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RESUMO

O hirsutismo, definido como o crescimento de pelos em mulheres com padrao de distribui¢do
masculino, afeta 5-10% da populacdo feminina. Representa um sinal clinico de
hiperandrogenismo e estd presente em até 80% das pacientes com Sindrome do Ovério
Policistico (SOP). Embora haja variagdes étnicas, o diagnéstico do hirsutismo na populagcao
sul-americana é baseado no escore modificado de Ferriman-Gallwey (mF-G) > 6 (Endocrine
Society) e > 4 (European Society of Human Reproduction and Embryology), endossados pela
ultima diretriz conjunta destas sociedades, (Recommendations from the 2023 international
evidence-based guideline for the assessment and management of polycystic ovary syndrome),
publicada no segundo semestre de 2023. Limita¢des importantes no uso deste escore na pratica
clinica ja foram descritas: necessidade de avaliador treinado para o procedimento, uso de
cosméticos (clareamento) que dificultam a avaliacdo clinica, baixa concordancia inter-
observador, discrepancia entre a gravidade do hirsutismo e a percepc¢do da paciente e a
necessidade de que a paciente esteja despida e ndo depilada para correta avaliacdo. Portanto,
a criagdo de um método reprodutivel e de ficil execucdo representa um avanco para o
diagnéstico clinico de hirsutismo. Os resultados apresentados nos artigos anexados nesta
dissertacao sdo derivados de um estudo transversal com mulheres de 18-50 anos atendidas nos
ambulatérios de Ginecologia e Obstetricia e de Endocrinologia e Metabologia do Hospital das
Clinicas da UFMG entre julho de 2021 e setembro de 2023. Foram coletadas informagdes sobre
diagnédstico, medicagdes em uso, historico clinico e menstrual, bem como queixas sobre o
excesso de pelos e o escore de Ferriman-Gallwey autorreportado. Examinadores treinados
obtiveram o mF-G (padrao-ouro), avaliaram e tiraram fotos por camera de celular das nove
regides que compdem o escore para, posteriormente, obterem o escore de Ferriman-Gallwey
por imagem (mF-G-imagem). Posteriormente, o mF-G-imagem, o escore de Ferriman-
Gallwey autorreportado e o mini-escore (escore simplificado obtido a partir da andlise do
abdome superior, do abdome inferior € do mento) foram comparados ao padrdo-ouro. No
trabalho que comparou o mF-G-imagem com o padrdo-ouro, foram incluidas 70 mulheres.
Entre os examinadores que analisaram as imagens, a concordancia inter-observador foi de
81,4% (Kappa de Fleiss), com um Indice Kappa de 0,75. Para uma pontuacio mFG > 6, a
concordancia foi de 77% e o Indice Kappa foi de 0,62 (moderado). A anilise de Bland—Altman
estabeleceu uma concordancia de 0,89 (IC 95% [0,83, 0,92]) entre os métodos presenciais €
baseados em imagens para pontuar mFG. Na avaliacio do escore de Ferriman-Gallwey

simplificado (envolvendo a utilizagdo de 3 areas da escala de Ferriman-Gallwey modificada



(mento, abdome inferior e abdome superior) para o estabelecimento de hirsutismo com um
ponto de corte > 3) foram incluidas 188 participantes. A acurdcia, o valor preditivo positivo
(VPP) e o valor preditivo negativo (VPN) do mini-escore foram, respectivamente, de 94.7%,
76.9%, 99.1% considerando corte do mF-G > 6 ¢ de 89.9%, 86.2% e 91.0%, respectivamente,
considerando o corte do mF-G > 4 para o diagnostico de hirsutismo. No terceiro estudo,
analisando a utilidade do escore de Ferriman-Gallwey autoavaliado, 188 participantes foram
incluidas e a sensibilidade, a especificidade e o VPN foram, respectivamente, 95.5 % (77.1-
99.%), 55.4 % (45.7 -64.8 %), VPN 98.4% utilizando como corte para hirsutismo o mF-G > 6
€ 94.9 % (82.7-99.4%), 37.4 % (45.7 -64.8 %) e VPN: 94.4% para o corte de mF-G > 4. Além
desses resultados, foi anexada uma publicacdo de uma revisao narrativa sobre a importancia e
as dificuldades de avaliacdo do hirsutismo em mulheres destacando o desafio de identificar as
mulheres que possuem algum sofrimento relacionado ao aumento de pelos mesmo sem um
escore de Ferriman muito elevado. Em conjunto os resultados desta dissertacdo confirmam que
1) o auto-escore de Ferriman-Gallwey € uma ferramenta de baixa especificidade, mas com
possibilidade de emprego para descartar hirsutismo pelo seu alto VPN; 2) o uso de imagens
(como as obtidas por aparelho celular) oferece 6tima reprodutibilidade e pode ser empregado
por avaliadores treinados para o diagnostico de hirsutismo de forma ndo presencial; 3) o uso
do escore simplificado em populacdo latino-americana pode ser outra alternativa ftil para o
estabelecimento do hirsutismo, sendo executado de maneira mais 4gil com a exposi¢cdo somente
do mento, abdome inferior e superior. Perspectivas futuras envolvem o estudo de diagnostico

de hirsutismo por inteligéncia artificial com uso de dispositivos de imagem.

Palavras-chave: hirsutismo; hiperandrogenismo; sindrome do ovdrio policistico; escore

Ferriman-Gallwey.



ABSTRACT

Hirsutism, defined as hair growth in women with a male distribution pattern, affects 5-10% of
the female population. It represents a clinical sign of hyperandrogenism and is present in up to
80% of patients with Polycystic Ovary Syndrome (PCOS). Although there are ethnic
variations, the diagnosis of hirsutism is based on the modified Ferriman-Gallwey score (mF-
G) > 6 (Endocrine Society) and > 4 (European Society of Human Reproduction and
Embryology), endorsed by the latest guideline joint effort of these societies,
(Recommendations from the 2023 international evidence-based guideline for the assessment
and management of polycystic ovary syndrome), published in the second half of 2023.
Important limitations in the use of this score in clinical practice have already been described:
the need for a trained evaluator of the procedure, use of cosmetics (hair whitening) that make
clinical assessment difficult, low inter-observer agreement, discrepancy between the severity
of hirsutism and the patient's perception and the need for the patient to be undressed and not
shaved for correct assessment. Therefore, the creation of a reproducible and easy-to-perform
method represents an advance in the clinical diagnosis of hirsutism. The results presented in
the articles attached to this dissertation are derived from a cross-sectional study with women
aged 18-50 years treated at the Gynecology and Obstetrics and Endocrinology and Metabology
outpatient clinics of the Hospital das Clinicas of UFMG between July 2021 and September
2023. We collected information about a diagnosis, medications in use, clinical and menstrual
history, as well as complaints about excess hair, and the self-reported Ferriman-Gallwey score.
Trained examiners obtained the mF-G (gold standard), evaluated and took photos using a cell
phone camera of the nine regions that make up the score to later obtain the Ferriman-Gallwey
score per image (mFG-image). Subsequently, the mFG-image, the self-reported Ferriman-
Gallwey score, and the mini-score (simplified score obtained from the analysis of the upper
abdomen, lower abdomen, and chin) were compared to the gold standard. In the work that
compared the mF-G-image with the gold standard, 70 women were included. Among the
examiners who analyzed the pictures, inter-observer agreement was 81.4% (Fleiss Kappa),
with a Kappa Index of 0.75. For an mFG score > 6, agreement was 77% and the Kappa Index
was 0.62 (moderate). Bland—Altman analysis established an agreement of 0.89 (95% CI [0.83,
0.92]) between in-person and image-based methods for scoring mFG. In the mini-score
assessment (involving the use of 3 areas of the modified Ferriman-Gallwey scale (chin, lower
abdomen, and upper abdomen) to establish hirsutism with a cutoff point > 3) 188 participants

were included. The accuracy, positive predictive value (PPV) and negative predictive value



(NPV) of the mini-score were, respectively, 94.7%, 76.9%, and 99.1% considering a mF-G
cutoff > 6 and 89.9%, 86.2%, and 91.0%, considering the mF-G cutoff > 4 for the diagnosis of
hirsutism. In the third study, evaluating the usefulness of the self-reported Ferriman-Gallwey
score, 188 participants were evaluated and sensitivity, specificity and NPV were, respectively,
95.5% (77.1-99.%), 55.4% (45.7 -64.8%), NPV 98.4% using mF-G > 6 and 94.9% (82.7) as a
cutoff for hirsutism -99.4%), 37.4% (45.7 -64.8%) and NPV: 94.4% for mF-G cutoff > 4. In
addition to these results, a publication of a narrative review on the importance and difficulties
of assessing hirsutism was attached in women, highlighting the challenge of identifying women
who have some suffering related to increased hair even without a very high Ferriman score.
Taken together, the results of this dissertation confirm that 1) the Ferriman-Gallwey auto-score
is a low specificity tool, but with the possibility of being used to rule out hirsutism due to its
high NPV; 2) the use of images (such as those obtained by a cell phone) offers excellent
reproducibility and can be used by trained evaluators to diagnose hirsutism in a non-face-to-
face manner; 3) the use of the miniscore in a Latin American population may be another useful
alternative for establishing hirsutism, being performed more quickly with exposure of only the
chin, lower and upper abdomen. Future perspectives involve the study of diagnosing hirsutism

using artificial intelligence using imaging devices.

Keywords: hirsutism; hyperandrogenism; polycystic ovary syndrome; Ferriman-Gallwey

Score.
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1.1 Definicao e epidemiologia:

O hirsutismo € definido como a presenca de pelos terminais nas mulheres em regides
tipicamente masculinas como 14dbio superior, bracos, mento, abdome, virilha, regido lombar e
costas. Essa condicdo, em conjunto com a acne e a alopecia, € uma das manifestagcdes clinicas
do excesso de androgénios. O hirsutismo afeta em torno de 10% da populagdo feminina geral,

porém no subgrupo com Sindrome do Ovirio Policistico (SOP) essa prevaléncia é de 70 a 80%'.

1.2 O foliculo piloso: anatomia, embriologia e fisiologia

A pele possui trés camadas em sua formacao: a epiderme, mais externa e composta por
queratindcitos; a derme, que contém os anexos cutaneos, como os foliculos pilosos, as glandulas
sebaceas e as glandulas sudoriparas écrinas e apdcrinas; e o tecido subcutaneo, que consiste em
tecido adiposo isolante e tecido conjuntivo que conecta a pele ao tecido subjacente.
Os foliculos pilosos sdo anexos cutaneos responsaveis pela produgdo de pelos — estruturas de
formato filiforme constituidos de queratina. Possuem como fung¢des a protecdo fisica, a
termorregulacio, a dispersdo sebdcea e a percepg¢io sensorial.>>

A formacgao embriondria do foliculo piloso inicia-se por volta da 9* semana de gestacao,
quando ocorre uma proliferacdo do estrato germinativo da epiderme do feto. Células
mesenquimais que se acumularam na derme secretam substancias que sinalizam para que as
células epiteliais proliferem e migrem no sentido craniocaudal. Desta forma, o foliculo piloso
fetal é formado a partir de uma matriz oriunda da ectoderme em conjunto com a papila dérmica
proveniente da mesoderme.’

Ap6s o desenvolvimento do foliculo piloso fetal, inicia-se o crescimento do lanugo que
logo ser4 substituido por pelos velosos.? Existem dois tipos principais de foliculos pilosos nos
adultos e eles podem ser classificados em pelos velosos e pelos terminais.
Quando comparados, observa-se que o comprimento total do foliculo e o comprimento do
infundibulo sdo significativamente maiores nos foliculos pilosos terminais (3864 + 605 um) do
que nos velosos (580 + 84 pm). Além disso, o didmetro da abertura do foliculo piloso terminal
no nivel da superficie da pele € duas vezes maior do que o do foliculo piloso veloso e a espessura

do revestimento epitelial ¢ significativamente menor nos foliculos pilosos velosos (45 + 14 pm)

em comparagio com os foliculos pilosos terminais (65 + 20 um).*
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O crescimento do foliculo piloso € dindmico e ciclico, sendo dividido em trés fases:
a primeira, conhecida como fase andgena, € subdividida em seis estdgios (I ao VI) e tem duracdo
de anos. Inicialmente, as células do foliculo proliferam e envolvem a papila dérmica que esta
em crescimento. Essas células se expandem em direcdo craniocaudal e iniciam a diferenciacao
em haste e bainha radicular interna. Posteriormente, a haste de pelo se desenvolve e os
melandcitos iniciam a producdo de pigmento. Ao término da fase andgena, ocorre a formacao
do epitélio do bulbo piloso que circunda a papila dérmica e o novo pelo € evidenciado na
superficie da pele.>”

A segunda fase € conhecida como catdgena ou fase de regressdo. Neste estidgio, os
melandcitos cessam a producdo de pigmentos, a diferenciacao e a proliferacao de queratindcitos
sdo interrompidas e o crescimento da haste do pelo € finalizada. Ocorre a regressdo do
segmento inferior do foliculo piloso e, consequentemente, a movimentacao da papila dérmica
para cima.>”

Na terceira fase, telégena, o pelo inicia o periodo de descanso que pode durar de
semanas a meses a depender do local (3 a 6 meses nas pernas e 2 a 4 meses no couro cabeludo).

Nesta etapa, ndo hd proliferaciio ou apoptose significativas (Figura 1).

Figura 1- Ciclo de crescimento do foliculo piloso

Retorno para fase

Fase anagena anagena

Fase catagena Fase telogena

Fonte: Adaptado de Buffoli, 2014.> Reproduzido com permissio de Elsevier (5752170047525).
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1.3 Fisiologia dos androgénios na mulher:

Nas mulheres, os androgénios circulantes sio sintetizados em varios tecidos, como o

cortex das adrenais, células da teca ovariana e tecidos periféricos nas seguintes proporcoes:

Quadro 1 —Fontes e quantidades didrias de androgénios na mulher

Fontes (%)
Esteroide Quantidade didria
produzida Adrenais Ovdrios Conversao periférica

Androstenediona 3 mga6mg 45% 45% 10%
Deidroepiandrosteronona 6 mg a 8 mg 70% 15% 15%
Di-hidrotestosterona 4,3 mgal2,5mg - - 100%

Sulfato de 3,5 mg a20 mg 90% - 10%
deidroepiandrosteronona

Testosterona 0,1 mg a 0,4 mg 25% 25% 50%

Fonte: Adaptado de Vilar, 2021, p. 1081-91 e de Burger, 2002, p.77.>°

1.3.1 Androgénios nas glandulas adrenais:

Na zona reticular do cortex adrenal, a partir da molécula de colesterol composta por 27
carbonos, ocorre a biossintese dos esteroides com 19 carbonos. Essa cadeia se inicia pela
proteina reguladora aguda da esteroidogénese (StAR), que realiza o transporte do colesterol da
membrana externa para a membrana interna da mitocondria, sendo entdo clivado pela enzima
de clivagem da cadeia lateral do colesterol (CYP11Al) para dar origem a pregnenolona
(PREG), um esteroide com 21 carbonos. A PREG ¢ entdo metabolizada para formar a 17alfa-
hidroxipregnenolona (170H-PREG) pela atividade da enzima 17alfa-hidroxilase (CYP17A1).%
7

Posteriormente, a atividade da 17,20-liase da CYPI17Al1 produz a
Dehidroepiandrosterenona (DHEA), um esteroide com 19 carbonos. Enquanto parte do DHEA
¢ liberado na circulagdo sanguinea, parte deste esteroide € convertido em Androstenediona (A4)

pela 3B-hidroxiesteroidedesidrogenase 2 (3BHSD2) e parte é sulfonado pela sulfotransferase
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2A1 (SULT2A1), resultando no Sulfato de Dehidroepiandrosterenona (SDHEA). A 173-
hidroxiesteroide-desidrogenase tipo 5 (17BHSDS5), presente na zona reticular, converte ainda
Androstenediona e DHEA em, respectivamente, Testosterona e Androstenediol. O
Androstenediol é convertido em Testosterona pela 3BHSD2.5”7

Além disso, ocorre ainda a conversdo de Androstenediona e Testosterona, catalisada
pela 11B-hidroxilase (CYP11B1) em, respectivamente, 11p-hidroxiandrostenediona(110HA4)
e 11B-hidroxitestosterona (110OHT), 11-oxiandrogénios com 19 carbonos. Em seguida, o
11OHAA4 € transformado em 11-cetoandrostenediona (11KA4) e o 110HT € convertido em 11-
cetotestosterona (11KT) pela acdo da 11B-hidroxiesteroide desidrogenase tipo 2 (11BHSD?2).
Sabe-se ainda que a molécula 11KT pode ser também derivada da reducdo de 11KA4 via

Aldocetoredutase 1C3 (AKR1C3).3”

Figura 2 — Biossintese dos esteroides com 19 carbonos e dos androgénios 11-oxigenados na

adrenal
Cholesterol DHEAS
StAR 4
CYP11A1 SULT2A1
CYP17A1
CYP17A1 CYB5A AKR1C3
PREG ———— 170H-PREG ———&» DHEA ——— Androstenediol
3BHSD2 3BHSD2 l
A 4
AKR1C3
A4 —) T
SR
CYP11B1 CYP11B1
110HA4 110HT
11BHSD21 11BHSDZl
AKR1C3

MKA4 —————p 1KT

Fonte: Pretorius, 2017.° Reproduzido com permissdo de Elsevier (5753340056415).
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1.3.2 Androgénios nos ovarios

A sintese de androgénios pelas células da teca nos ovarios é regulada pelo hormonio
luteinizante (LH) ao induzir a ativacido da adenosina 3',5'-monofosfato ciclico (AMP ciclico).
O LH estimula a proteina StAR, responsavel por facilitar a entrada do colesterol na mitocondria.
A semelhangca do que ocorre nas glandulas adrenais, na mitocdndria, o colesterol se torna
substrato da enzima de clivagem da cadeia lateral do colesterol e converte o colesterol em
Pregnenolona (PREG). Apds, ele é transformado em 17-hidroxipregnenolona pela 17alfa-
hidroxilase (CYP17A1), que também converte Progesterona em 17-hidroxiprogesterona
(170HP). A 17-hidroxipregnenolona sofre a cissdo da cadeia de carbono C17,20 e é convertida
em DHEA e a 170HP ¢é convertida em Androstenediona.’

