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RESUMO

RAMIRES DE JESUS, Guilherme Ribeiro. LUpus eritematoso sistémico e gestacao:
analise dos desfechos maternos em uma coorte de um hospital terciario. 2019. 87 f.
Tese (Doutorado em Ciéncias Médicas) — Faculdade de Ciéncias Médicas,
Universidade do Estado do Rio de Janeiro, Rio de Janeiro, 2019.

Devido a maior prevaléncia do lupus eritematoso sistémico (LES) em
mulheres em idade fértil, a gestacdo nessas pacientes ndo € uma condigao
incomum. Contudo, gestantes com LES possuem uma maior morbimortalidade
materna e fetal do que o restante da populacdo, necessitando de cuidados
diferenciados ao longo do pré-natal. E descrito maior risco de atividade da doenca
durante a gravidez, além de maior frequéncia de pré-eclampsia (PE), parto
prematuro, crescimento intrauterino restrito e perda gestacional. As manifestacoes
clinicas do LES, além de estarem associadas a um resultado gestacional adverso,
podem mimetizar complicagdes obstétricas e dificultar a adequada assisténcia
prestada para a gestante. O objetivo desta tese foi avaliar os desfechos clinicos
maternos em uma coorte de gestantes com lUpus eritematoso sistémico, com maior
enfoque nas manifestagbes neuroldgicas e renais, e analisar o uso de fatores
angiogénicos (VEGF, PIGF) e antiangiogénicos (sFlt-1) no diagnéstico diferencial
entre nefrite do LES e pré-eclampsia. No estudo 1, apenas um pequeno numero de
pacientes apresentou doenga neuroldgica ativa durante a gravidez, sendo que a alta
incidéncia de PE e prematuridade estava diretamente relacionada com a
manifestacdo renal concomitante. O estudo 2 avaliou o impacto das diferentes
classes de nefrite nos resultados gestacionais maternos e fetais. Concluiu-se que as
gestantes com nefrite proliferativa (classes Ill/IV) apresentaram com maior
frequéncia atividade da doenga durante a gestacéo, doenga ativa continua durante a
gravidez e o puerpério, hospitalizagdo, cesariana e PE em comparagdo com
pacientes sem nefrite, inclusive com maior morbidade fetal em comparagdo com
gestantes com nefrite ndo proliferativa (classes Il e V). No estudo 3, foi feita a
analise dos niveis séricos de fatores angiogénicos (VEGF, PIGF) e antiangiogénicos
(sFlt-1) em gestantes com LES e doenga inativa, doenga renal ativa e PE. Foi
demonstrado que as gestantes com LES que desenvolvem PE apresentaram
elevagdo do sFlt-1 e queda do PIGF, ambos estatisticamente significativos, da
mesma forma que pacientes com PE sem LES. As pacientes com nefrite ativa
apresentaram elevagdo do VEGF em comparagédo com os outros dois grupos, o que
sugere o potencial uso destes marcadores na pratica clinica para diferenciagéo entre
PE e nefrite lupica.

Palavras-chave: Lupus eritematoso sistémico. Nefrite lupica. Pré-eclampsia. Fator de
crescimento placentario. Gravidez de alto risco.



ABSTRACT

RAMIRES DE JESUS, Guilherme Ribeiro. Systemic lupus erythematosus and
pregnancy: analysis of maternal outcomes in a cohort of a tertiary hospital. 2019.
87 f. Tese (Doutorado em Ciéncias Médicas) — Faculdade de Ciéncias Médicas,
Universidade do Estado do Rio de Janeiro, Rio de Janeiro, 2019.

Due to the higher prevalence of systemic lupus erythematosus (SLE) in
women of childbearing age, pregnancy in these patients is not an uncommon
condition. However, pregnant women with SLE have higher maternal and fetal
morbidity and mortality than the rest of the population, requiring differentiated
prenatal care. There is a higher risk of disease activity during pregnancy, as well as a
higher frequency of preeclampsia (PE), premature birth, intrauterine growth
restriction, and gestational loss. The clinical manifestations of SLE, in addition to
being associated with adverse gestational outcomes, can mimic obstetric
complications and hinder appropriate care provided to pregnant women. The aim of
this thesis was to evaluate maternal clinical outcomes in a cohort of pregnant women
with systemic lupus erythematosus, focusing more on neurological and renal
manifestations, and to analyze the use of angiogenic (VEGF, PIGF) and
antiangiogenic (sFlt-1) factors in the differential diagnosis between SLE nephritis and
preeclampsia. In study 1, only a small number of patients had active neurological
disease during pregnancy, and the high incidence of PE and prematurity were
directly related to concomitant renal manifestation. Study 2 evaluated the impact of
different classes of nephritis on maternal and fetal gestational outcomes. It was
concluded that pregnant women with proliferative nephritis (classes Il / IV) presented
more frequently disease activity during pregnancy, continuous active disease during
pregnancy and the puerperium, hospitalization, cesarean section and PE compared
to patients without nephritis, also with higher fetal morbidity compared to pregnant
women with nonproliferative nephritis (classes Il and V). In study 3, analysis of serum
levels of angiogenic (VEGF, PIGF) and antiangiogenic (sFlt-1) factors was performed
in pregnant women with SLE and inactive disease, active renal disease and PE. It
was shown that pregnant women with SLE who develop PE had statistically
significant elevation in sFlt-1 and lower levels of PIGF, the same pattern as PE
patients without SLE. Patients with active nephritis had increased VEGF compared to
the other two groups, suggesting the potential use of these markers in clinical
practice for differentiation between PE and lupus nephritis.

Keywords: Systemic Lupus Erythematosus. Lupus Nephritis. Preeclampsia. Placenta

Growth Factor. Pregnancy, High-Risk.
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INTRODUGAO

O ldpus eritematoso sistémico (LES) é uma doenga autoimune cuja
fisiopatologia envolve mecanismos imunoldgicos, incluindo disturbios nos processos
de morte celular e nos mecanismos de eliminagcdo de autoantigenos e de tolerancia
(central e periférica), acompanhados da formacdo de autoanticorpos patogénicos.
Apesar de permanecer obscura a razdo pela qual muitos desses mecanismos se
desenvolvem, existe evidéncia robusta na literatura que demonstram serem eles
secundarios a interagédo entre fatores genéticos, hormonais e ambientais. A maioria
das pacientes com LES estd em idade reprodutiva (entre 26 e 40 anos) e as
manifestagdes clinicas podem ser leves ou graves com acometimento de multiplos
orgaos, incluindo rins (nefrite), pulmdes (pneumonite), figado (hepatite) e cérebro (1,
2). E caracteristica a evolugdo com periodos de atividade (inflamatéria) e outros de
remissdo dos sintomas e, apesar de a maioria dos pacientes com LES terem um
curso evolutivo relativamente benigno, a mortalidade média em comparagdo com a
populagdo € maior do que pessoas do mesmo sexo e idade, sendo que os que tém

acometimento renal tém caracteristicamente maior morbimortalidade (3).
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1 REVISAO DA LITERATURA

1.1 Aspectos clinicos e fisiopatolégicos do acometimento renal do LES

A nefrite associada ao LES pode ocorrer clinicamente em até 60% dos
pacientes, com acometimento tubular, intersticial, vascular e glomerular. A sua
presenca € um fator de alta morbidade, visto que 10% a 30% dos pacientes irdo
desenvolver doenga renal terminal ao longo da vida, sendo mais comum naqueles
com glomerulonefrite proliferativa (4). A mortalidade também esta aumentada, sendo
em torno de trés vezes maior do que os pacientes com LES sem acometimento
renal, e eles tendem a falecer mais precocemente. No entanto, caso a remissao da
doenca renal seja alcangada a sobrevida em 10 anos se eleva de 46% para 95% (5).

Assim como as manifestagcdes de outros sistemas no LES, a nefrite intercala
periodos de atividade e remisséo, o que pode modificar a terapéutica a ser escolhida
de acordo com apresentacao atual (4). As manifestagdes mais comuns da nefrite do
LES sao hipertensdo, proteinuria inclusive em nivel nefrético em alguns casos,
hematuria dismorfica e insuficiéncia renal nas formas mais graves (5).

A classificagdo mais utilizada para a nefrite do LES foi descrita pelas
Sociedade Internacional de Nefrologia e Sociedade de Patologia Renal (ISN/RPS,
do inglés International Society of Nephrology / Renal Pathology Society). Neste
sistema, a nefrite é classificada de acordo com os seguintes achados
histopatoldgicos, obtidos através de bidpsia renal: localizagdo de acumulo dos
imunocomplexos nos glomérlulos; presenga ou auséncia de proliferacdo mesangial
ou endocapilar; extensdao do acometimento glomerular (focal ou difuso) e leséo
glomerular (global ou segmentar); e se a lesdo é ativa (inflamatodria) ou crénica
(esclerdtica) (6).

A diferenciacdo entre as classes propostas pela ISN/RPS claramente
influencia no tratamento recomendado. Pacientes com doenca limitada ao mesangio
(classe Il) geralmente n&o precisam de terapia especifica para a doenga renal assim
como as pacientes com doenga renal terminal (classe VI), enquanto os pacientes
com doencga renal proliferativa (classes lll e IV) sdo frequentemente tratadas com

imunossupressores potentes. A classe V, chamada de membranosa, pode ser
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tratada com terapia antiproteinuria ou imunossupressao, de acordo com a
intensidade da proteinuria (5).

A glomerulonefrite, que é a forma mais tipica de acometimento renal no LES,
tem fisiopatologia complexa e envolve principalmente a deposigdo de
imunocomplexos na membrana basal glomerular. Sequencialmente, ocorre a
ativacao do sistema de complemento, proliferacdo de células residentes e migracao
de leucdcitos, em associacado a producédo de matriz extracelular, de quimiocinas e de
citocinas pro-inflamatdrias. Algumas dessas moléculas tém sido associadas a
fisiopatologia da autoimunidade como o estimulador de linfécito B (BLyS, do inglés B
lymphocyte stimulator)/fator ativador da célula B (BAFF, do inglés B-cell activating
factor), interleucina (IL)-17, IL-23, IL-6, IL-10, fator de necrose tumoral (TNF, do
inglés Tumor necrosis factor) alfa e interferon (IFN) alfa. Outras estdo mais
diretamente relacionadas as alteragdes teciduais como o fator de transformacéo do
crescimento (TGF, do inglés Transforming growth factor) beta, o fator estimulador de
colonias-1 (CSF-1, do inglés Colony-stimulating factor-1), o IFN tipo | produzido
pelas células renais residentes (3) e o fator de crescimento endotelial vascular
(VEGF, do inglés vascular endotelial growth factor). O resultado deste processo
inflamatoério sdo as alteragbes histopatolégicas observadas a bidpsia renal que
incluem aumento da matriz extracelular e da celularidade no meséangio, proliferagao
de células endocapilares, inflitragdo de polimorfonucleares, linfécitos, mondcitos e
formacdo de crescentes celulares associados a depdsitos de imunocomplexos.
Também sao frequentes as alteragdes vasculares ainda que estas ndo sejam
empregadas para definir a classe histolégica (6). As alteragdes mais frequentes
incluem as lesbes necrosantes na parede vascular, com depdsito imune e reducao
da luz, e necrose fibrinoide em vasos de pequeno e médio calibre com infiltragao
inflamatoria mural (7).

Estudo realizado por Avihingsanon et al. (6) investigou a expressdo do RNA
mensageiro (MRNA) do VEGF renal em material obtido através de biopsia para
caracterizacao de nefrite em 35 pacientes com lupus. Vinte e sete pacientes tiveram
o diagndstico histopatolégico de nefrite lupica classe IV e oito pacientes foram
diagnosticadas como portadoras de nefrite classe Ill segundo a classificagdo da
ISN/RPS. Os niveis de mRNA VEGF foram menores nas pacientes com nefrite
lupica quando comparados com o controle, apresentando correlacédo negativa com

formacgao de crescentes, com altos valores do indice de atividade medido através de
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achados patoldégicos descritos por Austin et al. (8) e com proliferacao difusa
endocapilar. No entanto, amostras com mais de 25% de infiltragdo neutrofilica
glomerular ndo mostraram diferenca no VEGF. Os autores encontraram, através da
analise de uma curva ROC, nivel de mRNA capaz de predizer 53% dos casos de
perda de funcgéo renal (dobrando a creatinina sérica ou doenga renal crénica com
necessidade de terapia renal substitutiva) em 12 meses (9).

Formulou-se a hipdtese que a reducgao intrarrenal de VEGF seria causada
pela perda de células poddcitarias na urina, j& que o mesmo autor demonstrou em
estudo anterior aumento de VEGF urinario em pacientes com nefrite IUpica
comprovadas por bidpsia (10). Os autores analisaram as amostras urinarias de 21
pacientes no dia da realizagdo da biopsia utilizada para medir o VEGF mRNA
intrarrenal e encontraram aumento de WT-1, um marcador podocitario, e de VEGF

quando comparadas com o controle (9).

1.2 Aspectos clinicos e fisiopatolégicos do acometimento neurolégico do LES

O acometimento do sistema nervoso central (SNC) do lupus € uma das
formas mais graves da doenga, sendo responsavel por 13% das mortes assim como
um numero significativo das morbidades (11). Sua frequéncia é variavel na literatura,
visto que ndo ha uniformidade nos seus critérios diagndsticos. Alguns sintomas,
como cefaleia e alteracbes de humor, sdo frequentes na populagdo geral e
provavelmente ndo sdo causados pelo LES. Quando apenas manifestacdes
neurolégicas maiores sao incluidas, estima-se que entre 5 e 10% dos pacientes
apresentardo uma manifestacdo neurolégica atribuivel ao LES no momento de
diagndstico e outros 5% apresentardo este tipo de sintoma nos primeiros trés anos
da doenca. As mais comuns sao convulsdes, acidente vascular cerebral, mielopatia,
meningite, psicose, disfungao cognitiva e neuropatia periférica (12).

