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RESUMO

Introducao: O Lupus Eritematoso Sistémico (LES) € uma doenga multissistémica,
que compromete principalmente mulheres em idade reprodutiva, e pode promover
disfuncao ovariana precoce relacionada a fatores relacionados a doenca ou ao seu
préprio tratamento. A avaliacdo de indicadores de reserva ovariana pode determinar
se ha diferencas entre estas pacientes e a populacdo geral, previamente ao
estabelecimento do climatério. Objetivos: O objetivo deste estudo foi avaliar se ha
diferengas nos marcadores tradicionais de reserva ovariana em pacientes com LES
comparados a um grupo controle, e avaliar sua relagdo com caracteristicas clinicas
e terapéuticas de pacientes com LES. Pacientes e métodos: Este foi um estudo
transversal controlado, incluindo 27 mulheres com LES e 27 controles. Todas as
participantes tinham entre 18 e 40 anos, eram eumenorréicas € nao haviam usado
terapia hormonal ou contraceptivos hormonais nos ultimos 6 meses. Os dados
clinicos foram avaliados no acompanhamento regular da doenca, e as pacientes
foram selecionadas para coletar amostras de sangue para dosagem de hormdnio
foliculo estimulante (FSH) e horménio anti-mulleriano (AMH), e submetidas a
ultrassonografia transvaginal para contagem de foliculos antrais (AFC). Todos os
procedimentos foram feitos na fase folicular inicial do ciclo menstrual. Resultados: A
média de idade e do tempo de duragdo da doenca do grupo LES foi 32 (SD+3.8)
anos e 102,7 (SD+66,7) meses, respectivamente. Nao encontramos diferenga entre
o grupo LES e o grupo controle na analise de AFC [mediana (intervalo interquartil) 7
(5-13) versus 11 (7-12), p = 0,076] FSH, [6,44 (4,19-7,69) mUI / ml versus 7,5 (6,03-
8,09) mUIl / ml, p = 0,135] e valores de AMH [1,23 (0,24-4,63) ng / ml versus 1,52
(1,33-1,88) ng / ml, p = 0,684]. Entretanto, os valores de AMH no grupo LES foram
mais heterogéneos em relacdo ao grupo controle. A presenca de nefrite e a dose
cumulativa de ciclofosfamida foram fatores relacionados individualmente com menor
reserva ovariana, por associagcdo com valores mais baixos de AFC e AMH. Na
regressao logistica multivariada, o grupo controle mostrou maior probabilidade de
apresentar os maiores valores de AMH que o grupo LES (OR 5,2, 95% CI 1,286-
20,405, p = 0,021) e na andlise isolada do grupo de LES, AMH estava associado
com menores doses maximas de corticosterdides no seguimento (OR 0,95, 95% CI
0,894-1,000, p = 0,50). AFC associou-se com baixos escores de SLICC / ACR-DI
(OR: 0,14, 95% CI 0,025-0,841, p = 0,031). Conclusao: Pacientes com LES
eumenorréicas apresentaram marcadores tradicionais de reserva ovariana
semelhantes aos de controles. No entanto, o AMH teve uma maior variacdo de
valores no grupo LES, necessitando de avaliagcdo de outros marcadores para
esclarecer a sua melhor aplicagdo clinica. A funcdo ovariana mostrou-se
comprometida, em pacientes com nefrite, com maior dose acumulada de
ciclofosfamida, e naquelas com valores de escores de dano sistémico mais altos.

Palavras-chave: |Upus eritematoso sistémico, horménio anti-mulleriano, horménio
foliculo estimulante, contagem de foliculos antrais, reserva ovariana.



ABSTRACT

Background: Systemic lupus erythematosus (SLE) is a multisystem
disease, which affects mostly women at your reproductive age, and can promote
premature ovarian dysfunction related to factors associated to rheumatic disease or
its treatment. The assessment of indicators of ovarian reserve can determine if there
are differences between these patients and the general population, prior to the
establishment of the climacteric. Objective: The aim of this study was to evaluate if
there are differences in ovarian reserve markers in systemic lupus erythematosus
(SLE) patients compared to controls, and explore the relationship of such markers
with clinical and treatment features of SLE patients. Methods: This was a controlled
cross-sectional study including 27 women with SLE and 27 controls. All participants
were between 18 and 40 years, were eumenorrheic and did not use hormone therapy
or hormone contraceptives in the past 6 months. Clinical data were assessed at a
regular follow up visit, serum concentrations of follicle stimulating hormone (FSH)
and anti-mullerian hormone (AMH), and through transvaginal ultrasound antral follicle
count were assessed at early follicular phase of a subsequent menstrual cycle.
Results: We found no difference between SLE group and control group at analysis
of AFC [median (interquartile interval) 7 (5 — 13) vs. 11 (7 — 12), p=0.076], FSH [6.44
(4.19 — 7.69) vs. 7.5 (6.03 — 8.09) mUI/ml, p=0.135] and AMH levels [1.23 (0.24 —
4.63) ng/ml vs. 1.52 (1.33 — 1.88) ng/ml, p=0.684]. However, AMH values in SLE
group were more heterogeneous compared to control group. The presence of
nephritis and the cumulative dose of cyclophosphamide were factors individually
related to reduced ovarian reserve, by association with lower values of AFC and
AMH. At multivariate logistic regression, control group was more likely to have higher
AMH values than the SLE (OR 5.2, 95% CI 1.286 - 20.405, p=0.021) and in the SLE
group, AMH was associated with lower maximum corticosteroid doses in the follow-
up (OR 0.95, 95%CI 0.894-1.000, p=0.50). AFC was associated with lower scores of
SLICC/ACR-DI (OR: 0.14, 95% CI 0.025-0.841, p=0.031). Conclusion: SLE patients
who were eumenorrheic had average values of ovarian reserve markers similar to
controls. However, AMH had a larger variation in that group, needing evaluation of
other markers to clarify the best clinical application for it. Ovarian function is more
compromised in patients with nephritis, higher cumulated dose of cyclophosphamide
and with higher disease damage scores.

Key words: systemic lupus erythematosus, antimullerian hormone, follicle
stimulating hormone, antral follicle count, ovarian reserve.
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1. INTRODUCAO

O lapus eritematoso sistémico (LES) é uma sindrome inflamatéria crénica
auto-imune, com um amplo espectro de manifestacbes teciduais e organicas,
clinicamente expressa por periodos de exacerbagcdes e remissdes, com curso €
prognéstico variaveis. A prevaléncia global oscila de 20-70/100.000 habitantes,’ com
incidéncia anual variando de 1-10/100.000 dependendo da regido estudada. *° A
doenca incide em 80%-90% dos casos em mulheres entre 15 e 35 anos, portanto,
na idade reprodutiva.’

As pacientes do sexo feminino com LES apresentam maior frequéncia de
alteragdes da funcdo ovariana comparadas a populacdo geral.”® As manifestacdes
variam de aumento do fluxo menstrual, geralmente associado a plaquetopenia, a
amenorréia temporaria e faléncia ovariana prematura (FOP).”'%'! Sabe-se também
que, em média, as pacientes com LES apresentam a menopausa mais
precocemente, e maior prevaléncia de faléncia ovariana prematura, em relacdo a
populagao geral.'?*

Os principais fatores de risco associados a disfungédo ovariana em pacientes

8,9,15-16

com LES sao: atividade da doenca de base, alto grau de dano organico,"”

17,18 S7,11,18,19

anticorpos anti-corpo luteo, e medicacdes para tratamento do LE
Nas mulheres em geral, a funcado ovariana pode ser estimada através de
caracteristicas do ciclo menstrual, além de exames complementares hormonais e

2021 pPorém, todos estes métodos demonstraram-se

ulltrassonograficos ovarianos.
insuficientes na predicdo precoce da idade da menopausa ou na selecao de
pacientes com maior rendimento em terapia de reproducdo assistida (TRA). O

horménio anti-mulleriano (AMH) parece ser um marcador promissor para avaliacao
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da reserva ovariana. Contudo, individualmente, ndo obteve sucesso nesta predigao.
20,21

O objetivo deste estudo foi avaliar, de forma transversal, os indicadores de
reserva ovariana em pacientes com LES comparadas a um grupo controle de
mesma idade média. Estes indicadores foram correlacionados com os critérios
diagnoésticos de LES, com uso prévio e dose acumulada de Ciclofosfamida e valores
do escore de atividade de doenca (SLEDAI) e do escore de dano (SLICC).

A hipotese a testar foi que os indicadores de reserva ovariana nas pacientes
com LES se equivalem aos encontrados em um grupo controle da mesma idade

média.
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2. REVISAO DA LITERATURA

2.1 Avaliacao da reserva ovariana em pacientes com lupus

eritematoso sistémico

O ldpus eritematoso sistémico € uma patologia auto-imune que incide
preferencialmente em mulheres na idade reprodutiva. Dados da literatura médica
demonstram que as pacientes com LES apresentam, em geral, a fertilidade
preservada.’® Porém, em situacdes especificas como amenorréia relacionada a
surtos de atividade inflamatéria,’® hipogonadismo relacionado a insuficiéncia renal®?

ou faléncia ovariana secundaria ao uso de ciclofosfamida,'#%*%°

estas pacientes tém
comprometida a sua funcéo ovariana.

