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Convidamos todos para uma leitura visando obter conhecimento e promover
reflexdes sobre os temas deste e-book.

Vanessa Bordin Viera
Natiéli Piovesan



SUMARIO

(071 =11 1 1] N0 X5 [T 1

ADOCAO DE ALIMENTOS BIOFORTIFICADOS COMO ESTBATEGIA PARA SUPRIR
AS DEFICIENCIAS DE MICRONUTRIENTES NA ALIMENTAGCAO ESCOLAR

Alinne Oliveira Nunes Azevedo

Fabiola Teixeira Azevedo

Clara dos Reis Nunes

DOI 10.22533/at.ed.5162101041

(07,1 =11 1 1] N0 Y 20T 16

ANALISE DA COMPOSICAO NUTRICIONAL DE CARDAPIOS DISPONIBILIZADOS POR
BLOGUEIRAS EM SITES DA INTERNET

Vanessa Barros de Carvalho

Maria Luiza Maranh&o Fonseca

Cleudiane de Jesus Louredo Pereira

Samara dos Santos Feitosa

Silvio Carvalho Marinho

Jethania Glasses Cutrim Furtado Ferreira

Karyne Antonia de Sousa Figueredo

Marcos Roberto Campos de Macedo

DOI 10.22533/at.ed.5162101042

CAPITULO 3...eeeeeeeeeeeteesseseseseseeeesnsnsasasassssssssssnsnsasassssssssessnsasasasssssassnenensasasssnsnns 27

ARROZES ESPECIAIS: INCENTIVO A CRIACOES GASTRONOMICAS
Mariluce Luglio Kosugi

DOI 10.22533/at.ed.5162101043

(07,1 =11 1 1] W0 X0/ S 34

AUXILIO DA NUTRICAO NO TRATAMENTO DA ESCLEROSE LATERAL AMIOTROFICA
Amanda Diely Brito Bulhdes da Silva
Alexandre Augusto Pinheiro de Oliveira
Giulianna Campos Lamas
Juliana Carolina Pantoja Revorédo

DOI 10.22533/at.ed.5162101044

(071 =11 1 U] N0 Y- J0u U 43

CONSUMO DE ALIMENTOS ULTRAPROCESSADOS FONTES DE GORDURA TRANS
Marcela Brito Parente
Karla Cavalcante Quadros
Hugo Rangel Fernandes

DOI 10.22533/at.ed.5162101045

CAPITULO B...eeeeeeeerereseseseeseseeesssssasasasasasesesessssesasasasasasasasasasesssessesesassssssasasssasasasnes 58

DESENVOLVIMENTO E CARACTERIZACAO DE BISCOITO FUNCIONAL PRODUZIDO
COM RESIDUOS DA INDUSTRIALIZAGAO DA UVA
Marvi Paola Sommer da Silva



Rosselei Caiel da Silva
Rochele Cassanta Rossi
Ingrid Duarte dos Santos

DOI 10.22533/at.ed.5162101046

(071 =11 1 1] N0 Y 200U 66

EFFICACY OF SUPPLEMENTATION WITH MYO-INOSITOL IN THE TREATMENT OF
POLYCYSTIC OVARY SYNDROME - META-ANALYSIS

Paula Porto Machado de Paula

Lucas Candido Goncalves

Paulo Alex Neves da Silva

Antonio Méarcio Teodoro Cordeiro Silva

Xisto Sena Passos

Natalia Menezes Silva

DOI 10.22533/at.ed.5162101047

(07,1 =11 1] W0 X J0 82

FATOR DE CORREQZ\O, DE HORTALICAS EM SERVICOS DE ALIMENTACAO:
INDICADOR DE BOAS PRATICAS E SUSTENTABILIDADE

Suzana Felix dos Santos

Priscila Guadagno de Souza

Talita Braga de Brito Nogueira

Ana Elizabeth Cavalcante Fai

DOI 10.22533/at.ed.5162101048

(07,1 =11 1 1] W0 X JEUuu T 97

FERRAMENTAS DE GERENCIAMENTO PARA O CONTROLE DE CUSTOS EM
UNIDADES PRODUTORAS DE REFEICOES (UPRs)

Candice de Oliveira Aires Sousa

Teresa Elisa Sousa da Silva

Grazielle Louise Ribeiro de Oliveira

DOI 10.22533/at.ed.5162101049

(07 =11 1 1] W0 X5 [1 OO 116

HABITOS ALIMENTARES APRESENTADOS POR ESTUDANTES DE UMA ESCOLA
PRIVADA DE MACEIO/AL

Deborah Maria Tendrio Braga Cavalcante Pinto

Karen Bastos de Amorim

Pedro de Medeiros Monteiro

Fabiana Palmeira Melo Costa

Vinicius Tendrio Braga Cavalcante Pinto

Leticia Aldeman de Oliveira Rodrigues

Eduarda de Almeida Paz Costa

DOI 10.22533/at.ed.51621010410

(07 =11 1] W0 X5 & O oo 124

INOVACAO EM NUTRICAO ESPORTIVA
Anna Claudia Sahade Brunatti Abréo




Pedro Henrique Silva de Rossi
DOI 10.22533/at.ed.51621010411

CAPITULO 12.eeeeeeeeeeeeereseseseeeesessssssasssssssssesensasassssssssssssnsnsasassssssssnsssnsasasssssssessns 132