O conhecimento sobre a fisiopatologia do acometimento neuroldgico do lupus
ainda continua bastante limitado, estando relacionado com fatores genéticos,
ambientais e hormonais. Os principais mecanismos descritos até o momento seriam

relacionados com neurotoxicidade mediada por autoanticorpos, vasculopatia
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trombdtica  relacionada  principalmente com  anticorpos  antifosfolipideos,
neurotoxicidade induzida por citocinas e perda de neuroplasticidade (13).
Diferentemente da nefrite do LES, a classificagdo das manifestagdes
neuroldgicas da doenga ocorre a partir de sindromes ao invés de mecanismos
fisiopatoldgicos. Isto dificulta o entendimento do lupus neuroldgico e influencia
diretamente o tratamento assim como o progndstico (12). Além disso, condigdes
clinicas frequentes em pacientes com LES podem mimetizar o acometimento
neurologico da doenga, como infecgdes, tumores de sistema nervoso central, efeitos
colaterais de medicacobes, vasculopatias isquémicas e outras comorbidades, como a
esclerose multipla (14). Na gestacao, a convulsdo associada a eclampsia € um

diagnostico diferencial importante e muitas vezes dificil na pratica clinica (15).

1.3 Gestagao em pacientes com LES

Devido a maior prevaléncia do LES em mulheres em idade fértil, a gestagao
nessas pacientes ndo € uma condi¢ao incomum e ao mesmo tempo é interessante
notar que diversos achados clinicos e laboratoriais na nefrite lupica sdo semelhantes
aqueles encontrados em pacientes com pré-eclampsia (PE) grave, especificamente
hipertensao arterial sistémica (HAS), proteinuria e edema (16, 17). As reativagdes do
LES durante a gestacdo sdo na maioria das vezes leves (18), no entanto a
reativagao grave da doenga pode ocorrer em 25-30% das gestantes com lupus (16),
podendo a doenga surgir durante a gravidez ou no periodo pos-parto (18).

As complicagbes obstétricas sdo mais frequentes nas gestantes com Iupus,
com grande morbimortalidade materna e fetal. As mais frequentemente associadas
sédo PE, parto prematuro, perda gestacional e crescimento intrauterino restrito, sendo
que os principais preditores para estes eventos obstétricos adversos sao atividade
da doenca materna, nefrite, proteinuria, hipertensao, trombocitopenia e a presenca
de anticorpos antifosfolipideos, especialmente o anticoagulante lupico (18). Mais
recentemente, foi descrito um aumento da incidéncia de atraso de
neurodesenvolvimento em filhos de pacientes com lupus (19).

Considerando a forma neurolégica, ha relatos de mielite transversa com

progressao para paraplegia, vasculite sisttmica com necrose cerebral, convulsdes,
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déficit cognitivo e desorientacdo associados ao LES (20-22). Apesar disso, séao
poucos os estudos sobre as repercussoes neuroldgicas do LES durante a gravidez,
sendo grande parte deles relatos ou séries de casos.

Em reviséo sistematica de 2751 gestagdes em 1842 pacientes com LES, foi
encontrada reativagado da doenga em 25,6% dos casos, HAS em 16,3%, nefrite em
16,1%, PE em 7,6%, eclampsia em 0,8% e prematuridade em 39,4% dos partos.
Houve associacdo positiva entre parto prematuro e nefrite ativa, assim como entre
HAS e nefrite ativa ou histéria de nefrite (23).

A revisdo de 76 gestagbes em 63 pacientes com lupus acompanhadas no
Hospital Universitario Pedro Ernesto (HUPE) identificou que 15% das pacientes
desenvolveram PE e 30% possuiam HAS. Neste mesmo estudo, 14 pacientes
precisaram aumentar as doses de corticosteroides durante a gestagédo e 27% dos
fetos apresentaram sofrimento fetal cronico. Os partos ocorreram numa idade
gestacional média de 35 semanas e foi notada maior incidéncia de 6bito fetal em
pacientes com nefrite comparadas as pacientes sem nefrite (37% x 12,2%) (24).

Uma coorte multicéntrica de 71 gestagdes em 61 mulheres com LES e nefrite
descreveu 19,7% de ativacédo da doencga, seis casos de pré-eclampsia (8,4%) e dois
casos de sindrome HELLP. Cinquenta e seis casos (78,9%) estavam em remissao
renal completa no inicio do pré-natal e 15 pacientes possuiam atividade leve da
nefrite. Os preditores da atividade renal durante o pré-natal encontrados neste
estudo foram baixos niveis de C3 e C4 e altos titulos de anticorpos anti-DNA e anti-
C1q, enquanto a presenga de atividade renal no inicio do pré-natal nao teve relagao
com a reativagdo do LES. Além disso, o indice de massa corporea (IMC) foi
associado com a atividade tardia da doenca (25).

A presenca de proteinuria durante o pré-natal foi associada a um risco 2.45
vezes maior de PE durante a gestacéo, assim como a creatinina sérica maior do que
1,2 mg/dl aumentou o risco em 1.25 vezes. Na analise composta de eventos
adversos, uma taxa de filtragdo glomerular menor que 90 ml/min foi associada a um
risco de 18.73 para o desenvolvimento de PE, crescimento intrauterino restrito e
parto prematuro (26).

Além dos resultados adversos maternos e perinatais associados a PE e ao
LES, o diagndstico diferencial entre as duas condi¢gdes € complexo, pois ambas
podem apresentar aumento de proteinuria, HAS, trombocitopenia e deterioragao da

funcdo renal. Nos casos de eclampsia, a diferenciacdo deve ser feita com o
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acometimento neurolégico do LES. A queda dos niveis das proteinas do
complemento sérico, que pode ocorrer principalmente na reativagdo das
glomerulonefrites proliferativas no lupus e auxiliariam no diagnostico diferencial com
a PE, pode nao ser observada em decorréncia do aumento fisiolégico das proteinas
do sistema complemento durante a gestagao (17).

Os estudos 1 e 2 que compdem esta tese foram desenvolvidos para
investigar a influéncia do acometimento neurolégico e renal do lupus,
respectivamente, nos resultados gestacionais adversos, além analisar a atividade do

LES durante a gestagao.

1.4 Pré-eclampsia

1.4.1 Epidemiologia

A PE é uma desordem multifuncional de causa desconhecida que é exclusiva
da gestacdo humana. E caracterizada pela resposta vascular anormal a
placentagéo, levando ao aumento da resisténcia vascular periférica, da agregagao
plaquetaria, ativagao do sistema de coagulagéo e disfungado endotelial. Os achados
clinicos de PE podem se manifestar como uma sindrome materna, com HAS e
proteinuria com ou sem outras anormalidades multissistémicas, e/ou uma sindrome
fetal, apresentando restricdo do crescimento intrauterino, oligodramnia e oxigenagéo
deficiente (27).

Apesar dos avangos nos cuidados perinatais, a frequéncia de pré-eclampsia
nao tem mudado e ndo houve melhora substancial nos métodos de predicdo ou de
prevencdo da patologia independente das pesquisas das ultimas décadas. Um
grande impedimento para tais métodos é o fraco entendimento dos varios
mecanismos patolégicos que levam a pré-eclampsia assim como o critério
inconsistente para defini-la (27).

A PE é uma das principais causas de morbimortalidade materna, morte
perinatal, parto pré-termo e restricdo de crescimento intrauterino. Apesar de um bom

desfecho para a maioria das gestantes, o atraso no seu diagnéstico pode favorecer
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a evolucgao para sua forma mais grave, a eclampsia, caracterizada por uma ou mais
convulsdes sobrepostas aos achados de PE. Enquanto nos paises desenvolvidos a
frequéncia de eclampsia é de uma para duas mil gestagcbes, nos paises em
desenvolvimento pode chegar até a uma em cada cem gestacdes. Calcula-se que
pacientes gestantes em paises desenvolvidos apresentam um risco médio de
mortalidade por causas obstétricas durante a vida de um para quatro mil a um para
dez mil, enquanto nos paises com baixa renda esse risco varia entre um para quinze
e um para cinquenta, apresentando uma taxa de mortalidade cem a duzentas vezes
maior que na Europa e América do Norte (28).

Varios estudos sugerem que as mulheres que desenvolvem PE possuem um
risco cardiovascular aumentado no restante da vida, sendo a disfungdo endotelial
uma pec¢a fundamental no achado fisiopatolégico e que persiste apds o parto (29-
31). A gestacdo que apresenta esta complicagao pode identificar as mulheres em
risco para doenca cardiovascular e dar a oportunidade para mudanga nos fatores de

risco e estilo de vida (27).

1.4.2 Aspectos fisiopatoldgicos da pré-eclampsia

Apesar do grande numero de pesquisas, a etiologia da pré-eclampsia
continua desconhecida. Existem duas correntes de pensamento atuais, que sao
discordantes: o modelo isquémico, no qual a isquemia e a reperfusdo resultam em
estresse oxidativo e doencga vascular; e 0 modelo imunoldgico, que considera uma
ma adaptagdo imune entre a gestante e seu companheiro, isto €, uma reagao
aloimune materna disparada pela rejeicao do aloenxerto fetal (27).

Durante o desenvolvimento placentario normal, o citotrofoblasto invade as
arteriolas espiraladas maternas e promove um remodelamento, tornando esses
vasos de grande capacitancia e de baixa resisténcia. Esta invasao endovascular do
citotrofoblasto envolve a troca do endotélio e da tunica média das arteriolas. No
modelo isquémico, a hipotese formulada € que ocorre uma invaséo superficial das
arteriolas espiraladas pelo citotrofoblasto, ndo permitindo o remodelamento vascular
e levando a uma perfusao placentaria deficiente e consequentemente insuficiéncia

placentaria (32). Além disso, ndo ocorre uma mudancga da expressao das integrinas
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superficiais epiteliais das células trofoblasticas para um fenoétipo endotelial, limitando
seu potencial invasivo (33).

A disfuncdo endotelial generalizada pode ser responsavel por todos os
aspectos clinicos encontrados na pré-eclampsia e a identificacdo de fatores
circulantes que servem como mediadores desta disfungdo tornou-se assunto de
grande interesse nas ultimas décadas. Diversos grupos publicaram alteragdes em
citocinas, fatores de crescimento e quimicos, como TNF-q, IL-6, IL-1a, IL-1[3, ligante
de Fas, produtos lipidicos oxidados, neuroquinina-B e dimetilarginina assimétrica
(ADMA), que sao liberados pela placenta e/ou outras fontes maternas na pré-
eclampsia (32).

Ja no modelo imunoldégico, a deposigdo do sémen no trato genital feminino
provoca uma cascata de eventos celulares e moleculares que sdo semelhantes a
reposta inflamatdria classica, permitindo um processamento dos antigenos paternos
e uma forte reacado imune tipo 2. Ao iniciar este tipo de resposta imune em relagéao
aos antigenos paternos, o TGFB1 encontrado no sémen pode inibir a indugéo de
respostas tipo 1 contra o concepto semi-alogénico; a pequena exposicdo ao sémen
levaria a resposta imune tipo 1 que seria a causa do desenvolvimento placentario e
fetal deficiente (27).

1.4.3 Fatores angiogénicos e antiangiogénicos na pré-eclampsia

Independentemente do modelo proposto como causa da pré-eclampsia, sabe-
se que na gestagao normal existe uma interacdo do trofoblasto endovascular e dos
leucécitos deciduais, especialmente células natural-killer (NK), resultando na
liberagdo de mitdgenos responsaveis pela angiogénese necessaria para o
desenvolvimento placentario, principalmente o VEGF e o fator de crescimento
placentario (PIGF, do inglés placental growth factor). Concentragdes elevadas de
VEGEF livre também sao importantes para manter em repouso o endotélio, apesar do
estresse inflamatério tipico que envolve uma gestagcdo normal (27). Outras fungdes
do VEGF incluem induzir a producdo de o&xido nitrico e prostaciclinas
vasodilatadoras pelas células endoteliais, reduzindo o tbnus vascular e a pressao

arterial; promover a recuperagao glomerular em modelo animal de glomerulonefrite e



21

microangiopatia trombdtica; e aumentar a permeabilidade vascular (34). Estudos
sobre fatores antiangiogénicos demonstraram que o bloqueio de seus sinalizadores
resultou em HAS e proteinuria (34). Considerando estes dados, o VEGF apresenta
um papel importante ndo apenas na regulagdo da pressado sanguinea mas também
em manter a integridade da barreira de filtragdo glomerular durante a gestagao (33,
34).

Maynard et al. (34) pesquisaram, em tecido placentario de mulheres com e
sem pré-eclampsia, 0o mMRNA do receptor Fms-like tirosina quinase-1 soluvel (sFlt-1,
do inglés soluble Fms-like tyrosine kinase-1) e encontraram aumento de sua
expressao apenas nas mulheres com pré-eclampsia. O sFlt-1, também chamado de
sVEGFR-1, é um dos dois receptores soluveis para o VEGF (35) e possui alta
afinidade pelo VEGF, a semelhanca do que ocorre com o receptor de membrana
VEGFR-1. O sFlt-1 é uma variante soluvel do receptor de VEGF FIt-1 que nao possui
dominios transmembrana e citoplasmaticos, agindo como potente antagonista de
VEGF e PIGF, apresentando, portanto, um perfil inibidor da acdo dessas duas
citocinas, o que poderia ser considerado uma atividade antiangiogénica. O mesmo
grupo formulou a hip6tese que o sFlt-1 circulante em excesso secretado pela
placenta na PE levaria a disfungado endotelial, HAS e proteinuria ao antagonizar o
VEGEF e PIGF circulantes (34).

Continuando seu estudo, Maynard demonstrou que os niveis de sFlt-1 sérico
medidos pelo método ELISA em pacientes com pré-eclampsia eram maiores que os
de gestantes com pressao arterial normal, chegando o aumento a cinco vezes no
caso de PE grave. Este achado foi confirmado por outros autores (36). Foi
demonstrado neste grupo de pacientes que os valores séricos das fragdes livres de
VEGF e PIGF estavam reduzidos proporcionalmente ao aumento de sFlt-1,
sugerindo que o sFlt-1 atuaria como antagonista ao se ligar a essas citocinas e
impedir a ligacdo do VEGF e PIGF aos seus receptores de superficie celular. Por
fim, utilizando um modelo animal no qual foi administrado um adenovirus
recombinante produtor de sFlt-1, houve desenvolvimento de hipertensdo e
proteinuria em ratas gestantes e nao gestantes, inclusive com analise
histopatoldgica renal evidenciando endoteliose glomerular, lesdo caracteristica da
PE (34).