Os disturbios do ciclo menstrual sdo mais frequentes nas pacientes com LES
comparadas & populagdo geral.?® A frequéncia de alteragdes do ciclo menstrual é
variavel, podendo comprometer até 55% das pacientes estudadas em populacoes
com histdrico de uso prévio de alquilantes, com predominio de oligomenorréia ou
amenorréia.?’ O uso da ciclofosfamida como tratamento do LES parece ser o
principal determinante para as variagbes do ciclo menstrual. A toxicidade ovariana
da ciclofosfamida parece estar relacionada com a dose acumulada da medicacéo,
com a forma de administracdo e com a idade do uso da medicacdo.?®?° A dose total
acumulada de ciclofosfamida e o tempo maior de duracdo do tratamento podem
determinar a ocorréncia de amenorréia, transitdria ou permanente.*® A formulacao
oral de ciclofosfamida de uso diario pode causar amenorréia em um ano, podendo
levar a faléncia ovariana em até 70% das usuarias.?* O uso da ciclofosfamida venosa
em pulsos mensais parece ser menos lesivo para os ovarios que o tratamento com a

formulacao oral, uma vez que as frequéncias de amenorréia e faléncia ovariana

prematura relacionada a este tratamento sdo de 45%** e 11-27%,%
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respectivamente. A ocorréncia de FOP é mais comum em pacientes com idade
maior que 31 anos e naquelas na pré-menopausa,®?* e menos frequente em
pacientes menores de 26 anos.*° Estratégias como o uso de anticoncepcionais orais,
hormonio liberador de gonadotrofina sintético ou criopreservacdo de ovarios ou
oo6citos na vigéncia do uso de ciclofosfamida parecem ser benéficas para
preservacdo da funcdo ovariana.®'®* Outros medicamentos, como os anti-
inflamatérios ndo hormonais e as altas dosagens de corticosterdides podem alterar a
regularidade menstrual, porém de forma reversivel.2'>3° Em criancas e adolescentes
com ldpus eritematoso sistémico juvenil (LESJ) o uso de doses elevadas de
corticosterdides associou-se a retardo na idade da menarca.*® Tal efeito ndo foi
comprovado com uso de ciclofosfamida.? Ndo h4 dados que associam outros
imunossupressores como  azatioprina, ciclosporina, micofenolato  mofetil,
antimalaricos, ou medicacao imunobioldgica a alteragcdes em marcadores da reserva
ovariana.?*

Outros fatores que comprovadamente correlacionam-se com aumento da
frequéncia de alteragdes do ciclo menstrual em pacientes com LES sao: o grau de
atividade inflamatéria da doenca,®® aferido através do escore SLEDAI, e o grau de
dano sistémico relacionado a doenga inflamatéria,'® aferido pelo escore SLICC/ACR.

Silva et al'®

em 2007 avaliaram em uma coorte multicéntrica (n=298) os fatores de
risco para amenorréia em 35 pacientes com LESJ. As pacientes com histérico de
amenorréia eram mais jovens (15,04 +/- 2,5 versus 17,8 +/- 3,1 anos; P = 0,001), e
tinham menor média de tempo entre menarca e idade atual (3,4 +/- 2,9 versus 6,7
+/- 5,4 anos; P = 0,001) comparadas aquelas sem historico de alteracdes

menstruais. Maiores valores do SLEDAI e SLICC/ACR foram identificados através

de analise multivariada como fatores de risco independentes para amenorréia, mas
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0 uso prévio de ciclofosfamida ndo. Posteriormente, o perfil de gonadotrofinas em 32
pacientes com amenorréia foi analisado, e comprovou-se que aquelas com valores
reduzidos (n=25) usavam maiores doses vigentes de prednisona e apresentavam
maiores escores SLEDAI e SLICC.*’

Outra condicao frequentemente associada as pacientes com LES que pode
comprometer sua funcdo reprodutiva é a presenca de anticorpos antifosfolipides
(AFL). A prevaléncia destes anticorpos em mulheres com LES varia de 10% a 80%
conforme a populacdo estudada.®®*° Em 20% a 30% das pacientes com LES, a
presenca destes anticorpos, associada a condigdes clinicas caracterizadas por
fenbmenos tromboembdlicos e morbidade gestacional, caracteriza a sindrome do
anticorpo antifosfolipide (SAAF).*' Apesar de comprometer a fertilidade das
pacientes lupicas, promovendo insuficiéncia vascular da placenta e outros 6rgaos
necessarios para gestacao através de fendmenos tromboembdlicos, ndo ha
referéncias na literatura sobre a influéncia destes anticorpos na redugédo da reserva
ovariana nas pacientes com LES. A presenca de alteragcdes menstruais, geralmente
metrorragia, relaciona-se principalmente com a plaquetopenia, associada a presenca
dos AFL ou pelo proprio LES, ou mesmo relacionada com uso de medicamentos
para prevencao de tromboembolismo, como anticoagulantes e acido acetilsalicilico
(AAS).

O numero pequeno de publicagdes ndao permitiu a literatura média avaliar o
papel dos marcadores de reserva ovariana em pacientes com LES. O FSH foi
avaliado em pacientes com LES com diversos propdsitos, como na avaliacdo da

fungdo ovariana ou hipofisaria,®3®*

avaliacdo de medicamentos protetores da
funcdo ovariana em pacientes usuérias de alquilantes*® ou mesmo em pacientes

com LES submetidas a reproducgéo assistida.** Porém, isoladamente, ele ndo se



20

mostrou um bom marcador de reserva ovariana, como ja observado na populagao
geral. Nao ha referéncias na literatura médica de estudos que avaliaram a contagem
de foliculos antrais para avaliacao de reserva ovariana em pacientes com lUpus.

O Horménio anti-mulleriano (AMH) é uma glicoproteina dimérica, que
pertence a superfamilia de fatores B de transformacgéao do crescimento (TGF-B) que
estdo envolvidos no controle do crescimento e diferenciacdo tecidual. No sexo
masculino, o AMH ¢é sintetizado nas células de Sertoli logo apés a diferenciacéo
testicular e é responsavel pela regressao ipsilateral dos ductos de Muller, e, nas
mulheres, o AMH nao se expressa antes do nascimento, garantindo a diferenciacéo
feminina normal. Apds a puberdade, o AMH é detectado nas células da granulosa de
foliculos primordiais e atinge pico de concentracdo em foliculos antrais. O AMH
produzido pelos foliculos ovarianos em crescimento é um fator inibitério paracrino,
prevenindo o recrutamento excessivo dos foliculos primordiais restantes e
permitindo, entdo, o surgimento de apenas um foliculo dominante. O nivel sérico do
AMH reflete o numero de foliculos em crescimento, o que pode ser correlacionado
com a idade ovariana e, consequentemente, com o prognéstico da fertilidade.

Em 2009, Browne et al tracaram, retrospectivamente, o perfil de AMH em
seis pacientes com LES, com manifestacdes graves e refratarias ao uso de
ciclofosfamida (14 ciclos de ciclofosfamida em média), submetidas a transplante de
medula 6ssea.*® Em duas pacientes com ciclos menstruais espontaneos pds
transplante, enquanto os valores de FSH eram normais, os valores de AMH estavam
reduzidos em todas as dosagens, realizadas nos meses 0, 4 e 9 pos transplante.
Lawrenz et al, 2011, avaliaram pacientes com LES na pré-menopausa (n=33), com
manifestacdes leves da doenga e sem uso prévio de ciclofosfamida, comparadas

com controles sadias, pareadas por idade, e demonstraram que aquelas apresentam
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valores de AMH menores.*®* Ambos os grupos avaliados apresentavam entre seus
integrantes pacientes gestantes e usuarias de contracepcdo hormonal. A
comparacado entre paridade e numero de abortamentos entre os grupos nao
apresentou diferencas. Entre as pacientes com LES, os valores de AMH néao se
correlacionaram com a duracdo da doenga ou com o grau de atividade da doenca

(SLEDAI).



OBJETIVOS
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3. OBJETIVOS

3.1. OBJETIVO PRINCIPAL

Avaliar indicadores de reserva ovariana em pacientes com Lupus

Eritematoso Sistémico, comparadas a um grupo controle da mesma idade.

3.2. OBJETIVOS SECUNDARIOS

° Relacionar os indicadores de reserva ovariana e os critérios diagnésticos de

Luapus Eritematoso Sistémico.

° Relacionar os indicadores de reserva ovariana com uso prévio e dose

acumulada de Ciclofosfamida.

L Relacionar os indicadores de reserva ovariana com os valores do escore de
atividade de doenca (SLEDAI) e do escore de dano orgéanico (SLICC/ACR-

DI).



APRESENTACAO DE
RESULTADOS
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4. APRESENTACAO DE RESULTADOS

Os resultados e a discussao desse trabalho estdo apresentados sob a forma
de artigo cientifico a ser encaminhado para publicacdo, seguindo recomendacoes do

Programa de Pés-Graduagao em Saude da Mulher:
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Abstract

Objective: The aim of this study was to evaluate if there are differences in ovarian
reserve markers in systemic lupus erythematosus (SLE) patients compared to
controls, and explore the relationship of such markers with clinical and treatment
features of SLE patients.