No ovério, a enzima 3Beta-hidroxiesteroidedesidrogenase tipo 2 (3BHSD2) converte
pregnenolona em progesterona, 17alfa-hidroxipregnenolona em 17alfa-hidroxiprogesterona,
DHEA em Androstenediona e Androstenediol em testosterona. A maior parte da produgao de
androgénios das células da teca se difunde nas células da granulosa e é posteriormente

convertido em estrogénio pela acdo de aromatases.’

Figura 3 - Biossintese dos esteroides nos ovarios

Thecacell

Granulosacell

{ LHR )
b
P450scc P45017a P45017a
(CYP11A1) (CYP17A1) (CYP1T7A1) 17BHSD
17-hydroxy- " .
Cholesterol —> Pregnenolone _)pregnenolone DHEA —* Androstenediol Dihydrotestosterone
3BHSD 3B8HSD 3B8HSD
i J’ W 'L A ‘L T l’ P450arom
. - CYP19A1
Progesterone —» 17-hyroxy —* Androstenedione —» Testosterone ( ) » Estradiol
progesterone
P45017a P45017a 17BHSD
(CYP17A1) (CYP17A1) P450arom 1 ?SHSDT
(CYP19A1)
4 Estrory
Thecacell Basement Granulosacell

Membrane

Fonte: Walters, 2018'°. Reproduzido com permissio de Elsevier (5876090672809).
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1.3.3 Androgénios nos tecidos periféricos

Apesar de a maior parte do metabolismo de androgénios nas mulheres ocorrer em
glandulas adrenais e ovdrios, a pele e outros tecidos periféricos também sdo capazes de
participar desse ciclo. Devido a existéncia de enzimas como a S5Alfa-redutase, a 3Beta-
hidroxiesteroide desidrogenase, a 17Beta-Hidroxiesteroide desidrogenase, as Aromatases e as
Sulfatases, a pele, o sistema nervoso central, o figado e os rins também desempenham fungdes
importantes nesse processo. !

A SAlfa-redutase € responsdvel pela conversao de Testosterona em Di-
hidrotestosterona, um esteroide mais potente — ndo é aromatizado em estrogénio e tem maior
afinidade com os receptores de androgénio. Diferentes isoenzimas da Salfa-redutase foram
descritas (Tipo 1, Tipo 2 e Tipo 3) e sua distribuicdo difere nos tecidos, por exemplo, nos
adultos, a 5SAlfa-redutase tipo 2 € mais expressa nos 6rgaos reprodutivos, enquanto a SAlfa-
redutase tipo 1 € mais expressa nos tecidos periféricos, como pele, figado, rins e sistema nervoso
central.'>13

A 3Beta-hidroxiestereoide desidrogenase tipo 1 é expressa nas glandulas sebdceas e sua
atividade também j4 foi detectada nas papilas dérmicas de pelos terminais. E responsdvel pela
conversio de DHEA em Androstenediona.'!
A 17Beta-Hidroxiesteroide desidrogenase possui diferentes isoenzimas e € responsavel por
converter Androstenediona em Testosterona. Ela apresenta distribui¢do varidvel no corpo e, na
pele, é encontrada nas unidades pilossebdceas e nos queratinécitos da epiderme.!!

As aromatases sdo encontradas no tecido adiposo, no cérebro, na pele - nas glandulas
sebdceas e bainha radicular externa dos pelos na fase andgena. Sdo responsaveis por sintetizar
Estradiol e Estrona a partir da Testosterona e da Androstenediona, respectivamente.'!!*
As sulfatases sdo responsaveis por converter DHEA em SDHEA e sdo expressas principalmente
em glandulas sebdceas presentes na face e nas papilas dérmicas de pelos terminais. Essa

expressdo é aumentada apds a adrenarca. !4

1.4 O papel dos hormonios androgénicos no hirsutismo:

Os hormonios androgénicos, como a Testosterona (T), a Di-hidrotestosterona (DHT) e
seus precursores, como o Sulfato de Dehidroepiandrosterona (SDHEA) e a Androstenediona
(A4), sdo capazes de transformar o pelo velo em pelo terminal ao prolongarem a fase andgena

do ciclo de formacao do foliculo piloso.
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O efeito dos androgénios varia conforme a drea do corpo em que o pelo se encontra e ¢ mediada
por receptores nucleares intracelulares, que funcionam cOmo
fatores de transcricdo hormoénio-sensiveis. Esses receptores sdo expressos na papila dérmica e
nas glandulas sebiceas.!>1®

O grau do hirsutismo ndo estd diretamente relacionado aos niveis de androgénios no
sangue. As mudancas no foliculo pilossebiceo sdao determinadas tanto pela responsividade da
ligacdo desses hormdnios aos seus receptores, quanto pela atividade de enzimas associadas ao
metabolismo dos androgénios. Isto é, embora as glandulas adrenais, os ovérios, os testiculos, o
cérebro e a placenta sejam considerados os Orgdos mais classicamente associados a
esteroidogénese, a presenca das sulfatase, 17p-Hidroxiesterdide desidrogenase (17BHSD), 5-
alfa-redutase (tipo 1 e 2) e de aromatase na pele ressaltam o papel deste 6rgdo na
esteroidogénese em tecidos periféricos.!'!!*

De forma pratica, ja foi evidenciada a reducao da expressao do gene da 17BHSD tipo 2
nos foliculos pilosos do couro cabeludo de mulheres com hirsutismo, sugerindo que a 17HSD
tipo 2 tenha um papel no desenvolvimento do hirsutismo ao levar a predominancia de esteroides
sexuais mais potentes, semelhante ao que ocorre com os homens.!” Variantes no gene que

codifica a 5-alfa-redutase tipo 1, haplétipos em SRD5A1, mas ndo em SRD5A2, também foram

associados com a presenca/grau de hirsutismo em mulheres com SOP.'®

1.5 Etiologia do hirsutismo

O  hirsutismo estd relacionado as diferentes alteracdes que cursam com
hiperandrogenismo e pode ter etiologia ovariana, adrenal e medicamentosa. H4 ainda a
descri¢do do Hirsutismo Idiopético, diagndstico de exclusdo quando ndo sdo encontradas causas

clinicas ou laboratoriais para o quadro.

1.5.1 Etiologia ovariana

De etiologia ovariana, pode-se citar a Sindrome do Ovario Policistico, a hipertecose
ovariana, os tumores ovarianos (tumor de células de Leydig, tumor de células esteroidicas e
tumor de células de Sertoli-Leydig). Na gestacdo, o Luteoma e o Hiperreactio luteinalis podem

ser causas de hirsutismo materno.’

1.5.1.1 Sindrome do Ovario Policistico
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A SOP ¢ a endocrinopatia mais frequente nas mulheres e a desordem clinica mais
comumente associada ao hirsutismo. E diagnosticada pela presenca de 2 dos 3 critérios descritos

na tabela 2 ap6s a exclusio de outras doencas. !

Quadro 2 — Critérios diagndsticos da Sindrome do Ovério Policistico

Critérios Meétodo utilizado Descrigao

e 1 a<3anosapdsamenarca: ciclos com
intervalos < 21 ou > 45 dias.

e 3 anos ap6s a menarca até

1.Ciclos menstruais | Avaliacdo . . .
perimenopausa: ciclos com intervalos

irregulares e | clinica . .
g <21 ou > 35 dias ou < 8 ciclos por ano.

disfuncao ovulatoéria . .
e 1 ano ap6s a menarca: ciclos com

intervalos > 90 dias.
e Amenorreia primdria: menarca > 15

anos ou > 3 anos apos a telarca.

e > 20 foliculos por ovdrio em um dos

ovarios.
Ultrassonografia e Volume ovariano > 10 mL.
transvaginal ou e > 20 foliculos na Ultrassonografia
2.Morfologia pélvica transvaginal ou > 10 foliculos de 2 a

ovariana policistica L.
9mm por corte transversal do ovério em

pelo menos um  ovdrio na

Ultrassonografia pélvica.

Dosagem de e Niveis elevados de acordo com o
horménio  anti- laboratorio, a populagdo e o ensaio
mulleriano utilizado.
e Hirsutismo - escore de Ferriman-
N Gallwey modificado com valor > 4-6.
Avaliacdo
. e Alopécia — escala visual de Ludwig ou
clinica

de Olsen.
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3.Hiperandrogenismo e Acne grave

e Testosterona total e livre elevadas
Avaliagdo e Androstenediona elevada

laboratorial e SDHEA elevada

Critérios diagnésticos da Sindrome do Ovério Policistico. A presenca de dois dos trés critérios descritos
(Ciclos menstruais irregulares/disfuncionais, hiperandrogenismo clinico ou laboratorial, morfologia
ovariana policistica) sugere o diagndstico de SOP, sendo necessdria a exclusao diagnésticos alternativos.

Fonte: Adaptado de Teede HJ, 2023."

A presenca do hiperandrogenismo na SOP perpassa diversos mecanismos: producdo
excessiva de androgénios pelas células da teca ovariana, redugdo da atividade de aromatases
das células da granulosa, secrecdo aumentada de SDHEA pelas glandulas adrenais,
desregulagdo da pulsatilidade do GnRH, aumento da conversio de Androstenediona em
Testosterona na pele e alteracdes metabdlicas que reduzem a producdo de globulina ligadora
dos horménios sexuais (SHBG), levando a maior fracdo de androgénios livres. O papel dos
oxiandrogénios ainda nao foi completamente elucidado, porém niveis elevados ja foram

encontrados em pacientes com SOP.?°

1.5.1.2 Hipertecose Ovariana

A Hipertecose ovariana, embora rara, ¢ uma das principais causas de hirsutismo na pos-
menopausa, afetando pouco menos de 10% dessa populagio. 2> Ocorre devido & formagdo de
ninhos de células da teca luteinizadas no estroma ovariano, resultando na produgdo excessiva
de testosterona na auséncia de outros andrégenos elevados. As pacientes cursam com sinais de
hiperandrogenismo progressivo, podendo evoluir com virilizacdo e, ao exame de imagem,
eventualmente pode ser identificado aspecto nodular e aumento de volume ovariano de até 10
cm’. O tratamento nessa faixa etdria é cirtirgico com ooforectomia bilateral e o diagnéstico

definitivo & realizado por andlise histopatolégica.>!*?

1.5.2 Etiologia Adrenal:

De etiologia adrenal do aumento de pelo, pode-se citar os tumores adrenais e a

hiperplasia adrenal congénita forma ndo cldssica.’
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1.5.2.1 Hiperplasia adrenal congénita forma ndo classica:

A Hiperplasia adrenal congénita forma ndo cldssica é uma desordem genética com
heranca autossOmica recessiva que € caracterizada pela reduc¢do da atividade da enzima 21-
hidroxilase (atividade residual de 20 a 60%).%> A presenca do hirsutismo e dos demais sinais
clinicos de hiperandrogenismo estdo ligados a reducao desta atividade que leva ao acimulo de
17hidroxiprogesterona sem que haja estimulo do horménio ACTH (principal estimulador da
producgdo de androgénios adrenais). Desta forma, o acimulo de 17hidroxiprogesterona ocasiona
o acimulo de precursores que leva ao aumento da producdo de andrégenos. Além disso, ainda
ocorre disfun¢do ovariana com aumento da produ¢do de androgénios, conversao de precursores
esteroidais em androgénios mais potentes, como o DHT, e a biossintese de androgénios 11-
oxigenados. O quadro clinico pode se apresentar na infincia com pubarca precoce e
aceleramento do crescimento 6sseo, ou na adolescéncia e idade adulta, com oligoamenorreia e

sinais de hiperandrogenismo.?®
1.5.3 Outras causas enddcrinas:

Outras causas hormonais podem também estar ligadas ao hirsutismo:
hiperprolactinemia, hipotireoidismo, acromegalia, sindrome de Cushing e sindromes que
cursem com intensa resisténcia a acdo da insulina (Sindrome de Rabson-Mendenhall e
Sindrome de Donohue).’

1.5.4 Causas medicamentosas:

Medicacdes também podem ser a origem da condi¢do conforme tabela abaixo:

Quadro 3 — Medicamentos associadas ao hirsutismo

Hormoénios Esteroides anabolizantes, danazol,
progestagenos 19-noresteroides,
testosterona.

Medicacdes neuropsiquidtricas Acido valproico, aripiprazol, bupropiona,
carbamazepina, clonazepam, eszopiclona,
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fenitoina, fluoxetina, lamotrigina,
olanzapina, paroxetina, pregabalina,

trazodona, venlafaxina.

Imunossupressores Corticoesteroides, ciclosporina, interferon,

micofenolato, tacrolimo.

Outros Clomifeno, diazdxido, donepezila,

isotretinoina, tamoxifeno, metirapona.

Fonte: Adaptado de Vilar, 2021, p. 1081-91 3

1.5.5 Hirsutismo Idiopético ou Periférico

Cerca de 10-15% das pacientes com hirsutismo ndo t€ém uma causa identificada, isto é,
niao apresentam aumento de androgénios (Testosterona, Androstenediona e SDHEA) nos
exames laboratoriais, nao apresentam alteracdes ovulatérias e a morfologia ovariana ndo ¢é
sugestiva de SOP 28, Uma vez que a patogénese do Hirsutismo Idiopético nio é bem
estabelecida, marcadores bioquimicos ou moleculares ndo foram descritos para auxiliar nesse
diagnéstico.

Possiveis mecanismos ja foram referidos, como o aumento da atividade da 5Alfa-redutase, a
disfuncdo da enzina aromatase, o aumento da producdo local de androgénios pela unidade
pilossebacea, o aumento da atividade dos receptores de androgénios e o aumento da resisténcia
a acdo da Insulina.?!

O papel dos oxiandrogénios ja foi descrito em pacientes com SOP e HAC, entretanto,

ainda permanece incerto na avaliacdo do hirsutismo idiop4tico. 322

1.6 Avaliacao clinica:

A avaliacdo de gravidade e o diagndstico clinico de hirsutismo sdo baseados no Escore
de Ferriman-Gallwey modificado inicialmente descrito em 19613 e, posteriormente, reavaliado
em 1981.3% Esse método inclui a observacio de nove dreas androgénio-sensiveis (Idbio superior,
mento, torax, bracos, abdome superior, abdome inferior, coxas, dorso e lombar) as quais sao

pontuadas de 0 a 4.
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Figura 5 - Areas avaliadas pelo escore de Ferriman-Gallwey modificado
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Escore de Ferriman-Gallwey modificado para diagndstico de hirsutismo a partir da avaliacdo de nove
areas (labio superior, mento, térax, abdome superior, abdome inferior, braco, coxa, dorso e lombar).
Pontuacdo de 0 a 4 conforme padrdo de distribui¢do dos pelos.
Fonte: Hatch, 1981.% Reproduzido com permissio de Elsevier (5806780814220).

