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Resumo

Introducdo: A sindrome dos ovéarios policisticos (SOP) é uma doenca que
acomete aproximadamente 10% das mulheres em idade reprodutiva. Esta
associada a diversos disturbios metabdlicos, como a resisténcia insulinica (RI) e a
sindrome metabdlica (SM). A resisténcia insulinica, por sua vez, esta relacionada a
disfuncbes tireoidianas (hipotireoidismo clinico e subclinico). Alguns estudos
tém relacionado essas disfuncdes a ocorréncia de SOP, bem como a maior
prevaléncia de tireoidite cronica autoimune nessas mulheres. Entretanto, esses
trabalhos ainda sédo escassos. Objetivos: comparar a prevaléncia de tireoidite
cronica autoimune em mulheres com e sem SOP, comparar a presenca de
anticorpos antitireoidianos antiperoxidase (ATPO) e antitireoglobulina (ATG) e
achados ecograficos tireoidianos sugestivos de tireoidite crénica autoimune em
mulheres com e sem SOP. Sujeitos e métodos: foi um estudo de corte transversal,
incluindo 130 mulheres entre 18 e 40 anos dos ambulatérios de ginecologia
endocrinolégica e de planejamento familiar do Departamento de Ginecologia e
Obstetricia, Faculdade de Ciéncias Médicas, Universidade Estadual de Campinas —
entre os meses de agosto de 2012 e agosto de 2013 —, sendo 65 com SOP, em
conformidade com o Consenso de Rotterdam de 2004, e 65 mulheres com ciclos
menstruais regulares e sem doencas cronicas previamente diagnosticadas.

Para todas foram avaliados: indice de massa corpérea (IMC, kg/m?), graus de
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hirsutismo através do indice de Ferriman-Gallwey, TSH, T4L, T3L, glicemia e
insulinemia de jejum, avaliacdo de resisténcia insulinica através do indice de
HOMA, antiperoxidase e antitireoglobulina e ultrassom da glandula tireoide.
Anadlise Estatistica: Para analise dos dados foram usados os testes de Mann-
Whitney, t de student, qui quadrado e exato de Fischer. Os dados foram
apresentados como média +DP. Resultados: As 130 mulheres participantes deste
estudo eram jovens, com idade entre 18 e 40 anos e média de 27,8 £6,9 anos no
grupo com SOP e 33,5 +5,7 anos no grupo sem SOP. As mulheres com e sem SOP
apresentaram média de IMC de 34,8+8,9 e 28,4+4,8 kg/m?, respectivamente
(p<0,0001). O indice de Ferriman-Gallwey para os grupos com e sem SOP foi 8+3,1
e 5x0,7, respectivamente (p<0,0001). Os valores de insulinemia, glicemia e indice
de HOMA também foram significativamente maiores na presenca de SOP. Em
relacdo ao TSH, os valores para mulheres com e sem SOP foram de 2,4 £1,8 mIU/L
e 2,1+1,2 mlU/L, respectivamente (p=0,0133). Nao houve diferenca na ocorréncia
de ATPO e ATG comparando-se os dois grupos. N&o houve diferenca entre os
grupos para o volume tireoidiano avaliado pela ecografia. Entretanto, as glandulas
eram mais hipoecoicas no grupo com SOP (26,8% versus 15,4%; p=0,05). A
prevaléncia de HSC foi de 16,9% (11/65mulheres) no grupo com SOP e 6,2% (4/65
mulheres) no grupo sem SOP. Em relacdo ao diagnodstico de tireoidite crbnica
autoimune, houve diferenca significativa em sua prevaléncia, com 43,1% de
tireoidite no grupo com SOP e 26,2% no grupo sem SOP (p=0,04). Concluséo: A
maior prevaléncia de tireoidite crbnica autoimune e de alteracdo na funcgéo
tireoidiana (HSC) das mulheres com SOP indicam a necessidade de manter-se
vigilancia periddica sobre a funcao tireoidiana, embora ndo aponte a necessidade de

pesquisa rotineira de anticorpos antitireoidianos.
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Summary

Introduction: Polycystic ovary syndrome (PCOS) is a condition that affects
approximately 10% of women of reproductive age. It's associated with various
metabolic disorders such as insulin resistance (IR) and metabolic syndrome (MS).
Insulin resistance, in turn, is related to thyroid dysfunction (clinical and subclinical
hypothyroidism). Some studies have linked these disorders to the occurrence of
PCOS as well as a higher prevalence of autoimmune thyroiditis. However, these
studies are still scarce. Objectives: To compare the prevalence of autoimmune
thyroiditis , the occurrence of anti -thyroid peroxidase antibodies (ATPO) and anti
— thyroglobulin (ATG) and thyroid ultrasound findings suggestive of autoimmune
thyroiditis in subjects with and without PCOS. Subjects and methods: It was a
cross-sectional study including 130 women between 18 and 40 years of
outpatient gynecological endocrinology and family planning at the Department of
Obstetrics and Gynecology, School of Medical Sciences, State University of
Campinas, between the months of August 2012 and August 2013, 65 with
PCOS, in accordance with the Rotterdam criteria, and 65 women with regular
menstrual cycles and without previously diagnosed chronic diseases. For all

evaluated: body mass index (BMI, kg/m?), degree of hirsutism by Ferriman —
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Gallwey, TSH , FT4 , FT3, blood glucose and fasting insulin, assessment of
insulin resistance by HOMA index, ATPO and ATG and ultrasound of the thyroid
gland. Statistical analysis: For data analysis we used the Mann- Whitney test,
Student's t, chi-square and exact Fisher. Data were presented as mean = SD.
Results: 130 women participating in this study were young, between 18 and 40
years, 27.8 £ 6.9 years in the PCOS group and 33.5 £ 5.7 years in the group
without PCOS. Women with and without PCOS had a mean BMI of 34.8 + 8.9 and
28.4 + 4.8 kg/m? , respectively ( p < 0.0001 ) . The Ferriman - Gallwey index for the
groups with and without PCOS was 8 + 5 and 3.1 £ 0.7, respectively (p < 0.0001).
The amounts of insulin, glucose and HOMA index were also significantly higher
in the presence of PCOS. The TSH values for women with and without PCOS
were 2.4 £ 1.8 mlU/ L and 2.1 £ 1.2 mIU / L, respectively (p = 0.0133). There
was no difference in the occurrence of ATPO and ATG comparing the two
groups. There was no difference between groups for thyroid volume measured
by ultrasound. However, the glands were more hypoechoic in the PCOS group
(26.8% vs. 15.4%, p = 0.05). The prevalence of SCH was 16.9 % (11/65
women) in the PCOS group and 6.2% (4/65 women) in the group without PCOS.
The prevalence of autoimmune thyroiditis in the PCOS group was 43.1% and
26.2% in the group without PCOS (p = 0.04). Conclusion: The higher
prevalence autoimmune thyroiditis and SCH in women with PCOS indicates the
necessity of keeping surveillance on their periodic thyroid function, but do not

point the necessity of routine investigation of antithyroid antibodies.
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1. Introducao

