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Resumen de la tesis

Titulo: Psiquiatria nutricional aplicada al trastorno bipolar

Introduccion: El trastorno bipolar (TB) es un trastorno crénico del estado de animo
caracterizado por fluctuaciones del estado de danimo, que afecta a un amplio rango de
poblaciény se relaciona con un importante deterioro funcional y discapacidad, siendo la sexta
causa de discapacidad en el mundo. Puede conducir a una afectacién funcional importante y
se relaciona con tasas de mortalidad aumentadas, especialmente debido a suicidio y
enfermedades cardiovasculares. Su control es hoy en dia insatisfactorio con los tratamientos
habituales, que por otro lado también pueden a contribuir a problemas de salud fisica como
alteraciones metabdlicas, para las que esta poblacién ya es per se mas proclive. En este
contexto, la rama de la psiquiatria nutricional trata de buscar respuestas a estos problemas,
testando el impacto de la dieta y como ésta se puede usar como abordaje complementario al
tratamiento habitual, en pacientes con TB, con el objetivo de mejorar tanto la salud fisica
como mental de esta poblacidn, minimizando el impacto metabdlico del tratamiento
farmacolégico e incluso mejorando la adherencia terapéutica, funcionamiento global vy

calidad de vida percibida.

Hipotesis:

Se espera que, en pacientes con TB, seguir un estilo de vida de mayor calidad, en términos de
mas ejercicio y una dieta mas saludable, se asociara con una menor severidad clinica (menos
episodios, menor duracion de la enfermedad, menos sintomas depresivos) y un mejor perfil
metabdlico (estudio 1); ademas, diferentes tratamientos farmacoldgicos utilizados podran
variar de forma relevante en su impacto metabdlico (estudio I). En concreto, con respecto al
litio, se anticipa que éste puede contribuir moderadamente a un aumento de peso, aunque
en menor medida que otras alternativas terapéuticas, con un perfil metabdlico mas favorable

(estudio ).



Objetivos:

El objetivo principal de esta tesis es caracterizar una muestra representativa de nuestra
poblacién con TB, en fase de eutimia o con sintomatologia depresiva leve, y evaluar el impacto
de varios factores como la dieta, ejercicio y tratamiento farmacolégico en el curso evolutivo
de la enfermedad y su impacto metabdlico (estudio I). Ademas, esta tesis tiene como uno de
los objetivos principales establecer la evidencia existente sobre el impacto concreto del litio,
uno de uno de los principales tratamientos utilizados en el TB, en el aumento de peso de estos
pacientes (estudio Il). Entre los objetivos secundarios estan evaluar los patrones dietéticos
de nuestra muestra, con analisis factorial, para caracterizar habitos dietéticos y examinar sus
implicaciones clinicas y metabdlicas (estudio 1); investigar la relacién de los tratamientos
farmacoldgicos en nuestra muestra con los pardmetros metabdlicos (estudio 1) y comparar el

efecto sobre aumento ponderal entre litio, placebo u otros comparadores activos (estudio II).

Métodos:
En funcién de cada estudio se han utilizado diferentes métodos. En el estudio | se ha realizado
un estudio observacional transversal y en el estudio Il se ha realizado una revisién sistematica

y metaanalisis.

Resultados:

En el estudio | se ha identificado una elevada prevalencia de sindrome metabdlico y obesidad,
un funcionamiento global interferido y una baja adherencia a habitos saludables de dieta y
ejercicio fisico. Se ha descrito un impacto positivo de la adherencia a dieta mediterranea a
nivel de calidad de vida percibida, y de cantidad de ejercicio fisico o consumo de frutos secos
en determinados parametros metabdlicos. En cuanto al analisis de patrones dietéticos, se han
descrito 3 patrones principales en nuestra muestra: “Western”, “omnivoro” y “vegetariano”,
encontrandose asociaciones positivas del patron vegetariano con variables psiquiatricas y
metabdlicas. Finalmente, en el estudio | se ha encontrado que el tratamiento con litio
presentaba un perfil metabdlico mdas favorable en comparaciéon con otras alternativas
(antipsicéticos o acido valproico), lo que se ha confirmado en el estudio Il, que ha resaltado
el perfil mas favorable del litio en comparacidon con los comparadores activos estudiados, de

forma estadisticamente significativa. El tratamiento con litio se asocié a una tendencia al

aumento de peso, no estadisticamente significativa de menos de 500g, mas elevada en



estudios cortos, y sin identificarse diferencias significativas con el grupo placebo, en el que
también se observd tendencia al aumento de peso sin alcanzar significacién estadistica,

posiblemente derivada de una vulnerabilidad intrinseca y multifactorial de estos pacientes.

Conclusiones:

La monitorizacién de la salud metabdlica en estos pacientes es fundamental, por la alta
prevalencia de alteraciones metabdlicas, asi como una exploracion de los habitos de estilo de
vida, dada la baja adherencia a habitos saludables en esta poblacidn y el impacto positivo de
éstos. El patréon de dieta vegetariana podria ser beneficioso para pacientes con TB por su
doble impacto positivo tanto a nivel de salud mental como fisica, por lo que en un futuro se
abririan lineas de investigacion a estudios controlados para investigar esta asociacion.
Algunos de los tratamientos farmacolégicos utilizados son mas proclives a agravar problemas
metabdlicos y de salud fisica, por lo que esto ha de ser un punto que valorar en la toma de
decisiones terapéuticas, y en este sentido el litio, uno de los principales tratamientos del TB
ha mostrado un perfil metabdlico favorable, lo cual puede ayudar en la préctica clinica a una
toma de decisiones informada tanto para terapeutas como pacientes. Finalmente, el
desarrollo de programas de intervencion sobre habitos de estilo de vida se abre como una
herramienta terapéutica complementaria, al tener una influencia positiva en la evoluciéon de
los sintomas psiquiatricos del TB, previniendo o minimizando problemas de salud fisica e
incluso mejorando la adherencia al tratamiento farmacoldgico, reduciendo efectos

secundarios asociados.



1. Introduccidn

Trastorno Bipolar

Definicion y etiologia

Durante la vida diaria, es comun presentar fluctuaciones animicas reactivas a factores
externos, tanto estresantes como placenteros. Cuando estos cambios son de una intensidad
significativa y persistentes en el tiempo, asocidndose a cambios conductuales, afectacion
psicoldgica importante, alteraciéon cognitiva, conduciendo finalmente a una afectacidon

funcional global, se puede tratar de un trastorno afectivo subyacente.(1,2)

Los trastornos afectivos se clasifican en un espectro que va desde los trastornos depresivos
unipolares hasta las diferentes categorias de trastorno bipolar. La principal caracteristica que
separa los trastornos bipolares de otros trastornos afectivos es la presencia de episodios
maniacos o hipomaniacos recurrentes que pueden alternarse entre si con episodios

depresivos.(1)

Los trastornos bipolares incluyen varios trastornos de las emociones, la energia y el
pensamiento que se caracterizan por episodios bifdsicos de mania o hipomania y depresiony
se expresan como episodios recurrentes de cambios en los niveles de energia y el
comportamiento. Los sintomas cognitivos son muy prevalentes en los pacientes y contribuyen

en gran parte a la discapacidad asociada.(2,3)

Durante los episodios maniacos, la hiperactividad, el aumento de la autoestima, la
grandiosidad, la reduccion de la necesidad de dormir, el estado de danimo y el
comportamiento expansivos y los sintomas psicéticos son comunes, mientras que, durante
los episodios depresivos, la disminucion de la energia, la tristeza, el retraimiento social, la

hipersomnia y la baja autoestima son los factores cardinales.(4)

Los sintomas psicoéticos también pueden ocurrir durante episodios depresivos, pero se
observan con mayor frecuencia durante la mania; concretamente, se presentan hasta en un

75% de los episodios maniacos mediante sintomas como delirios y alucinaciones, los cuales



pueden comprometer gravemente el funcionamiento psicosocial, hasta el punto de requerir

hospitalizacién.(1)

La hipomania es una forma de mania mas leve y breve, en que el juicio de realidad se
encuentra relativamente intacto. A menudo, los episodios agudos de alteraciones del estado

de dnimo pueden incluir sintomas en ambos polos (es decir, sintomas mixtos).

Los pacientes con trastornos bipolares podrian lograr una remisién completa y tener periodos
libres de sintomas, durante los cuales se supone que el trastorno esta latente, con un
tratamiento dptimo. Sin embargo, en muchos casos, los sintomas residuales persisten de
manera generalizada, lo cual dificulta la recuperacion funcional, especialmente después del

segundo, tercer episodios y posteriores.(4)

En cuanto a la patogénesis, se conoce que es una enfermedad con una elevada tasa de
heredabilidad, de entre 70-90%, siendo una de las mas altas entre los trastornos
psiquiatricos;(5) aun teniendo esto en cuenta, se considera que el modelo que mejor se aplica
a esta enfermedad es un modelo multifactorial, donde se encuentran implicados factores
genéticos y ambientales.(6) Actualmente, las variantes genéticas identificadas no se pueden
utilizar a nivel clinico para predecir riesgo individual, curso evolutivo o respuesta a
tratamiento. Varios factores ambientales han sido identificados como un factor de riesgo
importante tanto para el debut de la enfermedad como para su curso evolutivo, tal como
factores de riesgo en etapa perinatal,(7) el trauma infantil, el consumo de sustancias, u otros
factores ambientales como cambios de estacion o exposicidn a luz solar, bien conocidos por
su influencia en el curso de esta enfermedad.(8) Se ha postulado una hipétesis denominada
"kindling" como modelo para explicar la sensibilizacién gradual al estrés que conduce a
episodios afectivos recurrentes.(9) En este modelo, el primer episodio de trastorno bipolar
ocurre después de la exposicion a un factor estresante, y los episodios posteriores pueden
ocurrir sin exposicidon a un evento estresante identificable. Los mecanismos que sustentan la
hipétesis del “kindling” pueden verse reforzados si la enfermedad no se trata o si la persona
estd expuesta a sustancias psicoactivas o a determinados hdbitos de estilo de vida, como
fumar o sedentarismo, los cuales ocurren con mayor frecuencia entre las personas con

trastorno bipolar que en la poblacidn general.(1,10)



A nivel fisiopatolégico, varios mecanismos se han hipotetizado. Histéricamente se
consideraba que los trastornos afectivos se debian a un desequilibrio en los sistemas de
neurotransmision monoaminérgicos.(1) Otro eje estudiado como potencialmente asociado a
esta enfermedad ha sido el eje neuroendocrino, particularmente el hipotaldmico-pituitario-
tiroideo y el hipotaldmico-pituitaria-adrenal. Mas recientemente han surgido estudios sobre
la importancia de la disfuncion mitocondrial en la génesis del TB,(11,12) asi como estudios
sobre la modulacién sindptica y plasticidad cerebral en determinadas regiones del cerebro de
pacientes con TB, como el cortex prefrontal, hipocampo, amigdala y otras regiones del

sistema limbico.(11,13)

Ademas, las alteraciones en la composicion o concentracién de la microbiota intestinal
también podrian activar procesos imunoinflamatorios,(14) cambios en la permeabilidad de la
membrana neuronal y estrés oxidativo, relacionados con la pato fisiologia del TB.(15,16) En
una revisidon sistematica reciente sobre microbiota en TB, los hallazgos mas destacados
sugieren que la baja diversidad a y la disbiosis con respecto a la abundancia de
Faecalibacterium y Bacteroides pueden caracterizar el TB. La disminucion de la riqueza y la
produccidn de butirato también fomentarian la inflamacion, que puede ser una parte hasta

ahora poco reconocida de la fisiopatologia subyacente al TB.(17)

Clasificacion y diagndstico

Los trastornos bipolares se han clasificado tradicionalmente como parte del espectro de las
psicosis (especialmente como parte del extremo mas grave del espectro, que corresponde al
concepto clasico de psicosis maniaco-depresiva) o como un trastorno del estado de dnimo
(un trastorno afectivo), potencialmente como un continuo desde la depresién unipolar hasta

la enfermedad bipolar.(4)

El Manual diagndstico y estadistico de los trastornos mentales, quinta edicion (DSM-5)(18)
cred una categoria para "trastornos bipolares y relacionados"; por tanto, los trastornos
bipolares no se clasifican ni en trastornos psicoticos ni en trastornos afectivos. En el DSM-5,

los trastornos bipolares se subclasifican en trastorno bipolar I, trastorno bipolar Il, ciclotimia



y categorias residuales de formas atipicas que no encajan en los subtipos mencionados
anteriormente. Esta subclasificaciéon depende de la gravedad y la duracion de los episodios
maniacos (o hipomaniacos) y depresivos.(4) La Clasificacion Internacional de Enfermedades
publicada recientemente, 11.9 revision (CIE-11) también incluye una seccion sobre trastornos

bipolares.(19)

El trastorno bipolar tipo | (TB I) se define por la presencia de episodios maniacos con una
variedad de manifestaciones, incluyendo exceso de confianza, grandiosidad, locuacidad,
desinhibicion extrema, irritabilidad, disminucion de la necesidad de dormir, y estado de
animo muy elevado. Los sintomas psicéticos, como delirios y alucinaciones, se pueden
producir tanto durante episodios depresivos como maniacos, aunque son mas frecuentes en
los episodios maniacos, y pueden comprometer el funcionamiento psicosocial hasta el punto
de requerir hospitalizacién. A menudo, los episodios agudos de alteraciones del estado de
animo pueden incluir sintomas en ambos polos (es decir, sintomas mixtos). El trastorno
bipolar tipo Il (TB Il) se caracteriza principalmente por episodios de depresion alternados con
hipomania en lugar de mania. La presencia de al menos un episodio hipomaniaco se considera
compatible con el diagndstico de TB Il. El trastorno ciclotimico se caracteriza por sintomas
depresivos recurrentes y estados hipomaniacos, que duran al menos 2 aios, que no cumplen
con los criterios diagndsticos umbral para TB | o TB Il. En las categorias residuales, nos
encontramos “otro trastorno bipolar y trastorno relacionado especificado” en que se incluyen
condiciones “bipolar like” que no cumplen criterios para TB I, TB Il o ciclotimia, por
insuficiente duracidn o severidad, tales como episodios hipomaniacos de corta duracién con
trastorno depresivo mayor, episodios hipomaniacos con sintomas insuficientes y presencia
de trastorno depresivo mayor, episodio hipomaniaco sin antecedentes de trastorno
depresivo mayor, o ciclotimia de corta duracién. Asimismo, se establece la categoria del
“trastorno bipolar y trastorno relacionado no especificado” cuando sintomas caracteristicos
del espectro bipolar no se ajustan a los diagndsticos previos. Finalmente existen otras dos
categorias clasificatorias que incluyen “trastorno bipolar y trastorno relacionado inducido por
sustancias/medicamentos” cuando diversos agentes toxicos, sustancias o medicamentos, asi
como el alcohol, pueden generar el desarrollo de algun trastorno bipolar o trastornos
relacionados como consecuencia, y “trastorno bipolar y trastorno relacionado debido a otra

afeccion médica” cuando los sintomas caracteristicos del trastorno bipolar y trastornos



relacionados como un estado de dnimo euférico, expansivo e irritable, son consecuencia de

alguna enfermedad o afeccion médica.(2)

A nivel de diagndstico, éste se suele retrasar varios afios, siendo la media de retraso entre el
inicio de la enfermedad y el diagndstico de unos 5-10 afios.(20) Esto se debe a que los
episodios depresivos suelen ser similares tanto en un trastorno depresivo unipolar como
bipolar, salvo que en el TB son mas frecuentes las caracteristicas mixtas.(21,22) Asimismo los
pacientes suelen reconocer mas facilmente los episodios depresivos que los hipomaniacos, lo
gue dificulta el diagndstico si no se hace una anamnesis y entrevista enfocada y dirigida.
Existen diferentes herramientas como escalas y tests de cribado,(23) pero la entrevista tanto
al paciente como a familiares o acompafiantes, con evaluacion longitudinal de su curso de
enfermedad, suele ser fundamental para un correcto diagnédstico, de critica importancia para

un correcto tratamiento.(4)

Epidemiologia

La prevalencia estimada a lo largo de la vida es del 0,6 % para el TB |, del 0,4 % para el TB I,
del 1,4 % para las manifestaciones subsindromicas de los trastornos bipolares y del 2,4 % para
el espectro bipolar mds amplio de los trastornos bipolares.(24) Pese a estos datos, hay
estudios que hipotetizan el infradiagndstico tanto a nivel de atencién primaria,(25) como en
relacion a pacientes tratados por episodio depresivo unipolar, incorrectamente
diagnosticados, que podrian cumplir criterios para TB con las consecuencias que eso
implicaria.(26) La prevalencia para TB | es similar independientemente del género, pero el TB
Il es mas frecuente en mujeres.(27) La edad de inicio suele ser temprana, lo que tiene
importantes implicaciones para el pronéstico y afectacién funcional, ya que afecta a jovenes
en etapas vitales cruciales a nivel social asi como de desarrollo académico profesional.
Histéricamente, se ha considerado que el TB presenta un inicio tipicamente en edad joven,
alrededor de los 20 afios, y que un inicio temprano se suele asociar a un peor prondstico.(4)
No obstante, y considerando el infradiagndstico detectado en varios estudios asi como el
periodo de latencia entre el inicio de la enfermedad y el diagndstico de la misma, recientes

trabajos postulan un modelo de presentacion en 3 niveles, considerando un grupo de inicio



temprano, inicio medio e inicio tardio de la enfermedad, lo que podria tener implicaciones

tanto a nivel prondstico como terapéutico.(28)

A nivel de carga de la enfermedad, el TB se ha clasificado como la 172 causa de discapacidad
a nivel mundial, entre todas la enfermedades.(29) Teniendo en cuenta que se trata de una
enfermedad crdnica, se ha de considerar también la importante carga familiar que supone la
enfermedad,(30) aparte de la carga econdmica tanto en términos de costes relacionados con
la discapacidad como relacionados con los gastos directos en atenciéon médica, que se podrian

reducir con un diagndstico temprano y correcto.(31,32)

A nivel epidemioldgico, es aun importante considerar que se trata de una enfermedad
asociada con elevadas tasas de comportamientos suicidas, comorbilidad con otra patologia
psiquiatrica y comorbilidad médica, lo que aumenta todavia mas la carga global asociada a la

enfermedad.(1)

Curso y evolucion

Los pacientes con TB pueden alcanzar remisién del trastorno, asumiéndose como latente, con
un manejo adecuado. No obstante, las recurrencias son habituales, particularmente si la
adherencia al tratamiento es pobre. Asimismo, sintomas residuales y subsindrémicos
persisten de manera generalizada en muchos pacientes, lo que dificulta la recuperacién
funcional.(4) El indice de polaridad puede predecir la polaridad de episodios subsecuentes, lo

gue también tiene implicaciones a nivel terapéutico y prondstico.(2)

Un inicio temprano de la enfermedad se asocia a peor prondstico, tanto por mayor retraso
en el diagndstico, como por la afectacién funcional a edad temprana, episodios depresivos
mas severos o comorbilidad con otros problemas psiquidtricos aumentada.(33) Para la
mayoria de las personas con TB | o I, los episodios depresivos duran considerablemente mas
gue los episodios maniacos o hipomaniacos a lo largo del curso de la enfermedad, y la
depresion bipolar representa la mayor parte de la morbilidad y mortalidad de la

enfermedad.(34,35)



El deterioro funcional se debe a diferentes factores como fases agudas y sintomas residuales
o afectacién cognitiva,(36,37) siendo que el deterioro cognitivo afecta a una proporcion
sustancial de adultos eutimicos con TB, lo que contribuye a un deterioro funcional y una
reduccion de la calidad de vida.(3,38) También los efectos secundarios del tratamiento
pueden contribuir al deterioro funcional. Tal como comentado previamente, el deterioro
funcional global observado en esta poblacién, que afecta principalmente a una poblaciéon

econdmicamente activa, se asocia a una elevada carga para la sociedad.(39,40)

El tratamiento del TB implica tratamientos farmacoldgicos y no farmacoldgicos para las fases
agudas de los episodios maniacos (o hipomaniacos) y depresivos, y terapia a largo plazo para
prevenir la recurrencia de episodios.(41,42) El tratamiento farmacoldgico de la depresién
bipolar consiste principalmente en combinaciones de al menos dos farmacos, incluyendo
estabilizadores del estado de animo (litio y anticonvulsivos), antipsicoticos atipicos y
antidepresivos.(43—-45) Las respuestas insatisfactorias a los tratamientos disponibles para el
trastorno bipolar son muy frecuentes, especialmente para la depresidn bipolar, y la regla es

el uso empirico de diversas combinaciones de tratamientos, en gran medida no probados.(46)

A pesar de las terapias disponibles para los trastornos bipolares, el tratamiento pierde eficacia
cuando la adherencia es incierta. Por lo tanto, mejorar la adherencia es una de las piedras
angulares en el manejo de los pacientes con trastornos bipolares. Ademas, es esencial
equilibrar la eficacia y la seguridad a corto y largo plazo de todos los farmacos en pacientes
con trastorno bipolar, por lo que es importante la caracterizacidn clinica del paciente adulto

con trastorno bipolar, con el objetivo de la personalizacion del manejo.(47)

Los tratamientos farmacoldgicos disponibles pueden presentar diferentes efectos
secundarios; entre ellos, los tratamientos antipsicoticos, ampliamente utilizados tanto en el
episodio agudo como en el tratamiento de mantenimiento, se asocian con el aumento de
peso y alteraciones a nivel metabdlico.(48,49) Algunos de los estabilizadores del estado de
animo también se asocian con riesgo aumentado de presentar aumento de peso;(50) no
obstante, el efecto del litio, uno de los tratamientos mas importantes en el TB, sobre el
aumento de peso no esta claro, con algunos trabajos indicando el aumento de peso como un

efecto secundario potencial.(51)



Comorbilidad médica

El trastorno bipolar se asocia con una importante comorbilidad médica, especialmente
problemas cardiovasculares, y con una esperanza de vida reducida. En relacién a la
comorbilidad médica, algunos de los problemas altamente prevalentes incluyen diagndsticos
como diabetes mellitus, sindrome metabdlico, obesidad, migrafia, osteoporosis, fibromialgia,
asi como otros problemas endocrinoldgicos y cardiovasculares.(1) Esto se asocia con una peor
salud fisica pero también puede impactar negativamente en el propio curso de la enfermedad

mental.

Prevalencia de problemas cardiovasculares y desordenes metabdlicos e impacto en

curso de enfermedad.

Problemas cardiovasculares

Los problemas cardiovasculares son un de los problemas comdrbidos mas importantes en los
pacientes con TB, tanto por su elevada prevalencia como por el peso que tienen a nivel de
una morbimortalidad aumentada en esta poblacién. Las enfermedades cardiovasculares
(ECV) incluyen cualquier enfermedad que afecta el sistema cardiovascular, siendo los
principales componentes la enfermedad coronaria, cerebrovascular pero también la
hipertension entre otras. De acuerdo con las estadisticas de 2019 de la Organizacién Mundial
de Salud, las ECV representan 17,9 millones o el 32% de todas las muertes mundiales.
Asimismo, la prevalencia de ECV en pacientes con trastorno mental severo puede ser 2-3
veces superior a la poblacién general, con algunos estudios describiendo un riesgo de
mortalidad por ECV entre 35-250% mas elevado en pacientes con TB que en poblacién
general.(52,53) Por otro lado la ECV puede ocurrir hasta 17 afios antes en pacientes con TB

gue en la poblacién general.(54)

A nivel etiopatogénico se pueden considerar factores de estilo de vida, tratamiento
farmacoldgico y, a nivel genético, se ha observado un solapamiento poligénico entre la ECV y
TB, lo que implica mecanismos genéticos moleculares compartidos. El riesgo aumentado que

se observa en pacientes con TB de sufrir de ECV se debe justamente a una presencia elevada



de varios factores de riesgo de ECV, como son el tabaquismo, dislipemia, diabetes,
hipertension, obesidad y hdbitos de estilo de vida poco saludables.(55) Algunos estudios
describen el propio TB como un factor de riesgo independiente para sufrir ECV, después de
controlar por diferentes factores de confusion.(55) Se han propuesto diferentes mecanismos
bioldgicos que expliquen este hallazgo que incluyen inflamacion sistémica, estrés oxidativo,
reduccion de BDNF (brain derived neurotrophic factor), aumento de hidroperoéxido lipidico
gue se corresponderia con un engrosamiento de la intima de la cardtida y diferentes
genes.(11,56) Finalmente, se ha encontrado una asociacién entre desarrollar factores de
riesgo de ECV como sindrome metabdlico, diabetes, etc., algunos de los que se detallardn a
continuacion, y una peor evolucién del TB, con mayor tasa de refractariedad a tratamiento,

mas comorbilidades médicas asociadas y mds gasto médico asociado.(55)

Diabetes

Segun diferentes estudios la prevalencia de diabetes tipo 2 en pacientes con TB es superior a
la observada en la poblacidn general, en torno al 8-17%.(57-59) También la glucosa alterada
en ayunas mostrd una elevada prevalencia en torno al 22%.(57) Varios mecanismos pueden
estar implicados en una patogénesis compartida entre ambas enfermedades como son una
disfuncidn del eje hipotdlamo-pituitario-adrenal, la disfuncién mitocondrial, desregulacion de

la GSK-3 (Glycogen synthase kinase-3), entre otros mecanismos.(60)

A nivel clinico del TB, se ha visto que padecer de diabetes tipo 2 puede tener implicaciones
prondsticas importantes, presentando un curso con mas tendencia a la cronicidad, mas
ciclacion rapida y mayor numero de ingresos hospitalarios requeridos.(61) Asimismo,
pacientes con TB y diabetes de forma comérbida reportan una peor calidad de vida percibida
y funcionamiento global.(60) Finalmente, algunos estudios han demostrado un impacto a
nivel cognitivo, por lo que sufrir diabetes podria ser considerado un factor de riesgo potencial

para disfuncién cognitiva en pacientes con TB.(62,63)

Por otro lado, padecer TB también podria repercutir negativamente en la evolucién de la
diabetes, al dificultar la adherencia tanto a tratamientos como pautas conductuales indicadas

en esta enfermedad.(60)



Obesidad

La obesidad es otra comorbilidad importante, muy frecuente en este grupo de pacientes.
Diferentes estudios han demostrado una prevalencia de obesidad superior en pacientes con
TB en comparacion con poblacion general, de entre 21% y 49%, (52,57,64,65) pudiendo
alcanzar los 69% si se considera obesidad y sobrepeso en global.(65)

En relacidn con los factores de riesgo para la coocurrencia de obesidad en pacientes con TB,
el tratamiento farmacoldgico es un factor importante, aunque en estudios que incluyen
pacientes no previamente tratados ya se observa una mayor prevalencia de obesidad que en
pacientes con otros trastornos psiquiatricos. Asimismo, se ha encontrado en pacientes que
solicitan cirugia baridtrica una elevada prevalencia de pacientes con trastornos del espectro

bipolar.(66)

En su conjunto esto parece apuntar a que entre ambas condiciones hay un nexo de unién y
mecanismos fisiopatoldgicos compartidos. Hay varias hipotesis que intentan explicar esta
asociacion entre obesidad y TB, como caracteristicas fenomenoldgicas compartidas como son
la alteracion en la impulsividad, descanso nocturno y balance ingesta/gasto energético;
alteraciones neurobioldgicas compartidas en relacion a la disfuncién del eje HPA (hipotalamo
pituitaria adrenal), sistemas de neurotransmisores, BDNF o a nivel de la leptina; o la relacién
entre la ingesta y el alivio de sintomas depresivos por liberacion de dopamina, que puede
contribuir a un circulo vicioso ya que los pacientes usan la ingesta como herramienta de alivio
sintomatico. Finalmente, a nivel genético y epigenético puede haber factores que

predispongan a dicha comorbilidad.(66)

A nivel prondstico, también se ha visto un impacto relevante en el curso de la enfermedad, y
esto se podria dar por un efecto tdxico de la obesidad via procesos proinflamatorios o por
alteraciones de funcién insulinica. Los pacientes con TB y obesidad pueden tener unas
alteraciones bioldgicas que conllevan peor prondstico,(66) con mas recurrencia de sintomas
depresivos, mayor duracion de los episodios agudos, puntuaciones mds elevadas de
depresion y menor tiempo de recaida que los pacientes no obesos.(65,67)

Otros estudios han encontrado que la obesidad se ha asociado con menor grado de mejoria
sintomatica, baja adherencia a tratamiento, peor funcionamiento, peor satisfaccion vital

percibida, mdas tendencias suicidas y mayor tendencia a ciclacion rapida.(61,67,68) Por otro



lado, estudios recientes han encontrado datos contrarios en relacién a la asociacion entre
obesidad e ideacidn suicida, sin encontrar relacién con intentos de suicidio, y han reportado
gue los pacientes con peso normal presentaban mayor tendencia a ideacidn suicida que los
pacientes con sobrepeso, no encontrandose relacion de ideacion suicida con pacientes

obesos.(69)

A nivel cognitivo también se ha encontrado un impacto negativo de la obesidad en pacientes
con TB, presentando una funcidn cognitiva alterada, especialmente a nivel de funciones
ejecutivas.(63,70) La presencia de obesidad en pacientes con depresién se relaciona con una
tasa mas elevada de sintomas atipicos y parece estar predominantemente asociada con un
diagnéstico de TB (71-73). Finalmente, la presencia de obesidad se ha asociado a un riesgo

superior de comorbilidad médica relacionada y mortalidad prematura.

Sindrome metabdlico

Los estudios en poblacion espaiola muestran tasas de prevalencia de sindrome metabdlico
en la poblacidn diagnosticada de TB de alrededor del 22,4%-24,7%, significativamente mas
altas que en la poblacién general (64,74). Otros estudios registran tasas incluso mas elevadas
de prevalencia hasta 31,7%-54% dependiendo de criterios utilizados o regidn

geografica.(75,76)

Tal como se ha descrito previamente, varios factores etiopatogénicos, de estilo de vida o
predisposicion genética podrian ser compartidos. Alteraciones en sistemas metabdlico e
inflamatorio podrian sugerir, como mecanismos bioldgicos comunes entre ambas patologias,
una senalizacion glucocorticoide alterada, estrés oxidativo, desregulaciéon autondmica y

biosintesis energética alterada.(77)

También se ha visto que la presencia de sindrome metabdlico de forma comdrbida puede
implicar un peor prondstico.(76) Estudios previos han demostrado que los pacientes con TB
gue sufren de sindrome metabdlico requieren un mayor numero de hospitalizaciones, pasan
mas tiempo en sintomatologia depresiva, con mas tendencia a presentar sintomatologia
maniaca como debut.(61) Asimismo, en relaciéon al funcionamiento global y tendencias

suicidas hay datos contradictorios, sin que esté claramente definida esta relacién. (61,68,69)



A nivel cognitivo se ha observado que la presencia de componentes de sindrome metabdlico

puede afectar negativamente la funcién cognitiva de estos pacientes.(63)

Aparte de las comorbilidades médicas mas frecuentes, tanto de origen cardiovascular como
metabdlica, algunas de ellas ya explicadas en detalle previamente, se pueden presentar otras
comorbilidades importantes en diferentes dambitos, digestivo, respiratorio, infeccioso.
estomatoldgico, oncoldgico, musculoesquelético, uroldgico y ginecolégico con mayor
prevalencia que en la poblacién general. Esto debe considerarse a nivel clinico, ya que es
frecuente en estos pacientes que no se realiza una evaluacién médica adecuada por una serie
de circunstancias, lo que contribuye a una mortalidad prematura, exhaustivamente descrita

en este grupo de pacientes.