IMPACTOS DA UTILIZACAO DE DIETAS DA MODA NA SAUDE DE INDIVIDUOS
EXCESSO DE PESO E OBESOS: UMA REVISAO DE LITERATURA

Brenda Pontes do Nascimento

Hercilia Oliveira Santos

Sandra Machado Lira

Carla Laine Silva Lima

Marcelo Oliveira Holanda

Paula Alves salmito

Fernando Cesar Rodrigues Brito

Natalia do Vale Canabrava

Chayane Gomes Marques

José Ytalo Gomes da Silva

Bruno Bezerra da Silva

Raquel Teixeira Terceiro Paim

DOI 10.22533/at.ed.51621010412

(07 =11 1 1] oI5 < T 142

INSEGURANCA ALIMENTAR EM MULHERES GESTANTES E NAO GESTANTES
Flavia Maiele Pedroza Trajano
Rafaela Lira Formiga Cavalcanti de Lima
Maria Augusta Correa Barroso Magno Viana
Maria do Carmo Pedroza Trajano
Nadjeanny Ingrid Galdino Gomes
Jo&o Agnaldo do Nascimento
Rodrigo Pinheiro de Toledo Vianna

DOI 10.22533/at.ed.51621010413

(07 =11 1] N0 15 1 VN 155

VIVENCIA DE ACADEMICA DE NUTRICAO EM BANCO DE LEITE HUMANO: RELATO
DE EXPERIENCIA

Gabrielle Tomaz Nunes

Grace Kelly Pestana dos Santos
Roseli Correia

Elizabete Helbig

DOI 10.22533/at.ed.51621010414

CAPITULO 15..eeeceeeeeeeeseseseseeseesesessnssssssssessssnsssasssssssssssensnsasssssssssensssnsasasssssssassns 166

0OS METODOS DE INTRODUCAO ALIMENTAR CONVENCIONAL E BABY-LED
WEANING (BLW): UMA REVISAO INTEGRATIVA DE LITERATURA

Amanda Diely Brito Bulhdes da Silva

Alexandre Augusto Pinheiro de Oliveira

Giulianna Campos Lamas

Juliana Carolina Pantoja Revorédo

DOI 10.22533/at.ed.51621010415




(07 =11 1 1] W0 15 [: ST 177

OS PRIMEIROS MIL DIAS DA CRIANCA: UMA JANELA DE OPORTUNIDADES A
PROMOGCAO DA ALIMENTAGCAO SAUDAVEL

Aline Prado dos Santos

Sarah Camila Fortes Santos

Leidiany Ramos Brito Silva

DOI 10.22533/at.ed.51621010416

(07 =11 1 1] N oI5 r 280 182

PERCEPCAO DA AUTOIMAGEM E RISCO DE TRANSTORNOS ALIMENTARES EM
ESTUDANTES DE NUTRICAO
Renata Castelo Aguiar
Rodrigo Holanda Torrel
Sandra Machado Lira
Carla Laine Silva Lima
Marcelo Oliveira Holanda
Paula Alves salmito
Fernando Cesar Rodrigues Brito
Natalia do Vale Canabrava
Chayane Gomes Marques
José Ytalo Gomes da Silva
Bruno Bezerra da Silva
Raquel Teixeira Terceiro Paim

DOI 10.22533/at.ed.51621010417

CAPITULO 18.....eeeeeeeeeeeeesseseseseseeesssssasesssssssesessssasssssssssssessssasasssssssnsssnsasasssssssessns 194

PERCEPCAO SOBRE A DIETA HOSPITALAR, MITOS E VERDADES SOBRE A
ALIMEN'I:AQAO DURANTE A GESTACAO: RELATO DE ATIVIDADES ACADEMICAS DE
EXTENSAO NO HU/FURG

Gabrielle Tomaz Nunes

Grace Kelly Pestana dos Santos

Roseli Correia

Elizabete Helbig

DOI 10.22533/at.ed.51621010418

CAPITULO 19....eeececeeeeeeeeseseseseeeeesessssssasssssssssessnsssasssssssssssessnsasasssssssensssnsasasssssssessns 202

PERFIL DO ALEITAMENTO MATERNO E MORBIDADE POR DIARREIA EM CRIANCAS
COM ATE SEIS MESES DE VIDA

Leila Magda Rodrigues Almeida

Djanilson Barbosa Santos

Gisele Queiroz Carvalho

DOI 10.22533/at.ed.51621010419

CAPITULO 20.......eieieeereeeeeeeeeeseeesessssasasasessssessssssssssasasesasessssssssssssssssssasesessssssesesssas 214

PREVALENCIA DA INSUFICIENCIA/DEFICIENCIA DA VITAMINDA D E SUA
ASSOCIACAO COM EXPOSICAO SOLAR E CONSUMO ALIMENTAR DE VITAMINA D
E CALCIO EM PORTADORES DE FIBROSE CIiSTICA

Elida Felinto dos Prazeres



Raiane Fernandes de Azevedo Cruz
Maria Paula de Paiva

Dayanna Joyce Marques Queiroz

Celso Costa da Silva Junior

Maria da Conceicdo Rodrigues Goncalves

DOI 10.22533/at.ed.51621010420

CAPITULO 21 .ottt eeeseseseeeeseessssssassssssssssensnsassssssssssssnsnsasasssasssensssnsssassssssssssns 227

| FEIRA DE SAUDE E EDUCACAO “ALIMENTACAO SAUDAVEL E VIDA”: CONSTRUINDO
CAMINHOS PARA O CUIDADO

Kellen da Costa Barbosa

Aline Cristiane da Costa Dias

Georgette do Socorro Negrao Macedo

Alan Machado de Almeida

DOI 10.22533/at.ed.51621010421
SOBRE AS ORGANIZADORAS........ccooiimnninrsssssssssmssssssss s s sssssss s ssssssssssssans 235