A sindrome dos ovarios policisticos (SOP) é um distdrbio enddcrino-
metabdlico que acomete aproximadamente 10% das mulheres em idade
reprodutiva (1). Essa patologia foi inicialmente descrita em 1935, por Stein e
Leventhal, que observaram associacdo entre amenorreia, hirsutismo e
obesidade. As mulheres com essa condi¢cdo apresentavam ovarios com volume
aumentado, capsulas espessadas e brancas e multiplos cistos de localizac&o
subcapsular, além de estroma denso e hipertréfico (2). Com o passar dos anos
e o desenvolvimento de novas tecnologias diagndésticas, diversos outros

elementos tém sido incorporados a descrigdo da SOP.

A SOP é uma doenga de manifestacdo heterogénea, cujos critérios
diagnésticos sdo eventualmente revistos (3). Os mais utilizados sdo os
recomendados pela Sociedade Europeia de Reproducdo Humana e Embriologia
(ESHRE/ASRM) e pela Sociedade de Excesso de Androgénio e Ovarios

Policisticos (AE-PCOS) (1, 4, 5).
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Os critérios da ESHRE/ASRM definem como portadoras de SOP as
mulheres que apresentem duas das trés condicbes a seguir: amenorreia ou
oligomenorreia, hiperandrogenismo clinico ou laboratorial e/ou ovarios de
aspecto policistico ao ultrassom, tendo sido afastadas outras etiologias, dentre
as quais hiperplasia adrenal congénita (em especial a forma ndo classica),
sindrome de Cushing, doencas tireoidianas, hiperprolactinemia e tumores
produtores de andrégenos (3-5). O aspecto policistico dos ovarios ao ultrassom
consiste na presenca de 12 ou mais foliculos, medindo de 2 mm a 9 mm em
seu maior diametro em ovarios com volume superior a 10 ml (4). Conforme
recomendacdo da ESHRE/ASRM, basta que apenas um dos ovarios apresente

essas caracteristicas para que o critério seja considerado presente (4).

Outra definicdo usada para SOP é a da Sociedade de Excesso de
Androgénio e Ovarios Policisticos. De acordo com essa sociedade, o excesso
de androgénios é condicdo obrigatéria para a caracterizacdo da SOP e os
critérios para defini-la incluem oligo/anovulagcdo ou ovarios policisticos ao

ultrassom e hiperandrogenismo clinico ou laboratorial (5).

Apesar de a SOP ter sido descrita ha muitos anos, ainda se conhece muito
pouco a respeito de sua etiologia. Ha estudos que mostram uma ocorréncia
familiar, sugerindo sua origem genética (6). Entretanto, até 0 momento nenhum
gene especifico foi isolado, apenas alguns polimorfismos de HLA em determinados
grupos étnicos, com resultados ainda conflitantes (7). De forma semelhante ao que
ocorre com outros disturbios ovarianos (faléncia prematura ovariana, infertilidade

sem causa aparente, endometriose), tem-se considerado a possibilidade de
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associacdo entre SOP e autoimunidade (8-12). Como argumentos favoraveis a
essa etiologia, pode-se citar a presenca na SOP de maiores niveis de
anticorpos antinucleares (considerados marcadores comuns de autoimunidade),
dentre eles anti-histona e anti-DNA (10), o achado de infiltracdo linfocitica
nesses ovarios e a maior incidéncia de anticorpos anti-FSH (11). Gleicher e
colaboradores defendem a ideia de que SOP seria 0 outro extremo da faléncia
ovariana precoce, essa Ultima relacionada a acdo de autoanticorpos sobre o

parénquima ovariano, ocasionando sua perda de funcéo (12).

As principais questdes que levam as mulheres com SOP a procurar ajuda
meédica sao irregularidade menstrual, hirsutismo e infertilidade (5). Entretanto,
cada vez mais, outras questdes clinico-metabdlicas tém sido incorporadas ao
acompanhamento dessas mulheres e merecem especial atencdo, principalmente

por serem passiveis de intervencdo médica antes de se instalarem.

E bem conhecida a associacéo da SOP com resisténcia insulinica (RI) e
sindrome metabdlica (SM), aumentando o risco de desenvolvimento de diabetes
mellitus tipo 2 (DM2), hipertenséo arterial, dislipidemia e, potencialmente, doencas

cardiovasculares (DCV) (4).

A resisténcia insulinica acomete cerca de 50% a 80% das mulheres com
SOP e dessas, um subgrupo estaria sujeito a evoluir para quadros de
intolerancia a glicose e DM2, com taxas de prevaléncia de 31,3% e 7,5%,
respectivamente (3, 13). Mulheres com SOP evoluem de quadros de intolerancia a

glicose para DM2 mais frequentemente do que mulheres da mesma idade sem
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SOP (8,7% versus 2,9%). Apresentam ainda maior chance de desenvolver

diabetes gestacional, com risco relativo de 2,94 (3, 14).

Estudos com grandes coortes tém mostrado que sujeitos com disturbios
no metabolismo de glicose apresentam taxas de mortalidade superiores a 65% por
causas cardiovasculares (15). Como esses disturbios podem estar presentes
em mulheres com SOP, hipotetiza-se que essas também estariam expostas a

esse risco, sendo necessarios estudos longitudinais para melhor avaliacao (3).