En resumen, las complicaciones metabdlicas se estdn asumiendo como una caracteristica
importante del TB, que podria contribuir a cierta tendencia refractaria al tratamiento.(60) En
conjunto, este conocimiento resalta la importancia de identificar y tratar alteraciones
metabodlicas, con el objetivo de poder mejorar la evolucién clinica y la respuesta al

tratamiento, especialmente en pacientes refractarios.

Reduccion de la esperanza de vida

Muchos trabajos han mostrado la asociacidon entre padecer un diagndstico de trastorno
mental severo incluyendo TB, esquizofrenia o trastorno esquizoafectivo, y un exceso de
mortalidad, hasta 2-3 veces superior a las tasas de la poblacidn general, lo que se traduce en
un acortamiento de esperanza de vida de 13 a 30 afios, aun en paises con un buen sistema de

salud.(52,78)

Los pacientes con TB tienen un riesgo de muerte superior a la poblacién general, tanto por
causas no naturales, como suicidio o accidentes, como por causas naturales, responsables de
la mayoria de exceso de mortalidad, por una alta prevalencia de problemas médicos
comorbidos, lo que en conjunto conduce a una esperanza de vida reducida y mortalidad

prematura.(53,79,80)



La tasa de suicidio combinada en el TB es de 164 por 100.000 afios-persona, siendo segun
algunos trabajos 11 a 30 veces superior en pacientes con TB que en la poblaciéon
general.(1,78,81) Las personas con TB representan entre el 3,4 y el 14% de todas las muertes
por suicidio, siendo el envenenamiento y el ahorcamiento los métodos mas comunes. Los
estudios epidemioldgicos informan que entre el 23 y el 26% de las personas con trastorno
bipolar intentan suicidarse,(81) y que seria expectable que cerca de un 15% de las personas
con TB se mueran por suicidio.(78) Diferentes factores se han visto relacionados con una
mayor tasa de suicidios, entre ellos: sexo, edad, raza, estado civil, afiliacién religiosa, edad de
inicio de la enfermedad, duracion de la enfermedad, subtipo de trastorno bipolar, polaridad
del primer episodio, polaridad del episodio actual/reciente, polaridad predominante,
caracteristicas del episodio del estado de danimo, psicosis, comorbilidad psiquiatrica,
caracteristicas de la personalidad, disfuncion sexual, antecedentes familiares de primer grado
de suicidio o trastornos del estado de animo, intentos de suicidio pasados, trauma en los

primeros afos de vida y precipitantes psicosociales.(82)

En relacién con la mortalidad por causas naturales se ha observado que la tasa de mortalidad
por  condiciones médicas  especificas, como problemas  cardiovasculares,
endocrino/metabdlicos y respiratorios, es claramente superior en pacientes con TB
comparativamente a la poblacién general, siendo los problemas cardiovasculares vy

respiratorios los que mas contribuyen para este exceso de mortalidad.(53,83,84)

Factores de riesgo para problemas de salud fisica en pacientes con TB

Diferentes motivos se han postulado para el riesgo aumentado de sufrir de problemas de
salud fisica, observado en pacientes con TB. Estos se pueden dividir en factores de riesgo
modificables del estilo de vida, factores bioldgicos, factores relacionados con la propia
fenomenologia y tratamiento del TB, factores relacionados con el sistema sanitario o

socioecondmicos.(85)

Factores relacionados con estilo de vida
Factores de riesgo modificables como la dieta, ejercicio fisico, consumo de tdxicos, etc., son

clave para una elevada comorbilidad médica. Son pacientes que presentan tendencia al



sedentarismo, elevada ingesta de carbohidratos y azlcares, con una elevada comorbilidad de

consumo de sustancias, especialmente tabaco, pero también otras.(86,87)

Factores bioldgicos

Hay factores genéticos y epigenéticos compartidos entre TB y problemas de salud fisica, y
procesos fisiopatolégicos comunes, como los efectos relacionados con el estrés en el sistema
inmunitario y neuroinflamacion (88) y en el eje hipotalamo-hipofisario, o el aumento de la

actividad del sistema nervioso simpatico.(53)

Factores relacionados con la fenomenologia del trastorno

La propia fenomenologia de los sintomas psiquidtricos puede explicar en parte ciertas
conductas, que pueden conducir a un aumento de riesgo cardiovascular y problemas de salud
fisica. Por ejemplo, los pacientes con TB pasan una gran parte de su vida en un estado
depresivo o subdepresivo, lo que puede traducirse en una tendencia a alteracidon del
equilibrio entre ingesta y gasto energético, con una tendencia a la obesidad como sucede por
ejemplo en los sintomas atipicos de la depresion (hipersomnia, hiperfagia, enlentecimiento
motor) que contribuyen a aumento de peso. La afectaciéon cognitiva o de motivacién
observada en estos pacientes durante estados depresivos podria también contribuir a una
dificultad afadida para planificar y mantener adecuadas rutinas, tanto dietéticas como de
ejercicio.(89) También los problemas de sueno observados en los pacientes con TB, incluso
en estados eutimicos, podrian explicar problemas de resistencia insulinica y las tasas
aumentadas de diabetes en esta poblacion.(60) Por otro lado, los estados maniacos pueden
contribuir a una alimentacién mas desequilibrada, asi como a un incremento de consumo de

sustancias toxicas.

Factores relacionados con tratamiento farmacologico

Los antipsicéticos y en menor medida los estabilizadores del estado de animo o los
antidepresivos pueden contribuir a un riesgo aumentado de sufrir enfermedades fisicas,
incluyendo obesidad, dislipemia, diabetes mellitus, hiponatremia, problemas de tiroides,
cardiovasculares, del tracto respiratorio o  gastrointestinal, hematoldgicos,

musculoesqueléticos o trastornos de movimiento. Las dosis altas de tratamiento, la



polifarmacia o el tratamiento de subpoblaciones especialmente vulnerables aumentan el
riesgo de aparicién de problemas fisicos asociados.(85)

Asimismo, los efectos secundarios de la farmacoterapia en el metabolismo de la glucosa, en
el perfil lipidico, el aumento de apetito o craving por carbohidratos también pueden

contribuir a varios problemas metabdlicos.(60,90)

Factores socioecondmicos

Otros factores que pueden contribuir a problemas de salud fisica son el acceso limitado a
comida saludable por dificultades econédmicas, o barreras a nivel social, como la distorsién de
la percepcidon de lo que serian habitos de vida saludables, la dificultad de cambiar habitos
familiares o barreras a nivel cultural como pueden ser los habitos de preparacién de comida

0 un patron dietético rico en comida procesada.(89,91)

Factores relacionados con el sistema sanitario

Se ha descrito un acceso reducido y poco efectivo a servicios de salud, actitudes sesgadas de
los propios profesionales sanitarios, o una monitorizacion insuficiente de los problemas
médicos o factores de riesgo cardiovasculares en pacientes con trastorno mental severo,
tanto por parte de los profesionales de la red de salud mental como por sus médicos de
atencién primaria, lo que retrasa un adecuado diagndstico y manejo de estos problemas
conllevando un peor prondstico, asi como un aumento de la morbimortalidad. (52,53,92)
Existe evidencia que indica que las personas con enfermedades mentales graves tienen
menor probabilidad de recibir niveles estandar de atencién para la mayoria de problemas
meédicos.(52) Otros estudios han demostrado que el estigma y discriminacion pueden ser
responsables por disparidades en el abordaje cardiovascular de pacientes con trastorno
mental severo, encontrandose que estos pacientes tienen considerablemente menos
probabilidad de recibir tratamiento cardiovascular invasivo o una prevencién secundaria

adecuada, en comparacién con la poblacion general.(93)



Habitos de estilo de vida en el paciente con Trastorno Bipolar

Dieta

Como expuesto anteriormente, esta poblacién muestra una tendencia a peores habitos
alimentarios por muchas razones: la propia sintomatologia puede condicionar la ingesta de
alimentos y preferencias, el deterioro funcional dificulta la preparacion de los alimentos, y en
ocasiones otras barreras en el acceso a alimentos saludables, como problemas sociales o
econdmicos.(89,94) En general pacientes con trastorno mental severo como esquizofrenia o
TB presentan un consumo elevado de nutrientes obesogénicos o tendencia a dietas
proinflamatorias.(95) Habitos dietéticos pobres pueden aumentar la comorbilidad
psiquidtrica y fisica, empeorar el funcionamiento psicosocial y cognitivo, y predecir una peor
respuesta al tratamiento.(96) Un estado nutricional deficitario podria asimismo influenciar el
curso de los ingresos hospitalarios, con una estancia mds prolongada, algo especialmente
relevante en una poblacién en que pueden coocurrir la presencia de sobrepeso y

malnutricion.(97)

Actualmente, existen numerosas evidencias observacionales en distintos paises y grupos de
edad que respaldan que la calidad de la dieta es un posible factor de riesgo o de proteccién
para sintomas de depresion y/o ansiedad. Un metaanalisis confirmé que la adherencia a un
patrén alimentario “saludable”, que incluye una mayor ingesta de frutas y verduras, pescado
y cereales integrales, se asocié con una menor probabilidad de depresién en adultos.(98,99)
Una revisidon sistematica también encontré que la dieta mediterrdnea podria reducir los
sintomas o la ocurrencia de ansiedad y depresién.(100) La ausencia de legumbres en la dieta,
junto a un consumo reducido de frutas y verduras y elevado consumo de dulces y azucares
refinados, se ha asociado significativamente con depresién.(101) En otros estudios el
consumo de frutos secos se ha visto asociado con una incidencia reducida de depresion. (102—
105) Ademas, existen evidencias de que una dieta saludable como la dieta mediterranea
puede reducir la incidencia de eventos cardiovasculares importantes, como se demostré en
el estudio PREDIMED.(106). Varios estudios asocian una dieta poco saludable o “Western”,
rica en harinas refinadas, carnes procesadas y dulces, a mayor incidencia de ansiedad o

depresidn asi como otros problemas de salud fisica.(107)



En cuanto a patrones especificos de dieta estudiados en su impacto en la salud mental, uno
de los mas estudiados ha sido el consumo de la dieta mediterranea, pescado/omega 3 o dietas
tradicionales. También se ha estudiado el efecto de la dieta vegetariana con resultados
contradictorios a nivel de su influencia en sintomas psiquiatricos como ansiedad y
depresion,(108) pero en general con un impacto positivo en problemas de salud fisica como

diabetes, perfil lipidico u otros problemas cardiovasculares.(109)

En resumen, 5 recomendaciones dietéticas para la prevencion de depresion emergen de la
evidencia cientifica actual, las cuales contemplan 1) seguir una dieta “tradicional”, como
podria ser la dieta mediterranea, noruega, japonesa, por ejemplo; 2) aumentar el consumo
de frutas, verduras, legumbres, cereales integrales, frutos secos y semillas; 3) incluir en la
dieta alimentos ricos en omega 3 o acidos grasos poliinsaturados; 4) sustituir comidas poco
saludables por alternativas mds saludables; 5) limitar el consumo de comida procesada, “fast-

food”, bolleria comercial u otro tipo de dulces refinados.(110)

En el caso del TB, la evidencia es aln escasa, pero la dieta parece tener implicaciones
potencialmente significativas en su evolucidn y tratamiento. La evidencia disponible sugiere
gue este subgrupo de pacientes tiene habitos dietéticos mas insanos, lo cual puede tener
implicaciones terapéuticas importantes dada la elevada comorbilidad médica observada en
estos pacientes, pudiendo la dieta tener un papel en el manejo y la prevencion de varias
enfermedades fisicas altamente comérbidas, entre ellas la diabetes tipo 2, el sindrome
metabdlico, la obesidad y las enfermedades cardiovasculares. Por otro lado, se plantea que
la dieta también puede influenciar diferentes procesos biolégicos desregulados en el TB,
como el sistema monoaminérgico, procesos inmunes/inflamatorios, el estrés oxidativo y la
neuroprogresion, impactando en el prondstico de la propia enfermedad psiquiatrica, ademas
de en la comorbilidad fisica asociada. (94) Estudios mas recientes han encontrado que las
personas con TB presentaban de forma significativa un consumo mas elevado de energia
total, carbohidratos, proteina, azlcar, grasa total y grasa saturada que en la poblacion

general.(95)



Un estudio realizado sobre la calidad de la dieta y patrones alimentarios en pacientes
eutimicos con TB encontré que estos pacientes presentaban peores habitos dietéticos y
menor adherencia a la dieta mediterrdnea en comparacion con el grupo control, lo que
enfatiza que la tendencia a una dieta poco saludable no es exclusiva de los periodos de
inestabilidad afectiva, estando posiblemente presente en el transcurso de todo el

proceso.(111)

Otro trabajo que estudié la influencia de suplementos nutricionales en el TB resaltd un efecto
positivo en la mejoria de sintomas de TB con la ingesta o suplementacion de acidos grasos
insaturados, especialmente omega 3, marisco, acido fdlico y zinc; con un efecto variable
mayoritariamente con resultados no significativos con creatinina, carnitina, vitamina D,
inositol o N-acetilcisteina; asimismo, mencionan resultados prometedores asociados con la

suplementacion con coenzima Q10 o probidticos.(112)

En un estudio reciente que evalué el impacto de la calidad dietética en la diversidad de
microbiota en pacientes recientemente diagnosticados de TB se han encontrado
correlaciones positivas, por un efecto combinado de consumo de pescado, legumbres, frutas
y frutos secos, encontrando una correlacion inversa modulada por el consumo de alcohol y
carnes procesadas, concluyendo que una dieta variada se asocia a diversidad de microbiota

en estos pacientes.(113)

Ejercicio

El problema del sedentarismo en los pacientes con TB tal como la dieta es un area de creciente
interés, no solo por el impacto que puede tener en la salud fisica de estos pacientes, ya
ampliamente discutida en las paginas previas, sino también por el impacto que puede tener
en el prondstico del propio TB, en la mejoria de sintomas depresivos, funcionamiento global
y calidad de vida percibida,(114) y también dados los efectos fisioldgicos cada vez mas

estudiados sobre neurogénesis e impacto en BDNF.(115)

Se han demostrado elevados niveles de sedentarismo durante el dia en adultos con TB, siendo

que las medidas de medicidn objetivas demuestran significativamente menores niveles de



ejercicio que con las medidas subjetivas, sefialando que una mayor edad y mayor nivel de IMC
se asocian a menores niveles de actividad fisica. (116) En un estudio que pretendia estudiar
si los adultos con TB tenian mayor tendencia al sedentarismo que el grupo control utilizando
medidas objetivas como acelerémetro esta hipdtesis se confirmd, sugiriendo la importancia
de intervenciones sobre el ejercicio fisico como herramienta terapéutica tanto para los
propios sintomas del TB como en la mejoria de calidad de vida o funcionamiento global,

contribuyendo igualmente a reducir la comorbilidad médica de estos pacientes.(117)

En un estudio que investigaba la asociacién del ejercicio con la calidad de vida y sintomas
afectivos en pacientes con TB se reporté que un 40% de la muestra no realizaban ejercicio
regular, con asociaciones entre ejercicio menos frecuente con mayor IMC, mas sintomas
depresivos y mayor duracidn de estos periodos, peor calidad de vida y funcionamiento global.
Por otro lado la realizacidon de ejercicio mas frecuente se ha encontrado asociada a mayor
tasa de sintomas maniacos.(118) En una meta-revision reciente se ha encontrado evidencia
para una relacidn inversa entre mayor realizacidon de actividad fisica y menor riesgo de

desarrollar TB. (119)

Recientemente en un trabajo publicado en la revista Cochrane se analizan los factores que
pueden influenciar la participacion en actividad fisica de los pacientes con TB. La verglienza
por la apariencia o el estigma por el diagndstico de salud mental pueden tener un peso
importante, también el poco habito previo al diagndstico a realizar ejercicio. Problemas de
salud fisica u otros factores como el sobrepeso, la medicacidn, los habitos téxicos, dieta poco
saludable y malos habitos de descanso, entre otros, también podrian contribuir a la limitacion
en la realizacion de ejercicio fisico por este grupo de pacientes. Otro factor limitante
considerado es la falta de accesibilidad a centros deportivos, problemas en transporte o
problemas econémicos. Tampoco se fomenta la realizacidon de ejercicio en las unidades de
internamiento donde podria ser una buena oportunidad de trabajar estos habitos. Estar
estable animicamente y motivado al cambio han sido descritos como factores promotores,
tal como recibir apoyo tanto del circulo social como del equipo terapéutico y encontrar el tipo
de ejercicio adecuado, que en muchos casos es caminar. Se ha visto que seguir una rutina de
ejercicio equilibrada puede ayudar a manejar los sintomas afectivos, teniendo en cuenta que

la falta de ejercicio o el exceso pueden ser perjudiciales para descompensaciones depresivas



0 maniacas respectivamente, por lo que la monitorizacidon del ejercicio incluso podria ser
utilizada con valor predictivo de prédromos de recaidas. La realizacién de ejercicio de forma
rutinaria podria ayudar a estructurar el dia a dia de estos pacientes, establecer relaciones
sociales, perder peso, mejorar el perfil cardiovascular o mejorar la calidad de vida percibida.
Pese a todo este conocimiento todavia pocos pacientes reciben educacién sobre la
importancia de la realizacién de ejercicio fisico, lo cual remarca la importancia de formar los

profesionales sanitarios en este sentido.(120)

Otros habitos de estilo de vida, como descanso o consumo de toxicos.

De forma no menos importante, se han encontrado asociaciones relevantes con otros habitos
de estilo de vida, no tan profundizados en el presente trabajo. En fumadores se encontrd
mayor tendencia a la depresion y a sufrir TB que en no fumadores. También los habitos de
descanso nocturno pueden tener un impacto importante en la evolucién y prondstico del TB.

(119)

Factores del estilo de vida e influencia en el prondstico.

En resumen, tanto los hdbitos sedentarios como seguir una dieta poco saludable, entre otros
habitos de vida poco saludables, han demostrado evidencia de asociacidon con sintomas
depresivos y un peor pronéstico, tanto de la enfermedad mental como fisica al ser factores
de riesgo para comorbilidad fisica y problemas cardiovasculares, que a su vez también se
relacionan con peor pronéstico de la enfermedad y mortalidad prematura.(121,122) Seguir
unos habitos saludables por otro lado, aparte de asociarse a un mejor prondstico, seria
predictor de mejor adherencia a tratamiento, lo que a su vez contribuye a una mejor

evolucion.(123)

Tratamiento farmacologico y sus implicaciones

El TB es un trastorno crénico que requiere tratamiento de mantenimiento, con al menos un
agente psicofarmacoldgico, aunque en muchas ocasiones se requiere una combinacion de
diferentes tipos de farmacos.(44,124,125) El propio tratamiento farmacolégico del TB se ha

planteado en numerosas ocasiones como un factor de riesgo en si mismo para problemas



metabdlicos y de salud fisica,(85) dado el impacto metabdlico que pueden tener muchos de
los tratamientos utilizados,(90) lo que indirectamente también perjudica una adecuada

adherencia terapéutica.

Los antipsicéticos son uno de los grupos farmacoldgicos mas estudiados dado el importante
impacto que pueden tener en el aumento de peso, metabolismo de la glucosa y perfil
lipidico.(90) Los principales efectos adversos relatados con los antipsicéticos de segunda
generacion incluyen efectos metabdlicos (aumento de peso, efectos en el metabolismo de la
glucosa y prolactina), sedacion, disfuncion sexual y sintomas extrapiramidales (en menor
medida que los antipsicéticos de primera generacidn). En este punto se ha de considerar que
el perfil de efectos adversos y tolerabilidad puede variar mucho entre diferentes
farmacos.(126) Hay una jerarquia en el riesgo de aumento de peso segun el antipsicético;
entre los de segunda generacion, los que mas contribuyen a aumento de peso son olanzapina,
clozapina, quetiapina, paliperidona y risperidona, mientras que otros presentan menor o
escaso efecto sobre el aumento de peso, como ziprasidona, aripiprazol, lurasidona o
cariprazina, entre otros. En relacion a los antipsicéticos de primera generacion, clorpromazina
es de los que mas efectos sobre el aumento de peso presenta.(85,127) Cabe considerarse que
el aumento de peso suele ser mas pronunciado en pacientes que reciben antipsicdticos por
primera vez. (128) A nivel de la repercusidn en alteracion del metabolismo de la glucosa o
perfil lipidico también el impacto es diferente segun el farmaco, siendo olanzapina uno de los

gue presentan peor perfil y aripiprazol presentando un perfil mas neutral.(90)

En relacién con los estabilizadores del estado de danimo la evidencia es mas heterogénea,
existiendo evidencia de la relacién de tratamiento con acido valproico y aumento de peso u
otras alteraciones metabdlicas, con menos estudios disponibles sobre el impacto del
tratamiento con litio,(129) algunos sin encontrar una clara asociacién con aumento de peso
o problemas de metabolismo lipidico o de la glucosa,(130,131), y otros estudios que sugieren
que el litio puede contribuir a aumento de peso aunque presentando un perfil mas favorable
qgue muchas de las alternativas farmacolégicas como olanzapina, quetiapina o acido
valproico.(129) Otros grupos farmacoldgicos como carbamazepina, lamotrigina y topiramato,
presentan menor impacto metabdlico, con algunos estudios incluso sugiriendo el potencial

de algunos de estos farmacos para contribuir a la pérdida ponderal.(50)



En cuanto a los antidepresivos, éstos son de los farmacos con menor impacto metabdlico
descrito entre toda la gama de tratamientos utilizados en el TB. Aun asi, también entre este
grupo se pueden encontrar diferencias importantes, por ejemplo con mirtazapina o
paroxetina asocidndose con mas aumento de peso, o los antidepresivos duales como

venlafaxina con mayor tendencia a aumentos de tension arterial.(90)

No obstante lo comentado anteriormente, también se describe en varios estudios una
tendencia a vulnerabilidad aumentada a problemas en metabolismo de glucosa incluso en
pacientes “drug naive” o en ausencia de tratamiento farmacolégico,(53) lo que podria indicar
ya una predisposicion de base a estos problemas, independiente del tratamiento
farmacoldgico, asociado a la patologia en concreto, que se exacerbaria ante la toma de esta

medicacion.

Psiquiatria nutricional y del estilo de vida

La psiquiatria nutricional y la psiquiatria del estilo de vida estudian la relacién de estos
factores con la salud y la enfermedad, desarrollan intervenciones nutricionales o de estilo de
vida para problemas de salud mental y evalian la evidencia de estas intervenciones. En los
ultimos afos estan surgiendo enfoques de psiquiatria nutricional y psiquiatria del estilo de
vida, y cada vez hay mas evidencia de la utilidad de estos enfoques de forma complementaria,
en conjunto con terapias habituales como el tratamiento farmacoldgico o la psicoterapia, con
un impacto global positivo, con la posibilidad de mejorar la salud mental, la salud fisica y

conducir a una mejora global de la funcionalidad.(132)

Psiquiatria nutricional

El campo de la psiquiatria nutricional investiga la calidad de la dieta como un factor
modificable para enfermedades mentales. Cada vez existen mas estudios que encuentran una
asociacién inversa entre dietas mas saludables y menor riesgo de problemas mentales en

general.(132,133) Los factores relacionados con la nutricién, como los patrones dietéticos y



los nutrientes especificos, pueden actuar como factores de riesgo al influir en las vias
implicadas en la fisiopatologia de los trastornos neuropsiquidtricos. Entre éstos, los
mecanismos mas destacados, potencialmente modulados por la dieta, son la inflamacion o
neuroinflamacion, el estrés oxidativo, la plasticidad cerebral, el eje microbiota-intestino-
cerebro, el eje hipotdlamo-pituitaria-adrenal, la via metabdlica triptéfano-quinurenina, la
epigenética y la disfuncién mitocondrial.(133,134) Otro de los objectos de estudio de la
psiquiatria nutricional es el estudio y disefio de intervenciones dietéticas o con suplementos
nutricionales, también llamados nutracéuticos, con el potencial de influir positivamente en
los mecanismos anteriormente referidos, como enfoque complementario para prevenir y

tratar los trastornos neuropsiquiatricos.(133,135)

En este dmbito también las herramientas estadisticas utilizadas tienen sus especificidades,
como la utilizacion del analisis factorial, para poder examinar patrones dietéticos mas que
alimentos o nutrientes individuales, con los primeros estudios examinando patrones
dietéticos y salud siendo publicados hace mas de 40 afios.(107) En cuanto a escalas utilizadas,
lo mas frecuente es utilizar cuestionarios de frecuencia alimentaria,(136) o de adherencia a
dieta mediterranea,(102) aunque se empiezan a proponer escalas que evaluan el indice

inflamatorio de la dieta.(137)

Psiquiatria del estilo de vida

En las ultimas décadas, la medicina del estilo de vida surgié como una rama de la medicina
basada en la evidencia, cuyo objetivo es mantener una salud dptima y prevenir, tratar y
revertir las enfermedades crénicas, incluidos los trastornos de salud mental, a través de
estrategias dirigidas a cambiar conductas no saludables y optimizar los pilares principales de
la medicina del estilo de vida como la nutricidn, la higiene del suefio, el manejo del estrés, la
conexion social, la salud sexual y la fertilidad, la actividad fisica y minimizar el consumo de
sustancias y las exposiciones ambientales.(138) También se abordan las vias neurobioldgicas
potencialmente compartidas entre multiples factores del estilo de vida, simultdneas con las

discutidas en el punto previo.(139)



Asi, la psiquiatria del estilo de vida no deja de ser un sub apartado de esta disciplina, mas
orientado a las enfermedades mentales, como se ha visto en estudios recientes, con
resultados positivos en diferentes patologias.(119) En consecuencia, la mejora de la salud
fisica, el estado metabdlico y los patrones de estilo de vida en el TB deberian ser los objetivos
del enfoque terapéutico complementario no farmacoldégico, mejorando también Ia
sintomatologia psiquiatrica central, principalmente los sintomas depresivos y subdepresivos,

y mejorando el funcionamiento y la calidad de vida de esta poblacién.

Algunas de las limitaciones de esta area de estudio que durante afios han limitado su
desarrollo son la dificultad de obtener medidas objetivas de varios de los factores de estilo de
vida, o la dificultad en obtener financiacion para estudios de intervencién. En este sentido,
recientemente se estan desarrollando escalas que ayuden a una evaluacién mas global de

algunos de los principales factores de estilo de vida considerados.(139)

Microbiota

El eje microbiota-intestino-cerebro es una de las principales y mas estudiadas vias implicadas
en la interaccidon entre dieta y otros factores de estilo de vida, con la salud mental. Este eje
interviene en la regulacion de las funciones del sistema nervioso central, la conducta, el
estado de animo y la ansiedad y, por tanto, tiene una implicacion importante en la
patogénesis de los trastornos neuropsiquiatricos.

Tanto conocer la composicion como comprender si hay patrones especificos de cada
enfermedad mental, o qué cambios en la microbiota pueden ser favorables o desfavorables,
es crucial. Varios aspectos cotidianos, como nuevos patrones dietéticos, la utilizacién de
antibidticos o el estrés continuo, pueden alterar la concentracidn y composiciéon de la
microbiota, conduciendo a un estado de disbiosis. Entender estas alteraciones es decisivo ya
gue se plantea la regulacién de la microbiota como una posible herramienta terapéutica en

el futuro, complementaria al tratamiento habitual con psicofarmacos y psicoterapia.(15)

Se conoce que la disbiosis intestinal, a través de neurotransmisores producidos por
microorganismos patdgenos o a través del nervio vago, puede inducir activacién de procesos

neuroinflamatorios, estrés oxidativo, asi como conducir a otros mecanismos



neuromoduladores y de regulacion epigenética. El TB ya se habia asociado con alteraciones
en el sistema inmune pero se desconocia la causa, y la disbiosis se presenta como un posible

intermediador.(15)

Se han descrito alteraciones de microbiota con un patrén transdiagndstico, con reduccién de
ciertas bacterias antinflamatorias, productoras de butirato, y un aumento de bacterias
proinflamatorias en pacientes con depresidén, trastorno bipolar, esquizofrenia vy
ansiedad.(140-142) La baja a-diversidad y la disbiosis con respecto a la abundancia de
Faecalibacterium y Bacteroides podrian caracterizar el TB.(17) La disminucidn de la riqueza y
la produccion de butirato también fomentarian la inflamacidn, que puede ser una parte hasta

ahora poco reconocida de la fisiopatologia subyacente al TB.(17)

A nivel del TB hay ya diversos estudios que investigan el papel patogénico de la microbiota
intestinal, la composicién de la microbiota en pacientes con TB, en diferentes fases de la
enfermedad como la eutimia, mania y depresién, las alteraciones de microbiota
potencialmente causadas y finalmente el potencial terapéutico de alterar la composicién de
la microbiota en estos pacientes mediante diferentes intervenciones. (16,141) Asi se abre una
nueva linea de opciones terapéuticas en esta enfermedad como pueden ser: cambios
dietéticos; la utilizacién de probidticos, microorganismos vivos que, cuando se ingieren en las
cantidades adecuadas, pueden aportar beneficios para la salud de quien los consume (se
pueden denominar psicobidticos las cepas con efectos positivos sobre la salud mental);
prebidticos, compuestos que el organismo no puede digerir, pero que tienen un efecto
fisiologico en el intestino al estimular, de manera selectiva, el crecimiento y la actividad de
las bacterias beneficiosas; tratamientos antibidticos, como la minociclina o incluso trasplante
fecal. (141) Se ha demostrado que la suplementacidon con probidticos no sélo alivia los
problemas gastrointestinales, sino que también reduce la gravedad de los sintomas y las tasas

de rehospitalizacion, y puede conllevar una mejora cognitiva. (143)

Psiconeuroimunoendocrionologia
Considerando todo lo comentado, existen abordajes integrativos que debaten que, mas que

una base genética, el TB tiene una importante predisposicion genética, modulada por varios



de los factores de estilo de vida ya mencionados. En este enfoque se considera que el estilo
de vida occidental puede contribuir a la aparicién y modificar la evolucién del TB, ya que
consideran que la inflamacién y estrés crénico como dos mecanismos principales, impulsados
por patrones alimentarios poco saludables, actividad fisica limitada y entornos sociales
estresantes que a su vez pueden conllevar un mal funcionamiento del reloj interno. En este
enfoque se propone que el tratamiento del TB debe centrarse en reducir el estrés y la
inflamacién mediante cambios en el estilo de vida, en lugar de simplemente aliviar

temporalmente los sintomas con intervenciones psicofarmacolégicas. (144)

Intervenciones nutricionales y sobre el estilo de vida en TB.