INDICE REMISSIVO.....eeeeeeeeeeeeeseseseseesssssnsasasasssssssessssnsasasssssessssssnsasasasssssessssnsnsases 236




CAPITULO 7

EFFICACY OF SUPPLEMENTATION WITH MYO-
INOSITOL IN THE TREATMENT OF POLYCYSTIC
OVARY SYNDROME - META-ANALYSIS

Data de aceite: 29/03/2021
Data de submissdo: 04/01/2021

Paula Porto Machado de Paula
Universidade Paulista — UNIP
Goiania— GO
https://orcid.org/0000-0001-9625-6390

Lucas Candido Gongalves
Universidade Federal de Goias - UFG
Goiania - GO
https://orcid.org/0000-0001-7246-9359

Paulo Alex Neves da Silva
Universidade Federal de Goias - UFG
Goiania — GO
https://orcid.org/0000-0002-0675-9873

Antonio Marcio Teodoro Cordeiro Silva
Pontificia Universidade Catolica — PUC
Goiania — GO
https://orcid.org/0000-0003-0645-3599

Xisto Sena Passos

Universidade Paulista — UNIP

Goiania — GO
https://orcid.org/0000-0001-5718-5323
Natalia Menezes Silva

Universidade Paulista — UNIP

Goiania — GO
https://orcid.org/0000-0003-0445-2584

ABSTRACT: Objective- Statistically analyze
the hypothesis that the efficacy of interventions
with myo-inositol, in polycystic ovary syndrome,
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is superior or similar to metformin, considering,
as comparative parameters, the index of the
model for the evaluation of homeostasis, serum
glucose, insulin, luteinizing hormone and follicle
stimulating hormone. Methods-This is a meta-
analysis, according to the PRISMA protocol.
Twelve articles were select from the databases
for data extraction. Subsequently, the mean
difference test was perform for continuous data.
The tests were performed with the STATA® 16.0
software, considering the significance limit of 5%
(p=0.05). Results- The effectiveness of metformin
related was to the highest concentration (2,550
mg), on the other hand, all interventions, with
myo-inositol, showed significant results, with
emphasis on the intervention with 2 g of myo-
inositol associated with 200 pg of folic acid,
which was efficient in the control of luteinizing
hormone and follicle stimulating hormone. Thus,
considering 2 g of myo-inositol associated with
200 pg of folic acid, the differences between
means were: for the index of the homeostasis
assessment model, MD= 1.4 (p=0.00); for
insulin, MD= 5.9 (p=0.00); for follicle stimulating
hormone, MD= 2.5 (p=0.00); and for luteinizing
hormone, MD= 4.9 (p=0.00). The intervention
using 4 g of myo-inositol, with 400 pg of folic acid,
showed a reduction in the serum glucose level,
with MD= 6.2 (p=0.00). Conclusion- The results
of this meta-analysis point to myo-inositol as a
treatment option for polycystic ovary syndrome,
considering the absence of side effects and the
efficacy similar or superior to metformin.
KEYWORDS: Myo-Inositol, Metformin, Polycystic
Ovary Syndrome.
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EFICACIA DA SUPLEMENTAQAO COM MIO-INOSITOL NO TRATAMENTO DA
SINDROME DO OVARIO POLICISTICO - METANALISE

RESUMO: Objetivo- Analisar estatisticamente a hipdtese de que a eficacia das intervencoes
com mio-inositol, na sindrome do ovario policistico, é superior ou semelhante a metformina,
considerando, como parametros comparativos, o indice do modelo para avaliagdo da
homeostase, glicose sérica, insulina, hormdnio luteinizante e hormdnio foliculo estimulante.
Método- Trata-se de uma meta-anélise de acordo com o protocolo PRISMA. Doze artigos
foram selecionados das bases de dados para extragédo de dados. Posteriormente, foi realizado
o teste de diferenga entre médias para dados continuos. Os testes foram realizados no
software STATA® 16.0, considerando o limite de significancia de 5% (p = 0,05). Resultados- A
eficacia da metformina foi relacionada a maior concentracao (2.550 mg), por outro lado, todas
as intervengdes, com mio-inositol, apresentaram resultados significativos, com destaque para
a intervencdo com 2 g de mio-inositol associado a 200 pg de &cido félico, que foi eficiente no
controle do horménio luteinizante e horménio foliculo estimulante. Assim, considerando 2 g
de mio-inositol associado a 2 pg de acido félico, as diferengas entre as médias foram: para
o indice do modelo de avaliacdo da homeostase, MD = 1,4 (p = 0,00); para insulina, MD =
5,9 (p = 0,00); para o horménio foliculo estimulante, MD = 2,5 (p = 0,00); € para o0 horménio
luteinizante, MD = 4,9 (p = 0,00). A intervengao com 4 g de mio-inositol, com 400 pg de acido
folico, resultou na reducdo da glicemia sérica, com MD = 6,2 (p = 0,00). Conclusao- Os
resultados desta metanalise apontam para o mio-inositol como opcao de tratamento para
a sindrome do ovario policistico, considerando a auséncia de efeitos colaterais e eficacia
semelhante ou superior a metformina.

PALAVRAS-CHAVE: Mio-inositol, Metformina, Sindrome do Ovario Policistico.

INTRODUCTION

Polycystic ovary syndrome (PCOS) is a complex disease related to endocrine and
metabolic dysfunction (LAVEN et al., 2002; FIGUROVA et al., 2017). PCOS can originate
from a set of genetic, metabolic and environmental factors (DUMESIC et al., 2015), affecting
mostly women between menarche and menopause, reaching a prevalence of 6 to 16% of
women of childbearing age (ROSA-e-SILVA, 2018).

