el acceso a la RMA,

se estan encontrando soluciones innovadoras en el manejo de la infertilidad.

La infertilidad afecta a entre el 3,5% y el 16,7% de las parejas en edad
reproductiva en los paises desarrollados, y a entre el 6,9% y el 12,6% en los
paises en desarrollo, con una prevalencia global media del 9%.5%-5 E| estudio
de infertilidad se realiza considerando factores femeninos (ovarico, uterino,
tubérico, cervical y genético) y masculinos. Ademas, existen la infertilidad de
pareja, que puede ser genética o inmunoldgica, y la denominada infertilidad de
origen desconocido.>%%0 Frente a estos diferentes factores se dispone de una
variedad de procedimientos de RMA que, a lo largo del tiempo, han recibido
distintas denominaciones segun el lugar y el momento. En consecuencia la OMS
inicié en el afio 2008 un proceso de estandarizacion de los términos que aun no ha

terminado.!
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3.2.1 Procedimientos

Segun la OMS, los procedimientos considerados en RMA son los siguientes: la
induccion de ovulacion, la estimulacion ovarica controlada, el desencadenamiento
de la ovulacion, la inseminacién (intrauterina, intracervical o intravaginal; con
semen del esposo o pareja, o un donante) y las técnicas de reproduccion asistida

(TRA).X

3.2.1.1 Induccién de la ovulaciéon

Se sabe que la ovulacion ocurre entre las 34 y 36 horas posteriores al inicio del
pico de hormona luteinizante (LH), de 17 a 26 horas después de la deteccion de
LH en la orina y con un diametro folicular de 20 a 27 mm. Estos marcadores para
la ovulacién sirven de guia para planificar las relaciones sexuales o la

inseminacion. Segun la OMS, la Induccion de Ovulacién es definida como:

“El tratamiento farmacologico de mujeres con anovulacion u oligo-

ovulacion con la intencion de inducir ciclos ovulatorios normales”.t

La ovulacion se induce mediante farmacos que actian en el hipotalamo, en la
hipofisis o en otros érganos blancos como el ovario. Ademas de restaurar la
ovulacion, también son utilizados para la estimulacion ovarica controlada cuando

se complementan con otros medicamentos que desencadenan la ovulacion.
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3.2.1.2 Desencadenamiento de la ovulacion

El desencadenamiento de la ovulacion es un procedimiento de rotura del foliculo
mediante farmacos, como la gonadotrofina coridnica 0, Ultimamente, los

agonistas de la hormona liberadora de gonadotrofina.®!

3.2.1.3 Estimulacion ovarica controlada

La estimulacion ovéarica controlada persigue dos objetivos principales: la
supresion de la actividad hipofisaria y la estimulacion del crecimiento de multiples
foliculos. La estimulacion ovarica controlada es definida por la OMS en dos

contextos:

“Estimulacion ovarica controlada para ciclos sin TRA: tratamiento
farmacologico en el cual las mujeres son estimuladas para inducir el

desarrollo de mas de un ovocito”.1

“Estimulacion ovarica controlada para ciclos de TRA: tratamiento
farmacologico en el cual las mujeres son estimuladas para inducir el
desarrollo de multiples foliculos ovéaricos para obtener mdultiples ovocitos

en la aspiracion folicular”.

Los farmacos mas usados para la induccion de la ovulacion y la estimulacion

ovarica controlada son los siguientes:

a) Citrato de clomifeno: Este medicamento fue sintetizado por primera vez en

1956 y tiene las propiedades del estrégeno agonista y antagonista.®?-%> Sus
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efectos secundarios son sofocos transitorios, cambios de humor, dolor de
pecho, nauseas, hiperestimulaciéon ovarica leve.®3% Las GPC la
recomiendan en la RMA durante no mas de seis meses y con control
ecografico.®?’0 Sin embargo, hay evidencias que dan lugar a controversia en
otros temas como el cancer ginecoldgico, el riesgo global de defectos de

nacimiento o de cualquier otra anomalia en particular.”*-"3

Letrozol: Esta molécula es un inhibidor selectivo y reversible de la aromatasa
que disminuye el estrogeno que estimula el aumento de la produccion y
liberacion de la hormona foliculo estimulante (FSH) que, a su vez, promueve
el crecimiento folicular. Otro mecanismo de accién posible del letrozol es el
aumento de la sensibilidad a la FSH’*"> si bien las GPC no lo consideran
como alternativa en la RMA®®79 aunque existen estudios que prueban su
eficacia en este campo.’#’> Ademas, no hay datos que sugieran que el

letrozol utilizado antes de la ovulacién tenga efectos teratogénicos. 677

Hormona liberadora de gonadotropina (GnRH): Esta molécula fue identificada

y sintetizada en 1971. Es un decapéptido de secrecion pulsatil con una vida
media muy corta, detectable solo a nivel de la circulacion portal. Se produce
en el hipotdlamo y actlia sobre las células gonadotropas de la hipdfisis.”®

Existen dos tipos: agonistas y antagonistas.

Agonistas de la GnRH (GnRHa)
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Los GnRHa pulsétiles exdgenos se utilizan con éxito para la estimulacion
ovarica controlada desde 1980. Se administra por via intravenosa o
subcutanea,’®’® para lo cual pueden seguirse tres protocolos diferentes: el
corto, ultracorto y largo.”®8 Sus efectos secundarios son: sofocos, dolor de

cabeza, sangrado e hiperestimulacién ovarica.8!82

Antagonistas de GnRH (GnRHant)

Los GnRHant son inhibidores competitivos de los receptores de GnRH e
inducen un bloqueo de los receptores de la adenohipdfisis de forma rapida,
reversible y dosis dependiente. Estos farmacos bloquean la produccién de
gonadotropinas de forma directa. Existen dos protocolos para Su uso
dependiendo de la dosis que se administre.828> Ademas, los GnRHant son
usados como rescate en pacientes que se encuentran en riesgo de padecer el

sindrome de hiperestimulacién ovarica durante la estimulaciéon con GnRHa.8386

Gonadotrofinas: Las gonadotrofinas exdgenas son agentes fundamentales

utilizados para la estimulacion ovarica controlada. Segun su mecanismo de
accion son de dos tipos: las gonadotrofinas que estimulan el foliculo, como las
urofolitropinas; y las gonadotropinas que estimulan el cuerpo lateo, tales como
la gonadotropina coriénica humana (hCG). La primera gonadotrofina utilizada
fue la gonadotrofina humana menopausica (hMG); Posteriormente, aparecieron
las gonadotropinas urinarias purificadas y altamente purificadas; y, finalmente,
la hormona foliculo estimulante recombinante (r-FSH) y la hormona

luteinizante recombinate (r-LH).8” Las gonadotropinas han constituido una
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piedra angular para la RMA durante medio siglo. Inicialmente, las tasas de

éxito parecian aceptables, pero actualmente se ponen en duda.

Gonadotrofina menopausica humana: Fue descubierta en 1960. Contiene
pequefias cantidades variables de gonadotrofina coridnica. Las hMG
contemporaneas estan mas purificadas y pueden administrarse por via

subcutanea.8’:88

Urofolitrofina: Se encuentra disponible desde mediados de los 80; esta
exenta de LH, pero todavia contiene proteinas urinarias. Actualmente, los
productos estdn mas purificados y contienen menos de 0,001 Ul de LH y
niveles mucho mas bajos de proteinas en orina. Se pueden administrar por

via subcutanea.8’:88

FSH recombinante: Se sintetizO en 1988 a través de la ingenieria genética.

Hay dos tipos: alfa y beta.

Gonadotrofina coriénica humana: Es una hormona glicoproteica producida
durante el embarazo por el embrién en desarrollo después de la fecundacion
y, posteriormente, por el sincitiotrofoblasto. También se sintetiza en la hipdfisis
de los hombres y mujeres de todas las edades. La hCG se usa en gran parte
como desencadenante de la ovulacién y se administra por via parenteral.8%%°
En muchos estudios se ha determinado un intervalo de 36 horas para la
administracion de hCG y la recuperacion de los ovocitos para conseguir la

mayor eficacia en la tasa de fecundacion y de embarazo.®%?
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La GPC del NICE, publicada en el 2013, ofrece recomendaciones en el manejo de
la infertilidad. Tras su evaluacion con el AGREE Il, se le consider6 como
recomendable. Esta guia recomienda usar cualquiera de las gonadotrofinas
urinarias o recombinantes para la estimulacion ovarica en el marco del tratamiento
de fertilizacion in vitro (FIV). Pone énfasis en el uso de una dosis inicial de
gonadotrofina foliculo estimulante individualizada, teniendo en cuenta los factores
que predicen el éxito de FIV (el indice de Masa Corporal, la presencia de ovarios
poliquisticos, la reserva ovarica), pero sin exceder los 450 Ul/dia. Ademas, puede
complementarse con GnRHa de baja regulacion o GnRHant como parte de los
ciclos de tratamiento. Se puede ofrecer GnRHa solo a las mujeres que presenten
un bajo riesgo de padecer el sindrome de hiperestimulacion ovarica; y cuando se
utilice como parte de un tratamiento de FIV se aconseja utilizar el protocolo largo
de baja regulacion. En relaciéon con el desencadenamiento de la ovulacion, se
recomienda la administracion de gonadotrofina coriénica humana (hCG) urinaria o
recombinante y la monitorizacion de la respuesta ovarica mediante una ecografia
como parte integral del ciclo de tratamiento. Ademas, la guia afirma que las
clinicas donde se realizan estos tratamientos deben contar con protocolos de

prevencion, diagndstico y tratamiento del sindrome de hiperestimulacién ovarica. ©

Asimismo, se ha encontrado sendas revisiones sistematicas que respaldan las
recomendaciones de la guia. Una RS detecté ensayos clinicos aleatorios que
mostraban claramente que, en la FIV y transferencia de embriones, la
combinacion de gonadotrofina exdgena con una GnRHa se asocia a un aumento

de la tasa de embarazo, en comparacion con el uso de gonadotrofinas sola.?? A
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esto se le afiade que una RS Cochrane consideré que el protocolo largo de
GnRHa de baja regulacion lograba la mejor tasa de embarazo clinico si se usaba
hasta la supresion de ovario durante aproximadamente 14 dias. También mostré
gue no existian diferencias significativas entre la inyeccion de dosis Unica frente
a la inyeccién de dosis diaria de GnRHa. 8 En otra RS, que incluyé 902 ciclos,
se observo que la adicion de LH recombinante a los ciclos de TRA podia mejorar
la tasa de implantacién y embarazo clinico en pacientes de edad avanzada.®®
Ademas, una RS Cochrane sefiald que la adicion de citrato de clomifeno
asociado o no a gonadotropinas reducia la carga de las inyecciones y la
incidencia del sindrome de hiperestimulacion ovarica. Con todo, la tasa de
nacidos vivos y la de embarazo no diferian significativamente.®> En otro
metanalisis de 16 estudios con 4040 pacientes, se observo que el tratamiento
con hMG resulté en un menor numero de foliculos en comparacion con FSHr. Sin
embargo, si se consideran solamente las transferencias frescas, las tasas de
embarazo entonces son similares.®* Otra RS Cochrane mostré que el uso de una
dosis media de la FSH de accion prolongada era una opcion de tratamiento
segura e igualmente eficaz en comparacion con la FSH de uso diario.®® Otra RS
Cochrane informé que no se disponia de pruebas que indicaran una diferencia en
la tasa de nacidos vivos en el caso de los GnRHant en comparacion con los
protocolos largos de GnRHa. Sin embargo, los GnRHant se asociaron a una
reduccion significativa en los casos de sindrome de hiperestimulacion ovarica en
comparacion con los protocolos de GnRHa.?3 En otra RS del Cochrane se

examinaron diferentes protocolos de GnRHa para la supresion pituitaria en ciclos
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de TRA (largo, corto, ultra-corto). No hubo evidencia indicativa de una diferencia
en la tasa de nacidos vivos, si bien la tasa de embarazo clinico fue mayor en el
protocolo largo que en el corto. No se observaron diferencias en los resultados
de fertilidad entre la variedad de protocolos largos, y tampoco se redujo la tasa
de embarazo al detener o reducir la GnRHa en el inicio de la estimulacién.®® Otra
RS Cochrane no encontré pruebas de la existencia de una diferencia
estadisticamente significativa en la tasa de nacidos vivos al comparar FSHr con
cualquiera de las otras gonadotropinas, indistintamente del protocolo de baja
regulacion utilizado. Los autores de la revision concluyeron que la eleccién clinica

de gonadotropina debia depender de la disponibilidad, conveniencia y costos.®’

En relacion con el desencadenamiento de la ovulacion, se encontraron dos
revisiones. Una mostré evidencia de una menor tasa de nacidos vivos y
embarazo en curso, y una mayor tasa de aborto involuntario en las mujeres que
recibieron GnRHant para desencadenar la ovulacidon, en comparaciéon con las
mujeres que recibieron hCG. Sin embargo, la incidencia del sindrome de
hiperestimulacién ovarica fue menor en el grupo de GnRHant.®® La otra RS
informo6 de que no habia pruebas de una diferencia estadisticamente significativa
entre la hCG o LH recombinante y la hCG urinaria para desencadenar la
ovulacion, con respecto a la tasa de embarazo y la incidencia de sindrome de
hiperestimulaciéon ovarica.®® Los autores concluyeron que la hCG urinaria seguia
siendo la mejor opcion para esta etapa de la FIV e ICSI debido a la

disponibilidad y el costo.®?1% En otra RS se observé que el uso de la hCG en la
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fase folicular tanto temprana como tardia presentaba la ventaja de disminuir las

dosis de FSH.101

Cabe resaltar que existen estudios primarios que demuestran que el régimen
secuencial de alta regulacion (Step-up) con baja regulacién (Step-Down) de
gonadotrofinas es superior a los regimenes de baja regulacion en pacientes con

sindrome de ovario poliquistico que se someten a FlV.102.103

Con relacion a los efectos negativos, la GPC del NICE recomienda continuar
investigando las complicaciones a largo plazo y tomar precauciones para la
hiperestimulaciéon ovarica en mujeres con poliquistosis ovarica que reciben
gonadotrofinas.’® Respecto a los efectos inmediatos, una revisiéon narrativa refiere
que el uso de gonadotrofinas se asocia a un aumento de la tasa de nacimientos
multiples y del sindrome de hiperestimulaciéon ovarica.®® Ademas, una RS
Cochrane establece que no hay suficiente evidencia para demostrar que dosis
bajas de hCG en reemplazo de FSH mejoren los resultados en hiperestimulacion

ovéarica.1%4

En cuanto a los efectos a largo plazo, una RS narrativa no encontrd estudios que
demostrasen una correlacion general entre la estimulacion ovarica y el aumento
del riesgo de cancer de ovario o del aparato reproductor femenino.”® Por otro
lado, estudios primarios publicados posteriormente indican que el uso de
gonadotrofinas se asocia a una tasa alta de nacimientos multiples y del sindrome

de hiperestimulacién ovérica.0510¢
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3.2.1.4 Inseminacion artificial

La inseminacion artificial (IA) es un procedimiento por el cual se recogen gametos
masculinos y se introducen de forma artificial en el Gtero, en el orificio cervical o
en la vagina. De estas tres, la inseminacion intrauterina (IU) ha demostrado ser
superior'®” y es la mas usada, porque permite reducir los efectos negativos de la
acidez vaginal, la hostilidad del moco cervical y colocar el esperma mas cerca del
gameto femenino.%”198 |a |U debe coincidir con el momento de la ovulacion
espontanea o inducida y considerar que el esperma normal puede sobrevivir en el
tracto reproductivo femenino y conservar su capacidad de fertilizar un évulo
durante por lo menos tres dias. Sin embargo, un 6vulo puede ser fecundado con

éxito solo de 12 a 24 horas después de la ovulacion.1®

La GPC del NICE recomienda usar la IlU como una opcion de tratamiento en los
siguientes grupos: personas que no puedan o les resulte muy dificil mantener
relaciones sexuales vaginales debido a una discapacidad fisica o un problema
psicosexual; quienes requieran una consideracion especial en cuanto a varon VIH
positivo; quienes mantengan relaciones con parejas del mismo sexo; y personas
con infertilidad inexplicada, endometriosis leve o "leve factor de la infertilidad
masculina”, que mantengan relaciones sexuales sin proteccion regular. Esta guia
menciona que mas del 50% de las mujeres menores de 40 afios que recurren a la
IU conciben dentro de los seis ciclos de inseminacion. La mitad de las que no
conciben dentro de los 6 ciclos de 1U, lo hara con otros 6 ciclos (tasa de embarazo

acumulada superior al 75%). También refiere que el uso de semen fresco se
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asocia a tasas de concepcidn mas altas que con los congelados-descongelados.
Agrega que las personas que utilizan la inseminacioén artificial para concebir deben
recibir la inseminacion alrededor de la ovulacion. Ademas, sefala que la IU, aun
con espermatozoides congelados-descongelados, se asocia a tasas de
concepcion mas altas que la inseminacion intracervical. Esta GPC recomienda que
a las mujeres que ovulan regularmente se les deba ofrecer un minimo de 6 ciclos
de inseminacion artificial para reducir el riesgo de embarazo mdaltiple y sus
consecuencias. Ademas, considera que los principales factores predictivos son
una mujer menor de 30 aflos de edad con infertilidad de causa cervical o

anovulatoria y un hombre con mas de cinco millones de espermatozoides.”

Estas recomendaciones son respaldadas por diferentes RS. Una revision
Cochrane concluye que, en el caso de infertilidad inexplicada, la 1U y la
estimulacién ovarica incrementan la tasa de embarazo frente a IU sola.'% Por otro
lado, un metandlisis en infertilidad masculina, que incluyo cinco ensayos con 1125
ciclos de IU, mostré un incremento de la tasa de embarazo clinico después de
dos IU con esperma homologo en un mismo ciclo en comparacion con una sola
IU.10  Asimismo, otra RS concluye que la IU parece ser eficaz y segura en
parejas serodiscordantes.''! Por otro lado, otra RS Cochrane sefiala que no hay
pruebas suficientes para determinar si existe alguna diferencia entre la seguridad y
la eficacia de los diferentes métodos de sincronizacion de la ovulacion y la
inseminacioén; por este motivo se necesitan mas investigaciones.*? Ademas, una
RS del afio 2006 indica que se requieren mas estudios para generar conclusiones

en relaciéon con las ventajas del tipo de catéter.'’® No obstante, es importante
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resaltar que un estudio primario publicado posteriormente demostré0 que los
mejores resultados se obtenian cuando la IU se realizaba usando un catéter suave
en comparacion con un catéter rigido.1* Otro estudio concluye que la IU y el uso
de preservativos permiten a los pacientes HIV positivos reproducirse de forma
segura.''> En cuanto a los efectos colaterales, se menciona el incremento de
embarazos multiples y de hiperestimulacion ovarica, que estan mas asociados a la
estimulacion ovarica que acompafa a la IU. Aunque aparentemente no existe un

aumento de los defectos congénitos'® no hay suficientes estudios al respecto.

3.2.1.5 Técnicas de reproduccion asistida

Cuando hablamos de TRA, nos referimos a todos los procedimientos de la

definicion establecida por la OMS:

“Todos los tratamientos o procedimientos que incluyen la manipulacion
tanto de ovocitos como de espermatozoides o embriones humanos para el
establecimiento de un embarazo. Esto incluye, pero no esté limitado sélo,
a la fecundacion in vitro y la transferencia de embriones, la transferencia
intratubdrica de gametos, la transferencia intratubarica de zigotos, la
transferencia intratubarica de embriones, la criopreservacion de ovocitos y
embriones, la donacion de ovocitos y embriones, y el Utero subrogado. Las
técnicas de reproduccion asistida no incluye inseminacién asistida
(inseminacion artificial) usando espermatozoides ni de la pareja ni de un

donante”.1
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3.2.1.5.A Fertilizacion in vitro y transferencia de embriones

La FIV fue la primera forma de TRA y es todavia la mas comun. La OMS la define

como.

“Técnica de Reproduccion Asistida que involucra fecundacién

extracorpérea”.!

Los factores predictores de embarazo en este caso son la edad, los ciclos previos
fallidos, los antecedentes de embrazo, el indice de masa corporal y el estilo de
vida (consumo de alcohol, tabaco o café).”®'1” Asimismo, el nimero total de
ovocitos recuperados es uno de los factores prondsticos mas importantes en la

TRA.118

En relacion con las indicaciones de FIV la guia de practica clinica del NICE
recomienda ofrecer tres ciclos completos de FIV con/sin inyeccidon
intracitoplasmatica de espermatozoides (ICSI) a las mujeres menores de 40 afos
que no hayan concebido después de dos afos de relaciones sexuales sin
proteccion normal o tras 12 ciclos de inseminacion artificial (de los cuales 6 o mas
fueron con IU); o que hayan llegado a la edad de 40 afios durante el tratamiento.
También recomienda completar el ciclo actual si no se han completado ya otros;
ofrecer un ciclo completo de FIV, con o sin ICSI, a las mujeres de entre 40 a 42
afios que no hayan concebido después de dos afios de relaciones sexuales sin
proteccion normal o tras 12 ciclos de IU (de los cuales 6 o0 mas fueron con IU),

siempre y cuando no hayan tenido previamente un tratamiento de FIV, no haya
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evidencia de baja reserva ovarica y haya habido una discusién sobre las
implicancias adicionales de la FIV y del embarazo a esta edad. En todos los casos
se debe informar a la paciente de que, normalmente, un ciclo completo de
tratamiento de FIV, con o sin ICSI, debe incluir un episodio de estimulacion ovarica

y transferencia de embriones frescos o congelados.’®

Ademas, esta guia recomienda un pre-tratamiento para mujeres que no se
sometan a los protocolos largos de baja regulacion con el fin de programar la
intervencion de FIV, e informar de que el uso de pre-tratamiento (ya sea con la
pildora anticonceptiva oral o un progestageno) como parte de la FIV no influye
sobre las probabilidades de tener un nacido vivo.”® De las tres revisiones que
abordan el tema, ninguno de los ensayos incluidos tratd adecuadamente los

eventos adversos.10

Se deben seguir una serie de pasos coordinados en la FIV. Si uno de estos no se
aplica de forma correcta, la concepcion puede no ocurrir. Por tanto, es importante

que cada paso esté apoyado por evidencias de estudios bien disefiados.%°

1. Estimulacién ovérica controlada: Usar una combinacion de farmacos
considerando las evidencias antes descritas.

2. Desencadenamiento de la ovulacion: Ofrecer la hCG urinaria segun las
evidencias ya expuestas.

3. Recuperacion de ovocitos: Se realiza mediante la aspiracion
transvaginal de ovocitos guiada por ultrasonido bajo sedacion

intravenosa.119-120
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La GPC del NICE recomienda administrar sedacion consciente, ya que es un
método analgésico seguro y aceptable. En relacibn con la recuperacion
quirargica de espermatozoides antes de ICSI, sostiene que se puede realizar
utilizando diferentes técnicas segun la patologia y los deseos del hombre. En
cualquier caso, las instalaciones para la crio- conservacion de espermatozoides
deben estar disponibles. La incubacion asistida (AH) no es recomendable, ya que

no se ha demostrado que mejore las tasas de embarazo.”®

Respecto a las revisiones, una RS Cochrane de 21 ECA no encontré ninguan
protocolo en particular sobre la sedacion consciente y la analgesia efectiva para
aliviar el dolor durante y después de la recuperacion de los ovocitos. Otra RS
inform6 de que no se encontraron pruebas que demostraran que la aspiracion
folicular y el lavado de ovocitos se asociaban ni a mejores tasas de embarazo
clinico o en curso ni a un aumento del rendimiento de los ovocitos.'??> Otra RS
indic6 que no habia pruebas suficientes para recomendar una técnica de
recuperacion de espermatozoides especifica en hombres azoospérmicos
sometidos a ICSI. Ante la falta de pruebas para apoyar los métodos mas
invasivos o mas dificiles, los revisores recomiendan la técnica disponible menos
invasiva y mas simple.?® En cuanto a la incubacién asistida, una RS concluye

que no hay evidencia de que esta mejore la tasa de nacidos vivos.'?4

Un estudio primario sefialo que la profilaxis antibiotica podria reducir las

infecciones.'?® Otros, también primarios, concluyen que una aguja desechable
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especialmente disefiada de calibre 17 o 20 con presion de vacio (100 a 200 mm

Hg) es la id6nea para recuperar ovocitos.26:127

Las complicaciones mas frecuentes de este procedimiento son los riesgos
tromboembdlicos, carcinogénicos, de hemorragia y de infeccion por puncion.
Ademas, la presencia de un endometrioma puede generar un aumento en el

riesgo de infeccién.?8129

4. Fertilizacibn o fecundacién: Esta puede conseguirse por
microinseminacion convencional o por ICSI cuando hay un factor
masculino conocido o sospechoso. Cuando es logisticamente factible, el
esperma recuperado puede ser utilizado inmediatamente para ICSI o
puede ser crio-preservado para su posterior uso.3® La OMS define

ICSI como:

“Procedimiento mediante el cual un solo espermatozoide es

inyectado en el citoplasma de un ovocito”.!

Las GPC confiables recomiendan indicar ICSI en varones con semen de baja
calidad y en casos de azoospermia obstructiva y no obstructiva. Ademas indican,
que el tratamiento de ICSI se debe considerar para parejas en las cuales un ciclo
de tratamiento de FIV anterior ha dado lugar a fertilizacion fallida o muy

pobre.70:131

Asimismo, se han introducido dos modalidades de ICSI, la llamada inyeccion

intracitoplasmatica de espermatozoides morfolégicamente seleccionados (IMSI) y
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la de ICSI fisiologico (PICSI). Esta dltima técnica se basa en elegir los
espermatozoides capaces de unirse al acido hialurdnico (biopolimero que
envuelve los évulos de manera natural). Una RS Cochrane informo6 de que no se
encontraron pruebas de la existencia de diferencias en las tasas de nacidos vivos
o abortos espontaneos entre ICSI e IMSI, ni de que IMSI aumentara las
anomalias congénitas.'®?> Otra RS Cochrane sefiala que no hay evidencias de

que PICSI mejore la tasa de nacidos vivos133

Las diferentes modalidades de FIV se basan en el mismo principio: el espermay
el ovocito se incuban durante la noche. Encontramos una RS Cochrane al
respecto que menciona que una breve coincubacion de los espermatozoides y
ovocitos puede mejorar el embarazo en curso y las tasas de embarazo clinico en
mujeres infértiles sometidas a ciclos de FIV, en comparacién con el protocolo

estandar de la inseminacion durante la noche.134

La incubacion se realiza en medios de cultivo y la composicion de estos trata de
imitar el medio natural. En relacién con la composicién de los cultivos, una RS
Cochrane informé de que no habia pruebas de un aumento en la tasa de nacidos
vivos, ni en la de embarazo en curso o clinico. Tampoco las habia de un
incremento de los eventos adversos (embarazo mdltiple, aborto involuntario)
cuando la concentracion de oxigeno en el cultivo de embriones era baja (-5%) en
comparacion con los cultivos que usaban oxigeno en concentracion atmosférica

(- 20%).135
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Ademas, detectamos estudios primarios que resaltaban que los cultivos permiten
el desarrollo de los cigotos a la etapa de blastocisto para poder seleccionar mejor

los embriones mediante tamizaje genético.36-143

El tamizaje genético preimplantacional (PGS: preimplantation genetic screening)

es de diferentes tipos y es definido por la OMS como:

“Andlisis de cuerpos polares, blastémeras o trofoectodermo de
ovocitos, zigotos o embriones para la deteccion de aneuploidias,

mutaciones y/o rearreglos del ADN".!

No encontramos recomendaciones sobre el PGS en la guia del NICE.” En este
aspecto, una revision Cochrane sobre el PGS inform6 de que no habia diferencias
significativas en las tasas de embarazo en curso entre las mujeres sometidas a
FIV con y sin PGS.% Otras revisiones hallaron resultados similares.#%14° Sin
embargo, siguen apareciendo nuevas técnicas de PGS, tales como los SNIP

(single nucleotide polymorphism arrays) que podrian tener algiin beneficio.150-152

5. Transferencia de embriones (TE). Aun cuando los embriones pueden
transferirse con éxito en cualquier etapa de desarrollo temprano, lo mas
frecuente es que se lleve a cabo tres dias después de la fertilizacion.

Segun la OMS, la transferencia de embriones posee dos acepciones:

“Transferencia de embriones: Procedimiento mediante el cual uno o
mas embriones son colocados en el Utero o en la trompa de

Falopio”.t
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“Transferencia electiva de embriones: Transferencia de uno o mas
embriones, seleccionados a partir de una cohorte mas grande de

embriones”.?

Las GPC recomiendan ofrecer la transferencia de uno o dos embriones segun la
edad, el prondstico de la mujer sometida a FIV, el nimero del ciclo y la calidad de
los embriones disponibles. También aconseja realizar la transferencia guiada por
ultrasonido porque mejora las tasas de embarazo, informar de que en un
endometrio menor de 5 mm es poco probable que ocurra un embarazo y que el
reposo en cama por mas de 20 minutos después de la transferencia no mejora los
resultados.’%1%3154 Asimismo, la guia del NICE recomienda evaluar la calidad del
embrion de acuerdo con la Association of Clinical Embryologists (ACE) and UK
National External Quality Assessment Service (UK NEQAS); transferir no mas de
dos embriones durante un ciclo de tratamiento de FIV y uno solo cuando un
blastocisto de alta calidad esté disponible; aconsejar a la gente sobre los riesgos
del embarazo multiple asociados a esta técnica y, por ultimo, ofrecer
criopreservacion para almacenar los embriones de buena calidad que queden

después de la transferencia de embriones.”

Existen diversas revisiones Cochrane que fundamentan estas recomendaciones.
Una de ellas sefalé que el uso del ultrasonido para guiar el catéter, en
comparacion con el tacto, durante la transferencia incrementa de forma
significativa la tasa de embarazo.’®® Otra RS demostré que la tasa de nacidos

vivos acumulada de la transferencia de un solo embrion seguida de la
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transferencia de un solo embrion, era comparable con la transferencia de dos
embriones en un ciclo. Ademas, la transferencia electiva de un solo embrion
resulté en un menor nimero de embarazos multiples que la transferencia de dos
embriones.'®¢ Otra RS de técnicas de preparacion previa a la transferencia como
la eliminacion del moco cervical o el lavado del conducto cervical o de la cavidad
endometrial no mostré beneficio.’®> Otra revisién sobre la administracion de
amoxicilina y acido clavulanico antes de la transferencia de embriones no revelo
ninguna mejora de la tasa de embarazo clinico.'® Una RS que comparé la
transferencia en la etapa de blastocisto (de 4 a 5 dias) con la transferencia en la
fase de segmentacion (de 2 a 3 dias) observé un aumento de la tasa de nacidos
vivos con blastocisto.!®® Otra RS no encontré beneficios del reposo después de la
transferencia.'®® Por otro lado, en una RS de reciente publicacion se registré un
incremento de la tasa de nacidos vivos, la de embarazos clinicos y la de embarazo
multiple como resultado del uso de &cido hialurénico,'%* hallazgo aun no

considerado en las GPC.

En cuanto a temas no mencionados ni en las GPC ni en las revisiones se
detectaron estudios primarios. Estos mostraban que la introduccion de un catéter
hasta el orificio cervical interno en la transferencia de embriones no estimulaba las
contracciones uterinas. Sin embargo, se observaron contracciones del Utero que,
al parecer, participan en el proceso de implantaciéon del embrion.162-164 Respecto a
la eleccion del embridn, todavia no se dispone de técnicas aplicables de forma

rutinaria o de dispositivos analiticos para seleccionarlo, a pesar de la llegada de
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nuevas tecnologias que pueden mejorar la evaluacion no invasiva de los

embriones humanos en FIV.165

La transferencia de embriones puede complementarse con la Eclosion Asistida,
mas conocida como Assisted Hatching (AH); Ademéas, se sabe que el
incumplimiento de la implantacion y la concepcion puede ser consecuencia de una
incapacidad del blastocisto para liberarse de su capa externa, la zona pelucida Sin
embargo, segun una RS, la rotura artificial de esta envoltura no parece mejorar las

tasas de embarazo.1?4

En relacion con los efectos colaterales de FIV, las GPC recomiendan realizar mas
investigaciones cientificas epidemioldgicas y basicas para ayudar a determinar la
etiologia y el alcance del mayor riesgo de anomalias congénitas y de las
complicaciones a largo plazo.”®'%® En la misma linea, cuatro RS de estudios
observacionales recomiendan realizar grandes estudios poblacionales, aunque
sefialen que existe un incremento de defectos congénitos con TRA.4%44167 De
forma similar, otra RS de estudios observacionales muestra que la transferencia
de embriones en el estadio de blastocisto se asocia a un mayor riesgo de parto
muy prematuro en comparaciéon con la etapa de escisién.”® Ademas, un
metanalisis asocié FIV a un pequefio aumento del riesgo de retraso mental
estadisticamente significativo.'%® Otro metanalisis de ocho estudios de cohorte con
746 455 participantes no encontré asociacion entre el tratamiento de FIV y el
cancer (de ovario, mama, cuello uterino).'®® Por otro lado, una RS refiere que la

transferencia selectiva de un solo embrién se asocia a la disminucion del parto
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prematuro y del bajo peso al nacer en comparacioén con la transferencia de dos
embriones.1’® Respecto al embarazo ectdpico, una revision concluye que el riesgo
aumenta segln el nimero de embriones transferidos.'’* Dos revisiones apuntan
que, al parecer, existe un mayor riesgo de defectos de impronta y epigenéticos en
los bebés concebidos via FIV.172173 Finalmente, el incremento de la
hiperestimulacién ovarica esta mas relacionada con la estimulacion ovarica que

acompafia a la FIV.105106

3.2.1.5. B Transferencia intratubarica de zigotos y de gametos

La transferencia intratubarica de gametos (GIFT) y la transferencia intratubéarica de
zigotos (ZIFT) son técnicas consideradas para mujeres con al menos una trompa
de Falopio sana.'’* Sin embargo, la FIV se usa cada vez mas en reemplazo de la

GIFT y la ZIFT.% La OMS define la GIFT y la ZIFT de la siguiente forma:

“Transferencia intratubarica de gametos (GIFT): Es un procedimiento de
TRA en el cual ambos gametos (ovocitos y espermatozoides) son

transferidos a la trompa de Falopio”.!