Methods: This was a controlled cross-sectional study including 27 women with SLE
and 27 controls. All participants were between 18 and 40 years, were eumenorrheic
and did not use hormone therapy or hormone contraceptives in the past 6 months.
Clinical data were assessed at a regular follow up visit, serum concentrations of
follicle stimulating hormone (FSH) and anti-mullerian hormone (AMH), and antral
follicle count through transvaginal ultrasound were assessed at early follicular phase
of a subsequent menstrual cycle.

Results: Mean age of SLE patients was 30.9 years (SD+4.8) and had 102.7 months
(SD+66.7) of disease duration. There was no difference between SLE group and
control group at analysis of AFC [median (interquartile interval) 7 (5 — 13) vs. 11 (7 —
12), p=0.076], FSH [6.44 (4.19 — 7.69) vs. 7.5 (6.03 — 8.09) mUI/ml, p=0.135] and
AMH levels [1.23 (0.24 — 4.63) ng/ml vs. 1.52 (1.33 — 1.88) ng/ml, p=0.684].
However, AMH values in SLE group were more heterogeneous compared to control
group. The presence of nephritis and the cumulative dose of cyclophosphamide were
factors individually related to reduced ovarian reserve, by association with lower
values of AFC and AMH. At multivariate logistic regression, patients of control group
were more likely to have higher AMH values than the SLE (OR 5.2, 95% CI 1.286 -
20.405, p=0.021) and in the SLE group, AMH was associated with lower maximum

corticosteroid doses in the follow-up (OR 0.95, 95%CI 0.894-1.000, p=0.50). AFC
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was associated with lower scores of SLICC/ACR-DI (OR: 0.14, 95% CI 0.025-0.841,
p=0.031).

Conclusion: SLE patients who were eumenorrheic had average values of ovarian
reserve markers similar to controls. However, AMH had a larger variation in that
group, needing evaluation of other markers to clarify the best clinical application for it.
Ovarian function is more compromised in patients with nephritis, higher cumulated
dose of cyclophosphamide and with higher disease damage scores.

Key words: systemic lupus erythematosus, antimullerian hormone, follicle

stimulating hormone, antral follicle count, ovarian reserve.
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Introduction

Systemic lupus erythematosus (SLE) is an inflammatory chronic syndrome of
unknown etiology with a large spectrum of manifestation, which clinically presents
periods of activity and remission. The evolution and prognosis are variable. The
overall prevalence ranges from 20-70/100,000 inhabitants, with an annual incidence
ranging from 1-10/100,000 depending on the region studied (1) SLE affect in 80%-
90% of cases women aged between 15 and 35 years, therefore, at reproductive
age.(2)

Women diagnosed with SLE have a higher frequency of abnormal ovarian
function compared to the general population (2-4). Manifestations range from a
simple increased menstrual flow, with thrombocytopenia usually associated, to states
of temporary amenorrhea and premature ovarian failure (POF).(2, 5, 6) On average,
patients with SLE have earlier menopause and higher prevalence of premature

ovarian failure than general population women.(7-9)

The main risk factors related to ovarian dysfunction in patients with SLE are
disease activity,(3, 4, 10, 11) high scores of organic damage,(10) anti corpus luteum

antibody,(12, 13) and drugs for SLE treatment.(2, 6, 13, 14)

In general population, ovarian function can be estimated by menstrual cycle
characteristics, serum markers and transvaginal ultrasound ovarian parameters, as
ovarian size, ovarian blood flow and antral follicles count (AFC) .(15) However, all
these methods proved insufficient in predicting age of menopause or identifying
patients with best outcomes in assisted reproductive technology (ART). Anti
mullerian hormone (AMH) seems to be a promising marker for assessment of ovarian
reserve, although it should be combined with others markers to achieve an

acceptable predictive power.(15, 16)
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Despite cumulative evidence that SLE may affect ovarian reserve, it remains
unknown whether these women have altered diagnostic markers or ovarian function
while they are still eumenorrheic. If so, they could be conselled to consider measures
of fertility preservation. Thus, the aim of this study was to evaluate, in cross-sectional
view, the indicators of ovarian reserve in patients with SLE compared to a control
group of the same age. These markers were also correlated with the diagnostic
criteria for SLE, with previous use and cumulative dose of cyclophosphamide and

values of score of disease activity (SLEDAI) and damage score (SLICC/ACR-DI).

Patients and Methods

Patients

This is a cross-sectional study performed at the baseline of a single arm
cohort study designed to evaluate potential predictors of primary ovarian insufficiency
in women with SLE. The study protocol was approved by the Ethics Committee on
Research of Federal University of Minas Gerais, and written informed consent was
obtained from all participants.

The inclusion criteria were post-menarche patients, with current age > 18
and < 40 years, who had menstrual cycles, and SLE diagnosis according with the
American College of Rheumatology (ACR) criteria.(17) The exclusion criteria were
absence of menarche, surgical amenorrhea, salpingectomy or salpingoplastia, past
history of pelvic radiotherapy and/or chemotherapy for cancer, abnormal TSH values,
cognitive impairment, impossibility to undergo transvaginal ultrasound, and refusal to

participate.
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The following data were recorded for all SLE patients: age, school
instruction, marital status, age of SLE diagnosis, disease duration, SLE diagnostic
criteria (ACR) (17), treatment characteristics (corticosteroid current and maximal
dose used, hydroxychloroquine or chloroquine diphosfate current and follow up use,
azathioprine current and follow up use, cyclophosphamide current and follow up use,
cyclophosphamide cumulated dose, age when cyclophosphamide use started). SLE
disease activity index (SLEDAI) (18) and Systemic Lupus International Collaborating
Clinics/ACR — Damage Index (SLICC/ACR-DI) (19), both measured in the last
regular visit, were used to assess SLE disease activity and cumulative damage.
Antiphospholipid syndrome, kidney failure, cancer and hypothyroidism were
considered as comorbidity. Patients who had hypothyroidism and abnormal thyroid
stimulating hormone, were oriented to adjust thyroxin daily dose, and then were
allowed to participate in the study.

For the present cross-sectional study, we selected an age matched group of
healthy women to serve as a control group. These women (n=27) were attending the
reproductive medicine unit of our univertsity hospital due to exclusive male factor
infertility (n=23) or tubal obstruction (n=4), without any evidence of ovarian
dysfunction. All controls were under forty years old, eumenorrheic (menses during 21
to 35 days in the last 6 months), were not using any hormonal medications, had
normal levels of serum FSH and had transvaginal ultrasound without abnormalities.
Patients with irregular menses, polycystic ovary syndrome or unknown causes of
infertility were excluded from this group.

Patients and controls were asked to contact the investigators at the first day

of menstruation in order to set up an appointment for transvaginal ultrasound and
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blood sampling, as the assessment of ovarian reserve markers should be performed
in the early follicular phase of menstrual cycle (days 2-5).

After pre-selecting 185 SLE patients with ages between 18 and 40 years,
127 patients met exclusion criteria, as shown in Figure 1. Fifty-eight patients were
included and agreed to sign the informed consent, and 27 contacted the researchers
to inform the beginning of menstruation. They were submitted to blood sampling and

transvaginal ultrasound at early follicular phase.

127 Excluded

185 SLE patients on regular
followup at UFMG

Y

In use of harmone contraceptives (36)

Did not fulfil ACR SLE diagnostic criteria
(9

Had not had intercourse and therefore not
»| €elegible fortransvaginal ultrassound (17)

A 4

> Pregnant or lactating (11)

58 patients were included and
signed informed consent

> Persistent amenorrhea (12)

> Active psychosis(2)

Past ginecological Tubal sterilization
| surgeries(26) [®| ortubal plasty (24)

Ly Hysterectomy (2)

27 patients contacted
researchers to collect blood
samples and perform
transvaginal ultrasound

Altered thyroid function (11)

Y

> Did not agree to participate (3)

Figure 1: Flowchart of SLE patients entering the study.
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The demographic and clinical features of the SLE groups are summarized in
Table 1. The mean age of SLE group was 30.9 years and the mean of disease
duration was 102.7 months. Seventeen (63%) SLE patients had nephritis during the
follow up, and four (14%) also had antiphospholipid syndrome (APS). The median
disease activity index measured by SLEDAI (18) was 2 (range 0-16) and the median
intensity of damage measured by SLICC/ACR -DlI (19) was 0 (range 0-8). Treatment
with corticosteroid was necessary in 22 (81.5 %) patients with a mean dose of 5 mg
(range 1.3 — 50). Twenty (74.1%) SLE patients used cyclophosphamide during follow
up, and four (14.8%) were in current use at the time of blood test and ultrasound. The
mean of age when treatment with cyclophosphamide started was 22.6 (range 11-34,
SD+6.6) years. Median cumulated dose of cyclophosphamide was 9.6 (range 1 - 49)

grams.