Women with PCOS may present reproductive, metabolic, psychological disorders,
increased risk for cardiovascular diseases, dyslipidemia, visceral obesity, depression
(FACCHINETTI et al., 2019; DI SEGNI et al., 2017), infertility (LEGRO et al., 2013) and,
very commonly, insulin resistance and hyperinsulinemia, which reaches 80% obese women
and 30 to 40% of thin women with PCOS (NEHRA et al., 2017).

Insulin resistance is a consequence of the excess of ovarian estrogens, which
eventually affects the translation of the insulin signal, reducing the functionality of this
signaling (COSTANTINO et al., 2009). Insulin signaling can be affected by the deficiency or
insufficiency of inositol phosphoglycans, which are insulin mediators (ROMERO; LARNER
et al., 1993).

The measurement of the degree of insulin resistance is performed by calculating
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the index of the homeostasis assessment model (HOMA). Insulin resistance generates
hyperinsulinemia that can alter follicle stimulating hormone (FSH) and luteinizing hormone
(LH), impairing the selection of dominant ovarian follicle (ARTINI et al., 2013; YANG et al.,
2018). Hyperinsulinemia can also alter sensitivity to LH, causing an increase in androgen
production (NELSON et al., 2001; ORTEGA-GONZALEZ et al., 2005), directly interfering
with fertility and altering the menstrual cycle. Insulin resistance may be a key factor in the
pathogenesis of PCOS and the use of insulin sensitizers has been shown to be a viable
treatment option. Two likely insulin sensitizers are metformin and myo-inositol (ANGIK et
al., 2015).

Inositol is a vitamin of the B complex and can be synthesized endogenously or
consumed through the diet, through bran and seeds (BIZZARRI et al., 2016). There are
nine possible forms of steroid isomers, they are: scilo-, mucous-, epi, neo, allo-, cis-,
D-chiro, L-chiro-inositol and myo-inositol. The isomers mio and d-chiro-inositol have the
characteristic of insulin sensitizers. In addition to insulin sensitizer, myo-inositol improves
ovulation, oocyte quality and reduces androgen levels, consequently improving the fertility
parameter (NELSON et al., 2001; ROSA-e-SILVA, 2018).

Metformin is an insulin sensitizer, commonly used for the treatment of type |l diabetes,
aids in weight loss and, when used in women with PCOS, may show improvements in
menstruation and ovulatory cycle, with a reduction in serum androgens and body weight,
however, the drug can cause gastrointestinal problems, such as nausea, poor appetite and
diarrhea (SOARES-JUNIOR; DE SA, 2014), justifying the meta-analysis in question.

The purpose of this meta-analysis was to evaluate the efficiency of interventions
with myo-inositol in PCOS, comparing it with metformin interventions, considering HOMA
index, serum glucose and insulin levels and LH / FSH hormonal control as comparative
parameters.

METHODS

Itis a systematic review and meta-analysis, with an analytical and descriptive aspect.
Consultations were held with the Health Sciences Descriptors (DeCS) and the Medical
Subject Heading (MeSH), where the descriptors were identified: Myo-inositol, Metformin and
Polycystic Ovary Syndrome. For the search for articles, the Boolean operators “AND”, “AND
NOT” and “OR” were considered. Time limitation was not considered for systematic review
and meta-analysis. However, for bibliographic review, articles published in the period from
1993 to 2020 were considered, giving preference to publications from the last 4 years, thus,
considering the updated information. The articles were found in the databases: Scientific
Electronic Library Online (SciELO), PubMed, on the National Center for Biotechnology
Information (NCBI) website, using the identified descriptors.

In SciELO, 25 references were found and in PubMed, 453 references, all with
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availability of the title, year, place of publication and summary. The repetitions and
publications that were not related to the topic were excluded, resulting in 31 references,
where 12 contributed data for systematic review and meta-analysis (Figure 1). The

references obtained that constituted this sample were cataloged and analyzed.

Selection strategy

The selection was made through the analysis of abstracts and methods, considering
the research protocol described in the Preferred Reporting Items for Systematic Reviews
and Meta-Analyzes (PRISMA) (MOHER et al., 2009). The exclusion criteria were: master’s
dissertations, doctoral theses, articles that did not address the topic in a satisfactory way
and research that did not adopt the randomized method. The following inclusion criteria
were adopted: randomized research, research using the double-blind method, articles that
discussed the relationship between the effect of myo-inositol and metformin, in the serum
markers of insulin, glucose, LH and FSH, as well as the HOMA index. The adopted strategy
allowed the selection of high quality research.

—
Records identified by searching the

g PubMed database (n = 453) Additional records identified by

= other sources (n = 25)

é

a

c

@

]

hd hd
Records after duplication removed (n = 478)

=
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=
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Figure 1. Flowchart: selection process of articles used in systematic review and meta-analysis.
Source: Source: Authors, (2021), adapted from Moher et al., (2009).
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Data synthesis and Analysis

After selecting the studies, according to the inclusion and exclusion criteria, data from
the articles used in the meta-analysis were extracted and tabulated. Statistical analyzes
were subdivided according to the administered concentrations of the drug metformin or myo-
inositol supplement, considering the association with folic acid. Thus, being able to determine
through the results in subgroups, which concentration was more effective in reducing the
considered parameters. In this way, references from the total sample were segregated for
data extraction, in order to demonstrate the efficiency of myo-inositol, comparing metformin
results, in the treatment of PCOS. For this, the means of glucose, insulin, HOMA index,
LH and FSH were compared, considering the difference between means before and after
interventions. Some units of measurement conversions were performed, aiming at an
assertiveness between the averages of the differences of the statistical tests. Statistical
analyzes were performed with the aid of the STATA® 16.0 software, using the statistical test
for continuous data mean difference, adopting the fixed and random effects, according to
the heterogeneity between the data collected for each analysis.