Posteriormente a este estudo, Levine et al. (37) utilizaram o banco de soros

de um estudo prévio e compararam os valores de sFlt-1, PIGF e VEGF das
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pacientes com PE pareadas com pacientes normotensas de mesma idade
gestacional na primeira coleta sérica (120 casos e 120 controles), utilizando o
mesmo procedimento de Maynard (método ELISA). O autor comprovou que as
pacientes analisadas apos o diagndstico de pré-eclampsia possuiam niveis séricos
maiores de sFlt-1 e menores de PIGF e VEGF que o grupo controle. Essas
alteragcdes foram mais pronunciadas quando as pacientes apresentaram pré-
eclampsia precoce (<34 semanas) ou restricdo do crescimento intrauterino. Depois,
em analise longitudinal, ele observou que, durante a gestacdo normal, a
concentracdo de sFlt-1 manteve-se constante até 33 a 36 semanas, apresentando
posterior elevagao semanal até o parto; a de PIGF manteve-se constante nos dois
primeiros trimestres, apresentou pico entre 29 a 32 semanas e posterior queda
continua; o VEGF manteve-se baixo durante toda gestagéao.

Avaliando o grupo de pacientes com PE, Levine relatou que, antes do
diagnostico, houve elevagao da concentragdo de sFlt-1 entre 21 e 24 semanas de
gestacédo, sendo esta elevagado mais rapida de 11 a 9 semanas antes da abertura do
quadro, chegando ao pico 5 semanas antes e mantendo-se neste patamar até o
diagndstico. Os niveis de PIGF encontrados foram menores a partir das 13 a 16
semanas e também apresentaram queda 11 a 9 semanas antes do diagndstico, com
reducdo substancial nas 5 semanas antes do aparecimento de hipertensdo ou
proteinuria. As concentracbes de VEGF mantiveram-se baixas durante toda
gestacdo sem diferenga entre os grupos, exceto nos casos de coleta de material
entre 37 e 41 semanas das pacientes que posteriormente desenvolveram pre-
eclampsia e nos casos em que o soro foi colhido entre 21 e 32 semanas e até 5
semanas antes do aparecimento do quadro. Essas alteragcbes foram mais
pronunciadas quando a paciente apresentou PE precoce (<34 semanas) ou restricao
do crescimento intrauterino (37).

O autor sugere que, fisiologicamente, o estado pro-angiogénico do segundo
trimestre (aumento de PIGF com sFIt-1 baixo) seria convertido para um estado anti-
angiogénico (aumento do sFlt-1 e queda do PIGF e VEGF) e que nas pacientes com
pré-eclampsia esta conversao seria mais precoce e abrupta, como um exagero do
processo normal de controle do crescimento e funcionamento placentario (37).

Diversos autores continuaram esta linha de pesquisa, estudando fatores
angiogénicos e antiangiogénicos urinarios (38, 39), a associagao dos fatores séricos

com achados ultrassonograficos (40-42) e principalmente a possibilidade de utilizar
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estes marcadores como preditores da pré-eclampsia (43-46). Entre estas novas
aplicagdes, sem duvidas a predicdo da pré-eclampsia no primeiro trimestre da
gestacédo, especialmente a sua forma grave e precoce, é a mais promissora e ja esta
sendo utilizada na pratica clinica em alguns paises (47), inclusive no Brasil.

Além da dificuldade de predicdo e de entendimento da fisiopatologia, a PE
apresenta semelhancga clinica e laboratorial com varias doengas que acometem o
ciclo gravidico-puerperal, tanto clinicas quanto cirargicas, como por exemplo o
figado gorduroso agudo da gravidez, a purpura trombocitopéncia trombdtica, a
sindrome hemolitica urémica, a sepse e a reativagcao do LES. O tratamento difere
entre estas enfermidades e o diagndstico incorreto pode levar a uma elevada
morbimortalidade materna e fetal (48).

H4, portanto, necessidade de melhorar a acuracia do diagndstico diferencial
entre pré-eclampsia e LES com nefrite e a medida dos marcadores angiogénicos e
antiangiogénicos como sFlt-1, VEGF e PIGF poderia contribuir para discriminar as
duas condi¢des (49) mas estudos prospectivos que incluam pacientes com LES

durante a gestagéo ainda sao aguardados (50).

1.5 Fatores angiogénicos e antiangiogénicos em pacientes com LES

Um estudo caso-controle contendo pacientes gestantes com LES estudou os
niveis de sFlt-1 em pacientes com diagnéstico de PE, tendo encontrado
concentracdes elevadas em comparagao as das pacientes com LES sem pré-
eclampsia. No entanto, o estudo incluiu um pequeno numero de pacientes (18 casos
e 34 controles), nao incluiu pacientes com nefrite € ndo avaliou os titulos dos fatores
angiogénicos VEGF e PIGF (51).

Um relato de caso publicado sugere o potencial uso da dosagem de PIGF e
sFlt-1 como auxiliar para o diagndstico diferencial entre reativagdo do LES e PE.
Uma gestante com diagndstico prévio de LES e nefrite foi internada com quadro de
HAS progressiva, trombocitopenia e piora na proteindria. Tendo em vista o
diagndstico inicial de reativagdo da doenga de base, a paciente foi tratada com
corticosteroides mas nao ocorreu melhora clinica e houve evolugao para o obito

fetal. Apdés o parto, a rapida melhora clinica sugeriu a hipotese de PE e a
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mensuracdo dos niveis séricos de PIGF e sFlt-1 coletados no momento da
internacao foi sugestiva deste diagndstico, revelando o sFlt-1 acima do percentil 95
para a idade gestacional com o PIGF abaixo do nivel de detecgdo para o exame
(52).

Rhee et al. (52) também mencionam que estudos clinicos prospectivos sao
necessarios para a melhor caracterizacdo dos fatores angiogénicos e
antiangiogénicos em situagdes clinicas reais em gestantes com comorbidades que
dificultem o diagnéstico diferencial com a PE. Em relagao ao LES, cuja fisiopatologia
envolve dano vascular, e principalmente nos casos com glomerulonefrite, em que a
inflamacao envolve caracteristicamente as algas capilares do glomérulo, € preciso
melhor conhecimento quanto a variagdo dos niveis séricos dessas citocinas em
diferentes condic¢des, incluindo os periodos de atividade e inatividade da doenca
durante a gravidez.

Em pacientes ndo gestantes, alguns autores demonstraram o aumento do
VEGF no LES ativo comparado com doencga inativa ou com o controle (8), assim
como em outras doengas inflamatérias como artrite reumatoide, polimiosite e
dermatomiosite (8). Esta elevagdo do VEGF é esperada apds a lesao endotelial
presente na fisiopatologia da doencga, considerando seu papel como modulador da
angiogénese, proliferacdo e migragdo celular endotelial, quimiotaxia e
permeabilidade capilar.

Outros mecanismos também podem ser responsaveis pela elevacdo do VEGF
em pacientes com LES. Niveis elevados de IL-17 foram descritos em pacientes com
LES e esta citocina pro-inflamatéria determinam aumento na produgdo de VEGF
(53). Em pacientes com nefrite lupica, sua elevagdo pode estar associada com o
reparo capilar dos glomérulos danificados (54). Frieri et al. (55) observaram, através
de coloragao imunohistoquimica, a presenca de VEGF nos glomérulos e tubulos
renais obtidos a partir de bidpsias em pacientes com LES e nefrite, mas néao
identificaram este fator em amostras de pacientes saudaveis.

Robak et al. (56) e, mais recentemente, Zhou et al. (57), avaliaram a medida
de PIGF nas pacientes com LES nao gestantes. Os dois grupos encontraram valores
aumentados dessa citocina tanto na doencga ativa quanto na doencga inativa em
relagcdo ao controle. O PIGF, membro da familia VEGF, também possui um papel
expressivo na neovascularizagdo em adultos, contribuindo na cicatrizacao de feridas

através da angiogénese, além de promover quimiotaxia de mondcitos, crescimento
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de vasos colaterais, mobilizagdo de células precursoras na medula éssea e aumento
da atividade do VEGF (56).

Ja o receptor soluvel do VEGF-1, sFlt-1, foi descoberto recentemente e o seu
papel fisiolégico ainda nédo estad bem estabelecido. Sabemos que ele é normalmente
encontrado na circulacido de homens e mulheres, é produzido por células endoteliais
e monaocitos e sua produgcdo € aumentada quando estas duas células s&o ativadas
(58). O sFIt-1 possui uma grande afinidade pelo VEGF e acredita-se que ele
funcione como regulador negativo de sua disponibilidade do VEGF (35). Foi
demonstrado que este receptor soluvel faz parte de um sistema vascular intrinseco
que guia os brotos vasculares para longe do vaso parental, em conjunto com o
VEGF (59).

Em relagdo ao sFlt-1, Hrycek et al. (60) e Robak et al. (35) o estudaram em
pacientes adultos com LES ndo gestantes e relataram nao haver diferenca da
medida nas pacientes com doenga inativa em relagdo ao controle. Por outro lado, o
primeiro grupo descreveu valores menores em pacientes com a doenga ativa
enquanto o segundo grupo relatou valores maiores no mesmo cenario, ambos com
diferenca estatisticamente significativa. Provavelmente diferengas na populagéo
estudada resultaram em resultados tao divergentes.

Um estudo avaliando criancas e adolescentes com LES encontrou valores
maiores para sFlt-1 nos pacientes com nefrite ativa quando comparados com
pacientes com histéria de nefrite em remissdo e com um grupo controle sem LES.
Os valores de VEGF encontrados foram maiores para as pacientes que tinham
nefrite ativa, mas estavam inversamente relacionados com o sFlt-1 tanto nos
pacientes com nefrite ativa quanto com nefrite inativa. A reducédo do VEGF circulante
resultaria em diminui¢cao de seu efeito protetor endotelial e glomerular, o que tornaria
o sFlt-1 um possivel agente causador de lesao endotelial (61).

De Jesus et al. (62) avaliaram os valores séricos medios de VEGF, PIGF e
sFlt-1 pacientes ndo gestantes com LES. A maior parte das pacientes incluidas
neste estudo (47 pacientes, 82,4%) possuia histéria clinica, laboratorial e/ou
histopatolégica de nefrite lupica, incluindo mais da metade (66,6%) das pacientes
com a doenga em remissdo. Estes autores demonstraram que os valores séricos
médios de VEGF, PIGF e sFlt-1 foram maiores em pacientes ndo gestantes com
LES em comparagdo ao grupo controle composto por mulheres sem doenca

autoimune. As pacientes com LES ativo apresentaram os valores séricos médios
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das trés citocinas maiores do que o grupo controle, enquanto ndo houve diferenca
estatistica entre os valores séricos médios do VEGF, PIGF e sFlt-1 quando as
pacientes com LES inativo foram comparadas ao grupo controle de mulheres
saudaveis.

Quando os dois grupos de pacientes com LES foram comparados neste
mesmo estudo, apenas os valores séricos médios do sFlt-1 foram significativamente
maiores no grupo com doenga ativa em comparagdo ao grupo com doenga em
remissdo, enquanto ndo houve diferengca entre os dois grupos em relagdo aos
valores séricos médios de VEGF e PIGF (62).

O padrao de elevacao de VEGF e PIGF com a atividade da doencga descrito
por De Jesus et al. (62) favorece a aplicacdo destes fatores angiogénicos como
método para auxilio no diagndstico diferencial entre nefrite lupica e PE em gestantes
com LES, visto que estas citocinas estdo reduzidas em pacientes com PE (25). A
elevacdo do sFlt-1 em pacientes com doencga ativa indica a necessidade de analisar
o comportamento desta citocina especificamente em mulheres com LES e nefrite
durante a gestacdo para que ela possa ser empregada como biomarcador na
diferenciagcao entre nefrite ativa e PE.

Varios estudos demonstraram que alteragbes nos fatores angiogénicos e
antiangiogénicos estdo relacionadas com a fisiopatologia da PE e possuem um
papel provavel no diagnéstico e prognostico da doenca. Apesar de a dosagem
destas citocinas ainda nao estar amplamente disponivel, muitos autores ja
recomendam seu uso em mulheres com sinais e sintomas de PE ou em gestantes
assintomaticas que apresentam alto risco de desenvolver a doenga (63).

Leanos-Miranda et al. (64) estudaram 117 gestantes com lupus, analisando
amostras de sangue venoso coletadas a cada quatro semanas a partir de 12
semanas de gestacdo. O grupo identificou que as mulheres que desenvolveram PE
posteriormente apresentaram niveis séricos menores de PIGF e maiores de sFit-1 e
endoglina soluvel (sEng) 12 semanas antes do surgimento da doenga, tanto na PE
precoce (menor que 34 semanas) quanto na tardia (maior que 34 semanas). Este
grupo, no entanto, ndo analisou os resultados dos fatores em pacientes com LES
ativo, inclusive excluindo do estudo pacientes com doencga renal ativa.

De forma similar, Mayer-Pickel et al. (65) analisaram niveis séricos de sFlt-1,
PIGF e sEng com intervalos de quatro semanas em 23 mulheres com LES. Duas

delas desenvolveram PE e também apresentaram niveis elevados de sFit-1 e sEng
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com niveis baixos de PIGF, sendo que estas alteracbes se tornaram
estatisticamente significativas a partir de 12 semanas de gestacao.

Um estudo multicéntrico americano, chamado PROMISSE (Predictors of
Pregnancy Outcome: Biomarkers in APL Syndrome and SLE), apresentou desenho
similar a pesquisa mencionada anteriormente. A dosagem do sFlt-1 isoladamente e
a combinagcdo do sFlt-1 e do PIGF em gestantes com LES e/ou anticorpos
antifosfolipideos no primeiro trimestre foram fortes preditores de resultados
gestacionais adversos graves, definidos como PE menor que 34 semanas, morte
fetal/neonatal e indicagao de parto pré-termo antes de 30 semanas (66).

Em outra publicagdo do mesmo estudo multicéntrico, Andrade et al. (67)
descreveram que os altos niveis séricos de sFlt-1 e o baixo PIGF precederam o
desenvolvimento da PE em gestantes com LES apenas quando o IFN-alfa estava
diminuido. As alteragdes nas citocinas mencionadas nao foram identificadas nas
gestantes com LES e PE quando o IFN-alfa estava normal. Os autores sugerem, a
partir de estudos in vitro, que o IFN-alfa poderia amplificar a resposta endotelial ao
sFlt-1, o que resultaria em PE com niveis menores deste fator antiangiogénico.