“Transferencia intratubéarica de zigoto (ZIFT): Se trata de un procedimiento
mediante el cual uno o méas zigotos son transferidos a la trompa de

Falopio”.

La GPC del NICE refiere que no hay constancia de pruebas suficientes para
recomendar el uso de la GIFT o la ZIFT en lugar de la FIV en parejas con

problemas de fertilidad sin explicacién o por factor masculino.’”> No se han
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encontrado RS relevantes acerca de la GIFT o la ZIFT. Sin embargo, si se
detectaron estudios primarios: uno con 280 ciclos de ZIFT que mostraba 96
embarazos clinicos por intento (34,3%) y 72 nacimientos (25,7%) y donde la tasa
de nacidos vivos por paciente fue de 39,8%. También concluye que esta técnica
sigue siendo una herramienta poderosa en el manejo clinico de pacientes
seleccionados para FIV en los que la implantacion ha fallado de manera
repetida.l’®> Otro estudio, en casos de FIV dificil y repetida en pacientes con
adherencias cervicales o malformaciones genitales, apunté que la ZIFT
laparoscépica era una alternativa interesante.1’® De forma similar, un estudio
primario comparé la IU con la GIFT y llegé a la conclusion de que cuando se
utilizaba el mismo protocolo de estimulacion en las primeras etapas de la
endometriosis, unos pocos ciclos de IU podian lograr resultados similares a los
obtenidos con la GIFT; por lo que se considera que la IU deberia ser de primera
linea.l’”” Ademas, la evaluacién comparativa entre la transferencia unilateral y
bilateral de ovocitos microinyectados en transferencia intratubarica no revela
diferencias. Por consiguiente, la transferencia unilateral es el método preferido

dentro de esta técnica.l’®

3.2.1.5. C Criopreservacion de embriones y 6vulos

Aun cuando la transferencia embrionaria fresca es la norma en FIV, en ciertas
circunstancias se requiere conservar los gametos o embriones. A este respecto, la
GPC del NICE recomienda ofrecer la criopreservacion de ovocitos o de embriones

a las mujeres en edad reproductiva que se estén preparando para recibir
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tratamiento contra el cancer que pueda volverlas infértiles si estan lo
suficientemente bien como para someterse a la estimulacion ovarica y a la
recoleccion de o6vulos, y si esto no va a afectar a su condicion y al tiempo
disponible antes del inicio del tratamiento. Asimismo, en la criopreservacion de
ovocitos y embriones, aconseja utilizar la vitrificacion en lugar de la congelacion a
velocidad controlada si se dispone del equipo y la experiencia necesaria. También
recomienda conservar el material criopreservado durante un periodo inicial de 10
afos y ofertar la conservacion de los espermatozoides criopreservados durante
mas de 10 afios a los hombres que permanezcan en riesgo de infertilidad.
Finalmente, propone el uso de la congelacion en vapor de nitrégeno liquido como

técnica de criopreservacion de esperma.’®

Por otro lado, dos RS muestran que no existe evidencia de que los resultados de
la FIV puedan mejorar con la transferencia de embriones criopreservados en
comparaciéon con la transferencia de embriones frescos.t’®180 Sin embargo, en
una RS reciente se concluye que la vitrificacion de ovocitos, en comparacion con
la congelacion lenta, aumenta la tasa de embarazo clinico mediante la FIV. No

obstante, la imprecision es alta, lo que limita la aplicabilidad.8!

Diferentes estudios primarios muestran que este tratamiento no es demandado
solo por pacientes con cancer, sino también por mujeres sanas que optan por
posponer la maternidad y desean conservar su fertilidad.®2183 Asimismo,
mencionan que simplifica los programas de donacion de o6vulos y que es un

adyuvante util en situaciones donde inesperadamente se necesita esperma
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disponible para el momento de la extraccion de los 6vulos y para las parejas que,
por razones morales o éticas, no desean criopreservar los embriones sobrantes

creados a partir de la fecundacion in vitro.183-18

En lo referente a los efectos colaterales, una RS concluye que los embarazos
fruto de la transferencia de embriones congelados en la FIV parecen tener mejores
resultados obstétricos y perinatales que en el caso de la transferencia de

embriones frescos.%:

3.2.1.5. D Donacion de ovocitos y embriones

Actualmente se utilizan ovocitos recuperados de donantes jovenes sanas después
de la estimulacidon ovarica controlada y el esperma de la pareja de la receptora

para luego transferir los embriones resultantes al Gtero de la misma.

Con relacion a este procedimiento, la GPC recomienda proporcionar informacion
sobre los posibles riesgos de la estimulacion ovarica y de la recoleccion de
ovocitos a las donantes. De igual manera, alguien independiente de la unidad de
tratamiento debe comunicar a las receptoras y donantes las consecuencias fisicas
y psicoldgicas del tratamiento tanto para ellas como para sus hijos genéticos,
incluidos los nifios que resulten de ovocitos donados. Ademas, todas las personas
que opten por este procedimiento deben recibir asesoramiento acerca de las
implicaciones en su caso en particular. Finalmente, la GPC considera que el uso
de 6vulos donados es eficaz en la insuficiencia ovarica prematura, la disgenesia

gonadal (que incluye el sindrome de Turner), la ooforectomia bilateral, el fallo
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ovarico después de la quimioterapia o radioterapia y en ciertos casos de fracaso

del tratamiento de FIV.70

Por otro lado, la donacion de embriones es aun objeto de controversia desde el
punto de vista ético.'® Si bien priman las opiniones favorables al respecto,
claramente aun no se ha fijado el término idoneo, Sin embargo, no debe usarse la

expresion “adopcién de embriones”. 187

Un estudio ha mostrado una tasa de implantacion mas baja en pacientes
receptoras de ovocitos donados por mujeres con endometriosis frente a los de

donantes sin endometriosis.188

3.2.1.5. E Maternidad subrogada

La subrogacion es la transferencia de embriones mediante la cual una mujer
acepta quedar embarazada con el fin de gestar y dar a luz a un nifio para otros. En
algunas jurisdicciones, la posibilidad de subrogacion se ha permitido y los futuros
padres pueden ser reconocidos como los padres legales desde el nacimiento. En
paises como la India, la comercializacion de la subrogacion o "vientre en alquiler”,

€S un negocio en crecimiento.18d

La subrogacion es una opcién para las parejas cuando la mujer no tiene utero o
este esta irreparablemente dafiado o padece una enfermedad médica por la que
el embarazo supone un riesgo mortal. La subrogacion internacional es un
fendbmeno cada vez mas comun y un importante problema de salud mundial, en el

cual las normas juridicas son un factor clave para las partes interesadas. %
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3.2.1 Receptividad uterina

Las hormonas del ovario, como el estrogeno y la progesterona, regulan la
implantacion del blastocito en el Utero. Estas hormonas actlan a través de sus
receptores nucleares para dirigir la actividad transcripcional de los compartimentos
del endometrio, y crear un periodo de tiempo definido en el que el Gtero permite la
implantacion del embrién. A este periodo se le denomina la "ventana de
receptividad”.’®! Se sabe que la implantacién exitosa requiere un embrién vital y
un didlogo molecular con un endometrio receptivo eficaz. Sin embargo, apenas se
conoce qué constituye precisamente un endometrio humano receptivo. Se habla
de fracaso recurrente de la implantacién cuando en una mujer menor de 40 afios
existe imposibilidad de lograr un embarazo clinico después de la transferencia de
por lo menos cuatro embriones de buena calidad en un minimo de tres ciclos. Este
problema es una causa importante del fracaso de la FIV repetida y se estima que
aproximadamente el 10% de las mujeres que buscan tratamiento con FIV lo
experimentara.®? Asimismo, existen patologias uterinas congénitas, como el (tero
bidelfo, y patologias adquiridas que influyen en el éxito de la TRA.1%3 Ademas, la
receptividad puede verse afectada por diferentes factores como la estimulacion

ovarica controlada, el endometrio delgado o las contracciones uterinas.

La estimulacién ovarica controlada y las altas concentraciones de estradiol elevan
la progesterona que obstaculiza la implantacién. No obstante se puede evitar
mediante la congelacién y la transferencia de embriones en ciclos naturales o por

protocolos de estimulacion mas leves. Estos cambios en el perfil endocrino
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durante la estimulacion ovarica y las condiciones médicas de la madre podrian dar

lugar a un endometrio no receptivo.1%*

Un reciente metanalisis de mas de 60 000 ciclos afirma que el aumento prematuro
de la progesterona reduce las tasas de embarazo a partir de valores de 0.8
ng/mi® y otros varios estudios han demostrado que el perfil de expresiéon de la
proteina en las secreciones endometriales sufre cambios ciclicos. Ademas, se han
observado diferencias significativas entre el ciclo natural y el estimulado. Estos
hallazgos sugieren que el andlisis de la secrecion endometrial proporciona una
nueva via de estudio de los efectos de la estimulacion ovarica en el ambiente
intrauterino en el momento de la transferencia de embriones, hecho que puede
contribuir al desarrollo de protocolos de estimulacién ovarica menos perjudiciales

para la FIV en el futuro.%®

Se ha analizado el flujo sanguineo subendometrial en ciclos estimulados para la
inseminacion intrauterina con la ecografia doppler como un indicador de la
receptividad endometrial. Diferentes estudios apuntan que la presencia de flujo
sanguineo subendometrial se asocia al éxito de la inseminacion intrauterina.97.1%8
Existen diferentes medicamentos, como los vasodilatadores, que podrian mejorar
el flujo sanguineo subendometrial, asi como el grosor y el volumen del endometrio
y, por ende, optimizar la receptividad endometrial y el éxito de los procedimientos

de la RMA.19°

La GPC del NICE no recomienda transferir embriones con un endometrio de

menos de 5mm de espesor, porque es poco probable que resulte en un
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embarazo.” Un metandlisis concluye que puede haber una relaciéon entre el
grosor endometrial y el embarazo, pero el potencial de implantaciéon es
probablemente mas complejo que una sola medicién de ultrasonido.?®® Otros
estudios demuestran que en pacientes con endometrios mas delgados se
observan fallos de implantacidon recurrentes. Aunque no exista un grosor
endometrial idoneo para realizar la transferencia embrionaria, parece ser que un

minimo de 8 mm podria mejorar la implantacion.2°1.202

Asimismo, se han encontrado embriones fuera de la cavidad uterina después de la
transferencia de embriones como consecuencia de las contracciones uterinas que
expulsan estos embriones. Un estudio apunté que el peristaltismo uterino ejerce
control sobre la migracion del embrién y, si la frecuencia de onda fuera demasiado
alta, podria afectar negativamente a las posibilidades de embarazo. Por lo tanto, el
peristaltismo también podria ser utilizado como un predictor de la irritabilidad

uterina antes de la transferencia de embriones.163

Se ha evaluado diferentes intervenciones que mejorarian la receptividad uterina
endometrial. Asi, una RS Cochrane sefala que la lesién endometrial realizada en
el mes previo a la induccion de la ovulacion para ART parece aumentar tanto la
tasa de nacidos vivos como la de embarazo clinico en comparacion con ninguna
lesion endometrial.?%® En otras tres RS Cochrane sobre antioxidantes aspirina y
acupuntura respectivamente, no se hallaron pruebas suficientes que indicasen
una mejora en la tasa de embarazo ni tasa de nacidos vivos con estas

intervenciones.’® Asimismo, una RS Cochrane, que evalué la preparacion
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endometrial mas eficaz en las mujeres sometidas a la transferencia de embriones
con respecto a la tasa de nacidos vivos, sugiere que no hay pruebas suficientes
para recomendar un protocolo en particular para la preparaciéon del endometrio.2%
Sin embargo, los estudios primarios sobre vasodilatadores, sugieren que solos o
asociados podrian mejorar la receptividad uterina mediante diferentes

mecanismos.205-210

3.3. Justificacion de la tesis

Es fundamental que los profesionales de la salud tengan acceso a la mejor
evidencia disponible al elegir procedimientos de reproduccion médicamente
asistida (RMA). En este contexto, se ha observado un uso de los términos y
eleccion de procedimientos de RMA poco estandarizado y que los resultados de
eficacia y seguridad de estas intervenciones son controvertidos, aun cuando su
demanda se ha incrementado tanto en paises desarrollados como en paises en
desarrollo. Estos antecedentes motivaron la realizacion de un trabajo de tesis de
andlisis y generacion de evidencias respecto a la RMA. La estandarizacion de los
manejos en diferentes campos debe efectuarse mediante guias de practica clinica
(GPC). Estas GPC deben estar basadas en revisiones sisteméticas (RS) para ser
de calidad y tener ciertas caracteristicas metodolégicas. Las RS deben ser
elaboradas sobre la base de todos los estudios primarios para evitar el sesgo de
seleccién y deben llevarse a cabo siguiendo metodologias estrictas para evitar
otros tipos de sesgo. Los estudios primarios mas fiables para evaluar las

intervenciones son los ensayos clinicos; por otro lado, los observacionales son
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necesarios para valorar las complicaciones. Asi, para realizar este trabajo de tesis

se ha considerado las siguientes preguntas de investigacion.

¢,Cual es la calidad de las guias de practica clinica sobre técnicas de
reproduccion asistida? Para responder esta pregunta se planteé realizar una
evaluacion sistematica de las GPC, porgue existian guias en este campo que no
habian sido valoradas en los Ultimos cinco afios, y porque ahora se cuenta con el
AGREE II, un instrumento validado internacionalmente y usado por instituciones

de prestigio.?3211

En las guias evaluadas no se encontraron recomendaciones para algunas
intervenciones, como el uso de vasodilatadores en la RMA, aunque si hallamos
ensayos clinicos sobre vasodilatadores en este campo.297: 209, 210 Por este motivo,
se planted la siguiente pregunta: ¢Cual es la seguridad y eficacia de los
vasodilatadores en mujeres sometidas a reproduccion meédicamente
asistida? En ese caso se propuso llevar a cabo una revision sistematica
Cochrane que evaluara esta intervencion en mujeres sometidas a tratamientos de
infertilidad. Esta revision era viable porque existian ensayos clinicos sobre
vasodilatadores en mujeres sometidas a RMA aun no metanalizados, y es
relevante porque las revisiones que evaluaron intervenciones que mejoran

receptividad uterina no consideraron a los vasodilatadores.

Asimismo, en la evaluacion de las GPC se encontraron recomendaciones para
continuar investigando las complicaciones a largo plazo derivadas de la RMA, y su

relacion con los defectos congénitos.”® Ademas, al revisar la literatura detectamos
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revisiones que abordaban el tema de los defectos congénitos solo en usuarias de
técnicas de reproducciéon asistida, pero no de otros procedimientos.?132 En
consecuencia, se planteo la siguiente cuestion: ¢Existe o0 no un incremento de
los defectos congénitos en embarazos logrados con el uso de reproduccion
médicamente asistida frente a embarazos espontaneos? Para responder esta
pregunta, se desarroll6 un estudio caso control que fuera viable y factible por
varias razones. En primer lugar, porque los expertos recomiendan realizar
estudios poblacionales dadas las controversias.?'??4 En segundo lugar, porque la
ciudad de Barcelona cuenta con una base de datos de defectos congénitos
adscrita a EUROCAT.?15216 En tercer lugar, porque los estudios similares se
centran en la evaluacion de los defectos congénitos en usuarias de TRA y no
consideran otras formas de reproduccion asistida como la inseminacion o la

induccioén de la ovulacion.

A esto se le aflade que en la elaboracion de la revisibn se encontraron pocos
ensayos clinicos sobre vasodilatadores en mujeres sometidas a la RMA. Este
hallazgo dio pie a complementar la busqueda electrénica con una manual en las
revistas espafolas no indexadas, en atencion a lo cual se formulo la pregunta que
sigue: ¢Cuales son los ensayos clinicos controlados publicados en revistas
espafiolas y cual es la calidad de los ensayos clinicos de reproduccion
médicamente asistida publicados en estas revistas? El estudio es relevante,
puesto que al no estar estos ensayos publicados en revistas indexadas, no se
podrian incluir en una revision sistemética sobre alguno de los temas

relacionados, hecho que podria conducir a exagerar las estimaciones de la
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eficacia de la intervencion.?!” Por ello, era fundamental encontrar estos estudios e
incorporarlos al Registro Central Cochrane de Ensayos Controlados. Este estudio
se ha desarrollado a pesar de que no formaba parte de la propuesta del trabajo de

tesis, y actualmente se encuentra en proceso de publicacion (ver anexo).
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4. OBJETIVOS

4.1 Objetivo general:

Analizar y generar evidencias en reproducciéon médicamente asistida.

4.2 Objetivos especificos:

Obijetivo 1: Desarrollar una evaluacion sistematica de las guias de practica clinica

sobre el uso de las técnicas de reproduccion asistida.

Objetivo 2: Realizar una revision sistematica Cochrane para evaluar la eficacia y
seguridad de los vasodilatadores en las mujeres sometidas a reproduccion

médicamente asistida.

Objetivo 3: Ejecutar un estudio caso control para evaluar la asociacion entre el
uso de la reproducciéon médicamente asistida y los defectos congénitos en recién
nacidos e interrupciones voluntarias del embarazo en las gestantes registradas en

Barcelona en el periodo 1992-2007.

Objetivo_4: Llevar a cabo un estudio de identificacion de ensayos clinicos

controlados en revistas espafiolas de Ginecologia y Obstetricia y analizar la

calidad de los ensayos clinicos de reproducciéon médicamente asistida.
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5. METODOLOGIA

Esta tesis es el compendio de tres publicaciones en revistas de amplia difusion
gue intentan analizar y generar evidencias sobre la reproduccién médicamente
asistida (RMA). La propuesta de tesis fue presentada a la Universidad Auténoma

de Barcelona en diciembre del 2011.

La metodologia seguida se explica en cada publicacion porque cada uno tiene un
disefio diferente. A continuacién, se resumen los pasos seguidos en el desarrollo

de los trabajos.

Primer_trabajo: Evaluacién sistematica de la calidad de las guias de practica

clinica sobre el uso de técnicas de reproduccion asistida.

Periodo 2011 - 2012.

Elaboracion y aprobacion del protocolo de investigacion.

Busqueda y seleccién de GPC publicadas entre 2005 y 2011.

Evaluacion de las GPC seleccionadas utilizando el instrumento AGREE 1.

Andlisis de la calidad de las GPC y del acuerdo entre los evaluadores.

Elaboracion y envio del informe final a la revista Human Reproduction.

Periodo 2012 - 2013

* Preparacion y envio del articulo al American Journal Ginecology and
Obstetrics.
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» Redaccion y envio del articulo al International Journal of Gynecology &

Obstetrics.

* Redaccion y envio del articulo a la revista Human Fertility.

Periodo 2013 - 2014

» Publicacion del articulo en la revista Human Fertility en marzo del 2014 con
el titulo de “Systematic evaluation of the quality of clinical practice

guidelines on the use of assisted reproductive techniques”.

Segundo trabajo: Revision sistematica del efecto de los vasodilatadores en

mujeres sometidas a reproduccion médicamente asistida

Periodo 2011 - 2012

* Propuesta de titulos a diferentes grupos Cochrane

e Aprobacién del titulo “Vasodilator for women undergoing assisted

reproduction” por el Menstrual Disorders and Subfertility Group.

Elaboracion y aprobacion del protocolo por el Menstrual Disorders and
Subfertility Group.

Publicacién del protocolo el 13 de julio del 2012.

Periodo 2012 — 2013

Blusqueda sistematica de ensayos clinicos controlados.
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Seleccion, evaluacion y analisis de los ensayos clinicos seleccionados.

Redaccion y envio de la revision sistematica a la revision por pares.

Periodo 2013 - 2014

Actualizacion de la busqueda y ajustes en la redaccion de la revision.

Cambio del titulo a “Vasodilator for women undergoing fertyl treatment” y

ajustes en la revision.

Envio para su publicaciéon. El 15 de agosto el grupo aprobé la revision y la

envio a la editora.

Periodo 2013 - 2014

Publicacién de la revision sistematica “Vasodilator for women undergoing

fertyl treatment” en octubre del 2014.

Tercer trabajo: Estudio caso control de la asociacion de defectos congénitos y

reproduccion médicamente asistida.

Periodo 2011 - 2012

» Elaboracion, aprobacion y ejecucion del proyecto de investigacion.

*« Presentacion de los resultados a las instituciones involucradas en el

estudio.
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» Redaccion del informe final como articulo para el congreso del ISPD “16th
International Conference on Prenatal Diagnosis and Therapy” en la ciudad
de Miami, Florida (EE.UU.) con el titulo de “Birth defects in medically
assisted pregnancies of the city of Barcelona”.

Periodo 2012 — 2013

» Preparacion y envio del articulo para el British Medical Journal, aceptado

para su publicacién en BMJ open.

* Preparacion y envio del articulo al American Journal Obstetrics and

Ginecology.

» Preparacion y envio del articulo al Prenatal Diagnosis.

Periodo 2013 — 2014

» Publicacion del articulo “Birth defects in medically assisted reproduction

pregnancies in the city of Barcelona” en febrero del 2014.

» La revista elimind la afiliacion a la UAB, motivo por el cual se inici6 un
tramite para que la universidad aceptara esta publicacion como parte de la

tesis, objetivo que finalmente se alcanzo.

Ademas, se ha desarrollado un estudio de identificacion manual de
ensayos clinicos controlados en revistas espafolas de Ginecologia y
Obstetricia, y se ha evaluado la calidad de los ensayos clinicos sobre

reproduccion médicamente asistida hallados en estas revistas. Este
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estudio se incluye como anexo a este trabajo de tesis, ya que todavia se

encuentra en proceso de publicacion.

Periodo 2013 — 2014

* Busqueda manual y electronica de ensayos clinicos controlados publicados

en revistas espafolas de Ginecologia y Obstetricia, en la cual participaron

siete investigadores.

» Seleccion y recoleccion de datos de todos los ensayos clinicos controlados

publicados en revistas espafiolas.

* Incorporacion

de todos los ensayos clinicos controlados publicados en

revistas espafiolas al Registro Central Cochrane.

e Evaluacion de la calidad de los ensayos clinicos controlados sobre

reproduccion asistida.

Redaccion del articulo en espafiol y su traduccion al inglés para la revista

European Journal of Obstetrics (anexo 1).
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6. RESULTADOS

6.1 Publicacion I: Evaluacién sistematica de la calidad de las guias de

practica clinica que indican técnicas de reproduccion asistida.

PUBTHEREION |

Autores: Gutarra-Vilchez RB, Barajas-Nava L, Aleman A, Sola |, Gich

I, Bonfill X, Alonso-Coello P.

Titulo: Systematic evaluation of the quality of clinical practice

guidelines on the use of assisted reproductive techniques.

Publicacion: Hum Fertil (Camb). 2014 Mar;17(1):28-36. doi:

10.3109/14647273.2013. 872301. Epub 2014 Jan 28.

Factor de impacto: 1,018
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Systematic evaluation of the quality of clinical practice guidelines
on the use of assisted reproductive techniques
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Abstracr

Chyiecrroe: To comduct a systemotic evalustion of chinical practice guidelines (CPGs) on the use of assisted reproductve technolo-
wea. Methods: We searched Medhne, the Tormng Research mto Proctice dotabase, and guodelmes-specific dotabases from December
20048 o Movember 201 1. Three reviewers independently sssessed each Guideline using the Appraisal of Guidelines for Besearch
Evaluation (AGREE) I mstrument. A standardized score waa calculated seporotely for each of the six domains. Remity; Fourteen
Guidelines were included. Overnll, the qualicy of these was lubuprﬁml.'ﬂm scores for each AGREE 11 domain ranged berween
37% and 80%. Three (22%) were deemed “Hecommended™; nine (64%1," Recommended with modifications™; and two (14%.),
“Wot recommended”. Agreement among reviewers was very good {Intracliss Correlation Cocfficient: 0915 I"H'“- ClI 0.807-
0.970]), Conclunons; The oversl] quality of the CPGrs on Assnted Reproduction Techniques published during the ast 5 years
{s suboptimal, Most Guidelines present significam shortcomings i pnportant domains such as “stakeholder mvolvement™, “rigor
of dévelopment™, and “spplicability™. Insoruments such as the AGREE 11 and “the Grading of Recommendntion Assessment
Development and Evalustion™ system could prove useful to improve CPGs in this field, Guideline users could benefit from the
present riesults when cl'n.luri,ng which w.ﬁn:ld‘i'nu (151 'il'npl.:l.‘l’!ml.

Keywords: Assred reproduciion rechmigues, divcal pracrice gusdelines, m were ferridizaron, assored enbrve rramgfer, AGREE IT

Introduction

Assisted Heproduction Technologics {ARTS) provide
potentinl trestments for infertility, which hos 8 reported
prevalence ranging from 3.5% o 16.7% in developed
countries nnd from 6.9% to 9. 3%, 1n developing countries
{Boivin et al, 2007), ART is an cwverarching term forall
rearments or procedures thar include n vitre handling
of both human oocvtes and sperm or of embryvos for
thie purpose of establishing o pregonancy (Zegers-Hoch-
schild et al,, 2000) Worldwide, ART has facilitared the
conception of around 246,000 babics in a given vear,
(IEMART et al, 2009) and there his been an indrease
in the number of ART cveles performed during the lase
few vears, However, the clinical pregnancy mres of ART
dre low (28.6-33%) (Nveren et al., 2011; de Mouzon
et al, 2002}, aod vary depending on a vanety of factors
{MecLemon e al, 20000; Pinborg et al., 200 1; Maheshwan
et al, 201 1; Marinakis and Nikolaou 2011},

Clinical Practice Guidelines (CPGn) are defined as
“wystematicilly developed statements o assist praci-
tioner and patient decisions about sppropriste henlth
care for specific chmenl arcumstances” (Field & Lohr,
159041}, Developing CPGs may be an effective approach
to improve the resublts of ART. “CPGs can bridge the
gap berween the growing stream of scientific evidence
and clinicul practice by facilitating the choices of health
care professionals and panents for the most appropn-
mte, safe, and cost-effective care™ (Melen et al., 2008).
CPGs con munimize sk and improve pedormance of
ART. However, they need to be of high quality, requir-
ing not onty knowledpe of the clinical question, bt also
expertise in therr development {Fervers et al., 2003,

The Appraisal of Guidelines for Research Evalustion
(AGREE) is a validated instrument used to evaluate the
quality of CPGe (The AGREE Collaboration, 204014,
The onginal AGREE instrument, developed in 2005,

Corrmpondence: Pablo Aloma-Coells, Centro Cochreoe Thervamericano Biamedics| Research Enstimme: (T1R-Samt Pam), Howpiml de fa Samu Cre § Sane
Pan, Barcelnma, Spain. Tek: +34-03-553 78 14; Fas: 3493553 TH, E-amil PAlcosodisantpam it

[Reseived 0 Aprd 200 1; newiad 26 Fuly 207 1) acecpual 28 Cietober 207 1)
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was updated recently and renamed AGREE U (Burls,
2011y, Brouwers et al., 20010; Browers et al.. 2010a).
A recent systematic review showed thot, despite on
improvement over time, the qualty of CPGs hos
remained moderate to low during the last 2 decades
(Alonso-Coello er al., 2010},

The guality of ART guidelines has not been system-
atically appraised using the AGREE I instroment in the
lasr 5 venrs (Nelen ¢t al., 2008). In order 1o address this
gnp in knowledge, we conducted o svstematic evaluation
of CPGs on ART published in the period 2006-2011.

Methods
Searching for climcal practice puidelines

We searched MEDLINE (scoessed by means of
PubMed) using s search strategy with free terms and
their corresponding MeSH terms (Reproductive Tech-
niques”, “Fertilization in Viteo™, “Sperm  Injections
Intrecytoplasomc”, “Embryo Transfer”, “Zygote Intro-
fallopian Transfer”, “Cryopreservanion”, and “Oocyte
Donation™) lmitmg the results with o filter. We also
searched the TRIP datshase, websites of professional
societies, and guideline-specific databases (Guideling
International Network database, Natonal Gudelines
Clearinghouse, Guidehnes Finder, CMA InfoBase, and
Mational Health and Medical Besearch Council) usmg
o sunple search strategy, and performed complementary
searches m Google,

Eligibifiry criteria

CPGs on ARTs written in English and published
berween December 2006 and November 2001 were
included. ARTs, sccording 1o the WHOQ, mchude (3)
in vitro fertilization and embryo transfer, (i) gamete
intmfallopian transfer, (i) vgote intralallopian (-
fer, (v} tubal embryvo transfer, (v} gamete and embryvo
cryopreservation. (vil) oocyte and embryo donation,
and (viii) gestational surrogacy (Zegers-Hochschild
et al., 2009). Svstematic reviews, documents explicitly
classified as expert consensus, and those that are not
available in full rexr were excluded. Addittonally, we
excluded GPCs that sddress laboratory-specific ssues
of orgamization or those do not directly address indica-
tions of ART, We considered only the latest version of
ench CPPG.

Twir reviewers {RGV. and LLBN.) reviewed the ttles
ond sbstrocts of the references retriéved in order o
vertly eligibility. They al=o independently examined the
full-rext verstons to discover if they could be included. I
needed, disagreements were resolved by discussion with
a third reviewer (PALC.).

Appraisal of methodological guality of the selecied CPGs

Three reviewers (R.GV, LBN, and A A.) appruised the
methodalogical quality of the selected guidelines inde-
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pendently using the AGREE I instrument the purpose
of which is o provide a validated framework 1o assess
the quality of guidelines. This instrument contiins 23
kev items organized in six domains, followed by two
overall ftem score (“global assessment™). Each domain
comprises a single quality dimension of the guide. Each
itemn of the AGREE 11 and the two global assessment
ivems are graded using a T-point scale {from 1 “sirongly
disagres” to 7 “strongly agree™). Domains are (1) scope
and purpose, (2] stakcholder involvement, (3) ngour of
development, (4) clarty and presentation, (5) applica-
bility, and (6) editorial independence (Fabyle I).

When evaluating each item within domains, 8 score
of 1 s assigned when there is no informaton relevant to
the AGREE 11 ivem or if the concepr is very poor. A score
of 7w given if the quality of reporting m exceptional and
if the full criteno and comsiderations articulated m the
Uszer's Manual have been met. A score between 2 and
f i= assigned whien the reporting of the AGREE 11 item
does not meer the full criterin or addresses each con-

sideranon. For the overall judgement, a 3-pomt scale 1=

used 1o rank the CPG as “recommended™ (above 607,
“recommended with modifications™ (30-60%], or “not
recommended” (below 300, Domain scores were cal-
culated by adding the scores of all individual itemy in a
domain and by standardizing the total as o percenmge
of the maximum possible score for thor domain (thus
mnging from O to 1000 (Burds, 2000},

Obtamed score - Mommum possible score
Maximuom possible score - Minimum possible score

*100

Statistical analyses

Wi performed o descriptve stanstical analysis for each
domain, Descripuve values included mean, standard
devianion, and munimum and maximam values with
953% confidence mtervals (CI), Categorical variables
were calculoted wsing the number of cases and the cor-
responding percentages. Agreement between the three
reviewers was determined using the Intraclass Correfa-
tion Coefficient (HCC) with a 95% CL A standardized
score was caleulated separately for each of the six do-
mumns. On the scale proposed by Loandiz and Koch, the
degree of agreement of the 1CC 15 classified as < (& Poor,
0L01-0.20: Mild, 0.21-0.40: Right, 0.41-0.00: Moder-
are, 0,.61-0.80 Substantial, ond 0,.81-1.00: Very good
{Kramer & Feinstein, 198 1; Landis & Koch, 1977). Data
were analysed wsing SPSS (10.0) for Windows (Stmatisti-
¢al Packape for the Social Sciences, Chicago, IL, LUTSA).

Results
Search and selection

From on initial sample of 574 potendally relevant
references, 14 CPGs were included (Figure 1. These
documenrs referred to in vitro fertilizaton (8, 57%),
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Quality of clinical practice guidelines on reproductive technigues 3

Table . The AGREE mstrument 1L

DHEMAIN 1. SCOPE AND PURIMOSE

1. The overnll objectiveds) of the guideline ks (ore] specifically described.

2, The heulth guestion(s) oovercd by the guidelne is (arc) gpecificolly described.
3. The population {pathents, public, ete.) to wham the guideline bs meant o apply s specifically describsed.

DOMAIN 1 STAKEHOLDER INVOLYVEMENT

4. The guideline development group includes individuals from all relevant professbonal groupe
5. The views unad preferences of the target populastion {patients, public, eic,] hove been wought

6. The targes meers of the guideline are clearly defined
DOMAIN 3. RIGOUR OF DEVELOPMENT

7. Sytematic methods were wed (o search for evidenoes,

B. The criteria For schocting the evidence are clearly described.

9. The strenpths and linitations of the body of cvidence re chearly deseribed.

11, The methods for formulsting the recommendations sre clearly described,

11. Thic health benefitn, axde elfects, ind risks hive been comidiered i formulnting the recomamendabon.
12, There is an explacit link berween the recommendations amd the supporting evidence.

13, The guideline has been exernally reviewed by experts prior o s publicution.

14, A procedore for updaring the guideline is provided.
DOMAIN 4 CLARITY OF PRESENTATION
15, The recommensdntions are specific and umambi guous,

16, The different optione for management of the condition or health ssue sre clearly presented.

17,  Eey recommendstions pre canily identifinhie.
DOMAIN 5 APPLICABILITY

18, The guidelire deicribes factlitaross und barriers oo is spplicitson,

19, The guideline provides sdvice and'or ools on how the reoommendonons can be put into practice.
20, The potential resource fmplications of applying the neeemmensdations hive been conabdered.