Table 1: Demographic, clinical and therapeutic characteristics of the 27 SLE patients

included in the study

Characteristic Results
Mean age (yr.) 30.9 (SD+4.8)
Mean age of onset 22.2 (SD+6.1)
Mean Disease duration (mo.) 102.7 (SD+66.7)
Skin color

White 8 (29.6%)

Non white 19 (70.4%)
Education

Elementary 11 (40.7%)

High School 13 (48.1%)



College

Marital status
Married
Other

Smoking
Past
Current
Never

Hypothyroidism

Chronic Kidney disease

SLE /ACR Clinical manifestations
Mucocutaneous characteristics®
Non erosive arthritis
Neuropsychiatric disorders®
Hematologic abnormality
Leukopenia/Lymphopenia
Hemolitic anemia
Trombocytopenia
Serositis (pleurisy or pericarditis)
Nephritis®
Positive ANA
Antibody to Sm
Antibody to DNA
False positive VDRL

Positive aPL

3 (11.1%)

11 (40.7%)

16 (59.3%)

1(3.7%)
1(3.7%)
25 (92.6%)
1(3.7%)

2 (7.4%)

19 (70.4%)
16 (59.3%)
1 (3.7%)

22 (81.5%)
21 (77.8%)
3 (11.1%)
5 (18.5%)
6 (22.2%)
17 (63%)

26 (96.3%)
5 (18.5%)
12 (44.4%)
1 (3.7%)

16 (59.3%)
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Corticosteroid therapy (current)

Mean daily dose of corticosteroid (mg)
Azatioprina therapy (follow-up)
Antimalarial therapy (follow-up)
Cyclophosphamide therapy (follow-up)
Cyclophosphamide therapy (current)
Mean age of start cyclophosphamide (yr.)
Median cumulate dose of cyclophosphamide (Q)
SLEDAI (Median) ¢

SLICC/ACR - DI (Median) ®

APS

Menses irregularity

BMI (Mean)’

35

22 (81.5%)
5 (1.3 = 50)
16 (49.2%)
27 (100%)
20 (74.1%)
4 (14.8%)
22.6(SD+6.6)
9.6 (1 — 49)
2 (0-14)

0 (0-8)

4 (14%)

4 (14%)

23 (SD+3.4)

Values are presented as mean (xSD), n (%), or median (minimum — maximum).

#Mucocutaneous characteristics: Malar erythema, Discoid lupus, photosensibility,
mucosal ulcers. °Neuropsychiatric disorders: Psychosis, seizures, cranial
neuropathy and transverse miglitis. “Nephritis: Proteindria > 0,5g/24hs or 3+ rotine
urine test, cylindruria or compatible renal biopsy. “SLEDAI (18): Systemic Lupus
Erythematosus Disease Activity Index. *SLICC (19) (Systemic Lupus International

Collaborating Clinics). ‘BMI: Body mass index.

Blood sampling for hormone measurements
Blood samples were collected, using sterile equipment, in two vials of serum
gel, each one of 5 mililiters. The material was centrifuged for 5 minutes at 3000

revolutions per minute, and then separated from the serum component of cell serum
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by manual pipetting with disposable material. The serum was then stored at - 80

degrees Celsius, until the completion of hormone assays.

Transvaginal ultrasound

Patients and controls underwent transvaginal ultrasound at the same day of
blood collection, during the early follicular phase of menstrual cycle. Ultrasound was
performed by a single examiner (C.P.R.), using a Aloka equipment with a 3 — 7.5
mHz endocavitary transducer. Antral follicle counting included all follicles with a

mean diameter of 2-10 mm calculated from two dimensions. (20)

Hormone assays

AMH was measured using an enzymatically amplified two-site immunoassay
(kit A73819 AMH Gen Il ELISA purchased from Beckman Coulter®, Diagnostic
Systems Laboratories, Brea, CA, USA). The results were expressed in nanograms
per milliliter (ng/ml). The lowest amount of AMH in the sample that can be detected
with 95% probality is 0.08 ng/ml, and estimated minimum dose achieved at 20% total
imprecision is 0.16 ng/ml. The coefficient variation of AMH Gen |l assay in the
concentration range of our samples was 5.7%. FSH was measured by immunoassay
using kits ECI/ECiQ from Vitros®, and was expressed by internationals microunits

per milliliter (mUl/ml).

Statistical analysis

We calculated that sample size of at least 23 patients was required per group
to achieve a statistical power of 90% with 95% confidence, to detect differences
larger than one standard deviation in serum FSH or AMH, as well as in quantitative

clinical data, such as duration and frequency of menstrual cycles.
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Continuous variables were tested for normal distribution using skewness and
kurtosis parameters. Data with normal distribution were expressed as mean and
standard deviation, while those with non-normal distribution, were presented as
median and percentiles 25 and 75. Between group, differences were tested by
unpaired Student's t test or Mann—-Whitney U test, for normal and non-normal data
distribution, respectively. The correlations between ovarian reserve markers and
continuous variables were evaluated by Pearson’s or Spearmann’s coefficient.

Multivariate analysis was performed by logistic regression to test
associations between ovarian reserve markers dichotomized as above versus below
the control group median and demographic, reproductive and clinical characteristics
of patients. We included in the multivariated analysis model all the variables with
p<0.2 in the univariated analysis.

All statistical analyse were performed using the Statistical Package for Social
Sciences (SPSS®, IBM®, USA) for Windows v/17.0, with two-sided p values less

than 0.05 considered to indicate statistical significance.
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Results

The reproductive characteristics of SLE and control groups are shown in
Table 2. Mean age of menarche of SLE patients and control group were 13.15 years
(SD%1.7) and 12.4 years (SD+1.5), respectively. Median cycle length was 28 (28 —
30) days in both groups, and the mean length of menstrual flow was 4.4 (SD+1.1)
days in SLE patients and 4.9 (SD£1.3) days in the control group. There were no
significant differences between groups.

The median FSH concentration was 6.44 (4.19 — 7.69) mUl/ml in SLE
patients and 7.5 (6.03 — 8.09) mUI/ml in the control group, (p=0.135, FIG.2A). AMH
levels were 1.23 (0.24 — 4.63) ng/ml in the SLE group and 1.52 (1.33 — 1.88) ng/ml in
the control group, (p=0.684, FIG.2B). The median AFC by ultrasound was 7 (5 — 13)
follicles in SLE the group and 11 (7 — 12) follicles in control groups, (p=0.076,
FIG.2C).

Table 2. Reprodutive characteristics of controls and SLE patients

SLE (n=27) Controls (n=27) p?
Age (years) 30.9(SD+4.8) 32.1(SD+3.8) 0.316
Age at menarche (years) 13.2(SDx1.7) 12.4(SD%1.5) 0.076
Menses length (days) 28 (28-30) 28 (28-30) 0.646
Menstrual flow length (days) 4.4(SDx1.1) 4.9(SD+1.3) 0.184
Endometrial thickness (mm) 4 (3-4) 4 0.478

Values are presented as mean (+SD) or median (IQR). Used T student , Mann-

Whitney U as appropriated.
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Figure 2. Scatters showing comparison of ovarian reserve markers between SLE

patients and controls: AFC (A), FSH (B), and AMH (C). The horizontal bars indicate

the medians.

The distribution of SLE patients is illustrated in correlation plots between

ovarian reserve markers in Figures 4A, 4B, and 4C. Different clusters were identified

in SLE patients: cluster A is formed by patients with high AFC and AMH levels,

resembling some characteristics of polycystic ovary syndrome; cluster B has high

AMH levels despite normal AFC; and cluster C includes SLE patients with low

ovarian reserve, indicated by elevated FSH levels.
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Figure 3. Scatter plots describing correlations between ovarian markers in SLE
patients: AFC vs FSH (A), FSH vs AMH (B), and AMH vs AFC (C). The grey areas
represent the ranges between 10" and 90" percentile in the control group. Different

clusters of SLE patients are represented by different symbols.

All statistically significant data obtained by the univariate analysis are
shown in table 3. There was significant correlation between cyclophosphamide
cumulate dose and both AMH and AFC (Figure 4A and 4B). Disease length was
correlated with FSH and AFC (Figure 4C and 4D). Nephritis was associated with
lower AFC (5 vs 13; p=0,013) and lower AMH values (0.54 vs 3.42; p=0,046) as
shown in Figure 5.

In the multivariated logistic regression, AMH independently was associated
with group control (OR 5.1; CI95% 1.286 — 20.405) and higher AFC (OR 1.21; CI95%

1.023 — 1.444). Antral follicle count was independently with levels of AMH (OR 1.52;
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Cl95% 1.055 — 2.109) and endometrial thickness (OR 2.05; CI95% 1.044 — 4.019) as
shown in Table 4. In the SLE group, antral follicle count was independently

associated to low SLICC/ACR-DI (OR 1.613; Cl95% 0.025 — 0.841). (Table 5)

Table 3. Statistically significant correlation coefficients by univariate analysis

between ovarian reserve markers and clinical features in 27 SLE cases.