Uma grande limitacdo do estudo PROMISSE, assim como no estudo de
Leanos-Miranda, é a exclusdao de pacientes com nefrite ativa, o que impede a
analise destes fatores nas pacientes com acometimento renal relacionado ao LES.
Outro ponto importante € que os estudos anteriores ndo excluiram pacientes com
sindrome antifosfolipideo, que aumenta o risco de PE e pode ser um fator de
confusdo na analise do papel do LES nestes casos (49).

O estudo 3 foi desenvolvido com o objetivo de utilizar fatores angiogénicos
(PIGF e VEGF) e antiangiogénicos (sFlt-1) na diferenciagcdo entre nefrite do LES

durante a gravidez e PE.
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2 OBJETIVOS

2.1 Objetivo geral

Avaliar os desfechos clinicos maternos em uma coorte de gestantes com

lUpus eritematoso sistémico.

2.2 Objetivos especificos

Analisar os desfechos gestacionais em gestantes com lupus eritematoso
sistémico e acometimento neuropsiquiatrico (estudo 1).

Analisar os desfechos gestacionais em gestantes com Iupus eritematoso
sistémico de acordo com a classificagdo da manifestagdo renal da doenca (estudo
2).

Analisar o uso de fatores angiogénicos (VEGF, PIGF) e antiangiogénicos

(sFIt-1) no diagndstico diferencial entre nefrite do LES e pré-eclampsia (estudo 3).
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3 MATERIAL E METODOS

Os trés estudos aqui apresentados foram desenvolvidos a partir da coorte de
gestantes com LES do Hospital Universitario Pedro Ernesto. O atendimento pré-
natal especializado em gestantes com doencas autoimunes foi iniciado em 1994 e é
uma referéncia no estado do Rio de Janeiro. Nos ultimos anos, uma média de 30
gestantes com LES sdo atendidas por ano, o que representa uma das maiores
coortes em um unico centro quando comparamos com outros locais e também com
publicagbes internacionais.

O atendimento pré-natal, conduzido por médicos e residentes do
departamento de Obstetricia, possui apoio de médicos reumatologistas durante a
consulta, o que é um grande diferencial em relagdo a outras instituicbes. As
pacientes sdo avaliadas sobre a doenca de base na primeira consulta, a partir do
historico do LES e exames laboratoriais disponiveis. Uma nova avaliagcéo laboratorial
é feita buscando marcadores que possam alterar o resultado gestacional, como por
exemplo anticorpos antifosfolipideos e proteinuria. As pacientes que nao apresentam
intercorréncias sao atendidas mensalmente até 28 semanas, com consultas
quinzenais apods este periodo e semanais apos 36 semanas. A avaliagao laboratorial
€ repetida a cada trés meses ou se houver alguma intercorréncia clinica ou
obstétrica. As pacientes mais graves sdo internadas na enfermaria de Obstetricia

para acompanhamento conjunto com a Reumatologia.
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4 ESTUDO 1 - GESTATIONAL OUTCOMES IN PATIENTS WITH
NEUROPSYCHIATRIC SYSTEMIC LUPUS ERYTHEMATOSUS (Artigo
publicado)*

Abstract

This study analyzed maternal and fetal outcomes of pregnancies of NPSLE patients
followed in a reference unit. A retrospective cohort study between 2011 and 2015
included 26 pregnancies with history and/or active NPSLE among 135 pregnancies.
Three patients had active NPSLE at conception, but only one remained with
neurological activity during gestation, characteristically related to the inadvertent
suspension of medications. Twenty six percent of newborns were small for
gestational age and 40% of live births were premature, with no neonatal death or
early complications of prematurity. Nine pregnancies presented preeclampsia, with
two cases of early severe form that resulted in intrauterine fetal death. Patients with
NPSLE had more prematurity and preeclampsia compared to patients without NP
disease. However, patients with NPSLE without lupus nephritis had favorable

outcomes.

Keywords
Neuropsychiatric Systemic Lupus Erythematosus, Central Nervous System Lupus,

preeclampsia, preterm birth, pregnancy.

Introduction

The risk of obstetric complications in systemic lupus erythematosus (SLE)
patients is significant, with higher rates of abortion, intrauterine fetal death,
preeclampsia, fetal growth restriction and preterm birth (1). Pregnancy, in turn, may
increase the frequency of lupus flares and worsen renal function in the short and long
term and may lead to end-stage renal disease (2).

Neuropsychiatric (NP) SLE has variable prevalence, ranging from 9.5 to 95%,
depending on the geographic and ethnic characteristics, as well as the diagnostic

criteria considered (3). NPSLE manifestations are associated with worse prognosis in

* De Jesus GR et al. Gestational outcomes in patients with neuropsychiatric systemic lupus
erythematosus. Lupus 2017;26(5):537-42. DOI: 10.1177/0961203317693929.
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SLE, including multiple organs disease activity and early death. Up to 13% of deaths
in SLE patients are attributed to central nervous system (CNS) involvement, as well
as a major cause of morbidity (4-10). However, there are few studies in the literature
evaluating perinatal outcomes in patients with NPSLE. The present study analyzed
maternal and fetal outcomes of pregnancies of NPSLE patients followed in a

reference unit.

Patients and methods

This is a retrospective cohort study, based on the review of medical records of
patients followed at Hospital Universitario Pedro Ernesto at the State University of
Rio de Janeiro, between 2011 and 2015. All patients were diagnosed with SLE
according to American College of Rheumatology criteria (11). Evaluated clinical
outcomes were disease activity at the time of conception, activity or reactivation of
lupus during pregnancy and puerperium and association with comorbidities, such as
antiphospholipid syndrome (APS) and chronic hypertension. Disease manifestations
were analyzed according to the organ or system involved, separated in cutaneous,
articular, serositis, renal, haematological and CNS.

The obstetric outcomes evaluated were abortion, fetal death, premature
rupture of membranes, preeclampsia, intrauterine growth restriction, and prematurity.
Immediate neonatal outcomes, such as neonatal intensive care unit (NICU)
admission, complications of prematurity, and occurrence of neonatal lupus were also

analyzed.

Results

Of the 135 single pregnancies followed in the study period, history and/or
active NPSLE were identified in 26 (21 patients). The mean maternal age was 28
years, with an average disease duration of 9.6 years. Table 1 describes the
characteristics of the study patients.

Of the 21 studied patients, 17 had history of cutaneous manifestations (80%),
including one with discoid lupus, 17 presented articular manifestations (80%), 14 had
lupus nephritis (66%), 13 had haematological manifestations (61%) and 10 had
serositis (47%). Six patients had detectable circulating anti-Ro/SSA (28%) and none
had anti-La/SSB.
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Table 1 - Characteristics of studied patients, including general and
neuropsychiatric SLE manifestations (continua)

Patient# Maternal Duration  Neuropsychiatric Other SLE Comorbidities
age of SLE manifestations manifestations

(year) (year)

2 18 8 Headache, chorea, Cutaneous, arthritis, -
psychosis, hemiparesis serositis, hematological

4 31 14 Tetraparesis with Cutaneous, arthritis -
altered level of
consciousness

6 21 6 Depression, psychosis Cutaneous, arthritis Recurrent UTI

8 40 8 Depression, psychosis  Cutaneous, arthritis Chronic
hypertension

10 28 11 Seizures Cutaneous, arthritis, renal, -
hematological

12 20 6 Seizures Cutaneous, arthritis, -
serositis, renal,
hematological

14 31 2 Ischemic stroke Arthritis -

16 38 25 Depression, apathy Cutaneous, arthritis, renal ~ Chronic
hypertension
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Table 1 - Characteristics of studied patients, including general and
neuropsychiatric SLE manifestations (conclusao)

Patient# Maternal Duration Neuropsychiatric Other SLE Comorbidities
age of SLE manifestations manifestations
(year) (year)

18 31 17 Seizures Cutaneous, arthritis, -
serositis, renal,
hematological

19 32 3 Depression, psychosis Cutaneous, arthritis, renal, Hypothyreoidis
hematological m
20 23 10 Ischemic stroke, Cutaneous, arthritis, renal, HIV positive
headeache hematological (without AIDS
manifestations)
21 27 8 Seizures, headache Cutaneous, arthritis, -
serositis, renal,
hematological

a Patients with more than one pregnancy during the study period. LA = lupus
anticoagulant, aCL = anticardiolipin; UTIl = wurinary tract infection; APS =
antiphospholipid syndrome; aPL = antiphospholipid antibody.

Three patients had APS (14%), all three with positive lupus anticoagulant. Of
these, all had previous thrombotic events (deep vein thrombosis and stroke) and two
had previous fetal deaths. Two other patients had isolated circulating
antiphospholipid antibodies (aPL), without APS. Four pregnant women had chronic

hypertension (19%), including one with chronic renal failure on haemodialysis.

Disease activity

Activity of SLE at conception, during gestation and in puerperium were
documented according to the physician's overall assessment at these times,
including clinical and laboratorial analysis. In eleven pregnancies the disease was
considered active at conception (42%), three with NP manifestation (11%). However,
only in one patient the neurological activity remained during gestation, in the form of
chorea, characteristically related to the inadvertent suspension of medications.

Of those with active SLE at conception, seven remained active during
gestation and puerperium, with unfavorable fetal outcome in six cases (two
intrauterine fetal deaths and four preterm deliveries, including two small for

gestational age [SGA] infants). Only one patient was in remission at conception and
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had SLE flare during pregnancy, but it was not related to NP manifestations
(cuteaneous/serositis). Similarly, eight pregnancies presented SLE activity in the
puerperium (30%), but none NP. Table 2 lists those who presented disease activity at

conception, gestation or puerperium and their gestational outcome.

Table 2 - Relation of patients who had active SLE at conception, during pregnancy

and during puerperium, with sites of activity and outcome of gestation

SLE Activity
Patients  at conception during during Gestational outcome
pregnancy puerperium
12 Neurological, Renal Renal Fetal death at 16 weeks
renal
1P Renal Renal Renal Preterm birth at 35 weeks, NICU
1¢ Renal Renal Renal Preterm birth at 34 weeks
2 Neurological, Neurological, --- Term delivery, uneventful
serositis serositis
5 - Serositis, - Preterm birth at 36 weeks, NICU
arthritis
6 Serositis - Cutaneous, Term delivery, uneventful
arthritis
72 Serositis, Serositis, renal  --- Fetal death at 30 weeks, SGA
arthritis
7" Arthritis Renal Renal Preterm birth at 34 weeks, NICU, SGA
9b - - Serositis Fetal death at 27 weeks, preeclampsia
132 Neurological, Renal, arthritis --- Fetal death at 18 weeks
arthritis, renal
15 Renal Renal Renal Term delivery, uneventful
19 Cutaneous Cutaneous, Cutaneous Preterm birth at 34 weeks, NICU, SGA
arthritis, renal
21 Renal Renal Renal Fetal death at 23 weeks, preeclampsia,

SGA

2 first pregnancy; Psecond pregnancy. NICU: Neonatal intensive care unit admission.
SGA: small for gestational age infant.

Intrauterine fetal death

Of the 26 pregnancies, intrauterine fetal death occurred in six (23%), three
before 22 weeks (15, 16 and 18 weeks) and three at 22 weeks or more (23, 27 and
30 weeks). The patients with fetal death at 16 and 18 weeks had active renal disease

during conception that persisted during pregnancy. Two patients with stillbirths after
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22 weeks had severe early preeclampsia (23 and 27 weeks) and the third stillborn
had severe intrauterine growth restriction with 30 weeks, in a patient with associated
APS.

Intrauterine growth restriction / small for gestational age newborns

Of the 23 newborns with gestational age over 22 weeks, six were SGA
(26%); three born prematurely and two stillborn. Ultrasonographic findings of
intrauterine growth restriction (IUGR), oligohydramnios and/or altered fetal
Dopplervelocimetry were observed in 5/6 fetuses, representing an antenatal
detection rate of 83%. The cohort's mean birth weight was of 2,443g (394-3,6059),
with 78% of newborns weighing more than 2,000g. In the group of SGA newborns,
the mean birth weight was 1,462g (394-2,445q).

Prematurity - delivery between 22 and 36 weeks and 6 days

Mean gestational age at delivery was 35.6 weeks (23-40 weeks), with 12
births over 37 weeks (52%), seven between 32 and 36 weeks and 6 days (30%), and
four deliveries < 32 weeks (17%). Considering only the live births, the frequency of
prematurity was 40% (8 in 20 live births). The SGA infants and patients with
preeclampsia had mean gestational age at delivery of 32.5 weeks (23-38) and 33.6

weeks (23-40), respectively.

Preeclampsia

Nine pregnancies had preeclampsia (39%). The onset of early severe form,
below 32 weeks, was observed in two patients, both evolving with intrauterine fetal
death. The mean birth weight of newborns in pre-eclampsia patients was 1,889g
(394-3,205q), with four SGA newborns. There were no cases of eclampsia, placental

abruption or HELLP syndrome in this group.

Neonatal Outcome

Of the 26 pregnancies studied, 20 resulted in the live births (76%). Among
them, fourteen were healthy and discharged in 24 to 72 hours (70%). As previously
described, three were stillborns and there was no neonatal death.

Six newborns were admitted to NICU, three classified as SGA at birth. The

main causes of NICU admission were prematurity, low birth weight and respiratory
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distress. No newborn had early complications of prematurity (cardiorespiratory
disorders, retinopathy, necrotizing enterocolitis, cerebral haemorrhage) and/or
secondary to NICU (neonatal infection, severe respiratory disorder, renal
insufficiency).

No newborn had diagnosis of neonatal lupus among six pregnant women with
positive anti-Ro/SSA, although one of the babies had a 48-hour skin rash with no

other signs, symptoms suggesting neonatal lupus.

Obstetric outcomes in NPSLE without lupus nephritis

Considering the seven patients with NPSLE without lupus nephritis, five had
term deliveries, including one patient with mild preeclampsia, and the two preterm
birth occurred with 36 weeks due to premature rupture of membranes. Only one

newborn was SGA and there was no NICU admission in this group.

Comparison of adverse events between patients with NP and non-NP disease
Table 3 compares the frequency of SLE activity and adverse obstetric events
between patients with NPSLE and patients without those manifestations, excluding
those who had abortions. Patients with NPSLE had more prematurity and
preeclampsia, with also a trend for more disease activity during pregnancy and SGA

infants.