A resisténcia insulinica também é elemento de fundamental importancia
na patogénese da SOP (3, 6). Sabe-se que a hiperinsulinemia reduz as taxas
de SHBG (proteina ligadora de hormdnios sexuais), determinando aumento dos
niveis de testosterona livre. Paralelamente, a insulina atua com o LH (horménio
luteinizante) sobre as células da teca ovarianas, causando ativacdo enziméatica
e, dessa forma, aumentando a secrecdo de andrégenos pelos ovarios (16).
Também ficou evidenciado que em mulheres hiperandrogénicas, a insulina teria
uma acao direta sobre as adrenais, determinando um aumento de sensibilidade
dessas glandulas ao ACTH (6). Da-se, com isso, a hiperandrogenemia e/ou

hiperandrogenismo clinico, que é um dos possiveis fenétipos da SOP (1, 3, 16).

Recentemente, tem-se estudado a relagcdo entre SOP e disfuncbes
tireoidianas, em especial hipotireoidismo, tanto em sua forma clinica como

também em sua forma subclinica de apresentacao (17-19).

O hipotireoidismo pode aumentar os niveis de testosterona livre pela

reducéo das taxas de SHBG ou pela diminui¢do do clearence de androstenediona e
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estrona, determinando assim hiperandrogenemia (17, 19, 20). Nessa doenca, a
captacado da glicose pelo musculo e pelo tecido adiposo € resistente a acao da
insulina, ocasionando um quadro de hiperinsulinismo e, consequentemente,
aumento dos niveis de androgénios pelos mecanismos explicados previamente
(21). Também sao verificadas alteracées no metabolismo lipidico, em especial
em relacdo a fracdo LDL, determinando maior risco de DCV, tanto nas formas
clinicas como nas subclinicas de hipotireoidismo (22). O hipotireoidismo
subclinico tem sido associado a maior ocorréncia de faléncia cardiaca. O risco &
progressivamente maior quanto maiores forem os niveis de TSH. Dessa forma,
o risco € 2,6 vezes superior em sujeitos com TSH entre 7 mU/L e 9,9 mU/L e
3,26 vezes nagueles com TSH superiores a 10mU/L, comparados a sujeitos

com niveis de TSH inferiores a 7 mU/L (23).

Com relagcdo a SOP, um estudo mostrou que mulheres com essa
sindrome e niveis elevados de TSH tinham piora do perfil lipidico (17). Outros
autores mostraram, em trabalho recente, maior prevaléncia de hipotireoidismo
subclinico entre mulheres brasileiras com diagnostico de SOP do que na
populacdo em geral (11,3% vs 5%, respectivamente) (24). Nesse grupo de
mulheres, em que houve a coexisténcia das comorbidades tireoidiana e

ovariana, os niveis de LDL foram superiores (24).

Diante dos possiveis desdobramentos metabdlicos do hipotireoidismo, a
coexisténcia de SOP e disfuncédo tireoidiana determina uma piora na
androgenizacdo, no hiperinsulinismo e na dislipidemia caracteristicos dessas

mulheres (25).
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A principal causa de hipotireoidismo clinico e subclinico em areas nas
quais a ingestédo de iodo é normal é a tireoidite crénica autoimune (25). Trata-se
de uma doenca predominantemente feminina, acometendo cerca de 4% das
mulheres da populacdo geral (26, 27). Quando se manifesta durante a
menacme pode determinar alteracdes nos ciclos menstruais, infertilidade e

aumentar as taxas de abortos de repeticdo e partos prematuros (25, 27).

A tireoidite crénica autoimune apresenta-se sob duas formas clinicas: a
forma de bdcio, quando é chamada de Tireoidite de Hashimoto, e a forma
atrofica. HA uma diferenca histolégica entre essas duas formas: na primeira,
além da caracteristica infiltracéo linfocitica da glandula, podem ser observadas
células de Hurthle (células foliculares aumentadas de volume e com citoplasma
granular); ja na forma atrofica o que se observa € uma substituicdo do
parénquima tireoidiano por fibrose (27). Os marcadores da tireoidite crénica
autoimune sdo os anticorpos antitireoidianos. Cerca de 60% dos pacientes
apresentam anticorpos antitireoglobulina (ATG) positivos e 95% apresentam
anticorpos antiperoxidase (ATPO) positivos (27). Entre os individuos com
anticorpos positivos, 50% a 75% sé&o eutiroideanos, 25% a 50% apresentam

HSC e 5% a 10% tém hipotireoidismo clinico (27).

Em relacdo a avaliacdo ecogréfica, foi mostrado que a reducdo de
ecogenicidade da glandula tireoide € importante fator preditor do diagndéstico de
tireoidite crénica autoimune (26). Nesse estudo, o0s autores avaliaram a
correlacdo entre a presenca de ATPO, citologias compativeis com tireoidite

autoimune e achado ecografico de reducao da ecogenidade da glandula. Entre
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0s 452 sujeitos com o achado de diminuicdo da ecogenicidade, 88%
apresentaram diagnadstico citolégico e/ou clinico de tireoidite crénica autoimune;
por outro lado, entre 100 sujeitos com avaliacdo ecogréfica tireoidiana normal,
apenas 7% tinham esse diagndstico (26). Entretanto, as opinides se dividem
acerca da aplicabilidade clinica do ultrassom no diagnostico de tireoidite
autoimune, decorrente da grande subjetividade inerente ao método, com taxas

de sensibilidade que variam de 19% a 95% (26, 28).

A tireoidite crdnica autoimune parece resultar de uma combinacdo de
fatores ambientais e predisposicdo genética, que juntos desencadeariam uma
reacao inflamatoria contra a glandula. Ja foi demonstrada uma maior prevaléncia

com subtipos especificos de HLA DR3, DR4 e DR5 e outros genes (20, 25).