Classicamente, utilizava-se como valor de corte para o diagndstico do quadro o escore
mF-G >8. Além disso, conforme o valor do mF-G, o hirsutismo poderia ser classificado como
leve (escore de 8 a 16), moderado (escore de 17 a 24) e grave (escore > 25).3
Em 2018, considerando que a gravidade da presenga de pelos terminais variava conforme a
etnia analisada e que a prevaléncia de hirsutismo nao diferia na populacdo, a Endocrine Society
passou a adotar niveis de corte de acordo com o percentil 95 da populacdo especifica. Sendo
assim, sugeriu os seguintes cutoffs para o diagndstico de hirsutismo: mulheres brancas e pretas
dos Estados Unidos e da Inglaterra > 8; mulheres do Mediterraneo, da Espanha e do Oriente

Médio > 9 a 10; Sul-Americanas > 6; mulheres do Sudoeste chinés > 7 e da etnia Han > 2.3¢

No Brasil, ainda ndo havia estudo que definisse o valor de corte mais adequado e,
portanto, o que se utilizou como padrao, foi o valor > 6 definido em estudo colombiano com

323 mulheres em idade fértil.>’

Em 2023, a Endocrine Society em conjunto com a European Society of Human

Reproduction and Embriology passaram a adotar como corte do mF-G valores > 4-6 para
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deteccdo de hirsutismo. Isso porque os diferentes cutoffs utilizados anteriormente ndo eram
obtidos a partir de estudos com base populacional.'
A dificuldade de se definir os diferentes cutoffs estd ligada as limitagdes do uso de um escore

clinico, como a necessidade de se ter dois examinadores treinados.

Outros métodos de avaliacao foram propostos e sio utilizados na prética clinica sem
validacdo adequada, como & o caso do Escore de Ferriman-Gallwey autorrelatado.*® Depender
exclusivamente deste escore autorreportado para o diagndstico pode resultar em uma
prevaléncia de hirsutismo superestimada, estudo estima que aproximadamente 30% das
mulheres jovens sem hirsutismo relatam aumento de pelos.*” Sendo assim, o uso de um ponto
de corte alternativo com limite mais elevado para o diagndstico autorreportado (mFG > 10) ja
foi proposto anteriormente na tentativa de compensar essa avaliacdo.*® Além disso, o uso de
escores simplificados com avaliacdo de combinagdes (por exemplo, ldbio superior, lombar,
abdome inferior e coxas) de parte das nove dreas ja foi descrito, mas também sem validacao

adequada para o diagnéstico de hirsutismo.®
1.7 Complicacoes associadas ao hirsutismo:

A presenga do hirsutismo por si estd possivelmente ligada a complicagdes. Estudo com
mulheres iranianas com diagnéstico de SOP evidenciou que o hirsutismo é o fator mais
importante associado 2 piora de indices de qualidade de vida.*' Além disso, também esteve
correlacionado com depressio e com transtornos alimentares, como o craving.*?
Estudo publicado recentemente evidenciou maior risco de hospitalizagao devido a saide mental
em pacientes americanas com hirsutismo e a gravidade do quadro ja esteve descrita como fator
para piora dos sintomas ansiosos. >4
Do ponto de vista metabdlico, a doenca hepdtica gordurosa ndo alcéolica também foi
correlacionada com o hirsutismo (HR = 1.41, 95% CI 1.06—1.870) em britanicas com SOP.*
Dados brasileiros evidenciaram presenca de doenca hepdtica gordurosa nio alcdolica em
populacdo com SOP - tal alterac@o esteve positivamente associada a obesidade e a resisténcia
insulinica.*® No Rio Grande do Sul, a avalicdo autorreportada no periodo pré-menstrual esteve

mais associada a presenca de comorbidades cardiovasculares em mulheres na pés menopausa.*’
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2 JUSTIFICATIVA

O hirsutismo € um problema comum entre as mulheres, podendo estar associado a
diferentes doencas (em especial a sindrome dos ovérios policisticos). A presencga de hirsutismo,

independente da etiologia pode levar a estigmatizacio e ao sofrimento.

Atualmente, a tUnica maneira de estabelecer o diagnostico de hirsutismo € através do
escore de Ferriman-Gallwey (mF-G), que pontua com valores de 0 a 4 nove areas corporais
sensiveis A presenca de androgénios®. Tal método demanda a presenca de um avaliador treinado
para o procedimento, a baixa concordancia interobservador, a discrepancia entre a gravidade
do hirsutismo e a percep¢ao da paciente, o uso de cosméticos (clareamento) que dificultam a
avaliacdo clinica e a necessidade de que a paciente esteja despida e ndo depilada para correta

avaliacdo.

Portanto, a criacio de um método com boa reprodutibilidade, que simplifique a coleta
de informagdes, que reduza o tempo de execugdo, que ndo exija a presenca de avaliador treinado
presencialmente na consulta poderia representar um considerdvel avango para o diagndstico

clinico de hirsutismo e consequentemente a sua maior utilizacao.
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3.1 Objetivo primario

Avaliar a acuricia de diferentes métodos para o diagndstico de hirsutismo em pacientes
do ambulatério de Endocrinologia e Metabologia e de Ginecologia e Obstetricia utilizando

como padrdo-ouro a aferi¢do de dois avaliadores médicos devidamente treinados.

3.2 Objetivos especificos

3.2.1 Avaliar a acuricia do escore de Ferriman-Gallwey realizado por meio de imagens obtidas

por camera de celular para o diagndstico de hirsutismo.

3.2.2 Avaliar a acurédcia de escore simplificado de Ferriman-Gallwey obtido a partir da

avaliacdo de mento, abdome superior e abdome inferior para o diagndstico de hirsutismo.

3.2.3 Estimar a acurécia de escore de Ferriman-Gallwey autoavaliado para o diagndstico de

hirsutismo.
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4.1 Estudo matriz e consideracdes éticas:

Trata-se de estudo observacional, com delineamento transversal, descritivo e analitico com
inclusdo prospectiva de pacientes realizado na Faculdade de Medicina e Hospital das Clinicas
da Universidade Federal de Minas Gerais. O projeto foi aprovado pelo Comité de Etica e

Pesquisa — nimero CAAE 30675320.4.0000.5149.
4.2 Participantes
4.2.1 Critérios de inclusdo

Mulheres em idade reprodutiva entre 18 e 50 anos, atendidas nos ambulatérios de
Ginecologia Endécrina (Instituto Jenny de Andrade Faria), Endocrinologia (Ambulatério
Borges da Costa) e Clinica Médica (Ambulatério Bias Fortes) no periodo de julho de 2021 a
dezembro de 2022.

4.2.2 Critérios de exclusio

Os critérios de exclusdo para este estudo foram: 1) doenca de pele disseminada (ex.
pénfigo vulgar, psoriase, celulite/fasceite, etc) ou alteracdo cosmética da pele (ex. tatuagem)
que impedisse ou prejudicasse a visualiza¢do completa de mais de uma drea da pele; 2) uso de
androgénios exdgenos (ex. transexuais Female To Male) que modificasse o padrdo natural de
crescimento de pelos na mulher ou de medicamentos que causassem a hipertricose (fenitoina,
acetazolamida, ciclosporina, minoxidil, diazéxido, estreptomicina, psoraleno); 3) doenga ou
condicdo psiquidtrica que pudesse ser influenciada pelos tipos de procedimentos realizados

(fotografia; coleta de pelos).
4.3 Coleta de dados:

ApOs a concordancia e assinatura do termo de consentimento livre esclarecido (TCLE)

foram  coletados os  dados para  correlacdo  clinica e  imaginoldgica.

4.3.1 Dados de identificagao

Nome, data de nascimento, etnia, telefone de contato e email.

4.3.2 Anamnese dirigida
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As pacientes foram questionadas quanto a menarca, historia familiar de hirsutismo,
histéria de outras manifestacdes de hiperandrogenismo (acne/alopécia), diagndsticos clinicos
(incluindo sindrome do ovério policistico e hiperplasia adrenal congénita), medicamentos em
uso, histérico do ciclo menstrual, data da dltima depilacdo, método de depilacdo utilizado e

incodmodo causado pelo aumento de pelos (ANEXO 1).

4.3.3 Questiondrio de autoavaliacdo do escore de Ferriman-Gallwey

Foi entregue questiondrio com desenho do escore de Ferriman-Gallwey e descricdo das
imagens e dos pontos a serem observados para comparacdo e pontuacdo do escore pelas

pacientes (ANEXO 2).

4.3.4 Exame fisico

Avaliacao de composi¢ao corporal por meio de peso, altura, cdlculo de indice de massa
corpdrea (IMC), circunferéncia abdominal e escore de Ferriman-Gallwey (dois avaliadores

independentes).

4.3.5 Exames complementares

Obtencao de imagens com camera do celular modelo Samsung AS51 com 48 megapixels
das nove areas avaliadas (ldbio superior, mento, térax, braco, dorso, lombar, abdome superior,

abdome inferior e coxas) no escore Ferriman-Gallwey (por drea maior e focada).

4.3.6 Método — mF-G obtido por imagem

Todas as pacientes foram avaliadas para realizacdo do mF-G por dois dos trés examinadores
(FVC-TFO-TFO) previamente treinados (indice de concordincia acima de 90%). Apdés, as
imagens eram capturadas por camera de telefone e permaneciam guardadas por dois meses até

serem novamente pontuadas por trés médicos (MOP-TFO-TFO) para realizagao do mF-G.

4.4 Analise de dados



37

O software JAMOVI versao 2.2 disponivel no http://www.jamovi.org foi utilizado para

analise estatistica dos dados.
4.5 Analise estatistica:
4.5.1 Diagndstico de hirsutismo obtido por imagem

A simetria da distribuicdo das varidveis foi testada por meio do teste de Shapiro-Wilk.
Posteriormente, o teste T de Student foi aplicado para as varidveis de distribuicio normal, o
teste de Mann-Whitney para as varidveis sem distribuicao normal e o teste exato de Fisher para
comparar variaveis categéricas. Realizado o teste de Kappa de Fleiss para avaliar concordancia
entre os trés examinadores que fizeram o mF-G por meio de imagens e a andlise de Bland-
Altman para comparar os diferentes métodos no diagndstico de hirsutismo (diagndstico mF-G

obtido por imagem versus avaliagdo clinica presencial).
4.5.2 Diagnoéstico de hirsutismo por autoavaliagao

A normalidade da distribuicdo das varidveis foi testada pelo teste de Shapiro-Wilk.
Apbs, o teste T de Student foi aplicado para as varidveis de distribui¢do simétrica, o teste de
Mann-Whitney para as varidveis distribuicdo assimétrica e o teste exato de Fisher para
comparar varidveis categodricas. Andlise de Bland-Altman foi realizada para comparar os
diferentes métodos no diagndstico de hirsutismo (diagnéstico mF-G obtido por dois
examinadores treinados versus avaliacdo autorreportada). Além disso, foram analisadas a
sensibilidade, a especificidade, valor preditivo positivo, valor preditivo negativo e a acurdcia
adotando apenas valores de cinco dreas autoavaliadas (labio superior, mento, térax, abdome
inferior e coxas). Essa avaliacdo foi denominada escore “Hirsuta,” uma vez que ja havia sido
adotada em 2015 em estudo com brasileiras de Gabrielli et al.*® Foi definido como corte para o

mF-G o valor > 4-6. Significancia estatistica foi assumida com p < 0.05.

4.5.3 Diagnéstico de hirsutismo por método simplificado

A simetria da distribuicdo das varidveis foi testada por meio teste de Shapiro-Wilk.
Posteriormente, o teste T de Student foi aplicado para as variaveis de distribuicdo normal, o
Teste de Mann-Whitney para as varidveis sem distribui¢do normal e o Teste exato de Fisher foi
utilizado para comparar varidveis categoricas. Andlise de Receiver Operating Characteristic
(ROC) foirealizada para avaliar a performance do método simplificado para predizer ou excluir

o diagnodstico de hirsutismo. O método simplificado para o diagndstico de hirsutismo foi


http://www.jamovi.org/
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comparado quanto a sensibilidade, especificidade e acurécia, utilizando como padrdao-ouro o
escore de Ferriman-Gallwey modificado realizado por dois examinadores independentes e
previamente treinados, com um indice kappa de concordancia de 90%.
Foi adotado como corte para o mF-G padrdo-ouro o valor > 4. Significancia estatistica foi

assumida com p < 0.05.
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Abstract

The gold standard for diagnosing hirsutism is based on the modified Ferriman-Gallway (mFG) score, requiring trained and
in-person evaluation. Our study aimed to evaluate whether using mobile phone images of the nine mFG areas could offer an
alternative way to support the diagnostic of hirsutism. All patients from an endocrine outpatient clinic underwent an initial
mFG evaluation by two blinded, trained examiners. Then, images of the nine mFG areas were acquired using a mobile device
(48 MP) under standard conditions and artificial illumination. A cutoff mFG score of >4 (suggested by European Society of
Human Reproduction and Embryology) or > 6 (proposed by The Endocrine Society) has been established as the criteria for
diagnosing hirsutism. After storage, the individual patients’ images were submitted for mFG analysis by three independent,
blinded examiners. Overall, 70 females were evaluated; 27.5% of the patients had an mFG score > 4. The mean age + SEM
was 33.2+ 1.13 years. The first consideration was the evaluation of the examiners who analyzed the images. In this group,
the inter-rater reliability based on the Fleiss’ Kappa identified an agreement of 81.4%, with a Kappa index of 0.75 consid-
ered strong for clinical evaluations. For mFG score > 6, the agreement was 77%, and the performance of Kappa Index was
0.62 (moderate). Independently of the cutoffs, the Bland—Altman analysis established a concordance of 0.89 (95% CI [0.83,
0.92]) between the in-person and image-based methods to score mFG. The lower limit of agreement of the estimated mFG
scores was — 2.08 (95% CI [— 2.73, — 1.43]), and the upper limit of agreement was 4.14 (95% CI [3.491, 4.79]). We observed
acceptable concordance between the image-based and in-person evaluation of mFG scores. Our results support the use of
image acquisition of mFG areas as a valid approach for diagnosing hirsutism.

Introduction

Hirsutism is a common condition that occurs in almost 10%
of women [1-4]. The presence of hirsutism can be related
to hormonal diseases, such as polycystic ovary syndrome
(around 70-80% of the cases), peripheral or idiopathic
hirsutism (10-15%), or less frequently, congenital adre-
nal hyperplasia, and virilizing tumors [1, 3, 5]. Currently,
a unique way of diagnosing hirsutism is through clinical
evaluation using the modified Ferriman Gallway score
(mFG) [6, 7]. Traditionally, a mFG score of > 8 used clini-
cally as the cutoff in the US and > has been proposed for
Latin Americans [6]. However, there is a consensus sup-
ported by European Society of Human Reproduction and
Embryology (ESHRE) that females with mFG scores >4 can
be considered hirsute[8].
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Establishing the mFG score requires a trained observer,
a well-lit room, and sufficient time to perform a satisfactory
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examination. Previous reports have also described a signifi-
cant variation between examiners [9] which limits the use of
mFG scores for epidemiological studies. Alternative ways to
establish hirsutism using self-reports or a structured ques-
tionnaire have been tried but are considered unsatisfactory
since many females with complaints about excessive growth
do not have hirsutism [5, 10].

Advances in technology and easy access to images in
mobile phones with improved cameras make it possible to
use this resource to diagnose hirsutism with promising per-
spectives on the associated use of artificial intelligence (AI).
Therefore, our study aimed to evaluate whether using images
of the nine mFG areas obtained with mobile phones could
offer an initial alternative method for diagnosing hirsutism.

Materials and methods
Design and ethical statement

This cross-sectional study was approved by the local
ethics committee of the Federal University of Minas
Gerais (UFMG), Brazil, under the number CAAE
30675320.4.0000.5149.

Patients

Women of reproductive age (between 18 and 50 years) were
recruited from the Endocrine outpatient clinics at Hospital
das Clinicas da UFMG, Brazil, from July 2021 to February
2022. For this study, we invited women irrespective of hav-
ing or not a chronic disease and registered the use of medi-
cations. The exclusion criteria comprised: (1) disseminated
skin disease (e.g., pemphigus, cellulitis, erythroderma, etc.)
and cosmetic treatment (e.g., tattoos), or other conditions
that may impair the correct visualization of more than one
area of the mFG score; (2) exogenous use of androgens (e.g.,
female-to-male transgender people or other similar situa-
tions); (3) drug therapy with medications that may increase
hair growth (e.g., phenytoin, acetazolamide, cyclosporine,
minoxidil, streptomycin, psoralen, etc.); and (4) psychiatric
conditions that may be influenced by stress while obtaining
the pictures. The main characteristics of the women evalu-
ated are shown in Tablel.