Teniendo en cuenta la importancia de la utilizacion de abordajes complementarios al
tratamiento habitual, con intervenciones nutricionales y sobre el estilo de vida abordamos
sucintamente la evidencia disponible en la actualidad. Se presentaran tanto abordajes
dietéticos, de ejercicio, asi como abordajes combinados sobre diferentes factores del estilo

de vida.

Intervenciones dietéticas-nutricionales

En este tipo de abordajes se pueden considerar diferentes tipos de intervenciones, que
incluyen cambios de patron dietético, por ejemplo, como la utilizacion de dieta mediterranea,
estudios en que se evaltan alimentos especificos, como pescado o frutos secos, estudios en
gue se examinan suplementos nutricionales con fines terapéuticos o intervenciones sobre la

microbiota.

En relacién a estudios de intervencién con modificacién de patrones dietéticos, dos de los
mas conocidos son el estudio SMILES (Supporting the Modification of lifestyle in Lowered
Emotional States)(145) y el HELFIMED(146), en los cuales se ha demostrado como la
aplicacion de una intervencion dietética a pacientes con depresion, tanto de forma individual
como grupal respectivamente, mostraba mejoria de la clinica psiquiatrica, aunque también
con mejoria en otros ambitos como la calidad de vida percibida o menores gastos asociados
en estudios de coste efectividad.(147) Un metaandlisis reciente que evalla diferentes

estudios que promueven la mejoria de patrones dietéticos en sintomatologia ansiosa y



depresiva encuentra que la sintomatologia depresiva se reduce de forma significativa con
efectos menos marcados en la sintomatologia ansiosa.(148) Recientemente también se estd
explorando la posibilidad de realizar intervenciones online, con el objetivo de mejorar la coste

efectividad y poder alcanzar mas gente.(149)

Pese a la literatura disponible sobre los potenciales efectos beneficiosos de la intervencién
dietética en el TB,(94,112) son escasos los estudios aleatorizados y controlados de
intervencion dietética especificos para pacientes con TB. En un estudio aleatorizado vy
controlado de intervencion dietética en pacientes con TB, se encontré una reduccién de la
variabilidad emocional, energia e irritabilidad.(150) Existen estudios que engloban pacientes
con TB dentro de un grupo mas general de pacientes con trastorno mental severo, que
sugieren un efecto beneficioso a nivel metabdlico, de un programa de educacién nutricional,
previniendo el progreso del sindrome metabdlico y protegiendo de eventos
cardiovasculares.(151) Asimismo, la ingesta de marisco y alimentos ricos en omega 3 se ha

asociado con efectos positivos en el TB.(112)

Se empieza también a debatir la utilidad de la dieta cetogénica en este grupo de pacientes,
por su potencial de modulacién de la funcién mitocondrial,(152,153) mientras que nuevos
estudios proponen la utilizacidon de intervenciones basadas en el ayuno intermitente por el

impacto sobre los ritmos circadianos, especialmente alterados en pacientes con TB.(154)

Por otro lado, las intervenciones con suplementos nutricionales son un campo cada vez mas
estudiado, existiendo actualmente guias clinicas sobre recomendaciones de utilizacién de
nutracéuticos (suplementos nutricionales con fines terapéuticos) o fitocéuticos (suplementos
derivados de plantas con fines terapéuticos) en trastornos psiquiatricos.(155) Los
nutracéuticos pueden actuar sobre vias neurobioldgicas alteradas en el TB, como la
inflamacidn, el estrés oxidativo y la disfuncion mitocondrial, por lo que se discute su papel

potencial como tratamientos complementarios para el TB.(156)

Los resultados mas robustos disponibles hasta la fecha, en los diferentes estudios sobre
suplementos nutricionales en TB, apoyan la utilizacién de acidos grasos insaturados omega 3,

con resultados prometedores para la utilizacion de coenzima Q10 y con efectos variables,



principalmente no significativos, de la suplementacidén con creatina, carnitina, vitamina D,
inositol o N-acetilcisteina.(112,156) En las guias clinicas sobre utilizacion de nutracéuticos en
trastornos psiquiatricos se considera que el omega-3 tiene un grado de recomendacidon débil
mientras que la N-acetilcisteina no estd de momento recomendada en el TB, encontrandose
las recomendaciones mas robustas con diferentes suplementos, para el tratamiento de la
depresion unipolar.(155) En pacientes de edad avanzada con TB se recomienda ser
particularmente cuidadoso con el cribado de posibles déficits nutricionales, como vitamina
B12, vitamina D y folato, prevalentes en esta poblacidn, dado su impacto en la clinica afectiva,
y que podrian requerir suplementacion.(157) En relacidn a fitocéuticos, algo a tener en cuenta

es la contraindicacién de utilizar la hierba de San Juan por su riesgo de viraje maniaco.(155)

Finalmente, la modulacién de la microbiota es una area de creciente interés, y cada vez se
disponen de mas estudios sobre su potencial utilizacién en diferentes trastornos
psiquidtricos.(158) A excepcion del trastorno depresivo mayor unipolar, que redne el mayor
volumen de evidencia y donde los probidticos estan incluidos en las guias clinicas y pautas de
tratamiento con nutracéuticos y fitocéuticos,(155) la evidencia actual es escasa para
respaldar las intervenciones con prebidticos, simbidticos y alimentos fermentados en el
tratamiento de otros trastornos mentales.(158) No obstante hay resultados prometedores, a
nivel psicopatolégico como cognitivo, asociados con la utilizacién de probidticos en TB,
especialmente en pacientes con niveles mas altos de inflamacién sistémica y estrés
oxidativo.(112,158) Estos estudios también inciden en la importancia de los habitos
alimentarios en general, como posibles moduladores de microbiota, aparte de la mera

utilizacion de suplementos probidticos.

Intervenciones de ejercicio

El efecto del ejercicio en el TB estad siendo estudiado; su principal mecanismo de accién
propuesto es a través del efecto positivo sobre la neurogénesis.(115) La realizacién de
ejercicio en el TB se ha asociado a mejoria de componentes de salud fisica, sintomas
depresivos, funcionamiento global y calidad de vida percibida, encontrandose relaciones
entre ejercicio vigoroso y sintomatologia maniaca, en estudios longitudinales.(114,159)

Aunque se dispone de escasa evidencia sobre estudios de intervencidon especificos en



pacientes con TB, en un estudio controlado se ha demostrado mejoria de funcionamiento
social y disminucién de alexitimia,(160) existiendo en la actualidad algunos protocolos para
programas de intervencion en desarrollo, con el objetivo de evaluar efectos a nivel

psicopatoldgico, de funcionalidad y neurocognitivos.(161,162)

Intervenciones conjuntas o sobre estilo de vida

Finalmente, un drea emergente de estudio en este dmbito es el desarrollo de intervenciones
sobre el estilo de vida, que abordan de forma conjunta tanto intervenciones sobre dieta,
ejercicio como otros factores de estilo de vida. La evidencia disponible presenta resultados
inconsistentes, aunque con una tendencia a la mejoria de ciertos parametros, especialmente
de salud fisica, aunque también se propone su potencial efecto positivo sobre sintomas
depresivos, funcionamiento global y calidad de vida percibida.(86,96) Los programas
propuestos pueden ser de diferentes tipos, presenciales, ya sea de forma individualizada o

grupal, u online.(163)

Teniendo en cuenta lo expuesto anteriormente, planteamos este proyecto de tesis con el
objetivo de caracterizar mejor el estado metabdlico en nuestra poblaciéon con TB, y algunos

de sus modificadores, como son variables de estilo de vida y farmacoldgicas.

El primer paso es realizar un estudio observacional sobre los patrones de alimentacion y su
relacion con la actividad fisica, el sindrome metabdlico y la evolucion de la enfermedad en
una muestra representativa de pacientes con TB, en nuestra area de influencia, asi como

obtener datos sobre el impacto farmacoldgico en esta interrelacién.

El segundo paso sera estudiar la relacién entre el tratamiento con litio, cominmente utilizado
en el TB y el aumento de peso. Evaluaremos cuantitativamente la asociacion del tratamiento
con litio y el aumento de peso, asi como los posibles moderadores de esta asociacién a través
de un metaenfoque. Hasta donde conocemos, ésta serd la primera revisidon sistematica y
metaanalisis que proporcione un andlisis cuantitativo centrado en el aumento de peso con el

litio.



Sobre la base de los resultados de estos estudios, podremos caracterizar mejor a esta
poblacién en términos de patrones de estilo de vida, estado metabdlico e implicaciones en el
curso clinico, y comprender el impacto del tratamiento farmacolégico, especialmente con
litio, a nivel metabdlico. Se espera que esta informacidn sea de utilidad clinica, pueda generar
nuevas hipdtesis de estudio o servir de base para el disefio y desarrollo de nuevos programas

de intervencién ajustados a las necesidades especificas de nuestra poblacion en concreto.
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ARTICLE INFO ABSTRACT

Keywords: Metabolic syndrome (MetS) and its component factors, obesity, hypertension, dyslipidaemia and insulin resis-
Bipolar disorder tance, have shown a bidirectional relationship with the prevalence and severity of bipolar disorder (BD).
mania . A systematic search of electronic databases (Pubmed, PsycINFO, clinicaltrials.gov) was conducted to explore
?;:i::';n and integrate current evidence about the role of MetS and its component factors with clinical outcomes of BD.
— Thirty-four articles met the inclusion criteria. Studies were grouped by the metabolic factors assessed, which
prognosis included MetS, obesity and body mass index (BMI), dyslipidaemia, impaired glucose metabolism (IGM), diabetes
biomarkers mellitus and hypertension. They were then classified according to outcomes such as course of episodes, rapid
medical cycling, suicidal behavior, treatment response, and global and cognitive functioning.

comorbidity Although current evidence remains controversial in most aspects of clinical outcomes, metabolic risk factors
metabolic syndrome could alter the course of BD, with worse global functi poorer t: resp and a chronic course of
diabetes illness, as well as enhancing rapid cycling. Further research is needed to elucidate the role of each risk factor in
abesity the mentioned outcomes.

dyslipidaemia

1. INTRODUCTION

Bipolar Disorder (BD) is a chronic major affective illness where mood
alternates between depression, euthymia and mania or hypomania
(Vieta et al., 2018). Individuals suffering from BD are at increased risk
for somatic diseases compared to healthy controls. These include high
rates of obesity, hypertension, dyslipidemia, type 2 diabetes mellitus
(T2DM) and metabolic syndrome (MetS) (Calkin et al., 2013a; Mclntyre
et al., 2005).

MetS was defined in 1998 by a WHO diabetes research group as a
number of interrelated physiological, biochemical, clinical and meta-
bolic factors that directly increase the risk of cardiovascular disease,
T2DM and all-cause mortality (Alberti and Zimmet, 1998). The recent
IDF definition requires the presence of three or more of the following
criteria: (i) waist circumference relative to population and
country-specific definitions; (ii) HDL-C <40 mg/dL (<1.04 mmol/L) in

men and <50 mg/dL (<1.29 mmol/L) in women or on drug treatment
for reduced HDL-C; (iii) triglycerides >150 mg/dL (>1.7 mmol/L) or on
drug treatment for elevated TG; (iv) >130 mmHg systolic or >85 mmHg
diastolic pressure or on antihypertensive drug treatment in a patient
with a history of hypertension, and (v) fasting glucose >100 mg/dL or
on drug treatment for elevated glucose (Alberti et al., 2009).
Regarding comorbid metabolic risk factors, T2DM occurs up to three
times as often among individuals with BD, as it does in the general
population, obesity is also highly prevalent, and glucose and lipids are
dysregulated at high rates (Charles et al., 2016a). Moreover, BD has
shown to increase the odds of re-hospitalization for comorbid
non-mental conditions, which often remain underdiagnosed and
undertreated (Dickerson et al., 2016). Patients with BD show increased
mortality principally as a consequence of these risk factors and comor-
bidities, and largely via cardiovascular disease (Staudt Hansen et al.,
2019; Correll et al., 2017). Particularly, some studies have associated
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the presence of type 1 or 2 diabetes mellitus with a higher risk of mor-
tality caused by physical comorbidities in patients with BD (Dickerson
etal., 2016; Pan et al., 2016); (Schoepf and Heun, 2014); (Sylvia et al.,
2015).

Some psychotropic medications may cause increased appetite and
weight gain, leading to MetS (De Heit et al., 2009; Hayes et al., 2016),
but evidence is also increasing for a medication-independent association
(Charles et al., 2016b). In addition, lifestyle factors in patients with BD,
such as a lack of regular physical activity and increased calorific and
simple carbohydrate intake, may play an etiologic role in the higher
prevalence of metabolic illnesses (Calkin et al., 2013b). However, even
after accounting for the above factors, the higher incidence of cardio-
vascular risk factors like T2DM among patients with BD remains unex-
plained, especially in treatment-naive patients (Charles et al., 2016b).

The exact relationship between metabolic risk factors and BD is
complex and not well understood. BD has been associated with a chronic
low-grade pro-inflammatory state (Soczynska et al, 2011), and hy-
potheses point at underlying immune dysfunctions paired with a chronic
inflammatory state as risk factors for developing both BD and MetS
(Charles et al., 2016b). Current evidence suggests that individual com-
ponents of MetS might also be involved not only in inflammation and
oxidative stress but also in micro and macro-cerebrovascular alterations
leading to structural and functional abnormalities in the brain, which
might have a negative effect on cognition in BD (Bora et al., 2019).

An association between MetS and changes in brain imaging has been
found, including reduced thickness in frontal and temporal lobes in
obese/overweight patients, widespread abnormalities in white matter
structure in obese, dyslipidemic and diabetic patients, and reduced
frontoparietal and subcortical volumes in cases of impaired glucose
metabolism (Bora et al., 2019). In early BD, increased body mass index
(BMI) has been also significantly associated with decreased white matter
and temporal lobe volumes (Mazza et al., 2017); (Bond et al., 2011);
(Bond et al., 2019). Clinically significant weight gain (CSWG) has also
shown greater volume loss in the left orbitofrontal cortex, left cingulate
gyrus and left middle temporal gyrus, being the last one a predictive
factor for more days with depression in patients with BD (Bond et al.,
2019). This mechanism might underlie the association between MetS
and a more severe illness course in BD (Mazza et al., 2017; Bond et al.,
2011; Bond et al., 2019; Islam et al., 2018).

Preliminary investigations suggest that obesity and MetS might
negatively impact the course of illness in BD, entailing lower quality of
life, a more complex disease and other adverse outcomes, such as an
increased risk of rapid cyeling, functional impairment, a higher risk of
suicide and poor response to treatment (McIntyre et al., 2005). For that
reason, physical comorbidity has been postulated as an important risk
factor for psychiatric readmission and other unfavorable outcomes in BD
(Sprah et al., 2017).

Particularly, the presence of obesity in patients with depression ap-
pears to be predominantly associated with a diagnosis of BD (Petri et al.,
2017), and appears to negatively affect the course and long-term prog-
nosis of BD (Lackner et al., 2016). Increased number of manic and
depressive episodes throughout life, a difficult-to-treat index affective
episode, high recurrence of affective episodes, depressive predomi-
nance, and a shorter period of time until relapse have been reported
more frequently in obese than non-obese patients (Fagiolini et al.,
2003).

Since growing research points to the potential negative implications
of MetS in clinical outcomes of BD, we systematically reviewed the
existing literature on the impacts of metabolic factors on the frequency
of affective episodes, hospitalizations, cognitive impairment, suicidal
behavior, global functioning and other potential outcomes in BD.

2. METHODS

This review was conducted according to the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) statement
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(Moher et al., 2009).
2.1. LITERATURE SEARCH

Articles were careful searched on PubMed, PsycINFO and clin-
icaltrials.gov databases. The search included articles from any date to
September 5%, 2019, cross-checking the obtained references. Two in-
dependent researchers (AG and SG) performed the systematic search.
Full-texts were screened, if necessary, to establish the eligibility of ar-
ticles. Discrepancies were resolved by a third researcher (SD).

For MEDLINE/Pubmed/Index Medicus, authors used the following
search strategy: ((metabolic syndrome[Title/Abstract] OR metabolic
disturbances[Title/Abstract] OR insulin resistance[Title/Abstract] OR
fasting glycemia[Title/Abstract] OR glucose metabolism[Title/Ab-
stract] OR glucose impaired metabolism[Title/Abstract] OR diabetes
[Title/Abstract] OR cholesterol[Title/Abstract] OR blood pressure
[Title/Abstract] OR hypertension[Title/Abstract] OR obesity[Title/Ab-
stract] OR abdominal perimeter[Title/Abstract] OR abdominal fat
[Title/Abstract] OR abdominal girth[Title/Abstract] OR waist circum-
ference[Title/Abstract] OR triglycerides[Title/Abstract] OR hyper-
triglyceridemia[Title/Abstract] OR microalbuminuria[Title/Abstract]
OR urine albumin[Title/Abstract]) AND ((bipolar disorder[Title/Ab-
stract] OR bipolar affective[Title/Abstract] OR manic[Title/Abstract]
OR mania[Title/Abstract] OR bipolar depression[Title/Abstract] OR
hypomania[Title/Abstract] OR hypomanic)[Title/Abstract])) AND
((outcome OR outcomes OR worsening OR worsens OR improvement
OR improves OR course OR prognosis OR prognostic OR cycling OR
recurrence OR recurrences OR hospitalization OR hospitalizations OR
hospitalized OR hospitalisation OR hospitalisations OR hospitalised OR
admission OR admissions OR admitted)). This produced 953 records.
For PsycINFO the same search strategy was employed, specifying (bi-
polar disorder OR bipolar affective OR manic OR mania OR bipolar
depression OR hypomania OR hypomanic) to be present in the title; the
search yielded 281 records, showing additional records to the PubMed
search. For the https://clinicaltrials.gov/ database, keywords were:
metabolic syndrome AND bipolar disorder, and produced 27 records.

Three additional articles were identified from a hand search of
reference lists and were included in the pool of records identified by and
selected from PubMed, PsycINFO and clinicaltrials.gov.

2.2. STUDY SELECTION

Longitudinal studies on the effect of metabolic disturbances in the
course or prognosis of BD were included. Studies including adults or
children and adolescents were all considered. Studies could be experi-
mental (randomized clinical trials (RCT), quasi-RCTs, non-RCTs), quasi-
experimental (controlled before and after studies, interrupted time se-
ries), and observational (cohort, case-control, registry studies). We
excluded animal and cell cultures studies, studies resulting from data-
bases that did not directly relate metabolic risk factors with BD out-
comes, and studies focusing on the effects of pharmacological
treatments. Also excluded were studies on the effects of metabolic dis-
turbances that did not report results of each risk factor separately (apart
from those evaluating patients with MetS) and studies assessing the
course of mental disorders without separating the BD group from other
mental illnesses. Meta-analyses and reviews were used as evidence to
support information that could not be drawn from individual studies.
Open studies, case reports or series, letters to the editor, author re-
sponses to criticisms, opinion papers, editorials, surveys, studies
focusing only on biomarkers such as genetic investigations and brain
imaging, were excluded.

For this review, the PICO worksheet (Miller and Forrest, 2001), the
AMSTAR form (Shea et al., 2017), and the PRISMA checklist (Moher
et al., 2009) were completed. The strength of recommendations was
assessed using the Australian National Health and Medical Research
Council (NHMRC) levels of evidence and grades for recommendations
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for developers of guidelines (Australian Government, 2009). Risk of bias
was addressed according to the Cochrane Risk of Bias Tool (Higgins
etal., 2011), classifying each study into a high, low or unclear category
for the selection, reporting, performance, detection, attrition, and other
dimensions, which rated the global quality of the paper.

3. RESULTS

The screening identified 1,264 records. From these records, 211
duplicates were found and 1,002 were excluded for the mentioned
criteria by their title and abstract. Fifty-one articles were chosen for full-
text screening. Since three papers extracted data from the same registry
(Hajek et al., 2005; Hajek et al., 2008; Ruzickova et al., 2003), data
assessing the same outcomes was analyzed from just one of them
(Ruzickova et al., 2003); however, data assessing separate outcomes was
analyzed from the corresponding publication. Thirty-six papers were
finally selected for analysis (Fig. 1).

The studies included were mostly cross-sectional and heterogeneous
in the outcomes measured. Twenty-one studies evaluated overweight or
obesity, 11 impaired glucose metabolism, 6 MetS, 6 dyslipidemia and 3
hypertension. The studies investigated the relationship between meta-
bolic risk factors with course of episodes (n = 22), suicidal behavior (n =
13), global functioning (n = 10), rapid cycling (n = 4), treatment
response (n = 4) and cognitive functioning (n = 4). The details of each
study are included in Table 1.

Most studies were of good to satisfactory quality of evidence, but
none was excellent, despite most studies including large samples. Rea-
sons varied, with high rate of attrition bias, not assessing confounding

Neuroscience and Biobchavioral Reviews 132 (2022) 142-153

variables, small sample sizes, and not including various metabolic dis-
turbances in the same studies. Hence, the total strength of recommen-
dations of this review according to the National Health and Medical
Research Council (Australian Government, 2009) is from satisfactory to
good. Below, we summarize the findings concerning the relationship
between different metabolic risk factors and the course of illness in BD.

3.1. Metabolic syndrome

3.1.1. Course of episodes

A cross-sectional study showed that patients with both MetS and BD
had significantly more previous hospitalizations compared to patients
with BD alone (p = 0.024). Moreover, comorbid patients had a higher
risk of mania as a first mood episode (p = 0.033) (Bai et al., 2016).

The presence of MetS has also been significantly associated with
percentage of weeks in full-threshold pure depression (p = 0.02) and
percentage of weeks receiving antidepressant medications (p = 0.001) in
the preceding 6 months, but it not with manic symptoms (Li et al.,
2019). No significant differences were found in terms of the scores on
the Hamilton Depression Rating Scale (HDRS) and the Young Mania
Rating Scale (YMRS) in a cross-sectional study assessing outpatients
with BD (De Almeida et al., 2009).

Another study reported that individuals with BD and MetS showed a
significant later age at first treatment for both phases (p = 0.024 for
depression and p = 0.035 for mania) when compared with bipolar pa-
tients without MetS. There was a trend towards later age at onset of first
manic episode (p = 0.066) for the group with MetS. Differences in
number of hospitalizations or episodes for either depression or mania, in

—
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—

Fig. 1. PRISMA 2009 Flow Diagram; Search carried out on September 5“‘, 2019.

Databases: PubMed — PsycINFO — ClinicalTrials.gov.
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Table 1
Summary of included studies on metabolic disturbances and the course of illness in BD.
Studies by first author Sample size (N) Study Metabolic factors ~ Main outcomes Quality
and date in reverse design assessed (includes
order bias)
Steardo etal., 2019 91 BD cs 16M - Compared to patients with normal glucose metabolism, BD patients 3
with IGM showed worse response to mood stabilizers (p<0.002).
Li et al,, 2019 162 BD; adolescents cs MetS - MetS was associated with percentage of weeks in full-threshold pure 3
and young adults depression (p = 0.02) and percentage of weeks receiving antidepressants
(p = 0.001).
Huetal, 2017 110 BD, 57 HC 3 years OB - Increased BMI during follow-up was associated with an increased risk 3
of recurrence to any mood episode (p = 0.02).
Buoli et al., 2017 238 BD cs OB - RC subjects had more often OB (p<0.05) and had a trend to 3
hypercholesterolemia (p = 0.08) than non-RC individuals.
Shapiro et al., 2017 75 BD, 47 HC; cs OB - Obese patients were found to have more commonly history of suicide 3
adolescents attempt (p = 0.001).
Mora et al, 2017 52 BD, 69 HC cs; 6 0B - OB was significantly associated with cognitive impairment in euthymic 3
years BD (p — 0.018), and it also appeared to affect cognition in the long term
(p = 0.033).
Bond et al., 2017 80 BD, 46 HC: 12 OB - Neither baseline BMI nor BMI change predicted lower cognitive 3
adolescents and young  months functioning.
adults

- OW and OB in adolescents with BD were associated with significantly

295 BD, 1,112 UD, higher lifetime rates of suicide attempt (p = 0.05).

Goldstein et al., 2016 cs Oow, OB - OW and OB were also related with being hospitalized overnight for 3
8,716 HC; adolescents g o -
depression (p = 0.05), and receiving general medical treatment (p =
0.05).

- Patients with MetS had significantly more previous hospitalizations (p
= 0.024), more first mood episodes with mania (p = 0.033), poorer
Bai et al., 2016 143 BD cs MetS global functioning (GAF; p = 0.035), poorer insight (SAL; p = 0.027),and 3
more il ired ive function ptual level resp on the
WCST; p = 0.007) than those without MetS.
- Patients with OB showed significantly less improvement in global
illness severity (p = 0.01), depressive and total mood symptoms (p =
0.005 and p = 0.007 ively), suicidality (p = 0.001), fi i
= 0.021), and a trend to worse overall life satisfaction (p = 0.053)
compared to non-obese subjects.
- There were bigger differences in improvement between obese and non-
obese patients in the last three months of the trial.
- Adominal obesity predicted less imp: on overall severity (p =
0.08), depression (p = 0.024), suicidality (p = 0.019), functioning (p =
0.032), and life satisfaction (p = 0.008), but not in total mood
symptomatology.
- d baseline BMI dicted signifi ly less imp: in
global illness severity (p = 0.018), suicidality (p = 0.002), and overall
life satisfaction (p = 0.022), but not in depression, total mood
symptomatology nor functioning.
- MetS had no effect on outcome (data not shown).
- Higher BMI was non-significantly associated with longer time until
recovery (p = 0.06).
- BMI acted as a moderator of recovery status after controlling for age,
sex, number of episodes (p = 0.04), number of depressive episodes (p =
0.03) and affective instability (p = 0.02). Its moderating effects were
reduced to a statistical trend after adjusting for illness duration, and
reduced to non-significance after controlling for lifetime anxiety,
number of anxiety disorders and sleep type.
- BMI did not mod the effects of dition on time to
recovery.
- Individuals with IGM had longer illness duration (p = 0.007) and a
higher number of previous manic/hypomanic episodes (p — 0.028) than
those without IGM.
- A moderating effect of IGM was observed on the association between
number of mood episodes and frequency of episodes, being greater in the
IGM subgroup (p = 0.029).
- There was a negative correlation between lifetime mood episodes and
Mansur et al,, 2016 55 BD cs IGM persi: of d i in the eugly ic group, buta 3
positive one in the IGM participants.
- A positive history of suicide attempts was associated with lifetime
mood episodes in the euglycemic patients, but not in the IGM subgroup.
- Interactions between lifetime mood episodes and IGM on age at onset
(p = 0.037), illness duration (p = 0.030) and episode frequency (p —
0.026) were statistically signifi after ing outliers, whereas on
history of suicide attempts and HDRS total score were not.
- Global functioning was significantly lower in the group with IGM
Leopold et al., 2016 85BD cs 16M compared to the controls (p = 0.015). 3
- Quality of life was significant lower in the group with IGM (p = 0.001).

McElroy et al., 2016 482 BD 6 months OB

Peters et al., 2016 199 BD cs OB

(continued on next page)
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Table 1 (continued)
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Studies by first author
and date in reverse
order

Sample size (N)

Study
design

Metabolic factors
assessed

Main outcomes

Quality
(includes
bias)

Calkin et al.,, 2015

Reininghaus et al., 2014

Ainiyet etal., 2014

Post et al., 2014

Silveira etal., 2014

Goldstein et al., 2013

Goldstein et al,, 2011

Jerrell et al., 2010

Fiedorow

Mclntyre et al, 2010

Bond et al., 2010

121 BD

101 BD; 48 HC

52BD, 171 UD

634 BD
65 BD, 37 HC

1,600 BD

43,093 participants
(1,905 BD)

979 BD children, 862
BD adolescents; 4,500
HC

65 BD; 66 other mental
illnesses

Cs; 3
years

9 years

CS; 20-25
years

Cs; 12
months

IGM, OB

0B

HDL, LDL, TG

ow, OB
ow, OB

OB

Oow, OB

OB, IGM, BP,
Total chol 1

- There was a trend for lower quality of life in the mental and physical
component summary scale of the SF-12, which were non-significant.

- Polarity at onset, age at onset, BD diagnostic subcategories, number of
lifetime episodes, history of long-term disability, suicidal behavior, and
family or personal history of psychosis were not associated to IGM.

- Chronic course of BD was significantly related to IGM (p = 0.031).

- IR or T2DM d strong p ofan ble course, even
after controlling for BMI, but not BMI (p<0.001).

- Patients with T2DM or IR had higher rates of RC than euglycemic
patients (38.5%-39.5% vs. 18.2%; p = 0.012).

- Glucose metabolic status was related to lithium response (3.2% of non-
response in euglycaemic patients vs. 36.7%-36.8% in IR and T2DM
patients; p = 0.035). A greater proportion of euglycaemic patients
achieved remission with lithium compared to IGM patients (p<0.0001).
- Response to lithium was also negatively associated with a continuous
measure of IR (p = 0.013).

- A significant difference was seen between individuals with BD with a
history of WCYC to non-WCYC in the number of depressive episodes (p =
0.03) and manic episodes (p = 0.013),

- People with WCYC showed significantly more lifetime depressive and
manic episodes (multivariate result: p = 0.46).

- There were no differences concerning suicide attempts and staging.

- There are no diff i of total chol ol, LDL, HDL,
TG, and total lipids between unipolar and bipolar depressed patients
showing suicidal behaviors during the 3 months before admission.

- OW and OB were not associated to illness progression.

- Patients with BD and higher BMI scored worse on nonverbal memory (p
= 0.05), but not on other cognitive domains.

- Obese subjects were significantly more likely to have a major
depressive episode in the next 3 years (p = 0.03), and also to receive
counseling/psychotherapy for depression (p = 0.04), compared to non-
obese subjects, but these diff were no signifi after 11
for demographic variables.

- Lifetime suicide was significantly more prevalent among obese
(29.78%) versus non-obese (20.90%; p — 0.03) subjects.

- No significant differences were found in new episodes of mania/
hypomania.

- Obese subjects demonstrated greater reductions in the general health
subscale of the SF-12, but not other subscales.

- Obese BD subjects reported greater duration of lifetime longest major
depressive episodes (p = 0.001), higher lifetime prevalence of anxiety
disorders, and lower past-year prevalence of SUD.

- Obese BD subjects were more likely to receive medications for
depression (p<0.001), to seek treatment from a professional (p = 0.003),
to be hospitalized (p = 0.004) and to attend the emergency department
(p<0.001) for depression.

- Worse functioning on all but one SF-12 subscales was seen in obese BD
patients (p<0.05).