Assessed hypotheses

Taking into account the antecedents, the present research had to evaluate the
hypotheses: a) the supplement myo-inositol presents efficacy equal or superior to metformin
for HOMA index and in the serum control of glucose and insulin; b) the myo-inositol
supplement associated with folic acid is efficient in hormonal control (LH / FSH).

Determination of heterogeneity

To determine heterogeneity, the chi-square test of heterogeneity (c?) and the
Higgins and Thompson test (I?) were used. Although the c? test determines significance or
insignificance of heterogeneity, it has its efficiency compromised when the sample is small.
On the other hand, the I2 test shows assertive results when the sample is small. Thus, the
association of the two tests, in determining heterogeneity, presents a greater chance of
assertiveness, in the choice of the adopted effect. When the p-value is <0.05, in the c? test,
it is understood that the sample is heterogeneous, thus adopting the randomized effect.
However, if the p-value is> 0.05, the hypothesis is accepted that the sample does not have
significant heterogeneity, considering the fixed effect. The |2 test follows the same principle,
however, it is evaluated according to the percentage presented: 0% without heterogeneity,
25% low heterogeneity, 50% moderate heterogeneity and 75% or more, high heterogeneity
(HIGGINS; THOMPSON, 2002; HIGGINS et al., 2003). For all statistical analyzes, a
significance coefficient of 5% (p <0.05) was considered for accepting the hypotheses.
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RESULTS

The extracted data referenced the following analyzes: glucose for myo-inositol, five
studies, resulting in 119 participants (n = 119); glucose for metformin, four searches (n =
107), insulin for myo-inositol, four searches (n = 81); insulin for metformin, seven searches
(n=187), HOMA index for myo-inositol, eight searches (n = 155); HOMA index for metformin,
seven searches (n = 197), LH for myo-inositol, five searches (n = 105) and FSH for myo-
inositol, four searches (n = 85) (Table 1).

lu : Data on treatment with myo-inositol (mg/dL,
Research
Author, Years (N) Ab +SD Aa +SD Age years time Administered concentration
83.60 + 79.09 + 4g of myo-inositol and
(PKHALADZE et al., 2016) 20 1.71 10.09 15.95+1.85 3months 400mg of folic acid
(NEHRA et al., 2017) 30 88.96+279 82.00+2.46 23.8+0.69 6months 2g of myo-inositol
100.00 +
(DE LEO et al., 2013) 20 1.40 95.00 +2.10 2410 32 6months 3g of myo-inositol
3to 4g of myo-inositol and 400ug
(COSTANTINO et al., 2009) 23 87.60 4.0 81.60 +4.0 18 to 40 4months of folic acid
4g of myo-inositol and 400ug
(SHOKRPOUR et al., 2019) 26 97.5+6.60 89.80+8.50 28.3+4.9 3months of folic acid
Combined 19

Insulin: Myo-inositol treatment data (mU/mL)

2g of myo-inositol and 200ug

(GENAZZANI et al., 2008) 10 12.40+2.20 6.50+1.10 Not included  3months of folic acid

4g of myo-inositol and 400ug
(PKHALADZE et al., 2016) 20 8.50+6.70 5.20+3.04 15.95+1.85 3months of folic acid

2g of myo-inositol and 200ug
(ARTINI et al., 2013) 25 11.40+2.20 5.50+1.10 34.9+2.1 3months of folic acid

4g of myo-inositol and 400ug
(SHOKRPOUR et al., 2019) 26 13.00+3.40 10.80+3.00 28.3+4.9 3months of folic acid
Combined 81

HOMA Index: Data on myo-inositol treatment

2g of myo-inositol and 200ug

(GENAZZANI et al., 2008) 10 2.8+0.6 1.4+0.3 not included 3months of folic acid

4g of myo-inositol and 400ug
(PKHALADZE et al., 2016) 20 1.81+1.38 1.03+0.64 15.95+1.85 3months of folic acid

2g of myo-inositol and 200ug
(ARTINI et al., 2013) 25 2.5+0.6 1.1+0.3 34.9+2.1 3months of folic acid

4g of myo-inositol and 400ug
(FRUZZETTI et al., 2017) 24 2.1+0.5 1.5+0.4 21.6+6.6 of folic acid

4g of myo-inositol and 400ug
(SHOKRPOUR et al., 2019) 26 3.1+0.9 2.6+0.8 28.3+4.9 3months of folic acid
(DE LEO et al., 2013) 20 3.8+0.3 2.7+0.3 24 to 32 6months 3g of myo-inositol
(NEHRA et al., 2017) 30 4.18+0.41 2.88+0.27 23.8+0.69 6months 2g of myo-inositol
Combined 155
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LH: Data regarding treatment with myo-inositol (mIU/mL)

2g of myo-inositol and 200ug

(ARTINI et al., 2013) 25 13.5+2.2 8.6+1.6 34.9+2.1 3months of folic acid

2g of myo-inositol and 200ug
(GENAZZANI et al., 2008) 10 14.5+2.2 9.6+1.6 Not included  3months of folic acid

4g of myo-inositol and 400ug
(PKHALADZE et al., 2016) 20 9.11+5.70 7.56+4.50 15.95+1.85 3months of folic acid
(DE LEO et al., 2013) 20 11.1+0.7 8.6+0.4 24 t0 32 6months 3g of myo-inositol
(NEHRA et al., 2017) 30 12.62+1.62 11.28+1.44 23.8+0.69 6months 2g of myo-inositol
Combined 105