Table 3 - Frequency of SLE-related and adverse obstetric events between patients
with neuropsychiatric (NP) manifestations of SLE and patients without NP
SLE, excluding abortions (continua)

At conception NP SLE (23 pregnancies) Non-NP manifestations p value (CI 95%)*?
(109 pregnancies)

SLE Activity during 9 (39%) 25 (22%) 0.08
pregnancy

Prematurity 11 (48%) 30 (27%) 0.01

Small for gestational 6 (26%) 27 (24%) 0.87
age infant

Preeclampsia 9 (39%) 17 (15%) 0.01

Stillbirth 3 (13%) 4 (3%) 0.10

Gestational age at 35.6+4.3 37.0+3.5 0.09

delivery in weeks
(mean + SD)
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Table 3 - Frequency of SLE-related and adverse obstetric events between patients
with neuropsychiatric (NP) manifestations of SLE and patients without NP
SLE, excluding abortions (concluséo)

At conception NP SLE (23 pregnancies) Non-NP manifestations p value (CI 95%)*®
(109 pregnancies)
Birth weight in grams 24434 + 915 2703.5 + 805 0.17
(mean)

a Chi square, Fischer exact test and T student test when applicable

Discussion

Despite literature reports on maternal-fetal complications of pregnancies in
SLE patients, especially with renal manifestations, there are few publications
addressing NPSLE in pregnancy. These are included in cohorts or retrospective
analysis, but infrequently NPSLE gestational results are studied separately.

Some reports illustrate the potential severity of NPSLE in pregnancy, like the
occurrence of transient myelitis with progression to paraplegia and systemic
vasculitis with cerebral necrosis, resulting in maternal death (12,13). Another case
report described a patient with an uneventful pregnancy, with term cesarean section
for active genital herpes, that presented chorea three days postpartum (14).

El-Sayed and colleagues analyzed five NPSLE pregnancies, with three
developing neurological activity during pregnancy. In the first case, there were
frequent episodes of seizure and headache, with cognitive deficit, disorientation and
memory and speech alterations within a year. The gestation occurred without other
maternal complications but oligohydramnios was detected at 39 weeks. The second
case presented seizures during pregnancy and puerperium, preeclampsia and signs
of chronic fetal distress, which resulted in premature delivery. The last patient had
chorea and altered mental status since 11 weeks, with posterior severe preeclampsia
and fetal growth restriction that required delivery of at 26 weeks. The infant died at
71 days of life (15).

In our cohort, those with NPSLE had a disease activity rate of 42% during
pregnancy, higher than described by Smyth et al (25.6%) (2), but lower than reported
by Borella et al (57%) (16). The results show disagreement in literature, with some
studies evidencing an increased risk of SLE activity during pregnancy and
puerperium, while others report a similar risk of reactivation compared to non-

pregnant SLE patients (17). This can be explained by the disease heterogeneity,



38

limited number of patients involved, lack of homogeneous criteria to define disease
activity and different treatments used during pregnancy (1).

Most of disease activity reported was related to lupus nephritis, which is
directly related to adverse obstetric outcomes (2). Despite the small number of
patients, the analysis of gestational results of patients with NPSLE without renal
disease in our cohort suggests a favorable outcome overall, without significant
morbidity for the mother or the child.

Two patients with NP manifestations during conception had no neurological
symptoms during pregnancy, but remained with renal flare and had fetal loss with
less than 20 weeks. The third case with NPSLE at conception, although remained
with chorea during pregnancy, had favourable outcome with a term healthy newborn.
This patient had poor treatment adherence, so chorea was rapidly controlled after
medication adjustment.

Considering clinical characteristics of the study population, we found a
frequent association of NPSLE and articular manifestation (arthritis/arthralgia) in our
cohort, present in 80% of the patients (seventeen cases). The available data on this
issue are conflicting and old, with some publications suggesting a negative
association between neurological and joint manifestations (10,18), some others
suggesting a positive association (19), and others not (20).

Among cutaneous manifestations, only one of the 21 included patients had
discoid lesion. Such finding may represent a milder course of SLE and could be a
protective factor for NPSLE. Different pathophysiological mechanisms, such as small-
vessel non-inflammatory proliferative vasculopathy in NP disease instead of
perivascular inflammatory infiltrate that is found in cutaneous lesions, may explain
this negative correlation (10).

Studies with non-pregnant patients have found an association of NPSLE with
APS, mainly arterial thrombotic events (10,20). Karassa and colleagues found a 44%
association between APS and NP manifestations in non-pregnant women. In our
study, we did not find such significant association, with only 3 patients presenting an
association of NPSLE with APS (10). The same authors described anti-Ro/SSA
positivity in 38% of the non-pregnant population, as well as association between anti-
Ro/SSA and NP manifestations.

About 20% of pregnancies in patients with lupus end in first trimester abortion

or intrauterine fetal death in the second and third trimesters (21). In this study, we
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found 23% of gestational losses (six cases): two of the three abortions were
associated with severe renal disease at conception and pregnancy, two stillbirths
occurred with early preeclampsia and IUGR and the third stillbirth had severe IUGR.
Disease activity, specially renal flares, and/or other placenta-mediated obstetric
complications (preeclampsia, IUGR) were clearly related to fetal losses.

Intrauterine growth restriction in lupus is observed in up to 30% of pregnancies
(2,21,22), similar to our finding of 26%. This justifies screening for IUGR in all SLE
patients after 26 weeks of pregnancy (1). IUGR suspicion should be confirmed with
appropriate birth weight curves after delivery, which will denote a SGA infant. The
23% rate of SGA newborns in our study is in agreement with the literature for SLE
patients.

The preeclampsia incidence in this study was 39%, somewhat higher of the
previously described rates 14 to 30% in SLE (4,6,21). As mentioned earlier, the high
prevalence of lupus nephritis in this group may have influenced these results. Most of
the cases (7/9) occurred with 34 or more weeks and, although three newborns
required NICU admission, all had good outcomes, with Apgar's score of >7 with 5
minutes of birth and no apparent morbidity after discharge. Both cases of
preeclampsia with very early presentation (23 and 27 weeks) had also severe renal
flare and intrauterine fetal death. This data underscores the necessity of a high-risk
pregnancy center prenatal care for those patients, as hypertensive disorders are the
first cause of maternal death in Latin America and still a serious public health
problem in Brazil (23).

In the same fashion, prematurity plays a significant role in neonatal
morbimortality in SLE pregnancies. The prognosis of preterm infants is influenced by
gestational age and birth weight and, although 40% of the live births in our analysis
were premature, only two cases occurred before 32 weeks. Deliveries before this cut-
off, classified as extreme prematurity, confer a higher risk of neurological sequelae,
with cerebral palsy rates reaching 12% (24). Despite a NICU admission rate of 30%
of live births, all but one related to prematurity, no significant morbidity observed in
these concepts.

We did not find newborns with confirmed diagnosis of neonatal lupus despite
six pregnant women having anti-Ro/SSA, probably because it is a rare complication
(25).
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In conclusion, this analysis of a cohort of pregnant SLE patients suggests that
NP manifestations during pregnancy are infrequent and not directly related to
adverse obstetrical events. The renal disease overlap seems to confer a greater risk
to pregnancy outcomes. Further studies, with larger number of patients, are needed
to better evaluate the behavior of NPSLE patients during pregnancy and optimize

treatment.
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5 ESTUDO 2 - THE IMPACT OF DIFFERENT CLASSES OF LUPUS NEPHRITIS
ON MATERNAL AND FETAL OUTCOMES: A COHORT STUDY OF 147
PREGNANCIES (Artigo publicado)*

Abstract

Objective To analyze the impact of different classes of lupus nephritis (LN) as risk
variables for maternal and fetal adverse outcomes in a cohort of pregnant lupus
patients.

Methods: This is a cohort study with retrospective and prospective data collection,
conducted in the University Hospital of State University of Rio de Janeiro, Brazil, from
2011 to 2016. A total of 147 pregnancies of 137 systemic lupus erythematosus (SLE)
patients of whom 66 had LN were included. Demographic and clinical features, as
well as maternal and fetal outcomes were observed for each nephritis histological
class among SLE patients and compared with those without nephritis. Categorical
variables were expressed as absolute and relative frequencies and numerical
variables as means and standard deviation. The chi-square test with Fisher's
correction and Student's t-test were used for statistical analysis. A P value of < 0.05
was considered statistically significant.

Results: SLE patients with proliferative nephritis (Classes Ill / IV, n=54) presented
more frequently disease flares (P =0.02), continuous active disease during
pregnancy and puerperium (P=0.006), hospitalization due to SLE (p<0.001),
hospitalization not directly associated to SLE (P=0.04), higher frequency of cesarean
delivery (P=0.03) and preeclampsia (P=0.01) than patients without nephritis.
Permanent damage, measured by SLICC/ACR damage index (SDI) was more
frequent in classes Il / IV than among the other patients. The frequency of adverse
fetal outcomes such as prematurity and admission to neonatal intensive care unit
were not different among SLE patients with or without nephritis. However, perinatal
deaths were more frequent in patients with all classes of nephritis (P=0.003).
Conclusion: SLE patients with proliferative nephritis (classes Ill / V) have a higher

frequency of adverse maternal outcomes. This is probably due to the major impact of

*Rodrigues BC et al. The impact of different classes of lupus nephritis on maternal and fetal outcomes:
a cohort study of 147 pregnancies. Lupus 2019;28(4):492-500. DOI: 10.1177/0961203319829825.
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proliferative forms of nephritis on women global heath, which is corroborated by the
higher SDI found, although we can not exclude the ominous influence of disease
activity for the maternal adverse events. The findings indicate a need for further LN
classification beyond the nonspecific term nephritis in the context of lupus pregnancy
as the impact on maternal and fetal outcomes varies according to histological

classes.

Keywords

Systemic lupus erythematosus, renal lupus, nephritis, pregnancy

Introduction

Systemic lupus erythematosus (SLE) is a chronic multisystem autoimmune
disease that has a variable clinical course, ranging from mild to severe forms. Lupus
nephritis (LN) occur in about 60% of patients and is the most common indication for
high doses of steroids, immunosuppressive therapy and hospitalization, leading to
the highest morbidity and mortality among SLE manifestations (1-3).

During pregnancy, history of LN has been independently associated with
increased risk of adverse maternal outcomes, which are even more frequent when
nephritis is active at conception (4-6). Increased fetal morbidity is also found in
association with LN, regardless of the presence of antiphospholipid antibodies (5, 6).

However, the term "lupus nephritis" encompasses a broad spectrum of renal
involvement that are different from one another regarding clinical manifestations
including levels of proteinuria, potential risk of renal insufficiency and the need of
therapeutic immunosuppression. From a prognostic point of view and for treatment
purposes, LN is classified according to histological findings in renal biopsy (classes |-
VI). However, it may not be possible to perform a biopsy and for therapeutic
purposes, renal involvement is classified by inference based on clinical and
laboratory parameters, despite its inaccuracy (3).

The most severe forms of LN are the proliferative classes (lll and 1V), while
mesangial glomerulonephritis (classes | and IlI) show little or no interference with
renal function, have generally low levels of proteinuria and probably have no impact
in pregnancy. Patients with membranous LN (class V) have characteristically high
levels of proteinuria, without significant reduction of glomerular filtration rate, no

dysmorphic hematuria on urinalysis, no hypertension, normal complement levels and



45

no anti-dsDNA antibodies. Due to the great variability of morbidity among distinct
lupus glomerulonephritis, it is reasonable that the studies on the impact of nephritis
on gestation should take into account the different histological classes. Nevertheless,
most studies about lupus pregnancy include all LN classes as a single variable. At
the same time, currently available data come mostly from small samples of
Caucasian women whose disease is frequently in remission (4, 9, 10). Thus, in order
to allow a more accurate interpretation of the actual influence of LN on gestational
outcomes, it is necessary to include data of LN histological classification besides
disease activity and other clinical variables.

The present study aims to analyze risk variables for maternal and fetal
adverse outcomes in a cohort of pregnant patients with SLE followed at a tertiary
referral center for high-risk pregnancies, comparing patients with different histological

classes of lupus nephritis to those without LN.

Methods

A total of 176 pregnancies in SLE patients were identified in the cohort of
patients with rheumatic diseases, followed at the State University of Rio de Janeiro
Obstetrics Unit between 2011 and 2016. Twenty-nine patients were excluded for the
following reasons: ten did not meet four American College of Rheumatology (ACR)
SLE classification criteria (11); eight delivered before 22 weeks (miscarriages), three
with fetal aneuploidy, one with fetal malformations due to mother's use of
mycophenolate at conception, two with twin pregnancies and five cases that have not
been submitted to renal biopsy (four presented nephrotic syndrome and one, acute
renal failure probably not related to SLE) and despite presenting LN, we were not
able to establish appropriately nephritis classes by inference. Thus, we included 147
pregnancies from 137 SLE patients whose socio-demographic data, outcome of the
maternal disease (SLE) and gestational complications were obtained by a review of
medical records including the period prior to gestation, during pregnancy and
puerperium. Data were collected retrospectively from 2011 to 2015 and prospectively
in 2016. There were 81 patients without LN and 66 cases of LN, among which 6
cases were mesangial (class Il) LN, 54 cases were proliferative (classes Ill or IV) LN
and 6 cases were membranous (class V). Fifty three patients (80,3%) with LN who
have been submitted to renal biopsies were classified according to the ISN/RPS

classification (7) and 13 out of the 66 SLE patients with nephritis, were classified by



46

inference based on clinical and laboratory findings according to published criteria (3)
and rheumatologist judgement (3 with mesangial and 10 with proliferative LN). The
local Institutional Ethics Commitee approved the study. Demographic and clinical
features were recorded, including maternal age at delivery, parity and ethnicity, years
since the diagnosis of SLE, disease activity at conception, association with
antiphospholipid (aPL) syndrome and/or aPL antibodies, systemic arterial
hypertension and permanent damage defined by SLICC/ACR - damage index (SDI)
(12). Maternal and fetal complications were described and compared among patients
with different LN classes and those without LN. The outcomes were: SLE activity
during pregnancy (continuous since conception or flare); hospitalization related and
not related to SLE, maternal infection, preeclampsia, cesarean delivery for maternal
or fetal compromise, peripartum hemorrhage and adverse fetal outcomes such as
prematurity, small for gestational age newborns, admission to NICU and perinatal
death.