- Hypertension and OB were associated with higher rates of outpatient
service use in patients with BD (p<0.05), but not T2DM or dyslipidemia.
- Hypertension and OB did not increase service use over time or time to
recovery for BD.

- Signil il ions were present for dyslipidemia and OB in the

Total cholesterol

MetS

OW, OB, CSWG

reported reduction of acute service use after de diagnosis of BD
(p<0.05), but they did not change the overall course of reductions in
acute service over time.

- An inverse linear effect of cholesterol on manic symptom burden at the
follow-up was observed (p = 0.01).

- Bipolar individuals with MetS had a later age at first treatment for both
phases d with non-MetS individuals (p = 0.024 for d i
and p = 0.035 for mania).

- There was a trend towards later age at onset of first manic episode (p =
0.066) in patients with MetS.

- Individuals with MetS had a greater number of psychiatric
hospitalizations overall (p = 0.022).

- No differences between groups were found in the percentage of
individuals who attempted suicide, the number of suicide attempts, age
at onset of first depressive episode, number of lifetime depressive or
manic episodes, or in the rates of psychiatric comorbidity.

- No significant differences were found in the amount of days with mood
symptoms between patients with normal weight, OW/OB and subjects
with CSWG.

- No significant differences were found in the relapse rates between these
groups.

(continued on next page)
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Table 1 (continued)

Studies by first author Sample size (N) Study Metabolic factors Main outcomes Quality
and date in reverse design assessed (includes
order bias)

- No significant differences were found in mean 12-month YMRS,
MADRS, and HDRS scores between patients with and without baseline
and 12-months OW/OB and those with or without CSWG.
- No differences in the proportion of patients with impaired functioning
were found between normal weight and OW/OB patients.
- CSWG was iated with i ired functioning over the previous 6
months, but over the previous 12 months it was only significant in
females (p = 0.020).
De Almeida et al., 2009 84 BD cs MetS, OB - Neither patients with MetS nor those with OB had different lifetime 3
history of suicide attempts or scores on the scales employed (HDRS,
YMRS and CGI) than those without MetS or OB.
- Average total chol ol was statistical significantly lower (p = 0.013)
among suicide attempters than among suicide non-attempters
- Suicide had istically signifi Iy lower TG levels than
40 BD (males) cs MetS, LDL, HDL non-attempters (p = 0.028). 3
- No significant differences wee seen between patients with our without
history of lifetime suicide attempts in HDL, LDL, BP and blood glucose
levels.
- Duration of illness resulted to be correlated with BMI (p = 0.02).
- Patients with a history of RC showed a trend toward higher BMI, but
that was not statistically significant.
- There was no significant difference in BMI between subjects with and
without a history of psychotic episodes and with or without suicidal
behavior.
- Patients with complete remission on lithium had a significantly lower
BMI compared to those who showed partial or no therapeutic benefit (p
=0.01).
- Worse GAF scores were correlated with higher BMI (p<0.05).
’ o - A statistically signif iation was found between lifetime
Hajek et al., 2008 252 BD cs 1GM Rty ok T & Aol TR e 0104, 3
14 RD, 21 UD, 15 BD - Insulin sensitivity was negatively correlated with severity of depressive
cs IGM
(males) symptoms (p = 0.04).
- Serum cholesterol levels did not show differences between patients
with or without prior depressive episodes.
Total cholesterol, - The severity of mania or depression was not significantly related to
TG serum cholesterol or TG levels.
- Serum TG levels were found to have a significantly negative correlation
with BPRS scores (p = 0.031).
- MetS was not associated to a different CGI score or GAF score.
MetS, abdominal - Suicide attempts were more frequent in patients with MetS (53%) than
oB in patients without MetS (36%; p — 0.05).
- Abdominal OB was related to a history of suicide attempts (p = 0.04).
- Significant low GAF scores were found in patients with BD in clinical
remission with versus without T2DM (p = 0.04).
- GAF scores of patients with hypertension or OW/OB did not differ from
those without these characteristics.
- Risk of recurrence was higher in the obese group than in the non-obese
group (p<0.04), being d ive recurrences significantly higher
(p<0.02).
Fagiolini et al., 2003 175 BD 9 years 0B - There were no istically signifi diffe in number of manic 3
or mixed recurrence episodes.
- Obese patients had a significant shorter time to recurrence than non-
obese patients (p<0.02).
- Diabetic patients had significant higher rates of RC (p = 0.02) and
Ruzickova et al., 2003 222 BD cs IGM chronic course of BD (p = 0.006), scored lower on the GAF scale (p = 3
0.01) and were more often on disability for BD (p<0.001).
- There were no significant differences between suicide completers and

Vuksan-Cusa et al.
2009

Calkin et al., 2009 276 BD cs 0B

Hung et al,, 2007 34

Chung et al., 2007 82BD cs

Fagiolini et al., 2005 171 BD cs

Hajek et al., 2005 252 BD cs IGM, OW, OB, BP

IGM, total

sai et al., 2002 82 BD cs controls in levels of fasting blood sugar and serum cholesterol on the 3
cholesterol Z e
index hospitalization.
i - Inpatients with bid T2DM had significantly more lifetime
idy et al., 1999 345 BD cs IGM psychiatric hospitalizations than the diabetic subjects (p<0.05).
Abbreviations: BD, bipolar disorder; CS, cross-sectional; IGM, impaired glucose metabolism; OR, odds ratio; CI, confidence interval; MetS, metabolic syndrome; HC,
healthy controls; OB, obesity; HR, hazard ratio; BMI, body mass index; RC, rapid cycling; UD, unipolar depression; OW, o ight; IR, insulin resistance; T2DM, type-

2 diabetes mellitus; GAF, Global Assessment of Functioning Scale; SAI, Schedule for the Assessment of Insight; WCST, Wisconsin Card Sorting Test; RCT, randomized
clinical trial; SF-12, 12-Item Short Form Health Survey; WCYC, weight cycling; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; TG,
triglycerides; SUD, substance use disorder; CSWG, clinically significant weight gain; YMRS, Young Mania Rating Scale; MADRS, Montgomery-Asberg Depression
Rating Scale; HAM-D, Hamilton Depression Rating Scale; CGI, Clinical Global Impression Scale; BP, blood pressure; RD, reactive depression; BPRS, Brief Psychiatric
Rating Scale. Quality assessment: 1, first rate evidence; 2, good evidence; 3, fair evidence; 4, poor evidence.
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the age of onset of first depressive episode or in the rates of psychiatric
comorbidity were not seen. However, individuals with MetS had a sig-
nificant greater number of psychiatric hospitalizations overall (p =
0.022) (McIntyre et al., 2010).

3.1.2. Suicidal behavior

The percentage of patients reporting a history of at least one suicide
attempt was higher in patients with MetS (53%) than in patients without
MetS (36%; p = 0.05) (Fagiolini et al., 2005).

Other authors reported no statistically significant differences in
terms of the lifetime history of suicide attempts, neither in the per-
centage of individuals who attempted suicide nor in the number of
suicide attempts (De Almeida et al., 2009; Mclntyre et al, 2010).

3.1.3. Global functioning

In a study about the prevalence and predictors of MetS in adolescents
with BD in the 6 months preceding the assessment of MetS, with global
functioning measured using the Children’s Global Assessment Scale (C-
GAS), only a non-significant association between lower lifetime global
functioning at intake and presence of MetS was found (Li et al., 2019).
Two independent cross-sectional studies did not find statistically sig-
nificant differences between patients with and without MetS, neither for
Clinical Global Impression (CGI) Severity scale score nor for GAF score
(De Almeida et al., 2009; Fagiolini et al., 2005).

However, another study found that patients with BD and MetS had
significantly poorer global functioning measured with the Global
Assessment of Functioning (GAF) scale (p = 0.035), poorer insight ac-
cording to the Schedule for the Assessment of Insight (SAI) (p = 0.027),
and more impaired executive function determined with the Wisconsin
Card Sorting Test (WCST) (p = 0.007) than patients without MetS (Bai
etal., 2016).

3.2. Body mass index and obesity

3.2.1. Course of episodes

A prospective cohort study that investigated BMI changes in patients
with BD showed that increased BMI during a 3-years follow-up period
was associated with an increased risk of recurrence of any mood episode
(p = 0.02), but there was no statistical association between baseline BMI
and recurrence (Hu et al., 2017). A similarly designed study examining
the association between obesity at a first 1ent and the subseq
course of BD within 3 years of follow-up showed that obese subjects
were significantly more likely to have a major depressive episode during
follow-up (p = 0.03), and also to receive counseling or psychotherapy
for depression (p = 0.04), compared to non-obese subjects. However,
these differences were no longer significant after controlling for baseline
demographic variables. No significant differences in new episodes or
treatment of mania/hypomania were observed in this study (Goldstein
et al., 2013). Other authors assessing the course of illness over 12
months showed no statistically significant differences in relapse rates
between patients with and without baseline overweight or obesity or
patients with and without CSWG (Bond et al., 2010). No significant
differences were detected in mean Montgomery-Asberg Depression
Rating Scale (MADRS), YMRS and HDRS scores between all groups (De
Almeida et al., 2009; Bond et al., 2010).

Nevertheless, an observational study aiming to identify obesity at
baseline as a possible predictor for recurrence in BD showed that the
percentage experiencing depressive recurrences in 2 years was signifi-
cantly greater in the obese group than in the non-obese group (32.6%
versus 13.9%; p < 0.02). However, the difference in number of manic or
mixed recurrence episodes between the obese and the non-obese groups
was not statistically significant (Fagiolini et al., 2003). A Kaplan-Meier
survival analysis confirmed that the time to recurrence for patients
who were obese at baseline was significantly shorter than that of pa-
tients who were not obese at baseline, being time to depressive recur-
rence significantly shorter in the obese group (Fagiolini et al., 2003).
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Other research showed that obesity was associated with higher rates
of outpatient service use in patients with BD (p < 0.05). However,
obesity did not increase service use over time or time to recovery for BD.
Prior to the diagnosis and treatment of BD, there were higher rates of
outpatient service use, and obesity interacted significantly in the re-
ported reduction of acute service use after the diagnosis of BD (p < 0.05)
(Jerrell et al., 2010).

Another study retrospectively assessed weight cycling, defined as
repeated periods of weight loss and gain. This showed a significant
difference between individuals with BD with a history of weight cycling
compared to non-weight cycling subjects in a higher number of affective
episodes (p = 0.03 for depressive and p = 0.013 for manic episodes) and
illness duration (multivariate result: p = 0.46) (Reininghaus et al.,
2014).

Regarding duration of mood episodes, a greater duration of lifetime
longest major depressive episodes in obese patients has been reported (p
= 0.001) (Goldstein et al,, 2011). Increased baseline BMI was seen to
predict significantly less improvement in global illness severity (p =
0.01), but not less improvement in depression or in total mood symp-
tomatology. Nevertheless, participants with abdominal obesity
improved significantly less on measures of overall severity (p = 0.08)
and depression (p = 0.024), compared to patients without abdominal
obesity, but not in total mood symptomatology (Mcelroy et al., 2016).

In contrast, other studies found that a higher BMI at baseline or after
a follow-up period was not a significant independent contributor to
illness progression compared to patients who were not overweight
(Bond et al., 2010; Post et al., 2014; Calkin et al., 2015) and it did not
predict likelihood of recovery. Patients who experienced CSWG at 12
months were suggested to have more days with depression and any
mood symptoms than patients without CSWG, and fewer days with
mania, but these differences were also not significant (Bond et al.,
2010). BMI was found to be a significant moderator of recovery status
after controlling for age, sex, number of manic and depressive episodes
(p = 0.04) and affective instability (p = 0.02), but the moderating effects
of BMI were reduced to a statistical trend (p = 0.06) after adjusting for
illness duration (Peters et al., 2016).

Overweight and obese BD subjects were significantly more likely to
receive medications for depression (p < 0.001), to be hospitalized for
depression (p = 0.05, p = 0.004), and to attend the emergency depart-
ment due to depression (p < 0.001) (Goldstein et al., 2011; Goldstein
et al., 2016).

3.2.2. Rapid cycling

Regarding the frequency of relapses, a study comparing socio-
demographic and clinical variables in rapid cycling versus non-rapid
cycling bipolar patients showed through a logistic regression that the
first group of patients had obesity over two times as frequently before
the onset of rapid cycling (21.4% vs. 7.6%; p = 0.03). The last phar-
macological treatment was assessed and compared between groups
(rapid cycling vs non-rapid cycling), not differing significantly,
excepting with asenapine, which was more frequently prescribed in
rapid cycling patients (p < 0.05). This suggests that obesity could be a
possible predictor of rapid cycling in BD (Buoli et al., 2017).

However, according to a previous study that also found a statistically
significant difference, this was no longer significant when both insulin
resistance/T2DM and BMI were entered into a logistic regression to
control for present and lifetime use of antipsychotic medication (Calkin
et al, 2015). A trend toward higher BMI was seen in another sample
including patients with history of rapid cycling compared to those
without, but the result was not statistically significant (Calkin et al.,
2009).

3.2.3. Suicidal behavior

Evidence about the relationship between lifetime suicide attempts
and higher BMI remain controversial. Statistically significant higher
rates of suicide attempt among obese versus non-obese adolescent and
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adult subjects have been reported in some studies (p = 0.05, p = 0.05, p
= 0.03, p = 0.001) (Fagiolini et al, 2005; Goldstein et al., 2013; Gold-
stein et al., 2016; Shapiro et al., 2017). Increased baseline BMI (p =
0.001) as well as abdominal obesity (p = 0.019) predicted significantly
less improvement in suicidality after six months of treatment (Mcelroy
etal.,, 2016).

Nevertheless, in a cross-sectional study obese compared to non-obese
patients did not show a statistically significant higher number of suicide
attempts (De Almeida et al., 2009) or different Suicide Assessment Scale
(SUAS) scores (De Almeida et al., 2009). A paper concerning lifetime
suicide attempts between patients with and without weight cycling did
not find significant differences (Reininghaus et al., 2014).

3.2.4. Treatment response

In a study reporting the relationship between BMI at baseline and
lithium response, patients who achieved complete remission of psychi-
atric symptoms on lithium had a significantly lower BMI compared to
those who showed partial or no therapeutic benefit (p = 0.01), although
this was not adjusted by number of previous episodes. These patients
had a mean BMI in the healthy weight range. Patients who had a partial
response to lithium had a mean BMI in the overweight range, while
those showing no response to lithium had a mean BMI in the obese range
(Calkin et al., 2009).

3.2.5. Cognitive functioning

The presence of obesity in subjects with BD has been often related to
cognitive functioning, associating obesity with worse cognitive perfor-
mance, mainly in executive functioning compared to non-obese bipolar
subjects (p = 0.018), and with cognitive dysfunction maintained over
time (p = 0.033) (Calkin et al., 2009; Mora et al., 2017). A trend towards
a negative correlation between the BMI and the cognitive domain of
nonverbal memory score was found in another study (r =—0.246, p =
0.05), but not for other cognitive domains (processing speed, attention,
verbal memory, working memory or executive function) (Silveira et al.,
2014).

However, other studies assessing adolescents and adults with BD
found that neither baseline BMI nor BMI change predicted lower
cognitive functioning (Hajek et al., 2005; Bond et al., 2017).

3.2.6. Global functioning

A study correlated worse global functioning, according to GAF
scores, with higher BMI (p < 0.05) (Calkin et al., 2009), and another
showed significantly worse functioning on the general health subscale of
the Short Form Health Questionnaire-12 (SF-12) in obese patients, as
compared to non-obese subjects (Goldstein et al., 2013; Goldstein et al.,
2011). Other authors displayed that increased baseline BMI had a trend
to predict worse overall life satisfaction (p = 0.053), but not less
improvement in functioning, whereas abdominal obesity predicted
significantly less improvement on measures of functioning (p = 0.032),
and life satisfaction (p = 0.008) compared to patients without abdom-
inal obesity (Mcelroy et al., 2016). One study found no significant dif-
ferences in CGI scores between obese and non-obese participants (De
Almeida et al., 2009).

Nevertheless, other authors demonstrated that overweight or obesity
at baseline and 12-month were not associated with impaired functioning
in a study that used the Multidimensional Scale of Independent Func-
tioning (MSIF) global functioning score, whether functioning was
assessed over the previous 30 days or over the previous 6 months (Bond
et al., 2010). However, patients with CSWG had significantly greater
impairment in global functioning over the previous 30 days than those
without CSWG. Over the previous 6 months, patients with CSWG had
significant impairment in both global functioning and role functioning.
The proportion of patients who were overweight or obese at baseline or
12-months and experienced moderate to severe impairment in 12-month
global functioning was very similar to that of patients with normal
weight. There were more patients with CSWG who experienced
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moderate to severe impairment than patients without CSWG, but this
difference did not reach statistical significance. When males and females
were analyzed separately, CSWG was associated with impaired
12-month global functioning in females but not in males (Bond et al.,
2010).

3.3. Dyslipidemia

Whilst most of the studies assessing lipid blood levels in individuals
with BD have been conducted in inpatients, others assessed the clinical
course of illness in outpatients during a follow-up.

3.3.1. Course of episodes

Some evidence reported that lipid tests in acute inpatients showed a
non-significant trend (p = 0.081) to lower serum cholesterol levels in
patients with prior depressive episodes than those of patients without
prior depressive episodes. The symptomatic severity of mania (YMRS
scores) did not demonstrate a significant correlation with serum
cholesterol levels or triglyceride levels, whereas the symptomatic
severity of depression (scored with the HDRS) trended towards a posi-
tive correlation with serum cholesterol levels, which was also non-
significant (p = 0.065). Serum triglyceride levels were found to have a
significantly negative correlation with Brief Psychiatric Rating Scale
(BPRS) scores (p = 0.031), and two subscales of the BPRS (thinking
disturbance, p=0.007; hostile/suspiciousness, p = 0.001) (Chung et al.,
2007).

In a prospective study where total cholesterol levels at baseline and
depressive or manic symptom burden at follow-up (up to 25 years) were
assessed, there was no effect on depressive symptom burden. A statis-
tically significant, inverse linear effect of cholesterol on manic symptom
burden was observed (p = 0.01), controlling for age, gender, and use of a
mood stabilizer in the regression model (Fiedorowicz et al., 2010).

Other evidence showed no association between dyslipidemia and
higher rates of outpatient service use (Jerrell et al., 2010). In a study that
showed a reduction of acute service use after the diagnosis of BD, dys-
lipidemia interacted significantly with this reduction (p < 0.05), but it
did not change the overall course of acute service use over time (Jerrell
et al., 2010).

3.3.2. Rapid cycling

A study enrolling patients from different community mental health
centers revealed a statistically significant relationship between hyper-
cholesterolemia and higher rates of rapid cycling in bipolar patients (p <
0.05) (Buoli et al., 2017).

3.3.3. Suicidal behavior

One study assessing suicidal behavior showed no differences in
concentrations of total cholesterol, LDL-cholesterol, HDL-cholesterol,
triglycerides, and total lipids in bipolar depressed patients presenting
with suicidal thoughts, suicidal tendencies and making suicidal attempt
during the 3 months before admission (Ainiyet and Rybakowski, 2013).
Nevertheless, other authors who evaluated a possible relationship be-
tween blood lipid levels in patients with BD within 24 hours of their
admission and suicide attempts found that average total cholesterol was
significantly lower (p = 0.013) among suicide attempters than among
suicide non-attempters. In addition, suicide attempters had statistically
significantly lower triglycerides levels (p = 0.028) than non-attempters
(Vuksan-Cusa et al., 2009). No statistically significant differences were
found between bipolar patients with history of lifetime suicide attempts
and bipolar patients without history of suicide attempts in HDL—cho-
lesterol and LDL—cholesterol (Vulsan-Cusa et al., 2009).

Evidence comparing bipolar suicide completers and bipolar controls
has shown no significant differences between suicide completers and
controls in levels of serum cholesterol on the index hospitalization (Tsai
et al., 2002).
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3.4. Impaired Glucose Metabolism and Diabetes

3.4.1. Course of episodes

Patients with impaired glucose metabolism (IGM), compared to
euglycemic patients, had significant differences in measures of the
course of illness in different studies. Specifically, there was a trend to
have a longer duration of illness (p = 0.052), a higher number of past
manic or hypomanic episodes (p < 0.001) and a higher number of past
mood episodes (p = 0.03) (Mansur et al., 2016). A study assessing dia-
betic inpatients with BD showed that the total number of psychiatric
hospitalizations in these subjects was significantly greater than the
comparison group (p < 0.05) (Cassidy et al., 1999). Another study did
not find statistically significant associations between IGM and the
number of lifetime episodes, polarity at onset, age at onset of BD,
number of lifetime episodes, history of long-term disability, and family
or personal history of psychosis during mood episodes (Calkin et al.,
2015). However, it reported that bipolar patients with IGM (both insulin
resistance and T2DM) more often had a chronic course of the affective
illness compared to euglycemic patients (p = 0.031) (Calkin et al,
2015), which was supported by a previous study (Ruzickova et al.,
2003). IGM was found to be a better predictor of unfavorable course of
illness than BMI (p < 0.001) (Calkin et al., 2015). However, in another
study T2DM was not linked to higher rates of outpatient service use in
patients with BD over time (Jerrell et al., 2010).

Further research focused on the correlations between insulin sensi-
tivity and depression severity using the HDRS to assess male inpatients
found a significant negative correlation between insulin sensitivity and
severity of depressive symptoms (r=-0.57, p = 0.04) (Hung et al., 2007).

Similarly, other authors assessed the role of IGM as a moderator on
the course and severity of BD, showing significant interactions between
lifetime mood episodes and IGM on age at onset (p = 0.037), illness
duration (p = 0.030) and episode frequency (p = 0.026). However, the
association between BD illness duration and lifetime mood episodes was
stronger in euglycemic participants. Conversely, the correlation be-
tween episode frequency and number of previous mood episodes was
significantly stronger in individuals with IGM (p = 0.029), relative to
euglycemic subjects. There was also a negative correlation between
lifetime mood episodes and persistence of depressive symptoms in the
euglycemic groups, but a positive correlation in the IGM participants
(Mansur et al., 2016).

3.4.2. Rapid cycling

Patients with IGM were reported to have significantly higher rates of
rapid cycling than euglycemic patients (p = 0.012), which was
controlled for present and lifetime use of antipsychotic medication and
BM]I, entered as covariates in addition to age and gender (p = 0.039)
(Calkin et al, 2015). This was also supported by previous evidence
(Hajek et al, 2008; Ruzickova et al., 2003).

3.4.3. Suicidal behavior

A history of suicide attempts was correlated with a greater number of
lifetime mood episodes in euglycemic patients, whereas such difference
in the IGM subgroup has not been found (Mansur et al., 2016).

Other research did not find statistically significant differences in
blood glucose levels between patients with and without a history of
lifetime suicide attempts (Vuksan-Cusa et al., 2009). Lack of association
between IGM and suicidal behavior was also found in more recent
studies (Calkin et al., 2015). A study assessing risk factors for suicide
through a comparison between bipolar suicide completers and controls
with BD showed no significant differences between suicide completers
and controls in levels of fasting blood sugar on the index hospitalization
(Tsai et al., 2002).

3.4.4. Treatment response
Patients with IGM have a poorer response to treatment with lithium
(36.8% of T2DM and 36.7% of insulin resistance patients had no
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response to lithium vs. 3.2% of healthy patients; p = 0.035) (Calkin
et al, 2015), and also to other mood stabilizers, such as valproate,
lamotrigine and carbamazepine (p < 0.002) (Steardo et al., 2019). A
study demonstrated that a greater proportion of euglycemic patients
achieved remission when treated with lithium (54.8%) compared with
those with insulin resistance (23.3%) or T2DM (21.1%), which remained
significant (p < 0.0001) after controlling for other variables, such as the
use of antipsychotic medication or BMI. Response to lithium was
negatively associated with a continuous measure of insulin resistance, as
estimated by the H ic Model A 1ent for Insulin Resistance
(HOMA-IR) (p = 0.013) (Calkin et al., 2015).

3.4.5. Global functioning

Three independent studies reported significant lower GAF scores in
patients with diabetes mellitus or pre-diabetic abnormalities compared
to the group of patients without metabolic disturbances (Ruzickova
et al., 2003; Leopold et al., 2016).

One study pointed out that quality of life measured with the WHO-5
was significant lower in the group with pre-diabetes/T2DM,; there was a
trend for lower quality of life in the mental component summary scale
and physical component summary scale of the SF-12 (SF-12 mental
health: p = 0.095; physical health p = 0.052) (Leopold et al., 2016).
Other authors found a higher percentage of individuals with long-term
disability in patients with comorbid T2DM (81%) compared with sub-
jects without T2DM (30%; p < 0.001) (Ruzickova et al., 2003).

3.5. Hypertension

3.5.1. Course of episodes

A cohort study found that hypertension was associated with higher
rates of outpatient service use in patients with BD (p < 0.05). However,
service use over time or time to recovery for BD were not increased
(Jerrell et al., 2010).

3.5.2. Rapid cycling
In one study, hypertension was not shown to be related to higher
rates of rapid cycling (Hajek et al., 2008), but evidence is limited.

3.5.3. Suicidal behavior

Blood pressure parameters have not shown statistically significant
differences between bipolar patients with a history of lifetime suicide
attempts compared to bipolar patients without a history of suicide at-
tempts (Vuksan-Cusa et al., 2009).

3.5.4. Cognitive functioning

In a study assessing cognitive functioning, hypertension was not
related to poorer functioning compared to patients without hyperten-
sion (Hajek et al., 2005).

4. DISCUSSION

Patients with BD are more likely to have comorbid metabolic risk
factors than the general population, which is directly associated with
mortality, quality of life and health care spending. However, the nature
of the relationship between BD and metabolic disturbances is complex
and so far still not well understood (Sprah et al., 2017).

The current systematic review examined and compared the evidence
for different components of metabolic risk as course modifiers of BD. We
found 36 observational studies to be included in our review. We rated it
according to the AMSTAR system and we found it to be of moderate
quality (Shea et al, 2017). No clinical trials were found for inclusion
during the systematic literature search.

The scarcity of eligible prospective studies investigating metabolic
abnormalities and the course of BD became apparent during the per-
formance of this systematic review. Some excluded studies assessed
unipolar and bipolar depressive patients in the same group or
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pharmacological response was the main outcome and was different be-
tween groups. Additionally, the study designs were heterogeneous,
entailing difficulties to compare the outcomes explored between them
(Fagiolini et al., 2005). Moreover, studies assessed many different
outcome measures, which also added a complication to finding evidence
within some of them.

Several studies of the relationship between metabolic impairments
and the course of illness in BD focused on obesity as the main risk factor
for a chronic course of illness, rapid cycling, suicidal behaviors, poorer
treatment response to lithium, and global functioning. Obesity showed
mixed evidence regarding risk of recurrence (Fagiolini et al., 2003; De
Almeida et al., 2009; Hu et al., 2017; Goldstein et al., 2013; Bond et al.,
2010; Reininghaus et al., 2014) and time until recovery of mood epi-
sodes (Bond et al., 2010; Goldstein et al., 2011; Mcelroy et al., 201 6; Post
etal., 2014; Calkin et al., 2015; Peters et al., 2016). Disparity of results
was also found with respect to risk of rapid cycling in obese patients
(Calkin et al., 2015; Buoli et al., 2017; Calkin et al., 2009). In one of the
studies (Buoli et al., 2017), a logistic regression showed that obesity
before the onset of rapid cycling was a possible predictor of rapid
cycling, which supports the hypothesis defending that obesity could bea
risk factor for rapid cycling. The last pharmacological treatment was
assessed and compared between groups (rapid cycling vs non-rapid
cycling), not differing significantly, excepting with asenapine, which
was more frequently prescribed in rapid cycling patients (p < 0.05).
Nevertheless, doses used were not specified and wider information
regarding pharmacological treatment among groups was not provided.
Body mass index also significantly predicted rapid cycling (p =0.013) in
another study (Calkin et al., 2015), but when metabolic factors were
entered into a logistic regression, insulin resistance or type 2 diabetes
significantly predicted rapid cycling (p = 0.022), whereas the effect of
BMI was no longer significant (p = 0.271).

Statistically significant higher rates of suicide attempts were re-
ported in some studies (Fagiolini et al., 2005; Goldstein et al., 2013;
Goldstein et al., 2016; Shapiro et al., 2017), whereas another study did
not show significant differences (De Almeida et al., 2009) and another
assessing weight cycling did not find them either (Reininghaus et al.,
2014). A negative correlation between BMI and lithium response was
found in one paper (Calkin et al., 2009). These patients therefore
required other medications, with the potential side effects of metabolic
conditions (weight gain, insulin resistance, DM II and dyslipidemia),
which suggests a bidirectionality between the use of drugs and weight
gain. Patients with complete remission with lithium showed lower BMI
compared to those with no therapeutic effects, which might mean that
wellness entails the ability to exercise and follow a healthy diet, with
less depressed states which could also alter appetite and lifestyle, and
probably also less requirements of antipsychotics, used in acute phases
(Calkin etal., 2009). This might explain a worse response to treatment in
patients with higher BMI, and not only the BMI by itself. Further studies
are needed controlling for different doses, duration of treatment with
different medications and other confounding factors, such as adherence
to treatment.

Cognitive impairments in obese patients have been reported (Mora
etal, 2017; Silveira et al., 2014), but other authors did not find statis-
tically significant differences (Hajek et al., 2005; Bond et al., 2017).
Compared to non-obese individuals, obese subjects demonstrated
significantly worse global functioning (Goldstein et al., 2013; Goldstein
et al,, 2011; Calkin et al., 2009), whereas another study found an as-
sociation between CSWG and impaired 12-month global functioning in
females but not in males (Bond et al., 2010).

Studies are also mixed regarding the poorer outcomes for patients
with MetS. The presence of MetS was significantly associated with
duration of depression and length of time receiving antidepressant
medications (Li et al., 2019) and with total number of psychiatric hos-
pitalizations (Meclntyre et al., 2010). History of suicide attempts showed
inconclusive results (De Almeida et al., 2009; Mclntyre et al., 2010;
Fagiolini et al., 2005). One study showed poorer global functioning in
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patients with MetS compared to patients without MetS (Bai et al., 2016),
whereas other studies did not find statistically significant differences (Li
et al., 2019; De Almeida et al., 2009; Fagiolini et al., 2005).

Most studies investigating blood lipid levels focused on suicidal
behavior, with one study suggesting that lower total cholesterol and
triglycerides levels could predict suicide attempts (Viksan-Cusa et al.,
2009), which could not be confirmed in other studies (Ainiyet and
Rybakowski, 2013; Tsai et al., 2002). A statistically significant rela-
tionship between hypercholesterolemia and rapid cycling was demon-
strated in one study (Buoli et al., 2017). A prospective analysis showed
absence of a linear correlation between total cholesterol levels at intake
and depressive or manic symptom burden at the follow-up, but it also
found a statistically significant, inverse linear effect of cholesterol on
manic symptom burden (Fiedorowicz et al., 2010). The symptomatic
severity of mania did not show a significant correlation with serum
cholesterol or triglycerides levels, whereas the symptomatic severity of
depression had a non-significant positive correlation with serum
cholesterol levels. Serum triglyceride levels had a significantly negative
correlation with BPRS scores (Chung et al., 2007), but this was not
assessed in further studies.