Ovarian Reserve Correlated Variables Coefficient* P

marker

FSH Disease length 0.42 0.028
Cyclophosphamide age of start -0.60 0.007

AFC Disease length - 0.41 0.034
Cyclophosphamide cumulated dose - 0.44 0.021
Nephritis (follow up) -0.49 0.013

AMH Nephritis (follow up) -0.39 0.046
Cyclophosphamide cumulated dose - 0.38 0.049
Corticosteroid maximum dose -0.52 0.005

4Used Spearman rank-order or Mann Whitney as appropriated. AMH - Anti mullerian

hormone, FSH - Follicle Stimulating hormone, AFC - Antral follicles count.
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Figure 4. Scatter showing correlations between ovarian reserve markers and clinical

features in SLE patients. AFC vs cyclophosphamide cumulated dose (Figure 4A),

AMH vs cyclophosphamide cumulated dose (Figure 4B), FSH vs Disease length

(Figure 4C), and AFC vs disease length (Figure 4D).
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Table 4. Logistic regression analysis to evaluate ovarian reserve and reproductive

characteristics in 54 patients

Dependent variable  Covariate OR 95% CI P
AMH > 1.51 ng/ml  Control group 512 1.286 - 20.405 0.021
FSH 1.00 0.756 — 1.311 NS
AFC 1.21 1.023 - 1.444 0.026
Endometrial 0.45 0.178 —1.150 NS
thickness
AFC >9 Control group 3.59 0.915-14.101 NS
AMH 1.52 1.055 - 2.109 0.025
FSH 0.91 0.671 —1.232 NS
Endometrial 2.05 1.044 - 4.019 0.037
thickness
FSH > 6.77 mlU/ml  Control group 2.10 0.625 —7.058 NS
AMH 0.81 0.557 —1.182 NS
AFC 0.93 0.557 —1.182 NS
Endometrial 0.91 0.488 — 1.694 NS
thickness

Cl - Confidence interval, OR — odds ratio, AMH - Anti mullerian hormone, FSH -

Follicle Stimulating hormone, AFC - Antral follicles count. R square (Nagelkerk):

0.350 for AMH and 0.210 for AFC analysis
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Table. 5 Logistic regression analysis to evaluate ovarian reserve and clinical features

and reproductive characteristics in 27 SLE cases

Dependent variable Covariate OR 95% ClI P
AFC > 1.23 ng/ml Major prednisone dose 0.95 0.868 — 1.051 NS
— follow up
Disease length 0.99 0.969 — 1.009 NS
Start age of 1.01 0.863 —1.193 NS

cyclophosphamide
Cumulated 0.93 0.797 — 1.090 NS

cyclophosphamide

dose

Nephritis 0.92 0.015-57.488 NS

SLICC/ACR-DI 0.14 0.025 — 0.841 0.031
AMH > 7 Major prednisone dose 0.95 0.894 —1.000 0.050

— follow up

Disease length 0.98 0.959-1.012 NS

Start age of 1.12 0.896 — 1.408 NS

cyclophosphamide

Cumulated 1.09 0.971 —1.229 NS
cyclophosphamide

dose

Nephritis 0.03 0.000 - 11.859 NS



47

SLICC/ACR-DI 2.00 0.605 — 6.638 NS
FSH > 6.44 mlU/ml Major prednisone dose 1.03 0.961 —1.121 NS

— follow up

Disease length 1.00 0.991 —1.025 NS

Start age of 0.86 0.711 —1.047 NS

cyclophosphamide
Cumulated 1.03 0.916 — 1.151 NS

cyclophosphamide

dose
Nephritis 17.59 0.200 —1547.158 NS
SLICC/ACR-DI 1.18 0.564 — 2.486 NS

Cl - Confidence interval, OR — odds ratio, AMH - Anti mullerian hormone, FSH -
Follicle Stimulating hormone, AFC - Antral follicles count, SLICC — Systemic Lupus
International Collaborating Clinics-American College of Rheumatology/Damage

Index. R square (Nagelkerk): 0.210 for AMH and 0.457 for AFC analysis.
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Discussion

In recent years, concurrent with increased survival of SLE patients, also raised
the interest of this population for quality of life. Concerns about the best age for
pregnancy and its viability, as well as doubts about the expected age of menopause
and how to reduce the negative effects of climacteric are part of SLE women’s
thoughts. These questions are justified by some reports in the medical literature of
fewer offspring, and lower average age of menopause in SLE patients compared to
the general population. (7, 21)

In this study we found no difference between the results of three major serum
and ultrasonographic ovarian reserve markers in women with SLE compared with
women without the disease. However, in a broader analysis of the sample, the SLE
patients had about five times more odds to have low AMH values than the control
group. The groups had similar menarche ages and there were no differences
between groups in the length of menstrual cycle or duration of menstrual flow in the
follicular phase. Taken together, these findings suggest that eumenorrheic women
with SLE may already have low AMH levels as an early sign of diminished ovarian
reserve, but only the completion of their follow-up will allow us to verify whether the
women with lower AMH levels are those who eventually will have the earliest
manifestations of ovarian insufficiency.

The two previous studies that specifically evaluated AMH as a marker of
ovarian reserve in patients with SLE found reduced values of this hormone in the
SLE group.(22, 23) In the present study, we noticed a large variation between the
values found in the AMH group of patients with SLE compared the distribution in the
control group. This heterogeneity sample of patients with SLE is more evident in

values above the median. Some subgroups were identified through the joint
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evaluation of markers of ovarian reserve, such as patients with high levels of AMH
and AFC, resembling women with polycystic ovary syndrome, (24) and women with
clearly reduced ovarian reserve, showing high FSH levels and low values of AMH
and AFC. Five patients had high AMH values associated with the presence of normal
or slightly reduced AFC (“SLE B” group). We were unable to identify any relationship
between this isolated AMH increase and clinical characteristics or disease activity
scores and systemic damage. Thus, it remains unclear why some SLE women have
such high serum AMH concentrations without a correspondent increase in AFC.

One patient with the group "SLE B" profile had existing chronic renal failure in
dialysis, pre-renal transplantation, but without clinical or laboratory evidence of
uremia, low SLEDAI (2 points) and SLICC / ACR-DI (2 points) scores, and had
regular menstrual cycles. A well know complication of chronic renal failure is
hypogonadism, caused by hyperprolactinemia secondary to uremia, which interferes
with the regulation of the hypothalamic-pituitary-gonadal axis, leading to reduced
ovarian function.(25, 26) However, we found no reference in the literature about renal
failure and increased amounts of AMH.

A positive association between AMH and AFC was observed in the group of 54
patients, as well as in the isolated analysis of the SLE group, representing the close
relationship between these markers of ovarian reserve.(27, 28) AFC also showed a
positive association with endometrial thickness, which is surrogate marker of ovarian
estrogen release at the follicular phase, reinforcing the functional significance of the
morphological assessment of growing ovarian follicles.

We found a negative association between AFC and the score for organ
damage (SLICC / ACR-DI) in SLE patients. However, we could not associate the

disease activity index score (SLEDAI) with any of the studied markers of ovarian



50

reserve, maybe, showing that the ovarian reserve is more influenced by the sequelae
of chronic inflammation that only by the intensity of the flares. The patients in the
study sample had low levels of SLICC (median = 0) and SLEDAI (median = 2)
characterizing a population with the disease well controlled with low systemic
damage, which may have determinate a limitation to the analysis.

The use of higher doses of corticosteroids during follow up was associated with
lower levels of AMH in SLE patients. This relationship seems to reflect primarily the
inflammatory activity history of the rheumatic disease, rather than a direct effect of
exogenous steroids on the physiology of AMH. We found no differences related to
the current dose of prednisone in the study, nor published reports on the relationship
between AMH and hypercortisolism.

The presence of nephritis and the cumulative dose of cyclophosphamide were
factors individually related to reduced ovarian reserve, by correlations with lower
values of AFC and AMH. Nevertheless, they were not confirmed as independent
determinants of ovarian markers. The SLE patients had a mean age of 31 years,
which is compatible with the group most susceptible to the ovarian effects of
alkylating drugs. However, only four patients (14.8%) were in current treatment with
cyclophosphamide at the time of the study, and the average age of starting
medication was 22 years. Another factor that has not been quantified, but may be
considered was the past use of contraceptives playing the role of a protective factor
for ovarian function. The SLE patients followed at the rheumatology unit are geared
to undertake contraception during the induction treatment of nephritis with
intravenous cyclophosphamide pulses to avoid birth defects secondary to
medication. The anovulation secondary to hormonal contraceptive use is possibly a

protective factor against ovarian failure.(29)
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We conclude that eumenorrheic patients with SLE often have the same values
of AFC and FSH found in control patients. For better evaluation of AMH in these
patients, we believe it is necessary a serial measurement or even joint evaluation
with other markers like inhibin B, to define early the groups that really have potencial
lost of ovarian function.

The reduction of ovarian reserve in some patients with SLE is closely related to
conditions that demonstrate greater inflammatory intensity of the disease or longer
exposure, such as the presence of nephritis in the course of the disease or use of
higher doses of cyclophosphamide in the treatment, and higher scores of organic

damage.
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5. COMENTARIOS E CONCLUSOES

As medidas dos marcadores de reserva ovariana tradicionais em pacientes
com lupus eritematoso sistémico foram semelhantes aquelas encontradas em
pacientes controles. Mais importante, o grupo de pacientes com LES apresenta um
perfil heterogéneo de distribuicdo dos valores de horménio anti-mulleriano. A melhor
avaliacao destes achados através de dosagens seriadas deste horménio ou sua
avaliagdo conjunta com outros marcadores ovarianos, como a inibina B, pode
determinar o papel destes marcadores para melhor selecdo precoce de pacientes
com LES sob risco de faléncia ovariana prematura. Com esta informacéao, a tomada
de medidas profilaticas se torna mais efetiva e menos onerosa.

A reducado da reserva ovariana em algumas pacientes do grupo LES esta
intimamente relacionada com condicdes que demonstram maior intensidade do
processo inflamatério, como a presenca de nefrite no decorrer da doenca ou uso de
maiores doses de ciclofosfamida no tratamento, além de maiores escores de dano
organico.