21, The guidelifs presents monitoring ondor suditing criters,
DOMAIN &, EDNTORIAL INDEPENDIENCE

22, The views of the fimafing body hove not influenced the content of the guidehne.
21, Competing mtereats of guideline development group memben hove been recorded ond sddressed,

embryo transfer (4, 29%), embryn. cryopreservation
(1. T%), and embryo donation (1, 7%}, They were de-
veloped in Canada (b, 43%), United Smres (4, 30%),
United Kingdom (2, 14%), Australia (1, 7%). and in
seviral European countries (1, 7%), Nine (64%) were
developed by sclentific societes, three (32%) by medi-
cal sssociarions, snd two (149 by government agencies

{Tuble IT}.
Appraizal of the methodological guality of CPGs

The overall and per domaoin agresment among review-
ers for the evalvanon with the AGREE 11 tnstrument
was very good (ICC: 0,915, 05% CI 0.807-0.970).

Scope and purpose (Domain 1)

The first dommn refers to the overall purpose of the
guide, specific health issues, and the tamger population
{iwems 1-3). The mean score for this domain was 78%
(range: 46—98%). The majority of guidelines 12 (86%)
had scores above 60% (runge: 67-98%). Two puidelines
(144, scored below 60'% (ange: 46-56"%) (Table 11},

Stakeholder imvolvemont ¢ Dowain 2)

This domain pertaing to whether the CPG development
grovups ncluded individuals from all relevant stakehold-
ers, if the porents” views ond preferences were taken
o consideration, and if terger users are clearly defined
(items 4—6). The mean score for this domam was 45%
(range: 17-94%), Most documents (78%) scored below
60% (mnge; 17-34%), Patients or patient representa-
tives were involved in the development of three of the
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guidelines (21%) (Lee e al,. 2006; NICE 2009; Teede
ctal., 2011} (Table IIT).

Ripeur of developmant (Domain 3)

This domain is crucial as it concerns the process used
w gather and synthesize the evidence with which o
develop the CPG, the methods used to formulate the
recommendarions, the effects of the recommendiations,
the explicit ink berween the recommendations and the
supporting evidence, and the methods followed for re-
viewing the CI'G externally and for updating it {items
T-14). The mean score m this domain was 53% (range:
§-00%), Bighe guidelines (57%) scored above 60%
(range: 63-99%). Six (42%) scored below 60% (range:
#-58%) (Table III).

Clariry of presevration {(Diomain 4)

This domain assesses wherther recommendations were
specific and unambiguous, if they covered the corre-
sponding options for disense¢ management according
o 115 scope, and if key recommendanons are easily
identifigble (irems 15-17). With a mean score of BO%
(ranpe: 48-98), it wos the domam that showed the least
varability. Twelve guidelines (86%) scored above 60%
{mnge: 05-98%). Only two (14%) guidelines scored
below G0% (range: $8%—59%) (Table IIIH

Applicatifiry ¢ Do 5)
This domain sssesses whether o CPG describes facilit-

tors and barriers to its applicanon, provides advice on,
or toals for, how the recommendations can be put into
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-1
Records identfied through Addifional recoms Meniified
database other sournces
(n = 466) {n =108}
v
— Paotentiafly relevant documents identified
and screenad lor retrigval (n = 574)
= Docurmant exciuded,
screening lile and abstrct
¥ (= 547) for basing
duglicstes o nol meeting
Poteniisl appropriste documents to eligibilty exlteds.
b included in ihe appraisal (n = 33)
e Document withdrawn (ull
p— {exi not avallable) (n = 1)
Full-dnxt nrtickes
: assegsed for ahgibilly
: n= Documen! sxchded
{m= 18) dus to: not
including recommendations
*  orfocusing only about
et preventing nfartilty, ethicad,
Isborstory or organizational
= iBsuES
Studies includad in
synthesis
% (n=14)
e

Figure 1. Search and sclection results of guidelines on ssalsted reproducton rechnbgues.

practice, if it presents monitormg or suditing criteria,
and the cost of implementing the corresponding recom-
mendations (items 18-21). Scores for this domain were
the lowest, with a mean score of 37% (range: 7-89"%).
Two guidelines (15%) scored above 60% (range: 86—
89%) (Table TIT).

Editorial independence (Domam &)

This domain refers 1o the sources of external funding
and the possible conflicts of interest among members
of the development group {items 22-23). The mean
soore was 63'%, although with grear variobaliey ¢ 3= 1000% ).
Five CPGs (35%) scored below 60% (3-53%), whereas
nine (04%) scored above 60" (range; 64-100%)
(Table I,

Orerall assecament

Our results showed that the highest-quality guidelines
were those developed by the European Association of
Urology, Polyevstic Ovary Syndrome Association of
Australia, and National Institure for Health and Care
Excellence (NICE), Three CPGs (21%) were deemed
“recommended " (NCCWCH/NICE, 2009; Daohle
et al., 2010; Teede et al., 2001 1), mine {64%), “recom-
mended with modification™ (JOINT SOGC-CFAS,
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2008; Lee er al., 2006; Jarwd et al., 20010; Curting et al.,
2008: American Urological Association (AUA), 2010;
Min et al., 2010; Vause et al.,, 2000; Leviand et al.,
2000; Liu & Case, 2001}, and 2 (14%], *not recom-
miended” (Practice Commuttée of the American Soci-
ety for Reproductive Medicine (ASRM), 2008, 2000)
{Table IIT3.

Discussion

Our review shows that the methodolomeal guahey
of ART CPGs is suboptimal and most are either not
recommnended or recommended with modifications,
Severnl of the AGREE domains, including “stakeholder
mwolvement”™, “rigour of development”, and “applica-
bility™ had poor scores.

The score tn “Rigour of development™ (53%) was
worrvmely low, This domim 15 considered eruaal from
a methodological point of view and inclodes, smongst
other things, how recommendations are developed and
the criteria used to rate the quality of the evidence and
the strength of recommendatons. The World Health
Organneation, ke many other organizatons  around
the world (imcloding the Cochrane Collaboration,
NICE, Scottish Intercollegiate Guidelines Network), has
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‘Thble 1. Mesn standardized score per domam and overadl amseicment resudts for each Climcal Proactice Guideline.

Mean sizndordized soore. "

SBeope and  Stakcholder Bigour of Clarsty and

Editarml

Gndelimes Authomn purpose  velvement  Dewelopment  presenanon Applcshility  independence Owerall recommendation

lee exal A9 Et T0 48 32 a2 Recommended with modifications
Cuming et al a7 k1 47 L1} 42 ik} Recommended with modifbeations
JOIN SOGC-CFAS A3 o bty A4 £ i3 Recommended with nusdifications
ASHM a7 17 10 T2 oy 03 Mot recomimended

NICE 8o 4 il 1] 1 LE] Recommended

ASEM 72 24 08 iy 1o 53 e reconmiended

ALA 56 28 n 65 iz Bl Recommended with modificanons
Min et al, 72 35 a7 BY 8 64 Recommensded with modifications
Vause et ol. a1 1] B3 B7 38 g Recommensed with modifications
Leviand et al, L] i) 58 R 13 S0 Recommended with modifications
Jarvi et nl. 46 in I7 59 I B3 Recommensded with modifications
Dihle et al. a1 54 fd L] S0 100 Recommensded

Lina et mll, L] E L] LE] 1 17 L Recommensded with modifications
Teed exal L] Q4 L] L] Bl 104} Recommiended

recognized the nesd (o uwse more Ogorous processes
to ensure that health core recommendations are based
on the best available research evidence (Oxman et al.,
2006; Fretheim et al., 2006), The Grading of Recom-
mendarions Assessment, Development, and Evalua-
tion (GRADE) can help guideline suthors improve
their performance in this domomn, since it provides a
system for ranng quality of evidence and strength of
recommendacions that is explicit, comprehensive, and
structured (Guyatt et ol, 2008; Schiilnemann, 2009,
Brozek eral., 201 1; Guyare et al., 200 1),

“Stakeholder Involvement™ also had o low score
(45%), probablv due 10 patients or pafient representa-
tives not being involved 1o the development of guide-
lines, Guideline developers should include important
stakeholders such as consumers, reélevant health profes-
sipnals who work within the relevant area, and manag-
ers or polcy makers. They should also have access 1o
the advice of experts or individuals with the necessary
techmical skills in the field of the CPG. In addition, draft
recommendations should be reviewed by consumers,
who should be asked explicitly to consider the values
that were used (Fretheim et al., 2006; Schunemann
et al., 2008 Cavazos et al., 2008).

Finally, the low score in the domain “applicability™
(37%) mught indicate that CPG developing groups
lack tmining on strategics o implement CPGs and to
determine the resources needed for that end. Previous
research hos identified physician barriers as the main
renson for non-adherence w CPGs, These barrers
mclude lock of familiority with guidelines, percetved
limived walidity of guidelines, limited applicability of
guidelines among speafic patients;, chmcal inertia,
mfuence of pnor anecdotal expenences, medical heu-
vistics, and guideline factors such as unclear or ambigu-
ous guideline recommendations (Coavazos ex al., 2008;
Lugtenberg et ol., 2000). Another study showed thor
“multiple barriers impede physicians’ sdberence o
subfertility guidelines, mainly physicians’ lack of seli-
efficacy and low outcome expectancy”™ (Haagen er al..
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2005), The identification of these factors, which influ-
ence the apphoability of recommendations, could help
developers, and ultimately the implementation and
use of recommendations. The ART procedures are not
considered by all health msurances biit some have sug-
gested that insurance mandotes might inffuence ART
utilization, (Sundermm et al., 2012; Buns et al, 20013,
Motional Health systems should be aware of the more
trustworthy CPGs if they decide on funding ART.

On the other hand, “Scope and purpose™, “Clarity
of presentation”, and “Editonal mdependence™ hod
reasonably good scores, The CPGs pesessed received
high scores on how they defined their “scope and pur-
pose”, which indicates that the questions in these CPGs
were generally well defined. The score for “Clarry of
presenmtion” domain was above 60% and showed the
least varwbility, The “Editonal mdependence”™ doman
also had good scores, though with high variability,
mmplving that authors of CPGs tend to provide informun-
tien abour potentinl conflices of interest.

These resuls are broadly consistent with previ-
ois evoluations n the field of dssisted reproduction
(Applevard et ol., 2006; Hasgen et ol., 2006; Nelen
er al, 2008), In a previous review, both the “Scope
and purpose” and “Clarity of presentation™ domains
had the highest scores. Similnriy, the scores for “Rigour
of development™, “Stakebolder imwolvement™, and
“Applicability®™ were far from optimal score (Alonso-
Coello et al., 20000, In contrast, the highesr score in our
review wos given to “Editonal independence™.

Our evaluation has strengths and lmitations. Tes
strongest point 15 that three independent evaluarors
achieved a high degree of agreement when they assessed
the CPGs selected. In addition, we independently evalu-
ared the inclusion criterin and implemented o systematic
appraisal of the methodologmeal guality of ART made-
lines with the recently developed and internationally
validoted AGREE 11 instrument. Regarding limitations,
we focussed on CPGe that were published in the period
2006-2011 and contnined treatment recommendations
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about the wse of ART. We therefore may have excluded
other high-quality guidelines abour other issues around
ART (such as ethical, Iaboratory, and organizational -
sues, or preventing infertility) or CPGs that had been
published earher. However, the vast mmonty of CPGs
on this and other Gelds are updated perisdically, One
intrinsic limitation of the AGREE instrument is that
it does not differentiate between “not performed ™ and
“MWot noted”, T the extent that guideline groups did
some of the thaings thoar they do not report we would be
underestimating the true quality of the included guide-
lincs. However, we think that this is unlikely. Finally,
cxpert consensis documents were oot included as they
lack the basics of evidence-based recommendarions
{e-g. an explicit search arategy and the classification
of the guality of the evidence). These documents are
likely to be of lower quality than the ones included in
our review, To that end, result= moay oversstimate the
iualiny of CPGs in the field of ART, strengthemng our
conclusions,

In summary, the overall quality of CPGs on ART
published in English during the period 2006-2001 is
suboprimal. The low score in the “Rigour of develop-
ment™ domain is particularly remarkable, since this
domain is considered an important surregaie of meth-
odological qualite. It appears that o great deal remains
to be done to reach excellence in CPGs i gencral, and
specifically those on ART. Ininatves like GRADE and
AGREE 1l could prove beneficial in improving CPGs'
qualicy in future. Guidelme users could bencfit from
the present results when choosing which guideline to
implement. Similarly, professional organizations that
develop CPGs, might mie into account these resuls
to improve the domaing "stakeholder imvolvement”™ and
“applicability™.
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Choality of eliical pracrice gridelines on

Appendix 1: Full electronic search sirategy for
MEDLINE

" Reproductive  Technigues"[Mesh] OR  *“Fer-
tilization in Virro”[Mesh]) OR “Zwgore Inmrafalls-
plan Transfer™[Mesh]) OR “Gamete Intrafallopian
Transfer”[Mesh]) OR *Embryo  Transfer”[Mesh])
OR  “"Cryvopreservation” [Mesh])  OR “Surrogate
Mothers"[Mesh]) OR “Oocyte Donntion”[Mesh] OR
“Reprodiuctive  Techniques, Assisted”[Mesh] AND
Practice Guddelne[pivp] AND English[lang]) AND
{*humans™[MeSH Terms] AND (*2006/1 2/ 1" [PDAT]:
“20 0130 PTIAT] )

{¢¢0{ Reproductive Techniques™ [Mesh] OR “Fer-
tlizanion n Vitro"[Mesh]) OR “Zvpore Inteafallo-
pinn Transfer”[Mesh]) OR “Gamete Intrafallopion
Trunster™[Mesh]} OR “Embryvo Toansfer™[Mesh])
OR  “Cryopreservation” [Mesh]l  OR - “Surmogate
Mothers"[Mesh]] OR “0Oocvte  Donation” [ Mesh)|
OR  “Reproductive Technigues, Assisted™[Mesh]
AND Guideline[pryp] AND  English|long]) AND
{“humars”[MeSH Terms] AND (“2006/12/1 " [PDAT]:
201011 1307 [PDATY))

“Reproductive Techniques,  Assisted "[Mesh] AND
“Gudelines us Topic™ [Mesh] AND #“humans” [ MeSH
Terms] AND English[lang]# AND (“huamans"[MeSH
Terms] ANDY English [lang] AND (“2006/12/1 " [PDAT]:
S201 1117307 [PDATT))

“Reproductive Techniques, Assisted"[Mesh|
AND “Practice Guideline”[Pubbcation Tyvpe] AND
“humans™[All Fields] AND (“humans” [MeSH Terms]
AND  Englshl|long] AND  (*2006/12/1"[PDAT]:
“2010/007307 [PDATT))

“Ferrilization in Viro"[Mesh] AND “Guidelines
g Topic”[Mesh] AND  “humana”™[MeSH  Terms)
AND  Enghshflang]) AND (“2006/12/17[PDAT]:
S2010111531 7 [PDATY)

“Embryo  Transfer"[Mesh] AND  “Guidelines
as Topic”[Mesh] AND  (“humons®[MeSH Terms)
AND Englishflang]) AND  ("2006/0 271" [PDAT]:
=2011/1 L3 [PDAT])
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m technigres 9

(“Zygotelntmafallopion. Trunsfer™[Mesh]) AND
“Ciuidelines as Topic™ [Mesh] AND ("humans” [MeSH
Terms | AND English [lang] JAND (" 2006/1 3/ 1" [PDATY]:
“30 1/1 1/31"[PDAT]}

“Camete  Intrafallopaan Transfer”[Mesh] AND
*“Cruldelines ns Topic™ [Mesh] AND (“humans” [MeSH
TermsJAND English flang] tAND{ " 200671 21 [PDAT]:
“200 1L YT PDATT)

(" Cryopreservation” | Mesh] ANID *Embryo
Transfer”[Mesh]) AND “Guidelines as Topic”[Mesh}
AND (*humans”[MeSH Terms| AND English{lang])
AND (“humans” [MeSH Terma] AND English[long]
AND (2006/1 2 "[PDAT]: “201 1/1 1731 [PDAT] 1}

{“Cryopreservation” [Mesh] AND* Oocytes" [Mesh] )
AND  “Guidelines  ax  Togac"[Mesh]  AND
("humions" [MeSH Terms] AND Enghshflang]) AND
{(“humans”[MeSH Terms] AND Englsh[lang] AND
(2K 127 [PDAT ] 201 1A /31" [PDAT]

“Diirecred Tissue Domation™ [Mesh] AND “Guide-
Imes as Topic™[Mesh| AND (“humans~[MeSH Terms)]
AND English[lang]) AND (“humans”[MeSH Terms)
AND  English[lang] AND  (“2006/12/1"[PDAT]:
w201 11 131 [PDAT] )

{(“Dhrecred Tissue Donanon” [Mesh] AND “Guide-
lines as Topic”™|[Mesh]) AND “Oocyes™[Mesh]) AND
“Oocvie Donation”™ [Mesh] AND  (“humans™ [ MeSH
Terms] AND Englishflang]) AND {*humans" [MeSH
Terms] AND English[lang] AN (™ 200671 2/1"[PDAT]:
“M LA PDATT

("Embryenie  Structures”™[Mezh] AND “Di-
rected Tissue Donation™[Mesh]) AND “Guidelines
as Topic”[Mesh] AND  (“homans®[MeSH  Terms)
AND  English[long]) AND {"20061120%[PDAT]:
“2M LI PDAT]

“Surrogate  Mothers"[Mesh] AND  “Guidelines
s Topic™”[Mesh] AND (“homans"[MeSH Terms|
AND  English[lang]) AND ({"2006/1 21" [PDAT]:
42011711131 " [PDAT]))
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6.2 Publicacion II: Revision sistematica del efecto de los vasodilatadores

en mujeres sometidas a reproduccion médicamente asistida.

pag. 83

PUBLICACION I
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Vasodilators for women undergoing fertility treatment
(Review)

Gutarra-Vilchez RB, Urratia G, Glujovsky D, Coscia A, Bonfill Cosp X

THE COCHRANE
COLLABORATION®

This s a reprime of a Cochrane review, prepared and maimraned by The Cochrane Collaboranon and published in Ty Coohrane Lidran
2014, lsue 10

hitp:/fwwaa theoochrane ibramy coim

WILEY

Vasodiaton lor women undergoing lertifity treatment (Review)
w@mll The Cochrane Collaboration. Published by jJohn Wiley & Sona, Lied.
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ABSTRACT

Raclegrownd

Since 1978, when Pairick Stepine and Robert Edwards achicved the birth of the Bt o tube baby, amssted meproductive technisguc
have been refined and improved. However, the rate of sucesaful preprancies brought w term has barely mereased. Therefore closer
evaluation of the thterventions is needed alotig with working sowards improving uteris receptivity. Visodilators have been propased to
incresse endometnal receptivity, thicken the endometrium and fvour uerine relaxation. all of which could improve uterine receptivity
and cnhance the chances for succoaful asisted proghancies.

Objectives

To evaluare the effectivenss and afery of vasodiliors in wonken undergoing fertility trearment.

Search methods

We scarched the following dectronic databases, trial reghsers and websites: the Cochrane Central Register of Contralled Triaks (CEN-
TRAL). EMBASE, MEDLINE, the Menstrual Disorders and Sublernlity Group (MDSCG) Specialised Register of commolled trials,
Pyl NFO, the Cumlative Index 1o Nussing and Allied Health Liverature (CINAHLY The Cooloane Library, Web of Knowledgge.

the Crpen System for Informanen on Grey Lineramure in Evrope (OpenS{GLE), the Lann Amencin and Canbbean Health Saence
Information Diatabase (LILACS) and Clinical Triaks.gov. The search was conducted in February 2014, No lanpuage restricrions were

Applied.

Selection criteria

Randumised controlled erials (RCT3) of vasodilaton alone or in combination with other treatments compared with placebo or with
other agents i women underpomg fernlity treatment.

Twe review asithomn independently sclected the studies, asemwed the risk of bias and extracied data. Risk ratios (REs) were calculared
usipg the numbers of evemts in the control and intervention groups of each siudy, Study daa were combined wsing 3 random-effects
masdel. and evidence quality was asesed nsing Grades of Recommendation, Assesment, Dievelopment and Evaluation Working Croup
(GRADE]} methods.

Vasodilator lor women undergoing lertility treatrment (Heview) I
Copyright © 1014 The Cochrane Collaboration. Published by John Wiley & Sons, Lod.
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Main results

Ten snudies with a votal of 797 women were included in chis review. Mos: irh:tﬂiumﬁ;dgpdnh;ﬁmmunchﬂ'r'uknfhin
Three studies reporied live barths, wo reported visodilator-related side effect. 10 reported chinical pregnancies (disgnosed by differing
criteria) and four repored other side effeces (mulriple pestation, miscurrisge. ectopic pregnancy).

Chrerall. no evidence supprsted thar oresmment with vasodilators mcreased frve birth mtes compared with placche or no trearmem (RE
118, 95% confidence interval (C1) 0.82 10 1.69, P value 0.37, three RCTh, 350 women. P = 0%, moderate-quality evidence). This
indicares that among women undergoing fertility oreatment whio have 2 24% chance of live birth without the use of vasodilators,
between 19%: and 40% will achieve live birch with the use of vasdilaon.

Mo evidence was found of 2 difference berween vasodiloom and placebo or no oesmment i the incdence of meament side effecs
(RR 1,63, 95% C10.33 w0 7.93, P value 0.55, vwo RCTs, 258 women. 17 = 329, low-quality evidence). Nor did any evidence show
ldﬁmMﬂmthmﬁ@lﬁpﬁmmWﬁnﬁ#mmmmnHmh
relevann data were available.

Chverall, trestment with vasodilaors was associated with an incressed dinical pregnancy rate compared with placebo or no treasment
(RR 1.38, 99% CI 1.00 to 1.92, Pvalue 005, ¢ight RCTs, 717 women, I « 0%, low-quality evidence). However, confidence intervals
do not rule our po cffect of the intervention. and when studies of vasodilstons combined with another medication (vitamin E or
oestrogen) were excluded, the effecis of treatment with vasodilatoes alone on clinical pregrancy mio were mose uncertain.

The evidence was of low or moderate quality, and the main limitations were imprecision and lack of dlarity about study methods. Risk
ufpﬂ:lnunu iz conld not be amemed because of the low number of idennfied sdies.

Authors’ conclusions

Evidence was insufficient 1o dhow that vasodilators increased the live birth rase in women undergoing fertility treatment. Howewer, low-
quality evidence sugpests thar vasodilarors may increase clinical prepmancy miss in comparison with placebo or no meatment. Evidence
was insufficient 1o show whether any particular vasodilaior, sdministered alone or in combination with other active medicaions, was
superion, and evidence was insufficient 1w allow the review authorns w reach any conclusions. regarding adverse effects. Adequaely
powered studics are needed w that each treatment cin be evaluated more sccurately.

PLAIN LANGUAGE SUMMARY

vmdmm!lhmuuluﬂﬁrﬂh!m

Review question: Cochrane review anthors investigated the effectivenes and safery of vasodilators (drugs uwsed to waden blood vessels)
in women underpoing fertiliny earment.

Background: In women underpoing fertliry tremment for different causes, interventions aimed ar improving the recepoviry of the
uterus are of utmost importance. Many different drugs have been evaluated, wath the aim of increasing rates of implantstion and
live birth. These inchude vassdilaring ypents, which are used 1o dilae hlosd vseds w0 imprve endometrl receptivity, thicken the
endometrium and fweour uterine relaxation, among other effect,

Swudy characteristics: Ten randomised conrrolled vrials with a voal of 797 women were included in this review. Investgatoe compared

thi e of vasodilators veraes placebo of no treatment in women undergoing fertility treatment. The endence is carrent to February
2014,

Key resulis: Only three of the included smidies reported live binh. Overall, no evidence suppest thar rremment with vasadilaoes
increased live birth rates compared with placcho of no trestment. Moderate-quality evidence supggests that among women undergoing
Ferulity creatment whio have a 24% chance of Tve birth withowr the we of vasodilame, between 19% and 40% wall achieve live birth
with the we of voodilaion. However, low-quality evsdence suppests that vasedilaton may increase the chance of beomning pregnant.
Evidence was insufficient to permin any conclusions reganding adverse effecrs, as only rwo studies reported this ourcome,
Quality of the evidence: The evidence was of low ar moderate quality, and the main limbtations were imprecision and lack of clarity
abwout study methods. Risk of publicition bias could not be aseised becane of the low number of included stucdies.

Yasodilarors for woemen undergaing fercling crearment (Revisw) 1
Cogyright © 1014 The Cochrane Collaboration, Published by John Wiley & Sona, Lud.
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SUMMARY OF FINDINGS FOR THE MAINM COMPARISON [pbumiog
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BACKGROUMND

Description of the condition

Bevween 0.2% and 4.3% of habies born in developed countries
are conceived theough asisted reproduction technigoes (Beouillon
201 %; Sanderam 20021, A corad of 237,800 babies were reported
to have been bom wordwide in 2004 {Sullivan 2013). In the 21
Ewropean countnis that repor the number of asisied neproduc-
ton proceduns, 399,020 asisted reproduoction technique cycle
wuie performed in 2 population of 3758 million (1067 cycles per
il lion]. b thewe countries, the clmdcal pregrancy ruves for inwoe
hdmnﬂ‘fﬂpﬂapmmunﬂpﬁmn‘nrmlﬂﬁud
tiC.Si]l were !:‘d?‘li- and 32.0% (Ferraventi 2013). Stas are very
similar in rocent yean (Ferraneni 20125 de Mowson 204127,
According 0 the World Health Organization, medically as
stisted nproducion o nproeduction brought shout chrough ovo-
lsthon inducnon. controlled ovartan sumulation, ovalaton oig-
pering, inseminuion and ssisied repeaduction rechnigues (ART)
(#eger-Hochachild 2004}, ART relens to “all trcatments or pro-
ceddires that include the in vitre hansdling of both human socyies
and sperm o of embryos for the purpoe of atablishing o prog-
mancy. This includes, bur is noo limited o, in vicro fernlaon
and embryo ransfer, gamete inprafallopian. transfer, sypote in-
trafallopian tranafer. tubal embeyo trandee, gamete and embryo
cryupreervation, oocyte and embryo donstion, and pestational
surtogacy” (Legers-Hochschild 2009}, The sticoes of asdsted re-
production varies depending on several oo, such as manomal
age (Marinakis 2001; Schemide 200 2), maternal weight (Pinbocg
2011 ), the number of embryos ranadferned (Meleman 2000), the
wie of gonadotrophne (Maheshwari 200 1), insdequate endometrial
thicknen, utering contractions and others.

A thin endometrium (measared st fess than 8 mm by ulinsound
scan | has a neganive impact on the sucoes of asterd reproducrion
{Check 2011); live births are possible despite thin endometria,
but the pregnancy rate ameng these women i poor (Dia 2010).
lervearigarars have exproncd a marked interest in studying the role
that the endometrium plays in the succes of aslsted reproduction
(Casper 200 1; Senturk 2008).

Uterme contractions influence embryo mmplantason, possably
throagh mechanical divplacement of the embryn. Decresses in
prograncy rabes and implantation rates were found as the fre-
quency of tlerine contractiom ncresed. Approaches aimed at in-
hibating wierine contracnons could improve pregnancy rates for
amststed reproduction (Aguilar 2000 Bulletsi 2006; Fanchin 2001:
Fanchin 2009; Leay 1998),

Description of the intervention

endometrium and 1o favour merine relaxanion. Agents wsed in s
sisted reproduction include sildenafil, plycerylirinmnrae (TN},
nifedipine, nimodipine, perimdfylline and lssorbide monoby-
drate. Sddenafil (Viagral v 2 phunpbodiesterasc-S-specific in-
hibitor thar increases the vasodilatory effecs of nitric oxide on
vascular smooth muscle by preventing the degradation of ovrdic
puanasing monsphosphare (GMP). Stedies repore lhl'ﬂ.g;tﬂ.ﬂ.l}'
adminpiered silderafl could lead 1o s improvement in uicrine

blood || ow ($her 2002: Takasald 2010), Nirric onide donors such
ms bosorbide monohydrate and glycervltrinitrate are used in as-
sisted reproduction. Glyceryttrmitrate s also used medically as 2
vasodilaror: in 2002 it was discovered that these effects ocour be-
came ghyoerylirmitrate is comverted in the body w nitc ovide by
mitochondrial ddehyde deliydropensie. Clycerylminitrare, which
is available in the form of mblets, sprays and paches, is used i ws-
sisted reproduction in an effort 1o improve pregnancy rates (Chen
2005). Penitonifylline plis vitamin E was used inwomen undergo-
iy assisted reproduction (Advarya 2000 Letur-Konirsch 2003).
Repors have desoribed sucoosiul conceprion and pregnancy wiath
nifedipine piven in doses of 30 mefd aher scondary infenility
(Wilson 1990],

How the intervention might work

Endometrial thicknes varies with the vascularity of the on-
dhometrium and the sabendometrium, regandbes of the concenira-
tion af vestradiol or progeserone (Rane- Fennbng 2004, [t well
known thar some vassdilavors, such as vaginal sildenafil cirrare.
produce selecrive endometnal vasodilation in woamen with Asher-
man’s syndmome (3 condition characrerised by the presence of adbw-
sions of fibrosix, o both, wathin the uterine cavity), which reults in
endometrial thickening (Linger 2006), Vasodilston also incresse
radlial arvery flow, improving the qualiey of the endomemum in
wormien with a thin endomevrium (Talasald 20100, It has been ob-
served in animal studies thar sildenafil plays  rale in bath implan-
taticen and decldualisstion (cellular changes in the endometrium in
prepatation for implantation of the embryo cawsed by the effeas
of progesterone) by affecting A3} inregring {which are cell mem-
brane protana) and vascular endothelial growth factor (VEGEF)
expression during the implantation period (Hiviksie 2001),

In addition, we lmow that marers of endomermal recepovity
are teduced in wimulated cycles compared with narueal cyeles
(Chen 2006 Evane 20012: Revel 2012), ancl that vasodilators
have an cffect on ameliortion of endometrial recepivity when
used i combination with i ovarin hyperstimulsion prote-
col (Biydome 2001). A lmired number of sdies have repored
enhusiced endometrial development, mnplamstation rates and op-
poeng prognancy reios after admintstration of vasodilators [Sher
2002; Takasaki 2000 Finger 2006), Clyceryitrinimie given in
very low doses showed 2 sgrificant inhabitory ¢ffea on homan
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myometrium in vitro (Orh 200 1 Weteka 2001). Pertoxifelline
may be beneficial in reduang bydrogen perovide-induced em-
brye damage and in improving outcomes of in vitro Fertilisation
(Zhang 2004). It absos appeans 1o improve the pregnancy rane in
paticrits with 1 thin endometrium when combined with vitumin E
(Acharya 2009; Letwr-Kiinirsch 2002 Lédée-Ramaille 2002}, Ns-
modipine, which is & vasodilator calcium channel blocker, & cur-
rently under study, as it may provent or delay the luteinising hor-
mone (LH) surpe during conrrolled evarian simulaton cydes
when clomiphene citrate is used in sublerdle patients undergoing
asstsied reproduction by intrmanerine imsemination (Penas 2012),

Why it is important to do this review

Several randomined controlled erals (RCTS) bave seudied the of-
ficacy of different treatments (ponadotraphin-releasing hormaone
(GoRH) agonist, progesterone, sspirn, steroids, human dearionic
ponadatrophin (hCG), vitamin E, orokine. and vaodilaton) in
endomerrial preparstion for women undergoing asisted repro-
duction [Aleyadn 2009 Clajovaly 20000 Kim 2000 Ohl 2007:
Shaker 1993 ). However, evidence Is insufficlent o allow investiga-
1o to endorse a particular protocol for endomerrial preparation.
The effect of vasodilaton on endometrial preparation in fertil-
iry oreamment has been mudied ooly parlly. Ther mle in im-
plantation, decidualbation and wterine relacition. among others
han not been evalmated. A previous systemanic roview asesed dif-
ferent treatments for endomerrial preparation in embryo wansfer
(Glujoveky 3010) but excluded the comparivon of vasodilaton ver-
sus othier remments. Insesd. the effecrivencn of thee trearments
remuins unproven, which could potentially incrementally increase
costs o side effects in assisted reproduction. Studies are needod o
identify and awess the efficacy and safiery of vasodilavors with or
without other agents, of compared with plicchoe or other agents,
in women underpoing feriliny trestment

OBJECTIVES

To evaluste the effectivencss and safery of vasodilaors in women
undergoing fenility treamment.

METHODS
Criteria for considering studies for this review

Types of studies

Oy RCTs ware digible for mcusion. Cross-over triaks were also
exchuded grven thar their design 15 ot valid in this contexr. Chuass-
randomieed trials were cxcluded.

Types of participants

Women undergoing ferlity trestment were considerad, regandles
of the thicknes of the endometrium. No restricrions on age of co-
motbidities were applied.

For the purpoess of this review, fertiliny rmeatment means mds-
cally asdsned reproduction, such as evulation induction; controlled
technique procedures; and imrautening, intracervical and imrav-
aginal insemination with the semen of hisband, pariner or donor
(Zegers-Hochschild 2009).

Types of interventions

Vasoddilarors (nifedipine. nimodipine, pentonifylline nirne avide
donors such as GTN and isosorbide mononitrate: and sldenafil.
amaong othens) administered via any route, with or withour other
apents {pesrogen of tocopherol vitamin E) compared with placebo
of to treatiment of any other active intervention (progesterone,
ocstrogen or other}.