Methods

We obtained information regarding the clinical diagnosis,
medications, menses, history of alopecia or complaints about
excessive hair growth, and anthropometric data. For each
area of the mFG score, we identified a recent history of hair
removal or discoloration. All patients underwent an initial
evaluation of the mFG by two blinded examiners, who were

@ Springer

Table 1 Clinical characteristics of the patients

Age (years) (mean +SD) 32.9+9.6
BMI (kg/m?) (mean + SD) 32.1+7.06
Abdominal circumference (cm) (mean + SD) 100.0+15.9
Ethnic group (%)

White (n=12) 17.4
Black (n=16) 22.85
Mixed (n=25) 35.71

Not classified (n=17) 24.28
Menarche (age) (median; min—max) 12.0 (9.0 -18)
mFGs (median; min—-max) 2.0 (0-16)
Bothered by hirsutism (Y/N) 60/10
Alopecia (Y/N) 32/38
Oligo-amenorrhea (Y/N) 41/29
Diagnosis (%)

None (n=16) 22.85
PCOS (n=32) 45.70
CAH (n=3) 4.28
Cushing syndrome (n=1) 1.42
Hypertension (n=4) 5.70
Diabetes mellitus (n=5) 7.14

Other (n=3) 4.28

mFG modified Ferriman Gallway score, SD standard deviation, Y yes,
N no, BMI body mass index

registered separately. The three examiners (TFO-TFO-FVC)
were previously trained and presented a Kappa index > 0.9
before starting the data collection. After that, images of the
nine areas of mFG were acquired by the investigators using a
mobile device (Samsung A51, 48 MP) under standard condi-
tions and artificial illumination (24 LED ring light). All pho-
tographed areas had an adherent millimeter-scale inserted to
avoid bias due to the different distances of obtaining the pic-
tures. We compared both cutoffs of mFG >4 for defining hir-
sutism using ESHRE guidelines, and the scores of mFG > 6
suggested by the Endocrine Society for Latin women[6, 8].
Subsequently, the images of individual patients were sub-
mitted for mFG score analysis by three independent trained
blind examiners (MOP-TFO-TFO). Each observer registered
their scores individually, without any interference or access
to any information. These pictures were evaluated after at
least 2 months of storage, to avoid any bias related to an
eventual medical assistance performed by one of the exam-
iners (TFO).

Statistical analysis

Statistical analyses were performed using Jamovi software
(version 2.2—http://www.jamovi.org). Firstly, the normal
distribution of the data was accessed by Shapiro—Wilk analy-
sis. Two groups were compared using Student’s t test (if a
normal distribution identified) or Mann—Whitney U test (if
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an asymmetrical distribution of data was observed). Fisher’s
exact test was employed to comparison among categoric
variables. The Fleiss Kappa inter-rater agreement was used
to compare the scores of the three independent examiners
who analyzed the pictures. In addition, the Bland—Altman
analysis was performed to compare the two approaches to
establish hirsutism: in-person (gold standard) vs. image-
based. When appropriate, correlations were established
using Pearson’s correlation coefficient. Statistical signifi-
cance was assumed at p <0.05.

Results
Characteristics of the population studied

Overall, 70 females were evaluated, and 27.14% of the
patients had an mFG score >4 while 18.5% had a mFG
score > 6. At the time of the evaluation, 22 patients (31%)
had at least one area with recent hair removal or discolora-
tion. For the whole group, including hirsute and non-hirsute
females, the mean age + SEM was 33.2+ 1.13 years, BMI
was 32.140.97 kg/m?, and abdominal circumference was
100+ 2.45 cm (Table 1). The mean mFG score + SEM was
3.32 +0.44 (range 0-16). As expected, this mean + SEM
increased in the subgroup of hirsute women with mFG
score >4 for was 7.14 +0.74 and in the group (score > 6) for
9.54 4+ 1.10. No statistically significant differences between
the groups hirsute and non-hirsute were observed regard-
ing the ethnic group or the presence of alopecia (Fisher’s
exact test). The proportion of women with abnormal men-
ses (equal or inferior to 8 cycles per year) was significantly
elevated in mFG group (Fisher exact test p=0.003), but
equal to mFG group > 6 which did not reach statistical sig-
nificance (Fisher exact test p=0.11). Comparing the groups
of mFG >4 or mFG group > 6 against non-hirsute women,
we saw similarity regarding the age, menarche, BMI and
abdominal circumference. Details of the participants in sub-
groups are shown in Supplemental Tables 1 and 2.

Evaluation of the three independent examiners
of the pictures

The first consideration was the evaluation of the three inde-
pendent examiners who analyzed the images. In this group,
the inter-rater reliability based on the Fleiss’ Kappa assess-
ment identified an agreement of 81.4%, with a Kappa index
of 0.75 considered good for clinical evaluations. The partial
correlations (Pearson’s r) among the three observers were
0.925 (observers 1 and 2), 0.861 (observers 1 and 3), and
0.87 (observers 2 and 3). For mFG score > 6, the agreement
was 77%, and the performance of Kappa Index was 0.62

(moderate). Figure 1A summarizes the design and main
results of this study for the mFG score > 4.

Comparison between the methods

The second consideration aims to compare status (in-person
vs. image-based). The Bland—Altman analysis established a
good concordance of 0.89 (95% CI [0.83, 0.92]) between the
methods (in-person vs. image-based) (Fig. 1B). The lower
limit of agreement of estimated mFG scores was — 2.08
(95% CI [— 2.73, — 1.43]), and the upper limit of agreement
was 4.14 (95% CI1 [3.491, 4.79)).

Discussion/conclusions

This study showed that using images acquired in mFG areas
is a valid approach for diagnosing hirsutism. This state-
ment is based on the acceptable concordance between the
mFG scores established using images obtained with mobile
devices 48 MP (analyzed by clinicians) and those assessed
by two independent trained examiners, considered the gold
standard.

The idea of exploring mFG scores using images is not
new. Previous studies have attempted to use photographs of
FG areas. In a study by Hines et al., pictures from the face
and abdomen 3-5 days after shaving were taken using stand-
ard cameras with conventional films (Kodacolor VR 200),
and the images were analyzed on a computer [11]. In Hold-
away et al., conventional photographs from shaved areas
(faces) were taken immediately, followed by one week [12].
In the last decades, we have experienced a huge improve-
ment in image technology and data processing, bringing a
chance to revisit the methods for diagnosing hirsutism. Some
advantages of the new digital cameras are the support for
the best focus, better control of light, low cost, digital zoom,
and the possibility of producing several pictures ready to
be stored.

We believe using images can be a satisfactory alternative
for obtaining mFG scores when a trained observer is una-
vailable. It does not have the disadvantages of self-reported
hirsutism, which is usually discordant with the mFG scores
[10]. Hence, it may be a possible option for epidemiological
studies. There are other potential advantages of image-based
mFG score evaluation, such as the possibility of digitally
amplifying pictures and storing and reviewing them for bet-
ter comparison.

A strength of our study is that it revisits the diagnosis
of hirsutism by employing a new technique; our data are
consistent with the expected variations between observers,
as reported in the literature [9]. Despite the relatively small,
our work is not dissimilar in size to other exploratory studies
with semi-quantitative assessments in clinical and laboratory
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Fig. 1 Summary of the design
(A) and concordance between
the methods (B)

A

IN-PERSON

FROM PICTURES

-
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mFG score
Mean from 2 independent examiners
(previous F-Kappa Index =92%)

-

mFG score
3 Individual independent examiners
(F-Kappa Index 81.4 %)

Bland-Altman Plot

Difference between measures

004

Average between measures

CONCORDANCE BETWEEN THE METHODS = 0.89 ( 95% CI= 0.83-0.920)

medicine [13, 14]. We truly believe that our results can be
replicated in other ethnic groups but with different cutoffs
for diagnosing hirsutism [15, 16].

There were also limitations. Firstly, we can mention the
number of participants. We know by the literature that the
increase in the number of the subjects (but not the number of
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Bland-Altmann Analysis

examiners) could rise even more the expected kappa index;
that could improve the results to mFG > 6 to a similar level
obtained with mFG >4 [17]. Nevertheless, because we
consider the Bland—Altman concordance for both cutoffs
reasonable, we agreed to maintain the data and the num-
ber of participants. Another limitation of our study was not
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exploring other clinical manifestations of hyperandrogenism
easily accessed by images such as the sideburns which is not
currently included in the mFG scale[18].

Future applications of this work could include the analy-
sis of these images by artificial intelligence (AI), aiming to
build an accurate tool to diagnose hirsutism[19-21].

In conclusion, our results support the use of image acqui-
sition of mFG areas as a possible method for establishing
hirsutism.
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ABSTRACT

The aim of this study was to evaluate the efficacy of a self-assessment questionnaire
for hirsutism using the latest cutoff values recommended by the Endocrine Society (ES) for Latin-
American women and by the European Society for Human Reproduction and Embryology (ESHRE).

Female premenopausal outpatients (n = 188) completed a self-assessment
questionnaire, scoring hair presence across the nine areas evaluated by the modified Ferriman-
Gallwey (mFG) scale. The results were compared with clinician-assessed scores rated independently
by two trained physicians. Scores in the Hirsuta questionnaire, derived from self-assessment of five
areas of the mFG scale, were also evaluated. The ethnic composition of the sample was as
follows: 23.1% white, 25.8% black, 48.9% mixed, and 2.1% other backgrounds (Indigenous, Asian).
The participants had age and BMI of (mean + standard deviation) 33.7 + 9.9 years and 29.8 + 7.21
kg/m?, respectively. The most common areas of excessive hair growth were the chin, upper and
lower abdomen, and thighs. Relative to clinician-assessed mFG scores, self-assessed mFG scores
had an accuracy of 80% using ES criteria for hirsutism diagnosis, with a sensitivity of 95.45%,
specificity of 56.25%, positive predictive value of 30.10%, and negative predictive value of 98.40%.
Self-assessed mFG had lower accuracy (71%) for diagnosing hirsutism when the ESHRE criteria were
applied. Self-assessed mFG had low specificity, limiting its application. The results
of this study do not support the use of the self-assessed mFG or Hirsuta scores for diagnosing
hirsutism in a clinical setting, although both scoring systems may be useful for screening hirsutism
in epidemiological studies.

Keywords
Hirsutism; self-assessment; assessment, process; hyperandrogenism; polycystic ovary syndrome

INTRODUCTION
Hirsutism is a common condition that affects
around 10%-15% of women and is characterized
by excessive growth of terminal hair distributed in
a pattern typically observed in men (1-3). Clinical
diagnosis of hirsutism is required for the identification
of key hyperandrogenic disorders such as polycystic
ovary syndrome and virilizing tumors (3,4). Even when
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not associated with other comorbidities, hirsutism has a
negative impact on women’s quality of life (5).
Currently, the gold-standard method for diagnosing
hirsutism is the modified Ferriman-Gallwey scale °
(mFG). This system evaluates hair growth across nine
body areas (upper lip, chin, arms, upper and lower
abdomen, chest, legs, and upper and lower back) (1,6).
The cutoft values for hirsutism based on the mFG score
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vary by ethnicity. Thus, scores > 8 identify hirsutism in
Caucasian women while scores 2 6 identify hirsutism in
Latin-American women (3,6). Notably, the evaluation
of the mFG score requires time, good illumination, and
a trained investigator (7-9).

Because of intrinsic difficulties in determining the
presence of hirsutism, other approaches to establish the
diagnosis of excessive hair growth have been proposed,
in particular, the self-assessed mFG scores (2,7,10-13).
Results from these studies in difterent populations have
shown variable correlations between self-assessed and
clinician-assessed mFG (7).

Opinions regarding self-assessment of hirsutism
vary among authors. While some caution against self-
assessment due to the potential for misclassification
or overestimation of hirsutism’s severity (2,7), others
acknowledge the usefulness of self-assessment to
a limited or moderate degree (10-12). One study
demonstrated 89% accuracy and internal consistency
with a self-assessment questionnaire for identifying
hirsutism among 90 women in Brazil (the Hirsuta
score) (11). The participants used a self-administered
instrument to evaluate hair distribution across five
body areas, and their responses were verified against
the mFG (11).

In light of these observations, our study evaluated
the accuracy of the self-assessed mFG using a structured
questionnaire and the Hirsuta score against mFG
scores independently rated by two blinded trained
observers (clinician-assessed mFG). The results were
analyzed considering cutoff values recommended by
the Endocrine Society (ES) for Latin-American women
and by the European Society for Human Reproduction
and Embryology (ESHRE).

SUBJECTS AND METHODS

This cross-sectional study was approved by the ethics
committee of Federal University of Minas Gerais
(UEMG), Brazil (CAAE 30675320.4.0000.5149). All
participants signed an informed consent form.

Patients

Women aged 18-50 years were recruited from endocrine
and gynecologic outpatient clinics at Hospital das
Clinicas at UFMG from July 2021 to December 2022.
All women with this condition were included, even
those using medications or being treated for chronic
disorders. The exclusion criteria were the presence of

Arch Endocrinol Metab, 2024, v.68, 1-10, €230271.

Self-assessed vs clinician-assessed mFG

any of the following conditions: (A) generalized skin
disease (eg., pemphigus, cellulitis, erythroderma),
cosmetic treatment (eg., tattoos), or any other
situation (eg., use of bandage) that could impair the
correct visualization of more than one area assessed in
the mFG score; (B) androgen treatment (eg., female-
to-male transgender people or other similar situations);
(C) use of medications that accelerate hair growth (¢.,
phenytoin, acetazolamide, cyclosporine, minoxidil,
streptomycin, psoralen); and (D) any psychiatric
conditions that may affect mFG scoring.

The participants underwent clinical evaluation that
included data collection about history of alopecia,
hirsutism, menstrual cycles, use of medications, family
history of hirsutism, and complaints about excessive hair
growth. Anthropometric measurements were obtained,
including body mass index (BMI) and abdominal
circumference. Two blinded independent clinicians
assessed the participants’ mFG scores under optimal
conditions. The clinicians were previously trained and
demonstrated a high level of inter-rater reliability with a
kappa coefficient above 0.9. Information about recent
history of hair removal or discoloration was obtained
for each area assessed in the mFG score.

To establish the diagnosis of hirsutism, we adopted
the latest criteria recommended by the Endocrine
Society (ES) and the European Society for Human
Reproduction and Embryology (ESHRE). These
criteria consider the diagnosis of hirsutism at cutoff
values > 6 in Latin-American women and > 4,
respectively.

The participants were asked to complete a
questionnaire with detailed illustrations of increasing
hair growth degrees in the nine body areas assessed
by the mFG score, rating their scores for each area
(Supplementary Figure 1). To prevent misclassification
of hirsutism, we excluded from the analysis women
who had one or more areas of hair removed (41 and 44
women in the ES and ESHRE analysis, respectively).

Statistical analysis

The software Jamovi, Version 2.2 (http://www.jamovi.
org) was utilized for statistical analysis, with all data
being anonymized before input. The normality of the
variables’ distributions was verified using the Shapiro-
Wilk test. Student’s # test was applied for data with
normal distribution, and the Mann-Whitney U test was
utilized for data with non-normal distribution. Fisher’s
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exact test was employed to compare categorical data.
P values < 0.05 were considered statistically significant.
The Bland-Altman analysis was performed to compare
the two approaches for hirsutism diagnosis (z.e., self-
assessed versus clinician-assessed mFG and Hirsuta
score versus clinician-assessed mFG). The diagnosis of
hirsutism was determined according to cutoff values
recommended by the ES and ESHRE. Clinician-
assessed mFG scores were considered the gold standard.

RESULTS

Table 1 shows the characteristics of the participants.
The participants had (mean =+ standard deviation)
age of 33.7 £ 9.9 years, BMI of 29.8 + 7.21 kg/m?,
and abdominal circumference of 92.4 + 15.9 cm. The
ethnic composition of the sample was as follows: 21.4%
White, 28.7% Black, 47.8% Mixed, and 2.1% of other
backgrounds (Indigenous, Asian). The most common
comorbidity observed was polycystic ovary syndrome
(present in 22.5% of the participants), followed by
(13.9%),
anxiety (11.9%), congenital adrenal hyperplasia (4.2%),

hypertension (14.9%), diabetes mellitus

and Cushing’s syndrome (1%).