Com relacéo aos fatores ambientais, os hormdnios sexuais femininos sao
cada vez mais objeto de estudos, que buscam associar as oscilacdes hormonais ao
aparecimento de doencas autoimunes, mais frequentes entre mulheres (como é
0 caso da tireoidite cronica autoimune) (9). Altos niveis de estrégeno ocasionam
aumento da sintese de interleucina (IL) 4 por linfécitos T Helper (Th) 2, IL1 por
monaocitos, IL6 em linfocitos T e interferon gama em linfocitos Thl. Em
individuos com ciclos menstruais regulares, durante a fase folicular, ha aumento
das concentragcfes de IL6, com sua reducdo durante a fase Iutea, mostrando
assim, uma relacdo negativa entre a resposta inflamatdria e niveis de
progesterona. Dessa forma, o efeito estimulatorio do sistema imune (producdo de
autoanticorpos) desencadeado pelo estrégeno seria inibido pela progesterona

(8, 9). No caso especifico das mulheres com SOP, que apresentam um aumento
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da razdo estrogeno/progesterona decorrentes dos distirbios ovulatérios
caracteristicos da doenca, hipotetiza-se que haveria uma predisposicdo a

formacao de autoanticorpos e doencas autoimunes (8, 10, 12).

Atualmente, pesquisas tém sido feitas a fim de investigar a ocorréncia de
tireoidite crénica autoimune em mulheres com SOP. Em um estudo com 175
mulheres com SOP e 168 sem essa condi¢do, foram observadas as taxas de
26,9% de anticorpos ATPO e/ou ATG positivos no primeiro grupo e de 8,3%
no segundo grupo (p<0,001). Também houve maior ocorréncia de
hipoecogenicidade da glandula tireoide no grupo com SOP (42,3% versus 6,5%;

p<0,001) (20).

Um grupo pesquisou a prevaléncia de SOP em uma populacdo de
adolescentes eutireoidianas com diagndstico citolégico de tireoidite crénica
autoimune. Nesse estudo, foi mostrada maior ocorréncia de caracteristicas
associadas a SOP entre essas adolescentes, em relacdo as que néo

apresentavam alteracdo citoldgica tireoidiana prévia (46,8% versus 4,3%,

p=0,001) (29).

Recentemente, um estudo encontrou prevaléncia de 27% de tireoidite
cronica autoimune entre mulheres italianas com SOP, e de 8% entre mulheres
sem esse diagnoéstico (p<0,001). Ainda nesse trabalho, foram comparados
parametros clinicos (hirsutismo, IMC, aspecto ecografico ovariano) e laboratoriais
(LH, FSH, androstenediona, testosterona, hormonio antimulleriano, inibina B,

indice de HOMA, tiroxina livre e TSH) no grupo com SOP, entre mulheres com
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e sem tireoidite, e ndo foram encontradas diferencas estatisticas, exceto no que
se refere ao valor de TSH, mais elevado no grupo com tireoidite crénica

autoimune (2,8 mU/L versus 1,61 mU/L; p<0,001) (30).

Por outro lado, outros estudos encontraram resultados discordantes aos
anteriormente citados. Em 2011, estudo envolvendo 165 mulheres divididas em
dois grupos com e sem SOP, ndo encontrou diferenca em relacdo a ocorréncia

dos anticorpos ATPO ou ATG (31).

Outro estudo avaliou a prevaléncia de ATG e ATPO em dois grupos: 72
mulheres iranianas com diagndstico de SOP e 90 mulheres sem essa condicéo.
O valor da média do titulo de ATPO encontrado entre mulheres com SOP foi
superior ao valor encontrado no grupo-controle (216 IU/ml versus 131 IU/ml,
p=0,04). Entretanto, quando os valores absolutos desses titulos foram classificados
em niveis positivos e negativos, ndo houve diferenca estatistica entre os grupos

(30,6% versus 27,8%, p=0,73) (25).

Do exposto, os resultados dos estudos que buscam uma interseccao
entre tireoidite crbnica autoimune e SOP ainda sdo conflitantes. Essa
associagdo tem sua importancia, uma vez que a doenca tireoidiana determina

piora das condi¢cdes metabdlicas ja estabelecidas pela SOP.

Sendo assim, a constatacdo da maior prevaléncia de tireoidite crbnica
autoimune em mulheres com SOP poderia determinar mudancas nas praticas
clinicas e laboratoriais no que se refere a investigacdo da glandula tireoide,

visando a melhorar a assisténcia a mulher com SOP.
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2. Objetivos

2.1.

2.2.

Objetivo geral

Avaliar a prevaléncia de tireoidite cronica autoimune em mulheres com SOP.

Objetivos especificos

— Comparar a prevaléncia de tireoidite cronica autoimune em mulheres

com e sem SOP.

— Comparar a frequéncia de anticorpos antitireoidianos (antiperoxidase e

antitireoglobulina) em mulheres com e sem SOP.

— Comparar a frequéncia de alteracdes ecograficas compativeis com

tireoidite cronica autoimune nestes dois grupos de estudo.

— Avaliar se ha associacdo entre a presenca de anticorpos antitireoidianos

e niveis séricos de TSH na populagéo estudada.
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Abstract

Objective: To evaluate the prevalence of autoimmune thyroiditis (AIT) in women
with polycystic ovary syndrome (PCOS).

Study design: A cross-sectional study.

Setting: A tertiary clinic.

Patients: Sixty-five women with PCOS and 65 controls without this condition.
Interventions: Clinical and laboratory parameters were evaluated and a thyroid
ultrasound scan was performed.

Main Outcome Measures: Levels of thyroid-stimulating hormone (TSH), free
thyroxine (FT4), free triiodothyronine (FT3), anti-thyroid peroxidase (anti-TPO)
antibodies, anti-thyroglobulin (anti-TG) antibodies, fasting glucose and insulin,
and thyroid ultrasound findings.

Results: Women with PCOS had a higher body mass index, higher Ferriman-
Gallwey score and higher fasting insulin and glucose levels compared to controls.
AIT was more common in the PCOS group compared to the controls (43.1%
versus 26.2%), with diagnosis being based on the presence of anti-thyroid
antibodies, ultrasound findings and thyroid dysfunction. There was no difference
in anti-TPO or anti-TG antibodies between the groups. The prevalence of
subclinical hypothyroidism (SCH) in women with PCOS was 16.9%, well above
the rate of 2% established for young women in the general population.
Conclusion: AIT and SCH are more common in women with PCOS, highlighting a
need for periodic monitoring of thyroid function; however, routine anti-thyroid

antibody measurement may be unnecessary.