Disease activity was defined by a rheumatologist experienced on evaluating
pregnant SLE patients at each visit and it took into consideration clinical and
laboratory findings as well as specific therapeutic adjustments due to disease activity
(initiation or increase of dose of steroids and/or immunosuppressive agents) as a
binary variable. Nephritic and proteinuric flares were analyzed together as renal
activity. Active nephritis was defined as the development of new proteinuria (> 500
mg/24h) when it was previously under 500 mg/24h or > 2,000 mg/24h when it was
previously over 500 mg/24h or presence of active urinary sediment (> 5 red blood
cells or leukocytes per large magnification field 400X or presence of cell casts),
presence of glomerular pattern dysmorphic hematuria (> 50% among urinary red
blood cells) or elevated serum creatinine due to LN (2-5).

Proteinuria measurements were obtained from isolated urine samples using
proteinuria/creatinine ratio or measured in 24 hours. Preeclampsia was defined as
the occurrence of hypertension and proteinuria above 300 mg/24h after 20 weeks of
gestation or the onset or worsening of hypertension (increase = 15 mmHg) and twice
the proteinuria in a patient with previous proteinuria, without active nephritis (10,13).
All cases classified as preeclampsia had the diagnosis confirmed after delivery.

For statistical analysis, categorical variables were treated as absolute and
relative frequencies and numerical variables as means and standard deviation (SD),

after the performance of Shapiro-Wilk normality test. The chi-square test with Fisher's
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correction and Student's t-test were used to analyze the variables among the groups.

A P value of < 0.05 was considered statistically significant.

Results

A total of 147 pregnancies of 137 patients with SLE were analyzed. The
majority were Afro-descendant (56.1%) and primiparous (52.1%). The mean maternal
age at delivery was 28.4 t+ 6.1 years and the mean duration of SLE was 7.4 £ 5.3
years. These variables were not different (P>0.05) among the different classes of LN
and patients without LN (Class Il = 29.0 £ 6.1 and 6.8 £ 5.6; Classes lll and IV = 27.3
+6.8and 7.8 £ 5.0; Class V = 27.4 + 6.2 and 7.9 £ 5.0; without nephritis = 28.9 £ 6.1
and 6.9 + 5.6, in years, respectively). Permanent damage measured by SDI = 1 was
present in 38 (25.9%) of all SLE patients, in 15 (18.5%) without nephritis and was
higher among proliferative LN patients (22 cases, 40.7%, P =0.02 in comparison to
all patients). Antiphospholipid syndrome was present in 18 (12.2%) among 147 SLE
patients, 2 (33.3%) in mesangial LN patients, 7 (13%) in proliferative LN patients and
in 9 (11.1%) patients without nephritis. Systemic arterial hypertension was found in
28 (19.1%) SLE patients, in 1 (16.7%) with mesangial LN patients, in 22 (40.7%) with
proliferative LN patients and in 5 (6.2%) patients without nephritis. Table 1 shows the

demographic and clinical data.

Table 1 - Main clinical and demographic features (continua)

All SLE® Class I*  Classes Ill /IV* Class V*** Without LN
n=147 n=6 n=54 n=6 n=81
Maternal age
#

(years) 28.44 61 29.04 6.1 273+68  274+62 289461
mean + SD
Ethnicity

Afrodescendent 82 (56.1%) 5 (83.3%) 27 (50%) 2(33.3%) 48 (60%)
Parity
0 76 (51.7%) 4 (66,7%) 30 (55.5%)  5(83.3%) 37 (45.7%)
>1 71 (48.3%) 2 (33,3%) 24 (445%)  1(16.7%) 44 (54.3%)
SLE duration (years)
mean + SD 74153 68456 78+50 79+50  69+56

SDI 2 > 1 38 (25.9%) 0 22 (40.7%) 1(16.7%) 15 (18.5%)
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Table 1 - Main clinical and demographic features (conclusao)

All SLE” Class II*  Classes lll /IV** Class V** Without LN
Variable pregnancies
n=147 n=6 n=54 n=6 n=81
_ Q

. 1Non renal SDI 31 (21.1%) 0 15 (27,8%) 1(16.7%) 15 (18.5%)
Active disease at 41 (27.9%) 0 19 (35.2%) 2 (33.3%) 20 (25%)
conception

Systemic activity 30 (20.5%) 0 10 (18.5%) 0 20 (25%)

Renal activity 21 (14.3%) 0 19 (35.1%) 2 (33.3%) 0
Antiphospholipid 18 (12.2%) 2 (33.3%) 7 (13%) 0 9 (11.1%)
syndrome
Systemic arterial 28 (19.1%) 1(16.7%) 22 (40.7%) 0 5 (6.2%)

hypertension

Categorical data were expressed by frequency (n) and percentage (%) and numerical data by means
and standard deviation. a- SLE- systemic lupus erythematosus; B LN - lupus nephritis; SD- Standard
deviation; Q- SLICC/ACR-DI- Systemic Lupus International Collaborating Clinics/American College of
Rheumatology Damage Index. *Class Il- mesangial. **Class llI- focal proliferative. **Class IV-diffuse
proliferative. ***Class V-membranous. # age at delivery compared with Student t test.

Permanent damage measured by SDI = 1 was more frequent in the group of
proliferative LN compared to the group of all lupus patients (P=0.001). Systemic
arterial hypertension was also significantly more frequent in proliferative LN than in
patients without LN (P=0.001) and these patients (classes Ill and 1V) presented more
frequently global disease activity at conception (35.2% versus 25%; P=0.02).

In reference to maternal outcomes, the group with proliferative LN also
presented more commonly persistent disease activity along pregnancy and
puerperium (33.3% versus 14.8%; P=0.006) and SLE flares during pregnancy and
puerperium (20.4% versus 8.6%; P=0.02) when compared to patients without
nephritis. Considering the 44 patients with active SLE during pregnancy, 35 (79%)
were treated with prednisone associated with azathioprine, 7 (16%) were treated with
prednisone alone and 1 (2%) with azathioprine alone. Among patients with LN
classes IlIl/IV and active SLE, 92% received prednisone associated with azathioprine,
48% of them used prednisone in doses greater than or equal to 20 mg / day. Five
patients received methylprednisolone pulse therapy for severe renal activity, four of

them with biopsy-proven proliferative nephritis.



49

Hospitalization directly associated with SLE (35.1% versus 16%; P<0.001)
and due to problems not specifically associated with SLE (33.3% versus 19.7%;
P=0.04) were also more frequent in the proliferative LN group, as well as
preeclampsia (31.5% versus 16%; P=0.01) and cesarean delivery for maternal or
fetal compromise (P=0.03). There was a trend to higher risk of peripartum
hemorrhage (P=0.07) in the proliferative LN group and no difference in the frequency

of infection between proliferative LN patients and patients without LN (Table 2).

Table 2 - Adverse outcomes among SLE patients with lupus nephritis according to
histological classes and without nephritis (continua)

Without Nephritis P Classes II* P Classes III¥ P
Variable Nephritis All Classes value and V**  value and IV# value
n=81 n=66 n=12 n=54
S rounaney or ! 12 004 ! 0.47 1 0.02
gueﬁperiu}’nu (8.6%) (182%) 83%) (20.4%) .
Maintenance of
active SLE in 12 19 1 18
pregnancy / (14.8%)  (288%) 002 g3y 030 (33394 0006
puerperium
Hospitalization
due to SLE 13 20 1 19
during (16%) 303%) 202 g3y 027 (35.1%) 0001
pregnancy
Hospitalization
16 21 3 18
goLtEreIated to (19.7%) (31.8%) 0.04 (25%) 0.33 (33.3%) 0.04
. 25 24 5 19
Infection (30.9%) (36.4%) 0.26 (41.7%) 0.23 (35.2%) 0.30
. 13 18 1 17
Preeclampsia (16.0%) (27.3%) 0.05 (8.3%) 0.27 (31.5%) 0.01
Cesarean 12 17 2 15
delivery® (148%)  (258%) 90°  (167%) 04 27.8%) 003
Peripartum 9 11 11
hemorrhage 11.1%)  (167%) 17 0 013 (203%) OV
Adverse fetal
outcome 32 28 2 26
(except perinatal  (39.5%)  (42.4%) 936 (1e7%) 096 4gqy) 016

death)
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Table 2 - Adverse outcomes among SLE patients with lupus nephritis according to
histological classes and without nephritis (conclusao)

Without Nephritis P Classes II* P Classes III* P
Variable Nephritis All Classes value and V**  value and IV# value
n=81 n=66 n=12 n=54
. 2 10 3 7
Perinatal death (2.5%) (15.1%) 0.003 (25%) 0.007 (13%) 0.01

Categorical data were expressed by frequency (n) and percentage (%) and compared by the Chi-
square. Comparisons were made between each nepbhritis group versus group without nephritis. *
Class II- mesangial. ** Class V-membranous. # Class Ill- focal proliferative. ## Class IV-diffuse
proliferative. a- SLE flares with inactive disease at conception. SLICC/ACR-DI= Systemic Lupus
International Collaborating Clinics/American College of Rheumatology Damage Index. Q Cesarean
delivery due to maternal and/or fetal compromise. Adverse fetal outcome included prematurity, small
for gestational age newborn, admission to neonatal intensive care unit.

As disease activity might have influenced maternal outcomes, we analyzed
data controlling for the presence of disease activity. Among the 44 patients with
active SLE during pregnancy (25 with LN classes Ill/IV in comparison to 17 without
LN) we found a higher frequency of PE (28% versus 11%), hospitalization directly
associated to SLE (68% versus 41%) and infections during pregnancy (56% versus
47%) but the differences did not achieve statistical significance.

The analysis of main maternal adverse outcomes (systemic disease activity,
hypertension, hospitalizations, preeclampsia and hemorrhage) in patients with
mesangial and membranous lupus nephritis showed no significant differences in
comparison to the group without nephritis (P>0,05 for all variables). These two
classes of LN were put together for analysis purposes due to small number of cases
(6 each) in the present cohort and similarity of clinical behavior during pregnancy.

In order to analyze if LN class inference could have influenced the results,
we proceeded a full analysis of data considering only the patients who have been
submitted to renal biopsy. Most of the results did not change significantly and SLE
patients with classes Ill/IV LN in comparison to those without nepbhritis, still presented
more frequently disease flare, maintenance of disease activity, hospitalization due to
SLE, cesarean delivery, peripartum hemorrhage, adverse fetal outcome and perinatal
death all with statistical significance. However the frequency of preeclampsia and
hospitalization not related to SLE was not statistically different between the groups.
Considering the current practice of LN classification by inference for clinical

purposes, we assume that inclusion of patients whose classification was done by
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inference is more accurate for clinical practice and pregnancy management among
SLE patients.

The frequency of adverse fetal outcome (including perinatal deaths) was
higher among LN patients (57.6%) in comparison to patients without LN (42%;
P=0.03). Nonetheless, the same comparison of adverse fetal outcomes between
groups (with and without LN) excluding unsuccessful pregnancies (complicated by
perinatal deaths), showed no differences (39.5% for those without LN and 42.2% for
LN; P=0.36) and perinatal deaths analyzed as a specific adverse outcome were
significantly higher among LN patients (15.1% versus 2.5%; P=0.003; table 2).

Within patients with LN, the analysis of fetal morbidity among mesangial and
membranous nephritis (classes Il / V) in comparison to those with proliferative
nephritis (Il / IV) evidenced a higher frequency of fetal morbidity in the latter (16.7%
versus 48.1%; P=0.02), but not of perinatal deaths (P=0.16), as shown on table 3.

Table 3 - Comparison of adverse outcomes between SLE patients with nephritis
classes Il and V and nephritis classes Ill and IV (continua)

Classes II* Classes lII* P
Variable and V** and IV# value
n=12 n=54
SLE ¢ flare in pregnancy / puerperium 1(8.3%) 11 (20,4%) 0.18
(inactive at conception)
Maintenance of active SLE in pregnancy / 1(8.3%) 18 (33.3%) 0.04
puerperium
o, o,
Hospitalization due to SLE during pregnancy 1857 DiEa ) DS
0, o
Hospitalization not related to SLE 3 (25%) 18 (33.3%) 0.30
0, o
Infection 5 (41.7%) 19 (35.2%) 0.33
0, o
Preeclampsia 1(8.3%) 17 (51.5%) 0.05
2 (16.7%) 15 (27.8%) 0.23

Cesarean delivery for maternal or fetal compromise

Peripartum Hemorrhage 0 11 (20.3%) 0.04
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Table 3 - Comparison of adverse outcomes between SLE patients with nephritis
classes Il and V and nephritis classes Ill and IV (conclus&o)

Classes II* Classes lII* P
Variable and V** and IV# value
n=12 n=54
Adverse fetal outcome (except perinatal death) 2 (16.7%) 26 (48.1%) 0.02
0, 0,
Perinatal death 3 (25%) 7(13%) 0.16

Categorical data were expressed by frequency (n) and percentage (%) and compared by the Chi-
square. * Class Il- mesangial. ** Class V-membranous. # Class lll- focal proliferative. ## Class IV-
diffuse proliferative. @ - SLE- systemic lupus erythematosus.

The presence of any permanent damage (SDI = 1) was associated with more
frequent hospitalization due to active disease during pregnancy (P=0.02),
hospitalization not related to SLE (P=0.03), cesarean delivery for maternal or fetal
compromise (P=0.02) and peripartum hemorrhage (P=0.02). The non-renal SDI did
not present any statistical association with maternal or fetal adverse outcome (table
4).

Table 4 - Maternal and fetal adverse outcomes between SLE patients with and
without permanent damage by SDI (continua)

P Non-renal P
SDI “ =0 SDI“=1
Variable value SDI® 21 value
n=109 n= 38 n=15
SLE® flare in pregnancy / puerperium 10 (9.1%) 5(13.1%) 0.24 0 0.08

(inactive at conception)

Maintenance of active SLE in pregnancy / 1 (0.9%) 1(26%) 025 1(6.6%) 0.28
puerperium

Hospitalization due to SLE during 20 (18.3%) 13(34.2%) 0.02 5(33.3%) 0.48
pregnancy

Hospitalization not related to SLE 23(21.1%) 14 (36.8%) 003 7(46.6%) 0.26

Infection 35(32.1%) 14 (36.8%) 0.29 7 (46.6%) 0.26
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Table 4 - Maternal and fetal adverse outcomes between SLE patients with and
without permanent damage by SDI (conclusao)

Non-renal P
SDI®=0  SDI“2>1
Variable value SDI® =21 value
n=109 n= 38 n=15
Infection 35(32.1%) 14 (36.8%) 0.29 7 (46.6%) 0.26

. 26 (23.8%) 11(28.9%) 0.26 4(26.6%) 0.44
Preeclampsia

Cesarean delivery for maternal or fetal 63 (57.7%) 15(39.4%) 0.02 8(53.3%) 0.19
compromise

Peripartum Hemorrhage 11(10.1%) 9(23.6%) 0.02 2(13.3%) 0.22

Adverse fetal outcome 42 (38.5%) 18 (47.3%) 0.17 4 (26.6%) 0.09
(except perinatal death)

Perinatal death 8(7.3%) 4(105%) 027 1(6.6%) 0.36

Categorical data were expressed by frequency (n) and percentage (%). and compared by the Chi-
square. ® - SLICC/ACR-DI- Systemic Lupus International Collaborating Clinics/American College of
Rheumatology Damage Index. P - SLE-systemic lupus erythematosus.