The between
and clinician-assessed mFG scores was 0.478 (95%
confidence interval [CI] 0.354-0.588), indicating a
moderate level of agreement. The Bland-Altmann
analysis identified a bias of -4.67 (95% CI -5.37 to
-3.96). The lower limit of agreement was -13.84 (95%
CI -15.05 to -12.64) and the upper limit was 4.50
(95% CI 3.30-5.71; p < 0.001), indicating a lack of
concordance between the assessments.

correlation  value self-assessed

Overall, self-assessed mFG scores were greater than
clinician-assessed mFG scores. As shown in Figure 1,
self-assessed mFG scores were significantly higher than
clinician-assessed scores both in women with and
without hirsutism, as determined by ESHRE and ES
cutoffs. This trend of overestimation is concerning, as it
shows that women categorized as not hirsute by clinician
assessment reported self-assessed mFG scores on par
with those women who were considered hirsute by
clinicians according to the ESHRE criteria (Figure 1A).
Importantly, among women who were determined not
to have hirsutism based on clinician-assessed scores,
the mean self-assessed score fell within the hirsutism
cutoff values established by the American Society
for Reproductive Medicine (ASRM) and ESHRE.
This discrepancy could lead to the misclassification of
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Table 1. Characteristics of the participants (n = 188) categorized
according to the Endocrine Society definition of hirsutism for Latin-
American women (mFG > 6)

Characteristics Values
Age (years) — mean + SD 33.7+99
BMI (kg/m?) — mean + SD 298+7.21
Abdominal circumference (cm) — mean + SD 924+159
Ethnic group — %
White 231
Black 258
Mixed 48.97
Other 2.1
Menarche (age) — mean + SD 126+2.14
mFGs — median (min-max) 8.25 (6-16)
Bothered by hirsutism (yes) — % 50
Alopecia (yes) — % 39.1
Oligo/amenorrhea (yes) — % 50.5
Diagnosis — %
PCOS 23.80
CAH 4.08
Cushing’s syndrome 2.04
Hypertension 12.24
Diabetes mellitus 10.88
Anxiety/depression 15.64
Other 36.73

Abbreviations: BMI, body mass index; CAH, congenital adrenal hyperplasia; mFG, modified
Ferriman-Gallwey scoring system; min-max, minimum and maximum values; PCOS, polycystic
ovary syndrome.

these women as having hirsutism (Figure 1A and 1B).
An analysis by individual areas of body hair revealed
significant differences between self-assessed and clinician-
assessed scores in the chest, upper arm, upper abdomen,
and upper back (according to ESHRE criteria) (Figure
2A) and upper arm and upper abdomen (using ES
criteria) (Figure 2C) among women determined to have
hirsutism based on clinician-assessed scores (p < 0.05
for all these areas). However, for women classified as
not having hirsutism by clinician assessment — regardless
of whether ESHRE or ES criteria were applied — the
self-assessed scores in all nine areas evaluated were
significantly higher than the corresponding clinician-
assessed scores (Figures 2B and 2D).

Figure 3 shows receiver operating characteristic
(ROC) curves of the accuracy (area under curve
[AUC]), sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) of
self-assessed mFG scores. The best accuracy of the
self-assessed mFG score was with the ES criteria for
diagnosing hirsutism; in this context, the AUC was
0.80, sensitivity 95.45%, specificity 56.25%, PPV
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30.10%, and NPV 98.40% (Figure 3A). However, these
metrics declined when the ESHRE criteria was applied
for diagnosing hirsutism: AUC of 0.71, sensitivity of
94.87%, specificity 37.36%, PPV 39.36%, and NPV

Self-assessed vs clinician-assessed mFG

94.44% (Figure 3B). The Hirsuta score had lower
performance compared with the self-assessed mFG
score, with AUCs of 0.73 (ES criteria) (Figure 3C) and
0.69 (ESHRE criteria) (Figure 3D).

A ESHRE B ES

16 = 16 +

1ad ANOVA p<0.0001 " ANOVA p<0.2201 Clinician-assessed
C I Il Hirsutism

mFG Score

Clinician- Self-
assessed assessed

Clinician- Self-
assessed

No hirsutism

Self-assessed
=3 Hirsutism

3 No hirsutism

= Cutoff value for diagnosing
hirsutism according to

assessed ESHRE (A) and ES (B) criteria

Figure 1. Mean clinician-assessed and self-assessed modified Ferriman-Gallwey (mFG) scores considering the criteria proposed by the (A) European
Society for Human Reproduction and Embryology (ESHRE) and (B) Endocrine Society. Abbreviation: ANOVA, analysis of variance.

Upper Lip

Thigh*
Upper Arm*

Upper

Lower Back Abdomen*

Lower

ack®
Uppergack Abdomen

WITH HIRSUTISM mFG > 4)

Upper Lip*

Thigh* Chin*

4 Upper

hest*

Chest Arre®

Upper
Abdomen*
Lower
Abdomen*

Lower

Back*
Upper
Back*

WITHOUT HIRSUTISM mFG < 4)

ESHRE criteria

Upper Lip
3
Chin

Upper Arm*

Upper
Abdomen*®
Lower
Abdomen

Lower Back

Upper Back

WITH HIRSUTISM mFG > 6)

the modified Ferriman-Gallwey (mFG) system. The charts are categorized according to the presence or absence of hirsutism (as determined by clinician
assessment) and utilizing cutoff values proposed by the (A and B) European Society for Human Reproduction and Embryology (ESHRE) and (C and D) =
Endocrine Society (ES). The numbers (green) correspond to score values. Abbreviation: mFG, modified Ferriman-Gallwey scoring system. *P < 0.01. S

Arch Endocrinol Metab, 2024, v.68, 1-10, €230271.

Upper Lip*®

3

Upper Arm*

Upper

o .
Lower Back Abdomen®

Lower

HpperBack Abdomen®

WITHOUT HIRSUTISM mFG < 6)

ks;



751

Sensitivity
(Al
(@]
1

Sensitivity | 95.45%
Specificity | 56.25%
25 AUC 0.80
PPV 30.10%
NPV 98.40%
O_
100 75 50 -25 0
1-Specificity
C
100
754
oy ore
2 6
a 207 Sensitivity | 72.73%
3 Specificity | 60.71%
5 | AUC 073
PPV 26.67%
NPV 91.83%
O_

100 75 50 25 0
1-Specificity

Self-assessed vs clinician-assessed mFG

751

4

Sensitivity
(Oa
(@]
1

Sensitivity | 94.87%
Specificity | 37.36%
55 AUC 0.71
PPV 39.36%
NPV 94.44%
04
100 75 50 -25 0
1-Specificity
D
100
75 1
z ore
2 4
2 50 1 —

2 Sensitivity | 66.67%
A Specificity | 58.24%
25 AUC 0.691

PPV 40.62%
NPV 80.3%
O_

100 75 50 -25 0
1-Specificity

Figure 3. Receiver operating characteristic (ROC) curves of the diagnosis of hirsutism according to self-assessed modified Ferriman-Gallwey scores and
Hirsuta scores. The graphs are categorized according to cutoff values proposed by the (A and B) Endocrine Society (ES) and (B and D) European Society
for Human Reproduction and Embryology (ESHRE). Abbreviations: AUC, area under the curve; mFG, modified Ferriman-Gallwey; NPV, negative predictive

value; PPV, positive predictive value.

DISCUSSION
The mFG score is the mainstay for the diagnosis of
hirsutism (3,4). Because the mFG assessment requires
specific conditions and examiner training, other
alternatives to identify hirsutism based on nonstructured
or structured questionnaires have been explored. The
present study evaluated the accuracy of a structured
questionnaire  (self-assessed mFG) in diagnosing
hirsutism in a mixed population considering the cutoft
values for hirsutism of > 6 as recommended by the ES
for Latin-American women and > 4 as recommended
by the ESHRE.

The results showed that self-assessed mFG was
only moderately accurate in identifying the presence of

Arch Endocrinol Metab, 2024, v.68, 1-10, €230271.

excessive hair growth and had a critically limiting low
specificity. In agreement with the literature, the self-
assessed mFG exhibited a high NPV (98.4%), which
may make this tool useful for screening the presence
of hirsutism in large epidemiological surveys (2,7).
Notably, studies have shown that around 39%-69%
of women bothered by excess hair identified by self-
reported questionnaires do not meet mFG criteria
for hirsutism (2,7). The results of the present study
identified almost 50% of women with self-assessed
mFG scores compatible with hirsutism who were not
considered hirsute when evaluated by trained examiners.

Ethnicity affects the cutoft values of mFG scores. In
a Brazilian study published a few years ago, a simplified
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self-assessment questionnaire named Hirsuta, which
was based on self-reported mFG scores in five areas
(upper lip, chin, chest, lower abdomen, and thighs),
reported a diagnostic accuracy for hirsutism of 88.9%,
with sensitivity of 85% and specificity of 90%, using a
mFG score cutoff value of > 8 (11). The population
of that study, aged 35-72 years, was composed mainly
of Black women (78.7%), while non-Black participants
comprised 21.3% of the sample (11). This sample
composition contrasts with that of our sample, which
had 28.7% of Black and 71.3% of non-Black participants,
all of whom younger than 51 years. Contrary to what
we had expected, the Hirsuta score had a lower accuracy
(73% and 69%, respectively, according to the latest ES
and ESHRE criteria) than the self-assessed mFG score.

Our study has some strengths. First, the clinician-
assessed mFG scores were independently rated by two
blinded and trained examiners. Second, the sample
included a reasonable number of participants with
variable degrees of hirsutism. Limitations of the study
include the use of a convenience sample of participants
identified from an outpatient clinic, many of whom had
comorbidities and used medications. By using this type
of approach to select the participants, we were unable
to analyze the prevalence of hirsutism; therefore, the
results observed are based on a potentially higher
prevalence rate, which typically reduces the NPV and
increases the PPV. Despite of that, the usefulness of
a high NPV remains unchanged: in a simulation, the
NPV reaches 99.58% when the prevalence of hirsutism
is assumed to be 5% and decreases slightly to 98.59%
when the prevalence is assumed to be 15%.

In conclusion, this study found limitations in the
clinical use of a self-assessed structured questionnaire
to establish the diagnosis of hirsutism. However, this
type of questionnaire may be useful for screening in
epidemiological studies where the exclusion of women
with excessive hair growth is intended. Future research
using image-based artificial intelligence could enhance
the quantification of excessive hair, promoting more
reproducible and accurate evaluations.
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Supplemental Figure 1. Questionnaire for self-assessment of the modified Ferriman-Gallwey scoring system.
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de pelos em vocé. Caso esteja depilada, por favor nos informe também, incluindo o tempo desde
a ultima depilagdo, o método e se descoloriu os pelos.

1. LABIO SUPERIOR:

() NAO DEPILADO

( ) DEPILADO HA ___DIAS: Método () cera. () lamina. () laser () outro
»  descoloriu algum pelo? () SIM ()NAO

Zero: | \ )
(nenhum pelo aumentado ! (_a\ .y
de tamanho) \._/-'/ \_,/’
0 1 2
ZERO (0): 1: Alguns pelos 2: varios pelos 3: bigodinho fino  4: varios pelos no
NAO TENHO grossos isolados grossos labio superior,
NENHUM PELO (raros) ocupando padrdo masculino
AUMENTADO parte do labio

2. QUEIXO ( MENTO):

( ) NAO DEPILADO

( ) DEPILADO HA ___DIAS: Método () cera. () lamina. () laser () outro
» descoloriu algum pelo? () SIM () NAO

Zero:
(nenhum pelo aumentado
de tamanho)
0 1 2

ZERO (0): NAO 1: Alguns pelos 2: varios pelos 3: pequeno 4: varios pelos ao
TENHO grossos isolados grossos ocupando cavanhaque longo do queixo
NENHUM PELO (raros) no queixo parte do queixo, padrdao masculino
AUMENTADO nos 2 lados
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3. BRACO:

() NAO DEPILADO

( ) DEPILADO HA ___DIAS: Método () cera. () lamina. () laser () outro
* descoloriu algum pelo? () SIM ()NAO

Zero: _ ‘
(nenhum pelo
aumentado de
tamanho) . ” .
Ay
1 2

ZERO (0): NAO 1: Um ou alguns 2: varios pelos 3: maior 4: bragco

TENHO NENHUM  pelos grossos e grossos quantidade de totalmente
PELO longos isolados ocupando parte pelos grossos em coberto de pelos
AUMENTADO (raros) no brago do brago quase todo o brago, grossos e longos

mas com falhas

4. TORAX

( ) NAO DEPILADO

( ) DEPILADO HA ___DIAS: Método () cera. () lamina. () laser () outro
»  descoloriu algum pelo? () SIM ( )NAO

Zero:
(nenhum pelo
d tamanin) 'ﬁ/
0 1
ZERO (0): NAO 1: Um ou alguns 2: varios pelos 3: area maior de 4: varios pelos ao
TENHO pelos grossos grossos ocupando pelos grosso longo de todo o
NENHUM PELO isolados (raros) mais de uma juntando mais de peito com padrao
AUMENTADO em 1 s6 lugar (ou regido do térax (0  uma regido, mas masculino
ao redor do redor mamilo e com falhas
mamilo ou entre entre as mamas)
as mamas)

5. ABDOMEN SUPERIOR

( ) NAO DEPILADO

( ) DEPILADO HA ___DIAS: Método () cera. () lamina. ()laser ( )outro
» descoloriu algum pelo? () SIM () NAO

Zero: / \ ( ( i {
(nenhum pelo L3 L . ks._/ ) kD \:/ ' \J \\:./

aumentado ) t i
de tamanho) : ; R0 HER,

0 1 2 3 4
ZERO (0) : 1: Um ou mais 2: varios pelos 3: drea maior de 4: varios pelos ao
NAO TENHO pelos grossos grossos fazendo um  pelos grossos se longo de todo o
NENHUM PELO isolados (raros) “carreirinho” acima  expandido paraos abdémen com
AUMENTADO acima do umbigo do umbigo lados do abdome  padrdo masculino
Pag. 2
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6. ABDOMEN INFERIOR:

( ) NAO DEPILADO

( ) DEPILADO HA ___DIAS: Método () cera. () lamina. () laser () outro
» descoloriu algum pelo? () SIM () NAO

Zero: /oo )\ /o
(nenhum pelo / ‘ "\-,‘ / i I\‘. /

aumentado de tamanho

£
e

0 1 2

ZERO (0): NAO 1: Umou 2: varios pelos 3: area maior de pelos

TENHO NENHUM  alguns pelos grossos em grossos se expandido
PELO grossos abaixo sequencia, fazendo para os lados do
AUMENTADO do umbigo um “carreirinho” abdome (abaixo do

abaixo do umbigo  umbigo)

4: abdomen
inferior
totalmente
coberto de pelos
grossos e longos

7. DORSO

( ) NAO DEPILADO

( ) DEPILADO HA ___DIAS: Método () cera. () lamina. () laser () outro
e descoloriu algum pelo? () SIM () NAO

Zero:

(nenhum pelo
aumentado
de tamanho)

/\ 1 2 g

ZERO (0): NAO 1: Um ou alguns 2: varios pelos 3: dorso quase todo
TENHO pelos grossos grossos ocupando cheio de pelos
NENHUM PELO  isolados (raros) no mais de uma regido grossos e longos

AUMENTADO dorso do dorso (mas com falhas)

4: varios pelos ao
longo de todo o
dorso com padrao
masculino

8. LOMBAR

( ) NAO DEPILADO

( ) DEPILADO HA ___DIAS: Método () cera. () lamina. () laser ( )outro
« descoloriu algum pelo? () SIM () NAO

| ! \ jl . \ / ; s
Zero: e /
(nenhum pelo ‘w \‘r |

aumentado
de tamanho)
0
Vo1 2 3
ZERO (0): NAO  1: Um ou mais 2: varios pelos 3: drea maior de
TENHO pelos grossos grossos juntos na  pelos grossos se

expandido para os
lados da regiao
lombar

NENHUM PELO isolados (raros) na  regido lombar
AUMENTADO regido lombar

4: varios pelos ao
longo de todo a
regido lombar com
padrao masculino
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9. RAIZ DAS PERNAS
( )NAO DEPILADO

Zero:

(nenhum pelo
aumentado de tamanho

( )DEPILADO HA __ DIAS: Método () cera. () ladmina. () laser ( )outro
*  descoloriu algum pelo? () SIM () NAO

3

3: area maior de pelos
grossos se expandido
para todas as partes
da coxa, mas com
falhas (areas abertas)

4: coxas
totalmente
coberto de pelos
grossos e longos

1
0

ZERO (0): NAO 1: Umou 2: varios pelos

TENHO NENHUM  alguns pelos grossos em

PELO grossos nas sequencia em mais

AUMENTADO coxas de uma regiao ou
se estendendo
para baixo
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ABSTRACT

Introduction: Hirsutism is a prevalent condition among women and represents a primary clinical

feature of polycystic ovary syndrome (PCOS).