Studies investigating IGM were more concordant than studies
assessing other metabolic factors. IGM has been found to be a predictor
of an unfavorable course of illness in some studies (Calkin et al., 2015;
Calkin et al., 2009; Mansur et al., 2016; Cassidy et al., 1999; Hunget al.,
2007), including higher rates of rapid cycling (Hajelk et al., 2008;
Ruzickova et al., 2003; Calkin et al., 2015). This might be a relevant
focus in future studies on metabolic conditions and bipolar disorder,
given the association found in this article. No significant associations
were found between suicidal behavior and IGM (Calkin et al., 2015;
Viksan-Cusa et al., 2009; Tsai et al., 2002). There is a poorer response to
mood stabilizers in patients with insulin resistance or T2DM (Calkin
et al, 2015; Steardo et al, 2019) and also lower global functioning
(Ruzickova et al., 2003; Leopold et al., 2016; Hajek et al., 2005), quality
of life (Leopold et al., 2016) and long-term disability (Ruzickova et al.,
2003).

Finally, limited evidence assessing the relationship between hyper-
tension and the course of BD suggested that hypertension was not
significantly associated with higher rates of outpatient service use
(Jerrell et al., 2010), rapid eycling (Hajek et al., 2008), suicidal behavior
(Vulksan-Cusa et al., 2009) or lower cognitive functioning (Hajek et al.,
2005). However, the paucity of studies suggested that further evidence
is required to confirm these findings.

The limitations of this review include small sample sizes, lack of
randomized clinical trials and predominance of cross-sectional studies,
lack of controlling of confounding factors such as metabolic profile and
doses used of pharmacological treatments, lack of comparison of out-
comes between different metabolic risk factors, lack of studies assessing
the same outcome, not including relevant variables, heterogeneous
study designs and very few studies focused on blood pressure as the main
factor. Overall, this provided an overall moderate level of evidence.

5. CONCLUSIONS

Although a number of studies regarding the relationship between
each metabolic component and outcomes in BD suggest an association
between metabolic risk factors and worse course of illness, the evidence
assessing each particular outcome is mixed. In addition, the variables
assessed by the different authors and the study designs are heteroge-
neous, and there are possible confounding variables that could not be
considered in some papers, which complicates conclusions.

Despite obesity being the most studied risk factor regarding meta-
bolic disturbances, it showed the greatest controversy among the
included studies. However, current evidence suggests that metabolic
syndrome, obesity and impaired glucose metabolism could be consid-
ered risk factors for worse outcomes of BD, such as a chronic course of
illness, worse global functioning and rapid cycling. Particularly, this
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study suggests that screening the presence of IGM in patients with BD
and implementing strategies to prevent and treat this condition might be
relevant in order to improve the prognosis of the mental illness.

Future studies with larger sample sizes are required to address these
topics with greater depth. New insights in this field could lead to better
prevention strategies and thus the improvement of both medical and
psychiatric prognoses. In this regard, future research will have to clarify
whether there is a predisposition to more severe outcomes of BD
consequent on these factors. Trials of weight loss interventions and in-
terventions to manage other metabolic abnormalities could be useful to
confirm the causal direction of these factors towards a worse prognosis
of BD, and to determine whether an improvement in metabolic measures
could act as a disease-modifying treatment. From a clinical perspective,
efforts to develop psychosocial interventions and to detect metabolic
disturbances during follow-up visits could limit the associated elevated
morbidity and mortality in this population and ensure better monitoring
and a multidisciplinary treatment, which could secondarily improve the
quality of life and psychiatric outcomes of patients with BD.
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2. Hipodtesis

Hipotesis primarias
1. En el TB, un estilo de vida de mayor calidad en términos de mas ejercicio y una dieta
mas saludable, se asociard con una menor severidad clinica (menos episodios, menor
duracidn de la enfermedad, menos sintomas depresivos, mejor funcionalidad y mayor
calidad de vida percibida) y un mejor perfil metabdlico (Estudio I).
2. En pacientes con TB, el tratamiento con litio puede contribuir a un aumento de peso

moderado, aunque en menor grado que otras alternativas terapéuticas (Estudio Il).

Hipotesis secundarias

1. Anticipamos que ciertos tratamientos farmacolégicos mostraran diferentes

asociaciones con parametros metabdlicos (Estudio 1).



3. Objetivos

Objetivos primarios
1. Caracterizar una muestra representativa de nuestra poblacion de pacientes con TB, en
fase de eutimia o con sintomatologia depresiva leve, centrandose en habitos de vida
(dieta y ejercicio) y pardmetros metabdlicos, evaluando la relacién de estos factores
entre si y con el curso de la enfermedad (Estudio I).
2. Establecer la evidencia existente de asociacién entre los cambios de peso corporal y

la monoterapia con litio (Estudio I1).

Objetivos secundarios

1. Evaluar los patrones dietéticos de nuestra muestra, con analisis factorial, para
caracterizar mejor los hdabitos dietéticos de la poblacidn a estudio, y examinar sus
implicaciones clinicas y metabdlicas (Estudio 1).

2. Investigar la relacion de tratamientos farmacoldégicos con parametros metabdlicos en
nuestra muestra (Estudio ).

3. Comparar el efecto sobre el cambio de peso corporal entre litio, placebo o

comparadores activos en pacientes con TB (Estudio II).



4. Material, métodos y resultados

Articulo |

Antecedentes: Los factores de estilo de vida son un area de estudio emergente en el
trastorno bipolar (TB) debido a sus posibles efectos tanto en el curso de la enfermedad
como en la salud fisica. El objetivo de este estudio fue describir y explorar conjuntamente
las interrelaciones entre los patrones de dieta, el ejercicio, el tratamiento farmacolégico con
el curso de la enfermedad y el perfil metabdlico en pacientes con TB.

Métodos: La muestra consistid en 66 individuos con TB, eutimicos o con sintomas
depresivos leves. Se evaluaron de forma transversal parametros clinicos y metabdlicos, asi
como el tratamiento farmacoldgico o los habitos de estilo de vida (dieta y ejercicio). Se
exploraron las correlaciones para diferentes interrelaciones y se realizé un andlisis factorial
de los patrones dietéticos.

Resultados: La adherencia a la dieta mediterranea fue baja, observada en el 37,9% de los
pacientes y se asocid positivamente con la calidad de vida percibida. La

cantidad de ejercicio se asocid inversamente con los niveles de colesterol, con

un 32,8% de los participantes calificados como poco activos segun el Cuestionario
Internacional de Actividad Fisica. Se observé una alta prevalencia de obesidad (40,6%) y
sindrome metabdlico (29,7%). Los usuarios de litio mostraron el mejor perfil metabdlico.
Curiosamente, se identificaron tres patrones dietéticos: “vegetariano”, “omnivoro” y
“Western”. El hallazgo clave fue el impacto positivo general del patréon “vegetariano”

en el TB, que se asocid con puntuaciones de depresidn reducidas, mejor funcionamiento
psicosocial y calidad de vida percibida, disminucidn del indice de masa corporal, colesterol,
LDL y presion arterial diastdlica. El consumo de frutos secos se asocié con un mejor perfil
metabdlico.

Conclusiones: Un patrén de dieta vegetariana se asocié con mejores parametros clinicos y
metabdlicos en pacientes con TB. Los estudios futuros deberian priorizar los disefios
prospectivos y aleatorizados para determinar relaciones causales y potencialmente informar

recomendaciones clinicas.
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S Ao disease and metabolic profile in BD.

Methods: The sample consisted of 66 euthymic or mild depressive individuals
with BD. Clinical and metabolic outcomes were assessed, as well as pharmaco-
logical treatment or lifestyle habits (diet and exercise). Correlations were
explored for different interrelations and a factor analysis of dietary patterns
was performed.

Results: Adherence to the Mediterranean diet was low, seen in 37.9% of the
patients and was positively associated with perceived quality of life. The
amount of exercise was negatively associated with cholesterol levels, with
32.8% of participants rated as low active by International Physical Activity
Questionnaire. There was a high prevalence of obesity (40.6%) and metabolic
syndrome (29.7%). Users of lithium showed the best metabolic profile. Interest-
ingly, three dietary patterns were identified: “vegetarian,” “omnivore” and
“Western.” The key finding was the overall positive impact of the “vegetarian”
pattern in BD, which was associated with reduced depression scores, better

psychosocial functioning, and perceived quality of life, decreased body mass
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1 | INTRODUCTION

Bipolar disorder (BD) is a chronic mood disorder charac-
terized by mood fluctuations, affecting a wide range of
population. It usually begins at a young age and can lead
to functional impairment, disability, and socio-economic
burden.? Long term treatment is needed, yet many
patients remain resistant to current treatments, present-
ing residual symptoms that contribute to an important
functional impairment.*

Some of the most widely used pharmacological treat-
ments especially antipsychotics can contribute to meta-
bolic disturbances, increased food intake, weight change
or sedentary behavior.** These factors contribute for a
high prevalence of physical health issues in patients with
BD. The prevalence of metabolic syndrome and other car-
diovascular problems is therefore higher in this group
than in the general population.®® Finally, these patients
have shown an increased risk of premature mortality.’
Furthermore, these medical conditions may have a nega-
tive impact on the course of the illness."

Patients with BD show lower levels of physical exer-
cise compared to the general population, with a trend
towards sedentarism.'"'? This trend may be attributed to
factors including the nature of the disease itself, pharma-
cological treatments, or depressive episodes, among
others. Additionally patients tend to have poorer dietary
habits,”* and functional impairment might complicate
the preparation of foods, while other barriers such as lim-
ited access to healthy foods or socioeconomic problems
may contribute.’*!* Sedentary habits as well as poor diet
may be associated with depressive symptoms and a worse
outcome of BD.'®

Recently, the field of lifestyle and nutritional psychiatry
has attracted much evidence and scientific interest,'”°
evaluating associations between lifestyle and course of dis-
ease’ as potentially modifiable risk factors. Mediterranean
diet pattern is one of the most studied patterns in relation
with mental disorders, is characterized by a high consump-
tion of fruits, vegetables, unrefined cereals, olive oil, nuts,

index, cholesterol, LDL and diastolic blood pressure. Nuts consumption was
associated with a better metabolic profile.

Conclusions: A vegetarian diet pattern was associated with both, better clini-
cal and metabolic parameters, in patients with BD. Future studies should prior-
itize prospective and randomized designs to determine causal relationships,
and potentially inform clinical recommendations.

bipolar disorder, diet, exercise, mental health, metabolic syndrome, nutrition

Significant outcomes

« Metabolic syndrome was described on 29.7%
and obesity in 40.6% of our sample with BD.
Mediterranean diet was positively associated
with perceived quality of life and physical
activity was negatively associated with choles-
terol levels.

Positive impact on mental and metabolic
health, was found with a “vegetarian diet” pat-
tern, derived by factorial analysis.

Limitations

« The cross-sectional design of this study cannot
reveal causal dynamics between variables.

« The moderate sample size limited the statistical
power.

« There is a lack of previous evidence about veg-
etarian diet impact on BD.

and sea food; moderate consumption of chicken, dairy
products, and red wine; and low consumption of red
meat, and have shown beneficial effects, especially on
depression and anxiety and cardiovascular health.*” Nuts
consumption, has shown also potential beneficial effects
in depressive symptoms and cardiovascular health.*'*
Lifestyle factors, especially dietary patterns, appear asso-
ciated with an increased severity of BD symptoms.?* In
patients with BD, greater consumption of plant-based
foods and fish products was inversely related to physical
and psychiatric symptoms.* Less frequent weekly exer-
cise in BD patients was associated with worse metabolic
and clinical outcomes.?® Nutritional or lifestyle interven-
tions may have utility,"®* together with usual therapies
as pharmacological treatment or psychotherapy, in
reduction of mental symptoms, especially depression and
improvement of metabolic variables.'”"'%-%
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Nevertheless, there remains a significant gap in
understanding which dietary patterns, correlate with
impacts on course of disease or metabolic profiles in
BD. Only a few studies have concurrently assessed both
lifestyle factors and the prevalence of metabolic syn-
drome, along with their correlation with the course of
the disease and pharmacological treatment.** Further-
more, limited research has examined the impact of die-
tary patterns on BD patients, utilizing factor analysis—a
statistical technique increasingly utilized in the field of
nutritional epidemiology.>***

The goal of this observational study was to character-
ize euthymic or mild depressive BD patients, focusing on
lifestyle habits (diet and exercise) and metabolic parame-
ters, evaluating the relationship of these factors with the
course of disease and the pharmacologic interactions.
Additionally, we aimed to evaluate dietary patterns of
our sample, with factor analysis, to better characterize
dietary habits and its clinical and metabolic implications.
We hypothesized that a higher quality lifestyle in terms
of more exercise and a healthier diet, would be associated
with a decreased clinical severity and a better metabolic
profile. Furthermore, we anticipated that certain treat-
ments might exhibit associations with metabolic
parameters.

2 | MATERIALS AND METHODS

21 | Study design

This was an observational, cross-sectional study, examin-
ing the relationship between dietary patterns with the
level of physical activity, metabolic variables, pharmaco-
logical treatment, and the course of the disease in a given
population, with BD.

Approval to conduct the study was received from
the local Ethics Review Board (CEIM-Comité de Etica
de Investigacién del Hospital Clinic de Barcelona,
approval number HCB/2019/0524), and all protocols
related to human experiments were conducted in
accordance with the Declaration of Helsinki. Written
informed consent was obtained from all participants
after they had received a complete description of the
study. Data was anonymous and each patient was
assigned an identification code.

2.2 | Patient population

Participants were recruited from the Hospital Clinic of
Barcelona outpatient clinic, between July 2019 and
October 2023. Subjects in this analysis met the following

inclusion criteria: (1) patients diagnosed with bipolar dis-
order type I and II (DSM5); (2) adults (> 18 years old);
and (3) euthymia or mild depression, according depres-
sion ratting scales (Hamilton <16 or Montgomery
<18)."*? Subjects were excluded if they met any of the
following criteria: (1) current active psychotic symptoms;
(2) active substance use disorder (except tobacco); or
(3) organic mental illness or major medical comorbidity
that might interfere with physical activity.

2.3 | Data collection and study measures
Personal and family medical history on medical-surgical,
psychiatric (DSM5 diagnosis), substance use, cardiovas-
cular and metabolic problems; course of the disease, age
of diagnosis, duration, number and type of episodes,
number of hospitalizations, suicide attempts and a his-
tory of psychotic symptoms; socio-demographic data on
age, gender, educational level, occupation and marital
status, were collected to all study subjects, after obtaining
informed consent.

Subjects underwent baseline measurements of blood
pressure, anthropometrics, and body fat distribution.
Waist circumference was measured from patients at min-
imal respiration at the smallest circumference of the
waist. Height and body weight were measured in light
clothing, without jackets or shoes. Blood tests performed
in the last 6 months as routine evaluation were used to
assess metabolic parameters as glycemia, cholesterol and
triglycerides.

Body mass index (BMI) was calculated as weight
(kg) divided by height (m2). Individuals were considered
underweight if their BMI was <18.5, of normal weight if
their BMI was 18.5-24.9, overweight if their body mass
index was 25-29.9 and obese if their BMI was >30.

Metabolic syndrome was defined as presenting three
or more of the following criteria®*:

1. Elevated waist circumference: >102 cm in men and
>88 cm in women;

2. Elevated triglycerides (drug treatment for elevated tri-
glycerides is an alternate indicator): >150 mg/dL
(1.7 mmol/L);

3. Reduced HDL-C (drug treatment for reduced HDL-C
is an alternate indicator): <40 mg/dL (1.04 mmol/L)
in men and < 50 mg/dL (1.29 mmol/L) in women;

4. Elevated blood pressure (antihypertensive drug treat-
ment in a patient with a history of hypertension is an
alternate indicator): systolic >130 and /or diastolic
>85 mmHg;

5. Elevated fasting glucose (drug treatment of elevated
glucose is an alternate indicator): >100 mg/dL.
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To evaluate neuropsychiatric variables, clinician-
administered evaluation scales for depression, the
Montgomery-Asberg Depression Rating Scale (MADRS),**
and the Hamilton Rating Scale for Depression-17
(HAMD-17)* were used to assess the severity of depressive
symptoms; the clinician-administered evaluation scale for
mania, Young Mania Rating Scale (YMRS)* was used to
evaluate manic symptoms; the clinician-administered evalu-
ation scale for psychosocial functioning, the Functioning
Assessment Short Test (FAST)* was used to assess psycho-
social functioning. The FAST scale comprises 24 items, each
item rated from 0 (no difficulty) to 3 (severe difficulty).
Higher scores indicate worse functioning, and according to
total score patients can be categorized.””

Lifestyle factors were evaluated by different scales:
dietary intake information was collected using a 45-item
food-frequency questionnaire (FFQ) validated for the
Spanish population (CFCA),*® participants indicated
their average frequency of consumption of food items for
during the previous 12 months using specified categories,
for number of times/week and times/month, also a self-
administered scale of adherence to the Mediterranean
diet PREDIMED (MEDAS 14)*° was used. Well-being
was accessed with the well-being short self-reported
index (WHO-5, Spanish version available at “http://
www.who-5.0rg”). Finally a self-administered physical
activity questionnaire was used to assess physical activity
levels in patients—the International Physical Activity
Questionnaire (IPAQ),* consisting of seven questions, that
categorizes individuals into three activity levels: low, moder-
ate and high.

2.4 | Statistical analysis
All the data were analyzed using R. Continuous variables
were presented as the means + SD. Categorical
variables were presented as frequencies and percentages.
To determine the relationship between clinical vari-
ables and lifestyle factors in patients with BD, Spearman
correlation test, Fisher's exact test or Wilcoxon rank sum
test were used, according to the type and distribution of
the data. A multivariate logistic regression model was
used to evaluate the association between different psy-
chopharmacological treatments and metabolic variables.
For all analyses, the significance level was set as p < 0.05.
For dietary patterns elucidation, the 45-item FFQ*®
was segmented into 17 food groups based on nutrient
similarity (Appendix Table Al). Subsequently, an explor-
atory factor analysis was conducted to identify dietary
patterns from the food consumption data.®*' This statis-
tical technique aggregates specific food groups based on

their correlations within the dataset, aiming to uncover
common underlying patterns (factors). Factors were
determined using the minimum sum of squared resid-
uals, with oblimin rotation applied for interpretation.
Factor loadings, indicating the strength of association
between food groups and dietary patterns, were calcu-
lated. Loadings exceeding 0.3 were considered meaning-
ful and used to describe and label the dietary patterns.

Three patterns were identified based on the variance
explained by successive components of the food score
matrix. Three scores were then assigned to each patient,
representing the correlation of their food habits with
each dietary pattern. Finally, the association between
metabolic and clinical variables and dietary patterns in
each patient was assessed using Spearman correlation,
Wilcoxon rank sum, or Kruskal-Wallis tests, as
appropriate.

3 | RESULTS
3.1 | Patient characteristics

We included 66 euthymic or mild depressive patients
with BD. Sociodemographic and clinical variables are
presented in Table 1. BD patients had a mean age of 49.6
+ 14.0; and 65.2% (43/66) were female. The mean FAST
scale score was 28.1 corresponding to mild impairment,
these results were also analyzed for subcategories, 16.9%
(11/65) patients showed no impairment, 13.8% (9/65)
minimal impairment, 36.9% (24/65) mild impairment,
16.9% (11/65) moderate impairment and 15.4% (10/65)
presented severe functional impairment.

In relation with metabolic variables, waist circumfer-
ence mean was above the recommended reference values.
Mean BMI was 28.4, also over the recommended range
values. Analysis by subgroups revealed 37.5% (24/64)
patients in the “normal weight” group (BMI 18.5-24.99),
21.9% (14/64) of the patients were “overweight” (BMI 25-
29.9) and 40.6% (26/64) patients were in the “obese”
range (BMI >30). Finally metabolic syndrome was
detected in 29.7% (19/64) of the sample.

Psychopharmacological treatments are listed in
Table 1. Most patients, 95.4% (62/65), received at least
one mood stabilizer and 66.2% (43/65) were treated with
at least one antipsychotic.

The lifestyle characteristics of the patients are noted
in Table 2. According to the MEDAS scale only 37.9%
(25/66) of the patients showed a Mediterranean pattern
diet, scoring >9 points. In relation to physical activity,
almost one third of the sample, 32.8% (21/64) scored on
the low activity level range.
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TABLE 1 Sociodemographic and clinical variables.

Demographic
Age, mean (SD) 49,6 (14,0)
Female gender, n (%) 43 (65,2)
Post-secondary education, n (%) 58(83,2)
Clinical characteristics
BD L n (%) 39 (60,9)
BD II, n (%) 25(39,1)
Age of onset, mean (SD) 32.7(13.2)
Duration of illness, mean (SD) 16.9 (10.9)
Lifetime number of depressive episodes, mean (SD) 7.60 (6.42)
Lifetime number of manic episodes, mean (SD) 2.39 (4.05)
Lifetime number of hypomanic episodes, mean (SD) 3.69 (6.30)
Hospitalizations, mean (SD) 2.13(2.11)
Clinical measures
HAMD-17, mean (SD) 5.36 (4.48)
MADRS, mean (SD) 6.75 (5.86)
YMRS, mean (SD) 0.81(1.77)
WHO, mean (SD) 12.4 (4.84)
FAST, mean (SD) 28.1(154)
Anthropometric/metabolic measures
BMI, mean (SD) 28.4 (6.10)
‘Waist circumference female, mean (SD) cm 95 (17,45)
‘Waist circumference male, mean (SD) cm 106.53 (13.38)
Triglycerides, mean (SD) mg/dL 151 (95.8)
Cholesterol, mean (SD) mg/dL 188 (37.5)
Glucose, mean (SD) mg/dL 99.3 (26.0)
Diastolic pressure, mean (SD) mmHg 78.2(11.8)
Systolic pressure, mean (SD) mmHg 121 (15.2)
Metabolic syndrome,™ n (%) 19 (29.7)
Psychotropic treatments
Mood stabilizers, n (%) 62(954)
Valproico, n (%) 19(29.2)
Litio, n (%) 37(56.9)
Carbamacepine, n (%) 3(4.62)
Gabapentine, n (%) 2(3.08)
Lamotrigine, n (%) 16 (24.6)
Oxcarbacepine, n (%) 2(3.12)
Antipsychotics, n (%) 43(66.2)
Quetiapine, n (%) 27 (42)
Olanzapine, n (%) 4(6.2)
Aripiprazol, n (%) 15(23)
Others, n (%) 3(4,6)
Antidepressants, n (%) 22(34)
Anxiolytics, n (%) 16 (24.6)

66
66
65

64
63
63
62
62
62
62

64
64
64
65
65

64
43
23
60
57
59
65
65
64

65
65
65
65
65
65
64
65
65
65
65
65
65
65

Abbreviations: BD, Bipolar disorder; BMI, Body mass index; FAST, Functioning Assessment Short Test; HAMD-17, Hamilton Rating Scale for Depression-17;

MADRS, Montgomery-Asberg Depression Rating Scale; YMRS, Young Mania Rating Scale; WHO, Well-being short self-reported index.
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3.2 | Clinical characteristics and lifestyle
The relationship between diet, exercise and pharmacolog-
ical treatments with metabolic syndrome and course of
disease is summarized in Tables 3 and 4.

A simple correlation analysis indicated a significant
association between some lifestyle, clinical and meta-
bolic parameters in BD patients, in Table 3. The WHO
score was positively associated with MEDAS scores,
that indicate a relation between greater adherence to a
Mediterranean diet and better perceived quality of life.

TABLE 2 Lifestyle variables.

Diet and exercise N
BEDS, mean (SD) 12.1(7.19) 66
MEDAS <9, n (%) (low adherence to 41 (62.1%) 66
Mediterranean diet)

MEDAS 29, n (%) (high adherence to 25(37.9%) 66
Mediterranean diet)
IPAQ

21(32.8%) 64
33(51.6%) 64
10 (15.6%) 64
1623 (1671) 65

Low activity category, n (%)

Moderate activity category, n (%)

High activity category, n (%)
METS, mean (SD)

Abbreviations: BEDS, Barcelona Bipolar Eating Disorder Scale; IPAQ,
International Physical Activity Questionnaire; MEDAS, self-administered
scale of adherence to the Mediterranean diet PREDIMED; METS, metabolic
equivalents.

The total amount of exercise, measured by total METS
was negatively associated with cholesterol levels.
Correlations were found between higher nuts con-
sumption, measured by the FFQ, with reduced BMI,
cholesterol and waist circumference. Correlations were
not found between adherence to Mediterranean diet
according to the MEDAS score nor amount of exercise
measured by METS, with other clinical variables as
total number of episodes, hospitalizations, MADRS,
HAMD-17 or YMRS scores.

Considering the effects of pharmacological treat-
ment, some differences were found in relation with dif-
ferent metabolic variables, represented in Table 4.
Treatment with lithium was negatively associated to
triglycerides (TG) levels. Antipsychotics were positively
associated with an increased waist circumference, BMI,
and TG levels. Finally, valproate was positively associ-
ated with greater BMI, metabolic syndrome, and TG
levels. Due to a small sample size the comparisons
were established between patients with or without a
specific treatment (lithium, valproate, and anti-
psychotics), however caution is required in the inter-
pretation since some patients were on multiple
treatments at any time (Appendix Table A2). After
performing a multivariate analysis, the association
between antipsychotics with increased BMI (estimate
4.075, Std. Error 1.535, p = 0.010) and increased
waist circumference (estimate 11.458, Std. Error 4.276,
p = 0.009), remained statistically significant, indepen-
dently from other treatments.

Correlation coefficients between lifestyle and diet characteristics with clinical and metabolic parameters.

TABLE 3
Lifestyle
Variables MEDAS
Metabolic
Cholesterol —0.0259
Triglycerides —0.0945
BMI —0.0352
Waist circumference —0.1534
Clinical
‘WHO 0.0192*
Number of episodes —0.0341
Number of Hospitalizations 0.0822
MADRS —0.1922
HAMD-17 —0.1867
YMRS —0.0059

METS Nuts week consumption by FFQ
0.0184* 0.0396*
—0.1677 —0.2293
—0.1501 0.0257*
—0.0022 0.0193*
0.2022 0.0723
—0.0707 0.0925
0.2048 —0.1761
—0.1412 0.0647
—0.2213 —0.0165
—0.0733 —0.1220

Abbreviations: BMI, body mass index; FFQ, Food frequency questionnaire; HAMD-17, Hamilton Rating Scale for Depression-17; MADRS, Montgomery-Asberg
Depression Rating Scale; MEDAS, self-administered scale of adherence to the Mediterranean diet PREDIMED; METS, metabolic equivalents; WHO,

Well-being short self-reported index; YMRS, Young Mania Rating Scale.
*p-value <0.05.
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TABLE 4 Metabolic differences among psychopharmacological treatments.

‘Waist circumference

mean (SD)

Cholesterol
mean (SD)

Systolic blood pressure
mean (SD)

Triglycerides

MetS %

BMI mean (SD)

mean (SD)

Variables

Treatment

37%/24%

100.3(19.7)/101.3 (14.0)  124.2 (15.7)/118.8 (14.7)
98.3 (16.0)/107.2 (16.8)

29.6 (7.6)/27.4 (4.7)

182.8 (125.1)/129.3 (0.031)*
127.8 (63.2)/204.1 (0.006)*

105.3 (58.0)/173.4 (0.001)***

190.2 (37.8)/186.9 (37.8)

Lithium wo/w

22%/50%*
18%/36%

117.7 (13.8)/129.5 (0.004)**
116.5 (14.7)/123.5 (15.1)

27.3 (5.4)/31.1 (7.0)*

187.6 (40.8)/ 189.9 (29.3)
174.7 (39.2)/195.6 (35.0)

Valproate wo/w

92.5 (16.0)/105.5 (0.007)*

253 (4.6)/30.0 (0.004)**

Antipsychotics wo/w

Abbreviations: MetS, metabolic syndrome; w, with; wo, without.

; ¥ p-value <0.005; ***p-value <0.001.

-value <0.05

*p

. \cta Psvehiatrica N‘anuﬁnu\h‘n_wl LEY ] z
3.3 | Dietary patterns

An exploratory factor analysis was performed considering
the information collected through FFQ, identifying three
major dietary patterns. Loading factors of food groups
across these major patterns are presented in Figure 1 and
explained 33.2% of variation (Appendix Table A3). The
“Western diet” pattern was loaded by intake of refined
grains, sweets, dairy desserts, potatoes, and alcohol; the
“omnivore diet” pattern in which red meat, poultry, fish,
dairy and grains predominated; finally, the “vegetarian
diet” pattern was rich in fruit, vegetables, eggs, nuts, and
pulses. The labels given to the dietary patterns do not
entirely describe each underlying pattern, but they are
helpful when analyzing and discussing the results.

According to the different dietary patterns significant
associations were found with different clinical and meta-
bolic variables, in Table 5. The “vegetarian diet” pattern
was associated with reduced depression scores on the
HAMD-17, increased WHO scores, reduced FAST scores,
reduced weight, reduced BMI, reduced cholesterol, LDL
and diastolic blood pressure.

On the other hand, the “omnivore diet” pattern was
associated with higher WHO scores and diastolic blood
pressure. Correlations with other clinical parameters as
total number of episodes or hospitalizations were not
found, nor any association with the “Western diet”
pattern.

4 | DISCUSSION

Our study aimed firstly at characterizing our BD popula-
tion, specifically euthymic and mild depressive patients,
in terms of different lifestyle, clinical and metabolic fac-
tors. We found the average BMI was higher than recom-
mended, with 40.6% of the patients falling in the
“obesity” range (BMI >30), even higher rates than in pre-
vious studies, that described obesity in 29%-35% of the
patients.*>** This is especially relevant because over-
weight and obesity adversely impacts metabolic health
but also clinical outcomes,*** as well as cognitive func-
tion compared to normal weight individuals with BD,
especially regarding executive functions.*®

Furthermore, metabolic syndrome was present in
29.7% of our sample, in line with previous studies as Van-
campfort's systematic review and meta-analysis, that
showed a pooled metabolic syndrome prevalence of
31.0% (95% CI: 24.5%-37.9%).” This is especially relevant,
given the potential implications of metabolic syndrome,
obesity, and impaired glucose metabolism as risk factors
for adverse outcomes in BD. These may include, a
chronic course of illness, worse global functioning,
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Refined grains
Sweets
Dairy desserts

Low calorie drinks

WESTERN DIET

Potatoes

Alcohol

Cured red meat

Poultry

OMNIVORE DIET

Sugar drinks

Dairy products

Fruit

Vegetables

&
]

VEGETARIAN DIET

il

TABLE 5

FIGURE 1 Factor analysis
of dietary patterns according
food frequency questionnaire.
Three major dietary patterns
identified among our sample:
(1) “Western diet” pattern
characterized by intake of
refined grains, sweets, dairy
desserts, potatoes, and alcohol;
(2) “omnivore diet” pattern
containing red meat, poultry,
fish, dairy and grains and 3)
“vegetarian diet” pattern rich in
fruit, vegetables, eggs, nuts, and
pulses.