FSH: Data regarding treatment with myo-inositol (mIU/mL)

2g of myo-inositol and 200ug

(ARTINI et al., 2013) 25 5.5+0.5 3.0+0.3 34.9+2.1 3months of folic acid

2g of myo-inositol and 200ug
(GENAZZANI et al., 2008) 10 6.5+0.5 4.0+0.3 Notincluded  3months of folic acid
(DE LEO et al., 2013) 20 5.5+0.2 6.1+0.3 2410 32 6months 3g of myo-inositol
(NEHRA et al., 2017) 30 6.8+0.51 7.4+0.53 23.8+0.69 6months 2g of myo-inositol
Combined 85

Glucose: Metformin treatment data (mg/dL)

(NEHRA et al., 2017) 30 88.93+2.41 82.76+2.18 23.26+1.03 6months 1500mg of metformin
(ZAHRA et al., 2016) 20 100.2+9.5 100.8+5.3 25.8 +6.1 3months 1500mg of metformin
(SHOKRPOUR et al., 2019) 27 97.00+7.60 94.80+9.70 27.7 £3.2 3months 1500mg of metformin
(ORTEGA-GONZALEZ et al.,

2005) 30 94.7+3.0 91.0+2.5 28.6+0.7 6months 2550mg of metformin
Combined 107

Insulin: Metformin treatment data (mU/mL)

(NEHRA et al., 2017) 30  18.98+1.48 14.04+1.10  23.26+1.03  6months 1500mg of metformin
(JAVANMANESH et al., 2015) 48 10.65+3.03 10.40+2.64 29.37+4.6 6months 1500mg of metformin
(SHOKRPOUR et al., 2019) 27 12.6+2.2 11.9+2.4 27.7 £3.2 3months 1700mg of metformin
(ZAHRA et al., 2016) 20 17.24£9.2 14.1£9.3 25.8 £6.1 3months 1500mg of metformin
(DE LEO et al., 2013) 20 15+0.7 10.9+0.6 241032 6months 1700mg of metformin
(FIGUROVA etal., 2017) 12 18.63+11.68 6.26+11.27 27.6+4.96 6months 1700 a 2550mg of metformin
(ORTEGA-GONZALEZ et al.,

2005) 30 31.1+1.6 18.9+4.0 28.6+0.7 6months 2550mg of metformin
Combined 187

HOMA index: Metformin treatment data

(FRUZZETTI et al., 2017) 22 2.4+0.3 2.0+0.3 22.3+6.0 6months 1500mg of metformin
(NEHRA et al., 2017) 30 4.38+0.43 2.9910.29 23.26+1.03  6months 1500mg of metformin
(SHOKRPOUR et al., 2019) 27 3.0+0.7 2.8+0.7 27.7£3.2 6months 1500mg of metformin
(JAVANMANESH et al., 2015) 48 2.23+0.73 2.09+0.69 29.37+4.6 6months 1500mg of metformin
(ZAHRA et al., 2016) 20 4.2+2.3 3.5+2.3 25.8 +6.1 3months 1500mg of metformin
(DE LEO et al., 2013) 20 3.210.4 2.4+0.3 2410 32 6months 1700mg of metformin
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(ORTEGA-GONZALEZ et al.,
2005) 30 7.31+0.57 4.41+1.0 28.6+0.7 6months 2550mg of metformin

Combined 197

Legend: Average before the intervention (Ab), Average after the intervention (Aa), Standard
Deviation (SD).

Table 1. Data extracted and considered for meta-analysis after systematic review

Source: Authors, (2021).

Statistical analyzes were carried out according to the concentrations of drugs used
in the interventions, thus, it was possible to assess which one showed greater efficiency in
reducing or controlling the analyzed substances.

For serum glucose level after intervention with metformin, two concentrations of the
drug were assessed in this meta-analysis. The results regarding the intervention with 1,500
mg of metformin, were not statistically significant, however, the intervention with 2,550 mg,
was effective in the reduction of serum glucose with MD = 3.70 (95% CI = 2.30-5.10; p
<0.05), indicating a reduction of approximately 4 mg of glucose. Likewise, for serum insulin,
the concentrations: 1,500 mg and 1,700 mg were not effective for serum hormone control,
on the other hand, the 2,550 mg intervention showed statistically significant results, with MD
=12.20 (95% CI = 10.66-13.74; p <0.05). The HOMA index showed a reduction, after the
interventions, with 1,700 mg and 2,550 mg of metformin, the results were MD = 0.80 and
MD = 2.90, respectively (p <0.05) (Figure 2).
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Mean Diff.

Interventions Number of surveys with 95%Cl P-value
Subgroup

Glucose - 1500mg of metformin 3 ‘ 306[ -135, 7.48] 0.174
Glucose - 2550mg of metformin 1 ‘ 3.70[ 230, 5.10] 0.000
HOMA index - 1500mg of metformin 5 ‘ 056[ -003, 1151 0.065
HOMA index - 1700mg of metformin 1 ’ 0.80[ 058, 102] 0.000
HOMA index - 2550mg of metformin 1 ‘ 290[ 249, 3317 0.000
Insulin - 1500mg of metformin 3 ‘ 272[ -122, 6671 0.176
Insulin - 1700mg - 2550mg of metformin 1 ‘ 1237[ 3.9, 2155] 0.008
Insulin - 1700mg of metformin 2 ‘ 245[ -0.88, 578] 0.149
Insulin - 2550mg of metformin 1 ‘ 1220 10.66, 13.74] 0.000
Test of group differences: Q"(s) =293.37,p =000

Overall ¢ 262 183, 341 0000

Test of group differences: Q(0) =0.00

. 2=2.22,12=98.00% H2=50.06
Heterogeneity: T
=0:Q(17) =850.99, p =0.00
Testof 6'

Random- effects DerSimonian-Laird model

Figure 2. Glucose, Insulin and HOMA index: Comparison between treatments with metformin.
Source: Authors, (2021).