Types of outcome measures

Primary outcomes

1. Live birth or ongoing pregnancy.

L Vaodilsror side effects: hypotension, headache, machycardia or
ather effieces relaved s vasodilators, as defined by primary smudy
author.,

Secondary cutcornes

3. Clinical pregrancy.

4. Thickened endometrium,

4. Diher adverse evenis: mnh:i#egm:immhinh.ipmm
misciitiage. ectapic progtiabcy.

Definitions of terms

Live bindu the complote expubion o extraction of a prodct
of fertilistion from the mother, imespective of the dumtion of
pregnancy, which alter such separarion brcathes or show any other
evidence of life, such o hearthear, umbilical cord pulsation or
defmiiree moverment of volunry muscles, irrepective of whether
the umbilical cord has been cut or the placenta i artached. A
munimum pestational age 15 not mcluded in this defmiton.
Ougoing pregnancy: any pregnancy after 12 weeks, This can be
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Clinical preguancy: a pregnancy disgnosed by ulirasenographic
vingsliarion of one or more gestational s or definitive clinical
sigm of pregancy. It indudes coopic pregnancies.
Thickened endometrinm an eodomerrm thar mesores 8 num
of presier, 3 devermined by ulirasound wan,
Multiple gestation or birhn 2 pregnancy or delivery with mone
than vne fetus or neonate.

abartion of the loeis. sl
a dlinical pregnancy before 20 completed weeks of gesational age
(18 weeks after ferrilisation) or, if pestational ape b anknown, lon
of an embryo or ferus weiphing les than 400 ¢
Ecvopic pregnancy: o pregnancy in which implantation takes
place outide the wrerine coviy.

Search methods for identification of studies

Wescarched all published and unpublished RCTY of vasodilavors in
fertility trestment, without lanjguage restriceion, Scarch strategion
were designed in consuliation with the Mensiroal Thsorders and
Subfernlity Croop (MDSG) Triab Search Co-ordinator.

Electronic searches

We scarched the following dlectromic databases, tral register
and webanes: Cochirane Central Regmter of Controlled Trala
(CENTRAL) (Appendix 1), EMBASE (Appendin 2i, MED-
LINE (Appendin 3}, Menstrual Disorders and Subfermility Group
(MDSE) Specialised Regier of controlled trials (Appendin 41,
P NFOY (Appendix 5) and Cumulative Index o Nursing and
Alfied Healih Literamure (CINAHLY (Appendix 6}, All databases
were date fimited from incepoon m Febouary 25, 2004, excopt for
EMBASE, which was date limited from January 1. 2010 o Febru-
ary 25, 2014, hecanse CENTRAL ovntains all EMBASE recopds
previows to this date. Other eectronic sowroes of mals were in-
cluded.
L. Clinical Trials gow: hipeS fewwclinicalirisls gov

2. The Coobrewe Litrary: hooped fwwwecochimane onglindex_him

3. Conference abatraon in e Web of Knowledge: hap//
wobinfo.com/

d, Gpun.’ﬁlglz fowr Grey Liverarure from Europe: g/
openipghe e, 5/

F. Lain Amerscan and Canbbean Health Soence Informanon
Diatabuase (LILACS) dasabuse: hetpe// reghonal bvsalod org! php!
index. php?lanpe-=n

Searching other resources

The reference lists of artidles retrieved by the aforementioned
search were peviewed. We contacted expents in the fidd 1o ob-
tain additional data. We handsearched conference shstracts of the
International Federation of G and Obsterrics (FIGCY)
Wordd Congress from 1985, 1988, 1991, 1994, 1997, 20040, 2003,
2006, 2009 and 201 2, and chiecked the references of relevant iden-
tibed sysromanc reviews.

Data collection and analysis

Selection of studies

Thepertinent statistical anabysiswas performed m accordance with
the pudelines For statistical analysis devedoped by The Cochrane
Caollaboration.

T rrview authorn (R and DG or AC) independently cxamined
titles and abwtract revricved throtgh the search and determined
whether smudies met the inclusion criteria. For siudies with poten-
tlal oor unlear eligibilicy, the full vext of the srtide was ahiained for
independent asessment. I noeded, sudy investigame: were oon-

cred o clarfy smudy cligshiliny. Disagreements wen resobved by
discussion and consensus wich a third review aothor (GLor XB).

Th:ldmptmm documented on a PRISMA (Preforrad
Reportng Tiems for Systematic Reviews and Mets-Analyseq) Ao
char (Figure 1).
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Figure |. Flow of information through different phases of the systematic review.
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Data extraction and management

Two roview authers (RG and DCG or AC)H mdependenty exmcrnd
dara from eligible smdies aeing a data exiracon form designed
anid pilot-rested by the review suthon. Disspreements were solved
by discumaon and corscnms with a thind review suthor (GU or
XB), [ata extracted included study characteristica, methods and
outcome data. When a study had multiple publications, the main
tral report wis wed For reference purposes, and sdditional details
were conmoted if further infrrmation was reguired. In muoltanm
studies. data from amms that do not meet eligibiliey criveria will be
excluded.

Assessment of risk of bias in included studies

Two review anthors (RE: and GU) independenty awesed the in-
cluded smdies for nisk of biss using the risk of s ssesment wol
of The Cochrane Collaborusion (Higgin 2001 15 We asessed allo.

cation (rFandom sequence peneeanion and allocation concealment),
blinding of participants and personnel. incomplete outcome data,
selecrive reporting and other bise, Dicgreements were resabved
by discussion and consenan with a thind review author, We fully
described all judgements and prosented conchasdons in the Risk
of biss” tabde (Figare 2: Figure 3), which was incorporated into the
imterpretation of review fndings by means of smsitvity anabyses
(s belomw),

Wi asscaned whether evidence suggested withineerial selective re
porting, including filure 1w report obviow outcome o imalfi
clent reporting of outcomes, We searched published protocals o
compare outcmes versus those of the commeponding published
studdisn. When a sudy faled 1o report live birth bo did repon
interim sutcomes such & preprancy, an infrrmal msessmen: was
undertaken o determine whether intenm values (e, cinil preg-
nancy) were similar i e reporred m smadies that also reposued
e barrh.
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Figure 1. Risk of bias summary: review authors’ judgements about each risk of bias item for each included
study.
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Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Orher bias
B zt%  stw  7én  1oox
Bl Low risk of bias [T unclear risk of bias [ Hioh risk of bias
24 . npcessary o s that o live birth did niv ocour in paricipams

For dichotomons dam (eg. ve birth), we calouloned sk mrios
(RAs) mming the mimbers of evenis in the cootmol and inerventien
groups of each sudy. We presented 5% confidence imtervals (Cls)
fior all oameomes. When dara wene not availshie o calenlsre RRs, we
ursexd thve sy devaled availshle numerical dars the can be wed 1w
mmr.lrrg similar analysv (v.g, test seatics, " walue). We compared
the mapgnitude and direciion of effect reported by studies apainn
the way in which they ate prevented i the review, while taking
sccount of legitimate differomnoo,

Unit of analysis lssues

All analyses were carmied o per woman randomly ssipned. When
data did nor allow valid analyses (ep “per cyele” dal, sudy
authon were contactedd to request “per wotran” data, [ svailable
data could pot be analysed, we planned o summarise the data
bricfly in an additional able without mets-amabysis. Multiple live
burths (g, rwins, onplems) wore counted as o single bve barth event.

Deealing with missing data

[Mata woere analysed af an bt si-treat basts. Attesnpts were
miade to obrain mssng das from the ongingd maliss. Became
informatcn was ot mismg for any of the primary ooicomes,
impumanion of mddual values was nor undermken. It was noc

for whom no owoome was reporied. For other omcomes, only
available dats were analyied.

Assessment of heterogeneity

[ weas devermined wehether clinical and methodological charscer-
isthes of inchided stodies were sufficiernly smilar for meta-analy.
uis o provide 3 chimcally meaningful wenmary. Stanstical herero-
geneiry was ausessed through the 1 seatistical measure. An | value
greater than S0 v comidered o show evidence of subseaniial
heterogeneity (Higgin 2008), When we detocted substanial het-
erogeneiry. we explored posable explansoons i the comespond.-
ingg analyses. We took stutistical heterogeneity into account when
imterpreting the resudis.

Assessment of reporting biases

[T all chigibde stndies are ot nemieved, the roiew may be biased.
The review aurhors have tried w0 minimise the potenrial mmpasce
of publication and other reporting bisses by ensuring a compre-
hensive search fur eligible studies and by rermaining alerr 1o data
duplicstion. [F 10 ar more sudies had been ncliuded in an anal-
yais. wit would have used 2 funnd plot 1o explon: the possibiliny
of amall-srudy effecs (0 wndency for esumates of the inrerven-
uaon effect 1o be more beneficil in smaller sudies). Becase the
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inicluded studies were fewer than 10, 2 funnel plot to explore the
possibility of wmall-study effects was not presened.

Data synthesis

Becuisie the sudics were judped 10 be sufficienidy similar, we com.-
bined their data wang random-elfects models in the following
comparisans.

1. Vasudilator slone versin placebo o e treatinent sratified by
miade of sdministration {oral, vaping snd other) and by vasisdilatoe
rvpe (eddenafil, phycerylmnirane (GTN) and other),

a. Glycerplerinierate (GTN)

b. bimarbide mononitrate (ISMN)

¢ Stldenafil

2 Vmsodilaor slone versus alternative scrive therapy, stratified by
aliernative (pestmpens, progeterone, ather] and by wasodilator
Iype.

3. Vmodilator combined with other agent vem placebo o oo
trestmient, stratified by agent (oestrogens, progesterone, ocher] and
by vasodilator type.

4 Penronafylline (PTX) and vitmmin E

b. Sildenafil and oestradiol.

4. Vasodilator combined with other agent verus alternative active
therapy, stratified by altermative and by vasodilsmor gype.

Some anadyses mitially proposed m stratified were not conducted
because neo suirabde smdies wene fomnd.

Subgroup analysls and Investigation of heterogeneity
I dara hod been avalabde, we would have conducied subgroap
analyses to devermine separate evidence within the following sub-
proupe

1. Studies in women with thin endometrium { « 8 mm} undergoing
fiertiliy trestmeent.

2. Seudies in women with normal endomerria thicknes underpo-
ing fertility treatment.

Subgroup analysis was not undermiken according o trpe of oon-
irolfother treatmenia. However, we have added a post hoc sub-
geeup analbysis for the scoondary curcome of dinical pregnancy w
evaliare smdies tha meed only vassdilsron with no co-inerven.
tie.

Sensitivity analysis
Senuitivity analyses for the primary mitcotes were conducred 1o
determine whether conclusion were robust enotgh 1o withsand
arbitrary decisions regarding dligibility and anabysis of inchuded
studies.
Thse analyses included consideranions of whether the review con-
clusions would have differed if

1. 2 hxed-effect madel had boen adopted,

2. wesiment effect had been messared by using odds rries
(OR),

Summary of findings table

W presented 2 summary of findings table 1o evaluate the overall
quality of the bady of evidence for main review outcomes using
GRADE (Grackes of Recommendation, Asesment. Development
and Evaluation) criteria (i.c. study limirations (g, risk of bis),
conasency of effect, impreciion, indirecmes and publication
biss). Judgements about evidence qualiy (high, moderate, low
ar very low] were justified. documented snd incorporsied into
repoarting of resulos for each oicome.

RESULTS

Description of studies

Results of the search

The scarch retrioved 631 amides A ol of 23 studies were
poentially eligible and were remieved i foll rext. Ten studies
(Adeyasin 2000 Alewa 2012 Das 2009 El.Berry 2000; Farmi
200%; Frousabadi 2003; Kim 2000; Mosafa 2003; Ohl 2007;
Shaloer 1993) met the incluston criveria of this review. Ten studies
[ Albore 2007 Balwsch 1 997: Chiock 2004; Crens 2008 Kamencic
2008; Malinova 2013; Raine-Fenning 200%; Rosen 1987; Sher
20005 Shin 2002) were excluded, and three (Ben-Meir 2004
Cawper 201 3; Penrins 201 2} are onpoing,

For further information, see the following rablee Charscterimics
of included sadiess Clarscwensies of excluded  adies
Characveristics of ongoing stodics.

See Figure | (PRISMA study screening and selectson How chart)
for devails of this proces.

Included studies

See Chanacierstios of included snsdies,

Ten randamised controlled teials (RCTR) with o J.'IFIIH t.'nn-q;n
(Abeyusin 2009 Alieva 2002 Das 200% El-Berry 2010 Farei
2iM15; Rrourabadi 2003; Kim 20010 Mosata 2003 Ohl 2002;
Shaker 1993%) were mciuded m this reniew, Poblicanion dares of
the inclided studies ranged from 1993 o 2013,

Ten studbeswith a total of 797 womien were included in this review.
The smudies mcluded 396 women in the miervennon growps and
401 in the comrnl proups. Men participant sge was 31.39 yen
(+ 4.43). Four wiab included women with a “poat prognosi®
(L infertle women with 2 thin endomettiam or an ansocedent

Vazodilators for women undergoing fertifity treatmaent
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of poat endometrial reiponse of with a history of ten of mone
previous implantation filure) (Das 2009 Frowabadi 2013

Kim 2007 Ohl 20021, 5 mals mcluded women with 2 “pood
prognasis (i.e. wimen withom 3 previens hisory of failure of
rypote intrafallopian vransler (ZIFT) or in vivro ferdlistion (IVF))
(Adeyasin 20090: Aliova 2012 El-Berry 2010: Fared 2005: Mostafa
2008 Shaker 1993). Eight of the 10 studies were performed in
20080, Aligva 2012: Farni 2005 Frousshadi 2003; Kim 2010k
Mostila 2003; O] 2002 Shaker 1993), one was performed in
women underpoing anificial isemination (Das 2009) and one
itvvoheed ovalation induction (E-Berry 20000,

Iuterventsons

The vasodilatons used in the sudie include ifytline 400
mig/BIY oral dose & wcopherol vieamin E 400 ny/BD oral dose
(Algyasin 20097 pitric oxide donoes (ismorbide mononitre 20
mp vaginal) (El-Berry 2010) and plycervlenmitrae 0.4 mg oral
dose (Farni 2005): sildenafl 50 mg oral dose (Frmabadi 2003);
sibdenafil 25 my vaganally four dmes a day (Das 2000); sildenafil
25 myy/d vaginally + oestmdsol valerste 4 mp/d oral (Kim 2010}
ghycerylrinitrate patch § mg (Ohl 2002% ghycerylirinitrate 400
ig/spray (Shaker 1993): sildenafil citrate (Alieva 200 2) wnad phye-
erylurnitrae skin patches 5 mys daily (Mesiafa 2003).

1. Eight of 10 smdies compared vasodilator sknne vers
lacebo or po treatment (Alieva 20025 El-Berry 2000 Das 2009:
Farei 2005; Mostafa 2003: Ohl 2002; Shaker 1993: Firousabadi
20133

2. Two of 10 sdics compared vasodilator plus ether apent
wirsus placebo or no inoarmont (Aleyasin 20009; Kim 2000},

3. No siudy used an scrive comparator,

(hurcomes

1. Thre of 10 sudics reported live birth (Aleyasin 2009 Fara
2005; Ohl 2002,

2. Two of 10 sudies reported side effecs (Ohi 2002; Shaker
1993).

3. All 10 sudies reporved dincal pregnancy (Aleyasin 2000,
Alicva 201 2; Dhn 2009; E-Berry 2000 Faral 2004; Frouzahadi
2013 Kim 2010; Mosafa 2003; Chl 2002; Shaker 1993).
However, two stadics reported binchemical pregnancy (Das
20095 Fl-Berry 2010), and the method used to diagnose
pregnancy was not reporied ly two studies (Alleva 2002; Shaker
1993},

4. Four of 10 stadies reporiod other advene events (Aleyasin

2006 Alieva 201 2; Farzi 200r5: Ohil 2002). In one study, the
miscarmmge rate in the conmol group looks unusually high
(Alkeva 2002},
No study provided data on the pumber of participants with thick-
enee endometrium. Therdore, it was not possible 0 analyse this
outcome. Ohnly vwo soudies {Das 2008 Kim 2000} mentioned
ithaat alll women had a thin endometriom before reatment.

Excluded studies

Tmmdium:mﬂuﬂﬁunthcmiw[utdtﬁﬂlmriq;nn-
$CHIL

1. Four of 10 weie not parallel RCTs (Check 2004;
Raine-Fenning 200% Sher 2000; Shin 2002).

L. Four of 10 did not include participants of interes for this
roview [Alborm 2007 Balasch 1997 Crous 2008; Kamencic
oK),

3. One of 10 did nor incdude comparisons of inverest fos this
review (Rosen 1987),

4. Oneof 10 did ot indude outcomes of inerat for this
review (Malinova 201 3).

Inn addithon, three sudies are ongodng (Ben-Mer 2004; Casper
201 3: Penzias 20012},

Risk of bias in included studies

Thie judgements of review suthon regarding cach nsk of bias ttem
for cach included smdy ane shown and sommarised in Figare 2
and Figure 3.

Allocation

Raudam sequence genevation

Two studies (Aleyaan 2009: Chl 2002 had low risk of selec-
timn bias related o sequence pmersion. The other eipht smdies
(Alicva 20025 Dias 2009; El-Berry 2010; Farei 2005; Frowsahadi
201 3: Kim 2000k Mostafs 2003; Shaker 1993) did not describe
the method of randomisation, and were ranked a1 31 unclear risk
of bias

Allscation concealment

T srmaclies: ( Aleyasin 20059; Ohl 2002 had low risk of s related
o allocation concealment. The other eight stufies (Alieva 2012
Das 2009 El-Berry 2010; Farsi 2009; Firousabadi 201% Kim
2010: Mostafa 3003: Shaker 1993) did not describe the method
used 1o comoeal the sequence and were ranked 25 having unclear
risk of iz

Blinding

Four of 10 siudies had Jow risk of derecrion bias (Aloyaan 2009;
Farel 2004; Ohl 2002; Shaker 1993), Theee of these (Furai 20065,
Ohl 2002; Shaker 1993} were double-blind and used placebeo 2
a comtrol, and one [Aleyasin 2009) was single-blind (surpeomns
whio conducued the opersnons were blinded). Two sudies did noc
provide 3 description of blinding (Alieva 200 2; Meatals 2003).
For of 10 studies (Das 2000 El-Berry 20007 Firousabadi 2003
i 2000) dad nor mention biinding and s judped a having
unclear risk of detection bias. Blinding was not considered as likely
o influence the outcomme of Irve birth or dinical p . The
e wia not trie for adverse events, for which lack of blinding
could potentially affect finding.

Vasadidater for women undergoing fertility treatment (Review)
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Incomplete autcome data

Seven of 10 studies (Aleymsin 2000 Das 2009% Farei 2005;
Firoasrabadi 300 3; Kim 2000: Ohl 2002; Shaker 19%3) analysed
all o maost (> 959} of the women tandosily swipned and had
Torwe rink of artricion biss. Only one study (F1-Berry 2000) used the
number of cycles instead of the number of participants in analysls,
anad rwo studies did noe describe srerition (Allevae 2012 Mostafa
2003 ). Theese sndies had sn unclear risk of arrrinon b

Selective reporting

Five of 10 studies (Aleyasin 2009; Farsi 2004 Frouzabadi 2013
Ohd 2002 Shaker 1993) reported ootcomes that were clearly pee-
specified in the methods secrion and were clasified as having low
sk of sehective reporting bism. Primary outcsmes were reported
in four of these sindies {(Alevasin 2009; Fared 2005; Ohl 2002;
Shaleer 19931 Three soudies reporved bive birth (Aleyasin 2009;
Farst 200%: Chhl 20023, and two sudies reparted adverse effects
(Wl 2000k Shaker 1993), However, the protoool was availahle for
only o sudy (FResbadi 2013),

Other potential sources of bias

Enght of 10 sudies (Aleyuain 2000 Das 2009: El-Rerry 2010;
Fartd 200%; Firowgabadi 201 3: Kim 2004 Obl 2002: Shaker 1993)
reported basdine balance berween groups m terma of age and
durasion of infertiliey. In addivion, four studies reporied haseline
compuarability teparding type of infentility, cause of inferiliy and
body s index. These wudics were clasified as laving low fmik of
bias, Mo othier poteniial sources of hias were identified. However,
own studies did not report haseline festires und wete fuadped o
have undear ngk of detection b (Alieva 2012; Mosmis 2003),

Effects of interventions
Seuz Summaiy of Endings for the main comparison Vaodilazor
compared with placebofno wearment for women wndergoing

feriliey vheanment
Primary outcomes

1 Vasadilator {with or without an additional iIntervention)
virsus placebo or no treatmment

1.1 Live birth or ongeing pregnancy
{ Ariabysm 1.1}
Thiree studies repored this cutcome. All repomed lve birth.

1. Glyceryiorimitrare (G TN was companed with plsccbo (Fara
2005; Ohl 20023,

2. Pentomifyiline + tocopheral vitamin E wis compared with
no ereatment {Alcyasin JIKFY,
No evidence sndicated that reatment with 3 vaodilamor {slone
or with another apent) influenced live birh rate with
placeha o no orestment (KR 118, 93% CLOR2 w0 169, 1" value
0.37, thice RCTs, 350 women. I* = 0%, moderate-quality evi-
dence) (Analysis 1.0; Figuee 4). This supgests that arrioig women
undergning feriliy treatment who have a 24% chance of live bink
wiithour ws of vassdilarom, berween 19% and 0% will achieve
It biireh wirh wse of vasodilanors. N evidence showed an effec im
the NT subsgroap (R 1,08, #5% C1 0,69 10 1,71, P valee 0,73,
two RCTs, 238 women, I* = 0%, moderate-quality evidence) noc
in the FTX + vitamin Esubgroup (RR 1,36, %5% C10.76 w0 2.43,
P value 0.3, ane RCT, 112 women, = iM%, moderate—qualisy
evidince),
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Figure 4. Forest plot of comparisone | Yasodilator vs Placebo/MNo treatment/Other treatment, outcome: |.1

Live birth.
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Semirivity analyses using 3 fived-effect model (R 118, 9%% CI
083 o 1.69, P value 0,35, theee ROTR, 350 women., [* = 0% or
an odds ratio effect measure (OR 1.25, 95% C1 077 w0 204, P
value 0.36, three RCTe, 350 women, ¥ « 0%) did not affect the
sarintical sipnificance of the main analyss for this outcome.

1.2 Vawodilator side cffects

(Analyws 1.2)

Two studies neporned this ouncome.

The mest commonly reported sdverse events (AEs) in the vasdila-

Fivurs PRRCOS Or =0 et Mty visodtane

1] Foup WeTe ReTvousnoss, imomne, constipation and @ feding
of weaknen,

Cilyceryheriniaeaie (GTN) win compated with placoho (Ch1 2002
Shaker 1993}, Noevadence suppested thas resmmens with vasodils-
tisrs increased the rate of side effecs companed with placeho o
no treatment (RR 163, 95% CI 0.33 o 7.93, P value 0.55, wo
RCTh. 258 women, I° = 0032%, low-quuality evidence) (Anabysis
1.2 Figgure: 5).

Figure 5. Forest plot of comparison: | Yasodilator vs Placebo/No treatment/Other treatment, outoome: |.1
Vasodilator side effects.
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Secondary outcomes

1.3 Clinical pregmancy
{Analysis 1.3) (Tigure &)

Figure 6, Forest plot of comparison: | Experimental vi Control, outcome: 1.3 Clintcal pregnancy.
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Ten wudies reported dinical pregnancy,
Hewever, oo studies reported biochemical pregrancy (El-Berry
2000 Diax 2009), The method wed 1o disgimns pregnancy was not
reported by two studics (Alieva 2002: Shaker 1993), We included
them in the analyses with this lmitanen mated in foornotes. Wi
anabywed expht somdies (Abeyavin 2006 Alieva 2012; Farri 2005;
Firousabadi 2013; Kim 200 0; Mouaia 2003: Ohl 2002; Shaker
[ENE

1. Ghecerylomninrane (GTN) was compared with placebo (Farn
2000%; Mostafa 20005 Ohl 200.2; Shaker 1993).

2 Sddenafil was compared with no reaumeny (Abeva 2002;
Firozabacdi 200 3).
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3, Sildenafil plos vestropen was compared with nio treatmient
(Kim 2010},

4. Penooifyiline + rocopherol vimamm E was compared with
no reatmend (Adeyasin 2009),
Owerall, orearment with vasodilainrs was associated with an in-
creased clinical pregrancy rate compared with placcha or no tres-
ment (KR 1.38, 35% C1 1.00 to 192 eght RCTx, 717 women. |
# = (s, lowe-quality evidence). However. if nudies of vmodilaton
amocianed with other medicstions (vitamin E, oestrogen) were ex-
chaded, treatment with vaodilson abone was nit sssociated with
an incressed clinical prepnancy rate (RE 117, 95% CI 0.80

VYasodilators for wormnen undergoing fertility treatment (Review)
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172, P value 0,41, sts RCTs, 577 women, 17 = (%, low-quality
evidence).

Lo Other adverse events
{Askabysis 1.4)

L. Multiple gestation or birth
Two sudies reporned this sutcome.

1. Glyeerylisiniteate (CTN) was companod with placebo (Ohl
2002).

1 Pomoxifylline + incopherol vitamin E was comparcd with
o treanmient (Abeyasin HWE),
Mo ondence showed tha irearmient with vasodilatons influenced
mudtaple gostation mre of birth eite compared with plicebo or
na treatment (RE 0,89, 95% C10.39 w0 2,03, P value 0,79, v
RCTs, 250 women, 12 < 0M%, modente-gualicy evidence).

1.4.2 Spontanrans micarridee
Four sndies reporred this ooteome.

1. Glyseryhtrinitrate (GTN) was compared with placeho (Fars
2005; Ohl 2o,

2 Pentoxifyiline + tocopherol vitamin E was compared with
et rreanmsent | Abeyasin 2009,

3. Sildenafil (NTG) was compared with no westment (Alieva
2012
In one sudy, the miscarrage rate in the control group looked
umismally high (Alieva 2012}, 50, we amalyswed only three srodies
(Aleyasin 200% Farm 2005: Ohl 2002). No evidence suppeated
that tremeent with vasodilarors influenced spontaneous sbormon/
wkscarrhage fate compared with placebo or no treatment (LR 0,84,
35% C1 0.37 to 1.91, P value 0.9, three RCTs. 350 women, P

143 Feropic preguancy
T stuackies peported this ouncome.

1. Glycerylorinirare (G TN) was companed with placeha (Ohl
200},

2 Penowifilline o moophern] viumin E wa compared with
o thearmyent {Aleyasin 2000)
No evidence indicated that treatment with vasodilason influenced
the ectopic pregnancy rare comipared with placebo or no treatment
(RE 147, 95% CI 024 10 886, P value 067, two RCTs, 250
women, I « (9%, moderae-quality evidence).

Subgroup analyses
As the included studies did not provide data on the number of
wnmen with enslemettiaom messired @ greater of les than 8 mm,

planned subgroup analyses could not be performed. Only two
sinedies (Dus 2000; Kiim 2010) menisoned thai all women had 2

Iy chese studies, rresmmens wirh a vasodilaror wirh an influence on
clinical pregrancy rate was companad with placebo of no treatment
{RR 1.17, 95% C1 080 1o 1.72, P wilie 041, ax RCTS, 557
women, 12 = 0%, low-qulity evidencc),

DISCUSSION

Summary of main results

The sesnlrs of this symemaric review aypest than evidence is in-
sufticient 1o show thar vasodilators influence the live binh rare
i women underpong fertilicy trestment. (Alayasin 200% Farn
2005: Ohl 20023,

Evidenoe was insufficient to permit any conclusions regarding ad-
verse effects, as pnly vwo studies reporved this omcome (Ohl 2002
Shaleer 1993},

Low-quality evidence showed that vasodilasors alone or in com-
bination with other treaments (viomin B, ocstradiol) increased
clinical pregrancy rate compared with placebo or no reament
[ Alcyasin 2006 Fure 2005; Frrouahads 201 3; Kim 200 0; Mosafa
2003: Okl 2001, Evidence was insofficient to show whether any
particalar vasodilater, albone o adminbterad in combintien with
other active medications, was superion. Adequately powered stud-
bz are needed to evaluare esch tresrment more scourately.

Last, no evidence was found 1o s diffierenices berwsen proups
for other adverse effects such as multiple gestation or birth
(Aleyasin 200%: Ohl 2002), spontancous abortion/mrscarnage
(Aleyasin 2009: Farn 2005 Ohl 2002} and eciopic pregmancy
(Alryasin 2004; Crhl 2002); few relevam: dara were available.

No evidence showed statisical heteropeneity in this review, mp-
pesting thar factors thar may have differed berween studies had
little effect on the overall Fndings. However, confidence interval
overtapped in individual trials and essly changed in the sensitivity
anabysis. Therefore; the results of this review shoold be interpreted
with caution

Overall completeness and applicability of
evidence

All studies reported prognancy & an outcome [Aleyasn 200%
Alieva 200 % Das 2000; El-Berry 2000; Farm 200%; Firoursbadi
200 3% Kim 2000 Mostafa 2003; Ohl 2002; Shaker 1993). How-
ewer, for women and for dinicians, live birth rate and side effeos
are the mos mmportan eutcomes of ferulny wenment. As these
outcomes were reported in only three studics [Aberasin 200%; Farsd
20015 Ohl 2002) andd dn vwo. snsbies (Ohl 20023 Shaker 1993},

(Review)
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respectively, this review might not addres the main concerns sur-
rounding fertility orearment. This, in oo, serves o evidence that
miore siudics should assess these imporant eutoomaes.

Ape restrictions for women in the indusion and exclusion onive-
ria ol stusdlies were similar scrow cight included sudies. However.
some trials inchuded women with 2 "bad prognosi” (e inferule
women with 2 thin endomarum or with 2 hisory of o or mone
prniamim{:lmmhm fatlura), while other rmals induded women
with a “poad prognes” (ie. women withowt 3 previous hisory
of failure of ZIFT or IVF). Even thowugh no evidence of siatitical
heterogencity among trals was found, the effects of dinical hei-
emgeneity o resulis could not be ruled oue

Quality of the evidence

Evidence for live birth, clinical pregrancy. mudnple pestarion, mis-
carriage and ectopic prepnancy was raed & moderate quality,
with the main limitation of low precidon. Eadence for vasodila-
vt siede effects was of lew quality, a it showed low procision and
unexplained heverogeneity. Risk of publication bizs could net be
supured because of tie unall number of idemified wudies (see
Sumimary of indings for the main comjparmon),

Allocation (schocmon i} was unclesr in s studies. Among: the
10 studies incdluded, one mal used computer-genersed random.
sation (Aleyaan 2009, in another illocanon was randomlby per.
muted by four hlocks and srarified by centre (OBl 2002) and
one we randomived table (Fowsbadi 2013} Concealiment of
:ﬂncnimﬂni@uulndﬂuplﬁdrdﬂuiﬂdiumuﬂl
(Aleysin 2009; Ohl 2062,

Thiree stusdies (Fared 2005: (] 2002; Shuler 1993) were placebo-
contmolled but did not specify the wse of biinding. Other siudies
were nit blinded or faaled 1o mention blindmg. However, a5 maost
assesed oulcomes were fiot subjective (live birh, clinical preg-
nancy, multiple gatation. ectople prognancy. miscarrispe), lick of
blinding did not imply an increase in risk of bias.

Seven smdies (Alleyasin 2008 Dias 2009; Farer 2005; Firoumbad
200 3; Kim 20005 Ol 2002: Shaker 1993) had low risk of strition
b, These stadhes were anabvied with intention to reat. Theee
sindees (Alieva 20125 E-Berry 2000; Mosiafa 2003) had undear
risk of astrrivion biss. One soody (El-Berry 2010) msed cpcle num.-
bers in the analysis,

Rk of seloctive reporting was unclear, Live birth rate was reported
ina mminrty of cusce., aid ondy-two siudies reporiod adverse cvenn
an an ouvcoe (El-Berry 2000 Kin 2010), However, four studies
reporied clinical prepnancy rates (Aleyasin 2009: Farsl 2004; Kim
2000; Ohl 2002), two sudies reported implantation rates and six
studics reporied pregnancy.

Basefine equality berveren groups was acoeptable m eight smadies.
Two sudies (Alieva 2012; Mruuf: 2003 had an snclear ride of
bisa. No other potential souwrces of him were identified.
Therefore, cinically significans differences i treamment effeos
might be hidden. Addmional BCTe with adequste power are re-

quired if investipsion are o devermine whether any of the va-
sadilaton ssened in oor review do enhance the live birth e
among, women undergoing ferility mesment.

Potential biases in the review process

The proces of idemifying all potenvially eligible sudies was thoe-
ouph and meticulous, even yielding theee studies poblished only
in abstract form. The authon of these works were contacied. but
only one of them replied (Das 2009, Reganding all other proce-
dures pelared o this review, we used the updated vermon of the
Caclrane FHandbook for Spisrmaric Reviewn of Interventions, dod. a
far w posaible, protocol methodology wis sibiered 10, so potential
biases could be limited. Also, it was not posithle to evaluate po-
temtia] biases in all studies for ladk of dam . These studies were con.
videred to have unclear rdk of bias. We contacted author of these
wudies, but vnly two of them replicd (Fara 2005; Kim 2010),

Agreements and disagreements with other
studies or reviews

Ovher reviews in women underpoing assised fertiliny rrearment
with vasodilators have not been identified. However, other rele-
vant ohservational studies were identified (Sher 2000; Sher 2002;
Takusald 20000, One of the most imporuant was a cobiot stody of
the effect of vaginal sildenafil on the ougome of in vitro ferrili-
sanan after muluple IVF failure annbuted 1o poor endamernal
develwpmient found high onpoing pregnancy mizs (Sher 2002),

AUTHORS' CONCLUSIONS

Implications for practice

Evidence was insufficien 1o show thar vasodilaton increased the
tive birth rase in women andergoing fertility treatment, However,
low-quality evidence suggests that wasodillatons increase clinical
pregeiancy rtes in comparison with placebo or bo treatenent. Ev.
idence i inmufficient vo show whether any particular vasodilator,
adminiitered alone or m combination with other active medica-
108, & SuPEnan. Evidence is insufficient toy permit any concly-

Implications for research

pregrancy rates compared with placebo or no restment, future
studies on vasodilators should repon fve birth ranes, side effecs
and other important oulcomes to enable conumers and healih-
care provideni to make well-informed decmions on the best reat-
ment options. Based on the renalos of this roviews the following
rocommendanom are made.