Keywords: polycystic ovary syndrome; autoimmune thyroiditis; anti-thyroid

peroxidase; anti-thyroglobulin; subclinical hypothyroidism.
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Introduction

Polycystic ovary syndrome (PCOS) is an endocrine and metabolic
disorder that affects around 10% of women of reproductive age (1). In women
with PCOS, the relative predominance of estrogen over progesterone is believed
to be associated with an exacerbated inflammatory response that favors the
onset of autoimmune diseases (2).

Chronic autoimmune thyroiditis (AIT) is the principal autoimmune
disease in women of reproductive age, with a prevalence that ranges from 4
to 21% (3). Diagnosis is based on the presence of anti-peroxidase (anti-TPO)
antibodies and/or anti-thyroglobulin (anti-TG) antibodies and hypoechogenicity
of the thyroid gland at ultrasound (4-6). Histology typically shows a
lymphocytic infiltrate and fibrosis of the glandular parenchyma (7). Recent
studies on the association between AIT and PCOS have shown conflicting
results (4, 8-11).

In a sample of women with PCOS, the prevalence of subclinical
hypothyroidism (SCH) was shown to be 11%, higher than that reported for
young women in general (5). The principal cause of subclinical hypothyroidism
is known to be AIT (6); nevertheless, that study failed to evaluate the presence
of AIT in the population in question. Considering the high frequency of SCH
and the association between PCOS and autoimmunity, the objective of the
present study was to evaluate the prevalence of AIT in a sample of women

with PCOS.
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Materials and Methods
Subjects

The study was conducted at the Department of Obstetrics and Gynecology,
School of Medical Sciences, University of Campinas (UNICAMP) between August
2012 and August 2013. The institutional review board approved the protocol,
and all the participants signed an informed consent form. This was a cross-
sectional study involving 130 women, 65 of whom had received a diagnosis of
PCOS. Diagnosis was reached according to the Rotterdam criteria, whenever
two of the three following features were detected: oligo- or anovulation, clinical
and/or biochemical hyperandrogenism and polycystic ovaries at ultrasound (12).

The control group consisted of 65 women without PCOS. These women
were receiving care at the family planning clinic and had been in use of a copper
T intrauterine device (IUD) for at least six months. They had regular menstrual
cycles of 24-32 days (13) and showed no clinical signs of hyperandrogenism,
i.e. no hirsutism according to the Ferriman-Gallwey score (14).

The exclusion criteria for both groups consisted of previously diagnosed
thyroid disease, late-onset congenital adrenal hyperplasia, androgen-secreting

tumors, hyperprolactinemia and kidney or liver disease.

Clinical evaluation

Waist and hip circumference, weight and height were measured and body
mass index (BMI; kg/m?) was calculated for all the women. Hirsutism was
classified in accordance with the Ferriman-Gallwey score, which is based on

nine areas of the human body, rated on a scale of 1 to 4 according to the
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amount of body hair in each area. The final score is calculated from the sum of
the scores attributed to these nine body areas, with values = 8 being considered

indicative of hirsutism (14).

Laboratory tests

All the women were submitted to the following tests: thyroid stimulating
hormone (TSH), free thyroxine (FT4), free triiodothyronine (FT3), anti-TPO and
anti-TG antibodies measured by electrochemiluminescence (Cobas €611, Roche,
Mannhein, Germany), fasting glucose measured using a colorimetric enzymatic
method (Roche/Hitachi Modular 8000, Mannhein, Germany) and insulin measured
by chemiluminescence (Immulite/Immulite 1000; Siemens, DPC, USA) (15).

Insulin resistance was evaluated using the homeostasis model assessment-
insulin resistance (HOMA-IR), calculated from fasting glucose and insulin levels.
For the Brazilian population, values >2.7 are considered abnormal (16). Clinical
hypothyroidism was defined as FT4 levels below the lower normal limit of 0.9
ng/dl, while SCH was defined as TSH values between 4.5 and 10 mlU/I together
with normal FT4 levels (0.9 ng/dl — 1.8 ng/dl) (17).

A diagnosis of AIT was made when two of the three following factors were
present: positivity for anti-TPO and/or anti-TG antibodies, hypoechogenicity of the

thyroid gland at ultrasound and TSH levels above the value considered normal (8).

Ultrasonography
Ultrasonography was performed using an ultrasound system equipped

with a 4-10 MHz linear transducer (Voluson 730 Expert General Eletrics, Bucks,

Publicacdo 28



United Kingdon). Thyroid echogenicity was considered to be reduced when it
was similar to or lower than that found in the surrounding neck muscles. Thyroid
volume was calculated, with values of 6-14 ml being considered normal (18,19).

The same examiner performed all the scans.

Sample size and statistical analysis

Calculation of sample size was based on the prevalence of anti-
peroxidase and anti-thyroglobulin antibodies, as well as on ultrasound findings
suggestive of thyroiditis in women with and without PCOS. Considering the
differences between the reported prevalence rates (4), a significance level of 5%
and a test power of 80%, the sample size was calculated at 130 subjects, 65
women with PCOS and 65 controls (20).

The results were presented as means * standard deviations. Analysis
were performed using Student’s t-test, the chi-square test, Fisher’'s exact test,

the Mann-Whitney test, and by estimating odds ratios (20).

Results

The 130 patrticipants in this study were young women of 18 to 40 years of
age. The mean age of the women in the PCOS group was 27.8 + 6.9 years
compared to 33.5 £ 5.7 years for the women in the control group without PCOS.
Mean BMI of the women in the PCOS group was 34.8 + 8.9 kg/m? compared to
28.4 + 4.8 kg/m? for those in the control group (p<0.0001). The Ferriman-

Gallwey score for the PCOS and control groups was 8 + 3.1 and 5 + 0.7,
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respectively (p<0.0001). Insulin and glucose levels and HOMA index were also
significantly higher in the PCOS group (Table 1).

Mean TSH values were 2.4 + 1.8 mIU/L in the PCOS group and 2.1 + 1.2
mIU/L in the control group (p = 0.0133) (Table 1). There was no difference
between the two groups with respect to the presence of anti-TPO or anti-TG
antibodies. Of the 65 women with PCOS, 7 tested positive for anti-TG and/or
anti-TPO compared to 5 in the control group (p = 0.5445). There was no
difference between the groups with respect to thyroid volume, as evaluated by
ultrasonography (data not shown); nevertheless, the glands were more
hypoechoic in the PCOS group (26.8% versus 15.4%; p = 0.05) (Table 2).