Myo-inositol showed efficiency in serum glucose reduction, interventions using 2
g and 3 g showed, respectively, an average reduction of 7 mg and 5 mg of glucose. The
association of 4 g of myo-inositol, with 400 ug of folic acid, resulted in MD = 6.25 (95% CI
=4.32-8.18, p <0.05), that is, after intervention, the serum glucose reduction is on average
6 mg. Also, insulin concentrations were analyzed after the interventions, with 2 g of myo-
inositol, associated with 200 pg of folic acid, and 4 g of myo-inositol, associated with 400
ug of folic acid, the interventions presented, respectively, MD = 5.9 and MD = 2.4 (p <0.05),
determining greater effectiveness of the intervention with 2 g of myo-inositol associated with
200 pg of folic acid. The HOMA index decreased after all interventions with myo-inositol,
with or without an association with folic acid. The intervention with 2 g of myo-inositol,
associated with 200 pg of folic acid, showed an average reduction of 1.4 in the HOMA index.
Likewise, the concentrations 4 g of myo-inositol, associated with 400 pg of folic acid, 2 g of
myo-inositol and 3 g of myo-inositol, pointed, respectively, MD = 0.60; MD = 1.30; and MD
=1.10 (p <0.05) (Figure 3).
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Mean Diff.

(0
Test of group differences: Q°

Heterogeneity: |
Testof 6

) =0.00,p=.

2=95.17% H2 =20.69
=0:Q(15) =310.33, p=0.00

Fixed- effects inverse-variance model

Interventions Number of surveys with 95%Cl  P-value
Subgroup

Glucose - 2g of myo-inositol 1 6.9 [ 5.63, 8.29] 0.000
Glucose - 3g of myo-inositol 1 500[ 3.89, 6.11 0.000
Glucose - 4g of myo-inositol and 400mg of folic acid 3 6.25[ 432, 8.18] 0.000
HOMA index - 2g of myo-inositol 1 ‘ 130[ 112, 148] 0.000
HOMA index - 2g of myo-inositol and 200pg of folic acid 2 ‘ 1400 118, 162] 0.000
HOMA index - 3g of myo-inositol 1 ‘ 110[ 091 1291 0.000
HOMA index - 4g of myo-inositol and 400ug of folic acid 3 ‘ 0.60[ 038, 087 0.000
Insulin - 2g of myo-inositol and 200pg of folic acid 2 5.90[ 5.09 671 0.000
Insulin - 4g of myo-inositol and 400ug of folic acid 2 ‘ 245[ 0.92,3.98] 0.002
Test of group differences: Q° 8)=308.76,p=000

Overall ¢ 126[ 1%, 136] 0000

Figure 3. Glucose, Insulin and HOMA index: Comparison between treatments with myo-inositol.

Source: Authors, (2021).

The hormones LH and FSH were also analyzed, considering the interventions used

the concentrations: 2 g of myo-inositol, associated with 200 pg of folic acid; 4 g of myo-

inositol, associated with 400 pg of folic acid; 3 g of myo-inositol; and 2 g of myo-inositol.

According to the statistical analyzes, the intervention with 2 g of myo-inositol, associated

with 200 pg of folic acid, showed greater efficacy, in hormonal control of LH and FSH, with
MD = 4.90 and MD = 2, respectively, 50 (p <0.05). On the other hand, the concentrations
of 2 g and 3 g of myo-inositol were effective only in controlling LH, with an increase in FSH

after interventions. The intervention with 4 g of myo-inositol, associated with 400 pg of folic
acid, did not present a significant result, with MD = 1.55 (95% CI = - 1.63-4.73, p> 0.05)

(Figure 4).
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Mean Diff.

Interventions Number of surveys with 95%Cl P-value
Subgroup

FSH - 2g of myo-inositol 1 ’ -0.60[ -0.86, -0.34] 0.000
FSH - 2g of myo-inositol and 200ug of folic acid 2 ’ 250 231 2691 0.000
FSH - 3g of myo-inositol I 060 [ -0.76, -0.44] 0.000
LH - 2g of myo-inositol 1 ‘ 134[ 056, 2121 0.001
LH - 2g of myo-inositol and 200ug of folic acid 2 ‘ 490[ 4.00, 5.80] 0.000
LH - 3g of myo-inositol 1 ‘ 250 2.5, 285] 0.00
LH - 4g of myo-inositol and 400pg of folic acid 1 ‘ 155[ -163, 4.73] 0340

6) =873.12, p=0.00
Test of group differences: Q° P

Overall
¢ 068 058 078] 0000
Test of group differences: Q(0) =0.00

. 2=99.08% H2=109.4
Heterogeneity: |
=0:Q(8) =873.12, p =0.00
Testof 6

Fixed- effects inverse-variance model

Figure 4. LH and FSH: Comparison between treatments with myo-inositol.
Source: Authors, (2021).

DISCUSSION

The diagnosis of PCOS is based on the criteria established in the ESRHE / ASRM
Rotterdam consensus in 2003. For the diagnosis of the syndrome, it is necessary to have
two of the following three characteristics: oligo ovulation, hyperandrogenism and presence
of ovarian cysts (FAUSER et al., 2004). However, although hyperinsulinemia and insulin
resistance are not diagnostic criteria, these two physiological changes are prevalent in
women with PCOS, usually associated with the pathogenesis of the syndrome, determining
the importance of treating insulin resistance and hyperinsulinemia, usually done with insulin
sensitizers. After analyzing the effects of the myo-inositol and metformin sensitizers, it was
possible to observe that both had beneficial effects, effective in the treatment of PCOS, with
regard to the serum reduction of insulin, glucose and improvement of the HOMA index.