Discussion

SLE patients with proliferative nephritis presented more frequently adverse
maternal and fetal outcomes, including disease activity during pregnancy and
puerperium, need for hospitalization, preeclampsia and adverse fetal outcomes
including unsuccessful pregnancies in comparison to SLE pregnant patients without
nephritis. On the other hand, the frequencies of maternal and fetal adverse outcomes
in patients with mesangial and membranous nephritis were not different in
comparison to those found among patients without nephritis, except for fetal deaths,
which may have been due to APS present in two among the three patients of this
latter group.

These data brings light to the need for more detailed LN classification
whenever leading with pregnancy among patients with SLE and nephritis. The few
studies that included histological classes as a variable to interpret pregnancy course
emphasized the presence of LN classes Ill and IV as risk factors for adverse

outcomes, including a higher risk of maternal complications, a higher risk of systemic
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and renal reactivation (17). Activity at conception was found to confer a 50-fold risk of
flare occurrence during gestation (18) and patients with LN are described to have a
higher frequency of activity at conception than those without LN (17). In fact, one
fourth of all SLE patients in this cohort had active disease at conception, which
demonstrate the low adherence to pregnancy planning including the use of
inappropriate contraception methods in the scenario of LN treatment.

Despite the similar frequency of disease activity at conception, patients with
proliferative classes presented more frequently flares and continuous activity in
comparison to patients without nephritis or with classes Il or V. It is possible that it
may have occurred due to the restriction to employ more effective agents to treat
most patients with proliferative disease. Disease activity at conception is probably
also related to the low frequency of complete remission achieved by LN patients,
especially for those with proliferative classes (3), aggravated by a local adherence
rate to pharmacological therapy found to be of 31.7% for non-pregnant SLE patients
(19). In this study, 31.8% of patients with LN had active disease at conception.

Previous studies also demonstrated that almost half of patients with active
LN at conception present renal flares and up to 20% of patients with LN on remission
at conception will present renal reactivation during pregnancy (1, 2, 8-10). Renal
activity may require hospital admission due to the risk imposed for both mother and
fetus, which explains the higher rate of hospitalization directly related to SLE in
patients with proliferative LN (35.1%). Although patients with proliferative nephritis
had more hospital admissions, there was no case of maternal death. This outcome
has been reported by different authors to be present in up to 1% of LN patients (8).

The impact of LN class Il and V on pregnancy has not been thoroughly studied
as most series have included small number of cases. We have also included few
cases of mesangial and membranous nephritis, but we could identify that these
patients behave more like the ones without nephritis and did not develop most
maternal and fetal adverse outcomes found among proliferative classes. The three
cases of fetal death among patients with LN class Il and V were probably more
associated to the antiphospholipid syndrome present in two SLE mothers in this
group. We might interpret that mesangial and membranous LN might not influence
pregnancy outcomes, but studies with larger number of patients with LN classes Il

and V are needed to adequately clarify this issue.
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The incidence of preeclampsia (PE) in the United States ranges from 9-35%
in SLE patients, compared to 5-8% in healthy women (1, 2, 9, 10, 20). In this study,
31.5% of patients with proliferative LN had PE, despite the prophylactic use of low-
dose aspirin in the majority of patients (70%) (21).The highest rates of PE are
reported in unplanned pregnancies with active LN before conception (1), which
unfortunately is the reality of our population and could have contributed to this
elevated frequency. Despite the possible influence of disease activity, nephritis
activity and even APS on the increased frequency of preeclampsia found among
patients with proliferative nephritis, we cannot exclude the potential impact of
systemic arterial hypertension (SAH) “per se” on the development of PE, as 40% of
patients with proliferative nephritis presented SAH, a common clinical feature of this
class of nephritis (10).

Despite it has not been previously described, the association between
permanent damage according to SDI and pregnancy morbidity is in accordance to
the morbidity and mortality previously associated with accrual damage reported in
non pregnant SLE patients (15). We identified an association of SDI = 1 with all
causes of hospitalization during pregnancy, cesarean delivery for maternal or fetal
compromise and peripartum hemorrhage which may confirm its value as a marker of
higher morbidity. However, we could not assure that the attributed value (SDI 2 1) is
an independent marker of risk, as it may be too strictly associated with the clinical
course of proliferative nephritis that presents frequently proteinuria for six months
and the analysis of non-renal SDI was not associated with any adverse outcome. On
the other hand, its use as a variable of analysis may help to identify those patients
with higher risk for obstetric complications.

Even though SLE activity during conception can represent a flaw in
preconception counseling, unplanned pregnancy is not infrequent in Brazil (14). This,
however, allowed this study to better estimate the impact of disease activity during
conception compared to other studies, when a significant number of patients became
pregnant during remission.

The study published by Bramham et al. (1) did not find any association
between LN classes and adverse maternal events despite the higher rates of
maternal complications among patients with LN in comparison to patients without
nephritis. The series included mainly patients with quiescent LN and preserved renal

function even considering a 60 % of cases with classes Ill/IV (26/43). It is possible
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that the absence of any difference among histological classes and maternal
outcomes be due to the small sample of LN included, lower frequency of active
disease at conception and also due to the lower severity of the SLE patients studied.

Although some previous studies intended to evaluate gestational results
according to histologic subclass of nephritis and suggested a more unfavorable
outcome in patients with proliferative forms of nephritis, the whole amount of patients
enrolled in such analysis, including the present one is relatively small (8).

This study has limitations. This is a real world cohort of pregnant SLE
patients with multiethnic origin followed at a single center that included a large group
of different LN classes many with active disease at the time of conception.

Not all patients were submitted to renal biopsy in order to histologically
confirm the class of nephritis, which may lead to erroneous interpretation of the
results as inference was employed for 13 out of 66 patients (19.6%). Most cases
were assumed as proliferative nephritis (10 patients), which is the more typical
severe nephritis presentation. Despite its inaccuracy, inference of class is a
commonly employed expedient during clinical practice mainly for guiding therapeutic
protocols and to establish prognosis (3). It is possible that we could not find
association of classes Il and V LN with adverse maternal and fetal outcome because
of the small number of patients in each class.

The disease activity definition relied on the rheumatologists' interpretation,
including the need for intensifying treatment and observation of results along the time
course during pregnancy. This can be troublesome in some scenarios, specially
differentiating nephritis from preeclampsia (16), but all current available clinical and
laboratorial parameters were employed to provide the definite diagnosis through
discussions between rheumatologists and obstetricians. In addition, retrospective
analysis of data allowed the authors to review some initial diagnosis provided by
assistant physicians, as new data could have emerged later.

In conclusion, SLE patients with proliferative nephritis (classes Ill and V) but
not mesangial (class Il) and membranous (class V) have a higher frequency of
adverse maternal and fetal outcomes in comparison to SLE patients without
nephritis. This is probably due to the major impact of proliferative nephritis on the
health of the pregnant woman, corroborated by a higher permanent damage
measured by SDI, although as these patients also presented higher frequency of

disease flares during pregnancy, we can not exclude the ominous influence of
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disease activity for the maternal adverse events. The adequate attribution of risk for
different classes of lupus nephritis may contribute to more specific approaches
depending on the histological classification, including appropriate information on risk

factors to adverse outcomes to the patients.
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6 ESTUDO 3 - VEGF, PLGF AND SFLT-1 SERUM LEVELS ALLOW
DIFFERENTIATION BETWEEN ACTIVE NEPHRITIS AND PREECLAMPSIA IN
PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS (Artigo submetido)*

Introduction

Pregnancy in patients with systemic lupus erythematosus (SLE) is associated
with significant morbidity and mortality compared to general population, including
increased risk of disease activity, hypertension, pregnancy loss, preterm delivery,
intrauterine growth restriction and preeclampsia (1, 2). Active lupus nephritis (LN)
during pregnancy makes the differential diagnosis with preeclampsia (PE)
troublesome in clinical practice, as both can present with hypertension, edema,
proteinuria, low platelet count and worsening of renal function. The classical
biomarkers, such as anti-dsDNA and complement plasmatic levels are not always
able to differentiate the two conditions that require different treatment approaches
(3).

The use of angiogenic factors measurement, like vascular endothelial growth
factor (VEGF) and placental growth factor (PIGF), and antiangiogenic factors, such
as soluble Fms-like tyrosine kinase-1 (sFlt-1), has been proposed to help the
differentiation between these two conditions, however there is little available data
about the behavior of these cytokines among pregnant SLE patients who present
quiescent or active nephritis and most come from case reports (4). The objective of
this study was to evaluate serum levels of VEGF, PIGF and sFlt-1 in SLE pregnant

women with inactive disease, active lupus nephritis and preeclampsia.

Materials and Methods

This was a cross-sectional study of SLE patients, diagnosed according
American College of Rheumatology criteria (5), with singleton pregnancies followed
at a high risk prenatal care clinic in a tertiary health unit — Universidade do Estado do
Rio de Janeiro, Brazil. Patients were prospectively included according to regular

prenatal follow-up visits and were accompanied by obstetricians and rheumatologists

* O resumo deste estudo foi aceito para apresentacao oral no American College of Rheumatology
Annual Meeting (2019) e publicado na revista Arthritis and Rheumatology. O artigo completo foi
submetido para publicagédo na revista Annals of Rheumatic Diseases.
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experienced in evaluating pregnant SLE patients. Women with other autoimmune
diseases, including antiphospholipid syndrome, and with end stage renal disease
were excluded as these conditions could influence with the results of the tests.

Disease activity was established according to the Systemic Lupus
Erythematosus Pregnancy Disease Activity Index (SLEPDAI) (6) and occurrence of
preeclampsia followed the American College of Obstetricians and Gynecologists
proposed criteria (7). All clinical data was obtained by physical examination and
medical charts review and all diagnosis of PE versus LN were confirmed after
delivery according to clinical outcome. Information about SLE characteristics (clinical
and laboratory manifestations before pregnancy, medications, SLICC/ACR damage
index) and outcomes of current pregnancy (gestational age at delivery, birth weight,
Apgar score) were also recorded.

Blood samples were collected through venous puncture at the third trimester
of pregnancy, within 3 weeks of delivery, during regular prenatal visit for patients with
inactive SLE or if disease activity or preeclampsia was suspected. Serum samples
aliquots were frozen at -800C for subsequent blinded analysis by ELISA kits (PIGF —
DRG Instruments, Marbug, Germany; sFlt-1 and VEGF — R&D systems, Minneapolis,
United States) according to manufacturers’ recommendations.

The results were compared between groups, using Pearson chi-square, Mann-
Whitney’s U test and ANOVA as appropriate. This study was approved by the

institutions’ review board.

Results

Seventy four women were prospectively included according to the inclusion
criteria. One patient with a diagnosis of secondary antiphospholipid syndrome and
two patients who presented non-renal SLE activity were excluded from this analysis.
Forty one patients had inactive or mildly active SLE (Group 1, SLEPDAI < 4), 15 had
active lupus nephritis (Group 2, SLEPDAI > 4, including renal criteria) and 15 had
preeclampsia (Group 3) at the time of blood collection. Two patients who had been
initially classified as active LN were reclassified as preeclampsia due to subtle
normalization of hypertension and proteinuria few days after delivery without
considerable change of medications. Demographics and clinical characteristics of

included patients are described in Table 1.
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Table 1 - Demographic, clinical characteristics and gestational results of patients with
Inactive SLE, SLE nephritis and SLE with Preeclampsia

Inactive SLE Active SLE Nephritis SLE with p value
(n=41) (n=15) Preeclampsia (C.I. 95%)
(n=15) (ANOVA)

Age at inclusion 27.2+6 294 +4.4 30.1+5.8 0.17
Mean + SD
Gestational age at 36.8 +1.7 33.7+4.2 345+25 <0.001
blood collection
Mean + SD
Gestational age at 38.7+1.9 35.7+3.8 358+25 <0.001
delivery
Mean + SD
SLICC Damage 0.3+0.6 0.3+0.5 01+04 0.45
Index (SDI)
Mean + SD
History of SLE 15 (35.7%) 15 (100%) 8 (53.3%) NA
nephritis

n (%)
Birth weight 2976.8 + 532.4 2448.4 + 759.2 2174.3 + 834.6 <0.001
Mean + SD
5% min Apgar score 9.0+0.6 8.7+25 8.7+0.6 0.60
Mean + SD
Small for gestational 5(12.1%) 4 (26.6%) 9 (60%) NA

age (SGA) newborn
n (%)

Blood sample collections were performed at a mean gestational age of 36.8,

33.7 and 34.5 weeks respectively

in groups 1, 2 and 3, and delivery occurred at

38.7, 35.7 and 35.8 weeks, respectively. Both were significantly higher in patients
with inactive SLE (p<0.001 for both). The mean SLICC/ACR damage index was

similar in all groups as were 5th minute Apgar scores. Mean birth weight was
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considerably lower in patients with active SLE nephritis and even more in those with

preeclampsia (p<0.001).

Medications used during pregnancy are described in Table 2. Patients in

group 2 (active LN) used prednisone and azathioprine more frequently compared to

the other groups. Only two patients in the study were not using hydroxychloroquine

and over 80% were using low dose aspirin.