Vasodilarors for women undergoing lertilicy trasemant (Reviaw)
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1. RCTs with langer sample sizes are needed to evaluste
whether any vasodilaror s ssocaned with an increase in live
birth rate or pregnancy rae.

1. Future mesearch shouild help to detormine the optmal mure
of sdministration and dosage of different vmoditators.

3. Furure meearch probably should focu mainly on sildenafil
and should include assesment of the oprimal route of
administration and dagpe

4. Funure research should evaluste relevant outcomes such
Irve hirth, taking baby home and side cffocs.

5. Future mscarch should investigate whether women with 2
thin endometrum may benefit from this medication.

&, Tmproved deseripoion of mithods and sdherence o
CONSORT (Comsolidated Standards of Reporting Trials)

recommicndations sre needed for all RCTh
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CHARACTERISTICS OF STUDIES

Characteristics of included studies jordered by sty 10]

Alevasin 2009

Methods

Randomised clinical trial. Not blinded

Participants

112 infertile women (56 mervention, 56 control) planned for ZIFT (eypote intrafal-
lopian transfer)

They were younger than 39 years of age without a previus hisory of ZIFT o IVF
failure

Exclosion critenn were hypothalamic smenorrhoes. drug resciions: or complicanions.,
endometrions and fiboolds

Inierventions

Intervention: pentoifylline 400 mp/BD + weopheral viramin E 400 mg/BD 2 gycla
befiore marting ZIFT cycle until the B-hCG became posinve o the cycle was cancelled
Cantrol Parvicipants did not seceive the sforementioned drugs

Chutoomics

Primary sutceme: chinical prognancy
Ohbier outcomes: term delivery (equivalent "live birth™), muliple gesanon or birth,
spontancous abortion/ miscarnage. ectopic pregnancy and peeterm labor

Both groups mocived ponadotrophin.releaing hormone (GoBH) agonie 500 my 5C
started at day 22 of previeus cycle ¢ hMG (human menopaisal ponadotrophing 150-
225 T commenced on day 3 of the neox oycle {dose derormined for each pamicipant
on the basis of ape and response to previons oesrments) + hWCG (haman chorionic
gomadotrophind 10,000 [U IM (when « 2 follickes with diamcter 17 mm observed)
1CSTand ZIFT (lsparcscopic). Luceal phase support was started the day of ovum pick-up
via admittistration of 3 progesterone suppository of 500 mpgfd, and 25 my progesterone
in oal a week later {niil feral heart mte detection)

Risk of biss

Bias

Authoes’ judgement Suppart for judgearca

Random sequence generatlon (sclection  Low risk Seudy authors described the method wied o

s

punerate the allocanion sequmee in sifficient
detail 1o dllow an sscsment of whether i
puter-generated random number table wa
tnsexd ot Eamadonm baithon

Allocarion conceslment (selection baa) Low riak Seudy suthors decribed the method wed w

conceal the allocarion sequence in sufficient
detail 1o reveal whether intervention allocs-
vens could have been devenmined m advance
of, or during, enrolment: Croup asignments
were placed in sealed, opague, soquentially
numbered envelopes

Vasodilator lor women undergoing fertiliy treatmem (Review) 14
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Aleyasin 2009 | Comfamed )

Blinding of parvicipants and penooned  Low ik The imervestion was not blinded, o sus-

{performance bias) geom who performed the operations wese

All enmoomes hlinded to partcpant prowps. However, this
does ot seem 1o have affecied swudy reculo

Blinding: of cutcome assessmem (detecnen  Low sk No blinding of cutcome asesment was de-

Teas) scribed. but the review suthors judpe that ou-

All ourcomes come meamnment & oo fidely 1o be mflu.
enced by lack of blinding

lucomplere outcome daw (anniton bias)  Low ride No participant dropout was reported (all pas-

All ousreormes tichpants were foflowed up)

Seleciive repoming (reporting bias) Lowe nisk Seudy provocol not svailable, bue i i clear thar

published reports indude all expected ous-
comey, including those that were prespecified

Oher bias Lo risk Gmoups were comparable for the variables de.
scribed (age, duranion of infervilivy, rype of in-
fertility, canse of inferrility, endometrial thick-
ness, retrieved oocytes, metaphase [ socyres)

Alieva 2012

Methods Randomised contralled tral

Participants 91 parvicipants with mbal infervifiny, who had anderpone m least 2 unsoccessful IVF and
embryn iransfer atienmpo when rranslerred embryos were of high qualiny and dsturbances
in muinr}ummd}'numh:l.mpmm

Interventions lntervention
Groap ©r 32 wasmnen for whom impact on raies of blood flow and endometrial condinion
wan asseesed uwing intense low-frequency magnenc therapy in the oycle previous 1o [VF
Group 1l 29 wouven ueated by sldenafil civesve in the IVF oyele
Control Group 11 {contral): i woamen not grven addimional treatment

Dutcomes Primary: evidence of increasing end-diastolic flow velocity, decrease in vascular resistance
and increased blood How 1o uterine vewsels
Secondary: thicknes of the endometriuem after intervention and pregnancy rate (we do
not kiiow the method used 1o omablish pregnancy)
Ouhen sponmanesus abormion/ miscarriape

Nowes Published currently only as an shamo

Bias Authon' judgeaent Support for judgement

Vasadilaters for wamen undergoing fertility treatmant (Raview) 35
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Randomn sequence peneration (selection  Unclear risk Merhods wure pod sdequately described
boiaas)

Allocation concealment {selection bias)  Uniclear risk Methads were not sdequarely described
Blinding of parocipants and peonnel  Unicleas rsk Methods were not sdequatcly described
{performance b

Al urcomes

Blinding of outcome aseament [datection Unclewr nsk Methods were not adequately described
bias)

M surcomes

Incomplete outcome data (artrinon bias)  Unchear risk Methods were not adequately described
Al atconmes

Selective rneporting (rrporting bixs) Unclear risk Methods were not sdoquately described
Oehser bias Unichear nisk Methods were not adequanely described
Dhas 2009

Murhods Randomised controlled rrial

Participamts 50 inferule women (25 muervention. 25 conorol) with a thin endemonum (< 9 mm)

underpoing Inrasenne Insermination on 2 ocosions

Immlibuﬂlﬁngﬂgﬂydlm:dqﬁmdqﬁnfqdrmﬂdquf
Control: no sbldensfil

Other outcome: endomerrial thicknes and utenne artery Ploon day of hCG adminis-
tration

Matm

Baoth groups: Ohvulation induction was achieved with diomiphene cirrare 100 my from
dayy 2 throwgh 6. Follicular montoring was condicred unul the follice reached 18.20
. an wehiich time S000 [U kCC inpecion was given and I was done on 2 eccasons
after 24 hours and after 48 hours. Before [ couples were advised abatinence for 3-
4 dayn. 200 mag micronped progeiterune was given orally o luteal phase suppon twice
daily for 14 days afier 2nd 1L

Rick of bia

Authors’ jodgement Suppart for judgement

Wasodilatars for waman underpoing fertility trearmant {Review) *
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Dhas 2000 [ Consinuea)

Random sequence peneration (sclection  Unclear risk Methods were not adequately described (altermaie par-

bias) ticipauts were taken ay case and comrol, Cases received
sldinahl 25 mp vaginal suppositones: contmols recemved
no creatmient)

Allocation concealment (ieloction bias) Uncleas risk Methads were pot adequarely described (all casor wene

given @b sldenafil 25 mg vaginally 4 tmes a day from
day 5 of cycle wonil day of hOC adminisazation)

Blinding of participants and personnel Unclear risk Smudy did not use placebo

{performance biss)

All outcomes

Blinding of omcome sssesment (deecnion  Low sk No blinding of ourcome assesament was discribed. ban

bias) review atithan judged that meanrement of pregrancy

All surcotmes outcotrie i not Floely 1o be influenced by lack of blinding

Incomplee outcome data {anmion bias)  Low risk Investigamon evaluated all andomly ssdgned women

All outomes

Selective reporting (reporting bia) Unclesr nsk Swudy prowscol not availshle, and publiched reports do
not include all expected outcome-only those that wese
prespecified

Chther s Low nsk Mo sansiically sapnibcant differences in ape or BM1 were

toted between the 2 proups

El-Berry 2000

Methods Randomised comtrolled smidy

Participants 3 polycystic ovary infortile women diagniosed scoording 1o Amenican Society of Re-
productive Medicine and European Sociery of Human Reproducrive and Embryol ogy
{15 women in intervention groop, 15 wamen in amirol groop) underwent ovalation
inducrion

Intervention Intervention: nitric mide donon (sosobide mononitmee (ISMN)) 20 my vaginally
sitatil disgpnoss of ovilation and preppancy
Controh did not receive this drug

Chutcoimes Primary outcomer ovulaiion and pregrancy rates (dagnosed by seram g-hiCG)
Other outcomes niumber of mature follides, cavicl mucus score and endomerrial
thickness

Notes Beth groups mceived 100 myg cdomiphene citraie on fifth, sixth, seventh, aghth and
nindlﬂD.Trum:iubﬂhgnmpimnliﬂlmdﬁrScydu
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El-Berry 2000 [ Coneimues]

Bias Author” judpement Support for jodgement

Random sequence generation (selection  Unclear risk Insufficient information about the sequence gencration

bkas) proces o allow judgement

Allocation eoncealment (selectice bias) Uncleas ride Mathod of concealment not describied bo allow a defini-
tive pudgrinent

Blinding of partcipants and personnel  Unclear risk Mithods used in this sudy not adequarcly described

{petformanice bis)

All sotcimes

Blinding of outerme sssesmem (detection Low risk Mo blinding of ouroeme ssesament. bur reiew anthors

bias) judge that messurement of préghancy vutcome & not

All outcomes likely to be influenced by lack of hlinding

Incomplets outcome dara (ariton bias)  Uniclear risk No losses of participant, but unclear how many crce

wearment, 37 cyeles in the inervention groop and 40
in the contnl proup, bur we wsed number of women

(15 in each group)

Sclective reporting (reporting biaa) Unclear riak Swudy protocel is not svailable. and published reporn
do not inchade all expected ourcomes-only those that
were prespecified

Oither bias Lavw risk Cironps were commparable for varables described (age.

body mass index. FSH, LH)

Farzi 2005

Methods Proapective randombsed double-blinded placebo-controlled dinical erial

Participains 104¥ participants in fresh BOST-ET (50 participants in the intorvention groop, 50 in the
contral group)
Participants underwent [CS] tegandles of male or female infertility when both were
prosent of when canses were unknowm

Interventaans Imtervention: glveerylimnirae (GTN) 0.4 mg oral dose 15 minutes before fresh ET
Controk: placcho

Oustenmes Primary sutcome: implantation rate and clinical pregrancy rate
(ther outcome: taking baby home (equivalent “live binh™), sponancous shortion!
miscarriage and iochemical pregnancy

Motes Bath groups were inithally simulated with a long provocol. Then, an the third day of of
the et menstrnal cycle, hMG 150-225 TU was injected and wos sdjusted with follioular

Wasodilarors for women undergoing fertiity treatment (Revies] m
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Farzi 2005  (Connimued)

M@mmmh}lunﬂuﬂl wlerasonnd. In addition, 10,000 1L HOG was piven
TN wehiwns g Jeuse 3 falliculbar digmetees of VE mmim 38 hoors kater led v ovaran punciure
Additional information frem siedy anthom: 100 parcipanss antered and complered
this studys 1 cycle was performed for cach partcipant

Rias Anthon' judgement Support for judgement

Random sequence peneration (selection  Unclear rink Infrmation abeus the sequence penerition

baas) proceis was inisfhcient to allow judpenent

Allocation concealmeni {(selection bias) Unclear riak Method of concealment not described

Blinding of participants and personnel  Low risk Doubde-hlinded with use of placeho

(perfrmance bis)

All oumorimes

Blinding of outcoms sssessment (detecton  Lew nsk Mot described. bt mam outcome n sub-

bams) jective, Chuicome measnrement ot ikely

All putcomes to be influenced by lack of blinding

Incomplete ourcome dara (atwiion bias)  Low nsk Study described 100 randomly ssipned cy-

Al outcomes e
thers; 100 participams. entered and com.
pleted this randoemibation study; 1 ode
performed for each participant

Selective neporting (reporting s} Lovw risk Siudy prosocol i not available, but itis dear
that publidsed reports include sl expected
oumtcomes, incloding those that were pre-
specibed

Orher baas Lo risk Cronps were comparable for variables
descrbod: age of the father and ape
of the mother, durastion of inferlioy,
oiscyte retrigved, ooy injeced. 2 promu-
dei. chasved embryos, embeyos ramferred.
caises of infertility, emibiyo quality

Firouzabadi 2013

Methods Randomised dinical controlled irial, not blinded

Participants Toal of 80 paricipants with an antecedem of poor endometrial rosponse and frozn

embryes were included in this sy, Inclusion criveria required parmicipants vo be younger
than 40 year of ape and 1o have high-gealiny froeen embryos. Fxcliion eriteria included
Vasodilators for women undsrgaing berodity treatment (Review) %
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Firowrabadi 2003 | Contimaued)

histary of endocrine disesse; hinory of hysiesoscopic surgerys crdiovascular, renal wnd
fiver discase: hypoteision {blood presure < 950 mmHg) and history of stroke or

Imerventinns Interventiom: sildenafil cirae rables {50 mg) daily (from firm day of cycle vl day
Wm“llﬂ-ﬂ.ﬂil
Cantrol: no sldenahl

Crurcomes Primary outcome: endomerrial thicknes
Ohher outcome: implantation tate and chemical pregrancy rate (we wed implantation
rate s clinical pregnancy rate)

Notes Both groups

On 13ch day of menserual cycle, endomerrial thickness was messured by traswvagmnal
ulirasonography. If endometnal thicknes > 8 mm, 100 mg progesterone was injected
M

Ovral oestradiol valerate (first to fourth days of menstrual oyde, 2 my oostradiol valerare
tablets; fifth o cighth day of menanual cycle. 4 mg oestradiol valerate bles: ninth w
12th day of menstrual cyche. 6 my oestradiol valerate tablets) was given daily
Adminisering oesradiol valerate and progesterone cominued unl 2 weeks after embaryos

were transferred

Random sequence generanon (selecion  Low nsk Panciparas were divided ine 2 groups on

biaa the hasls of rindumised tables

Allocanon concealment (wlection bi) Undlear nsk Information was insufficient o permit
juedpement of Tow sk’ or “high ek’ Allo-
cationn was ne described

Minding of parocipans and personoel  Unclesr nak Seuky died ot use placeba

{performance bim)

Al outcomies

Winding of putcome ascament (deection  Low risk Mo blinding of cutcome assessment, but

betas} review authors judpe thar messurerment of

All curcsmes Frrgnmymhmlﬂadyuhﬂh-
fuenced by lack of blinding

Incomplee outcome dara (arivion bias)  Low risk lovestipators evaluated all randomly as-

All outcomes stgned women

Sclecuive reporting (reparting bias) Low msk Study protocel is available, and poblished
reports indude thoie that were presped-
fied. |nvestigaron do not indude all ex-
pected outoames

Vasodilaton for women undergoing lertilicy treacment [Review) o
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Firouzabadi 2003 | Comtiarmea)

Oither bias Low nsk Limups were compable for the varmbles
described {duration of inferuliny, ape, basal
FSH. basal LH. busal oestropen. basl pro-
gesterone, basal FSIULH)

Kim 2000

Methnds Randomased

Participants 48 women (21 imervention. 27 control) among 170 patients with a thin endometrium
(= B mim: mnge, 5-7.9 mm) ar the nme of ET undergoing IVF

Interventiomn Intervention: vagnal sildenafil 25 mg/d « ol cenmdiol valerate 4 mg/d from day of
embryo ramsfer wnil preprancy west (11 dan)
Controb did not receive the above drugs

Orenmes Primary outcome: clincal pregnancy
Ohher outcome: ferilization rae

Moo Hn&wrmcdmmhinutﬁ“heg'muugmjmamduﬁz-&uepmm{
of GaltH antagonia + 250 peg recomibinait WOG (when dominan follicle averaged 19
mm in dizmieter 1o irigger ovilaion)
In all partcipants. luteal phase was supporiod by vagmal micronmsed progoterone GO0
mg/d. swming on the day of cocyre remmeval and continued for another 6-8 weocks m
cases in which pregnancy was achieved

Risk of bias

Random sequence peneration (selection Unclear risk Insufficient information about sequence penemtion proces o

hias) alliw judgement

Allocarion concealment (sclecrion bisi) Unclear risk Method of concealment not described o allow s definiive judge-

ment

Blinding of paricipants and pemonned  Unclesr risk Srady did not wse plicebo

(performance bia)

All outcomes

Blinding of outcome ssessment (detection  Low mk Mot describerd, bur outcome measurement s nod kikely 1 be

bias) infucnced by lack of blinding

All outcomes

Incomplete outcome data (artrition blaal  Low mk Investigmion evaluated all mndomly assipned women

All outcomes

Vasodilators for women undergoing fertilicy treatment (Review) n
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Kim 2000  (Contiswed)

Selective reposting (neporting beas) Unelear risk Srudy protocol is notavatlable, and oo published reports dewcnbe
all expecied ourcomes
Orher bias Low rsk Grodps were comparable for the variables dacnbed (female

ape, duration of infertility, cause of infortility, toml dose of go-
madorrophin, day of tngpening. endometrial thicknes ot mpger-
img, mumber of [C8] opcles, number of embryos rransferred)

Muostala 2003

Methods Randomised controllad orial

Participanis Wismen who underwent IVFICS] indicated for inferibity assocated with o male factor.
Apes manged from 25 1o 35 years

Intervention: Imervention glyceryltrinirate skin patches § mg daily for 2 weeks

Chutcomies Primary outcome: Prepnancy (we do not know the method med wo establish prepnomey)
and implantation rate (number of implantations and pregnancies is equal, s we used
|h'-.udi|1iﬂlwunqr:w}
Secondary outcome: pulsaitility mndex

Mitey Published currently only as an abstrac

Rias Authon' judgement Support for judgement

Random soquence peneration (scbection  Unclear risk Metheds not sdequeately described

bisas)

Allecaion concealmenn (selection biss) Unclear risk Methods nov adequarely described

Blinding of parncpanns and personnel  Undear risk Methods not adeguarely described

I;Ptlﬁﬂ'mllﬂ;l

All vistcormes

Blinding of curovme ssesment {devecnion. Unclear nsk Methods not adequarely described

s}

All sutoomes

Incomplese ourcome das (anrition bias)  Unclear risk Methods not sdeqguately described

All putoomes

Scleotive reportng (reporming bias) Unclear risk Methods not adeguascly desenibed

Yarodilaror for women undergoing fertificy oreammant (Raviewh b7
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Mostafa 2003 | Conrinmed
Orher bias Unclear rde Methods not adequately described
Okl 2002
Methods Randomised multi-centre double-blinded placebo-controlled irial
Particrpants 138 partcipants (70 in intervention growp, 68 in control group) with a hisory of 2
OF Me PRoVIOLs | ion faslures. Exclision critena were by ity 1o nitrc
ouidde donors, heart failure, severe anacmia, high intraceinial bload pressure and high
intraocular blood pressure
Interventiom Intervention: 5 mg gheenltnnitrate (CTN) paich spplied once daily, begsnming the
morning of the day before transfer, just after ransvapginsl ultrasonography and colour
doppler were performed
Coarrol: placcho
Outecomes Primiary outcome: chinical pregrancy
Secondary outcomes: newborn (equivalent “live birth™). multiple gesation or binth,
spartancons abortion/ miicarriage. ectopic pregnancy, vasodilator side effects
Notes Both groups received GaltH agonis long prowcol duly SC [cominued up w the
day when hCG was sdminisered) + recombinane FSH + 5000 U hCG 4 1G5 or
comventional in vitro feriliation s embeyo transfer (embryos were transfermed 2 or 3
days afier oncyte remeval)
Random sequence peneration (selection  Low risk lsvestigaton describe 2 mndom cotmpo-
bia) nent in the sequence peneration proces.
Randomisation was perfommed by using 4
randomly permuted blocks and weas strati-
fied by centre
Allocanon concealment (ielecrion bias) Loowr riske Parcicipants and  imvestigazon  enrolbing
participants could not forsee asapnment
because central allocarion was ased 1o con-
coal allocanson
(peeformnance biis)
All ourcomies
Blinding of ourcome ssseement (detecrion  Low nisk Mot deseribed. bot main outcome messyre.

bsias)
All oetcomes

ment i ot likely 1o be infuenced by lack
of blinding

Yasodilators for women undergoing fartility creatment [Review)
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Incomplers oucome daea (annvon bias)  Low nsk lenmoa-toetrest anslysis was performed
All patcotnes in this study, but study authon seport losie
for transvaginal ultrassnopraphy
Selecrive reparting (reporting bis) Low risk Sty provocal is nos svailable, but i isclear
thar published repants inchude all expecied
outcome, including those that were pre-
wpecified
Orher biza Lo rink Emtq:llmm.panﬂchdurailﬂu
described (age. body mas indew, yean
of nferulity, conses of infermlity, num-
her of previous pregnancy failures, basal
F5H level, number of 1CSI1 opdea, durs-
tion of simuolation, cestradiol level on duy
of WG, endometrial thickness, secrctony
change between day before and day of em-
bryo tramafer, pulsribity index)
Shaker 1993
Methads Donabsle-blind study with random allscation
Participants 120 parncipants on embryo tansfer (intervention G0, placedbo )
Interventions Intervention: 2 sublingual speay emissions of CTN 400 pp/spray or placeba spray
Cantrok placebo
Ourcoimbis Primary sutcome: pregiancy rate loutcome delinktbon s not clear)
Secundary outcome side effec
Nowe All participants recehved in vitro fertilsation after combined long-course gonadotrophin-
r&ﬂqhmmhgtmdhumnmnpmﬂgpmdmﬂphmd:ﬂw
Risk of bias
Bias Auihon’ judgement Support for judgemen
Random sequence generation (selection  Uinclear risk Insufficien information aboum sequence
baas) prneTation proces to permit judpement of
Alloscanon concealment {selecrion bias) Undlear nsk Insufficiene informanion ro permir judgpe.
meent of Tow risk” or “high risk” sllocation
ot described
Vasadilators lor women undergoing lertility treatment (Reviaw) 4
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Shaker 1993 ([ Comeimied)

Blinding of porvcipane and personmel  Low sk
(performance bix)

All wmnoomes

Double-blinded with use of placebo

Blinding of outcome asewment (doetection  Unclear nsk
bias)
All outcomes

No blinding of outcormne awesment, but
revicw muthors judpe thar measurement of
pregnancy owtcome is not likely o be in-
Auenced by lack of blinding

Incomplete ontcomne data (strition bias)  Low nak
All outcomes

Invesngaons evaliated women randamly
masignaed

Selective reporting (reporting bias) Lerw riske Study protocol is not available, bur it is
clear thar published repons inchade all pre-
specified outcomies and wme expected out-
LIEMEs

Chther bias Low nsk 2 participant proups were comparable with
respect to age, duration of inferlity and
parity

Abbrevianions:

BD: rwice daily or be-daily

CD: cycle day

FSH: follide-snmulating harmaone
CenBH: ponadowrophin-releasing hormone
GTN: glycerylirinitrate

hOG: human chorsonic ponadorrophin
hME: human menopasal gonadocrophin
IC31: inracyvoplasmic specm injecnion
ICSLET: intracyioplasmie sperm injection - embrys transfer
IM: intramuscular

ISMMN: sosorbide mononitrae

IUT: intramienne insemimanion

IVE: in vitro fereilisation

LH: lnteniang hormone

Pl: pubsanility index

SC: subcutancous

ZIFT: zygore intrafallopian transfer

Vasodilacors for women undergoing Tertifity treatmaent (Revew)
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Characteristics of excluded studies jordered by stady 1D)

Study P for exclimon

Al 2007 Study weed pentonifylline & an immunomodulaior for controlling endomerrnioss. As pardcipants did paos
undergo AR, they were not of lnterest for this roview

Balasch 1997 This sudy did not repoit participants of interest for this review, Mot all underwent AR (the sudy de-
scription is that only 13/29 corrected additonal infertilbiny facom in PTX group and 1 1/27 corrected addi-
tiomad infernility facton in placebo group) and wed pemoxifylline @ an immunomadulaor for conmlling

endometriosis

Chiecle 2004 Eliminated because it i not a parlld mndomised controfled trial. In this study some participants do cross
over. Nine wumen were randomly ssigned mw vaginal sibdenafil v protocol in their firs ovcle, and seven w
vaginal oestradiol. Only 3 women in the vaginal sildenafil proap completed both sudy arms

Creis 2008 Thin stisdy didd mot report participants of interest fot this review. Only some patticipants ohderwent in-
seminarion of ovidation induction, snd investipators psed pentoxifylline as an immunomodalster o control
endomenross

Kamencic 2008 Seudy did not report participants or eutcemes of imerest for this revew

Malineva 2013 Siudy did wol report outcomes of interest for this review. Time frame was 100 short for investigator
evaluate them

Raine-Fenning 2009 Eliminated because it is not o parallel randomised corrolled vial, bur rathier s 3 croas-over study

Rosen 1987 Study reparted no comparisons of interest for this review: Study compared 0.7% isoflurane « nitrows oxide
v 1A% soflurane + nitroos oxide

Skaer 2000 Elirminited becawse this is not o parallel rndomised controlled tral, but eather is aobservational study in
4 participants

Shin 2002 Elirninated becanse this tnot a parallel madomised controlled trial, bt rather is 2 controlled dimcal trial

AR: saisted reproduction
FTX: pentomafyiline

Characteristics of ongoing studies [ordered by srudy 1]

Vasoditators for women undergoing lertility treatment {Review) 18
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Ben-Meir 2004

Trrial pase oe vitle Nidedipine trestenent on ulerine contractility in in vitro fertilisation

Methods Randismined paralicl double blind conmlled ol

Participants Women 1845 years of age undergoing froven embryo transfer

Intervinions Experimental group: nifedipine 5 mg anple doe
Control group: placebo

Outenmes Primary oulcome measures: wietine contractility after treatment (e frame 30 minures after trcarment)
(desipnated s wfery muse: no)
Secondary outeome memsures: mplanistion and pregnancy rates {tme frame 4 wecks) (desgnaned = afery
s o)

Starring dare Febmary 24, 2014

Cosvtact inkormation

Amaf Ben-Meir, MD: 97226776425 amal benmeirpmail.com

Mot Seindy 1 mor yer open for paricipant recruitment

Casper 2003

Tirial mame or vitle Lise of a calonm channel blocker w provent promature luteming, hormone surges in infernlity. pateno
{mimaodipine)

Merhods Randomised parallel double-blind controlled il

Participants Wormen 25-40 years of age with intact normal ovaries. carly follicular phase (day 2-4), serum follsche-stimufas-
ing hotmone (FSH) level < 20 mlU/mL and diagnoss of infertility, with recommended treatment of ovarian
stimulation and imrusterine insemination (1L1T)

Interventons Experimental groups Nimodipine 30 my wblen will be sell-adminsered by participans every 6 houn,
starting o the day that the ultrasound eriterion for hOL triggering is met. Tildes wll be mkes lor 2 days o
amtdl an LH sarpe is devected. whichwver coma fint. If no LH surge occun by 2 days. the hCG uripger (250
pricroprams tecombinant hCC) will be given, followed by LT in 40 hours, [Flurenising hormone (LH) sz
is deseered, hunan ehorionic gonadorrophin (WCG) will be given immediaely and 2 Uy will be performed
24 hours apar
Control proups same a5 for nimaodipime b an identical placebo will be selfadmmstered

Ourcomes Primary outcome mewsuress delay in LH surge by a1 lewt 2 days
Secondary oulcome measures: 1ide effect profile of nimodipine or placebo

Suarring dare July 2012

Contact tnformation  Robert F Casper: 416-972-0777; casper@®lunonfeld ca
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Casper 2013 (Conrinued]

Noves Enﬂyhmrumfmpuﬂidp:nlmmt

Penzias 20012

Trial pama or ke Mgniﬂjpﬁ;x:ﬂnhﬁmlhhmwtmwhmumwmﬂdm
stirnulation and intmuterine imemination: a double-blinded. randomized comtmolled sudy

Merhods Randomised parallel pmgnment. double-blind controlled ral

Parricipams Women 25-40 years of age at rime of enrolment, with both ovanies intact by history snd ulirasound ascement,
carly follicular phase (day 2-4) serum FSH level < 20 milUYml., disgnosis of subfertiliny with reoommended
mresrment of controlled ovarian hyperstimulation (COH) and 1U1
Women with unexplained infertilicy. palyeystic ovaran yyndrome and ovilatory dpfunciion (absence of or
irmegular ovalarion wath unknown cose)

Inserventions Nimodipine 30 mg quid erally 4 rmes a day for 8 woral doses in prefilled syringes

Chatcomes Primary outcome messare: LH surpe
Orher ouicoms measures: ponadotrophin levels and clinical pregrancy (positive pregnancy test and ultra-
sound evidence of fetal heart rate)

Swarming dare Seprember 2062

Contao informaten Khanh.Ha D Nggyen, MD, MPH: knguyen@beamnivt.com
Alan § Penzias. MDD apcmiu@bmlnui\.{aml

Noie This study is currently recruiting participants

Yasodilaton for women undergoing lertility treatment (Review) M
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DATA AND ANALYSES

Comparison 1. Vasodilator v placebo or no treatmcat

No, of No. of
Outcome or subgroup tile sudics  participants Statistical method Effect size
| Live birth 3 50 Risk Rarke (M-H, Random, 959% Cl) I.18 (081 1.69]
1.1 Glyceryhenniraie (GTR) 2 pE Risk Ratio (M-H, Random, 95% CI) 1.08 (0659, 1.71)
v placeho
12 PTX viramin E vs no | 112 sk Rario (M-H. Random. 95% C1) 1.36 [0.76. 2.43]
preatment
2 Vasodilator wde effecn 2 358 Rizk Rarks (M-H, Random, 95% Cl) 1.63 [0.33. 7.93]
2.1 Glycerylrmirate (G TN} 2 258 Risk Ranw (M-H. Random, 35% C1) 1.63 (033, 7.93]
Vi pl.i:r:bu
3 Clinical pregnancy 8 77 Oudes Ratio (M-H. Random, 95% CI) 1.38 (1.00, 1.92|
L1 Glycervitrinitrate (GTN) 4 418 O Ratio (M-H. Random. 95 CI) 111 [0.73. 1.68]
vE placeo or no tetment
3.2 Sildenafil v no treatmaent 2 139 Chdels Ragio (M-H. Random, 95% CI) 1.59 10.63, 4,03
3.3 Sildenafil + oestrogen v | ' Odds Ratio (M-H, Random, 95% CI) 260 [0.77. 8.75)
EED CECANITIEN
14 PTX & vitamin E v no 1 112 Oddi Ratio (M-H, Random, 95% CI} 206 10,97, 4.38]
ETELIENT
4 Owher advierse effocs 3 Risk Ravio (M-H, Random, 95% CI) Subtotals only
a1 Multiple gessation or 2 %0 ik R (M-H, Random, 5% C1) 1,89 [0.39, 2.03]
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¥3 M Lreatmeh
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NTG v placebho and PTX 4
tocopherol v no tresmmen
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Analysis |I.1. Comparison | Vasodilator vs placebo or no treatment, Outcome | Live birth.
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Analysis 1.1. Comparison | Vasodilator vs placebo or no treatment, Outcome 1 Vasodilator side effects.
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Analysis 1.3. Comparison | Vasodilator vs placebo or no treatment, Outcome 1 Clinical pregnancy.
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APPENDICES

Appendix |. CENTRAL search strategy

Danbase: EBM Reviews-Cochrane CENTRAL <Aupust 2012»
Search stratepy:

1 cxp embryo transfer/ of exp ferilizaton in vitro/ of exp sperm infections, intracyioplasmic! (1573)

2 embryo transferS.ow, (A7)

A vitro fertilifation ow: (1312)

4 ivienow (253)

5 iviow, (1872)

B icutw, (647)

7 miracytoplasmic sperm impoction®.rw, [405)

8 (hlastocyst adj2 transfer$). o, (64)

B exp reproducrive techniques, asisted! or exp insemination, anificiall or exp ovalation indoction (2194)

10 ssisted reproduct$.ow. (386)

Varodilaton for women undergoing fertility treatment [Review) 4
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11 ariificial insernination.tw. ($3)

12 il vwe, (284}

13 imtranserme msemimarin . ow. (386)
14 evubanion induc.re. (437)

15 (ovars$ adj2 stirmulae$).ow: (725)
16 superovideeS o (129)

17 owarian hyperaimulation.oe. (341)
18 GO (121}

19 nfernl® e (1762

20 subiferil §.ow. (128)

21 (ovani$ adi2 indoction). v {26)
12 endometrinm e {764)

23 endometrial.rw. (1933}

24 orf1-23 (6930)

25 exp vasodilaror apenns or exp nifedipine’ o exp neroplycennd or ep endothelium dependint ndaong facwors of exp nimc oude/
(187290

26 vasolitarorSow: (23 18)

27 pifediping.tw. {2758)

28 plyceryl trinitrate.iw. (5260

3 nitrogdpcerin o, (17340

30 nitric axide.ow. (2726)

31 uldenafilow. (655)

32 Viagra.rw, (120)

33 onf25-32 (23294)

34 2 and 33{55)

Appendix 1. EMBASE search strategy
Database Embase < 1980 1 3012 Weck 34=

1 oxp embryo transfer or axp fermlimtion in vitod or exp intracytoplasmic sperm injection! [464656)
2 embryo$ ransferS.ow. (10692}

3 in witro fertilifation tw. (18597}

4 icairw, (7785)