Concluimos entdo que:

o Os marcadores de reserva ovariana em pacientes com LES e individuos do
grupo controle foram semelhantes.

o Os marcadores de reserva ovariana em pacientes com LES relacionaram-se
com o critério diagnéstico nefrite. A presenca deste critério correlacionou-se
com reducéo da reserva ovariana.

o Os marcadores de reserva ovariana em pacientes com LES correlacionaram-
se com a dose acumulada de ciclofosfamida. A reserva ovariana mostrou-se

menor em pacientes com maiores dose acumuladas de ciclofosfamida.
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A reserva ovariana esta reduzida em pacientes com LES com maiores
escores de dano organico SLICC/ACR-DI. Nao encontramos associacao

individual ou independente entre valores do SLEDAI e os marcadores de

reserva ovariana estudados.
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ANEXO |

CRITERIOS DIAGNOSTICOS DE LUPUS ERITEMATOSO SISTEMICO ACR 1982,
REVISADOS EM 1997

Critério* Definicao

1. Eritema Malar Eritema fixo, plano ou elevado, sobre as eminéncias
malares e que tende a respeitar as pregas nasolabiais.

2. Lesao Discoide Placas eritematosas sobrelevadas, com descamacao
queratética e obstrucao folicular; cicatrizacdo atréfica
pode ocorrer em lesdes antigas.

3. Fotossenssibilidade Exantema cutaneo, resultado de reagdo anormal da pele
a luz solar, relatado por paciente ou observado por
médico.

4. Ulceracao mucosa Ulceracdo oral ou nasofaringea, geralmente indolor,
observada por médico.

5. Artrite nao erosiva  Artrite envolvendo duas ou mais articulagdes periféricas,
caracterizada por dor a palpagdo, edema ou derrame
articulares.

6. Serosite a) Pleurite: histéria convincente de dor pleuritica ou atrito
pleural auscultado por médico ou evidéncia de derrame
pleural. OU

b)Pericardite: documentada por ECG, presenca de atrito
pericardico ou evidéncia de derrame pericardico.

7. Nefrite a) Proteinuria persistente >0,5 g/dia ou >3+ OU
b)Cilindros celulares: granulosos, hematicos ou mistos
8.Alteracao a)Anemia hemolitica: com reticulocitose OU
hematologica b)Leucopenia:<4.000/mm3 em duas ou mais ocasides
ou
c)Plaguetopenia:<100.000/mm3 em duas ou mais
ocasides
9.Alteracao a)Convulsées: na auséncia de uma causa, como drogas
neurolégica ou patologias metabélicas OU

b)Psicose: na auséncia de uma causa, como drogas ou
disturbios metabdlicos
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10. Marcadores a) Anticorpo Anti-DNA nativo em titulos anormais OU
imunologicos b) Anticorpo anti-Sm positivo OU

c) Anticorpos antifosfolipides baseados em: nivel sérico
anormal de anticardiolipina, fragcdes IgM ou IgG, ou teste
positivo para anticoagulante lUpico, utilizando método
padrdo, ou prova sorologica falsamente positiva para
sifilis por pelo menos 6 meses e confirmada pela reagéo
com antigeno treponémico hemaglutinacdo passiva,
utilizando hemécias recobertas com antigenos
treponémicos.

11. Anticorpo Titulo anormal de anticorpo  antindcleo  por

antinuclear imunofluorescéncia ou por teste equivalente, em
qualquer fase e na auséncia de drogas que causam
sindrome de “ltpus induzido por droga”

*A identificar pacientes com LES para estudos clinicos, deve-se ter um
minimo de 4 dos 11 critérios acima , de forma seriada ou simultanea, durante
qualquer intervalo da observacao.
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QUESTIONARIO PARA CALCULO DO ESCORE DE DANO ORGANICO (SLICC)

ITEM

ESCORE

1. Alteracao Ocular — qualquer olho, avaliacao clinica
a) Catarata

b) Lesdo Retiniana ou atrofia 6tica

2. Alteracao Neuropsiquiatrica

a) Alteracao cognitiva (p.ex. déficit de memoria, dificuldade de célculo,
baixa concentracéao, dificuldade de falar ou escrever) ou psicose

b) Convulsao necessitando de terapia por mais de 6 meses

c) Acidente vascular cerebral em qualquer momento (escore 2 se > 1
evento)

d) Neuropatia periférica ou craniana

e) Mielite transversa

3. Alteracao Renal

a) Ritmo de filtragdo glomerular estimado ou medido < 50%
b) Proteinuria 23,5 gramas/24h

c) Insuficiéncia renal terminal

4. Alteracao Pulmonar

a) Hipertensao pulmonar (aumento de ventriculo direito ou hiperfonese
2° bulha)

b) Fibrose pulmonar (ao exame fisico ou radiografico)

c¢) Pulmao retraido (ao exame radiografico)

d)
)

e)Infarto pulmonar (ao exame radiografico)

fibrose pulmonar (ao exame radiografico)

5. Alteracao Cardiovascular

a) Angina OU bypass coronariano

b) Infarto do miocardio (escore 2 se > 1 evento)

¢) Miocardiopatia (disfuncéo ventricular)

d) doenca valvular (sopro diastélico ou sistélico >3/6)
e) Pericardite por 6 meses OU pericardiectomia

6. Doenca Vascular Periférica

a) Claudicacao por 6 meses

— ) et
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b) Perda tecidual pequena (polpa digital) 1
c) Perda tecidual significativa (ex. perda digital ou membro) (escore 2 se 1(2)
>1 sitio)

d) Trombose venosa com edema, ulceracao ou estase venosa 1

7. Alteracao Gastrointestinal

a) Infarto ou resseccgéao intestinal abaixo do duodeno, baco, figado ou 1(2)
vesicula biliar, por qualquer causa (escore 2 se > 1 sitio)

b) Insuficiéncia mesentérica 1
c) Peritonite cronica 1
d) Estenose ou cirurgia do trato gastrointestinal superior em qualquer 1
momento

8. Lesao Musculoesquelética

a) Atrofia ou fraqueza muscular 1
b) Artrite erosiva ou deformante (inculsive deformidades redutiveis, 1
excluindo necrose avascular

c) Osteoporose com fratura ou colapso vertebral (excluindo necrose 1
avascular)

d) Necrose avascular (escore 2 se mais de 1 sitio) 1(2)
e) Osteomielite 1

9. Lesao de pele

a) Alopecia crénica cicatricial

b) Cicatriz extensa em outro local além de couro cabeludo e polpa digital
c) Ulceracédo (excluindo trombose) por > 6 meses

1
1
1
10. Faléncia Gonadal Prematura (antes dos 40 anos de idade) 1
11. Diabetes Melito (independente do tratamento) 1

(

12. Malignidade (excluindo displasia) (escore 2 se mais de 1 sitio) 1(2)

* Conforme definicao do SLICC (Systemic Lupus International Collaborating
Clinics), dano é definido como presence de alteracoes irreversiveis nao
relacionadas a inflamacao ativa, ocorrendo a partir do inicio do LES, aaliada
por abordagem clinica e presente por, pelo menos, 6 meses. Episddios
repetidos devem ocorrer apés no minimo 6 meses para escore 2. A mesma
lesao nao pode ser considerada 2 vezes.
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ANEXO 1ll

iNDICE DE AFERICAO DA ATIVIDADE DO LUPUS ERITEMATOSO SISTEMICO

(SLEDAI)

PONTOS MANIFESTACAO

DEFINICAO

8

Convulsao

Psicose

Sindrome
organica cerebral

Disturbio visual

Alteracéo de par
craniano

Cefaléia lupica

Vasculite

Acidente vascular
cerebral

Miosite

Artrite

Inicio recente. Excluindo causas metabdlicas,
infecciosas ou medicamentos

Habilidade funcional alterada devido a perturbacées
graves na percepgdo da realidade. Incluem
alucinagdes, incoeréncia, associagbes frouxas,
conteudo do pensamento pobre, pensamento ilégico,
comportamento bizarro, desorganizado ou
catatdnico. Excluindo  uremia  ou  causas
medicamentosas.

Alteracdo da funcdo mental com perda da
orientagdo, memdéria ou inteligéncia, com inicio
subito e flutuante. Inclui reducao da consciéncia com
perda da atencdo além de pelo menos 2 dos
seguintes: disturbio da percepcao, discurso
incoerente, insbnia ou sonoléncia diurna, aumento
ou reducdo da atividade psicomotora. Excluindo
causas metabdlicas, infecciosas ou
medicamentosas.

Alteracoes retinianas 2° ao LES. Incluindo Corpos
citdides, hemorragia retinianas, exsudato seroso ou
hemorragico na cordide, ou neurite 6ptica. Excluindo
hipertenséo, infecgdo ou causas medicamentosas.

Inicio recente de neuropatia motora ou sensitiva
envolvendo pares cranianos.

Cefaléia intensa persistente: tipo enxaqueca, mas
nao responsiva a analgesia intensa com narcoéticos.

Ulceragdo, gangrena, nédulos dolorosos nos
quirodactilos, infartos periungueais, hemorragias em
lascas, ou comprovagao de vasculite por bidpsia ou
arteriografia.