Correlation coefficients

between diet patterns with clinical and

Variables Western diet Omnivore diet Vegetarian diet
HAMD-17 0.0152 0.0020 0.0168*
MADRS 0.0082 —0.1206 —0.2110
YMRS 0.1261 —0.0089 —0.1999
WHO 0.0391 0.0134* 0.0274*
FAST 0.05%4 0.0784 0.0183*
BMI 0.0676 0.1454 0.0351*
Waist circumference 0.1314 0.1535 —0.2263
Cholesterol 0.1996 —0.0079 0.0470*
LDL 0.1377 0.0113 0.0312*
HDL 0.1191 0.0955 0.2373
Triglycerides 0.0588 —0.1399 —-0.1777
Glycemia 0.1017 —0.0086 —0.0947
Systolic blood pressure 0.1069 0.1794 —0.1359
Diastolic blood pressure 0.2159 0.0039* 0.0022**

Abbreviations: BMI, body mass index; FAST, Functioning Assessment Short Test; HAMD-17, Hamilton
Rating Scale for Depression-17; MADRS, Montgomery-Asberg Depression Rating Scale; WHO, Well-being
short self-reported index; YMRS, Young Mania Rating Scale.

*p-value <0.05; **p-value <0.005.

reduced quality of life and rapid cycling,®*™** as well as

poorer cardiovascular and physical health, with increased
premature mortality rates.'

metabolic parameters.

According to the FAST scale, 32.3% of patients pre-
sented moderate to severe impairment, and the mean
WHO-5 scores were 12,4, with poor wellbeing defined as
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below 13. Together these factors could contribute to diffi-
culties in following a healthy diet or adhering to a regular
exercise routine.'* Is important to consider that our sam-
ple scored predominantly euthymic or mild depressive,
reason why the potential impact of functioning and per-
ceived quality life could be independent of the depressive
symptomatology, and possible present on an inter-
episodic way, potentially explaining some of the difficul-
ties experienced by this patients, even in absence of active
episodes.

Regarding to the Mediterranean diet, there was a low
adherence rate, aligning with previous studies that have
described a tendency towards poor dietary patterns
among this group of patients."** Concerning physical
activity, nearly one third of the sample were rated as low
active by IPAQ, reflecting the prevalence of sedentarism
on BD.'? Moreover, associations were found between
adherence to the Mediterranean diet and a higher per-
ceived quality of life, while the amount of physical activ-
ity was linked to lower cholesterol levels.

Nut consumption, in accordance with previous litera-
ture, was found to be related with better metabolic
parameters.21 Nonetheless, there was no evident correla-
tion between nut consumption and depressive symptoms,
as described previously.”

Patients receiving valproate showed a positive associ-
ation with BMI, metabolic syndrome proportion, and TG
levels.* Also, patients on antipsychotics had increased
waist circumference, BMI, TG levels, and FAST scores
concordant with the literature.® Finally, patients treated
with lithium had a negative association with TG levels,
consistently with prior research. Additionally, even
though not statistically significant, a negative association
trend was observed with other metabolic parameters such
as BMI, weight, or waist circumference, in patients
receiving lithium.*->2

After conducting a multivariate analysis, only the
association between antipsychotics and increased BMI, as
well as increased waist circumference, remained statisti-
cally significant, independent of other treatments. The
trend of positive metabolic outcomes associated with lith-
ium use was not statistically significant, which could be
due to the small sample size.™

The evaluation of diet and its impact in patients with
BD has received limited attention, with the most of stud-
ies focusing on the relationship between diet and other
mental disorders such as anxiety and depression.* Most
of studies were initially centered on individual nutrients
or well-defined dietary patterns as Mediterranean diet
impact. In this study, dietary patterns were evaluated by
an exploratory factor analysis, identifying three different
dietary patterns in patients with BD, based on the dietary
data collected: “vegetarian” pattern, “omnivore” pattern

. \cta Psvehiatrica N‘anulinu\h‘n_wl LEY 9

and “Western” pattern. Most correlations were found
within the “vegetarian” pattern, showing both better clin-
ical and metabolic outcomes.

Most prior studies focused on fish, omega 3 consump-
tion or Mediterranean diet adherence,'® showed an
inverse association between healthy eating habits and
symptoms of depression,”® consistent across countries
and cultures. According previous literature, food patterns
potentially associated with reduced risk of depression are
those highlighting seafood, vegetables, fruits and nuts,
meanwhile a high consumption of refined foods and
sugars were significantly associated with depression.*®

Regarding the vegetarian diet impact on depression,
there are contradictory information,” and to our knowl-
edge there are no evidence about vegetarian diet impact
on BD. Nonetheless the finding that our “vegetarian”
pattern had a positive impact on metabolic status is con-
sistent with epidemiologic studies, reporting that plant-
based diets are associated with better cardiovascular out-
comes with lower blood pressure, lower blood lipids,
reduced platelet aggregation, and a beneficial effect in
weight management, reducing the risk of developing
metabolic syndrome, type 2 diabetes, cerebrovascular dis-
ease, ischemic heart disease or even reducing cancer
risk.*®

Our study supports the emergent field of diet and life-
style intervention in patients with BD, stressing the
importance of explore dietary habits and physical activity
level of our patients in clinical practice, allowing to detect
subgroups of patients whose could benefit from individ-
ual or group lifestyle intervention.'®

Regarding the limitations of this study, it should be
noted that is a cross sectional study without longitudinal
follow-up nor control group, the scales used to evaluate
diet and exercise habits were self-reported, without objec-
tive measures of exercise or diet. In addition to the stated
limitations, the moderate sample size limited the statisti-
cal power.>® Multiple comparisons mean that findings
should be regarded as exploratory. Also, as discussed
above, dietary patterns differ across populations and cul-
tural contexts, making it difficult to draw comparisons.
Moreover, medication could be a confounding factor.>
The study aimed to describe dietary patterns in patients
with BD and to elucidate the relationship between die-
tary patterns and course of disease and metabolic vari-
ables but did not attempt to show an effect of dietary
patterns on patients with BD, considering that an associa-
tion obtained from a cross sectional study does not neces-
sarily indicate causality. It is also important to note that
we are assessing dietary patterns obtained through factor
analysis and their relationships with other variables.
There's a distinction between assessing the clinical and
metabolic implications of our “vegetarian diet” pattern
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and examining those same implications in patients who
are following a vegetarian diet.

However, the present study had several strengths.
Our observational cross-sectional study jointly evaluates
both lifestyle factors, prevalence of metabolic syndrome
and its correlation with the course of the disease and
pharmacological treatment. Also, to our knowledge, is
the first in the Spanish population to analyze the associa-
tion of dietary patterns with BD, which is important as
there are marked differences in the dietary profiles of dif-
ferent countries in Eastern and Western Europe. There
are advantages in using dietary patterns in nutritional
epidemiology instead of analyzing individual foods and
nufrients. Dietary patterns analysis takes account of
interactions between nutrients, thus allowing consider-
ation of the effect of the whole diet.?® Finally, in contrast
to previous studies our research aims to jointly describe
and explore the interrelations between diet, exercise,
pharmacological treatment with the course of disease
and metabolic health. This approach is crucial consider-
ing that all these factors operate together and interact.

To Conclude, our study revealed a high prevalence of
metabolic syndrome and obesity in BD. Adherence to the
Mediterranean diet was low, yet positively correlated
with perceived quality of life. Conversely, level of physi-
cal activity was negatively associated with cholesterol
levels, with nearly one-third of our sample classified as
low active. Finally considering the specific analysis of
dietary patterns the main finding was the global positive
impact of our “vegetarian diet” pattern in both clinical
and metabolic outcomes, as well as the positive impact of
nuts consumption on metabolic profile.

These data could potentially pave the way for new
research hypotheses. Large-scale randomized clinical tri-
als should be conducted, to confirm the association
between high-quality vegetarian or plant-based diet pat-
terns, lower risk of depression and better metabolic
health in patients with BD. Moreover, the finding of a
high prevalence of obesity and metabolic syndrome, and
a low adherence to healthy lifestyle habits, underscores
the importance of developing and implementing, tailored
interventions addressing modifiable lifestyle factors, such
as exercise and diet, aimed at enhancing both mental and
physical health.
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Food items

Red meat (beef, pork, and lamb) and minced meat
Chicken and turkey

White fish, blue fish, and seafood

Eggs
Milk, yogurt, cheese

Custard, flan, ice cream

Citrus fruits, fruit, and fresh fruit juice

Almonds, hazelnuts, walnuts, peanuts

Salad: lettuce, tomato, endive, carrots
Green beans, chard, spinach, garlic,
Garnish vegetables: eggplant, mushrooms

Beans, peas, lentils, soy

Potatoes, chips

‘White breads, pasta, rice, pies, pizza

Breakfast cereals, cookies, muffins

Chocolates, cakes, cream cakes, donuts, jams, candies, jelly beans

Soft drinks, commercial fruit juice
Low-calorie soft drinks, beer without alcohol

Wine, sangria, beer, Whisky, gin, cognac
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TABLE A2 Treatment subgroups.

Treatment
AP

LT

VP

LT + AP

VP + AP

LT + VP

AP + LT + VP

None

GOMES-DA-COSTA ET AL.

N (%)
7(10.8%)
14 (21.5%)
3(4.6%)
20 (30.8%)
13 (20%)
0(0%)
3(4.6%)
5(7.7%)

Abbreviations: AP, antypsichotics; LT, lithium; VP, valproate.

Dairy products
Sweets

Grains

Refined grains
Pulses

Eggs
Vegetables
Poultry

Cured red meat
Fish

Fruit

Dairy desserts
Potatoes

Sugar drinks
Low drinks
Alcohol

Nuts

Variance explained (%)

Western diet
0.218
0.611
0.125
0.880

—0.212
—0.114
—0.128

0.141

0.464

0.340

0.439
0313

11.5

Omnivore diet

0.307
—0.125
0.513

0.317
0.398

0.578
0.687
0.397
—0.121
0.133
0.200
0.371
0.162

10.8

Vegetarian diet
0.205
0.356

0.323
0.481
0.513
0.167
—0.205
0.286
0.664
—0.212

—0.257
0.108

0.457
10

TABLE A3 Factor loadings for the
different food groups for each dietary
pattern (N = 66).
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Articulo Il

Antecedentes: El litio sigue siendo el tratamiento de mantenimiento de referencia para el
trastorno bipolar (TB). Sin embargo, el aumento de peso es un efecto secundario de
creciente relevancia debido a sus implicaciones metabdlicas.

Métodos: Realizamos una revision sistematica y un metaanalisis destinado a resumir la
evidencia sobre el uso de litio y el cambio de peso en el TB. Seguimos la metodologia
PRISMA, buscando en Pubmed, Scopus y Web of Science.

Resultados: De 1003 referencias examinadas, 20 estudios se incluyeron en la revisidon
sistematica y 9 en el metaanalisis. En linea con los estudios incluidos en la revisidon
sistematica, el metaanalisis reveld que el aumento de peso con litio no fue significativo,
notando un aumento de peso de 0,462 kg (p = 0,158). Una duracidn mas corta del
tratamiento se asocio significativamente con un mayor aumento de peso. En comparacién
con placebo, no hubo diferencias significativas en el aumento de peso. El aumento de peso
fue significativamente menor con litio, que con comparadores activos.

Conclusiones: Este trabajo revela un bajo impacto del litio en el cambio de peso,
especialmente en comparacién con algunos de los comparadores activos mas utilizados.
Estos resultados podrian influir en las decisiones clinicas, aportando informacion importante

tanto para terapeutas como pacientes.
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ARTICLE INFO ABSTRACT

Keywords: Lithium remains the gold standard maintenance treatment for Bipolar Disorder (BD). However, weight gain is a
Lithium side effect of increasing relevance due to its metabolic implications. We conducted a systematic review and meta-
Bip_°l"“ d'i’:‘"d“ lysis aimed at izing evidence on the use of lithium and weight change in BD. We followed the PRISMA
:Z:'jih: :;Tam methodology, searching Pubmed, Scopus and Web of Science. From 1003 screened references, 20 studies were
Depression included in the systematic review and 9 included in the meta-analysis. In line with the studies included in the
Mania y ic review, the met: lysis revealed that weight gain with lithium was not significant, noting a weight
Mood disorders increase of 0.462 Kg (p = 0158). A shorter duration of treatment was significantly associated with more weight
Psychiatry gain. Compared to placebo, there were no significant differences in weight gain. Weight gain was significantly
Neurosciences lower with lithium than with active comparators. This work reveals a low impact of lithium on weight change,

especially compared to some of the most widely used active comparators. Our results could impact clinical

decisions.

1. Introduction

Bipolar Disorder (BD) is a chronic disorder characterized by recur-
rent mood fluctuations. It is associated with both high morbidity and
mortality (Carvalho et al., 2020), hence long-term prophylactic main-
tenance treatment is recommended (Vieta et al., 2011). Lithium, intro-
duced in 1949 (Cade, 1949), remains probably the most effective drug
for long-term therapy in BD, preventing both depressive and manic re-
currences and reducing the risk of suicide, dementia and all-cause
mortality (Geddes et al., 2004; Del Matto et al., 2020; Severus et al.,
2014; Miura et al., 2014). It is consequently recommended as first line
treatment in most guidelines (Yatham et al., 2018; Malhi et al,, 2015;
Grunze et al., 2013; Verdolini et al., 2020), either as monotherapy or
combination (Wingard et al., 2019).

Despite the long-term effectiveness of lithium, there are concerns
regarding its safety profile. Aside from the narrow therapeutic index, the
need for monitoring, and some frequent side effects such as diarrhea,
polydipsia and tremor, lithium's toxicity profile includes an increased
risk of renal failure and reduced urine-concentrating ability, hypothy-
roidism, hyperparathyroidism, and weight gain (McKnight et al., 2012;
Tondo et al., 2017).

Weight gain is among the most distressing lithium-associated side
effects for patients (Gitlin, 2016). In one study, despite ranking third in
frequency, it ranked first among patients’ rating of bothersome side
effects of lithium use and second amongst bothersome side effects
leading to lithium discontinuation (Gitlin et al., 19589). Nevertheless,
weight gain remains as one of the less studied complications related with
lithium treatment. Besides this, thereis a high prevalence of weight gain
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and weight-related conditions due to other medications used to treat BD.
Among these, metabolic syndrome (around 37 %) (Vancampfort et al.,
2013), obesity (around 21 %) (Krishnan, 2005), type 2 diabetes mellitus
(around 14 %) and non-alcoholic fatty liver disease (22-42 %,) are
prominent (Soto-Angona et al., 2020; Vancampfort et al., 2016). These
associated comorbidities lead to cardiovascular disease and higher
premature mortality in BD patients (Correll et al., 2017; Staudt Hansen
et al,, 2019; Kessing et al., 2015; Hayes et al., 2015). People with BD
who suffer weight-gain and related comorbidities also have a worse
clinical course, more depression, associated physical comorbidities, and
higher suicide rates (Hayes et al, 2015; Fagiolini et al., 2003; Torrent
et al., 2008).

To date, findings about lithium-induced weight gain are controver-
sial and inconsistent (Gitlin, 2016; MeKnight et al., 2012). In fact, def-
initions of weight change and duration of observation differ across
studies, precluding any simple averaging of lithium-induced weight
gain. From the available studies, it is also unclear whether weight gain
correlates with lithium dose or levels (Gitlin, 2016). Furthermore, the
majority of studies include BD patients concurrently treated with psy-
chotropic medications other than lithium, such as antipsychotics, val-
proate, and some antidepressants, which might contribute to weight
gain (Torrent et al., 2008). Finally, genetic factors may be much more
relevant than lithium itself (Bopp et al., 2019).

In this context, lithium-induced weight change is of increasing sci-
entific and clinical interest for both patients and practitioners, consid-
ering that weight gain is usually one of the most dreaded side effects for
patients and that in many occasions, it is the main reason for treatment
discontinuation (Gitlin et al., 1989).

To provide evidence-based information for decision-making and
accurate information to patients and professionals, the primary aim of
this study is to systematically investigate whether lithium induces
weight change and, if so, to quantify the magnitude of this association,
compared to active comparators or placebo. The secondary aim of this
study is to examine whether lithium-induced weigh change is moderated
by duration of lithium therapy.

2. Methods

This review was conducted according to the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) statement
(Moher et al,, 2009) followed by the Meta-analyses of Observational
Studies in Epidemiology (MOOSE) (Stroup et al., 2000); the review
protocol was registered on PROSPERO database (Registration number:
CRD42020144702).

2.1. Search strategy

A search strategy was developed based on the research question,
according to the PICO format (Table 1) (Miller, 2001).

Studies were identified using the following databases: MEDLINE/
PubMed, Scopus, and Web of Science from any time to August 1st 2019.
The systematic search was performed by four independent researchers
blinded to each other’s results (SGC, AGP, MPC, and FGA).

The following search strategy was used in PubMed and then adapted
for Scopus and Web of Science: (bipolar disorder[Mesh] OR bipolar
disorder*[TI] OR bipolar I disorder[TI] OR bipolar II disorder[TI] OR
bipolar-I[ti] OR bipolar-lI[[ti] OR mania[TI] OR manic[TI]) AND

Table 1

Search strategy based on the research question, according to the PICO format.
Parameter Criteria
Population Human participants clinically diagnosed with Bipolar Disorder.
Intervention Lithium monotherapy.
Comparator Placebo or active comparator.
Outcomes Weigh change and related metabolic measures.
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(lithium[Mesh] OR lithium[TI]) AND (weight[ALL] OR triglyceride*
[ALL] OR cholesterol[ALL] OR HDL[ALL] OR VLDL[ALL] OR LDL[ALL]
OR glycated hemoglobin OR glycated haemoglob* OR BMI OR body
mass index OR blood glucose OR plasma glucose OR plasma lipids OR
blood lipids OR serum lipids); no restrictions were applied. Finally, the
reference lists of relevant identified papers were hand-searched for
further relevant studies.

After completing the searches, duplicate studies were removed, four
independent investigators (SGC, AGP, MPC and FGA) screened inde-
pendently the titles and abstracts for eligibility. A list of potentially
eligible studies was developed by consensus, and the full texts were
assessed by the above two teams. Both teams then applied eligibility
criteria and developed a final list of studies to include. A fifth investi-
gator (FC) supervised the process; any divergences were dealt through

consensus.
2.2. Study selection

We included longitudinal studies evaluating the effect of lithium on
weight change. Randomized controlled trials (RCTs) comparing lithium
with placebo, or other active comparators in patients with BD were
included. Prospective cohort studies comparing patients with and
without lithium treatment and cross-over studies were also considered.
No restriction on study time length or language were applied. Studies
including parameters related to weight were sought (i.e., BMI, weight in
kg or 1b; the latter was converted to kg).

We excluded animal, in vitro, and cell culture studies, as well as those
on the effects of drugs on body weight involving lithium, but not
reporting results for each drug separately, absence of a lithium mono-
therapy arm, or lithium administered only as adjunctive therapy. Other
exclusion criteria were reviews, editorials, opinion papers, letters-to-
the-editor providing no original data, studies reporting on the same
sample as other published studies, selective data reporting, duplicates,
congress/conference abstracts, non-peer reviewed journals or papers,
studies not reporting effects on body weight and related measures or
studies involving other diagnoses than BD. Meta-analyses and reviews
were used as evidence to support information that could not be drawn
from individual studies.

For each outcome, all studies meeting inclusion criteria were
assessed and tabulated for the narrative systematic review, but only the
highest available form of evidence as RCTs were included in the formal
meta-analysis.

2.3. Outcomes and data extraction

The main outcomes investigated were those related with body
weight change: baseline and follow-up weight (kg or 1b), baseline and
follow-up BMI, weight change from baseline (kg or 1b), BMI change from
baseline, percentage of weight change (%), and dlinically significant
change in bodyweight (>7% total weight in kg).

An independent search and extraction of data according to an a priori
data extraction checklist were performed independently and in dupli-
cate by the aforementioned four investigators. The following informa-
tion was extracted: first author; year of publication; study design; study
duration; country where the study was conducted; bipolar disorder
subtype (I or 1) if stated; mood status; sample size; weight change in
lithium and control groups after treatment (endpoint minus baseline
weight); lithium doses and blood levels; duration of treatment; active
comparator or placebo, active comparator doses and blood levels when
applicable. For all measures, when available, standard deviation (SD)
and standard error (SE) were extracted.

2.4. Quality assessment of the included studies

We rated the quality of eligible studies through the assessment of
their risk of bias, using the Cochrane Collaboration Risk of Bias tool 2.0
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(RoB) (Sterne et al.,, 2019). We classified each study into a high, low,
unclear risk category arising from the randomization, intervention
adherence (deviation from intended interventions), missing outcome
data, outcome measurement, and selective reporting domains, which in
turn affected the overall quality of the study.

2.5. Data synthesis and statistical analysis

The meta-analyses were conducted in Comprehensive Meta-Analysis
3.01 using a random-effects model to account for heterogeneity between
studies. Effect sizes were presented as differences in means (Kg) (with 95
% confidence intervals (CI). The following outcomes were explored in
separate analyses: (i) The difference in weight in people with BD
receiving lithium at follow up compared to baseline, (ii) The difference
in weight change in people receiving lithium compared to placebo or
other active treatments (only compared against active treatments that
are recommended for maintenance treatment of BD). As an additional
analysis, we also performed a subgroup analysis to study if trial duration
influenced the treatment effect. Given the paucity of available data, we
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were unable to conduct the planned analysis on the effect of lithium
treatment on other metabolic parameters as BMI, glucose, triglycerides
and cholesterol. Heterogeneity was assessed with I test. Significance
was set at p < 0.05.

3. Results
3.1. Search strategy

The search flow-diagram and the main results are reported in Fig. 1.
MEDLINE/Pubmed search produced 375 records, Scopus yielded 438
and Web of Science 467. Twelve additional records were identified
through other sources/reference lists. All eligible studies were inciden-
tally in English. Of 714 unduplicated records, after screening by title or
abstract, 63 full-text articles were retrieved and assessed for eligibility.
Of these, 43 articles were excluded. Reasons for exclusion are provided
in Fig. 1.

The remaining 20 articles (Findling et al, 2019; Gao et al., 2018;
Yaramala et al, 2020; Amsterdam et al,, 2016; Hayes et al., 2016;

G
= Records identified through database Additional records identified
-g searching through other sources
S (n= 991) (n=12)
=)
g
=
PR Records after duplicates removed
) (n=1714)
A 4
g .
= Records screened Records excluded after title or
5] _ 3
o (n=1714) abstract screening
A (n=651)
—_—
G
Full-text articles assessed Full-text articles excluded, with
for eligibility ,| reasons (n=43)
(n=63) - Data not available on weight gain
2 (=21)
) - Study design (non-randomized,
= v cross-sectional observational,
m P . absence of comparator) (n=7)
t |
. usiles' ineinded e - Absence of lithium monotherapy
PR qualitative synthesis SR 3 3
_ or lithium as adjunctive treatment
(n=20) (n=4)
- Results reported elsewhere (n=3)
- Other diagnosis than BD
=] o . (n=3)
2 Studies included in - Other reasons (wrong outcome
.?:; quantitative synthesis (2), no separated results for
k=] (meta-analysis) lithium group (2), insufficient
= (n=9) data (1)) (n=5)

Fig. 1. PRISMA Flow diagram of the included studies.
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Findling et al., 2015; Geller, 2012; Mclntyre et al., 2011; Bowden et al.,
2010; Keck et al., 2009; Amsterdam and Shults, 2008; Niufan et al.,
2008; Bowden et al., 2008; Tohen et al., 2005; Bowden et al., 2005;
Calabrese et al., 2005, 2003; Bowden et al., 2003, 2000; Peselow et al.,
1980) reported qualitative information on weight change with lithium
treatment compared to placebo and/or active comparator; these were
suitable for the narrative synthesis. Of them, 9 articles (Findling et al.,
2019; Gao et al., 2018; Yaramala et al., 2020; Amsterdam et al., 2016;
Findling et al., 2015; Geller, 2012; Bowden et al.,, 2010; Keck et al,,
2009; Tohen et al., 2005) were suitable for the meta-analysis and were
included.

3.2. Characteristics of studies included in the systematic review

The characteristics of the included studies in the systematic review,
together with a narrative synthesis of the study results and the quality
assessment with the Cochrane Collaboration Risk of Bias tool 2.0 (RoB),
of the appraised evidence are reported in Tables 2 and 3.

The 20 studies included a total of 10,812 participants with BD (3844
following treatment with lithium, 6372 with active comparator and 596
with placebo). Regarding BD subtype, 10 studies were on BD 1, 2 studies
on BD II and 8 studies on either both or undefined. Mood status was
reported as manic or mixed episode in 13 studies, depressive in 3 studies
and both or undefined in 4 studies (Table 2). Sample sizes for each study
ranged from 31 to 6671 participants. The age of the participants ranged
from 10 to 44 years.

Of the included studies, 18 studies were RCTs, some of them with an
open label acute treatment phase prior to a double blind maintenance
phase and 2 were prospective cohort studies (Hayes et al., 2016; Peselow
et al, 1980). All but three studies, which focused on children and ado-
lescents (Findling et al., 2019, 2015; Geller, 2012) were conducted in
adult populations with BD. Active comparators included quetiapine
(Gao et al., 2018; Yaramala et al., 2020; Hayes et al., 2016; Bowden
et al., 2005), venlafaxine (Amsterdam et al., 2016; Amsterdam and
Shults, 2008), divalproex or sodium valproate (Hayes et al, 2016; Gel-
ler, 2012; Bowden et al., 2010, 2008; Calabrese et al., 2005; Bowden
et al., 2000), olanzapine (Hayes et al., 2016; Niufan et al., 2008; Tohen
et al., 2005), risperidone (Geller, 2012), aripiprazole (McIntyre et al.,
2011; Keck et al., 2009), and lamotrigine (Calabrese et al., 2003; Bow-
den et al., 2003).

The weight change measures from baseline were very heterogeneous
among studies, including: 1) mean weight change from baseline 2) BMI;
3) body weight at different timepoints (baseline, end of the study,
different weeks); 4) proportion of patients with clinically relevant (>7%
from baseline) weight gain or loss, 5) proportion of patients with >15%
weight gain, 6) proportion of patients presenting weight gain or loss as
an adverse effect/event, 7) change in weight 2 score (change score is the
week value minus the baseline value; baseline is defined as the first visit
of the efficacy phase mean + SD), 8) mean weight change by baseline
BMI category (<23 l(g/mz, 2327 kg/m2 or >27 l(g/mz).

Most studies reported, to a variable extent, some degree of weight
gain with lithium, but few stated the statistical significance of weight
change. Eight studies showed a greater weight gain with the active
comparator than with lithium therapy (Varamala et al., 2020; Hayes
et al., 2016; Geller, 2012; Bowden et al, 2010; Niufan et al., 2008;
Tohen et al., 2005; Bowden et al., 2005, 2000), 4 studies did not show
significant differences in weight gain between lithium and active com-
parators (Mclntyre etal., 2011; Keck et al., 2009; Calabrese et al., 2005;
Bowden et al., 2003), and 3 studies showed greater weight gain with
lithium than active comparators (Amsterdam et al., 2016; Amsterdam
and Shults, 2008; Bowden et al., 2003). Six studies found no statistically
significant difference in weight gain between lithium and placebo
(Findling et al., 2019, 2015; Bowden et al., 2005; Keck et al, 2009;
Bowden et al., 2005; Calabrese et al., 2003; Bowden et al., 2000), while
only one study found increased weight gain with lithium compared to
placebo (Peselow et al., 1980).
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3.3. Characteristics of studies included in the meta-analysis

The 9 studies included in the meta-analysis were all RCTs, and had a
total of 2212 participants (991 following treatment with lithium, 1014
with active comparator and 207 with placebo). Sample sizes for each
study ranged from 31 to 482 participants, and study durations varied
from 8 to 52 weeks. The age of participants ranged from 10 to 43 years.

3.4. Results of the meta-analysis

We reported the results according to the different weight change
comparisons investigated:

3.4.1. Weight change during lithium treatment

3.4.1.1. Weight change during lithium treatment: difference in means of kg,
at follow up compared to baseline. A total of 9 studies, comprising 9
unique comparisons and 991 participants, were included for these meta-
analyses, reported in Fig. 2, (Findling et al., 2019; Gao et al., 2018;
Yaramala et al., 2020; Amsterdam et al.,, 2016; Findling et al., 2015;
Geller, 2012; Bowden et al., 2010; Keck et al., 2009; Tohen et al., 2005).
Details of the studies assessed can be found in Tables 2 and 3.

The difference in weight between lithium treated patients at follow
up compared to baseline did not reach statistical significance, reporting
weight gain of 0.462 Kg in the lithium group (Difference in means =
0.462, 95% C.1.=-0.179 t0 1.103, p = 0.158, n= 991). Heterogeneity for
this outcome was high (1% = 89 %).

3.4.1.2. Weight change during lithium treatment according to trial length.
A subgroup analysis was performed to examine whether lithium weight
change was moderated by duration of lithium therapy and is reported in
Fig. 3. Weight gain was significantly greater in those interventions with
12 weeks or shorter, (Difference in means = 0.552, 95 % Cl. =
0.010-1.095, p = 0.046).

3.4.2. Differences in weight change in people receiving lithium compared to
active controls or placebo

3.4.2.1. Weight change with lithium compared to placebo. A total of 3
studies, comprising 3 unique comparisons and 437 participants (n = 230
lithium, n = 207 placebo), were included for these meta-analyses re-
ported in Fig. 4 (Findling et al., 2019, 2015; Keck et al., 2009). Details of
the studies assessed can be found in Tables 2 and 3.

The difference in weight between lithium and placebo at follow up
from baseline did not reach statistical significance, favoring weight loss
in the lithium group (Difference in means= -0.354, 95 % C.1.=-1.011 to
0.303, p = 0.291, n = 437). Heterogeneity for this outcome was I* = 0.0
%.

3.4.2.2. Weight change in lithium-treated groups compared with weight
change in active comparators. A total of 5 studies, comprising 6 unique
comparisons and 1411 participants (n = 663 lithium, n = 748 active
comparators), compared weight change between lithium treatment and
active comparators (Amsterdam et al., 2016; Bowden et al., 2010; Gel-
ler, 2012; Keck et al., 2009; Tohen et al., 2005). Details of the studies
assessed can be found in Tables 2 and 3.