5 intragyroplasmic sperm injection®.mw: (5539)
& (blastocyse adi 2 vransfer$)low, (794)

7 ivi.ow, (20546)

8 exp inferility therapy! or exp artifical insemination! or exp intraterine insemination/ o exp ovulation induction/ (69349)
9 masivred reproductS.me. (1901)

10 arnficial insermimaron. . [43505)

L1 judewe (1570)

1.2 intramerne inseminaton$. o (2139

13 ovulamon mducs.ow. (401 3)

14 (ovani$ adi2 ssimudacS)ow: (5917)

15 superovidan S o (2837)

16 owarian hyperstimulanion.ow, (4563)

17 COH.ow: (1213)

18 infertilS.ow (47649)

19 mblenil$ mw, (3855)

20 {ovari$ adj2 inchaction).rve (250}

21 orf1-20 (115602)
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22 exp vaosodilaror agent! (366977)

23 exp nifedipine/ (42598)

24 exp glyveryl trinitrare! (31270)

2% nitroglycerin.tw. (10514)

26 exp nirric oxide/ (103890)

27 exp enduothelium denved relaxing facror/ (375%)
28 vasocilators.ow, (34821)

29 nifedipine.ow (21434)

30 plyceryl erinitrate.rw. (2384)

31 mitric oxide 1w, (119671)

32 sildenafil. ow, (5694)

33 Viagra.w, (3741)

34 exp sildenafil/ (13110

35 oo/ 2234 (511916)

36 21 and 35 (1295)

57 Chinical Treal! (R7037TH)

38 Randomized Comrolled Tral/ (327721)
39 xp randomization/ (59164)

40 Single Blind Procedure/ {16301)

a1 Double Blind Procedure/ (110472)
42 Crosover Procedure/ (34756)

43 Macebo/ (203536)

44 Randomited controlled tralf.me (77962}
45 Rewow, (98350

&6 random allocation.ow. (1171}

47 randomly allocated.ow, (17528)

AR allocared randomiy.ow. (1826)

49 (allocared adi2 random).owe (710)

50 Single blind$.rw. (12457)

51 Dooble blindS.ow. { 129919}

52 {{ureble or triple) adj lind$).ow. (277)
53 placeboS.ow, (178186)

54 prospecnive sy’ (211853)

55 an/37-54 (1268861)

56 e study! (16724)

57 cantt reporiow. (2X0488)

S8 abstract repary/ or lemer! (B41849)

59 orf$6-58 [ 1083375)

60 55 not 59 (1233599)

61 36 and 60 (236]

62 {20108 or 201 1% or 201 38).cm. [1835423)
63 61 and 62 {40)

Wasodilators for women undergoing fertility treatment (Review) £
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Appendix 3. MEDLINE search strategy

Dramabase: Owvid MEDLINE(R) In-Process & Other Mon-Indexed Cimtiom, Ovid MEDLINER) Dty and Owid MEDLINE(R)
<1946 to Present>
Search Serategy:

I exp embryo rransfer or exp fentilimtion in wiood or exp sperm inections, intrscytoplamic! (30226)
2 embryo rramsfer$.ow, (T452)

3 vire ferniltharsoncoee, {15444)

i fetoree (1722)

5 irfow, (14578)

B wosrw: (4536)

7 intracytoplasmic sperm injectiond. o (4455)
8 (blastocyst adj2 tramder$).ow. (470)

0 exp reproductive techiniques, sssted! or exp insemination, arficiall or exp ovalaton mduction! (48822)
10 assbired reproduct$.ow: (7780

11 arnhcml inscmination. tw, ($543)

L2 ow. (1055)

13 inrrauering insemination® rw. (1642)

14 ovulation mducS. rw, (31ES)

1% (ovan$ adj2 stimula$) e (4372)

16 superovula®.rw, (2781)

17 ovarian hyperstimulation.ow. (3423)

18 COH.mwe (950)

19 infervil$, o (38554)

30 subferal$.ow. [(3181)

21 {owari$ adj2 induction). e (210)

22 endometrivim_tw, (20658)

23 endometrial. ow, (38491)

24 orf1-13 (134363)

2% exp vsadilator apentsl or exp nifedipingd or exp nitroglycenind or exp endothelivm.dependent relaving facors! or exp ninc oxide/
(343600)

26 vasodilstorSioe. (29687

27 nifedipine.tw, (176111

28 glyceryl trinbtrane.ow: {1992)

29 matroghycenm.tw, (BE36)

30 nitric oxide.rw. (101850)

31 sibdenafil.ow: (4111)

32 Viagra.tw. (917)

33 o 2532 (405824)

34 24 and 33 (933)

35 mndomined controlied rmal.pr. (335409)
36 controlled clinical trialpt. (449640

37 randomied abs. (250530)

38 placebo.tw, (142828)

39 clinical trials as topic.sh, (162041)

40 randomiy.ab, (153445

41 tedalok (1G7769)

42 (crossover of cross-over oF cross overl.iw, (54459)
43 ot/ 3542 (RI]588)

#4 cxp animals’ ot humanesh. (377 3404)

4% 43 not 44 (757928)

46 3 and 45 (73

Vasodilators lor women undergoing fertility treatment (Resiew) 4
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Appendix 4. Menstrual Disorders and Subfertility Group database search strategy

Mensrual duorders and subfertiliny database (MIDSG) seanch for REBIT60 0220412

Keywords CONTAINS “ART™ or “msisted reproduction” or “sssisted reproduction techniqua” or *IVF” or "ICSI” o "in vitro
ferrilsanon” or “in-vitro fernlisation technigques™ or “in vitro fertilimtion” or “in yitro matiragon” or “intracytoplsmic sperm injectson”
or “subferniliny” or "Infernliny” or “TUT or “Invmmering Insemmanon” or **Embryo Tranafer™ or “ET or Tale CONTAINS “ART™
or “zsisted reproduction” or “asisted reproducion rechniques” or “IVE” or “HCS1™ o “in witro ferniliation” ar *in-vitm formilmaon
techniques” of “in vitro fernlization” or “in vitro maturstion” or “intracytoplaumic sperm infection” or “sublenility” or *lnferiliny” or
“ILT" o “Intraatenine Insermimation” of ~*Embryo Tramder™ or “ET™

AND

Keywords CONTAINS “vasodilation” or “Vasodilaor Agenen” ar"Nifedipine” or™ Nitrie Oxide”or “nitroglyeenil"ar “nitroglyeerin®or
"nitrous owide or “plycenne trinirae”or “ghyceryl trmiimae” o Sildenahl o "viagra” o Tilde CONTAINS “vasodibanion™ or *Vasodils.
wor Apents” o Nifedipine™ or™* Nitne Owide"or “nitroglyceni“or “nitroglycerin’or “nitrous oxide”ar “glycerine trinitrase or “ghyceryl
trmitmaie” or Sildemafil or “wagr”

Appendix 5. PsyclNFO search strategy
Dratabase: PepcfNFO <1806 1o Augo Week 3 2012
Scarch Srategy:

1 exp reproductive sechnology! (1164)
2 in virro fernli?anion. o (466)

3 iviettw, (16)

A (ivf or et)ow (B4558)

5 wonrw, {38)

& intracytoplasmic sperm mjection$.rw. (33)
7 (hlastocyst adj2 transferS).mw (2)

8 assivted reproductS.ow. (432)

9 armihcial inseminanon.ow (214)

10 niew, (14)

11 intrauterine insemination$. o (13)
12 ovulation inducSaw, [16)

13 (ovan$ a2 seemulan$) ove (44)

14 ovartan hyperstimulation.ow; (8)
15 COHoawe (54)

16 superovilar$.tw. (5)

17 inferulS.ow. {1267)

I8 subferrl$.ow (540

19 (ovan§ adj2 induction).ow. (4)

20 orl1-19 (H7609)

21 exp vasodilamor drgs (469)

22 nifediptise.rw, (327)

23 nitroglycerin.ow, (123}

24 exp Nitric Oride/ (2039)

25 nitric axide twe. (33045)

26 visodilaror$.ow, {404)

27 plyceryl triniteate rw. (65)

28 exp Sildensfilf (227)

29 seldenafil.ow, (426)

30 Viagra.vw, (198)

31 orf21-30 (4954)

32 20 and 31 (157)

33 rando.iw. (35907}
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M conmrol.ow, (279142)

35 double-blind.rw, (16217}
36 dimical trialsf (62349)

37 placebo (3260

3 cxp Trearmene! (523707)
30 o/ A5-38 (794477

40 32 and 39 (G1)

Appendix 6. CINAHL search strategy

£ Query Resuls

555 S40AND 554 F: |

554 S410R 542 or 543 or S44 OR 545 OR 546 OR 547 OR S48 851657
OR 549 OR 550 OR 551 OR 552 OR 553

553 TX allocar® random® 3855
552 (MH “Quantitative Sudia”) 11,768
551 (MH "Placchos") K650
S50 TX placedsw® 31310
549 TX mndom® allocst® 3,855
S48 (MH “Random Asignment”™) 36,961
547 TX randomi® control® orial® T

S46  TX( (aingd® 01 blind*) o (singl® 01 mak®) ) or TX { (doubl® 708770
nl blind®) or (doobl* nl mask®) ) or TX { (ripl* 0l blinsd®)
or (mpl* ol mesk®) | or TX { (mebl® nl blind®) or (trebl® nt

mmk”) )
S45 TX { (enehl® nl blind®) or [enchl® 11 mask®) ) i
544 TX( (mebl® nl blind™) or (rebl® ol mask*) ) o
§43  TX clinic* nl trial® 162145
$42  PT Clindeal trial TSTOT
541 (MH “Clinical Trsak ") 173,244
540 ST ANDSW &)

Wasodiarors for women undergeing fertiiny trearmaent {Reviow ) i
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(Comrimued
539 SMORS29ORSIORSII ORSIZORSBORSMOR 14,436
535 OR 536 OR 537 OR 538

538 TXVign 355
537  TX sildenail 1420
536 TX nuric onde 8,058
§35 TX nitroglycerin 1,288
834 TX plycerd winitrate 166
533 TX nifedipine ROS
532 TX vasodilaror® 4087
531 (MM "Niroc Ohide”) 2408
530 (MM “Nitmglycerin®) 463
529 (MM “Nifedipine™) joz
528 (MM “Vasodilsor Agerus™) 1446
527 51 ORS2ZORS3IORS4 ORSSORS6ORS7 OR S8 OR 13,996

59 ORSIDORS11 OR 51200 513 OR 514 OR 515 OR
SI6ORSI7T ORSISORS19 ORS520 OR 521 OR S22 0R

S230R 524 OR S ORS28

826 TX endometrial 3,96k

525 TX endometrium 1,437

524 TX (ovar® N2 induction) iz

513  TX subferil® I

§22  TX inferl* 6512

521 TXCOH 59

520 TX ovarian hypentinsulstion 9%

519 TX superovalar® 20

518 TX (ovar® N2 stimulat®) 194
Yasadilators for wornen undergoing fertiity treatment (Review) 50
Copyright © 1014 The Cochrane Collaboration. Published by John Wikey & Soos, Lid.

pag. 136




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

{ Comanued])

517 TX ovulation indic* L1
516 TX intrauterine imemination 122
515 TXIU (]
S14  TX anuhcial insemination 427
$13  TX assisted reproduct® 1,172
512 TX evulsnon induction 470
511 (MM "Ovulavion Inducnon”) 200
510 (MM “Insermination, Anificial”) 226
5 (MM “Reproduction Technique™) 1611
582 TN imrcytoplasmic sperm injection” 28
§7 X tblastocys® adj2 ceansfer*) 1

% TXis 231
55 TXnf 1034
4 TXivia a5
53 TX embryo tramfer® G20
§1 (MM “Embryo Trunsfer”) 7
51 MM “Fenilzaton in Yimo') 1,330
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6.3 Publicacion III: Estudio caso control de la asociaciéon de defectos
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PREMATAL HAGNOSIS

Al ARTICLE

Birth defects in medically assisted reproduction pregnancies in the
city of Barcelona
Kosa Guignoiiichez ', Benn SontomoninaRubio”, Jooguin Sokodor and Antoni Boerell? ®

!Wigre Hospial MIRSA, Gimn, bva, feu

e che Sintemits d nfomanid Sandin |SESIS] Agdeea di Sohi Piblicn de Bamelene, TIEER Epichamicdeagin p Sobed Publern [CIBERESF, Ingiur o imesigocit
Biomédicn (B Sam Pay|Barcsiona, faicslona, r_'PT.'I

'Cerrrtrent of Moo -frol Madcine, Hespial Clinic de Boncsliona, Bansiona Catglonia, Spoe

*Commwondance ko Anion| Bonell, Emall: coonsi8dinie cal

ABSTRALT

Objectiva To ussess the ussociation between the use of madically assisted reprodocton (MAR) and birth delects
BB in pewboms and ferminotions of pregnoncy In pregnant women registered in Barcelona in the period
1992 vo 20457,

Methiods W studied 1905 cases and 2722 contriobs in & retrospec e popuabition based cass=control stisdy, Coses
comprised uny newbom presenting ot least one major BI), as well as any pregoancy terminated becase of BL.
Controls were newhoms without BD. Expusore was MAR. Adjusted odds mmos (00R) with 95% confidence intorvals
(1 were caboulnted by means of logistic regression (o assess this nssocintion,

Results Thie MAR was demonstrated o be associoted with BD, after adjusting for probable confounders (a0 = LB;
O5% Cl=14 1o 2.5, Hegarchng MAR modalities, this assochitlon was statistically significant only for asslsied
represduction echnigues (ART) (a0 =27 95% O = LB 1o 4.0, In che strmtified anabysis by strocticl BE categomes,
frequieneiis for all eateporios wene increased after AR with the esception of hosd-faee-neck-ew defects, tone after
artificial insemination, and digestive- abdominal well defiects in ovalotion induction.

Conclusions This study demonstrated o strong dssociation between ART and B0, with an abmost thmeefob] inomessed
risk for overall B afier ART, as companed with nateral coneeption, Increased associagioos wone abso observed for

almest oll structural B catepories. © 20070 jolin Wiley & Sons, L.

hundmg source: More

d piimimt Mone declored

Conlle

INTRODUCTION

Mg elear estimutes ane aviilable for (e oomber of chilidren
Born with birth defects 100 sworldwide,” The EDROCAT, the
Eurespenn pogpulagion-based BD regisimes nenyork, reporsed o
L presabence of BD for dhe perdod 2000 o 20047 similar
e thue 2% obvserved by e B0 Repgary of the ity of Barcebona
(REIMCB) during the period 1992 to 2007 Thire is o prowing
evidence  for an associatbon  between an nereasel B
prevakenee and v wse of medically assisiwd  reprodoction
VAR, although ke populaton-hased sudbes ans searee. ™
Aned this becomes more evident with the recent hoge
xRk ol AR |||'|.|:||v‘|llg pamete Hiuhl|h||i|.L|1:||1 |kt
reproduction wehmicues (ARTH, sccounting in 2002 for the
bimh of about X000 babies  woddwide '™ o some
chsveboped countrles, the fesulting higher BD prevaksnce wi
foumnid by b 4.2% for ART* Wowadays, concern over the safity
of assied reproduecton  pregnancis could  be an jssue,
becanse of intedering  latrogenic  owors: soch as pamets
manlpulation, tvalaton indoeton, or liteal phase soappaor

Prencaal Diogroshs 2014, 34, 177-334
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dhrusgs, ot bo mention the underdying cavses of inferiliy, '

Furtlwermicre, many studies have feund an association benwoen
ART and adverse peninatil outcomes inosingleton pregmaoncies,
spch a5 prewnn delivery, vory  prowerm delivery,  smadl-
for gestaibon Bables, and intranierne growah rerandadon, as
well s BT Wowever, some stidies have oot found any
mssocition,

Systematie reviews on ART lincleding (a sitre feridizanion
(VF) and  intracvioplasmic sperm injection (1CS0] hawe
demomstraned an increased BEY risk, as compared wirh natoral
conception  pregnancies =7 Limimtions of e reported
siisches gfe Hembiogd ~|I11|\i~ siee, ladk ol @i :u.!c{]l,l.l.llr il pial
grongp, o adjusement or confownding vamables (soch as
moutermal agel, angd mo incfusion of MAR murlalities other than
ART, susch as arbfucial nseminabon and ovialaton odoctkom.
Our sty was: based on the large population-based registry
of the oty of Barcelona (REDCH), Including a conslderalibe
number of cases and controls from o 1-year perod (1992
HHTE The main objective of our stdy wan g0 assess the overall

S 7012 ok Wiy & Son, 1
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B, Guicpre Wikcher of ol

and stratified prevalence of BD obierved in newborns wnd
termbaied preghances md el acodation with different
MAR modalities, in Barcelonn between 1992 and 2007,

METHODS
This wus an individusl-based rerspective case-control study
wing cases and controk already registered in REDCH, the
puorpiiilation -based BD Regitey af the city of Rarcdona, o pan of
the EURDCAT netwiwrk. The study population inchided all
prepgnant woimen who delivensd 8l 25 matenity hospitaks of
Barcelona, 5 public and 20 private, during the 1992 o 207
period. The REDCE gathered dats for more than the 87% of the
approximately F2500 anmual binks Birhs among Baoelona
msidents attimded in centers outside tho city limits seomimed
omily for 3%, and half of them were also recarded in the REDCIL
The three full-tme purses of e BEDCH contacied the Obsterric
v Pedditric sl in thwe participating centers m obtain detniled
nformation reganding prenatally as well as postnatally deecied
B, In addition, they actively searched for prenatally disgnosed
BI) in mewboarns (rom oter sources: Cyingenste lnboratones,
Chistetric wltrnsound unlis, and Deparments of Pediatrios,
Pedistric Cardiology. and Pediatric Surgery. Information from
mses and contmol wes abo obtained by o semi-sroctoed
quasticnnaine and through medical bsory notes ™=

Cisims comprised mrvy sewhom, delivered alive or dead, beyorad
Mhweeks' gestation peesenting af least one major B0, as well o any
pregancy ennmded bemse of W) The cases were mostly
mecnuiied postristally il the fifth day of lifi, just e hosplial
discharge. After ochsion of genetic sydomes  (either
chmemimormal, slcrodehetional and sioge-peoe defincts), souctuml
s were clissified inio e Dlowing seven criegories soconding o
the tratermustiosn sl Clussficntion of [iseass % contral nervas ssiem,
hemd- fe-nedk -eve. cunfovasoulsr, resplratory, gostrobniestinad med
ool woll peviourimary, and sodeal™ A vy random
sarmpde ol aboul 2% of ssbons withows BD, delivered alive or desd
in wadh participating matemity bosplisl served a8 the control
sarrple - “Thie muemiber of one control for each yesr was caloulied
using the predous year data, aotondieg o the follwing Fonmul
C=muniM, whem m s e ol moober of BD cases i the dity,
n i the number of binhs in o gven hospial, and ¥ B the ol
murmber of births fom. mothers esident B the city

Fxposure 0 MAR was defined as the wse of (1) ssised
mproductive technigues ewvolving gamets mandpadation (ART),
corsisting in the exra corponml fertilivation procedure known as
IVE with or without ICS, the katter menning that a single spenn &
mjectid bnto the cytoplasm of an ooovte. (23 antificlal insemination,
comdating In the Fallation prooxdure o which sperm
artificially placed irto the e, inrvaginally or ivtmcervix with
prtnes o domew's sperm, d (3) ovelaton isduetion whilch
comsiss in a phammacologicel  treatment o anificialy induce
cvudation. Gamete infr-fallopion imnsfer is the procedurs n
which both gamastes ane ransferned ot the allopian b, bt
bwcaviase of is how Trespuency, B wis not asalyveed sepacaely”

Several poteniial confounding variables, vither with biological
plausibility or described 0 othe lersure, were anslyaed
dichotomously o ssess the sssoclation between MAR exposure
and BIY, maternal age (<35 vs =35 yvears); pariy (nulliparous ve
O O FEAER previou s prregnanchs ), prese i ing disberes mellins

Prmciicd Diogneni 3014, 34, 377-334
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(yesinof fead gender (maledfemalel; muternal obesity | body
mms Wide =30 ve <30k and asoplsmosds, fibella oF
cytmegalovirs infection m pregnancy (yes ool

A descriptive analysk wis perommed with maternd and
pregnancy characteristics being compared between cases and
congrods and between MAR and natural conception pregnances.
Mareover, o descriptive anabysis of stroctoral BD catepories was
periormed mid compured bebwise MAR aind natiral cobicepion
pregnancie. Fropartions were caloulated, and the chi-squared
est or the Fhlwr's exnct test was used 10 determine whether
differences were significant. Finally, bivariate and multivariste
logistc  regession  anabyses were oondocted o aees e
issociaons between the use of any MAR modolivy (AET, ovulation
mchuction, or anifical inssmsation) and the sats of case, both

ot il wall, genitourinsary, and skedenl, nuuﬂuly.h the analysis
of wach BD catepory, BEs o other calegones were exchadesd, snd
il the controls bcuded We mbadeted bow aoy MAR and
noirally conceted pregrancies werp swoumened in the BD
wattegrary and bn congobs, and the BD nste among MAR anmd natural
comcepehon wes subsequenily obtained. Associations wen assessxd
with estimated odds ratos (OR], crude, and adjuesed, os well s g
S conficenos intervals (955 I, Variabses found o be issocisisd
g0 BI, MAR exposicire, of both wiae used for adjustiment.

Dhuring the Wyear sudy period (19F92-2007), 4150 cases and
007 coireds werns inchoded i onr stady B the REDCT Reglary.
The number of BD (o ane year wis used as the maimber of controds
readed the follwing year. The veardy variation on the BD mibe,
ranged from LIPS (20134400 bn 1992 w0 260 OIS/ 12 2 in
1990, with & mean BD e of 200 @ISN207500 thastigh the
ok 1952 1o 2007 pedod In 5% of the cases and 25% of the
contrmls datd on exposure 10 MAR wene missing, Matermal and
pregnancy chamcerstios (matemal mge, oy, hesity, preesdsting
diabetes, fetal gender, and tosoplssooosks/rubells foytome galovins
Eifection in pregrancy] were compared between posgnmnc e in
which MAR exposum dats were svailabile amd those with missing
it 1wkl slection biss fenmos wewe only obsened In
bl oge and preevising diabstes Among women with MAR
exposure dotn {here wis o lower progortion of sdvnoed mtemal
g (=35 yearsd (27.2% ve 310, p 0000 ) ard preeesdsting diak s
(1L6% v 19%; pr< 0001 ), elthough the median maemal age wis
Ryean i both groups These vadables were sed for OR
ufpstments n the fnod anabyis. Thendone, the swdy ssmple
chuded 19065 coses and 2722 contmls, resulting in & statitoal
povwer of BFG (o detect an OR of 15 with an alphe riskof (005,

RESULTS

Cases comwised 1386 (T3%) newhborms predsenting st keast ome
majr BD, as well as 519 27%) pregnancies terminated
becose of BD, whereas the 3722 infanis were sehecied as
controls, paired by comter and year. Advanoed maternal age,
multiparity, preessting dlabetes, obeslty, and male fotuss
WEre MOore comunon in cases as coempared with conirols
(Table 1), Funhermmon, MAR pregnancies were chamscoenized
by mare advanced matermal spe (OR 2.9; 95% (1: 23-3.7) and
preedsting diabetes (OR 63; 95% CL 24-166) as compared
with naerally conceived pregnandes. Conversely, multiparity

© 30T 3 John Wiley & Sor, Lid
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Birth dokecty in madcoly oysived reproducion

¥

Table | Comporison of maernal ond pregnoncy choracieristics behesen birth delect coses and controls

B come (MNe
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Lirh i o vl & i | 2 al = =
1, corhonos mmse bt b (T, ooy wio, B booy waons noies
o PO (e o

T T e LT N

(O 08; 35% CL0,6-0.9) wan less froquent in MAR pregnancies
As mamtioned before, these variables wore considersd as
potential confinnders I the asociton between BD and
MAR, and were includiad in thie multivariate analysis. Matemal
obusity and ftel sex, asocaled with BD, bt oot with MAR,
were ako used for OR adjustment. Ghven the subsiantial
proportion of missing Jdais on MAR exposure in preexisting
dinbetes and the diffesent proportons of missing dats between
ases and conimls  for p:iilhl, anid IIII:"h‘F. i inalssliig
calegores lor preedsting dishetes, pary, end obeslty were
inchsded in the models presented in Tobles 3 and 4

oM peschcling =peege] escwp otk roen ool rmsing incladed]

Among the 1905 B0 cases, there were 576 known genetic
syndromes and after evchision, 1327 swmictural BD cases
remadned. i these 1307 fetuses, 1997 defects were obsiavid,
resuibting in o mean 15 structural defects per fetus. Amiong
210 naturally ooncetved pregnancies there were 18] defecis
and amang 117 MAR pregnmcies there were 196 deflecis The
distribution of structural BD categores is outlined in Table 2,
being the genlmurinary (228%) and the cardiovesoulas
defects [175%) the most commonly observed. No significani
differences were found between natural conceptbon and
MAR dimributions

Toble 2 Disribution of the 1997 sruclural defects divided by colegorias, in both naturdly concaived ond madicolly assised

en preghancies
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Tedile 3 Asmsociation betwesn medicolly ossied repraduction and ity modalities with siructurol birth defects, expressed in crude and

odjusted addh rafics

Controly {MNm 2
%yn|
AR REIA ddpan
AT okl

ST |W¥ A0 Snrm 2.1 B3]
Aribenl s 1.0 ) B4
e ik 1.4 108 10 e

olR (¥5% O
12T <0001 LA 4-25) a0 |
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11 o2 0 0 11am ez O30

1, i et WF, o wanbeilesion; £S5 meocycpoemc smem mmee; {1, by dulech

M cxch nan; olF, CF oclpamd by sossmol ope, pociy Py

deshetsa malina, oheuy, ard binl e WAL nediomily il spoierne A, osnsil speodores srherss ok s messenonl W 5

Overall MAR exposure was observed in K8% of the cases
and 4.4% of the contmls According w the different MAR
modalities, ART was preseat in 58% of casm and 2.1% af
cotrols, artificial nsemination b A% of cses md 190% ol
onirols, md owilation Bducton B 10% of cases and 1.1%
in controls (Table 3). Gamete int-falioplan wansier, fownd
I 0.2% ol cased and 0, 0% of controls. wis excudel from
smibsequent analysis because of the reduced number of
mposed pregnandcies

The MAH sl BI) were significaitly ssocisted |odjusted OR
iR LA: 95801 L4-25 even fter adjistment for confournding
varkables (advanced maternal apge, parity, prevustng daleies,
ubesity, toxoplasmosis bl b/ cytome galovines matemal nfec-
ton, and fetnl gender] Mable 3). In the srratfied analyss by
MAR muslalities. AT abowwnd a soromgger association (OR 3.0
6% (1 2.1-4.9), evens alter adpsoment (sl 27; 865001 1 8-L1).
In comtrest, no association was Buand between BOD and ether
prtificial brosermd natieey o eovulotioe Dot e,

Proporntins of the differenst BD categories observed in naturml
cunception mmd in MAR pregnancies are owilined in Table 4. An
msociation between MAR and BD wis demonstrated in all BD
categpories, for both cnade and adjusied andyses, with the
e prtion of hewd-face -neck-eye defects (Table 5. [nthe double
st LR Rl it o l:hy AR rrvowd mlin e b‘y'ﬂ.l.'l CHEERTRe], ART whs

ssmockled with ol BD categores but  head - face-neck-mye
Antificial rsemination wiss only assocatsd with an incomease in
genitourmnary B i the crudi aalysis, and ovilation induction
with digesitive and abdominal wall defects in the adjesaed
nrmlysis (Tolkvke 5),

CASCUSSICN
The main mding of o wmudy 5 ot sslaed reprodoction
pregmancies and BD wene associnted and dhat this assockstion
was demonstraied only or ART (mchadieg IVF and 1051 afier
sirmiification by MAR molalities. In the stratifie] soalysis by KD
coegodes. his msockaion with ART was obserosd lor all the
cmegnies bl head-foce-neck-eye. Hegarding other modalities,
sigpnificant  pssecinthons were only bumd  berween  anificial
inseminmtion amd - geniudneny defecs and betwesn ovlstion
irhusetian wnd digesthve and dvdominsl wall delecm

Several stuchies hive assesed the assoclation between B0 and
ART.”‘“ the MAR mosdality i.r|.“1-1\i||,“ Rameie ml.u'lirqlll.lh:ll.
Hovwever, mmost of them only included relatively lew BD cises
Chir sample size is rnlll[ljrnHu with thar of larger “dhlL]T
atul the resuls are in agreement with those repored by four
mets-amibyses " We found thal B were 2.7 thne mote
frequent in pregnances concelved by ART, a8 compared with

Table 4 Distribution of structural birth defect categiories in notural conception and in medicolly ausised reproduckon pregnancees and
its modolifies. Denominators change in each colegory becouse only controly and BD of each specific cotegory ore comidered, being

other colegories excluded from the analysiz

Micharad conceghon
Lal

MAR modolstem
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those namurally conosived. Cur OR is higher than the 2008 557%
01: 15280 repocted by Hmmsen er o™ and dun the |20 200
@5% CL 1L02-1.50) found by Kntalinic o al These differences
iy b explatied by the tnchushion of terminathen of pognancy
i our study idifferently 1o the Hansen study) and by the use of
mdirect calculation for OR e Kaalinie stody.™

Mot all studies hive lownd an incrsssed 1D requency in MAR
Thiis. Erdcacn and Kallen found & 089 OR (99% C1: 054106 for
the ssociation heween TVE and BD™; and Yo o af, reponed a
L2% BD frequency in ART pregnanchs (simisr o te 14%
froquieney 1 the 2008 anoual consus)”™" However, both st udies
weere based on small samples. Induding anly 516 and 188 BD,
repeciively. Unlike ART, an sssociation with BD is not usually
dierteciod for other MAR wodalivies, Thus, our ndeggs reganding
artificial inseminaton ae in agreement with Yan of al. who
reported 1,1% o L3% BD rtes, comparnble to 1A% found in
the general popubation.™ Similarly, the laek of msociation fouwnd
between ovulation induction wed BO bs o agresment with other
reporis, 7 alihowgh Zhu e el found an asocation when
b rl tret et was used.

Regarding BD caegores, we found thal ART was associated with
all of thesm brui head-face-neck -eve, wherss in previous repors, i
wa ddemonsinae] only for he cardircseular, skeletal, and
irogenitul defecs ™ Halliday et ol eqlored new BD categories
socowding o the onganogenssts stop 0 which the defect s
origsted and conchded that tds was mose rdeviet than the
e system imolved, given the AET aml  blasiogenesis
dhifiorts wene spocifically asocated (a0 2RO SB% 1634815
Beeftus o ol (oo the ART was ssocited with diffenmt B0
rypes, such as hean septal defocts (n0H 2.0; S9R0T Li-4.40, facal
clelting (n0R 24 B5%0T; 12-61), eophapal aresi (0R 4.5
SECT 15-10.5), and anorectal atresin (90R 1.7, 85%C1 15907
Surprsingly, in our study, the stongest association wais
obwerved with respinstory defisco, but given i low froguenicy,
the results have 1 be mterpreted with caution. In our sudy,
genliourinary defects were the only BD caiegory show iig a
trend of ipcreased frequency after ertificial losemination,
suggesting u real associstion between male infertilivy amd
hypospadias, M most frequeent genilourinary defec.™

The resudts af our study sugiest that ART pregnancles, coimry
1o other MAR modalitles, present an increased B requency, it
Ruis bewn speculited then the ceaning prociss of the coll cluster
smounding ihe oncyle, carried oul prior @ IVF, may produce
changs In the progiresston of meloss. Particularly In 105, oot
ouly the spermatomoon pro-mucless bul also the aorosone s
introduced into the cocyte, and digestive encymes coold iopade
collular honwostasis mechanisms. Funbermore, the mehionine
comtent of cultunes may represent another lamgenic boror that
ol proocuce chingss in the methBation peteeny ™ However,
thibs sockathon does fol gl 6 caimoal reladinsbip, gen et
the BD excess ool also resull from the inherent charncteristics
d‘duhﬂuuhpnpuhﬂ.”&bmhhm“snﬂ;huulw
sirigleion newboms from treaiad and uniresod bifenibe couples
both presenied with moe BD than mewborms fom keride
couples, sugggeting that populstion characteristics, rthes than
the treatment kidl, B the coose of B0V SimBardy, Dovies of al
meperted thit a hisory of mferility, elther with or withou assisted
conception, wes significantdy seocibed with B0 On e other
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hand, 8 his been reported that meeospermic men had a high
prevallence of chimomosomisl abnommudites, in oontrass o non-
seodmprermic e o digibde for IC9."

Thie majer weaktiens of our study ls the high proportion of
missing data reganding MAR exposure [534'% in the cases and
25% in the controb), although the homogeneity anabysis
bEween women with avidlable and unavallsble MAR data
showanil similar restilis in aboul B0% of warables, revealing a
miindmal likelibood of selection bias. In women with missing
MAR daty, advanced maternal age G235 yearst and preeustog
dialeim weiv moie freguent than in woosen wigh data
avaliable. Doth lectors were assockited with DD and MAR,
and therefore, the study sample could enderestimate the oue
mmociation. Interstingly, the frequencies of missng dna were
not related to ether MAR or 1o BD. The remarkable amount of
missing dsts on MAR expoatre in the reglsiry can be splained
by the fact tha most wormen receive MAR in private clindcs but
deliver in public hosphials Medical records are not updated,
and winmen may withhold information fmam their midwives or
doctom, When mothers ure intervdewed by the negiiry numes,
theey are asked about MAR. but this imerview s not abways feasible.
Similarly, data on preedsting diabetes and inxoplsmosis/ mbe s/
cytomegaloving infection dising pregnancy are often missing,
eqqually rom cnses and conrob.