Velazquez et al., (1994), initially evaluated metformin supplementation at a dose
of 1,500 mg per day for six months in 26 obese patients, the reported results were:
weight loss and reduced androgen levels, improvement in menstrual cycle induction and
ovulation. Metformin works by reducing glucose absorption, increasing insulin sensitivity,
increasing peripheral glucose uptake without producing direct implications for pancreatic

insulin production. Myo-inositol has recently been used as an insulin sensitizer. Glucose
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metabolism is controlled by enzymes activated by an inositol phosphoglycan molecule, so
when there is an enzyme deficiency, the mechanism is consequently compromised. Nehra
et al., (2017), found improved insulin sensitivity, glucose tolerance and reduced glycemic
stimulus after the administration of myo-inositol, in the same way, Genazzani et al., (2008),
showed improvement in glucose level after supplementation of myo-inositol.

Insulin is an important parameter to be observed in patients with PCOS. The
maintenance of hyperinsulinemia causes several complications characteristic of this
pathology, such as ovulation problem, reduced quality of oocytes, increased production of
androgens, altered menstrual cycle and reduced fertility (ANGIK et al., 2015). According
to Fruzzetti et al., (2017), both metformin and myo-inositol are effective, improving insulin
sensitivity, weight loss and reducing metabolic disorders.

The HOMA index measures insulin resistance by calculating the glucose-to-insulin
ratio. Insulin resistance is determined by the demand for insulin greater than normal for
the performance of physiological processes, due to a defect in the binding of insulin with
its receptors or failure in the transmission of the insulin signal, causing increased insulin
excretion, characterizing compensatory hyperinsulinemia, and at the same time, serum
glucose levels remain within the reference values (BREMER; MILLER, 2008).

The present meta-analysis showed ineffectiveness of metformin in the reduction of
the HOMA index, serum reductions in insulin and glucose, when administered 1,500 mg,
showing statistically significant results when administered 2,550 mg. The importance of
these results is in the relationship between drug concentration and increased risk of side
effects, since the concentration is directly related to the time of the drug in the body. On the
other hand, myo-inositol, associated or not with folic acid, showed statistically significant
results for all concentrations, with a reduction in the HOMA index, serum reductions in
insulin and glucose. Thus, the use of myo-inositol has advantages, considering the absence
of side effects.

The excess of androgen is an important characteristic in the clinical picture of PCOS,
and, therefore, the regulation of these hormones is fundamental for an improvement in signs
and symptoms. In the study by Artini et al., (2013), the intervention with myo-inositol for 6 to
8 weeks had beneficial effects in the reduction of androgens, gonadotropin and serum lipid,
reducing 66% of the total testosterone and reduction of androstenedione. The intervention
with myo-inositol was also related to an improvement in hirsutism and regulation of the
menstrual cycle (ARTINI et al., 2013).

In this meta-analysis, serum LH and FSH levels were analyzed after the administration
of myo-inositol. The results showed a reduction of LH in the interventions using the
concentrations 2 g, 3 g and 2 g associated with 200 pg of folic acid. On the other hand, myo-
inositol without the association with folic acid was not efficient in reducing FSH, however,
the administration of 2 g associated with 200 g of folic acid, was effective in reducing the
mean FSH. About 55 to 77% of women with PCOS have a high LH / FSH ratio. One of the
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roles of FSH is to promote the growth of ovarian follicles. When LH is increased and FSH is
reduced, the antral follicles suffer premature growth arrest and the oocytes lose their quality,
thus compromising fertility (KALRO; LOUCKS; BERGA, 2001). Thus, for the control of FSH,
the association of myo-inositol with folic acid becomes essential.

Metformin and myo-inositol showed equal efficiency as insulin sensitizers, improved
HOMA index and reduced hyperinsulinemia. However, the use of metformin can cause
gastrointestinal problems such as nausea, lack of appetite and diarrhea, and its use should
be suspended within 48 hours before surgical cases with a risk of developing metabolic
acidosis, therefore, adherence to treatment is compromised, determining the importance
of researching other methods of treatment of insulin resistance, as effective as. According
to Lin et al. (2019), women with PCOS have the same eating habits as women without
PCOS, despite the fact that women with the syndrome have a high body mass index (BMI).
It was also found a low fiber intake and high sodium intake. Something to note is the risk
of developing diabetes and cardiovascular disease in women with PCOS (LIN et al., 2019).

Guidance on healthy eating together with the encouragement of physical activity
is essential and recommended by the International Guideline, Based on Evidence for the
Evaluation and Management of PCOS. The nutritionist professional must act to improve the
clinical picture of PCOS, and the nutritional intervention must be based on the possibility of
supplementation of myo-inositol, in the objective of losing 5 to 10% of the original weight
for overweight and obese women (TEEDE et al., 2019). Still according to El Hayek et al.,

(20186), lifestyle modification is one of the first-line treatments.

CONCLUSION

The present meta-analysis found efficacy of metformin, when administered a higher
dosage. On the other hand, myo-inositol was efficient in reducing the HOMA index and serum
insulin and glucose levels, regardless of dosage. When associated with folic acid, myo-
inositol had potential to reduce FSH and LH. The results of this research are very relevant
in the decision-making of the nutritionist, however, research is necessary considering
environmental and genetic factors, considering samples that statistically represent the
population with PCOS.
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