Considering that antidepressants are not considered as maintenance
treatment in monotherapy for BD in general, a sensitivity analysis
excluding the study with venlafaxine as active comparator (Amsterdam
et al., 2016), was performed and reported in Fig. 5, resulting in a sig-
nificant difference, favoring weight gain in the active comparator group
of 1.446 kg, compared to lithium group (Difference in means= -1.446,
95 % C.I.= -2.489 to -0.404, p= 0.007, P= 86.8, n= 1282).
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Table 2
Summary of studies included in the systematic review and meta-analysis.
First author Duration Treatment Mean (SD)/median/ Mean (SD)/median/ Diagnosis Mood status Age: mean (SD) Gender: %
and (weeks) groups Drug, [range] dose mg/d [range] serum Female
publication n concentration mEq/L
year
Studies entering the meta-analisis
Yaramala 24 weeks (1) LI + APT, (1,2) NA (secondary (1,2) NA BD Iand BD II Different mood 38.6 (12.1) LI, 58.3 LI, 59.1
etal., 2020 n= 240 analysis of Bipolar status 39.1 (12.2) QTP QTP.
(2) QTP + CHOICE study) considered
APT,n =
242
Findling et al., 28 weeks MLLn=17 (1) 1412 (428) (1) 0.8-1.2 BDI Manic or mixed 12 (2.5) 32
2019 (2) placebo, episode
n=14
Gao etal., 16 weeks MLLn=18 (1) 600 (1) 0.5 [0.3-1.05] (n = BD I, BD Il or Different mood 39.48 (14.69) 52.4
2018 (2) QTP,n = (2) 327.78, 13), subthreshold BD  status
24 [100-900] second lithium levels considered
0.8[0.4-1]1(n =7)
Amsterdam 12 weeks ()LL,n=64 (1) mean max dose (1) meanmax level 0.94 BD Il Depressive 42.9 (13.6) 56.6
etal, 2016 (2) VLF, n = 1180.85 (399.14), (0.38), [0.30-2.40] episode
65 [300-1800]

(2) mean max dose

256.55 (101.07),

[75-375]
Findling et al., 8 weeks (M) L,n= (1)1483 (584), (1) 0.98 (0.47) BDI Manic or mixed 11.5(2.9) L1, 58.5L1, 46.4
2015 53, median (min-max) episode 11.2(3.0) placebo
(2) placebo, 1500 (300-3600) placebo
n=28
Geller, 2012 8 weeks (HLLn=90 (I)NA (1) 1.09 (0.34) BDI Manic or mixed 10.1 (2.8) 50.2
(2) RSP, n = (2) 2.57 (1.21) (2) NA episode
89 (3) NA (3) 113.6 (23.0) pg/mL
(3) VLP,n =
100
12 weeks () LLn= (1) 969 (207) (1) 0.8 (0.3) BD 1 Manic or mixed 38.5 (12.6) 63 LI, 54 VLP
135 (2) 1394 (394) (2) 114 (136) ug/ml episode
(2) VLP, n =
122
Keck etal., 12 weeks (M) L,n= (1) 1210.6 (1) 0.66 (0.27) BDI Manic or mixed 39.6 (10.5) LI, 4811, 49
2009 160, (2) 23.6 episode. 39.6 (10.6) APZ,  APZ, 48
(2) APZ,n = 39.8 (11.3) placebo
155 placebo
(3) placebo,
n = 165.
Tohen et al., 52 weeks (D) LLn= (1) 1102.7 (270.3) (1) 0.76 (0.14) BD Manic or mixed 42.3 (12.3) L1, 53.7 LI, 52.1
2005 214 (2)11.9 (4.4) episode 42.5 (13.1) OLZ OLZ.
(2) OLZ,n =
217
Studies entering only the systematic review
Hayes et al., 18 years, (M) L,n= (1,2,3,4) NA (1,2,3,4) NA BD Mood status not 46.29 L1, 42.31 59.92 LI,
2016 Jan. 1995 2148, defined VLP, 41.01 OLZ, 54.55 VLP,
to Dec. (2) VLP, n = 38.08 QTP 53.55 OLZ,
2013 1670, 69.69 QTP
(3)OLZ,n =
1477,
(4)QTP,n =
1376.
Mcintyre et al. 52 weeks (MLLn=38 (1) [1119.5-1211.7] (1,2) NA BDI Manic or mixed 41.21 (9.84) LI, 50LI, 60 APZ
2011 (12+40) (2) APZ,n = (2) 21.7 [20.8-23.9] episode 37.20 (11.85)
25 APZ
Amsterdam 12 weeks ()LL,n=40 (1) 966.24 (410.9), (1) 0.64 (0.265), BD I Depressive 37.2(13.4) 57
and Shults, (2) VLF, n = [0-2400] [0.29-1.5] episode
2008 43 (2) 185.6 (92.04),
[0-450]
Niufan et al, 4 weeks (M LLn=71 (1) 1110 (257.4), (1,2) NA BD Manic or mixed 32.6 (13.21) 52.9
2008 (2) OLZ,n = median (IQR) 1114 episode
69 (950.0-1296.4)
(2) 17.8 (2.56),
median (IQR) 18.8
(16.4-19.7)
Bowden etal., 12 weeks (M L,n= (1) 1052 (298), (1) median (range) 0.68 BD I Manic episode 43.6 (12.49) 54
2008 149 median (range) 1000 (0.0-1.92)
(2) VLP, n = (400-1600) (2) median (range) 57,9
149 (2) 1618 (366), ug/ml (2.1-122)
median (range) 1500
(750-3000)

(continued on next page)
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Table 2 (continued)
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First author Duration Treatment Mean (SD)/median/ Mean (SD)/median/ Diagnosis Mood status Age: mean (SD) Gender: %
and (weeks) groups Drug, [range] dose mg/d [range] serum Female
publication n concentration mEq/L
year
Bowden etal., 12 weeks ()LL,n=98 (1) [400-800] (1) mean target (0.6- BD 1 Manic episode Age (range): 40.8 LI, 43.9
2005 (2 QTP,n= (2)586 priorto day  1.4) Median 0.73 at day 38.8(18-73)LI,  QTP,42.1
107 21 and 618 prior to 14,0.80 at day 21, and 38(18-72)QTP,  placebo
(3) placebo,  day 84, 0.80 at day 84, 41.3 (18-70)
n= 95 placebo
Calabrese 80 weeks (LLn=32 (1) 1359, [900-2100] (1) 0.92 BDlor BDI Hypomanic, 37.2(9) L1, 37 59LI,43VLP
(2) VLP, n = (2) 1571, [750-2750] (2) 77 pg/ml disorder, rapid manic, or a (8.2) VLP
28 cycling mixed episode
s 76 weeks (M) L,n= (1) median (range) (1) 0.8 (0.3) BDI Depressive 43.6 (12.3) LI, 60 LI, 59
etal., 2003 120 900 (450-1800) episode. 44.1 (11.7) LTG, LTG, 50
(2) LTG,n = (2) median (range) 42.1(13) placebo
169 200 (100-285) placebo
(3) placebo,
n=121.
Bowden etal., 76 weeks (HLLn=46 (1)NA (1) [0.8-1.1] BDI Hypomanic or 41.9 (11.3) LI, 5211, 55
2003 (2) LTG,n = (2) [100-400] manic episode 40.6 (12.6) LTG, LTG, 51
58 40.9 (11.0) placebo
(3) placebo, placebo
n=69.
Bowden etal., 52 weeks (1) LI, n=90, (1,2,3) NA (1) 1.0 (0.48), median BD 1 Manic episode 40.3 9.8 LI, 521,50
2000 (2) VLP, (min-max) 0.9 (0.1-2.7) 38.9 127 VLP, 52
n=187, (2) 84.8 (29.9), median VLP, 38.7 = placebo
(3) placebo, (min-max) 83.9 11.9 placebo
n=92 (0.6-156) ug/ml
Peselow et al 48 weeks (1) LI, n=21 (1,2) NA (1,2) NA BD Mood status not ~ 34.9 (10.7) LI, NA
1980 (2) Placebo, defined 39.8 (12.0)
n=12 placebo

APT: adjunctive personalized treatment (could not receive any adjunctive atypical antipsychotic drug), APZ: aripiprazole, LI: lithium, LTG: lamotrigine, NA: not

available, OLZ: ol QTP: quetiapi

3.5. Quality of studies and risk of Bias

As shown in Table 2, most studies were rated as high quality (low risk
category) according to the Cochrane Collaboration Risk of Bias tool 2.0
(RoB), with just one study (Peselow et al., 1930) rated as medium-low
quality (medium-high risk of bias category).

4. Discussion
4.1. Summary of evidence

To our knowledge, this is the first systematic review and meta-
analysis to investigate the impact of lithium treatment on weight gain
in BD. We systematically reviewed 20 studies that compared weight
change with lithium and its comparators. Subsequently, our meta-
analysis on a subset of these studies suggests that weight gain with
lithium is not significant, notwithstanding a trend to weight increase of
less than 0.5 Kg, with greater weight gain in shorter studies. Weight gain
with lithium was significantly lower than with active comparators.
Finally, overall baseline-to-endpoint weight gain differences between
lithium and placebo were not significant.

The parsimonious conclusion is that weight gain with lithium
treatment is far less significant than previously thought. A further
possible explanation for this lack of statistically significant differences in
weight gain with lithium or between lithium and placebo, could be the
increased risk of being overweight related to BD itself, possibly associ-
ated to genetic factors or lifestyle habits (Keck and McElroy, 2003).
Patients with BD appear to be at greater risk than the general population
for overweight and obesity (Keck and McElroy, 2003; Tully et al., 2020;
Fagiolini et al., 2008). This seems to be related, beyond treatment with
medications associated with weight gain, alone or in combination, to
factors including comorbid binge-eating disorder, the number of

, RSP: Risperidone, VLF: Venlafaxine, VLP: Valproate sodium or divalproex.

depressive episodes, greater propensity to atypical depressive symptoms
with increased appetite (Mitchell et al., 2001), excessive carbohydrate
consumption, and low rates of exercise (Wildes et al., 2006; Shah et al.,
2006). The greater weight gain in shorter studies could be due to initial
fluid retention that stabilizes with time, it is also possible that people
who have more weight gain early on are more likely to drop out.
Moreover a shorter duration of illness may be associated with higher
weight gain possibly because the receiving patients have not yet ach-
ieved sustained remission, thus requiring polypharmacy; one other
explanation could be that patients may have not yet taken full advantage
of psychoeducation intervention to enhance dietary habits and reduce
the overall number of medications besides the cornerstone treatment
represented by lithium. (Fornaro et al., 2016). Regarding the greater
weight gain with the active comparators, this is in line with the evidence
of an important impact in weight gain of different pharmacologic op-
tions for BD (Torrent et al., 2008). It should be noted that some included
studies compared lithium to treatment alternatives known for their low
metabolic impact, such as lamotrigine (Grootens et al,, 2018), which
may influence these results (Calabrese et al., 2003; Bowden et al., 2003).

Considering the systematic review, only one study reported that
lithium was associated with more weight gain than placebo, while 6
studies found no significant differences in weight gain between lithium
and placebo. Furthermore, three studies with venlafaxine and lamo-
trigine as active comparators reported greater weight gain with lithium
than with active comparators, while four studies using aripiprazole,
lamotrigine and valproic acid as active comparators found no significant
difference compared to lithium. Finally, eight studies showed greater
weight gain with the active comparator than with lithium; these used
atypical antipsychotics (quetiapine, olanzapine, and risperidone) and
valproate as active comparators. These agents are known to increase
body weight.

This data is mostly in line with the literature, where weight gain with
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Table 3 Table 3 (continued)

Weight outcomes and quality of included studies. Firsanthos Definition of weight o relating to Study
First author Definition of weight ~ Outcomes relating to Study and gain weight gain quality
and gain weight gain quality publication
publication year
i BMI OC (0.48); APZ 1.57 (0.50), p
Studies entering the meta-analisis (d) mean weight = 0.041.

Yaramala (a) mean (SD) weight  (a) LI, 1.8 (3.5); placebo, High change by baseline (e) APZ, 14.6 % (6/41); LI
etal, 2020 gainkg 1.7 (4.1). NS BMI* LOCF 3.7 % (2/54), p = 0.059,
Findling et al..  (a) mean (SD) weight  (a) LI,-1.6 (3.6); QTP, 1.2 High (e) patients with NS
2019 change kg 3.7). >7% weight gain (f) NS
(b) mean (SD) BMI (b) L1, -0.6 (1.4); QTP, 0.6 from baseline OC
change kg/m* (1.4). NS, despite small (6) patients with >7%
decreases in (a) and (b) in weight gain from
LI group. baseline LOCF
Gao etal., (a) patients with (a) at 24 weeks occurred in ~ High Tohen etal., (a) mean (SD) weight () OLZ, 1.8 (5.8); L1,-1.4  High
2018 =7% weight increase 21 (8.8 %) subjects treated 2005 change kg (5.0), p < 0.001.
from baseline with QTP + APT and 29 (b) patients with Significantly greater for the
(b) body weight LS- (12.3 %) of those treated >7% weight increase  OLZ group than in the LI
mean (SE) at 2,6, 8, with LT + APT (p = 0.8). from baseline group.
12, 16, 20, 24 weeks  (b),(c) QTP and LI based (c) patients (b) OLZ (n = 64), 29.8 %;
() BMI kg/m? LS- pharmacotherapy presenting weight LI (n=21),9.8 %, p <
mean (SE) at 2,6, 8, produced modest but increase or decrease 0.001. Significantly greater
12, 16, 20, 24 weeks significant increases in as an adverse event for the OLZ group than in
body weight and BMI the LI group.
regardless of binge-eating (c) weight increase: OLZ,
status. QTP + APT group 6.5 %; LI, 4.7 %, p = 0.53,
experienced greater weight decrease: OLZ, 3.2
increases in (b) y (c) than %; L1, 5.1 %, p = 0.35.
LI + APT. Significant
increases in (b) y (c) atall Studies entering only the systematic review
time points in QTP + APT Hayes et al. (a) increase in body (a) and (b) significantly High
group, but only at 20 and 2016 weight > 7% from higher in individuals
24 weeks in the LI + APT baseline taking VLP, OLZ, or QTP
group. (b) increase in body compared to LI.
Amsterdam (a) mean (SD) weight (a) L1, -0.24 (2.49), [-7.26 High weight > 15% from (b) VLP HR 1.62; 95 % CI
etal.,, 2016 gain, [range] to 5.90]; VLF -1.31 (3.85), baseline 1.31-2.01; p < 0.001; OLZ
observed kg [-14.97 to 9.98]. HR 1.84; 95 % CI
(b) mean (SE) weight (b) L1, 0.37 (0.31), [0.24 to 1.47-2.30; p < 0.001; QTP
gain, [95 % CI] 0.98]; VLF -1.20 (0.42), HR 1.67; 95 % CI
predicted kg [-2.02 to -0.37]. 1.24-2.20; p < 0.001),
Modest, albeit statistically after adjustment, rates of
significant between-group weight gain were higher
difference, small weight with VLP, OLZ, and QTP
loss in VLF group relative than LL
to the LI group Mclntyre (a) mean weight (a) LI, 0.74; APZ, 0.97,p—  High
Findling et al.,  (a) mean (SD) change  (a) LI, 0.9 (1.6); placebo High etal, 2011 change from baseline  0.60.
2015 in weight zscore’ kg. 1.2 (1.7). NS LOCF kg (b) LI (n = 9), 2.71; APZ (n
Geller, 2012 (a) mean (SD) weight  (a) RSP, 3.31 (1.75) vs LI, High (b) mean weight =7), 5.66, p = 0.46.
gain kg 1.42 (1.62), p = 0.001. change from baseline (c) L1 vs APZ, weight gain
(b) mean (SD) RSP, 3.31 (1.75) vs VLP, OCkg (20.0 % vs 42.9 %, p =
increase in BMI kg/ 1.67 (1.92), p = 0.001. In (c) patients with 0.323) or weight loss (10.0
m? RSP group (a) was >7% weight gain or % vs 0 %, p = 0.403).
significantly greater than loss from baseline Weight gain was moderate
in LI and VLP group. and NS, except patients
(b) RSP, 1.37 (0.77) vs LI, with a baseline BMI < 25
0.37 (1.24), p = 0.001. kg/m®, that showed a
RSP, 1.37 (0.77) vs VLP, greater increase in mean
0.35 (0.82), p = 0.001. In weight with APZ.
RSP group (b) was also Amsterdam (a) weight gain as an (a) LI, 20 % (8/40); VLF, High
significantly greater than and Shults, adverse effect 9.3 % (4/43)
in LI and VLP group. 2008
Bowden et al., (a) mean weight (a) LI, 0.2 (3.3); VLP, 1.1 High Niufan et al., (a) mean increase in (a) OLZ, 1.85; LI, 0.73,p = High
2010 change from baseline  (2.9), p = 0.04. Mean 2008 weight kg 0.014;
(analysis of weight gain was greater in (b) mean BMI (b) OLZ, 0.69; L1, 0.27, p =
variance). the VLP group than in the increase kg/m* 0.012.
(b) patients with LI group. (c) patients with (c) OLZ, 16.2 %; LI, 2.9 %,
>7% weight gain (b) LI, 9 %; VLP, 7 %, p = >7% weight gain p = 0.009
from baseline 0.20. from baseline Mean increases were
Keck et al., (a) mean (SE) change  (a) APZ (n = 40), 1.34 High statistically significantly
2009 in weight from (0.63); LI (n = 53), 0.62 higher in the OLZ
baseline OC (0.55), p = 0.39. NS treatment group. In
(b) mean (SE) change (b) APZ, 1.4 (0.56); LI, 0.31 addition, significantly
in weight from (0.54),p = 0.113. NS more OLZ patients had a
baseline LOCF (©) NS clinically significant
(c) mean weight (d) mid-BMI subgroup weight increase compared
change by baseline (23-27kg/m2), LI, 0.12 toLL

(continued on next page)
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Table 3 (continued)

First author Definition of weight Outcomes relating to Study
and gain weight gain quality
publication

year

Bowden etal., (a) patients with (a) L1, 4 % (6/150); VLP, High

2008 7% weight gain 8.7 % (13/149)
from baseline
Bowden et al., (a) mean (SD) weight  (a) QTP, 2.6; placebo, High
2005 change LOCF and OC  -0.08 (LOCF). QTP, 3.3;

placebo, 0.3 (OC). L1, 0.7
(LOCF); LI, 1.0 (OC).
Significantly higher in QTP

(b) patients with
>7% weight increase

from baseline, than placebo(p < 0.001). LI
adjusted for baseline not significantly different
BMI category from placebo.

(c) patients (b) BMI < 25 (placebo: 9.2
presenting weight %, QTP: 33.3 %, and LI:

increase or decrease
as an adverse event

16.9 %) BMI > 25
(placebo: 6.3 %, QTP: 24.4
9%, and LI: 12.1 %).
Significantly more frequent
in the QTP group than in
the placebo group (p =
0.008). Most patients who
gained >79% of their weight
belonged to the group with
baseline BMI < 25 while a
smaller proportion
belonged to the group with
baseline BMI > 25.

(c) Weight increase: LI, 6.1
%; QTP, 15 %; Placebo, 1
%. Weight decrease: LI, 6
%; QTP, 1.9 %; Placebo, 1
%.

Calabrese (a) patients (a) LI, 3 %; VLP, 4 %. High
etal, 2005  presenting weight
gain as an adverse
event.
Calabrese (a) mean weight (a) placebo, 1.2; LI, 4.2; High
etal, 2003 change kg LTG, -2.2 (LTG vs Lk p <
(b) patients with 0.1; comparisons with
7% weight increase  placebo were not
from baseline significant).
(b) placebo, 6 %; LI, 10 %;
LTG, 7 %.
Bowden etal., (a) patients with (a) LTG, 11 %; LI, 10 %; High
2003 >7% weight increase  placebo, 2 %.
from baseline
Bowdenetal,  (a) patients (a) L1, 13 %; VLP, 21 %; High
2000 presenting weight placebo, 7 %. VLP >

increase as an placebo, p < 0.004.
Significantly higher
incidence of tremor and
weight gain in VLP than in
the placebo group.
(a) LI, 3.97 (2.81) kg; Medium-
placebo, 1.06 (1.49), p < low
cumulative weight 0.01.
change from baseline  Statistically significant
between-group difference.

adverse event

Peselow et al.,

(a) average (SD)
1980 weekly and

APT: adjunctive personalized treatment (could not receive any adjunctive
atypical antipsychotic drug), APZ: aripiprazole, BMI: body mass index, LI:
lithium, LOCF: last observation carried forward, LS: least squares, LTG: lamo-
trigine, NS: No statistically significant between-group difference, OC: observed
cases, OLZ: olanzapine, QTP: quetiapine, RSP: Risperidone, VLF: Venlafaxine,
VLP: Valproate sodium or divalproex. 1. Change score is the week value minus
the baseline value; baseline is defined as the first visit of the efficacy phase mean
+ SD, 2. BMI baseline category: <23 kg/m? 23-27 kg/m? or >27 kg/m*

some second generation antipsychotics like quetiapine, risperidone, and
olanzapine (Kim et al, 2008; Huhn et al.,, 2019; Bak etal., 2014) as well
as with valproate (Grootens et al., 2018) is well established. In contrast,
aripiprazole (Bak et al., 2014) and lamotrigine (Grootens et al., 2018;
Sachs et al., 2006) have a more neutral metabolic profile, and in some
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studies, they were even associated with weight loss (Bowden et al.,
2006), although with aripiprazole, data are inconsistent in other disor-
ders and in pediatric populations (Schoemakers et al., 2019). Finally,
venlafaxine appears to be associated with weight loss (Kraus et al., 2002;
de Oliveira et al., 2004). Nevertheless avoiding concurrent preseription
of antidepressant with lithium in the long-term management of bipolar
depression  should, in theory, minimize the impact of
mood-de-stabilizers (antidepressants), thus further reducing the need
for otherwise higher mean doses of lithium or complex polypharmacy
with concurrent antipsychotic treatments. Polypharmacy may otherwise
affect long-term weight gain in BD. Some of these results are also
consistent with previous studies where obesity and overweight in BD are
considered to be partly related to preseribed drugs (Torrent et al., 2008).

Although the biological mechanisms that lead to lithium-related
weight gain are not entirely clear, researchers speculate that several
processes are likely to be involved and different hypotheses have been
proposed. These processes may work alone or in combination to cause
weight gain in people on lithium therapy (Gitlin, 2016; Mangge et al.,
2019).

Hypothetically, early weight gain after starting lithium therapy
could lead in regaining weight that was previously lost unintentionally.
Another mechanism related with weight gain could possibly result from
the increased thirst caused by lithium, leading to the ingestion of high-
calorie drinks (Peselow et al., 1980). Lithium might also cause sodium
and water retention in people who consume a high-salt diet, which can
lead to added body weight (Demers and Heninger, 1970); however, this
finding is controversial. Other authors support that weight gain in
lithium-treated patients is due not to an increase in fluid retention but
rather to an increase in fat and other solid tissues (Peselow et al., 1930).
Unrecognized hypothyroidism, leading to a reduced metabolic rate
which in turn leads to weight gain may play a role in a small minority of
patients (Caykoylii et al., 2002; Shine et al., 2015) considering that
skilled clinicians do routinely monitor thyroid functioning and easily fix
hypothyroidism in most of the cases.

However, it seems likely that, for most patients, lithium alters other
core mechanisms that can cause weight gain (Ackerman and Nolan,
1998). Many studies have shown lithium to have insulin-like properties,
influencing carbohydrate metabolism in a variety of ways, some of
which may form the basis for the increased weight gain, while other
studies have described effects in lipids metabolism (Peselow et al.,
1980). The mechanisms of action implicated in lithium-induced weight
gain include an increased glucose uptake into the cells through stimu-
lation of hexokinase and pyruvate kinase and inhibition of muscle pro-
tein kinase. Valproate and lithium also feature weight gain as a side
effect and both interact with HDACs (histone deacetylases), which are
important enzymes for epigenetic modulation by catalyzing the deace-
tylation of histones. The deacetylation of histones induces a tighter
wrapping of proteins around the DNA and blocks transcription by
physically limiting the access of transeription factors (Gracious and
Meyer, 2005).

Lithium may also have direct effects on mitochondrial energy gen-
eration both alone and in combination with other agents (Bortolasci
et al., 2020; Maurer et al., 2009). In addition to insulin-like properties
(Peselow et al., 1980), lithium may have direct appetite stimulating
effects in the hypothalamus (Keck and McElroy, 2003). Also, recent
studies associated leptin with weight gain during lithium augmentation
(Bopp et al., 2019; Ricken et al., 2016).

The risk of gaining weight while taking lithium is greatest during the
first two years of treatment (Gitlin, 2016) and in addition to pharma-
cotherapy, several factors can influence the likelihood of gaining weight
while taking lithium treatment (Gitlin, 2016), including treatment
duration, sex or baseline weight for example. One study evaluating
mean weight change found no significant difference between placebo,
aripiprazole and lithium at week 3, nor between aripiprazole and
lithium at week 12 in any subgroup “adjusted by baseline BMI category™
(BMI b23 l(g/mz, 23-27 ](g/mz or N 27 kg/mz) (Keck et al., 2009).
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Study name Statistics for each study
Difference Standard Lower Upper
in means error Variance  limit limit
Geller. 2012 1.420 0.206 0042 1017 1.823
Findling. 2015 0.900 1.600 2560 -2236 4036
Amsterdam. 2016 -0.240 0.311 0.097 -0.850 0.370
Keck. 2009 0.620 0.076 0006 0472 0768
Bowden. 2010 0.200 0.289 0084 -0367 0767
Gao. 2018 -1.590 1.132 1282 -3809 0629
Yaramala. 2020 2400 0.544 0296 1333 3467
Findling. 2019 1.800 0.849 0721 0136 3464
Tohen. 2005 -1.400 0.342 0.117 -2.070 -0.730

0.462 0.327 0107 -0179 1.103
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Difference in means and 95% CI

Z-Value p-Value

6.902  0.000 | - I
0563 0574
0771 0441
8207 0000 O
0691 0490
1404 0160 —
4408  0.000
2120 0034
4096  0.000 ——
1413 0.158
-4.00 -2.00 0.00 2.00 4.00
Weight loss at followup. Weight gain at followup

Fig. 2. Weight change during lithium treatment — Forest plots with the summary effect size (Difference in means) of weight gain, between lithium treated patients at
follow up compared to baseline. Studies ordered based on trial length (small to large).

Group by Study name Statistics for each study Difference in means and 95% Cl

Length 12 weeks -
Difference  Standard Lower Upper
in means error Variance  limit limit  Z-Value p-Value

<12 weeks Geer 2012 1420 0206 0042 1017 1823 6302 0000 J -.-l

<12 weeks Finding. 2015 0900 1600 2550 2235 40% 0563 0574

<12 weeks Amsterdam 2016 0240 03N 0097 0850 0370 0771 0441

<12 weeks Keck. 2009 0620 0.076 0006 0472 0768 8207  0.000 | |

<12 weeks Bowden. 2010 0200 0.289 0084 -0367 0767 0681  0.430

<12 weeks 0552 0277 0077 0010 1095 1995 0045

12 weeks Gao. 2013 1590 1132 1282 2809 0629 1404 0180

212 weeks Yaramala. 2020 2400 0.544 0296 1333 3467 4408  0.000

12 weeks Finding. 2019 1600 0.849 0721 0138 3464 2120 0034

312 weeks Tohen 2005 1400 0.362 0117 2070 -0730 -409% 0000 ——

>12 weeks 033% 1174 1379 1966 2638 0285 0775

Overall 0541 0.269 0073 0013 1069 2008  0.045

-4.00 -2.00 0.00 200 4.00

Weight loss at followup Weight gain at followup

Fig. 3. Weight change during lithium treatment according trial length — Forest plots with the summary effect size (Difference in means) of weight gain, between
patients treated with lithium in 2 subgroups: shorter than 12 weeks and longer than 12 weeks.

Statistics for each study Difference in means and 95% Cl
Difference Standard Lower Upper
in means error  Variance  limit limit Z-Value p-Value

Findling 2015  -0.300 0.382 0146 -1049 0449
Findling 2019 0.100 1.364 1862 -2574 2774
Keck 2009 -0.760 0813 0661 -2354 0834

-0.354 0.335 0112 -1.011 0.303

0785 0432 _.I_ I

0073 0942
0935 0350 o
-1.056 0291 <
-4.00 -2.00 0.00 2.00 4.00

Greate wegAt QuIN I CORtIOI QrOUP  Greater weight gain n SEhAUm Qroup

Fig. 4. Weight change in lithium treatment compared to placebo — Forest plots with the summary effect size (Difference in means) of weight gain, between patients

treated with lithium versus placebo.

Another study evaluated the impact of baseline binge eating, showing
that the largest increases over 24 weeks in body weight and BMI, and
waist circumference in women occurred in quetiapine-treated patients
with baseline binge-eating, relative to quetiapine-treated patients
without binge eating and lithium-treated patients with or without
baseline binge-eating (Yaramala et al., 2020). Patients with obesity
showed greater weight gain while on lithium compared to patients
without obesity (Bowden et al, 2006). Other studies showed that
baseline body weight predicted greater weight gain (Vendsborg et al.,
1976; Vestergaard et al., 1988). Finally, unhealthy lifestyle such as
smoking, substance/alcohol use, poor dietary habits, and sedentary life

can also contribute to weight gain as well as to the development and
severity of medical comorbidity and clinical symptoms in BD (Fagiolini
et al., 2008; Sylvia et al., 2013a, b).

Taken together, our results suggest an unexpectedly low impact of
lithium on weight gain. This is important new data when choosing
pharmacological maintenance treatment options in patients with BD.
Even though weight gain with lithium did not reach statistical signifi-
cance, the trend to weight increase with lithium, and particularly with
other active comparators, suggests that careful monitoring of weight
changes in patients before and after drug prescription should be
implemented in clinical practice. Drugs which potentially cause weight
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Study name Statistics for each study

Difference  Standard Lower Upper
in means error Variance  limit limit

Bowden -0.900 0.379 0144 -1643 -0157
Geller - Divalproex -0.250 0.307 0094 -0.851 0.351
Geller - Risperidone -1.890 0.288 0083 -2455 -1325
Keck et al 2009 -0.720 1.525 2324 -3708 2268
Tohen -3.200 0522 0272 -4223 -2177
-1.446 0.532 0283 -2489 -0404

Fig. 5. Weight change in lithium treatment compared to active comparators
between patients treated with lithium versus active comparators.

gain should be avoided, if possible, in overweight patients with BD.
Furthermore, eating habits and daily activities should be targeted as
they may also have a significant impact on overall health and weight-
related issues (Torrent et al, 2008), as seen in the placebo groups,
where independently from drug treatment, weight gain is prone to
oceur.