A seoond major weakmess of our snedy B the presence of
potentinl unbaoncad confounders, that i, unbalanced varlables
between groups that can @it the variable being comporsd. No
mmtching of controk o cases (on the bads of similar whies of
confounden of progeeasity scodog ) wis carmied out in the Registry,
s comvoerns aboun sdection bias conubd be maised, Coossson of sven
ove trup conibunder froimn the: multhariae sijust mend may e
o biased estinoies of v oe asociaton betwesn MAH and
BOL. W have identified six matemal /pregnancy-relatiesd variables
thut are suspecied of being potential confoundes, and we have
testen] ench one for significant association with sither MAR or
BOY o] thasse thet are sgnificaily ndated o MAR dnd for BD
wizre included in multhadate lgdetic negrission o esiEnate a0Rs
It b obsvious that there s oo unbimised umber of possibie
evmfouriddei, s only seme of them, predoudy roportsd @ e
Ererature, taw been amabied Howews, we asessed meardy
200000 births, and this could belp 1o balance confounders.

A third Lmitation of the study & (hat only [0 dingnosed up w0
fifth day adter binh could be registeved by the REDND and
themfore ncluded b the study. BD manifested laver in 1ife hawe
been overlooked, this limitation belng shared by mow of the
B0 reghries ™ Fnally, the last lmbution & tul only fetises of
2irweeks or more. alive or dosd, were included @ controk, and
the remsons were that in the 19905 cases diagnosed under
20weeks were rure, s patholegy studbes b mscorrhiges 6
cuitily o structural foral fofis were ot avallable.

The man stoength of our audy i the Tacy than this is one of the
few stuilhs dealing with the ssockation betwesn the diffessot
MAR imvodalithed ancd the differein BD cotegories, somme hing nwde
it by the: barge iumbser of B cases amd conools, in contrst
i the vist magority of seported studies asesslng the ssockitlon
between AHT aid BD. A sscond arength B the indosion of BD
coses yndergoing tenmination of pregrancy, which overcomes the
detection bins produed by only consbdedng B0 in lve bistha In
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Birthy oty in masdically ossivied reproduciion

k)

addition, ol the essociations were adjusted for lkely confounding
varighles, stich = mslernol age, porlty, precsisting diabetes,
ol odwesity, oo plmsmosta/ ru bl ey oo nus nfection
in pregrancy, and feal gender, unbke some of the pullished
studies™

COMCLLISIONS
Dy stuady shows that there b o strong sssockaton between the
use of ART and the probabiity of BD, with an almost threefold
mcrease in companison W natural conception. In contrast, we
did not find an excess risk In pregnancles from ariificial
msemination or ovulation induction, This sssociation benwiren
the wme of ART and B0 b observed for dl 1D categories but
head-face-nedk-eyve. Only dpecific BD categories werne foand
i present an eswos fsk after artifical  msemination
Igenitourinary defects) and afver ovulation Indocton (digestive
mnd abdominal wall defects). These resilts ibould be carefully
mterpreted because this ia primarily descriptive data and their
‘acdjusted” values wre siill quite tentatw [because of the
unknown effects of mising dats and unbalaneed growpas),
Given that AKT accounted for more than 20000 bables
workdwide in 2002,'® and tsking into sccount our rsulis, thee
prevalence of BD moay neresse further”™ "™ Thus, a public
heabih isue i emenging” A survelllance system for ART at

REFEREMNCES

1 Wrrkd et Ungannskecatioms. 10 plobul Dby ool i 206l dpictane. Coresbom,
O WA doniameil. TR werw whisimties! sl om T Ao 000

2 Fusopeun Ssrveilance of Congesinl Anomialios, Special o the
siatim i hiembth i the Bunypesn L nse ooogensial msbfoom s’
FATRERCAT Cowviral Risigiaary, Ulivhoeriaby of LFlabor, 208 WS
[LERT T TRl Hq-rhﬂ-.mbmmm | om
Augund BT

L Salvador |, Cunille M. Bicard b Rsig A (Binh defecs regsiry of the oty
oo arveboie PREDACIN | Ane sl Wogerr 2008 IWWW dooumen] THL
T e by ! eiber dboos SEELC I WE 000, udf | Aor emasl
a1 Mgt 2000

& Mairr S, Hisk of comg R [ ! bimmn e dasisiesd
Pigtnaluctbon s lighee than perviosly thooghe. IA] D02 ME 19

& Fimom A, Esaymna AT Kapyns K8 A mets anabvis of the mpacy of
IV il HCS] iy i inadhr st ioie afled sdoing o ihe ofied of
srhiprdicy, | Aaslst Rpprrod Geenet 200 12008 0490 715,

& fegers-Hodeehlld F, Adanmon GLY, de Mo L of ol The Sermional
ot o monitorng asied mpodoctve echoolory (WA,
il el Wiorled | Bedithy Cragg bt iam. (WL vov i ghsary of ANL
rmstmdogy, ZHE Feanil Shend JO0SHT T 15820

T FIVCAT NITT. | Informadiom wystem om oo epeoduc ton] W
horanen ], Catala 20, LRL hlpd fewor genost el Aoomsad on
| Auguint S50,

& ade Muoweon | Geussens ¥, Hisnachanys S e al Amised mpodocive
hinchaimesbivgly’ 1 Db gut. 7 rwiiln i il Dven Dirooosn ol alers
Ty PSETTEL Hhaem Mopreosd 200 220 7] St

& Nybow Andereen A oo ¥, Shatiacherys 5 o al Asssad
rognosdaictivr dechinology anid Sntrserine imsomom o in Fomps,
M rimiats gennet i From European roglstors by IS0EE; TSHHE The

pmin IV Firgg o v AN, s e Blime e sachety
ol huyman reproducion sed embryalogy (ESHEEL $hom Beprod
00 S D 2T T

11 B e raal () it et B4 ity Awsluiedd e pead o e
Techmndegy ACHMART), de Moomon | Loncesier P, ool sl World
oulalumabive weport on sl epenductbes fechniology. 20, Hhan
Pogonal JOUHE 20 T0- X0

L1, Masines-Prias ML Vosinied sepmdoctye oo lmologes s ind
dser Mk Emogendc o geaeact] Bvid Pedias 306 2465

b el

Prwnciol Dhogamia 20 14 34, 107304

pag. 147

the Emmopemn level should identify mothers ot Increased risk
for B and the ideal conditions of embryonic development in
MAR technigues.
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7. DISCUSION

En este trabajo de tesis se incluyen tres articulos centrados en el andlisis y la
generacion de evidencias sobre diversos aspectos de la reproduccion
médicamente asistida (RMA). Cada publicacién, aparte de generar las
conclusiones especificas de cada uno de dichos analisis, ha contribuido tanto a
conocer la calidad de las evidencias disponibles en este campo como a crear

conocimiento y conocer la necesidad de investigaciones futuras.

La metodologia de esta tesis se caracteriza por el uso de disefios apropiados
para responder a cada cuestion planteada y minimizar los sesgos para, asi,
obtener evidencias de alto nivel. A continuacion, se hara una reflexion sobre la
interpretacion de los resultados de cada uno de los estudios, y se pondra especial
énfasis en los principales hallazgos, en los puntos fuertes y las limitaciones de los
mismos. Posteriormente, se llevara a cabo una discusion general del trabajo de

tesis.

7.1 Discusion especifica derivada de las publicaciones

Evaluacion de las Guias de Practica Clinica en Técnicas de Reproduccién Asistida

La evaluacion de las guias de practica clinica que contienen recomendaciones
sobre técnicas de reproduccion asistida muestra que la calidad de estas no es
optima. Solo tres guias (22%) fueron consideradas "recomendables", 970131 |as
11 (78%) restantes se calificaron como "No recomendables” o "recomendables
con modificaciones" 154221230 Estos resultados son similares a los que se hallaron
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en otros estudios en ambitos diferentes.® 22 Por otro lado, los siguientes dominios
obtuvieron una baja puntuacion: "Participacion de las partes interesadas”,
"Aplicacion” y "Rigor en el desarrollo”. Este ultimo, que es uno de las mas
preocupantes al considerarse crucial desde el punto de vista metodologico,
explica, entre otras cosas, como se desarrollan las recomendaciones y los criterios
utilizados para evaluar la calidad de los estudios y el grado o fuerza de dichas
recomendaciones. Estos resultados subrayan la necesidad de mejorar la calidad
de las guias sobre TRA y, ademas, son ampliamente consistentes con otras
evaluaciones realizadas previamente en este campo.?18-220 Por otro lado, la baja
puntuacion en el dominio "La participacion de las partes interesadas” es también
preocupante ya que podria comprometer el futuro seguimiento de las guias por
parte de los diferentes actores implicados. Asi, al formular directrices, deben
incluirse elementos importantes como son los consumidores, los profesionales de
la salud que trabajan en este ambito y los administradores o encargados de
formular politicas. Ademas, expertos externos y consumidores deberian revisar
estas guias antes de ser aprobadas.?3233 Por (ltimo, la baja puntuacién en el
dominio "aplicabilidad” (37%) podria indicar que los grupos que elaboran guias
carecen de formacion sobre estrategias para su implementacion y para determinar
los recursos necesarios para llevarla a cabo, o bien no han tenido en cuenta estos
importantes aspectos. Segun investigaciones anteriores, esto se debe
principalmente a la existencia de barreras médicas que incluyen la falta de
familiaridad con las directrices, la percepcion de validez limitada y la aplicabilidad

reducida de las mismas entre los pacientes especificos, y las recomendaciones
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poco claras o ambiguas.?®?233 Otro estudio mostré que las principales barreras
que impiden que se sigan las guias en RMA fueron la falta de eficacia de las
recomendaciones aplicadas y el no cumplimiento de las expectativas de los
médicos.?!® La identificacién de estos factores, que influyen en la aplicabilidad de
las recomendaciones, podria ayudar a la implementacion y al uso de las mismas

en este campo.

Uno de los puntos fuertes de este trabajo es que se han evaluado por primera vez
las guias de este campo publicadas en inglés con ayuda del Instrumento AGREEII.
Ademas, los tres revisores alcanzaron un alto grado de acuerdo cuando analizaron
la calidad de las guias seleccionadas de forma independiente. Asimismo, se
valoraron por separado los criterios de inclusion de las GPC y se realizé una
evaluacion sistematica de la calidad metodolégica de cada guia utilizando un

instrumento recientemente desarrollado, evaluado y validado internacionalmente.

Sin embargo, este estudio también tiene sus limitaciones. La primera es que la
evaluacion se centra en las GPC publicadas en el periodo 2006-2011 y que
presentaban recomendaciones sobre el uso de TRA. En consecuencia, se pueden
haber excluido directrices de alta calidad sobre otros temas relacionados con este
campo (como ética, laboratorio y cuestiones de organizacion o prevencion de la
infertilidad) o guias publicadas anteriormente; si bien es cierto que la gran mayoria
de las GPC se actualizan periodicamente. La segunda limitacion es que el
instrumento utilizado, el AGREE 11, no diferencia entre “procesos no realizados” y

“procesos realizados pero no mencionados”. Ademas, los documentos de
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consenso entre expertos no se incluyeron porque carecen de los fundamentos de
las recomendaciones basadas en la evidencia (por ejemplo, una estrategia de
busqueda explicita y la clasificacion de la calidad de las pruebas); esto hace que
tiendan a ser de menor calidad que los incluidos en nuestra revision y que

hubieran subestimado la calidad de las guias en TRA.

Revision Sistematica de los Vasodilatadores en mujeres sometidas a reproduccion

médicamente asistida

Esta revision consolida la mejor evidencia disponible sobre vasodilatadores en
mujeres sometidas a reproduccion médicamente asistida; cuenta con diez estudios
con un total de 797 mujeres.205-207, 209, 210, 235239 | 3 mayoria de los estudios fueron
considerados como de riesgo de sesgo incierto, fundamentalmente por
limitaciones en el reporte. Tres estudios informaron sobre nacidos vivos,?296.210.237
solo dos ECA notificaron efectos secundarios relacionados con los
vasodilatadores,?1%23 10 contenian datos sobre embarazos clinicos y cuatro
informaron sobre otros efectos secundarios.?%6210.235237 | gs principales resultados
indican que no hay pruebas suficientes para demostrar que los vasodilatadores
incrementan la tasa de nacidos vivos en mujeres sometidas a RMA.206:210.237,
Asimismo, no se encontraron indicios suficientes para llegar a conclusiones con
respecto a los efectos adversos, ya que solo dos estudios abordaron este
desenlace?0923%, Tampoco se encontré ninguna evidencia que sugiriese
diferencias entre los grupos respecto a otros efectos adversos, tales como la

gestacion multiple,2°6210 el aborto 206210235237 o e| embarazo ectdpico.?%6:219 Sin
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embargo, existen evidencias de baja calidad que indican que los vasodilatadores
solos o en combinacibn con otros tratamientos (vitamina E o estradiol)
incrementan la tasa de embarazo clinico, en comparacion con el placebo o ninguan
tratamiento.205:206,209.210,237.238 Ng gbstante, no se hallaron pruebas suficientes que
demostrasen que un vasodilatador en particular, administrado solo o en
combinacion con otros medicamentos activos, fuera eficaz. En consecuencia, se
necesitan estudios con una potencia adecuada para evaluar cada tratamiento con
mayor precision. Por ultimo, no se ha detectado heterogeneidad estadistica entre
los resultados de los estudios de esta revision, lo que sugiere que los factores que
pueden haber diferido entre estudios tuvieron poco efecto en los resultados
generales. No obstante, los intervalos de confianza se superponen en los ensayos
individuales y facilmente cambian en el analisis de sensibilidad. De este modo, los

resultados de esta revision deben ser interpretados con cautela.

Un segundo punto fuerte de este estudio es que se desarrollo en el marco de la
Colaboracion Cochrane, lo cual significé seguir todas las exigencias y contar con
todo el apoyo de esta prestigiosa institucion durante todo el proceso. Ademas, es
la primera revision que evalla la eficacia de los vasodilatadores en RMA. Otra de
las claves es que no se han reportado pruebas de heterogeneidad estadistica ni
estudios con alto riesgo de sesgo entre los ensayos; y la edad de las mujeres
evaluadas y los criterios de inclusion y exclusién de los estudios fueron similares
entre los estudios contenidos en el metanalisis. La mayoria de las variables de
resultado (nacidos vivos, embarazo clinico, gestacién multiple, embarazo ectdpico

o0 aborto involuntario) son sélidas y no se ven afectadas por los investigadores. Por
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lo tanto, la falta de cegamiento no implicé un aumento en el riesgo de sesgo.
Igualmente, siete de los ocho estudios metanalizados?2°6: 209 210, 236-239 rayelaron un
riesgo de sesgo de desercion bajo. La igualdad inicial entre los grupos era
aceptable en ocho estudios y no se identificaron otras fuentes de sesgo. Ademas,
el proceso de identificacion de todos los estudios potencialmente elegibles fue

exhaustivo y meticuloso.

Una limitacidon importante de este trabajo es que todos los estudios indicaron el
embarazo clinico como criterio de valoracién principal.205-207209.210,235-239  Gjn
embargo, para las mujeres y para los médicos, la tasa de nacidos vivos y la de
efectos secundarios son desenlaces mas importantes. Dado que se informé sobre
dichos desenlaces solo en tres 296 210. 237 y dos estudios?'® 239 respectivamente,
esta revision no ha podido responder las dos principales cuestiones, lo cual
demuestra que nuevos estudios deberian evaluar estos desenlaces. Ademas, no
fue posible analizar los probables sesgos en todos los estudios por falta de
detalles en el reporte de los mismos y se consideré que presentan un riesgo de
sesgo poco claro. No obstante, se establecié contacto con los autores de las

investigaciones, pero solo dos de ellos respondieron.209.237

Estudio caso-control de los defectos congénitos en embarazos de reproduccién

asistida en la ciudad de Barcelona

El principal resultado de este estudio caso-control, después de la estratificacion
por modalidades de RMA, es que los concebidos mediante TRA tienen un mayor

riesgo de defectos congénitos. Estos resultados concuerdan con lo sefialado por
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tres metanalisis.167213240 En el andlisis estratificado por categorias de defectos
congénitos se observo que las técnicas se asocian con todos los tipos de defectos
por aparato o sistema. Sin embargo, los resultados no coinciden con otros
estudios primarios.?4-243 Con respecto a la inseminacion artificial, se encontré que
esta se asocia solo a defectos del aparato genitourinario, y la induccion de la
ovulacion solo a defectos del aparato digestivo y de la pared abdominal. El
incremento de defectos congénitos en técnicas de reproduccion asistida fue 2,7
veces mayor en los embarazos concebidos por estas técnicas, en comparacion
con los concebidos naturalmente. Algo parecido al estudio de Hansen que obtuvo
un OR 2,0 (IC del 95%: 1,5 a 2,9) y al de Katalinic que estimé un RR 1.24 (IC del
95% CI: 1.02 a 1.50). Las diferencias pueden explicarse por la inclusién en nuestro
estudio de interrupciones voluntarias del embarazo por defectos congénitos. Sin
embargo, estos resultados difieren de los obtenidos por Ericsson y Kallen, quienes
no sefalan ningun incremento en los defectos congénitos en mujeres sometidas a
FIV (OR 0,89; IC del 95% 0,74 a 1,06).24* Estos resultados tampoco coinciden con
Yan, quien report6 una prevalencia del 1,2% de defectos en embarazos
concebidos con técnicas de reproduccion asistida, similar a la del 1,4% del censo
anual 2008.?*> Es importante destacar que ambos estudios se basaron en
muestras pequefas, que incluyen soélo 516 y 189 casos, respectivamente. En
relacion con la inseminacion artificial, los resultados de este estudio concuerdan
con los de Yan, quien presenté tasas de 1,01% a 1,03%, comparables al 1,4% de
la poblacién general.?*® De la misma manera, la falta de relacién entre la inducciéon

de la ovulacion y los defectos congénitos coincide con dos estudios realizados en
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otros paises.16:246 pPor otro lado, la correlaciéon que se establecid en este estudio
entre los defectos congénitos de cada uno de los Organos con técnicas de
reproduccion asistida no se encontrd en otros estudios. Otros dos encontraron una
asociacion solo respecto a los defectos del sistema cardiovascular, esquelético y
aparato urogenital.1'624” Ademas, el estudio de Halliday indicé una relacion solo
en cuanto a los defectos congénitos originados durante la blastogénesis (ORa
2,80; IC del 95%: 1,63 a 4,81)?*® y Refhuis en cuanto a los defectos cardiacos
septales (ORa 2,1; IC del 95%: 1,1 a 4,0), la hendidura facial (ORa 2,4; IC del
95%: 1,2 a 5,1), la atresia esofagica (ORa 4,5; IC del 95% 1,9 a 10,5) y la atresia
anorrectal (ORa 3,7; IC del 95% 1,5 a 9,1).4” Sorprendentemente, en nuestro
estudio se observo que la asociacion mas fuerte era con los defectos del aparato
respiratorio (ORa 6,08; IC 2,89 a 12.79) pero, dada su baja frecuencia, los
resultados deben ser interpretados con precaucion. En esta investigacion, los
defectos genitourinarios fueron los Unicos asociados a la inseminacion artificial, lo
que sugiere una relacion real entre la infertilidad masculina y los defectos de este
aparato. Con estos resultados se ha especulado que algunos procedimientos
como la limpieza del grupo de células que rodea el ovocito y la introduccion del
pro-nucleo del espermatozoide, asi como del acrosoma en el ovocito en técnicas
de reproduccion asistida, podrian perjudicar los mecanismos de homeostasis
celular. Ademas, el contenido de metionina de los cultivos puede representar otro
factor iatrogénico que podria alterar el proceso de metilacion.?*° Sin embargo, esta
asociacién no implica una relacién causal, dado que el exceso de defectos

congénitos podria también ser el resultado de las caracteristicas inherentes de la
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infertilidad de esta poblacion. Un estudio de cohorte danesa mostro que los recién
nacidos de parejas infértiles tratadas y no tratadas presentan mas defectos que los
recién nacidos de parejas fértiles, lo cual se atribuye a las caracteristicas de la
poblacién, mas que al tratamiento en si.?*” Del mismo modo, Davies sefial6é que la
infertilidad, ya sea con o sin la concepcion asistida, se asocia significativamente a
defectos congénitos esqueléticos.® En la misma linea, se ha demostrado que los
hombres con azoospermia tienen una alta prevalencia de anomalias
cromosomicas, en comparacion con los hombres no azoospérmicos aptos para la
ICSI.2%9251 En este contexto, nuestros resultados sugieren que los defectos
congénitos genitourinarios estan ligados a la infertilidad de fondo, mientras que los

hallados en TRA lo estan al procedimiento.

Como deciamos anteriormente, uno de los puntos fuertes de este estudio es que
se trata de uno de los pocos trabajos que, gracias al gran niumero de casos y
controles encontrados, investiga la interrelacion entre las diferentes modalidades
de RMA vy las distintas categorias de defectos congénitos; a diferencia de la gran
mayoria de los estudios previos que solo evaluaron la asociacion con las técnicas
de reproduccién asistida.?#1-243 Un punto fuerte adicional es la inclusién de los
casos sometidos a interrupcion voluntaria por defectos congénitos, que superan el
sesgo de deteccion establecido por los estudios que consideran solo defectos en
los nacidos vivos.?4243 Asimismo, todas las asociaciones fueron ajustadas por
probables variables de confusiéon, como la edad materna, paridad, diabetes
preexistente, la obesidad materna, la toxoplasmosis / rubéola / infecciébn por

citomegalovirus en el embarazo y el sexo del feto, a diferencia de otros estudios

pag. 157




Tesis doctoral: Andlisis y generacion de evidencias en Reproduccion Médicamente Asistida

publicados que no efectuaron los ajustes correspondientes.?>? Finalmente, el gran

tamario de la muestra de este estudio es comparable solo a dos estudios.*"247

La alta proporcion de datos que faltan sobre la exposicion a la RMA (54% en los
casos y 25% en los controles) supone un limite para este estudio, si bien el
analisis de homogeneidad entre las mujeres y los datos sobre exposicion a RMA
disponibles y no disponibles mostro resultados similares en alrededor del 80% de
variables, lo que revela un riesgo de sesgo de seleccion minimo. Otra limitacion
importante de este estudio es la presencia de posibles factores de confusion no
equilibrados. Se han identificado seis variables maternas relacionadas con el
embarazo que podrian ser posibles factores de confusion; también se ha buscado
una asociacion significativa de cada una con la exposicion a RMA o la presencia
de defecto congénito. Las que presentan una relacion significativa se incluyeron
en el modelo de regresion logistica multivariada para estimar la OR ajustada. Es
obvio que hay un numero ilimitado de posibles factores de confusion, y soélo
algunos de ellos se han notificado previamente en la literatura que se ha
analizado. Sin embargo, la evaluaciéon de casi 200 000 nacimientos realizada
permitié detectar las diferencias significativas en ambos grupos. Nos encontramos,
pues, con una limitacion mas relacionada con los defectos congénitos, los cuales
se diagnosticaron solo hasta el quinto dia después del nacimiento. Actualmente,
gracias a los avances de la ecografia, gran parte de estos se diagnostican
intradtero. Finalmente, solo los fetos de 20 semanas o mas se incluyeron como

controles; pero, los casos de menos de 20 semanas fueron infrecuentes.
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Ensayos clinicos controlados aleatorizados de reproduccioén

médicamente asistida publicados en revistas espafolas de ginecologia y

obstetricia.

Para reducir el sesgo de seleccion es recomendable hacer una busqueda manual
de todos los ensayos clinicos publicados en revistas no indexadas, con la finalidad
de que estos ensayos se incluyan en la elaboracion de revisiones. Esta busqueda
se realiz0 en 16 revistas espafiolas de Ginecologia y Obstetricia hasta el 31 de
diciembre de 2013. Ademas, se han analizado 27 ensayos clinicos de RMA de un
total de 224 identificados en estas revistas. Estos ultimos 224 estudios fueron
publicados entre 1967 y 2013, lo que supone un promedio de 4,82 por afo. La
revista lider en publicacion fue Progresos de Obstetricia y Ginecologia, la cual
concentra el 24,1% de ensayos clinicos detectados. En los 224 estudios
identificados se observd que los problemas de salud mas investigados fueron las
patologias de la gestacion, tales como la rotura prematura de la membrana, la
restriccion del crecimiento intrauterino, la amenaza de parto prematuro, la diabetes
gestacional y la anemia, entre otras. Sin embargo, se esperaba que el problema
mas estudiado fuera la RMA, ya que Espafia es uno de los paises de la
Comunidad Europea con menor tasa de fecundidad (1,48/mujer), junto con
Grecia, Italia y Alemania.?>® La mayoria de los ensayos clinicos eran unicéntricos
(210; 89,4%) y se desarrollaron en un entorno de atencidon hospitalaria (216;
91,9%), lo que significa que se llevaron a cabo mayoritariamente en pacientes con
patologias. La edad media de las participantes fue de 34,04 afios (DS 9,318), pero

esta variable no fue notificada en 104 ensayos, esto es, el 45,8% de los estudios
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identificados. Estas deficiencias coinciden, con ligeras variaciones, con otros
estudios similares realizados en otras especialidades.?®* 25> Ademas, se detect6
que solo 11 estudios (4,9%) describieron quién era el promotor del estudio, frente
a 224 (95,8%) que no lo sefnalaron. Asi, el 99,6% de los ensayos clinicos no indica
si hubo conflicto de interés. Estos hallazgos son parecidos a los de otros estudios

similares.255-257

El andlisis de los 27 ensayos clinicos de RMA reveld que se publicO menos de
uno por afio. La revista lider en publicaciones de esta tematica fue la Revista
Iberoamericana de fertilidad, con el 85,2% de los estudios. En la evaluacion de la
calidad metodologica de estos estudios se observd que la mayoria presenta un
riesgo de sesgo alto. En el 64% se desconocen las caracteristicas de la
aleatorizacion y en mas del 60% no se oculta la secuencia aleatoria. Ademas, solo
el 17,2% indica algun método para el enmascaramiento de las intervenciones.
Estos probables sesgos pueden exagerar los resultados.?>® No obstante, mas del
70% de los ECA realiz6 un andlisis por intencion a tratar, un 82,8% informé de
todas las variables clinicas y mas del 75% tenia grupos comparables al inicio del
tratamiento. Estos datos son alentadores porque contribuyen a disminuir sesgos

de notificacién y desgaste.3°

Un punto a favor de este estudio es que se destaca que los ensayos clinicos
detectados en la busqueda manual no se habrian identificado a través de una
busqueda electrénica en MEDLINE (PubMed). Esto es una prueba mas de las

restricciones de las busquedas exclusivamente electronicas y del papel invaluable
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de la busqueda manual en la identificacion de ECA, especialmente de aquellos
caracterizados como resumenes, cartas al director o los escritos en idiomas
diferentes al inglés.?>>-2%" También cabe mencionar la gran cantidad de articulos
revisados en un total de 15 revistas. La busqueda manual, siempre de acuerdo
con los criterios de la Colaboracion Cochrane, fue sistematica y exhaustiva para

todos los volumenes y suplementos.

Para este estudio la busqueda se realizd Unicamente en revistas espafolas y no
se registraron estudios realizados en Espafia pero publicados en revistas
extranjeras o que no fueran especificamente de Ginecologia y Obstetricia. De este
modo, este trabajo se enfoca exclusivamente en estudios ejecutados en Espafia, y
queda, asi, pendiente un estudio similar en paises latinoamericanos, el cual se
encuentra actualmente en desarrollo. Asimismo, la revision de revistas se efectuo
de manera individual, lo que pudo resultar en la exclusion de algunos ensayos
clinicos que fueran aptos. Por otro lado, se minimizé la posibilidad de falsos
negativos porque cada investigador hizo una prueba piloto para estandarizar la
revision de cada revista. Se intentd reducir también la posibilidad de falsos
positivos mediante la verificacion de los 235 estudios identificados por parte de al

menos dos de los autores.

7.2 Discusion de los aspectos generales
Desde su inicio, la reproduccion médicamente asistida ha ido acompafiada de
controversias no solo éticas, legales y sociales, sino también en cuanto a la

eleccion de los procedimientos y al manejo de los términos. Actualmente, la tasa
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de fracaso de RMA es de 70% o mas por ciclo.*?4¢ Ademas, existe un incremento
de complicaciones obstétricas y de riesgos pediatricos.*6%° En este contexto la
estandarizacion del uso de estos procedimientos es fundamental y se ha intentado
desde 1978, fecha en que el programa Especial del Grupo Asesor de la OMS
estuvo de acuerdo en crear un equipo de Investigacion, Desarrollo y Formaciéon de
Investigadores sobre Reproduccion Humana. Sin embargo, este grupo establecio
pautas solo para algunos procedimientos de RMA y 30 afios después otro grupo
de la OMS empez6 a estandarizar los términos mas usados en reproducion
médicamente asistida, proceso que aun no ha terminado.! Entre tanto, otras
instituciones de prestigio conscientes de la necesidad de seguir trabajando para
elevar la calidad asistencial en este campo, emprendié esta labor mediante la
elaboracion de guias de practica clinica que proporcionan recomendaciones,

fundamentadas en bases cientificas solidas.19-22.70.131

La abundante cantidad de informacién cientifica generada en todo el mundo en
RMA hace imposible que el clinico se mantenga actualizado en este campo. Por
otro lado, existe una gran variedad de sistemas de clasificacion del nivel de
evidencia que aporta la informacion cientifica disponible. Frecuentemente estos
sistemas se basan en metodologias poco claras y poco practicas. Sin embargo, el
grupo de estudio GRADE (Grading of Recommendations, Assessment,
Development and Evaluation) ha desarrollado un sistema que es un método
riguroso y transparente para la clasificacion de la calidad de la evidencia y la
fuerza de la recomendacion.'® Asi mismo, el instrumento AGREE da pautas para

el desarrollo y evaluacion de guias. Estos instrumentos han mejorado la calidad de
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las guias que las utilizan.?3-2>11! Por lo tanto, en el &mbito de la RMA existe una
gran cantidad de directrices cuya calidad varia.'®??> Considerando que la OMS, al
igual que muchas otras organizaciones de todo el mundo, reconocen la necesidad
de emplear procesos mas rigurosos para lograr que la asistencia sanitaria cuente
con recomendaciones de la mejor investigacion disponible. Este trabajo de tesis
ha evaluado la calidad de las guias de practica clinica que indican TRA, pues el
conocer la calidad de estas permite promover el uso y la aplicabilidad de

recomendaciones de alta calidad en este campo.1? 23% 233,259

La rapida evolucién de los procedimientos de RMA requiere de una reevaluacion y
de un analisis sistematico peridodico de las nuevas evidencias. Ademas, la
elaboracion de recomendaciones de intervenciones se debe dar en base a
revisiones sistematicas y ensayos clinicos aleatorizados.'’-?° Estos Ultimos deben
ser bien valorados en revisiones sistematicas y/o metanalisis, como las
desarrolladas por diferentes grupos, como la Colaboracién Cochrane.133033 En
RMA encontramos un gran numero de RS que son la base de algunas directrices,
que formulan recomendaciones con mayor rigor y transparencia.®®’° Sin embargo,
en algunas intervenciones hay ausencia de revisiones sistematicas. En estas
circunstancias, en este trabajo de tesis se desarroll6 una RS Cochrane sobre el
uso de vasodilatadores en mujeres sometidas a RMA. La elaboracion de esta
revision dentro de este prestigioso grupo cuenta con tres metanalisis de calidad, lo
que aportara a los desarrolladores de directrices en este campo recomendaciones
de mayor rigor cientifico. En esta revision, se han seguido exigentes estandares

metodoldgicos, se ha contado con el apoyo del Menstrual Disorder and Subfertility
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Group (MDSG), asi como del Centro Cochrane lberoamericano y se han
encontrado evidencias de baja calidad que demuestran que los vasodilatadores
incrementan la tasa de embarazo clinico, pero no la de nacidos vivos. Este
resultado permite abrir lineas de investigacion en este ambito, no solo para
evaluar la tasa de embarazo, sino principalmente para valorar otros resultados,

como nacidos vivos o efectos colaterales.

Por otro lado, es importante analizar la seguridad de los diferentes procedimientos
de RMA. En relacion a esto, las guias recomiendan continuar investigando la
asociacion de estos procedimientos con los defectos congénitos, asi como de las
complicaciones a largo plazo.”® Sin embargo, se han encontrado revisiones
sistematicas que concluyen que los defectos congénitos aumentan en usuarias de
TRA, 167:213:240 dado que los estudios primarios se centran en el estudio de esta 'y
no en inseminacion ni induccién de la ovulacién.?1224 En este trabajo de tesis se
realizé un estudio caso-control de defectos congénitos. Este tipo de estudio resulta
de maxima utilidad para valorar enfermedades de baja frecuencia poblacional,
como es el caso de los defectos congénitos.?®? En él se ha analizado la asociacion
de los defectos congénitos con las tres modalidades de RMA (inseminacion,
induccion de la ovulacion y TRA). Los hallazgos nos permiten plantear la
posibilidad de que ciertos defectos congénitos, como los genitourinarios, estan
mas relacionados con los problemas subyacentes de infertilidad masculina,
mientras que otros defectos lo estarian mas con las TRA. Asimismo, otros como
los defectos gastrointestinales y de la pared estan mas relacionados a los

medicamentos usados en la induccién de la ovulacién. Si los resultados de este
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estudio se pudieran extrapolar al contexto europeo, seria razonable esperar un
incremento de defectos congénitos en el futuro. Si consideramos que entre un 0,2
y un 4,3% del total de nacimientos anuales en Europa se debe a RMA, 44 el
problema, que es considerado un problema de salud publica en Europa, se veria
agravado.?'® Por ello, es fundamental implementar un sistema de vigilancia en
este campo e investigar los mecanismos del desarrollo embrionario sobre los

cuales podrian estar actuando las TRA.