The prevalence of SCH was 16.9% (11/65 women) in the PCOS group
and 6.2% (4/65 women) in the control group. Of the 11 women with SCH in the
PCOS group, 4 tested positive for anti-TG and/or anti-TPO antibodies. None of
the four women with SCH in the control group tested positive (Table 3). When
chronic autoimmune thyroiditis was diagnosed according to the criteria defined
by Garelli et al. (8), a statistically significant difference was found in its
prevalence, with 43.1% of thyroiditis in the PCOS group compared to 26.2% in

the control group (p = 0.04) (Data not shown).

Discussion

This study revealed a prevalence rate of chronic autoimmune thyroiditis of
43.1% in the PCOS group, a rate that was significantly higher than that found in
the control group (26.2%). These results are in agreement with a recent study

that used the same diagnostic criteria for thyroiditis, i.e. the presence of two of
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the following factors: positivity for anti-TPO and/or anti-TG antibodies, thyroid
ultrasound showing hypoechogenicity and above normal TSH values (8).

In relation to the presence of anti-TPO and anti-TG antibodies, no
statistically significant difference was found in positivity between the women with
PCOS and the control group, which is in agreement with other reports. A study
comparing the presence of antithyroid antibodies in women with PCOS and in
women without this condition showed higher titers only for anti-TPO antibodies
in the PCOS group when absolute values were analyzed (10). Nevertheless,
this difference was not confirmed when these titers were classified as positive or
negative (10). Another study involving 165 women with and without PCOS also
failed to find any difference in relation to the presence of these antithyroid
antibodies (9).

The present findings conflict with a report showing a rate of positivity for
anti-TPO and/or anti-TG antibodies of 26.9% in women with PCOS compared to
8.3% in women without this condition. However, those investigators failed to
exclude women with previously diagnosed thyroid disease from the PCOS group
(12.8% women were in use of L-Thyroxine therapy), which may have created a
bias in the data analysis (4). Recently, other investigators also reported a high
rate of positivity for anti-TPO and anti-TG antibodies in a population of women
with PCOS (8).

Although antithyroid antibody testing is a fundamental part of the
investigative process in suspected cases of chronic autoimmune thyroiditis, the
gold standard for diagnosis is a cytological finding of lymphocytic infiltration of

the gland at punch biopsy (7). Notwithstanding, punch biopsy of the thyroid is

Publicacdo 31



known to be an invasive method and one that is subject to complications (19).
Therefore, efforts are made to use alternative methods such as thyroid
ultrasound to diagnose chronic autoimmune thyroiditis in an attempt to reduce
the likelihood of complications. In this study, approximately 27% of the women
in the PCOS group and 15% in the control group had ultrasound findings
compatible with thyroiditis.

With respect to altered TSH levels, this study found a prevalence of
16.9% of SCH in young women with PCOS and 6.2% in women without this
condition. These values are higher than the rate of SCH of 2% reported in the
literature for young women (6), but in agreement with the figure reported
previously by our group of investigators, showing a prevalence of 11.3% of SCH
in a similar population with PCOS (5). The principal cause of subclinical
hypothyroidism in areas in which iodine intake is normal is chronic autoimmune
thyroiditis (17). The present study found significantly more women with SCH
and chronic autoimmune thyroiditis in the PCOS group.

The importance of the higher prevalence of SCH in the population with
PCOS lies in the fact that SCH intensifies the already established metabolic
repercussions of PCOS (3, 21).

Recently, a possible intersection between AIT and PCOS was
investigated. It has been speculated that this association may be the
consequence of the relative predominance of estrogen over progesterone, a
characteristic of PCOS that triggers an exacerbated immune response, hence
the appearance of autoimmune diseases (2, 22, 23). The present study found a

higher prevalence of thyroiditis in women with PCOS when diagnosis was based
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on ultrasound findings characteristic of thyroiditis and on increased TSH values,
although there was no difference in the prevalence of positive anti-thyroid
antibodies between the women with PCOS and the controls. A possible
limitation of the study that could have affected this finding is the inherent
subjectivity of ultrasonography (18). Future studies using punch biopsy and
cytological evaluation of the thyroid may contribute towards confirming these
findings.

This study showed a higher frequency of AIT and SCH in women with
PCOS. Although these results do not justify the routine investigation of anti-
thyroid antibodies in women with PCOS, the higher prevalence of subclinical
hypothyroidism found in this group should serve as an alert to the importance of

monitoring thyroid function in women with PCOS.
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Table 1: Clinical features of the women in the PCOS and control groups

Variables PCOS (n=65) Control (n=65) p-value
Age (years) ° 27.8+6.9 33.5+5.7 <0.0001
BMI (kg/m?) 34.8+8.9 28.4+4.8 <0.0001
Ferriman-Gallwey score 8.3+3.1 51+0.7 <0.0001
TSH (mIU/L) 2918 22+1.2 0.0133
FT4 (ng/dL) ® 1.18+£0.17 1.17+£0.15 0.7118
FT3 (ng/dL) 0.34 + 0.05 0.32 +0.04 0.0020
HOMA-IR 45+ 3.8 18+14 <0.0001
Glucose (mg/dL) 92.8+19.9 88.6 £6.9 0.9573
Insulin (uIU/mL) 174+11.4 8.2+56 <0.0001

Mean + standard deviation; Mann-Whitney test; * Student’s t-test.
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Table 2: Anti-TPO / Anti-TG antibodies and hypoechogenicity at thyroid

ultrasound in the PCOS and control groups

PCOS Control .
Variables (n=65) (n=65) p-value 0?5550 /%;'0
n (%) n (%) 0
Anti-TPO antibodies
Positive 7 (10.8) 4( 6.2) 0.3444 1.84 (0.51- 6.62)
Negative 58 (89.2) 61 (93.8) 1.00
Anti-TG antibodies
Positive 6( 9.2 5(7.7) 0.7527 1.22 (0.35- 4.22)
Negative 59 (90.8) 60 (92.3) 1.00
Both (anti-TPO/ anti-TG
antibodies)
Yes 7( 8.5) 5( 6.7) 0.5445 1.45 (0.43- 4.82)
No 58 (70.7) 60 (80.0) 1.00
Hypoechogenicity 17 (26.8) 10 (15.4) 0.0522?% 0.24 (0.01 - 5.08)