4.2. Strengths and limitations

As far as we know, our is the first systematic review and meta-
analysis focusing on weight-related change with lithium treatment.
Our study analyzed several weight measures across different studies by
comparing weight change during lithium treatment as well as
comparing weight change with placebo and/or active comparators.
Thus, we were able to identify trends in weight change with lithium,
placebo and active comparators that are used in drug treatment of BD.

Limitations include a generally high level of statistical heterogeneity
in our meta-analyses; due to the limited studies, comprehensive sub-
group analysis to detect factors that may affect heterogeneity was not
feasible. Potential factors that may be affecting this between group
differences are different trial durations, assessment measures used, and
variable medications and dosing employed as well as a previous open
label phase, in some studies, where patients could receive other treat-
ments that were discontinued in extension phases. However, most
included studies were of high quality and had a low risk of bias. Also, we
were not able to meta-analyze nor perform a systematic review of the
outcome on other metabolic measures such as lipid or glycemic profiles
due to dearth of data. For similar reasons, we were unable to perform
subgroup analysis by lithium dosage or age. Additionally, we grouped all
studies together, regardless of mood state. It is possible that the partic-
ipants with a depressive mood status had a different diet composition
compared to a manic episode or prior to an acute episode, and this might
have influenced the results. However, the included studies did not
describe diet composition or lifestyle habits of the participants; thus it is
not possible to say to which extent the weight gain is due to drug
treatment, to lifestyle changes or pathophysiology inherent to BD itself.
Moreover a sizeable proportion of the studies could not control for other
potential confounding factors, e.g., concurrent hypothyroidism induced
by lithium administration, what can leads to weight gain, reducing
metabolic rate as described above.

4.3. Conclusions

This is the first systematic review and meta-analysis to examine
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Difference in means and 95% CI

2Z-Value p-Value

2375 0018 —_—
0815 0415
6558  0.000
0472 0637
6131 0000
2719 0007
-4.00 -2.00 0.00 2.00 4.00

Great weight gain Control  Great weight gain Lithium

— Forest plots with the summary effect size (Difference in means) of weight gain,

weight change with lithium treatment in people with BD. According to
our results, weight gain with lithium did not reach statistical signifi-
cance and was clinically irrelevant. Weight gain was greater in shorter
studies. Weight gain with lithium was significantly lower than with
active comparators, with no significant differences compared to pla-
cebo. This meta-analysis can inform clinical decisions and avoid po-
tential delay in first line treatment initiation due to potential weight gain
concerns of which we found no sound evidence.
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5. Discusion

Discusion general

El TB continta siendo un trastorno de dificil manejo, con elevadas tasas de sintomas
residuales e importante repercusion funcional, asi como importante carga

socioecondmica.(4)

Aparte de la dificultad en controlar los sintomas psiquidtricos propios de la enfermedad, en
los ultimos afios ha surgido una preocupacion creciente por la alta comorbilidad médica
observada en estos pacientes, derivada de diferentes factores de riesgo, y que condiciona una
reduccién de la esperanza media de vida de estos pacientes, con afectacién funcional, peor

curso clinico y también elevados costes socioeconémicos asociados.(52)

En este sentido, cada vez hay mayor interés por investigar métodos complementarios al
tratamiento habitual que permitan aliviar sintomas psiquidtricos, pero que también puedan
contribuir a una mejoria de la salud fisica de esta poblacién. En este contexto, hay una
creciente investigacion en los ambitos de la psiquiatria nutricional y del estilo de vida, tanto
en el analisis de las interrelaciones entre diferentes factores de estilo de vida con el curso de

la enfermedad, como en el desarrollo de programas de intervencion para su aplicacién clinica.

En el TB se trata de un area novedosa, donde se empiezan a dar los primeros pasos y donde
aun hay pocos estudios disponibles. En esta linea, esta tesis doctoral trata de profundizar en
el conocimiento de la psiquiatria nutricional aplicada al TB, contribuyendo con informacion
gue puede resultar util desde un punto de vista clinico, y permitir la generacién de nuevas

hipotesis de estudio para futuras lineas de investigacion.

El primer proyecto, estudio observacional, (estudio 1) tiene como objetivo caracterizar una
muestra representativa de pacientes con TB de nuestra zona, entender las relaciones entre
patrones dietéticos, ejercicio y tratamientos farmacoldgicos con el curso de la enfermedad y

pardmetros metabdlicos.



El segundo proyecto, la metaanalisis, (estudio Il) tiene como objetivo estudiar la repercusién
a nivel de cambio ponderal, del litio, uno de los farmacos mas utilizados para el TB, del que
se disponia hasta la fecha de escasa e inconsistente informacién sobre su efecto a nivel de
cambio de peso en estos pacientes. También pretendemos con este estudio meta analitico
comparar los efectos sobre el cambio de peso entre litio, placebo y otras alternativas,

ofreciendo una informacién aplicable a la practica clinica diaria de terapeutas y pacientes.

Los resultados derivados de estos proyectos son pequefios pasos para entender el impacto
de diferentes factores (dieta, ejercicio, tratamiento farmacolégico) a nivel metabdlico, asi
como para caracterizar y entender posibles relaciones entre patrones dietéticos y variables
clinicas y metabdlicas del TB, con el intuito de que puedan servir de base para nuevos estudios

gue profundicen en la aplicacidn de este conocimiento a la practica clinica.

Seguidamente, los principales resultados seran discutidos en las respectivas secciones.

Caracterizacion de la poblacién a estudio, en cuanto a habitos de estilo

de vida, parametros clinicos y metabolicos.

Uno de los objetivos de nuestro trabajo (estudio 1) era caracterizar una muestra
representativa de nuestra poblacion en diferentes ambitos, y establecer las relaciones
existentes entre estos factores, asi como con el curso de enfermedad o tratamiento

farmacoldgico.

Pardmetros clinicos

En una gran proporcién de pacientes se ha identificado una afectacidn funcional moderada-
severa, con una calidad de vida percibida relativamente baja, aun tratdndose de una
muestra de pacientes eutimicos o con sintomas depresivos leves, por criterios de estudio, lo
cual puede justificar parcialmente las dificultades de estos pacientes para seguir un estilo de
vida adecuado, a nivel de dieta y ejercicio, aun en ausencia de episodios afectivos

mayores.(91)



Parametros metabdlicos

Se ha detectado una gran proporcién de pacientes en el rango de IMC considerado como
obesidad (IMC>30), en un porcentaje incluso superior al descrito en otros estudios.(57,66)
Este hallazgo es especialmente relevante dado el impacto conocido del sobrepeso y obesidad
sobre la salud fisica y mental de estos pacientes, con mayor severidad de sintomas depresivos

e incluso mayor afectacién cognitiva.(67,164)

La presencia de sindrome metabdlico se describié en practicamente un tercio de nuestra
muestra, en linea con estudios anteriores.(75) Tal como ocurre con la presencia comdrbida
de obesidad, se ha observado que la coocurrencia de TB con sindrome metabdlico se puede
asociar a un impacto negativo sobre la salud fisica, con mayores tasas de mortalidad
prematura, con un peor curso de enfermedad, mas cronificado, peor funcionamiento global,

peor calidad de vida percibida y mayores tasas de ciclacion rapida.(61,165)

Habitos de estilo de vida
En lo que se relaciona con el nivel de actividad fisica, casi un tercio de la muestra ha sido
clasificada como poco activa fisicamente, en consonancia con los estudios existentes que

exhiben una elevada tendencia al sedentarismo de pacientes con TB.(116)

A nivel de adherencia a la dieta mediterranea, nuestra poblacién de estudio mostrd una baja
adherencia, tal como anticipado por los estudios previos que indican una tendencia a habitos

dietéticos poco saludables.(94,111)

En este estudio, aparte de la utilizacién de una escala de adherencia a la dieta mediterranea,
se ha empleado un recurso estadistico especialmente util en estudios de psiquiatria
nutricional, denominado analisis factorial,(166) que permite una mejor caracterizacién de los
patrones dietéticos de la poblacidon a estudio, asi como la investigacién de su correlacién con
otros pardmetros a estudio. En nuestro estudio, el analisis factorial ha permitido identificar
tres patrones dietéticos principales, basados en la informacion dietética de los cuestionarios

” o«

de frecuencia alimentaria: “vegetariano”, “omnivoro” y “Western”.



Estos resultados apoyan la importancia del enfoque de la psiquiatria nutricional, resaltando
la necesidad de monitorizar variables metabdlicas y explorar habitos dietéticos y de ejercicio
fisico en nuestra poblacidn en la practica clinica habitual, permitiendo detectar pacientes que
se podrian beneficiar de intervenciones tanto individuales como grupales a nivel de mejoria
de estilo de vida, y teniendo en consideracién los condicionantes y limitaciones funcionales

de estos pacientes.

Relacion entre los habitos de estilo de vida, patrones dietéticos y
tratamientos farmacoldgicos con parametros metabdlicos y el curso de

la enfermedad en pacientes con TB.

Ademas de la caracterizacion de la poblacidn en cuanto a los diferentes pardmetros descritos
anteriormente, nuestro trabajo pretendia estudiar las relaciones de algunos de estos factores

entre si, asi como su impacto a nivel metabdlico y clinico.

Hdbitos de estilo de vida, patrones dietéticos y su impacto a nivel clinico y metabdlico

En este trabajo se ha descrito una correlacién inversa entre la cantidad de ejercicio fisico
realizada y los niveles de colesterol, en linea con la evidencia existente sobre el efecto
beneficioso de la realizacidn de ejercicio para la salud fisica y metabdlica.(167) Asimismo, se
ha encontrado una asociacién significativa entre adherencia a dieta mediterranea y mayor
calidad de vida percibida, mientras que el consumo de frutos secos se ha relacionado con
mejores parametros metabdlicos de acuerdo con la literatura previa,(102) no encontrandose
tal como esperado y descrito en estudios previos una correlacién con sintomas
depresivos,(98,103) posiblemente debido entre otros factores a un reducido tamano
muestral.

De los tres patrones dietéticos descritos en nuestra muestra, “vegetariano”, “omnivoro” y

“Western”, el patrén que ha demostrado la mayoria de las relaciones estadisticamente



significativas con variables clinicas y metabdlicas ha sido el patrén “vegetariano”, con un

impacto positivo tanto en la salud fisica como mental.

La mayoria de los estudios previos se han centrado en el impacto del consumo de pescado,
omega 3 o dieta mediterrdnea, mostrando en general una asociacién inversa entre dieta
saludable y sintomas depresivos.(99) A nivel de patrones dietéticos, los que habitualmente se
asocian a mejor impacto sobre sintomas depresivos y se sugieren como saludables son
aquellos ricos en vegetales, fruta, frutos secos, legumbres y marisco con consumo reducido
de comidas ultraprocesadas y azucares. (101,107) Dicha evidencia concuerda parcialmente
con los resultados obtenidos, salvo por la ausencia de pescado o marisco en el patrdn
“vegetariano”, ya que, de los 3 patrones detectados, el vegetariano seria el que mas se
asemejaria a las recomendaciones de dieta saludable, lo cual, aun en ausencia de estudios
especificos sobre dieta vegetariana en pacientes con TB, podria apoyar parcialmente los

resultados obtenidos.

En relacidon a la dieta vegetariana en concreto, hasta nuestro conocimiento no existen
estudios de asociacion en pacientes con TB, mientras que en depresion se han encontrado
resultados contradictorios,(168) con una evidencia mas homogénea en lo que respeta al
impacto en la salud fisica o metabdlica, donde la dieta vegetariana ha mostrado de forma
consistente efectos positivos, reduciendo el riesgo de problemas cardiovasculares en

general,(109) en linea con nuestros resultados.

Tratamiento farmacoldgico y su impacto a nivel clinico y metabdlico

En la muestra estudiada, los pacientes que recibian tratamiento con acido valproico han
mostrado una asociacion positiva con el IMC, proporcion de sindrome metabdlico y niveles
de triglicéridos.(50) También los pacientes en tratamiento con antipsicoticos presentaban un
perimetro abdominal, IMC y niveles de triglicéridos aumentados y peor funcionamiento
global, en linea con la literatura previa.(49) Finalmente, los pacientes tratados con litio
presentaban una correlacién negativa con los niveles de colesterol, con un perfil metabdlico

con tendencia mas favorable en comparacidn a las otras alternativas estudiadas.



Tras realizar un analisis multivariado, sélo la asociacion entre tratamiento con antipsicéticos,
IMC y perimetro abdominal aumentado, mostré ser estadisticamente significativa
independientemente de los otros tratamientos, lo que se podria deber entre otros aspectos

a un pequefio tamafio muestral.

Cambio de peso en pacientes en tratamiento con litio

En la muestra estudiada (estudio 1), como comentado previamente, aparte de la relacién
inversa detectada entre tratamiento con litio y niveles de colesterol, los pacientes que
recibian litio mostraban tendencia a una asociacion inversa con otros parametros metabdélicos
como el IMC, peso, o perimetro abdominal, aunque no llegando a un grado de significacion

estadistica.(129,130)

En el metaanalisis realizado (estudio Il), se ha investigado mas a fondo el impacto del
tratamiento con litio en el aumento de peso, en pacientes con TB, siendo el primer

metaanalisis sobre este tema realizado hasta nuestro conocimiento.

Cambio de peso con litio

Los resultados de nuestro trabajo (estudio Il) sugieren que el aumento de peso relacionado
con el tratamiento con litio es considerablemente inferior al previamente pensado. La
tendencia al aumento de peso observada en pacientes en tratamiento con litio en nuestro
estudio es relativamente baja y no es estadisticamente significativa, con un mayor aumento
de peso en estudios cortos. En un estudio reciente sobre el impacto de psicofarmacos en el
aumento de peso, clasifican el litio como de riesgo moderado dentro de la categoria de
estabilizadores del estado de dnimo,(169) aunque enfatizando la evidencia de un aumento de

peso relativamente bajo, también confirmado por estudios mas recientes.(129)

Aunque los mecanismos exactos que pueden conducir al aumento de peso durante el
tratamiento con litio no estdn claros, se especula que diferentes procesos, solos o en
combinacidn, podrian estar implicados, con diferentes hipdtesis planteadas.(170,171) El
aumento de peso temprano se podria deber a una ganancia de peso previamente perdido de

forma intencionada. Otros mecanismos relacionados con el aumento ponderal pueden



resultar del aumento de sed producido por el litio, conduciendo a una mayor ingesta de
bebidas azucaradas. El litio también puede conducir a la retencién de liquido, que puede llevar
a un aumento de peso extra.(172) En una minoria de casos, el hipotiroidismo no reconocido
podria ser responsable de un metabolismo enlentecido y un aumento de peso

subsecuente.(173)

No obstante, otros estudios proponen que en la mayoria de los pacientes el tratamiento con
litio alteraria otros mecanismos relacionados con el aumento de peso. Algunos estudios
exponen propiedades de tipo insulinico del litio, que influyen sobre el metabolismo de
carbohidratos o inducen efectos sobre el metabolismo lipidico.(172) El tratamiento con litio
también puede tener efectos directos sobre la funcion mitocondrial.(174,175) Finalmente,
otros mecanismos relacionados con el aumento ponderal con litio son el potencial de

estimular el apetito sobre el hipotalamo o la relacién con leptina.(176,177)

El aumento de peso mds marcado, encontrado en estudios cortos, podria estar relacionado
con una retencion de liquido inicial que se estabilizaria a lo largo del tiempo o que los
pacientes que presenten un aumento de peso marcado tienen mas tendencia a abandonar el
estudio antes. También puede suceder que pacientes en estudios cortos no hayan alcanzado
una adecuada estabilidad sintomatica y que no se hayan beneficiado de la psicoeducacién
para mejorar habitos de estilo de vida que a medio o largo plazo pueden ayudar a controlar

los efectos negativos de la medicacion.

El riesgo de aumento de peso es mas pronunciado en los primeros afios de tratamiento y
ademas del tratamiento farmacoldgico hay otros factores como el sexo, peso de base o
duracién del tratamiento, conductas de atracones alimentarios,(178) que pueden influenciar
el aumento de peso durante el tratamiento con litio. Finalmente, los factores de estilo de vida

poco saludables pueden influenciar el aumento ponderal de estos pacientes.(179)

Cambio de peso con litio en comparacion con alternativas terapéuticas
Asimismo, se ha encontrado que el aumento de peso con litio en comparacién con otras

alternativas terapéuticas ha sido significativamente inferior (estudio Il), en linea con estudios



mas recientes, que sugieren que hay mas casos de aumento de peso con litio que con
lamotrigina, aunque no alcanzando la significacion estadistica, y que claramente el litio se
asociaba a menos casos reportados de aumento de peso que con algunas alternativas de
mantenimiento como la olanzapina, quetiapina o valproato.(129) Estos hallazgos estan en
consonancia con los resultados descritos en nuestro estudio observacional, en que se sugiere

un perfil metabdlico mas favorable con litio que con otros comparadores (Estudio ).

El aumento de peso mas pronunciado con comparadores activos que con el litio estd en
sintonia con estudios previos que evidencian un importante impacto del tratamiento con
determinados farmacos sobre el aumento de peso.(180) Los estudios en que se encontré un
aumento de peso estadisticamente significativo con el comparador activo en comparacion
con litio incluian diferentes antipsicéticos de segunda generacion (quetiapina, olanzapina y
risperidona)(127) y valproato.(50) Aun asi, es importante tener en cuenta que, también en
linea con la evidencia previa, en tres estudios incluidos en la revision sistematica, los
comparadores mostraron menor aumento de peso que el tratamiento con litio, entre ellos
venlafaxina y lamotrigina (aunque en la metaanalisis venlafaxina no se consideré un
comparador activo ya que no estd recomendado como tratamiento de mantenimiento en
monoterapia).(50,181) Finalmente, cuatro estudios en que se utilizaba aripiprazol,
lamotrigina y acido valproico no encontraron diferencias significativas en el aumento de peso
en comparacion con el litio; en este caso, tanto lamotrigina como aripiprazol tienen descrito

un perfil mas neutral en consonancia con estos resultados.(50,128)

Cambio de peso con litio en comparacion con placebo
Finalmente, la diferencia de aumento ponderal entre pacientes en tratamiento con litio

comparados con pacientes en tratamiento con placebo no fue estadisticamente significativa.

El hecho de que no se encuentren diferencias estadisticamente significativas en la tendencia
al aumento de peso observada entre pacientes tratados con litio y placebo podria residir en
la predisposicion a sobrepeso relacionada con el TB en si mismo, posiblemente derivada de
factores de predisposicién genética, factores de la propia enfermedad como sintomas atipicos

como el aumento de apetito, o la presencia de habitos de estilo de vida poco saludables tanto



a nivel dietético como de ejercicio fisico,(66) en linea con lo descrito en el estudio de
caracterizacion de nuestra poblacion (estudio I). También el aumento de peso en pacientes
“drug naive” estd reportado en estudios previos y podria dar soporte adicional a este

hallazgo.(53)

Asi, cada vez se hace mas evidente la importancia de la monitorizacidn del aumento de peso
y parametros metabdlicos en pacientes con TB en general, tanto tratados con litio, con otras
alternativas o incluso en ausencia de tratamiento farmacolégico.(129) Esto también resalta la
importancia de disefiar programas y medidas de educacién sobre habitos de estilo de vida,
gue minimicen efectos secundarios, lo cual puede conducir a una mejor adherencia
terapéutica y en ultima instancia mejor control y prondstico tanto a nivel psiquidtrico como

de salud fisica.

Limitaciones y fortalezas

A nivel de sus limitaciones, el estudio | es un estudio transversal sin seguimiento longitudinal
ni grupo control, y las escalas utilizadas para evaluar dieta y ejercicio son autoadministradas,
sin otras medidas objetivas de dieta o ejercicio. El tamafio muestral reducido es otra
limitacion importante a tener en cuenta ya que limita el poder estadistico, la utilizacidon de
multiples comparaciones hace que los datos deben ser interpretados como exploratorios y el
tratamiento farmacoldgico también puede ser un factor de confusidn a tener en cuenta. Es
importante tener en cuenta que en este trabajo los patrones dietéticos estudiados han sido
obtenidos a través de un método estadistico, analisis factorial, donde se derivan diferentes
patrones de la informacion contenida en los cuestionarios de frecuencia alimentaria. Asi
estudiar las implicaciones clinicas y metabdlicas de nuestro patréon “vegetariano” derivado
por analisis factorial, o las mismas implicaciones en pacientes que siguen una dieta
vegetariana, no es comparable. Las relaciones presentadas entre los diferentes patrones
dietéticos y curso de enfermedad o pardmetros metabdlicos no deben ser consideradas como
causales al tratarse de un estudio transversal, considerando que las asociaciones obtenidas

de un estudio transversal no significan necesariamente causalidad.



En relacidn con el metaandlisis realizado en el estudio Il se puede identificar como principal
limitacion un nivel alto nivel de heterogeneidad estadistica. Algunos factores potenciales que
pueden justificar estas diferencias entre grupos son la duracién de los ensayos, las medidas
de evaluacion utilizadas, la variabilidad en los tratamientos y dosis empleadas, asi como una
fase inicial, donde los pacientes podian recibir otros tratamientos que se discontinuaron en
las fases de extension. Por escasez de datos no se ha podido llevar a cabo un andlisis por
subgrupos de otras medidas metabdlicas especificas, dosis de litio, edad o estado animico.
Finalmente, no ha sido posible dada la ausencia de informacidn detallada controlar por otros

factores de confusidon como el tipo de dieta o la presencia de hipotiroidismo entre otros.

No obstante, nuestro trabajo tiene varias fortalezas. Hasta nuestro conocimiento el estudio
| ha sido el primero estudio que evalua de forma conjunta factores de estilo de vida,
prevalencia de sindrome metabdlico y su correlacién con el curso de la enfermedad vy
tratamiento farmacoldgico, algo crucial dado que estos varios factores operan conjuntamente
e interactuan entre ellos. Asimismo, se trata del primero estudio en Espafia que evalla
patrones dietéticos segun analisis factorial, y sus relaciones con diferentes parametros en el
TB, lo que es especialmente relevante dadas las marcadas diferencias en perfiles dietéticos
entre paises. Usar patrones dietéticos en lugar de sélo alimentos o dietas concretas permite
alcanzar un conocimiento mas profundo de los habitos dietéticos y un analisis mas especifico

de su impacto.

Otra fortaleza de esta tesis es que incluye el primer metaanalisis realizado hasta su fecha,
enfocado a investigar el impacto del tratamiento con litio en el aumento de peso en pacientes
con TB (estudio Il). Esto es de especial relevancia dado que es uno de los tratamientos con
mayor evidencia en cuanto a eficacia en el TB, y es prescrito en menor medida de la que seria
esperable en gran parte por el temor a efectos secundarios. Por ello, este trabajo permite
informar clinicos y pacientes, contribuyendo a una toma de decisién informada. Asimismo,
también se han podido analizar las diferencias en el aumento de peso entre litio y placebo o
comparadores activos. Los resultados derivados de la comparaciéon con placebo y
comparadores activos no sélo apoyan el perfil favorable del litio, ya previamente sugerido en

el estudio I, sino que también insindan la predisposicién de los pacientes con TB al aumento



de peso, en ausencia de tratamiento farmacoldgico, posiblemente mediada por los factores

de estilo de vida estudiados en el estudio .

Implicaciones clinicas

De los resultados obtenidos en esta tese derivan diferentes implicaciones cinicas. El estudio |
gue, en linea con la evidencia existente, confirma en nuestra poblacién concreta una elevada
prevalencia de obesidad y sindrome metabdlico, resalta la importancia de establecer
protocolos mas estrictos de monitorizacion de salud metabdlica, permitiendo identificar
pacientes que se pueden beneficiar un abordaje en este sentido. La deteccién de un nivel de
funcionamiento global considerablemente afectado implica que las estrategias a desarrollar
y aplicar en esta poblacion han de ser adaptadas a las dificultades y necesidades concretas
teniendo en cuenta estas dificultades de funcionamiento. Finalmente, las asociaciones
positivas tanto de la adherencia a dieta mediterranea, frutos secos o el patréon “vegetariano”,
asi como de la realizacién de ejercicio y la escasa adherencia de nuestra poblacién a estos
habitos saludables, reafirman la importancia y necesidad de desarrollar e implementar
programas de intervencién a nivel ambulatorio para una atencién integral al paciente con TB,
en conjunto con el tratamiento farmacoldgico y psicoterapéutico, donde se trabajen habitos
de estilo de vida para mejorar el curso de la enfermedad psiquidtrica, la salud fisica e incluso
la adherencia al tratamiento. Seria relevante considerar el potencial control de ciertos efectos
secundarios como el aumento de peso, lo cual tendria un impacto positivo en la adherencia
terapéutica y en la sensacién de empoderamiento y control sobre la salud en los individuos
con TB. Esto también va en linea con la hipdtesis de “kindling” e importancia de otros factores
e intervencién sobre ellos para cambiar la evolucion de la enfermedad,(9) en un abordaje

integrativo.(144)

En el estudio Il nuestros resultados muestran un impacto relativamente bajo del tratamiento
con litio sobre el aumento ponderal, inferior al esperado. A nivel clinico, este conocimiento
puede ser crucial ya que el litio es un farmaco actualmente infrautilizado aun siendo conocido
su efecto beneficioso sobre el TB, en muchas ocasiones por temor tanto de los pacientes
como de los prescriptores a efectos secundarios, y estando el temor a aumento de peso entre

las principales preocupaciones de los pacientes con TB antes de recibir tratamiento con este



farmaco. Este conocimiento puede ayudar a guiar en la eleccién de tratamiento en pacientes
con varios factores predisponentes a aumento ponderal. Asimismo, y aunque no llegando a
un nivel de evidencia estadistico la discreta tendencia al aumento de peso con litio, resalta la
importancia de la monitorizacién del peso y otras medidas metabdlicas en estos pacientes,
integrada en la practica clinica habitual, ya sugerida en el estudio I, previamente y durante el
periodo de tratamiento. En este sentido, los tratamientos con mayor riesgo de aumento de
peso deberian ser evitados en pacientes con factores predisponentes a aumento de peso ya
conocidos. Finalmente, la implementacién de medidas de educacién sobre habitos dietéticos
y de ejercicio es de una importancia crucial, dado el aumento de peso observado incluso en

los grupos de pacientes tratados con placebo.

Futuras lineas de investigacion

Estos datos podrian abrir la puerta a nuevas hipdtesis de investigacion. Se deberian llevar a
cabo ensayos clinicos aleatorizados a gran escala para confirmar la asociacion entre una dieta
vegetariana de alta calidad, con un menor riesgo de depresién y una mejor salud metabdlica
en pacientes con TB de acuerdo con los resultados del estudio I, ya que éste es el primero
estudio que investiga el potencial impacto de una dieta vegetariana en el TB. Asimismo, la
replicacion de estudios utilizando analisis factorial de pacientes con TB podria ser interesante
para detectar diferencias geograficas investigando el impacto sobre el TB en los diferentes

ambitos.

Tal como se ha demostrado en el estudio Il, el litio presenta un impacto metabdlico mas
favorable que otras alternativas, aunque la tendencia al aumento de peso tanto en estos
pacientes como en los pacientes que reciben tratamiento con placebo hacen que sea de
crucial importancia desarrollar programas de intervencion para pacientes con TB, que
demuestran independientemente del tratamiento farmacolégico ser mds proclives al

aumento de peso.

Todo ello, en conjunto con la informacion obtenida en el estudio | que sugiere un impacto
positivo de algunos factores dietéticos y de ejercicio, hace que el desarrollo de programas de

intervencién aplicados a la practica clinica donde se trabajen habitos de estilo de vida sea



imprescindible para mejorar el curso de la enfermedad psiquiatrica, la salud fisica e incluso la
adherencia al tratamiento, por lo que una futura linea de investigacion deberia incluir ensayos
controlados sobre programas de intervencidn en estilo de vida, en nuestra poblacion

especifica, en consonancia con proyectos ya desarrollados en otros paises.(182)

El perfil metabdlico mas favorable observado con litio que con otros comparadores tanto en
el estudio | como en el estudio Il, y la relacién propuesta en otros estudios de este impacto
mas favorable con su impacto en la funcidon mitocondrial, reafirma la importancia de lineas
de investigacion recientes que empiezan a surgir sobre la importancia de la funcidn
mitocondrial en el TB,(12,153) que puede funcionar de enlace entre los efectos positivos de
la dieta, ejercicio o litio, en el TB y que en un futuro puede ser una diana de intervencion, asi
como ayudar a comprender mejor diferentes perfiles de pacientes y sus necesidades

especificas.(12)



6. Conclusiones

En nuestra poblacion se ha evidenciado una elevada prevalencia tanto de sindrome

metabdlico como de obesidad.

La adherencia a la dieta mediterranea ha sido baja, tal como la adherencia a ejercicio
fisico, con una gran proporcidn de pacientes clasificados como fisicamente inactivos en

la muestra analizada.

La adherencia a la dieta mediterranea se ha asociado a una mayor calidad de vida
percibida, mientras que la cantidad de ejercicio fisico se ha relacionado inversamente

con los niveles de colesterol.

El consumo de nueces ha mostrado asociaciones positivas a nivel de salud metabdlica,
mientras que el patrén de dieta vegetariana se ha asociado a un impacto positivo tanto

en variables psiquiatricas como metabdlicas en nuestro estudio.

Pacientes en tratamiento con litio han presentado un perfil metabdlico mas favorable

que los pacientes en tratamiento con acido valproico o antipsicdticos.

El tratamiento con litio no se ha asociado de forma estadisticamente significativa con el
aumento de peso, aunque se ha identificado una tendencia a un aumento de peso poco

relevante, mas marcada en estudios cortos.

En comparacion con litio, los comparadores activos estudiados han mostrado un mayor

aumento de peso, estadisticamente significativo.

Pacientes tratados con placebo han presentado también tendencia al aumento de peso,
sin alcanzar la significacion estadistica y sin diferencias estadisticamente significativas en

comparacion con el litio, resaltando la predisposicion al aumento de peso posiblemente
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relacionada con el TB y algunos de sus factores asociados, tanto biolégicos como de

estilo de vida.

Estos resultados pueden tener un impacto a nivel clinico proporcionando informacién
relevante a la hora de toma de decisiones sobre el tratamiento farmacolégico con litio,
en pacientes con TB teniendo en cuenta su perfil metabdlico, y evitando el retraso en la

utilizacion de litio como primera linea por temor al aumento ponderal.

En conjunto, ambos estudios resaltan la importancia de un abordaje integral de estos
pacientes, con una monitorizacidn regular de variables metabdlicas, e intervenciones
sobre estilo de vida, dirigidas a mejorar la salud mental, fisica, adherencia a tratamiento

y calidad de vida percibida por los pacientes.

Finalmente, se abren nuevas lineas de investigacién, como el disefio de programas de
intervencion sobre estilo de vida en pacientes con TB que se puedan aplicar en ensayos
controlados, asi como estudios controlados que prueben la hipdtesis del impacto
positivo global de la dieta vegetariana en pacientes con TB, tanto a nivel metabdlico

como psiquiatrico.
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