Por ultimo, para evaluar la calidad de evidencias en este ambito, es importante
complementar la identificacion electronica de evidencias con una busqueda
manual que permite identificar los ensayos publicados en revistas no indexadas v,
asi, reducir el sesgo de seleccion que amenaza todas las revisiones. Bajo este
precepto, la busqueda manual en revistas espafiolas nos permitié identificar
ensayos clinicos que no podrian haber sido hallados ni analizados, al no estar
estas en revistas indexadas. La sintesis de estas evidencias en RMA permitira al

clinico la eleccion mas adecuada de estos procedimientos.

Fortalezas

La principal fortaleza de este trabajo de tesis es que nos permite contar con la
sintesis de los conocimientos sobre reproduccion medicamente asistida desde la
perspectiva de la metodologia de la medicina basada en evidencias, cuyos tres
grandes instrumentos son las guias de practica clinica, las revisiones
sistematicas y los estudios primarios de calidad.®>!! Para generar estas
evidencias se ha seguido una metodologia estandarizada y exigente. Asi, en la
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evaluacion de la guia se utilizé un instrumento validado internacionalmente: el
Appraisal of Guidelines Research and Evaluation Il (AGREE Il). La revision
sistematica se desarroll6 conforme a la metodologia de la Colaboracion Cochrane
y con el instrumento del Grading of Recommendation Assessment Development
and Evaluation (GRADE), lo cual signific6 cumplir con todas las pautas de estos
prestigiosos grupos. El estudio caso control se llevé a cabo con una base datos de
mas de 20 afos adscrita al EUROCAT, una reputada institucion que se encargo
de la monitorizacion de los diagnosticos de defectos congénitos. Estos tres
trabajos de tesis han pasado también por rigurosos procesos de revision por
pares antes de ser publicados. En consecuencia, estos conocimientos
contribuirdn a mejorar la practica clinica y a potenciar la toma de decisiones en
este campo. Asimismo, han dado pie a otras lineas de investigacion que parten

de las brechas identificadas.

Debilidades

Sin embargo, existen limitaciones propias de la medicina basada en evidencias
que deberian tenerse en cuenta. Estas son: la existencia de evidencias sesgadas,
inconclusas, contradictorias y la ausencia de ensayos clinicos con variables
irrelevantes en pacientes sometidos a RMA. Otra limitacion es que el analisis de
algunas evidencias, como el de las guias, se realizdé de los articulos publicados en
inglés debido al acceso limitado a las bases de datos en otros idiomas. No
obstante, gracias al apoyo de colaboracion Cochrane y a que se realiz6 una

busqueda manual complementaria se minimizo este problema en la identificacion
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de los ensayos clinicos. Sin embargo, esta busqueda manual se efectud solo en
revistas publicadas en Espafia, lo cual resta valor a la investigacion, ya que se
pueden haber publicado méas estudios fuera de este ambito. Ademas, al tratarse
de una busqueda limitada a Espafia no se puede reducir el sesgo de seleccion por
completo, pero si abrir lineas de investigacion que en Latinoameérica ya estan en
curso. Por ultimo, el estudio primario se elaboré a partir de una base de datos
cuyas limitaciones ya se describieron; pero en el caso patologias de tan baja
frecuencia, como los defectos congénitos, el gran numero de casos detectados

reduce esta limitacion.
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8. CONCLUSIONES

Este trabajo de tesis ha contribuido a la generacion de nuevas evidencias en
reproduccion médicamente asitida (RMA), por medio de cuatro articulos que
fueron el principal motor de desarrollo personal en investigacién y la oportunidad
de trabajar con grupos de prestigiosos investigadores. Asimismo, este trabajo ha
identificado brechas de investigacidbn en este campo, con el fin de que sean

oportunamente contestadas cientificamente.

8.1 Implicaciones para la practica

1. Se requiere mejorar la calidad general de las guias de practica clinica que
contienen recomendaciones sobre técnicas de reproduccién asistida. La baja
puntuacion en dominios como el "rigor en el desarrollo" es particularmente
preocupante, ya que este se considera un indicador importante de la calidad
metodoldgica. Las nuevas guias en este campo deberian ser elaboradas
utilizando criterios como los del GRADE (Grading of Recommendation
Assessment Development and Evaluation) y con el rigor metodolégico

propuesto por el AGREE Il (Appraisal of Guidelines for Research & Evaluation

).

2. Existen evidencias de baja calidad que muestran que los vasodilatadores
aumentan la tasa de embarazo clinico en comparacion con placebo o ningdn
tratamiento. Sin embargo, no se han hallado pruebas suficientes para

demostrar que los vasodilatadores elevan la tasa de nacidos vivos en mujeres
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sometidas a reproduccion meédicamente asistida. Tampoco hay pruebas
suficientes para llegar a conclusiones con respecto a los efectos adversos de

los vasodilatadores.

3. Se ha observado que los defectos congénitos han aumentado casi el triple en
concepciones mediante técnicas de reproduccion asistida en comparacién con
la concepcion natural. Esta asociacién entre el uso de estas técnicas y
defectos se encuentra en todas las categorias de defectos congénitos. Solo
algunas mas especificas se asocian a la inseminacion artificial (defectos
genitourinarios) y a la induccion de la ovulacion (defectos del aparato digestivo
y la pared abdominal). Estos resultados orientan acerca de los mecanismos
que subyacen en el incremento de los defectos congénitos. Ademas, dado que
este problema de salud estd emergiendo con fuerza en todo el mundo, es

necesario implementar un sistema de vigilancia de estos procedimientos.

4. EI numero de ensayos clinicos publicados en revistas espafiolas de
Ginecologia y Obstetricia es bajo mientras que el riesgo de sesgo de los
ensayos de reproduccion médicamente asistida detectados es alto. Se
aconseja a los futuros autores de los ensayos en este campo cuidar tanto el
disefio y la ejecucion de los estudios para minimizar posibles sesgos y
asegurar su calidad metodologica, como adherirse a la declaracion
Consolidated Standards of Reporting Trials (CONSORT) al publicar los

resultados de sus estudios.
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8.2 Implicaciones para la investigacion

1. Desarrollar guias de préctica clinica que proporcionen recomendaciones sobre

el uso de técnicas de reproduccion asistida con el debido rigor metodoldgico.

2. Realizar ensayos clinicos aleatorios con tamafios de muestra mas grandes con
el fin de evaluar si un vasodilatador especifico se asocia con el aumento de la

tasa de nacidos vivos en mujeres sometidas a RMA.

3. Determinar la mejor via de administracion y dosificacion del vasodilatador en
mujeres sometidas a RMA, centrandose en el sildenafil y, al mismo tiempo,
valorar los desenlaces pertinentes, tales como recién nacidos vivos y efectos
secundarios. Asimismo, deben ayudar a determinar si las mujeres con

endometrio delgado pueden o no beneficiarse de estos medicamentos.

4. Realizar estudios analiticos en busca de los mecanismos que subyacen en el
incremento de defectos congénitos en los diferentes procedimientos de

reproduccion médicamente asistida.

5. Realizar estudios que detecten ensayos clinicos en mujeres sometidas a
reproduccion meédicamente asistida mediante una busqueda manual en
revistas no indexadas publicadas en diferentes idiomas para contribuir a la

reduccion del sesgo de publicacién en las revisiones sistematicas.
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Condensation

This article summarizes the evidence available on Gynaecology and Obstetrics
CCTs published in Spain, with a special emphasis on assisted reproductive
techniques. Although focused on the evidence published in a single country,
the methodological rigor used to conduct it may encourage similar projects in other

languages, countries, or even disciplines.
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Abstract

Objective: To identify and describe controlled clinical trials (CCTs) published
in Spanish Gynaecology and Obstetrics journals. In addition, to assess the quality

of the CCTs on Assisted Reproduction Techniques (ART) identified in this project.

Materials and methods: In order to identify eligible CCTs, all Spanish
Gynaecology and Obstetrics journals were handsearched. Handsearching was
conducted following the guidelines provided by the Cochrane Collaboration, which
state that each journal article must be carefully reviewed, including original
articles and other types of studies, letters to the editor, abstracts, and
conference presentations. The results of the handsearching process were
compared with an electronic search conducted in MEDLINE (PubMed). A
descriptive analysis of the main characteristics of the identified CCTs was

performed, as well as a methodological assessment of CCTs on ART.

Results: Sixteen Gynaecology and Obstetrics journals were identified, four of
which have been indexed in MEDLINE at some point, although not currently. The
journal with the most CCTs was “Progresos de Obstetricia y Ginecologia”. A total
of 235 CCTs were published in these journals, of which 29 were on ART.
Most CCTs (216, 91.9%) were carried out in a hospital setting; 201 (89.4%) were
unicentric. Obstetrics was the most studied subspecialty (46.4%). Among CCTs on

ART, the risk of bias was predominantly high.

Conclusions: The number of CCTs published in Spanish Gynaecology and

Obstetrics journals is limited. CCTs on ART present deficiencies in the report of
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results and low methodological quality. It is advised that authors and journals
adhere to the CONSORT statement and to the Cochrane Collaboration
recommendations to reduce risk of bias when designing and disseminating

research projects.

Key Words: Controlled clinical trials, Evidence-based Medicine, Gynaecology and

Obstetrics, Assisted Reproduction Techniques.
Introduction

Well-designed and properly executed controlled clinical trials (CCTs) provide the
best evidence on the impact of health interventions. Nevertheless, these might
result in exaggerated estimates of this effect, if carried out using an inappropriate
methodology. 2 Therefore, CCTs ought to be properly evaluated before being
used in clinical practice. Evidence-Based Medicine (EBM) is defined as
“conscientious, explicit, and judicious use of current best evidence in making
decisions about the care of individual patients". 4 EBM depends largely on the
methodological quality of the CCTs and its exhaustive identification. These
features are equally indispensable for conducting systematic reviews (SR) # > and
Clinical Practice Guidelines (CPG).% 7 Given these prerequisites, identifying the

highest number of CCTs is critical to have SR and CPGs with no publication bias.

It is known that the best strategy to identify clinical trials is to combine electronic
and manual (handsearch) search strategies.?® Electronic search strategies, widely

used and based on filters and keywords applied to databases, are limited for
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different reasons.l® - 12 First, because only since 2004 the World Health
Organization (WHO) recorded CCTs of different languages, which means that
many CCTs published in previous years may not have be included in this platform.
12 Second, because even though there are other bibliographic databases
accessible online that allow identifying CCTs through electronic searching, the
sensitivity of these searches is limited due to issues with classification (indexing) of
the CCTs. In addition, the term "controlled clinical trial" was only indexed as such
in 1990, and introduced in MEDLINE and EMBASE in 1991 and 1994, respectively.
For this reason, it is considerably more difficult to identify older CCTs publications

using algorithms and search filters.10: 1

Given this problem, the Cochrane Collaboration proposed to complement
electronic search strategies with a handsearching strategy. Handsearching
involves the progressive review of all articles (conference proceedings, theses,
letters, editorials, etc.) published in a journal.813 It requires a rigorous inspection,
which allows the identification of CCTs that are not included in electronic
databases, as well as CCTs that have not been properly indexed or that simply
cannot be retrieved through an electronic search. Handsearching allows identifying
92% to 100% of CCTs available, whereas electronic searches of the main
databases, MEDLINE and EMBASE, contribute only 55% and 49% of these,
respectively!3. This difference is due to the fact that the handsearching allows the
identification of CCTs published before 1991, those published as abstracts or

letters, and those published in languages other than English.® 13
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Several CCTs identification studies that combine electronic and handsearching
strategies conducted in Pharmacology journals!4, General and Internal Medicine, °
Ophthalmology ¢ and patient safety’, confirm the limitations of electronic search
strategies. Through these projects, it has been found that the sensitivity of
electronic searches is about 77%, whereas the accuracy or specificity hoovers

around 50%, with cases in which it does not exceed 5%. 1517

During recent years, there is a marked increase in scientific production published
on Gynaecology and Obstetrics in Spanish language. To our knowledge, no
handsearching project has been conducted so far in order to identify these CCTs.
In reference to Assisted Reproduction Techniques (ART), and the importance of
gathering all available evidence on this field, it is essential to evaluate the quality of
work carried out, considering that since 1978, when the first baby conceived
through Fertilization In vitro was born, ART techniques have evolved considerably

without this being reflected in higher pregnancy rates?° -23,

This study was conducted in order to identify and describe the main features of
CCTs published in Spanish Gynaecology and Obstetrics journals. Additionally, in
order to obtain a clearer picture of the strengths and challenges of research in
ART, a description of the methodological aspects and potential risk of bias of CCTs
identified in this area was made. The studies identified in this article will be

incorporated into CRS, the global CCTs registry of the Cochrane Collaboration.
Material and methods

Identification of eligible journals and handsearching of clinical trials
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The first step of this study consisted of determining which journals should be
handsearched, considering eligible those that publish original research in the field
of Gynaecology and Obstetrics. Eligible journals were identified through the
Spanish Medical Index (SMI), the National Catalogue of Spanish Publications in
Health Sciences Libraries C-17, Latindex, Periodic, LILACS, Scielo, and MEDLINE
(PubMed). This search was carried out by a trained investigator who followed a
protocol that established the order in which the sources had to be consulted. All
relevant information for each journal was collected and their full texts were

identified on the Internet, libraries, publishers, corporations, and other sources.

The handsearching of each journal was systematic and performed according to the
guidelines of the Cochrane Collaboration, which establish that each journal must
be carefully reviewed, not only original articles but also letters to the editor,
abstracts and conference presentations. Handsearching consists of four stages:
first, reading table of contents; second, location of keywords in the title of each
article (randomized, random, fortuitous, blind, etc.); third, reading of the summary
(abstract) of each article; and fourth, reading of the materials and methods section.
The process must be completed retrospectively, i.e. backwards from the last year
of publication. If no CCTs are found in a period of five years, handsearching for the

corresponding journal must be stopped.

The process of handsearching involved 12 reviewers. Following the
recommendations of the Cochrane Collaboration, each reviewer conducted a pilot
test which involved handsearching of a volume journal that had been previously

reviewed by personnel with expertise in this field.
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Electronic identification of clinical trials

Additionally, an electronic search was conducted on MEDLINE (PubMed access) in
order to identify CCTs amongst the eligible journals for this study and compare
results with those of the handsearch. The search strategy used can be found in
Annex 1. Subsequently, we calculated the sensitivity and specificity of this search

with the following definitions:

* Sensitivity: Proportion of all studies identified by the electronic search over

those identified by handsearching.

* Specificity: Proportion of truly eligible studies among all those recovered by

the electronic search strategy
Inclusion criteria

To be considered a CCT, a study had to fulfil the eligibility criteria of clinical trials

proposed by the Cochrane Collaboration:

a) The study compares treatments in humans.

b) The study is prospective (interventions are planned before the study takes
place, and assignment of subjects to intervention is decided by the
researchers).

c) Two or more treatments or interventions are compared (one can be a
control with no treatment or placebo group). Interventions can be of any
type: drugs, surgery, diagnostic, educational, rehabilitative, organizational,

etc.
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d) The allocation to treatments should be randomized or quasi-randomized.

- Random: the authors explained that the compared groups were formed by

random assignment, wusually describing the allocation method.

- Quasi-randomized: it attempts to produce similar groups to assign each

participant intervention. The methods used include allocation according to

date of birth of the subject, day or month of the year, even and odd
numbers, or medical record number.

The review of journals was conducted individually. Two authors (RG and IA or DB)

verified the eligibility of each possible CCT identified. Discrepancies were resolved

by consensus or consultation with a third author (HP, XB).
Data Extraction

Once the CCTs are identified and classified according to the previous criteria, in
order to make a descriptive analysis of trials, the variables collected were
evaluated in a data sheet specifically designed for this study.

Also, an assessment of risk of bias (high / medium / low) of the identified CCTs in
ART was conducted using the Cochrane Collaboration tool recommended for this
objetive.® This tool value several aspects of the methodology of CCTs, including
method of generating the allocation sequence, concealing of this sequence,
blinding of patients or investigators, intention-to-treat analysis, reasons for missing
data (where applicable) and other likely sources of bias.

Analysis

A descriptive analysis of the variables of interest was performed using SPSS

version 17 (SPSS, Inc., Chicago, IL, USA). Central measures and dispersion
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measures were calculated and the features of quantitative variables were
described. In addition, the absolute and relative frequencies of qualitative variables
were calculated.

Results

Sixteen Gynaecology and Obstetrics journals were identified, of which 11
published CCTs. A total of 235 CTTs on different subspecialties were retrieved
from these publications. The most active journal was Progresos de Obstetricia y
Ginecologia with 54 CCTs (23%), followed by Clinica e Investigacion en
Ginecologia y Obstetricia with 46 CCTs (19.6%) and Acta Ginecoldgica with 35
CCTs (14.9%) (Table 1). Of all the CCTs, 29 (12.3%) were of ART.

Table 1: Spanish Gynaecology and Obstetrics Journals

Journal Posted period Publication

years Ne CCT % CCT
1. PROGRESOS DE OBSTETRICIA Y GINECOLOGIA 1958 a 2013 36 54 23%
2. CLINICA E INVESTIGACION EN GINECOLOGIA Y OBSTETRICIA 1971 a 2013 42 46 19.6
3. ACTA GINECOLOGICA 1950 a 2010 48 35 14.9%
4.  REVISTA ESPANOLA DE OBSTETRICIA Y GINECOLOGIA 1962 a 2011 43 27 11.5%
5.  REVISTA IBEROAMERICANA DE FERTILIDAD Y REPRODUCCION HUMANA 1990 a 2013 23 26 11.1%
6. TOKO GINECOLOGIA PRACTICA 1971 a 2013* 42 14 6.0%
7.  ACTUALIDAD OBSTETRICO GINECOLOGICA 1989 a 2000 9 12 5.1%
8.  CIENCIA GINECOLOGIKA 1996 a 2008 12 7 3.0%
9.  ACTA OBSTETRICA Y GINECOLOGICA HISPANO-LUSITANA 1968 a 2013 32 7 3.0%
10. GINECOLOGIA CATALANA 1998 a 2002 5 4 1.7%
11. AVANCES EN OBSTETRICIA Y GINECOLOGIA 1976 a 1983 7 3 1.3%
12. CLINICA GINECOLOGICA 1988 a 2000 1 0 0%
13. REVISTA DE SENOLOGIA Y PATOLOGIA MAMARIA 1987 a 2013 5 0 0%
14. FOLIA CLINICA EN OBSTETRICIA Y GINECOLOGIA 1997 a 2010 5 0 0%
15. PROGRESOS DE DIAGNOSTICO PRENATAL 1978 a 2013 5 0 0%
16. GINECOLOGIA CLINICA Y QUIRURGICA** 2000 a 2001 2 0 0%
GINECOLOGIA Y OBSTETRICIA CLINICA ** 2000 a 2002 2 0 0%
GINEDIPS** 1970 a 1999 5 0 0%
TOTAL 1950 a 1984 235 100%

The first CCT was published in 1967 in Acta Ginecoldgica (Victor Ruiz Velasco y
Gonzalo Rio de la Rosa. La pentazocina en la analgesia obstétrica. Acta Gin.

1967; 18(6):368-372), while the first CCT on RMA was published in 1987 in the
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same journal (J. Balash, et al. Endometriosis y esterilidad: Tratamiento con acetato
de medroxiprogesterona y danazol. Acta Gin. 1987; 44(2):39-72). The year with
the highest number of CCTs was 1982 with a total of 14 (6%), followed by 1990
with 12 (5.1%). The decade with the most identified CCTs was the nineties (Figure

1),

Number of published CCT by decades
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Figure 1- Number of published CCT by decade

A total of 187 (79.6%) of the CCTs identified were classified as randomized clinical
trials (RCTs), whereas 48 (20.4%) were quasi-randomized. The most studied
subspecialty was Obstetrics with 109 CCTs (46.4%), followed by Gynaecology with
72 (30.6%). The main researched topics were pregnancy and any associated
conditions, including premature rupture of membranes, intrauterine growth
restriction, preterm labour, gestational diabetes, anaemia, and others (24.7%).

Infertility treated with RMA was studied in 12.1% of the studies (Figure 2).
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Key issues investigated in CCT
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Figure 2: Key issues investigated in CCT

The average age of participants in the identified CCTs was 34.04 years (DS
9.318), with a minimum age of 20 and a maximum of 60. However, age was
reported only in 126 CCTs, representing 54.2% of the identified studies. Most
studies were conducted among subjects with pathology, and the most common
comparison was treatment versus treatment (156, 66.4%). Most CCTs were
conducted in hospitals (216, 91.9%), followed by primary care centres (9, 3.8%). A
total of 210 (89.4%) of the CCTs were single centre, compared to 9 (3.8%)
multicentre (Table 2).

In 224 (95.3%) of the cases, the authors did not specify the sponsor(s) of the
study, while nine (3.8%) reported receiving private funds and two (0.9%) public
funds. 234 CCTs (99.6%) did not report whether there was a conflict of interest,

compared to one (0.4%) that did report it (Table 2).
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Table 2: Characteristics of the identified CCTs

Features n %
Speciality
Gynaecology 72 30.6%
Obstetrics 109 46.4%
Assisted Reproduction Techniques 29 12.3%
Gynaecologic Oncology 7 3.0%
Mastology 3 1.3%
Endocrinology 15 6.4%
Centre
One centre 210 89.4%
Multicentre 9 3.8%
Not reported 16 6.8%
Area
Hospital care 216 91.9%
Primary Care 9 3.8%
Others 5 2.1%
Not reported 5 2.1%
Intervention
Drug vs. Drug 156 66.4%
Drug vs. placebo or no treatment 32 13.6%
Others 47 20.0%
Design
Randomized CCTs 187 79.6%
Quasi-randomized CCTs 48 20.4%
Type of funding
Public 2 0.9%
Private 9 3.8%
Not reported 224 95.3%
Conflict of interest
Reported 1 0.4%
Not reported 234 99.6%

Twenty nine ART studies were identified in six of the elegible journals (Revista
Iberoamericana de Fertilidad y Reproduccion Humana, Revista Espafiola
Obstétrica Ginecoldgica, Acta Ginecoldgica, Progresos de Obstetricia vy
Ginecologia, Tokoginecologia Practica and Actualidad Obstétrica Ginecoldgica).
Regarding their methodological quality, we found that risk of bias was high in 20
CCTs (69%). In most (18, 62.1%), randomization sequence generation features
were unidentified, while in nine (31%) randomization was performed properly. Only

one CCT (3.4%) implemented a proper strategy to conceal allocation of patients to
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treatments or interventions. Double-blind assessment of results was adopted in five
CCTs (17.2%). Intention-to-treat analysis was implemented in 21 studies (72.2%);
in 24 (82.8%) all relevant data was reported, and groups were comparable at
baseline in 22 (75.9%) studies (Table 3).

Table 3: Risk of bias assessment of CCTs on ART

Quality assessment Number Percentage
Risk of bias:
. Low 1 3.4%
Moderate 8 27.6%
High 20 69.0%

1. Selection bias

Sequence generation

Adequate 9 31.0%
Unclear 18 62.1%
Inadequate 2 6.9%
Allocation concealment
Adequate 1 3.4%
Unclear 26 89.7%
Inadequate 2 6.9%
2. Performance bias
Double blind
Adequate 5 17.2%
Unclear 0 0%
Inadequate 24 82.8%

3. Detection bias

Blinding of outcome assessors

Yes 0 0%
No 5 17.2%
Not reported/Unclear 24 82.8%
4. Attrition bias (incomplete outcome data)
Analysis by intention to treat
Yes 21 72.4%
No 2 6.9%
Not reported/Unclear 6 20.7%
5. Selective reporting of results
Clinical 24 82.8%
Intermediate 2 6.9%
Not reported/Unclear 3 10.3%
6. Other sources of bias
Comparable at baseline groups:
Yes 22 75.9%
No 1 3.4%
Not reported/Unclear 6 20.7%
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The electronic search conducted in MEDLINE allowed identifying five potential
CCTs with no summaries (abstracts) available. These articles were identified in
four journals: Acta Obstétrica Ginecoldgica Hispana Lusitana, Acta Ginecoldgica,
Toko Ginecologia Practica, and Revista Espafiola de Obstetricia y Ginecologia.
These journals are indexed in MEDLINE in different periods of time, although not
currently. The full-text of the potential CCTs was retrieved; it was then determined
that none were CCTs. Therefore, the sensitivity and specificity of the electronic
search was 0%.

Table 4: Items identified by both searches

Items identified Identified COnfirmed

N° % N° %
Identified by handsearching 257 98,09% 235 100%
Identified by electronic search 5 3.91% 0 0%
Total 262 100 236 100
Discussion

The main objective of this study was to identify and describe the CCTs published in
Spanish Gynaecology and Obstetrics journals until December 31, 2013. The
number of CCTs identified in these publications is low, specifically 224 published
between 1967 and 2013, an average of 4.82 CCTs per year. The journal that
published the most CCTs was Progresos de Obstetricia y Ginecologia, with 24.1%

of CCTs.
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The most researched health problems were conditions associated with
pregnancies, including premature rupture of membranes, intrauterine growth
restriction, preterm labour, gestational diabetes, and anaemia, among others.
However, it was expected that the most studied problem would be ART, since
Spain is one of the countries in the European Union with the lowest fertility rates
(1.48 per female), along with Greece, Italy and Germany. 24

Most CCTs were single-centre (210, 89.4%) and were developed in hospital care
(216, 91.9%), which is consistent with the fact that these studies were conducted
mainly among patients with pathologies. The average age of participants was
34.04 years (DS9.318), but this variable was not reported in 104 CCTs, which
represents 45.8% of the identified studies. These deficiencies coincide with similar
studies in other specialties, with slight deviations.'* 15 It was detected that only 11
CCTs (4.9%) reported who was the promoter of the study, compared with 224
(95.8%) who did not. In the same line, 99.6% of CCTs did not report whether there
were conflicts of interest, which is consistent with the results of other similar
studies.> 17

A total of 29 studies were on ART, equivalent to less than one per year. The
leading journal in publishing on this subject was Revista Iberoamericana de
Fertilidad y Reproduccion Humana, with 85.2% of the total. In relation to the
methodological quality of these studies, the majority present a high risk of bias.
Randomization sequence generation characteristics are unknown in 62.1% of the
cases, and frequently the sequence of allocation was not concealed. Furthermore,

only 17.2% reported a method for blinding the interventions. These biases may
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overstate results of the corresponding studies.?* On the other hand, over 70% of
the CCTs completed an intention-to-treat analysis, 82.8% reported all clinical
variables, and 75% had groups comparable at baseline groups. These data is
encouraging because it contributes to reduce reporting and attrition biases.®

This study emphasizes that the CCTs identified through handsearching would not
have been identified via an electronic search in MEDLINE (PubMed). This is proof
of the limitations of exclusively electronic searches and the invaluable role of
handsearch in identifying CCTs, especially those reported as abstracts or letters to
the editor, or reported in languages other than English.'>1”.Moreover, it is worth-
mentioning the large number of publications reviewed: a total of 15 journals.
Handsearching, in accordance with the criteria of the Cochrane Collaboration, was
systematic and exhaustive for all volumes and supplements.

A possible limitation of this study is that the electronic and handsearching
strategies were limited to Spanish journals. This may have left out CCTs published
in foreign journals, or in journals that are not specifically on Gynaecology and
Obstetrics. In addition, this paper focuses exclusively on studies in Spain: a study
on journals from Latin American countries is being carried out at present. Another
limitation is that the handsearching of journals were conducted individually, which
could have left out some eligible CCTs. However, the possibility of false positives
was minimized since the 235 CCTs identified were verified by at least two of the
authors. Likewise, the possibilities of false negatives were minimized since each

researcher conducted a pilot test to standardize the handsearching process.
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In conclusion, the number of CCTs published in Spanish Gynaecology and
Obstetrics journals is low. The CCTs identified in this study would not have been
retrieved through an electronic search, which highlights the importance of
handsearching of journals. Regarding CCTs on ART, the number of articles
published is similarly low; they carry a high risk of bias in their methodology.
Authors are advised to carefully consider the design and completion of CCTs, in
order to minimize potential bias and ensure their methodological quality. They are
advised to adhere to the Consolidated Standards of Reporting Trials (CONSORT)

statement 2’ when publishing the results of their studies.
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ANNEX |

Strategy search in PubMed

(("ActaSuomlaakDuodecim"[Journal] OR "acta"[All Fields] OR
"ActaSuomLaakDuodecim"[Journal] OR "acta"[All Fields]) AND ginecol.[All Fields])
AND (Clinical Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial, Phase
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[l[ptyp] OR Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase IlI[ptyp] OR
Clinical Trial, Phase IV[ptyp])

("TokoginecolPract"[Journal] OR ("tokoginecol"[All Fields] AND "pract"[All Fields])
OR "tokoginecolpract”[All Fields]) AND (Clinical Trial[ptyp] OR Clinical Trial, Phase
[[ptyp] OR Clinical Trial, Phase Il[ptyp] OR Randomized Controlled Trial[ptyp] OR
Clinical Trial, Phase lll[ptyp] OR Clinical Trial, Phase IV[ptyp])

("Rev EspObstetGinecol"[Journal] OR ("rev"[All Fields] AND "esp"[All Fields] AND
"obstet"[All Fields] AND "ginecol"[All Fields]) OR "rev espobstetginecol"[All Fields])
AND (Clinical Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial, Phase
[I[ptyp] OR Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase lll[ptyp] OR
Clinical Trial, Phase IV[ptyp])

(Rev.[All Fields] AND senol.[All Fields] AND patol.[All Fields] AND mamar.[All
Fields]) AND (Clinical Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial,
Phase li[ptyp] OR Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase
[lI[ptyp] OR Clinical Trial, Phase IV[ptyp])

("ClinGinecol"[Journal] OR (“clin"[All Fields] AND "ginecol"[All Fields]) OR
“clinginecol"[All Fields]) AND (Clinical Trial[ptyp] OR Clinical Trial, Phase I[ptyp]
OR Clinical Trial, Phase ll[ptyp] OR Randomized Controlled Trial[ptyp] OR Clinical
Trial, Phase lll[ptyp] OR Clinical Trial, Phase IV[ptyp])

(Actual.[All Fields] AND obstet.[All Fields] AND ginecol.[All Fields]) AND Madr[All
Fields] AND (Clinical Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial,
Phase li[ptyp] OR Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase
[l[ptyp] OR Clinical Trial, Phase IV[ptyp])

(AV[All Fields] AND obstet[All Fields] AND ginecol[All Fields]) AND (Clinical
Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial, Phase Il[ptyp] OR
Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase lli[ptyp] OR Clinical
Trial, Phase IV[ptyp])
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(Cienc.[All Fields] AND ginecol.[All Fields]) AND (Clinical Trial[ptyp] OR Clinical
Trial, Phase I[ptyp] OR Clinical Trial, Phase ll[ptyp] OR Randomized Controlled
Trial[ptyp] OR Clinical Trial, Phase lli[ptyp] OR Clinical Trial, Phase IV[ptyp])

(Folia[All Fields] AND Clin.[All Fields] AND Obstet.[All Fields] AND Ginecol.[All
Fields]) AND (Clinical Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial,
Phase li[ptyp] OR Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase
[lI[ptyp] OR Clinical Trial, Phase IV[ptyp])

(ginecol.[All Fields] AND catalano[All Fields]) AND (Clinical Trial[ptyp] OR Clinical
Trial, Phase I[ptyp] OR Clinical Trial, Phase Il[ptyp] OR Randomized Controlled
Trial[ptyp] OR Clinical Trial, Phase lli[ptyp] OR Clinical Trial, Phase I1V[ptyp])

(Ginecol.[All Fields] AND obstet.[All Fields] AND clin.[All Fields]) AND (Clinical
Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial, Phase ll[ptyp] OR
Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase lli[ptyp] OR Clinical
Trial, Phase IV[ptyp])

(Gine[All Fields] AND ("3,5-diisopropylsalicylic acid"[Supplementary Concept] OR
"3,5-diisopropylsalicylic acid"[All Fields] OR "dips"[All Fields])) AND (Clinical
Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial, Phase ll[ptyp] OR
Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase lli[ptyp] OR Clinical
Trial, Phase IV[ptyp])

(Prog.[All Fields] AND diagn.[All Fields] AND trat.[All Fields] AND prenat.[All
Fields]) AND (Clinical Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial,
Phase li[ptyp] OR Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase
[l[ptyp] OR Clinical Trial, Phase IV[ptyp])

(Prog[All Fields] AND Obstet[All Fields] AND Ginecol.[All Fields]) AND (Clinical
Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial, Phase ll[ptyp] OR
Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase Ill[ptyp] OR Clinical
Trial, Phase IV[ptyp])
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(Rev.[All Fields] AND iberoam.[All Fields] AND fertil.[All Fields] AND reprod.[All
Fields] AND hum.[All Fields]) AND (Clinical Trial[ptyp] OR Clinical Trial, Phase
[[ptyp] OR Clinical Trial, Phase ll[ptyp] OR Randomized Controlled Trial[ptyp] OR
Clinical Trial, Phase lll[ptyp] OR Clinical Trial, Phase IV[ptyp])

(("GinecolClin"[Journal] OR ("ginecol"[All Fields] AND "clin"[All Fields]) OR
"ginecolclin"[All Fields]) AND quir.[All Fields]) AND (Clinical Trial[ptyp] OR Clinical
Trial, Phase I[ptyp] OR Clinical Trial, Phase Il[ptyp] OR Randomized Controlled
Trial[ptyp] OR Clinical Trial, Phase lli[ptyp] OR Clinical Trial, Phase IV[ptyp])

("Clin Invest GinecolObstet"[Journal] OR ("clin"[All Fields] AND "invest"[All Fields]
AND "ginecol"[All Fields] AND "obstet"[All Fields]) OR "clin invest ginecolobstet"[All
Fields]) AND (Clinical Trial[ptyp] OR Clinical Trial, Phase I[ptyp] OR Clinical Trial,
Phase ll[ptyp] OR Randomized Controlled Trial[ptyp] OR Clinical Trial, Phase
[lI[ptyp] OR Clinical Trial, Phase IV[ptyp])
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