Chi-square test; ® Fisher’s exact test.
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Table 3: Anti-TPO and anti-TG antibodies in women with subclinical

hypothyroidism (TSH = 4.5-10 mIU/L)

PCOS Control
Antibodies (n=65) (n=65) p-value Odds Ratio (95%Cl)
n (%) n (%)
Anti-TPO
Positive 4 (36.4) 0 (0.0) 0.5165 5.40 (0.23 - 125.62)
Negative 7 (63.6) 4 (100.0) 1.00
Anti-TG
Positive 4 (36.4) 0 (0.0) 0.5165 5.40 (0.23 - 125.62)
Negative 7 (63.6) 4 (100.0) 1.00

Chi-square test.
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4. Conclusoes

A prevaléncia de tireoidite crénica autoimune no grupo com SOPC foi
superior a do grupo sem esta condi¢do, conforme critérios diagndsticos

especificos estabelecidos.

N&o houve diferenca entre os grupos com e sem SOP com relagéo a

presenca de anticorpos antitireoideanos.

Em relacdo a avaliagdo ecografica, as mulheres com SOP apresentaram
glandulas tireoides mais hipoecoicas se comparadas ao padrao observado

no grupo sem SOP.

N&o se observou relacdo entre a ocorréncia de anticorpos antitireoidianos
e niveis séricos aumentados de TSH. Entretanto, as mulheres com

SOP apresentaram maior prevaléncia de HSC.

Conclusdes 40



5. Referéncias Bibliograficas

Fauser BC, Tarlatzis BC, Rebar RW, Legro RS, Balen AH, Lobo R et al.
Consensus on women's health aspects of polycystic ovary syndrome
(PCOS): the Amsterdam ESHRE/ASRM-Sponsored 3rd PCOS Consensus
Workshop Group. Fertil Steril. 2012;97(1):28-38.

Stein IF. The Stein-Leventhal syndrome; a curable form of sterility. N Engl J
Med. 1958;259(9):420-3.

Teede H, Deeks A, Moran L. Polycystic ovary syndrome: a complex
condition with psychological, reproductive and metabolic manifestations that
impacts on health across the lifespan. BMC Med. 2010;8:41.

Group REA-SPcw. Revised 2003 consensus on diagnostic criteria and long-
term health risks related to polycystic ovary syndrome (PCOS). Hum
Reprod. 2004;19(1):41-7.

Azziz R, Carmina E, Dewallly D, Diamanti-Kandarakis E, Escobar-Morreale HF,
Futterweit W et al. Positions statement: criteria for defining polycystic ovary
syndrome as a predominantly hyperandrogenic syndrome: an Androgen
Excess Society guideline. J Clin Endocrinol Metab. 2006;91(11):4237-45.

Dunaif A. Insulin resistance and the polycystic ovary syndrome: mechanism
and implications for pathogenesis. Endocr Rev. 1997;18(6):774-800.

Referéncias Bibliograficas 41



10.

11.

12.

13.

14.

15.

Kim JJ, Hwang KR, Shin S, Yoon JH, Kim BJ, Choi YM et al. Association of
polycystic ovarian syndrome with human leukocyte antigen polymorphism in
Korean women. APMIS. 2011;119(9):618-25.

Petrikova J, Lazurova |. Ovarian failure and polycystic ovary syndrome.
Autoimmun Rev. 2012;11(6-7):A 471-8.

Petrikova J, Lazurova |, Yehuda S. Polycystic ovary syndrome and
autoimmunity. Eur J Intern Med. 2010;21(5):369-71.

Hefler-Frischmuth K, Walch K, Huebl W, Baumuehlner K, Tempfer C, Hefler
L. Serologic markers of autoimmunity in women with polycystic ovary
syndrome. Fertil Steril. 2010;93(7):2291-4.

Lonsdale RN, Roberts PF, Trowell JE. Autoimmune oophoritis associated

with polycystic ovaries. Histopathology. 1991;19(1):77-81.

Gleicher N, Barad D, Weghofer A. Functional autoantibodies, a new

paradigm in autoimmunity? Autoimmun Rev. 2007;7(1):42-5.

Ek I, Arner P, Rydén M, Holm C, Thérne A, Hoffstedt J et al. A unique defect
in the regulation of visceral fat cell lipolysis in the polycystic ovary syndrome

as an early link to insulin resistance. Diabetes. 2002;51(2):484-92.

Boomsma CM, Eijkemans MJ, Hughes EG, Visser GH, Fauser BC, Macklon
NS. A meta-analysis of pregnancy outcomes in women with polycystic ovary
syndrome. Hum Reprod Update. 2006;12(6):673-83.

Barr EL, Zimmet PZ, Welborn TA, Jolley D, Magliano DJ, Dunstan DW et al.
Risk of cardiovascular and all-cause mortality in individuals with diabetes
mellitus, impaired fasting glucose, and impaired glucose tolerance: the
Australian Diabetes, Obesity, and Lifestyle Study (AusDiab). Circulation.
2007;116(2):151-7.

Referéncias Bibliograficas 42



16.

17.

18.

19.

20.

21.

22.

23.

Barber TM, McCarthy MI, Wass JA, Franks S. Obesity and polycystic ovary
syndrome. Clin Endocrinol (Oxf). 2006;65(2):137-45.

Mueller A, Schofl C, Dittrich R, Cupisti S, Oppelt PG, Schild RL et al.
Thyroid-stimulating hormone is associated with insulin resistance
independently of body mass index and age in women with polycystic ovary
syndrome. Human Reproduction. 2009;24(11):2924-30.

Ganie MA, Laway BA, Wani TA, Zargar MA, Nisar S, Ahamed F et al.
Association of subclinical hypothyroidism and phenotype, insulin resistance,
and lipid parameters in young women with polycystic ovary syndrome. Fertil
Steril. 2011;95(6):2039-43.