Acidente(s) vascular cerebral recente. Excluindo
aterosclerose.

Dor ou fraqueza muscular proximal, associada a
elevacdo da creatininofosfoquinase/aldolase ou
alteracoes eletroneuromiograficas ou  bidpsias
evidenciando miosite.

Mais de 2 articulagdes dolorosas e sinais de



4 Cilindros urinérios

4 Hematuria

4 Proteinuria
Pidria

2 Rash cutaneo

2 Alopécia

Ulcera mucosa

Pleutrite
2 Pericardite
2 Complemento
consumido
2 Aumento do anti-
DNA
1 Febre
1 Trombocitopenia
1 Leucopenia
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inflamacao (p.ex. edema, eritema, calor local).
Cilindros granulares, hematicos ou mistos.

> 5 eritrocitos/maior campo. Excluindo nefrolitiase,
infeccdes ou outras causas.

> 0.5 grama/24 horas. Inicio ou aumento recente de
proteindria maior que > 0.5 grama/24 horas.

> 5 leucocitos/maior campo. Excluindo infecges.

Inicio recente ou recorréncia de rash cutaneo
inflamatoério.

Inicio ou recorréncia de perda capilar anormal, difusa
ou irregular.

Inicio ou recorréncia de ulceragdes orais ou nasais.

Dor pleuritica com atrito, derrame ou espessamento
pleural.

Dor pericardica com pelo menos um dos seguintes:
Atrito pericardico, derrame pericardico, ou alteracao
do ECG.

Reducao do CH50, C3 ou C4 abaixo do limite inferior
da normalidade para o teste laboratorial.

> 25% ligacdo por imunoensaio ou maior que a
variacao normal para o teste laboratorial.

> 38°C. Excluindo causas infeciosas.
<100.000 plaquetas/mm?.

< 3.000 leucocitos/mm?. Excluindo efeito
medicamentoso.

ESCORE TOTAL (soma dos valores proximos as descricoes de

manifestacoes
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Surto de atividade leve a moderado

Surto de atividade severo

Aumento do SLEDAI para > 3

Inicio ou piora de lesbes discéides,
fotossessibilidade, lupus  profundo,
vasculite cutanea, lupus bolhoso,
pleurite, artrite, Ulceras nasofaringeas,
pericardite, febre (LES)

Aumento na dose de prednisona, mas
nao maior que >0.5mg/kg/dia

Acréscimo de antiinflamatério nao
hormonal ou antimalarico

Mudancga do SLEDAI >12

Inicio ou intensificacao de
manifestagdes neuroldgicas, vasculite,
nefrite, miosite, Plaquetas < 60.000,
Hb<7% ou redugcdo da HB >3%,
necessidade de aumento dobra a dose
regular de prednisona ou dose diaria de
prednisona >0.5 mg/kg/dia.

Prednisona >0.5mg/kg/dia

Inicio de citotdxico, azatiorina,
metotrexate, hospitalizacao (LES)
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ANEXO IV

INSTRUMENTO PARA COLETA DOS DADOS
PROTOCOLO DE PESQUISA DA FUNCAO OVARIANA EM PACIENTES LUPICAS
(Servico de Reumatologia do Hospital das Clinicas da UFMG)

DRegistro|__|__|__|__| | I2)Datade preenchimento |__|__|_|_|_|_| 3)N°doprotocolo I__|_| |

4)Nome da paciente:

5)Data de Nascimento:|__|__|__|__ ||| Endereco:
6)Cidade: Tel:
Cor: |__| 1.Branca Idade atual I__|__|Ocupacdo:

|__12.Ndo Branca
7T)Escolaridade: |__|__| Anos de estudo |__| 1.Analfabeta |__|2.Primeiro grau incompleto
|__I 3.Primeiro grau completo |__| 4.Segundo grau incompleto |__| 5.Segundo grau completo |__| 6. Terceiro grau

8)Estado Civil: |__| 1.Solteira |__| 2.Casada |__| 3.Divorciada |__| 4.Vidva

9)Data de admissao no ambulatério|__|__|__|__ || [10)Data do inicio dos sintomas LES |__|__|_ | || |
11)Data do diagnésticode LES |__|__|__|_|__|__|12)Tempo de doenca (meses) I__|__|
13) N° critérios na 1° consulta |__|__| 14) Idade na época do diagndstico LES |__|__|

15)N° de critérios de LES no preenchimento do protocolo |__|__|

Comorbidades clinicas e Reumaticas outras

16)Tabagismo: Prévio I__| 1.Sim |__|2.Ndo Data do fnicio I__|__|__|__|_|_|

Datado término |__|__|__ ||| |
17)Histéria de Hipotireoidismo: |__| 1.Sim |__| 2.Nao18)TSH (micro Ul/ml) |__|__|__| |
19)Histdria de neoplasia prévia |__| 1.Sim |__| 2.Nao 20)Histéria de quimioterapia prévia |__| 1.sim |__| 2.Nao
21)Histdria de Radioterapia Pélvica prévia |__| 1.Sim |__| 2.Nao
22)Infec¢des Cronicas em atividade |__| 1.Sim |__| 2.Nao
23)Histéria de Insuficiéncia renal cronica |__| 1.Sim |__| 2.Ndo 24) Data do diagnéstico |__|__I_ || | |
25) Duracio (anos) |__|__| 26)Faz terapia de substituicdo renal |__| 1.Sim |__| 2.Ndo
27)Histéria de doenga reumatica outra associada |__| 1.Sim I__| 2.Nao

Qual:

Critérios Diagndsticos de Lupus Eritematoso Sistémico

Eritema malari_ | 1.Sim |_|1.Nao Lesdo Discoide | [1.Sim|_|1.Ndo
Fotossensibilidade _11.5im I_I1.Ndo Ulceras orais |__|1.Sim || 1.Ndo
Artrite ndo erosival_1.Sim |__|1.Ndo

Serosite: Pleurite |__|1.Sim [__| 1.Ndo Pericardite |__| 1.Sim |__| 2.Néo

Doenga Renal: Proteindria > 0,5 g/dia |__I1.Sim |__| 2.Nao Cilindrdria I__|1.Sim |__|2.Nao
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Doencga Neuroldgica: Convulsdes || 1.8im |__2.Ndo Psicose |__|1.Sim |__|2.Ndo
Mielite transversa |__| 1.Sim |__| 2.Nao Lesdo de par craniano |__| 1.Sim |__| 2.Ndo
Doencga Hematoldgica: Plaquetopenia < 100.000/mm3 |__| 1.Sim |__I2.Ndo

Anemia hemolitica |__| 1.Sim |__|2.Ndo * Leucopenia <4000/mm3 (2X) |__| 1.Sim |__[2.Nao
Ou linfopenia <1500/mm?3 (2X) |__| 1.Sim I__| 2.Nao

Alteragdes Imunoldgicas: Anti-DNA positivo |__I 1.Sim |__|2.Ndo

Anti-Sm positivo |__| 1.Sim |__|2.Ndo Anticorpo Anticardiolipina |__| 1.Sim I__| 2.N&o
ou anti coagulante ldpico +
VDRL falso + por pelo menos 6 meses e ndo confirmada

p/ testes imobilizagdo T. pallidum |__| 1.Sim |__|2.Ndo

Anticorpo antinucleares (FAN) positivo I__| 1.8im |__|2.Ndo

Historico de uso de medicamentos

Prednisona: 28)Dose atual (mg) I__|__|29)Dose maxima usada no tratamento (mg) I__|__|

30)Dose no dia de coleta sangue (mg) |__|__[3D))DATAI__I__ || | | |

Antimalarico: 33)__I1.Atual |__|2.Prévio |__|3.Nunca
Azatioprina: 34)l__|1.Atual |__|2.Prévio |__I3.Nunca
Metotrexate: 35)__| 1.Awal |__|2.Prévio |__|3.Nunca

Ciclofosfamida venosa: 36)l__|1.Atual |__|2.Prévio |__|3.Nunca

37)Idade de inicio (anos) |__I__| 38)Dose acumulada (mg) I__|__|__|_|

Folha de pulsoterapia com Ciclofosfamida

Indicacao do tratamento:

DATA N° Dose | Proteiniiria | DATA N° Dose | Proteiniiria
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Status da doenca reumatica

40)Coleta de sangue |__|__ IDATA |__I__I__ ||| |

41)Na época da menopausa |__|_ IDATAI__|_|_| | | |

Escore de dano organico (SLICC/ ACR-DD

42)Na data da coleta de sangue |__|__|

Sindrome Anticorpo antifosfolipide

SAAF 43)__| 1.Sim |__| 2.Nao
TROMBOSE VASCULAR:Trombose Venosa |__| 1.Sim |__|2..Ndo |__|3. Nado sabeDATA |
Trombose Arterial |__| 1.Sim|__|2..Ndo |__13. Naosabe DATA || | | | | |

Trombose de pequenos vasos |__| 1.Sim |__|2..Nao |__|3. Naosabe DATAI__|_|_|_|_|

MORBIDADE GESTACIONAL: Morte fetal (>= 10 semana) |__| 1.Sim |__|2..NaoDATA |
Prematuridade (< 34 semanas) |__| 1.Sim |__|2.Nao DATA I__|__|_ ||| |