Areas covered: Our study aims to address the principal challenges associated with this hyperandro-
genic manifestation in PCOS women. Our narrative review based on the available indexed literature
explored the complexities of establishing mFG cutoff values for various ethnic groups, investigated
hirsutism during peri- and postmenopausal stages, and examined the role of oxyandrogens.

Expert opinion: Hirsutism may have a negative impact on the quality of life and on the mental health,
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being associated with anxiety and depression. Future perspectives for its diagnosis include the use of
artificial intelligence and the consideration of the distress caused by excessive hair growth.

1. Introduction

Hirsutism, characterized by the presence of terminal hair
growth in a male pattern in women, can affect up to 15% of
the female population [1-6]. Beyond its cosmetic implications,
the emergence of terminal hair in typically male-pattern areas
such as the upper lip, chin, arms, legs, and thorax may indicate
the presence of hyperandrogenic conditions, with polycystic
ovary syndrome (PCOS) being the most common associated
disorder [7,8].

Excessive hair growth can result from augmented androgen
levels or an increased sensitivity of hair follicles to androgens,
promoting the transformation of vellus hair into terminal hair
[9,10]. Vellus hair is characterized by being poorly pigmented,
fine, and short, while terminal hair is coarse, pigmented, and
typically exceeds 5mm in length if not removed [5,9].
Evaluating the presence of hirsutism conventionally involves
the modified Ferriman-Gallwey score (mFG), which rates nine
androgen-sensitive body areas (upper lip, lower face, chin,
chest, upper and lower abdomen, back, lower back, and
upper thighs) on a scale of zero to four based on the distribu-
tion of terminal hair [5,11]. Achieving an accurate mFG score
requires some conditions such as an adequate lighting,
a trained observer, and sufficient time for the assessment
[12,13].

Despite hirsutism being the most common clinical manifes-
tation of hyperandrogenism, there is limited correlation
between androgen levels and the severity of hirsutism based
on the mFG score [14]. This discrepancy can be attributed to
various factors, including differing methodologies, types of
androgens assessed, and cutoff values applied [14].

Several questions surrounding the definition of excessive
hair growth in PCOS. They concerned the cutoffs in different
ethnic groups, modifications with aging, and differences in

PCOS phenotypes along the decades of life. The proposal of
this narrative review is to discuss the challenges and the
future perspectives for the diagnosis of hirsutism in PCOS
women.

1.1. Origins of hyperandrogenism in PCOS

Various mechanisms underlie the sustained hyperandrogenic
state observed in Polycystic Ovary Syndrome (PCOS), encom-
passing both reproductive and metabolic facets (as depicted
in Figure 1). Among these mechanisms, dysregulation of the
Gonadotropin-Releasing Hormone (GnRH) pulse generator has
been reported, potentially leading to heightened LH pulse
frequency and amplitude [15]. LH serves as the primary stimu-
lator of the steroidogenic apparatus with in the theca com-
partment, promoting ovarian androgen synthesis while also
desensitizing the hypothalamus to the negative feedback sig-
nals from progesterone [16].

Although no alterations in Adrenocorticotropic Hormone
(ACTH) secretion have been substantiated, approximately 20-
25% of PCOS patients manifest adrenal hyperandrogenism,
characterized by the concurrent secretion of adrenal andro-
gens, including dehydroepiandrosterone sulfate (DHEAS)
[17,18].

The ovary plays a pivotal role in the manifestation of hyperan-
drogenism in PCOS, displaying a confluence of histological and
functional aberrations. Typically, the ovarian morphology in PCOS
is marked by the presence of multiple atretic follicles characterized
by persistent androgen production by the theca cells, albeit with-
out a granulosa layer competent in converting androstenedione
to estrogen [19]. Notably, granulosa cells in PCOS demonstrate
diminished aromatase (CYP19A1) activity, thus augmenting the
pool of available androgens [20,21]. In addition, is known that

CONTACT Fabio Vasconcellos Comim @ fcomim@medicina.ufmg.br @ Department of Clinical Medicine, Faculty of Medicine, Federal University of Minas Gerais,

Av Prof Alfredo Balena 190 Room 246, Belo Horizonte, MG 30130-100, Brazil
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Article highlights

o Hirsutism is a key clinical manifestation of polycystic ovary syndrome
(PCOS) and may vary according to ethnicity.

o While the Ferriman-Gallwey score is the standard to determine the
presence and the degree of hirsutism, other alternative options to
identify excessive hair growth should be developed.

e There are challenges regarding the definition of hirsutism as the
inclusion of distress caused by increased hair is not usually
considered.

PCOS theca produced larger amounts of androgens because
a disrupted CYP17A1 activity, possible due effects of increased
abundance of insulin and IGF-1 or reduced adiponectin [22-24].
Due to the absence of menstrual cyclicity, this protracted andro-
gen secretion may endure for an extended duration compared to
normative physiological patterns in women.

The metabolic disorder in PCOS characterized by insulin
resistance can also favor an increase in free (active) testoster-
one through the reduction of the liver production of sexual
hormone binding globulin (SHBG) [25].

In skin, an increased expression of 17BHSD type 5, an
enzyme responsible for the conversion of androstenedione
to testosterone also contributes for the increased and persis-
tent pool of androgens [26,27]. There is also evidence of
a disruption in the steroidogenic enzymes in the hair follicle
cells. Previous studies have indicated an association between
5a-reductase type 1 gene variants and excessive hair growth
[28]. Other studies explored the role of type 2 173-HSD gene
and aromatase gene in the scalp and abdomen hair but with-
out significant differences regarding the severity of hirsutism

[29,30]. As a whole, many different factors may contribute for
excessive hair growth in PCOS.

1.2. Defining hirsutism in women: criteria, cutoffs, and
interpretation of mFG according to ethnic groups

Hyperandrogenism is a defining feature of PCOS, with approxi-
mately 75-85% of PCOS women experiencing excessive hair
growth [8]. For many years, the established cutoff for diagnos-
ing hirsutism was an mFG score of =8, based on the 95th
percentile observed in white women in Ferriman’s study
(Figure 2) [8].

In 2018, the Endocrine Society introduced different cutoffs
based on ethnicity, with thresholds ranging from =9 to 10 for
Mediterranean, Hispanic, and Middle Eastern women, =6 for
South American women, and =2 for Han Chinese to =7 for
Southern Chinese women (Table 1) [8]. These concepts were
totally reviewed in the 2023 International Evidence-Based
Guideline for PCOS, which suggests an mFG of 4-6 for
women, highlighting the importance of considering ethnic
variations [31]. This recommendation was based on
a consensus recommendation (CR) since most of the studies
performed to define the normal values of mFG score were not
population-based and suffered on some degree from referral
bias [3,32-40,42-45]. The absence of epidemiological data is
critical. Even in non-populational studies, there are differences:
PCOS women evaluated in primary care settings are typically
leaner and less hirsute than those seen in tertiary care [46].
Consequently, the definition of mFG limits using specialized
outpatient clinics may yield higher cutoff scores and should
not be extrapolated for a whole population.

HIPERANDROGENISM IN PCOS

HIPOTHALAMUS/ PITUITARY

Abnormal Hypothalamic and pituitary function: LH excess

_______________ - A
Disruption of the negative feedback to steroids (P) i = é by ADRENAL
A S ’
; \Vé/ :‘; ! /D secretion of androgens (including oxyandrogens)

oA M ’

METABOLIC DISORDER y
Insulin Resistance /. \\t o 7’
& SHBG and " FAI - 1

< Adiponectin /° OVARY
° =l Theca cells: overexpression of steroidogenic enzimes (CYP17A1)

SKIN

/> peripheral conversion to androstenedione to testosterone

Granulosa cells: reduction of the aromatase (CYP19)
Hormonal imbalance (GDF-9, AMH, inhibin)
> number of antral follicles
Oligoanovulation

PERSISTENT PRODUCTION OF ANDROGENS

Vellus Hair

Terminal Hair

Figure 1. Hyperandrogenism in PCOS. the hyperandrogenism is the hallmark of PCOS. Isolated or associated factors involving the ovarian and adrenal axis
aggravated by increased peripheral conversion of androgens and increased bioavailability may contribute for an increased hyperandrogenemia. Hirsutism will be
characterized by the development of terminal hair in androgen-dependent areas in the women.
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Figure 2. Modified ferriman-gallwey score. the modified ferriman-gallwey score(mFG) is the gold standard method for quantification of hirsutism based on the score
of hair growth (0-4) in nine androgen-sensitive areas. According to recommendations from the 2023 international evidence-based guideline for the assessment and
management of polycystic ovary syndrome, ‘a modified ferriman-gallwey score (mFG) of 4-6 should be used to detect hirsutism, depending on ethnicity,
acknowledging that self-treatment is common and can limit clinical assessment’ [31]. Previous mFG score cutoff were > 2 for Asian women, > 7 for Southern
Chinese women, > 6 for South American women, > 9-10 for Mediterranean, hispanic, and Middle Eastern women and > 8 for United States and United Kingdom
black or white women [8]. Figure from ref [32]. reproduced with permission of elsevier (5676010945733).

Table 1. Modified ferriman-gallwey cutoffs according to ethnicity.

Total Stablished Populational/Primary/Secondary/Tertiary
Ethnicity Country subjects cutoff care basis? Reference: Autor, Year.
Caucasian England 430 >8P Preemployment Physical Exam Hatch R et al. [32].
Japanese Japan 677 >6 NA Ichikawa Y et al., 1988.
Hispanic Chile 236 >5P Primary Care Téllez R; Frenkel J [33].
African-American and Caucasian  USA 369 >6° Preemployment Physical Exam Knochenhauer ES et al. [3]
Mediterranean Spain 154 >8¢ Blood Donators Asuncién M et al. [34]
Thai-Thai, Chinese-Thai, Thailand 531 >3¢ Primary Care Cheewadhanaraks S et al. [35]
Muslim-Thai
Not specified Turkey 204 =11° Primary Care Sagsoz N et al. [36]
Caucasian, Hispanics and USA 633 >8° Preemployment Physical Exam DeUgarte et al., 2006 [37].
African-American
Han China in 838 >2° Populational Zhao JL et al., 2007.
Shandong
White and Caucasian Turkey 121 >11° Tertiary Care Api M et al. [38]
Not specified Colombia 323 >6° University Students and Health Rios X et al., 2010.
Professionals
Iranian Iran 898 >8* High -School Students Noorbeala MT; Kefaie P [39].
Korean Korea 1010 >6° Preemployment Physical Exam Kim JJ et al. [40]
Chinese China 2988 >5° Populational Zhao X et al. [41]
Chinese China 10120 >4P Populational Li R, et al., 2012.
White, Black, Mixed race and Colombia 830 >12° University Students Naranjo AL et al., 2012.
Indigenous
Not specified Turkey 1034 =110 Tertiary Care Déner N; Ekmekgi TR [42].
Not specified Indonesia 30 >2¢ Tertiary Care Karimah et al. [43]
[IFilipino Filipines 128 >7° Secondary and Tertiary Care Llagan MKCC et al. [44]

2Cutoff based on 90" percentile; b Cutoff based on 95" percentile; © Cutoff based on 97,5t percentile.

PCutoff based on cluster analysis; *Cutoff based on other criteria/not specified.

However, other questions regarding the diagnosis of
hirsutism remain obscure. It is unclear if the use of 95"
percentile may represent the true division between hirsute
and non-hirsute women [3,5,47,48]. Studies using cluster

analysis presented different cutoffs, lower than the usual
recommended, being =3 for White and Black woman and =5
for Asian (Han Chinese) women [37,41]. These cutoffs seem
to vary along the age, decreasing with advance of the
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decades [41,48]. Although the prevalence of hirsutism does
not significantly differ among ethnicities, the severity can
vary; for example, the mean mFG score is lower in women
from East Asia compared to South Asia; therefore, it is
crucial to tailor cutoffs accordingly [49,50]. While
a consistent mFG threshold could facilitate comparisons,
accounting for ethnic differences and skin types when
assessing hirsutism is essential.

1.3. PCOS phenotype evolution and hirsutism in Peri and
post-menopause

PCOS is an exclusion diagnosis and relies on reproductive
characteristics. Several factors may lead to a misdiagnosis of
PCOS, as the establishment of PCOS in adolescents or the
absence of identification of other causes of hyperandrogenism
such as congenital adrenal hyperplasia (CAH) [31].
Additionally, in some PCOS women have already undergone
hair removal, the clinical assessment may be difficult.
Recommending a two-week period without hair removal
before mFG evaluation or reviewing recent photos of terminal
hair in certain areas can help clarify the diagnosis.

The high rate of underdiagnosed PCOS women is also
important. It is estimated that approximately 50% of women
not receiving a proper PCOS diagnosis, even when meeting all
criteria [51]. For example, a retrospective cohort study of over
2 million women in the UK identified a prevalence of PCOS in
1.34%, dramatically below the expected prevalence [51,52].
The delay to diagnosis was also a relevant concerned in
women with PCOS [53]. This oversight can have serious con-
sequences due to the long-term risks of comorbidities like
diabetes, hypertension, infertility, depression, and endometrial
cancer.

Recent evidence suggests that PCOS phenotypes can
change over time. A study by van Keizerswaard et al. observed
a decrease in the proportion of women with PCOS phenotype
A over the decades, but mFG scores and the prevalence of
hirsutism remained relatively stable [54]. At the second decade
of life, the mean (95% Cl) of mFG and the proportion of clinical
hyperandrogenism were respectively 5.8 (4.4-7.1) and 26.2
(18.4-38.5) while at the fifth decade the same parameters
were 4.5 (2.0-7.1) and 31.8 (11.5-62.5) [54]. Evidence of sus-
tained hirsutism has been suggested by other studies with
postmenopausal PCOS, it would be possible to have a hirsute
woman at forties or fifties without hyperandrogenemia or
changes in the ovarian ultrasound [54,55]. If hirsutism may
remain as a true phenotype character of postmenopausal
PCOS remains to be proved in other studies.

1.4. Role of new androgens in PCOS and peripheral
hirsutism

Androgen measurement is recommended in cases of hirsutism
or suspected PCOS, primarily focusing on serum testosterone
levels, the main androgen in women. Mass spectrometry is the
gold standard for assessing testosterone and other androgens,
although other techniques [such as electrochemiluminescence
(plus calculation), equilibrium dialysis, or ammonium sulfate
precipitation] are still used globally [8,31,56].

Emerging evidence indicates that oxyandrogens, namely
11B-hydroxyandrostenedione(110HA4) and 11p-
hydroxytestosterone (110HT), produced by the adrenal
glands, and transformed in peripheral tissues in 11-
ketoandrostenedione  (11KA4) and 11-ketotestosterone
(11KT), may exhibit androgenic properties similar to testoster-
one and androstenedione (Table 2). These hormones (110HA4,
11KA4, T10OHT and 11KT) seem to be elevated in PCOS women
compared to control subjects [57,58]. Notably, they do not
decrease after menopause, suggesting their potential role in
hirsutism development or manutention [59,60].

1.5. Comorbidities in PCOS

PCOS is a complex endocrine disorder associated with several
coexisting medical risks that significantly impact overall health
[61,62] (Figure 3). Epidemiological data indicate a fourfold
increased risk of obesity in women with PCOS compared to
those without this condition [63]. PCOS patients are prone to
binge eating disorders, anxiety, depression, and metabolic
syndrome [62,64]. Approximately 1.5-10% of PCOS women
have type 2 diabetes, with hyperandrogenism playing a role
in insulin resistance and ovarian androgen production [64].
Other clinical conditions correlated with PCOS include nonal-
coholic fatty liver disease (NAFLD), with a high prevalence rate
in younger PCOS patients [65]. Hyperandrogenism may con-
tribute to NAFLD development. Obstructive sleep apnea (OSA)
risk is notably elevated in PCOS patients, potentially involving
hyperandrogenism as a contributing factor [62]. Whether hir-
sutism itself could be a marker for PCOS complications is
uncertain.