Dittrich R, Kajaia N, Cupisti S, Hoffmann I, Beckmann MW, Mueller A.
Association of thyroid-stimulating hormone with insulin resistance and
androgen parameters in women with PCOS. Reprod Biomed Online.
2009;19(3):319-25.

Janssen OE, Mehimauer N, Hahn S, Offner AH, Gartner R. High prevalence
of autoimmune thyroiditis in patients with polycystic ovary syndrome. Eur J
Endocrinol. 2004;150(3):363-9.

Dimitriadis G, Mitrou P, Lambadiari V, Boutati E, Maratou E, Panagiotakos
DB. Insulin action in adipose tissue and muscle in hypothyroidism. J Clin
Endocrinol Metab. 2006;91(12):4930-7.

Biondi B, Cooper DS. The clinical significance of subclinical thyroid
dysfunction. Endocr Rev. 2008;29(1):76-131.

Cooper DS, Biondi B. Subclinical thyroid disease. Lancet.
2012;379(9821):1142-54.

Referéncias Bibliograficas 43



24,

25.

26.

27.

28.

29.

30.

31.

Benetti-Pinto CL, Berini Piccolo VR, Garmes HM, Teatin Juliato CR. Subclinical
hypothyroidism in young women with polycystic ovary syndrome: an analysis of
clinical, hormonal, and metabolic parameters. Fertil Steril. 2013;99(2):588-92.

Kachuei M, Jafari F, Kachuei A, Keshteli AH. Prevalence of autoimmune
thyroiditis in patients with polycystic ovary syndrome. Arch Gynecol Obstet.
2012;285(3):853-6.

Pedersen OM, Aardal NP, Larssen TB, Varhaug JE, Myking O, Vik-Mo H.
The value of ultrasonography in predicting autoimmune thyroid disease.
Thyroid. 2000;10(3):251-9.

Dayan CM, Daniels GH. Chronic autoimmune thyroiditis. N Engl J Med.
1996;335(2):99-107.

Sheth S. Role of ultrasonography in thyroid disease. Otolaryngol Clin North
Am 2010;43(2):239-55, vii.

Ganie MA, Marwaha RK, Aggarwal R, Singh S. High prevalence of
polycystic ovary syndrome characteristics in girls with euthyroid chronic
lymphocytic thyroiditis: a case-control study. Eur J Endocrinol.
2010;162(6):1117-22.

Garelli S, Masiero S, Plebani M, Chen S, Furmaniak J, Armanini D, et al.
High prevalence of chronic thyroiditis in patients with polycystic ovary

syndrome. Eur J Obstet Gynecol Reprod Biol. 2013.

Anaforoglu I, Topbas M, Algun E. Relative associations of polycystic ovarian
syndrome vs metabolic syndrome with thyroid function, volume, nodularity
and autoimmunity. J Endocrinol Invest. 2011;34(9):e259-64.

Referéncias Bibliograficas 44



6. Anexos

6.1. Anexo 1 - Parecer do Comité de Etica em Pesquisa

Plataforma Brasil - Ministério da Saade

Faculdade de Ciencias Medicas - UNICAMP

PROJETO DE PESQUISA

Titulo: Prevaléncia de tireoidite crnica autoimune em mulheres com sindrome de ovaros
policisticos.
Area Tematica:
Pesquisador: jussara de sou=za maynnk Versao: 1

Instituigio: Hospital da Mulher Prof. Dr. José Aristodemo CAAE:D4204312.3.0000.5404
Pinotti - CAISM

PARECER CONSUBSTANCIADO DO CEP

Mamero do Parecer: 62827
Data da Relatoria: 24072012

Apresentagio do Projeto:

O projeto pretende avaliar a prevaléncia de tireoidite crénica autoimune em

individuos com sindrome dos ovérios policisticos (SOP), descrever os achados de ultrassom da glandula bem
como comparar esses achados em mulheres com e sem SOFP. Sujeitos e métodos: sera realizado um estudo
de corte transversal com avaliagdo clinica dos sujeitos, coleta de dados em prontuario, coleta de exames
sanguineos, avaliagdo ecografica

tireoidiana de pacientes atendidas no ambulatorio de ginecologia endocrina e de planejamento familiar do
Departamento de Tocoginecologia, Faculdade de Ciéncias Médicas da Universidade Estadual de Campinas.

Objetivo da Pesquisa:

Objetivo Geral:

Awvaliar a prevaléncia de tirecidite crinica autoimune e achados ultrassonograficos tirecidianos dessa patologia
em mulheres com diagnostico de SOP.
Objetivos Especificos:

1-Comparar a frequéncia de anticorpos antitireoidianos (antiperoxidase e antitireoglobulina) em mulheres com
S0P com a das mulheres sem essa

condigdo. 2- Comparar a frequéncia de alteragdes ecograficas compativeis com tireoidite crénica autoimune em
mulheres com e sem SOP. 3- Avaliar

se ha associagdo entre a presenga de anticorpos antitireoidianos, achados ecograficos alterados da glandula
tirecide e niveis séricos de TSH, nas mulheres com e sem SOP.

Avaliagdo dos Riscos e Beneficios:

Os pesquisadores ndo prevéem riscos e beneficios individuais acs sujeitos participantes, além dos inerentes a
participag@o em estudos clinicos. Sera fornecide ressarcimento para o deslocamento até as consultas
ambulatoriais.

Comentarios e Consideragies sobre a Pesquisa:

|Pesquisa apresenta-se bem desenhada com objetivos claros e apresenta calculo do tamanho amostral.
Apresenta orgamento e cronograma e analise estatistica apropriada.

Consideragtes sobre os Termos de apresentacgio obrigatoria:

0O TCLE esta bem escrito, claro e objetivo ressaltando os possiveis desconfortos para os sujeitos. Ha garantia
de atendimento médico caso anormalidades laboratoriais sejam detectadas.

Recomendagies:

Nenhuma recomendacio & necessaria.
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Conclusdes ou Pendéncias e Lista de Inadequagdes:

Sem pendéncias.

Situagido do Parecer:

Aprovado

Necessita Apreciagio da COMEP:

W&o

Consideragdes Finaig a critério do CEP:

Conforme discussdo em reunido do colegiado em 24/07/2012.

CAMPIMNAS, 30 de Julho de 2012

Assinado por:
Carlos Eduardo Steiner
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