Abortamentos (3 ou + com < 10 semanas) |__| 1.Sim [__|2.Nao DATA I__[_ || || |
SOROLOGIA:

Anticardiolipina IgM 1° dosagem |__|__| DATA|__|__ || | | |
2°dosagem |__|__| DATA|__|__|__|I_I_I__|
Anticardiolipina IgG 1° dosagem I__|__| DATA|__|__|__|_I_I_|

2°dosagem |__|__| DATA|__|__|__|I_I__I__|
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Anticoagulante lipico TCK 1°dosagem|__|__ | DATA|__|_ ||| | |
2°dosagem |__| | DATA__I_I_ || | |
TVVRA 1° dosagem |__|__| DATA__I_I_I_I_I |
2°dosagem |__|__ IDATAI__I_I_ || | |
Hexagonal 1° dosagem |__|__ IDATA I__I__I_ I 1 |
2°dosagem |__|__IDATA__|__|_ ||| 1|

Histoérico ginecologico

42)Presenca de menarca |__| 1.Sim |__| 2.Nao 45)Idade da menarca (anos) |__|__|

45)Fluxo menstrual regular |__| 1.Sim |__| 2.Nao 47)Duragao do ciclo regular (dias) I__I__|

48)Durac¢do do fluxo menstrual (dias) I__|__| 49)Fluxo menstrual irregular |__| 1.Sim |__| 2.Néo
50)Se irregular, qual € o FSH (mUI/ml)l__|__|__|__ I 51)Gestacdes prévias |__| 1.Sim |__| 2.Nao
52)Numero de filhos vivos |__I__| 53)Abortamentos prévios |__| 1.Sim |__| 2.Nao

54)Quantos abortamentos |__|__[55)Perdas fetais |__| 1.Sim |__| 2.N&o

56)Idade gestacional da perda fetal (Semanas) |__|__|57)Valores de FSH atual (mUl/ml) I__|__|

58)Valores de FSH no momento da coleta do soro (mUI/ml) |__|__|

59)Histéria de Amenorréia |__| 1.Sim |__| Ndo 60)Menopausa |__| 1.Sim |__|2.Ndo

61)Idade da menopausa (meses) |__|__| 62)Uso atual de estrégeno (ACO) |__I 1.Sim |__I 2.Nao

63)Uso atual de andlogos do GnRH I__| 1.Sim |__| 2.Nao

64)Uso de terapia de reposi¢do hormonal |__| 1.Sim |__| 2.Nao

65)Historia prévia de cirurgias ginecoldgicas ou pélvicas: |__| 1.Sim |__| 2.Ndo

66)Se cirurgia ginecoldgica. Qual? |__| 1.Histerectomia |__| 2.Salpingotripsia |__| 3. Ooforectomia unilateral
|__I 4.00oforectomia bilatera |__| 5.Cirurgia conservadora do ovdrio unilateral |__| 6.Cirurgia conservadora do

ovario bilateral

Valores de FSH e AMH
Valores de AMH (ng/ml): |__|__|__|1° més
Valorres de FSH (mUI/ml):|__|__|__|1° més
Resultado do US pélvico
US pélvico : Datado exame I__|__|__|__|__|__IDiado ciclo, no qual foi feitoo US |__|__|
N foliculos ovario Direito |__|__|__|__| N° de foliculos ovério Esquerdo I__|__|__| |

Espessura endometrial (mm) I__|__|_| |
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ANEXO V
INSTRUMENTO PARA COLETA DOS DADOS

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Avaliagdo dos fatores preditivos de faléncia ovariana prematura em pacientes com Liipus

Eritematoso Sistémico

Prezada Senhora,
Gostaria de convidé-la a participar de um estudo cientifico que ird avaliar a fungdo ovariana das pacientes
com Lupus Eritematoso Sistémico com o objetivo de identificar as pacientes com maior risco de apresentar faléncia

prematura da fun¢@o ovariana.

I- INFORMACOES SOBRE A PESQUISA
O objetivo desse estudo € avaliar quais sdo as pacientes lipicas que tém maior risco de ter perda da fungdo
ovariana pelo ldpus e quais sdo as caracteristicas destas pacientes relacionadas com a perda da fungdo ovariana. O estudo
terd 2 fases. Na 1° fase o pesquisador fard uma revisdo do prontudrio médico da paciente preenchendo dados gerais
sobre o histdérico da doenga. Na 2° parte serdo coletadas amostras de sangue das pacientes para realizacdo de exames e
serdo realizados exames de ultra-som a cada 6 meses para investigacdo da func¢io ovariana. O acompanhamento da
paciente com a equipe de reumatologia ndo sofrerd qualquer interferéncia pelo fato da paciente estar participando do
estudo.
II- SIGILO DOS DADOS
Todos os seus dados serdo confidenciais, sua identidade ndo serd revelada publicamente em hip6tese alguma e
somente os pesquisadores envolvidos neste projeto terdo acesso a estas informacdes que serdo utilizadas somente para
fins de pesquisa.
I1I- BENEFICIOS DA PESQUISA
Este estudo trard informagdes importantes que poderdo ter aplicacdo direta na terapéutica. O melhor
conhecimento dos fatores que interferem na fung@o ovariana das pacientes com Lipus permitird selecionar melhor
aquelas que encontram-se sob maior risco assim com ajudard a saber quando a faléncia ovariana estiver prestes a
ocorrer. Isto podera proporcionar a sele¢do de pacientes que se beneficiariam do uso de protetores ovarianos.
IV- RISCOS
O estudo ndo acrescenta nenhum risco as pacientes, uma vez que ndo exerce nenhuma influéncia ou
modificacdo do tratamento. As tUnicas intervengdes realizadas serdo a coleta de amostras sanguineas, além das que ja
habitualmente sdo coletadas e a realizacdo de ultrassonografia pélvica.
V- RESSARCIMENTO DAS DESPESAS
Nao estd prevista qualquer forma de remuneracdo para as voluntdrias. Todas as despesas especificas
relacionadas com o estudo sdo de responsabilidade do Laboratério de Reprodu¢do Humana da Universidade Federal de
Minas Gerais. O estudo ndo acarretard nenhuma despesa extra as voluntdrias, sendo que as coletas sanguineas e a
realizacdo da ultrassonografia pélvica serdo programadas para dias em que a paciente ja teria a necessidade de se

locomover até o ambulatério de Reumatologia para consulta médica regular
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VI- DEMAIS ESCLARECIMENTOS
Vocé dispde de total liberdade para esclarecer qualquer duvida que possa surgir durante a pesquisa. Vocé
podera recusar-se a participar deste estudo e/ou abandoné-lo a qualquer momento, sem precisar justificar-se. A aceitacio
ou ndo da participacdo neste estudo ndo influenciard no seu tratamento. Ndo serd realizado quagqler tipo de manipulacio,
experimento ou intervengdo direta com o paciente, exceto a coleta de amostras de sangue periférico (10ml por coleta,

volume equivalente a 2 colheres de sopa) e realizacdo de ultrassonografia pélvica.

TERMO DE CONSENTIMENTO

BU, oo , voluntariamente concordo que seja coletada amostra
sanguinea para dosagem de hormdnio anti-mulleriano e inibina B e com a realiza¢do de ultrassonografia pélvica, para
fins de pesquisa cientifica no Laboratério de Reprodu¢do Humana da Universidade Federal de Minas Gerais. Estou

ciente do exposto acima e ainda de que esta pesquisa nio trard qualquer prejuizo a minha satide ou ao tratamento.

Belo Horizonte, _ _/_ _/

Assinatura do voluntario:

N° identidade:

Contatos:

e  Pesquisador Responsdvel: Olivio Brito Malheiro: 9138-8106/97978106

e Comité de Etica em Pesquisa da UFMG: Av. Pres. Antonio Carlos, 6627 — Unidade Administrativa II — 2°
andar — Sala 2005 — CEP: 31270-910 — BH — MG — Telefax: (031) 34094592 — email: coep @prpq.ufmg.br

e AMBULATORIO DE REUMATOLOGIA DO HC/UFMG: 34099532
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_ ANEXOVI
CARTA DE APROVAGAO DO COMITE DE ETICA EM PESQUISA
UNIVERSIDADE FEDERAL DE MINAS GERAIS (COEP/UFMG

UNIVERSIDADE FEDERAL DE MINAS GERAIS
COMITE DE ETICA EM PESQUISA - COEP

Parecer n2. ETIC 567/08

Interessado(a): Profa. Gilda Aparecida Ferreira
Departamento de Clinica Médica
Faculdade de Medicina - UFMG

DECISAO

.~ O Comité de Etica em Pesquisa da UFMG — COEP *a;;rovou, no
dia 03 de dezembro de 2008, o projeto de pesquisa intitulado
"Avaliagdo dos fatores preditivos de faléncia ovariana prematura
em pacientes com lipus eritematoso sistémico” bem como o Termo
de Consentimento Livre e Esclarecido.

O relatério final ou parcial devera ser encaminhado ao COEP um
ano apos o inicio do projeto.

Msa Marques Amaral

Coordenadora do COEP-UFMG /

Av Pros Amome Carios, 6627 - Unidade Adminisirativa Il - 2° andar - Sala 2005 - Cep 31270-901 - BH-M(
Telefax: (031) 3409-4592 - c-mail_cocpa uting br