1.6. Treatments for hirsutism

The 2023 International Evidence-Based Guideline for PCOS
evaluated the efficacy and safety of anti-androgens, combined
oral contraceptives (COCPs), mechanical laser, and light thera-
pies for managing hirsutism [31]. COCPs are considered super-
ior to metformin or anti-androgens in reducing hirsutism,
while anti-androgens are reserved for cases where COCPs are
contraindicated, not tolerated, or ineffective over a six-month
period [31,47]. Metformin alone is not expected to reduce
excessive hair growth satisfactorily [47] Similarly, inositol is
not supported for treating hirsutism associated with central
obesity [31,47]. Mechanical laser and light therapies may be
considered for hirsutism treatment, especially in cases linked

Table 2. Relative potency of androgens and new oxyandrogens.
Steroid

Relative Potency

1) SDHEA 1
2) 110H-Androstenedione 2
3) DHEA 1
4) Androstenedione 4
5) testosterone 80
6) 11keto-testosterone 80
7) DHT 120
8) 11KDHT 120

DHEAS= dehydroepiandrosterone sulfate; DHEA= dehydroepiandrosterone;
DHT= dihydrotestosterone; 11KDHT = 11-keto- dihydrotestosterone. Adapted
from ref [48].
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PCOS AND COMORBIDITIES
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Figure 3. Comorbidities in PCOS women. PCOS is the main cause of hirsutism. In addition to reproductive abnormalities, a long list of comorbidities has been
reported including cardiometabolic diseases and related disorders (such as NAFLD and asthma). There is a recent alert regarding the high rate of psychiatric illness

such as anxiety, depression, and eating disorders in women with PCOS.

to depression, anxiety, or reduced quality of life [31,47].
Although the adrenal is one key point for androgen excess
in PCOS, there is no current recommendation for the use of
adrenolytic therapies to reduce testosterone, DHEAS, andros-
tenedione, or oxyandrogens along the women'’s lifespan [31].
As whole, the therapies for hirsutism remain the same, includ-
ing for postmenopausal women, without great modifications
in the general scenario.

2. Conclusions

Hirsutism constitutes a clinical diagnosis primarily reliant
upon the evaluation of the modified Ferriman-Gallwey
(MmFG) scoring system, typically indicating scores above 4-
6. While the prevalence of excessive hair growth remains
relatively consistent across various ethnic groups, it is
important to note that the diagnostic thresholds may exhi-
bit variations. Prior to categorizing hirsutism as solely an
aesthetic concern, it is imperative to recognize that it is an
underlying condition intertwined with several clinical and
psychological comorbidities.

3. Expert opinion: reflections on hirsutism concepts
and future diagnosis

PCOS is the leading cause of hyperandrogenism in women,
warranting the exploration of more accurate and reproducible
hirsutism identification methods. Unfortunately, the use of
self-questionnaires, have failed to identify hirsutism, in part
because a significant number of participants with lower or
zero mFG scores, complained about excessive hair growth
[6,13]. The perception of being bothered by hirsutism using
a self-questionnaire but having zero mFG reached 30% in the
SELF study [6]. Even in distinct ethnic groups, with different

mFG cutoffs, the performance of self-questionnaire is poor,
maybe only being useful to predict its absence based on its
low sensitivity and high specificity. Despite these difficulties,
the 2023 International Evidence-Based Guideline for PCOS,
recognize the importance of the self-assessment of unwanted
excess hair growth in cases when clinical signs of hyperandro-
genism are not clearly evident on examination [31].

As discussed, most of the studies that identified mFG cut-
offs were not population-based. These studies are necessary to
set up real parameters without referral bias. However, the
execution of this kind of study is not easy because mFG
requires a trained observer and an available patient. One
possible solution for having a medical diagnosis of mFG not-
in-person is through the analysis of obtained images of mFG
areas. A recent study from Olivera et al.,, suggests the feasi-
bility of assessing the mFG score using mobile images without
compromising the diagnostic accuracy [12]. In addition, there
is evidence that artificial intelligence (Al) could accurately
interpret the mFG scores, supporting a more reproductive
and accurate diagnosis of hirsutism.

Nevertheless, defining hirsutism is a more complex task. This
condition may have a negative impact on quality of life and on
mental health, being associated with anxiety and depression
[13,66-70]. There are some pertinent criticisms based on the
absence of inclusion of a criterion considering the distress
caused by unwanted hair growth. We believe that the inclusion
of a ‘distress’ criteria would potentially help women with lower
or borderline mFG scores and that complaints about regional or
stigmatized hirsutism, as in face, remembering that this area and
the abdomen are the most commonly affected. However, the
benefit of changing or modifying the current standard (mFG) to
a new one (for example mFG+distress scale) need to be proved
by robust studies, so there is no evidence for this use currently
(Figure 4).
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Figure 4. Future perspectives for the diagnosis of hirsutism. the current definition of hirsutism is based essentially on the mFG score adjusted to ethnic variations.
Future perspectives include the employment of novel technologies for the identification of excessive hair growth and the distress caused by this condition.

Another relevant gap, as mentioned earlier, is the role of
oxyandrogens on hyperandrogenic disorders. We believe that
prospective studies will confirm if these androgens contribute
to PCOS development along a women'’s lifespan. To date,
some intriguing associations have been published about
early pubarche and oxyandrogens. Equally, it is not clear
whether an association between peripheral (idiopathic) hirsut-
ism and oxyandrogen levels exists.

The accurate identification of hirsutism and hyperandro-
genemia through new technologies will benefit women at
risk of clinical and psychological disorders contained in the
PCOS spectrum. Future studies will also clarify whether hirsut-
ism after menopause may be useful as a clinical parameter to
predict clinical and psychiatric outcomes.
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To the editor,

Hirsutism is a prevalent and distressing condition, affecting about 13% of women [1-3]. Currently, the only way
to define hirsutism is through the modified Ferriman-Gallwey (mFG) score, which consists of semi-quantitative
analysis of hair in nine areas of the body[1-3]. Cook et al. (2011) proposed the use of a simplified Ferriman-
Gallwey score (SFG) based on the total mFG of three areas (cheek, upper abdomen, and lower abdomen) (Fig 1)
showing a predictive positive value (PPV) from 74.8% to 87% [4]. We revisited the utility of employing sFG in
a sample of Brazilian outpatients, comparing the performances of sFG with the cutoff of mFG of > 4 or > 6,
according to the last update from the 2023 International Evidence-based Guideline for the Assessment and
Management of Polycystic Ovary Syndrome [3]. This cross-sectional study was carried out from June 2021 to
February 2023 enrolling patients aged between 18 and 50 years recruited at outpatient clinics. The full description
of the methods including sample size, detailed clinical and laboratory evaluation, inclusion and exclusion criteria,

and ethical approval (CAAE  30675320.4.0000.5149) is available at  Figshare = (DOI

10.6084/m9.figshare.23671317). To establish the mFG, the median of the scores of two independent blind

examiners was chosen.

Modified Ferriman-Gallwey (mFG) Score
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Fig 1. Simplified Ferriman-Gallwey score as proposed by Cook et. al [10].
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A total of 188 women were included in this study. The (mean = SEM) for age was 33.7 + 0.7 years, BMI 29.8 +
0.5 kg/m?, and total mFG score 2.8 + 0.2. The frequency of ethnic background was 23.1 % for whites, 25.8 % for
blacks, 48.9% for mixed, and 2.7% for others (e.g., indigenous) [5]. The prevalence of hirsutism in our study was
17.6 % considering the criteria (mFG > 6). Our results confirmed by multiple linear regression (Adjusted
R2=0.986; p<0.001) that the five best predictors for mFG score were the upper abdomen, cheek, lower abdomen,
thorax, and upper lip. As the positive predictive (PPV) and negative predictive (NPV) of the miniscore for
hirsutism are dependent on the prevalence of the disorder evaluated, we performed a simulation showing values
for differing prevalence rates of hirsutism (Table 1). When adopting the criteria (mFG > 6) (n=147), the sensitivity
of sFG was 76.9% (95% CI =56.4-91.0%), and the specificity 95.0% (95%CI =89.5-98.2%) with an accuracy of
91.8% (95% ClI= 86.2 — 95.7%). Using (mFG > 4), the sensibility and CI of sFG were lower 55.6%, (95% CI
40.0-70.4%), and the specificity higher, 97.2% (95%CI 93.0-99.2%) with an accuracy of 87.2% (95% CI 81.6 —

91.6%).

Table 1. Positive predictive (PPV) and negative predictive (NPV) values for differing prevalence rates of
hirsutism based on a miniscore (sFG)

Prevalence mFG > 6 mFG >4

PPV (%) NPV (%) PPV (%) NPV (%)
5% 50.48 98.91 49.67 97.71
10% 68.28 91.73 67.57 95.29
15% 77.37 96.45 76.79 92.71
20% 82.88 95.04 82.42 89.98
25% 86.59 93.50 86.21 87.02

sFG= simplified Ferriman Gallway score; PPV=positive predictive value; NPV=negative predictive value.

To the best of our knowledge, this is the first study to test sFG utility in Latin American women. The benefits of
using sFG instead of mFG are based on easy access to the three mFG sites, reduced time, and less embarrassment
in verifying areas such as the thorax and thighs [4]. We believe that the mini score, as an alternative method, could
be considered an easier option for epidemiologic research, or according to the patient’s or doctor’s preference. In
conclusion, our results confirm the reliability of sFG as an effective predictor of hirsutism in a non-Caucasian

woman.
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Self-Reported Modified Ferriman-Gallwey Versus
Investigator Modified Ferriman-Gallwey
to Establish the Prevalence of Hirsutism

Talita Fischer Oliveira, MD,! Talita Fernanda Oliveira, MD,! and Fabio Vasconcellos Comim, MD, PhD'2i

Dear Editor:

e WeRe pleased TO Read the article of Chin et al.

entitled *“Prevalence of Hirsutism Among Reproductive-

Aged African American Women,'” published recently in the
Journal of Women's Health.'

The article addresses a relevant topic, the prevalence of
hirsutism in African American women. It also brings inter-
esting connections with other clinical manifestations of hy-
perandrogenism, such as alopecia and acne. Although very
relevant and attending one the highlights of the AE-PCOS
Society Taskforce, we would like to make some consider-

ations about this study, as detailed hereunder:

1. The prevalence of hirsutism was obtained from a co-
hort of women with uterine fibroids (the study of en-
vironment, lifestyle, and ﬁbroids) We look at these
data with attention since there is evidence from the
hiterature linking an version chance of uterme h-
broids in polycystic ovary syndrome (PCOS).? Al-
though no consensus about this relationship exists, the
study of Huang et al. suggests that insulin resistance,
present in almost half of PCOS women, may be pro-
tective against the development of fibroids in PCOS.’
Since hyperandrogenism is a hallmark of PCOS (*75%—
85% of PCOS women are hirsute), and this cohort may
have fewer PCOS patients, we can speculate whether
the real prevalence of hirsutism would be
underestimated. Indeed, the number of women who
presented with PCOS using the Rotterdam Consensus
criteria in the study was 5.2% of the studied population
(82 in 1556 individuals), inferior to 8% of the study of
Azziz et al.*

2. The definition of hirsutism was based on the self-
reported modified Ferriman—Gallwey (mFG) and not
the mFG established by trained investigators. From

our point of view, these tools are not equivalents, and
the self-reported mFG questionnaire should be previ-
ously validated and compared with clinician mFG.
Furthermore, self-reported mFG tends to overestimate
real mFG. For example, in the study of Pasch et al.,
the mean difference (standard deviation) between
patient self-assessment mFG score and investigator
mFG score was so high as 4.66 points.’ So,
consequently, the prevalence of hirsutism based just on
the self-score criteria among African American wo-
men in this study may be falsely increased.

3. The use of self-score questionnaire is useful, but they
may create some caveats. According to the study, 463
women (29.75% of the total number of enrolled
participants) reporting an mFG of *‘zero’’ complained
about excessive hair growth, Future in- vestigations
would help to comprehend how the self- perception of
hirsutism is affected in this group of women.

4. We understand the several difficulties of accessing
hirsutism during premenopausal years. However, it
appears that a suspension of oral contraceptive treat-
ments as long as one month, as it was proposed in the
study, may not be enough to modify the whole pattern
of hair growth.

Finally, we congratulate the authors for this excellent and
important study that probably will base other similar studies
in the future.

Kind regards,
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6 DISCUSSAO

No estudo que avaliou o escore mF-G obtido por meio de andlise de imagens de celular,
houve boa concordancia entre os escores mF-G estabelecidos a partir de imagens captadas com
dispositivos moveis e aqueles obtidos por dois examinadores treinados independentes,
considerado 0 padrdo-ouro.
Do ponto de vista epidemioldgico, tem aplicacdo para realizacio de estudos populacionais que
estabelecam valores de corte do escore de Ferriman-Gallwey e do ponto de vista de saide
publica, torna acessivel avaliacdo especializada a pacientes moradores de &4reas remotas,
economizando tempo e recursos. Ainda, tem potencial para ser empregado para monitoramento
do hirsutismo uma vez que os dados fotograficos podem ser armazenados e comparados

posteriormente.

Ainda que essa avaliacdo com examinadores a distancia se configure como um método
novo e exploratorio, o uso de tecnologias na avaliagdo de doencas enddcrino-ginecolégicas nao
€ um conceito recente. Em 1985, fotografias foram empregadas para quantificar resposta ao
tratamento com acetato de ciproterona em mulheres com hirsutismo. Neste estudo, aplicou-se
técnica fotogréfica simples para acompanhar o crescimento dos pelos ao longo de uma semana,
demonstrando precisdo, reprodutibilidade e aceitacdo pelas pacientes. ** Em 2001, Hines et al
também utilizou fotografias para avaliar regido de face e de abdome em pacientes com
hirsutismo. Foi desenvolvido um sistema de andlise de imagem assistida por computador para
medir diferentes parametros: crescimento didrio dos pelos, densidade (nimero de pelos por area

de superficie) e o didmetro de pelos arrancados. *°

O resultado do presente estudo aumenta a confianca na utilizacdo de tecnologias,
possivelmente integradas com inteligéncia artificial (IA) na pratica médica. Essa abordagem
estd em consonancia com estudos que ja aplicam IA para o diagndstico de disturbios enddcrino-
ginecoldgicos. Exemplo recente € revisdo sistematica que incluiu 31 artigos sobre o uso de IA
no diagndstico da sindrome dos ovdrios policisticos. A revisao concluiu que a IA ofereceu um
alto desempenho diagndstico na deteccao dessa condi¢do, demonstrando seu potencial

significativo na drea médica.’!

A principal limita¢do do trabalho realizado a partir de imagens obtidas por cAmera de
celular foi o tamanho amostral reduzido, que pode ter sido uma das causas para a menor

concordancia evidenciada com o valor de 6 como corte para o mF-G.>2 Como destaque positivo,
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ressalta-se o fato de este ter sido o primeiro trabalho a validar o diagndstico de hirsutismo por

meio do uso de imagens.

Em relacdo a autoavaliacdo, a analise dos dados revelou uma acurdcia de 71% na
detecg¢do do hirsutismo pelo escore autorreportado, o que € considerado um valor moderado.
Entretanto, mostrou também um valor preditivo negativo elevado de 98,4%. Esse resultado
realc¢a a principal aplicacao do escore autorreportado na pratica clinica: descartar o diagndstico
de hirsutismo quando o escore de Ferriman-Gallwey for normal. Observou-se ainda que quase
metade das pacientes que se autoavaliaram como hirsutas ndo apresentaram hirsutismo clinico.
Esta disparidade entre a autoavaliagdo e a avaliacdo clinica evidencia a necessidade de

confirmacao do quadro a partir de avaliagao especializada.

Ao compararmos nossos resultados com outros estudos na literatura, verificamos que a
discrepancia entre a autoavaliacdo e a avaliagdo médica ¢ uma tendéncia consistente. Por
exemplo, em trabalho publicado em 2016, Pasch et al revelaram que o escore médio
autoavaliado era de 13,3 enquanto a avaliagio médica resultou em um escore médio de 8,63.%
Em avaliacdo com 68 pacientes com SOP na Espanha, a média de escore autoavaliado era de
151 em comparagio com escore médio de 12,0 realizado por médicos.”
Ainda, pontuacdes autorreportadas chegam a ser 60% mais altas quando comparados com

pontuagdes realizadas por médicos.**

O uso de escores simplificados autorreportados também ja foi objeto de estudo na
tentativa de facilitar o diagnostico de hirsutismo. Em 2015, Kazemi et al. conduziram um estudo
com 1160 mulheres iranianas para determinar qual area corporal seria a melhor preditora do
diagnostico de hirsutismo por meio de autoavaliacdo. Os autores descobriram que a avaliagao

do mento apresentou a maior area sob a curva ROC, com um valor de 0,81 (IC 0,78-0,84).%

Ao compararmos nossos dados com o estudo brasileiro de 2015 que desenvolveu o
escore "Hirsuta", observamos algumas diferencas notaveis. O escore "Hirsuta" é um método
autorreportado que avaliou cinco dreas especificas (labio superior, mento, térax, abdome
inferior e coxas) e alcangou uma acurécia de 88,6%, com sensibilidade de 85% e especificidade
de 90%, utilizando um ponto de corte maior ou igual a 5 para o diagndstico de hirsutismo. Em
contraste, quando aplicamos uma metodologia similar a nossa populacdo, ndo obtivemos
resultados tdo satisfatérios, obtendo uma acuricia de 69% com o ponto de corte de 4 para o

diagnéstico de hirsutismo. Esses achados sugerem que, embora o escore "Hirsuta" tenha se
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mostrado eficaz no estudo original, sua aplicacdo em populagdo diferente (no estudo original,
mais de 75% das pacientes eram pretas contrastando com apenas 28% das pacientes do nosso

estudo) pode nio replicar os mesmos niveis de precisdo. 4

Em relagdo ao escore simplificado, em que se examinou apenas 3 dreas afetadas (mento,
abdome superior e abdome inferior), ele pode ser considerado um método promissor para
avaliar pacientes com queixa de aumento de pelos. No presente estudo - em que 17,6% da
amostra era composta de mulheres com hirsutismo utilizando como corte 0 mF-G 4 - o método
simplificado apresentou acurdcia de 89,9% e valor preditivo negativo de 91,8%, considerado
satisfatorio. Os pontos positivos desse método incluem a eficdcia no rastreio inicial do excesso
de pelos terminais, a redugdo no tempo de avaliacdio (em vez de 9 dareas, apenas 3 sdo

examinadas) e a menor necessidade de exposi¢do corporal das pacientes.

O escore simplificado aplicado em populacdo brasileira mostrou coeréncia quando
comparado com resultado de trabalho anterior. Cook et al avaliou 1911 americanas em 2011 e
utilizou regressao linear para eleger trés areas com maior acuricia para identificar hirsutismo.
O uso do abdome superior, do abdome inferior e do mento como parte de um método

simplificado alcancou uma acuricia de 87,5% com o mesmo ponto de corte (>3).%

Outras dreas também ja foram avaliadas para compor um possivel método simplificado:
na China, foi utilizado ldbio superior, dorso, abdome inferior e coxas em uma amostra
exploratéria com 115 mulheres gravidas e, posteriormente, em uma coorte de validacdo com
mais de 1100 mulheres com SOP. Gestantes hirsutas (valor de corte do método >3) foram
identificadas com acuricia de 95,2% e o método foi validado em portadoras de SOP
evidenciando sensibilidade e especificidade de 97,6% e 96,4%, respectivamente.57 No Ird, 1126
mulheres foram avaliadas e a inclusdo das regides de labio superior, abdome inferior e coxas
no escore simplificado (valor de corte do método > 4) apresentou sensibilidade e especificidade

de 91,5% e de 92% em comparacdo com o padrio-ouro (mF-G com valor de corte > 8).%8

Em trabalho com 695 americanas em que metade das pacientes era hirsuta, a avaliacdo
apenas de abdome inferior e de mento apresentou sensibilidade de 100% com corte > 2, o que
pode ser til para estudos com populacdes com alta prevaléncia da condi¢do.”® Na India, essas
mesmas dreas foram utilizadas em mais de 600 pacientes com resultados parecidos:

sensibilidade de 100% e especificidade de 69,1%.%
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A escolha das dreas mais adequadas foi objeto de trabalho realizado com 227 pacientes
hirsutas na Turquia. Pelos terminais estiveram presentes no queixo em 97,4% (n = 221), nas
coxas em 96,5% (n = 219), no labio superior em 94,7% (n = 215) e no abdome inferior em
92,1% (n = 205), sendo significativamente mais elevado em comparacdo com as cinco outras
regides restantes (p < 0,001 para cada comparagdo). Desta forma, o autor sugere a avaliacdo

apenas dessas 4 regides para diagnéstico do quadro.®!

De forma geral, embora o método simplificado reduz a complexidade do exame, ele
ainda exige treinamento e adequacdo na iluminacdo para garantir a precisdo da avaliacdo. Além
disso, ndo substitui a avaliacdo completa e se configura como alternativa para excluir e rastrear

pacientes.

A principal limitacao do presente trabalho € justamente a populagcdo amostral utilizada.
Trata-se de pacientes que ja eram atendidas no ambulatério de Ginecologia e de Endocrinologia
e Metabologia e, por isso, ndo é possivel extrapolar os dados para avaliacdo de prevaléncia e de
corte mais adequado para populacdo geral. Além disso, ndo foi avaliado o nivel de escolaridade
das pacientes, que pode ter interferido no entendimento e na acurdcia do questiondrio
autorreportado. Em relacdo ao escore simplificado, foi identificada perda de 20% da amostra
devido a depilacdo de uma das areas avaliadas — especialmente mento - impossibilitando a

avaliacdo do escore simplificado.

Como pontos positivos do estudo, ressaltam-se a presenca de dois examinadores
treinados avaliando de forma independente as pacientes, a populacdo amostral com graus
variados de gravidade do hirsutismo e o fato de que 100% das pacientes responderam as
perguntas do escore autorreportado, indicando que elas se sentiram a vontade para fazer tal

avaliacdo.
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7. CONCLUSAO

Nossos achados reforcam a viabilidade de métodos alternativos para o diagndstico de
hirsutismo, destacando-se especialmente a aquisicdo de imagens das dreas do mF-G. Este
método demonstrou boa confiabilidade, oferecendo uma alternativa eficaz as avaliacOes

presenciais tradicionais.

A implementacdo de técnicas simplificadas para avalia¢do de hirsutismo, como o exame
de apenas trés dreas (mento, abdome superior e abdome inferior) também mostrou resultados
promissores, com acurdcia e valor preditivo negativo satisfatérios. Entretanto, para casos em
que a paciente tenha se depilado, ainda ha necessidade de confirma¢do com a avaliagdo das

demais areas escore de Ferriman-Gallwey.

Adicionalmente, a inclusdo de método de Ferriman-Gallwey autorreportado pode
complementar as avaliacOes clinicas, oferecendo uma abordagem acessivel para excluir o
diagnéstico de hirsutismo - sem que haja necessidade de avaliagdo médica especializada.
Assim, nossos resultados contribuem para a expansdao do uso de diferentes ferramentas
diagndsticas disponiveis para a avaliagdo do hirsutismo, promovendo praticas mais eficazes e
menos invasivas, e abrindo caminho para futuras pesquisas que possam refinar e validar esses
métodos em diferentes contextos populacionais. Além disso, estabelecem uma base para o
desenvolvimento e implementacdo dos diferentes métodos aliados a tecnologia no campo da

endocrinologia.
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ANEXO A — Questionario projeto hirsutismo

DATA DO QUESTIONARIO:___/____/ NUMERO:_____

NOME COMPLETO: DATANASCIMENTO: /[
EMAIL: TELEFONE:

PRONTUARIO:

ETNIA AUTO-DECLARADA:
MENARCA: CICLOS MENSTRUAIS ( )>8 X ANO ( )< 8X ANO ( JOUTRO

HIRSUTISMO? Vc se sente incomodada pelo aumento de pelos?
HISTORIA FAMILIAR DE HIRSUTISMO? (. )SIM : Quem ( )NAO

ALOPECIA? ( ) SIM. ( )NAO

avausoor | avauacor | \EDICAMENTOS EM USO
LABIO SUPERIOR
( )NAO DEPILADO. ( )DEPILADO HA DIAS
)DESCOLORIDO HA, DIAS
s L J Leod G e
ET LTS I £
kN 2 s . DORSAL
MENTO ( )NAO DEPILADO. ( )DEPILADO HA DIAS
( )NAQ DEPILADO. ( )DEPILADOHA ___ DIAS ( )DESCOLORIDOHA_____DIAS
( )DESCOLORIDO HA DIAS
BRAEG LOMBAR
( )NZ(\;O DEPILADO. ( )DEPILADO HA DIAS [ INAQDEGIIADG. (. JOEPMADDHA  IDIAS
| BReenI GRIBO A e ( )DESCOLORIDO HA DIAS
/ \ Lo\ foabn\ ol
Zero: { Zero: / L X /"’,;f NL AN ‘// \\
s f W ; TRk W wmere [0 NN Y SN
(RS o | il Ol e, X o
A NI T IR R Y T .
o 1 2 3 4 1 5 3 a4 !
ABDE)MEN SUPERIOR ) RAIZ DAS PERNAS
[ NGO DERILADO, [ IDERILADOHA, DIk ( )NAO DEPILADO. ( )DEPILADO HA DIAS
( )DESCOLORIDO HA____DIAS & \DESCOORIDBA i
Zero: 5 v e Ao
Iesbum ol A ) Fg sxl) /83 MZmirmc:“ | T } | | | | g)
) \ < \ L { \ / Sumentada de tamay - } | / L
/ ) \ S \\/;/ \,./ \ \\"/
1 2 3 4 5 (] s 3 I
ABDOMEN INFERIOR TORAX )
( JNAO DEPILADO. ( )DEPILADO HA DIAS ( )NAO DEPILADO. ( )DEPILADOHA ____ DIAS
( )DESCOLORIDO HA DIAS ( )DESCOLORIDOHA____ DIAS
/ o //
Zom: . o D[ =
00 0 e i B (s ("3 | | (= %) (A
W@ | L4 oy A 4 J FOR A ’) NI
1 2 3 4 o 1 2 3 4

DIAGNOSTICOS:
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ANEXO B - Questionario de autoavaliacio — escore Ferriman-Gallwey

ESCORE DE FERRIMAN: AUTO AVALIACAO

Nome: Data: Escore Final:

Este é um questiondrio que busca identificar se existe aumento de pelos (hirsutismo). Procure
responder como vocé classifica a presenca de pelos ( somente os grandes, pigmentados) nestas
9 regides do corpo na data de hoje. Faca um circulo no desenho que representa melhor o
padrdo de pelos em vocé. Caso esteja depilada, por favor nos informe também, incluindo o
tempo desde a ultima depilagdo , o método e se descoloriu os pelos.

1. LABIO SUPERIOR:

( YNAO DEPILADO

( )DEPILADO HA___ DIAS: Método ( )cera. ( )lamina. ()laser ()outro
» descoloriu algum pelo? { ) SIM { )NAO

Zero: ( \
!
{nenhum pelo aumentado a-_
de tamanho) \"*/
0 4
ZERO (0) : 1: Alguns pelos 2: véarios pelos 3: bigodinho fino  4: vérios pelos no
NAO TENHO grossos isolados grossos ocupando labio superior,
NENHUM PELO (raros) parte do labio padrdo masculino
AUMENTADO

2. QUEIXO [ MENTO):

( JNAO DEPILADO

( )DEPILADO HA___DIAS: Método ( )cera. ( )lamina. ()laser ()outro
+ descoloriu algum pelo? ( ) SIM ()NAO

Zero:

(nenhum pelo aumentado
de tamanho)

0 1 2 3
(]
~ ZERO (0): 1: Alguns pelos 2: varios pelos 3: pequeno 4: vdrios pelos ao
NAO TENHO grossos isolados grossos ocupando  cavanhaque longo do queixo
NENHUM PELO (raros) no queixo parte do queixo, padrdo masculino
AUMENTADO nos 2 lados

Pae. 1




3. BRACO:
( JNAO DEPILADO
( )DEPILADO HA___DIAS: Método ( )cera. ( Jlamina. ( )laser ( Joutro

+ descoloriu algum pelo? () SIM ( )NAO
| 2

Zero:
(nenhum pelo
aumentado de tamanho, (\/ K%\
1

0
ZERO (0} : NAO 1: Um ou alguns 2: vdrios pelos 3: maior 4: braco
TENHO NENHUM  pelos grossos e grossos quantidade de totaimente
PELO longos isolados ocupando parte  pelos grossos em coberto de pelos
AUMENTADO (raros) no brago do brago quase todo o brago, grossos e longos
mas com falhas
4. TORAX

( )NAO DEPILADO
( )DEPILADO HA___DIAS: Método ( Jcera. { Hamina. ()laser ( Joutro
* descoloriu algum pelo? () SIM ( )NAO

Zero:
(nenhum pelo
aumentado
de tamanha)
0
ZERO (0) : 1: Um ou alguns 2: vdrios pelos 3: drea maior de 4: varios pelos ao
NAO TENHO pelos grossos grossos ocupando pelos grosso longo de todo o
NENHUM PELO  isolados (raros) mais de uma regido juntando mais de peito com padrdo
AUMENTADO em1lsélugar(ou  do térax (o redor uma regido, mas masculino
ao redor do mamilo Eentreas com falhas
mamilo ou entre mamas)
as mamas)

5. ABDOMEN SUPERIOR

( )NAO DEPILADO
( )DEPILADO HA___DIAS: Método ( )Jcera. ()lamina. ()laser ( Joutro
* descoloriu algum pelo? () SIM ( )NAO

Zero:

(nenhum pel / [ . ( . ( \)

e s 8 () (0 (-

de tamanho) > : ( > I ( > i :.I /

0 : / SR fayas \
1 .2 3 4

ZERO (D) : 1: Um ou mais 2: varios pelos 3: drea maior de 4: vérios pelos ao
NAO TENHO pelos grossos grossos fazendo um  pelos grossos se longo de todo o
NENHUM PELO  isolados (raros) “carreirinho”acima  expandido paraos abdémen com
AUMENTADO acima do umbigo do umbigo lados do abdome  padrdo masculino

Bag- 2
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6. ABDOMEN INFERIOR:

( YNAO DEPILADO

( )DEPILADO HA___ DIAS: Método ( )cera. ()lamina. ()laser ( )outro
» descoloriu algum pelo? () SIM ()NAO

Zero: £ \ /ot 0\ /N
(nenhum pelo / \ FO L \ VA T
aumentado de tamanho / !. \\ J_." Jﬁl | f-’l E \ ,"i ‘JZ&- : ":I
[’ \ f 1A \ 1 |
| W L W o %}? | “@ |
| I | P | ! |
0 1 2 3 4
ZERO (O) : NAO 1: Um ou 2: vérios pelos 3: 4rea maior de pelos  4: abdémen
TENHO NENHUM  alguns pelos grossos em grossos se expandido  inferior
PELO grossos abaixo sequencia, fazendo para os lados do totaimente
AUMENTADO do umbigo um “carreirinho” abdome ( abaixo do coberto de pelos
abaixo do umbigo  umbigo) grossos e longos
7. DORSO

( JNAO DEPILADO

( JDEPILADO HA DIAS: Método ( )cera. ( Jlamina. ()laser ( Joutro

* descoloriu algum pelo? ( ) SIM ( )NAO

Zero: U -
(nenhum pelo Fll
aumentado el oM 0 ; tept
de tamanho) B phalil £t 1.4
A A A ; 'l.
; Ao AVTA DAY TR A TR
1 2 3 4
ZERO (0) : 1: Um ou alguns 2: vdrios pelos 3:dorso quasetodo  4: varios pelos ao
NAO TENHO pelos grossos grossos ocupando  cheio de pelos longo de todo o
NENHUM PELO  isolados (raros) no mais de uma regido grossos e longos ( dorso com padrio
AUMENTADO dorso do dorso mas com falhas) masculino
8. LOMBAR

( )]NAO DEPILADO

( )DEPILADO HA, DIAS: Método ( )cera. ( )lamina. ()laser ( Joutro

« descoloriu algum pelo? ( ) SIM ( )NAO

J IJ \ { ji \ ] r ; =
Zero: / K \ / R \ / wd
[nenhum pelo ‘,l’ \/ \If .‘i’ it l\lll
aumentado
de tamanho)
1]
\ 1 2 3 4 /
ZERO (O) : 1: Um ou mais 2: vdrios pelos 3: drea maior de 4: varios pelos ao
NAO TENHO pelos grossos grossos juntos na  pelos grossos se longo de todo a
NENHUM PELO  isolados (raros) na  regido lombar expandido paraos regido lombar com
AUMENTADO regido lombar lados da regido padrdo masculino

lombar

T
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9. RAIZ DAS PERNAS
( YNAO DEPILADO

( )DEPILADO HA DIAS: Método ( )cera. ( )lamina. ( )laser ( Joutro

* descoloriu algum pelo? ( ) SIM ()NAO

Zero:

{nenhum pelo
aumentado de tamanho )

|

1

0
ZERO (0) : NAO 1: Umou
TENHO NENHUM  alguns pelos
PELO grossos nas
AUMENTADO coxas

2

2: varios pelos
grossos em
sequencia em mais
de umaregido ou
se estendendo
para baixo

3: drea maior de pelos
grossos se expandido
para todas as partes
da coxa, mas com
falhas (areas abertas)

g

4: coxas
totalmente
coberto de pelos
grossos e longos