Table 2 - Medications used by included patients of patients with Inactive SLE, SLE
nephritis and SLE with Preeclampsia

Inactive SLE Active SLE Nephritis SLE with p value
(n=41) (n=15) Preeclampsia (C.1. 95%)
(n=15) (ANOVA)
Prednisone
n (%) 24 (57.1%) 14 (93.3%) 8 (53.3%)
Mean dose + SD 94+6.9 27.9+23.7 10.3+ 6.6 <0.0001
Hydroxychloroquine
n (%) 40 (95.2%) 15 (100%) 15 (100%)
Mean dose + SD 385.0 +53.3 400.0+0 386.7 + 51.6 0.56
Azathioprine
n (%) 18 (42.8%) 13 (86.6%) 6 (40.0%)
Mean dose + SD 111.1 + 36.6 130.8 + 38.4 100.0 + 31.6 0.06
Antihypertensive
medication
n (%) 1(2.3%) 4 (26.6%) 4 (26.6%) NA
Low dose Aspirin
n (%) 34 (80.9%) 14 (93.3%) 12 (80%) NA

Mean levels of VEGF, PIGF and sFlt-1 of each group are reported on Table 3.

Patients with SLE and preeclampsia had significantly lower mean serum levels of
PIGF, while sFlt-1 was significantly higher in patients with PE compared to pregnant
patients with inactive SLE or active lupus nephritis. The sFIt-1/PIGF ratio was also
significantly higher in patients of Group 3 (Preeclampsia) compared to other patients
with SLE (Groups 1 and 2). VEGF was higher in patients with SLE nephritis
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compared to inactive SLE and SLE with preeclampsia, while PIGF and sFlt-1 were
similar when both groups with SLE without preeclampsia were compared.

The positive predictive value (PPV) for PE with a sFIt-1/PIGF ratio of 62 was
76.1%, while the negative predictive value (NPV) for PE with a sFit-1/PIGF ratio of 38
was 97.9%.

Table 3 - Mean values of VEGF, PIGF and sFlt-1 for patients with Inactive SLE, SLE

nephritis and SLE with Preeclampsia (PE)

Inactive SLE Active SLE SLE with p value (C.l. 95%)
(n=41) Nephritis Preeclampsia (Mann-Whitney’s U test)
(n=15) (n=15)
VEGF (pg/mL) Inactive SLE x SLE nepbhritis:
Mean + SD 56+7 12.3 + 101 41+5 0.006
Inactive SLE x PE: 0.45
SLE Nephritis x PE: 0.009
PIGF Inactive SLE x SLE nephritis:
(pg/mL) 189.8 + 146.1 198.7 + 134.8 61.4 +127.3 0.83
Mean + SD Inactive SLE x PE: 0.003

SLE Nephritis x PE: 0.007

sFIt-1 (pg/mL)

Inactive SLE x SLE nephritis:

Mean + SD 1804.2 +668.3 | 1832.1 +760.9 | 2517.0 +431.9 0.90
Inactive SLE x PE: <0.001
SLE Nephritis x PE: 0.006
Ratio sFit- Inactive SLE x SLE nephritis:
1/PIGF 22.9+251 23.3+355 781.1+1211.3 0.96
Mean + SD Inactive SLE x PE: 0.02
SLE Nephritis x PE: 0.02
Discussion

The differential diagnosis between active LN and preeclampsia in SLE patients

is crucial for better outcomes, as the first one is treated with immunosuppressive

therapy and the latter has considerable improvement of manifestations after delivery

(2). This study provides new insights for this conundrum, as serum levels of sFlit-1

and sFIt-1/PIGF ratio were higher in patients with preeclampsia while PIGF levels
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were significantly lower compared to pregnant SLE patients without this obstetric
morbidity.

Levine et al described, in a case-control study of healthy nulliparous women,
increased serum levels of sFlt-1 in patients with preeclampsia compared to controls,
while PIGF and VEGF were significantly lower. The authors suggest that
physiological proangiogenic state of second trimester (high PIGF and low sFlt-1) is
converted to an antiangiogenic state during late pregnancy, with higher sFlt-1 and
lower PIGF to control placental vascular growth. Patients with preeclampsia would
have this conversion at an earlier stage and more abruptly, with an exaggeration of
normal process of placental growth and function (8).

Two publications have validated, in a prospective fashion, the use of
angiogenic and antiangiogenic factors in patients with SLE and preeclampsia,
demonstrating the same pattern of healthy women and also the possibility to predict
patients who will develop this obstetric condition (9, 10). Nonetheless, they did not
evaluate the levels of those cytokines in patients with active SLE, precluding the use
for differential diagnosis between nephritis and preeclampsia, and did not include
VEGEF in their analysis.

We have previously reported that, although non-pregnant patients with history
of SLE nephritis had increased sFlt-1 compared to controls, PIGF was also higher in
these patients, which is a different pattern compared to preeclampsia (11). The
current study confirms the potential use of these angiogenic and antiangiogenic
factors as differential diagnosis of preeclampsia and lupus nephritis, also
demonstrating that serum VEGF is higher in patients with active nephritis compared
to inactive lupus and preeclampsia. This result is in consonance with previous
publications that demonstrated increased serum VEGF in non-pregnant SLE patients
with active disease compared to SLE controls (12).

Our results may promptly help physicians on prenatal care of SLE pregnant patients,
considering that differential diagnosis between SLE nephritis and preeclampsia can
be challenging — sometimes impossible — using current available methods. Serum
complement levels, usually low in patients with proliferative glomerulonephritis, may
be normal due to physiological changes of pregnancy. Dysmorphic hematuria is not
always present in nephritis and anti-dsDNA can be persistently positive in some SLE
patients, while serum uric acid is normally elevated in preeclampsia, but not specific

for the disease (3).
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Two patients in this study had initial diagnosis of lupus nephritis at inclusion,
but maintenance of abnormalities despite early immunosupressive treatment and
rapid reversal of hypertension and proteinuria after delivery switched this diagnosis to
preeclampsia. Retrospective blinded analysis of studied cytokines also pointed for
the diagnosis of preeclampsia in both patients (high sFlt-1 and low PIGF), suggesting
that this information could have changed the initial recommended treatment.
Similarly, Hirashima et al published a case report about a woman with initial
diagnosis of preeclampsia that did not reverse proteinuria and hypertension for more
than 30 days after delivery, receiving a final diagnosis of new onset of lupus nephritis
during pregnancy. Evaluation of blood samples retrieved before delivery
demonstrated normal serum levels of sFlt-1 and sFit-1/PIGF ratio, so the authors
suggest that if these results were available at the time they could have ruled out
preeclampsia and proceeded to appropriate diagnosis and treatment (4).

The small number of patients is a limitation of this study, however the
exclusion of patients with SLE activity without nephritis and women with other
autoimmune diseases, specially antiphospholipid syndrome, makes the results more
reliable for the intended differential diagnosis. Either way, this is the largest study
evaluating these cytokines for this purpose, led by obstetricians and rheumatologists
with considerable experience in prenatal care of lupus patients.

In conclusion, this study demonstrated that pregnant SLE patients that developed
preeclampsia had similar angiogenic and antiangiogenic profile of patients with
preeclampsia without SLE — low PIGF and high sFlt-1, with high sFIt-1/PIGF ratio.
This pattern differs from patients with inactive SLE or active lupus nephritis, this one
the main differential diagnosis during gestation. Evaluation of angiogenic and
antiangiogenic factors, specially PIGF and sFlt-1, can be a new tool to differentiate

preeclampsia from lupus nephritis during pregnancy in clinical practice.
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CONSIDERAGOES FINAIS

A maioria das pacientes com LES é acometida pela doenca na fase
reprodutiva da vida e uma gravidez neste grupo de pacientes nao é infrequente na
pratica clinica. Por outro lado, essas pacientes apresentam risco aumentado de PE,
hipertensdo gestacional, prematuridade e ativagdo da doenga, incluindo da nefrite.
Os estudos aqui apresentados, a partir de uma grande coorte de gestantes com
LES, fornecem novos conhecimentos para auxiliar na assisténcia e no
acompanhamento destas pacientes durante o periodo gestacional, contribuindo para
que o progresso obtido nas ultimas décadas seja ainda mais aprimorado.

O estudo 1 consistiu em analisar os resultados gestacionais maternos e fetais
em pacientes com manifestacdes neuropsiquiatricas do LES, sendo descrito um
pequeno numero de pacientes com doencga ativa durante a gravidez. Apesar de uma
alta incidéncia de PE e prematuridade em comparagdo com pacientes sem
acometimento neuroldgico, grande parte destas pacientes apresentava nefrite
associada. A retirada da manifestacdo renal concomitante na analise resultou em
resultados gestacionais mais favoraveis.

O estudo 2 tinha como objetivo analisar o impacto das diferentes classes de
nefrite nos resultados gestacionais maternos e fetais. As gestantes com nefrite
proliferativa (classes Ill/IV) apresentaram com maior frequéncia atividade da doencga
durante a gestagdo, doenga ativa continua durante a gravidez e o puerpério,
hospitalizacdo, cesariana e PE em comparagcdo com pacientes sem nefrite. Estas
pacientes também apresentaram maior morbidade fetal em comparacdo com
gestantes com nefrite ndo proliferativa (classes Il e V). Os resultados sugerem que a
diferenciagdo da nefrite de acordo com a classe €& importante, visto que os
resultados maternos e fetais s&o consideravelmente diferentes de acordo com a
classe histolégica.

No estudo 3, foi feita a analise dos niveis séricos de fatores angiogénicos
(VEGF, PIGF) e antiangiogénicos em gestantes com LES e doenca inativa, doenga
renal ativa e PE. Foi demonstrado que as gestantes com LES que desenvolvem PE
apresentam elevacdo do sFlt-1 e queda do PIGF, ambos estatisticamente
significativos, da mesma forma que pacientes com PE sem LES. Este resultado

sugere que as citocinas estudadas, que ja estdo disponiveis para uso comercial,



71

podem ser utilizadas no diagnodstico diferencial entre PE e nefrite do LES, situagao
de dificil diferenciagcdo na pratica clinica considerando a similaridade clinica e
laboratorial entre as duas condi¢gdes. Da mesma forma, a elevagédo do VEGF em
pacientes com nefrite ativa em comparagdo com os outros dois grupos também pode
ser uma ferramenta para este tipo de analise.

Apesar dos conhecimentos adquiridos ao longo do desenvolvimento dos
estudos apresentados, € importante ressaltar que eles representam apenas uma
pequena parte do que ainda podemos aprender sobre gestantes com LES e que
novos questionamentos foram gerados ao longo do processo. Desta forma, torna-se
imperativo a continuidade dos estudos sobre esta populagédo, encerrando-se aqui

apenas um ciclo.
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ANEXO A — Aprovagdo do Comité de Etica em Pesquisa do Hospital Universitario

Pedro Ernesto

% viha & HOSPITAL UNIVERSITARIO PEDRO ERNESTO

i)
S @®%  UNIVERSIDADE DO ESTADO DO RIO DE JANEIRO H' -
T ® COMITE DE ETICA EM PESOUISA :

Rio de Janeiro, 03 de maio de 2011

Do: Comité de Etica em Pesquisa
Prof.: Wille Qigman
Para: Coord. Prof. Evandro Mendes Klumb

Registro CEP/HUPE: 2866/2011 (este nimero devera ser ditado nas correspondéndias referentes ao projeto)
CAAE: 0017.0.228.000-11

O Comité de Etica em Pesquisa do Hospital Universitario Pedro Ernesto, apds avaliacdo,
considerou o projeto, "AVALIACAQ DOS FATORES ANGIOGENICOS E ANTIANGIOGENICOS COMO
METODO DE _DIAGNOSTICO DIFERENCIAL ENTRE PRE-ECLAMPSIA E LUPUS ERITEMATOSO
SISTEMICO E NEFRITE" aprovado, encontrando-se este dentro dos padries éticos da pesquisa em
seres humanos, conforme Resolucdo n.9196 sobre pesquisa envolvendo seres humanos de 10 de
outubro de 1996, do Conselho Nacional de Salde, bem como 0 termo de consentimento livre e
esclaracido.

O pesquisador deverd informar ao Comité de Etica qualquer acontecimento ocorrido ne
decorrer da pesquisa.

O Comité de Etica solicita a V. $2., que ao término da pesquisa encaminhe a esta comissdo
um sumario dos resultados do projeto.

Ny

Prof. Wille Oigman
Presidente do Comité de Etica em Pesgyisa

CEP - COMITE DE ETICA EM PESQUISA
AV. VINTE E OITO DE SETEMBRO, 77 TERREQ - VILA [SABEL - CEP 20551-030
TEL: 21 2587-6353 = FAX: 21 2264-0853 - E-mail: cep-hupe@uer).br



79

ANEXO B - Medida da Atividade da Doenga Lupus Eritematoso Sistémico na
gestacao (SLEPDAI)

Descrigdo

Definicdo

Pontos

Convulsdo

Inicio recente. Excluir infec¢do metabdlica ou causas devido ao
medicamento. Excluir eclampsia.

8

Psicose

Capacidade alterada para fungdo em atividade normal devido a
distirbio severo na percepcdo da realidade. Inclui alucinagéo,
incoeréncia, perda marcante de associagdes, empobrecimento do
conteido do pensamento, pensamento iléogico marcante,
comportamento bizarro, desorganizado ou catatonico. Excluir uremia
e causas devido ao medicamento.

Sindrome cerebral

organica

Fungdo mental alterada com orientagdo prejudicada, memoria ou
outra funcdo intelectual com inicio rapido e caracteristicas clinicas
instaveis. Inclui estado alterado da consciéncia com redugdo da
capacidade de foco e incapacidade de manter a aten¢do no ambiente
mais pelo menos 2 dos seguintes: disturbio de percepcdo, fala
incoerente, insdnia ou sonoléncia durante o dia ou aumento ou
diminuicdo da atividade psicomotora. Excluir causas devido ao
medicamento, infec¢do ou metabolicas.

Distarbio visual

Alteracdes retinianas de LES . Incluir corpos citoides, hemorragia
retiniana, exsudato seroso ou hemorragia na cordide, ou neurite
optica. Excluir causas devido ao medicamento, infec¢do ou
hipertensao.

Distarbio dos nervos
cranianos

Novo comego de neuropatia motora ou sensorial comprometendo
nervos cranianos. Excluir paralisia de Bell.

Dor de cabeca lupica

Dor de cabega severa persistente; pode ser enxaqueca, mas ndo deve
ser responsiva a analgesia narcotica. Excluir pré-eclimpsia.

Acidente vascular
cerebral (AVC)

Novo inicio de acidente(s) wvascular(es) cerebral(is). Excluir
arteriosclerose. Excluir eclampsia.

Vasculite

Ulceragdo, gangrena, nddulos moles dos dedos, infarto periungueal,
hemorragia splinter, ou bidpsia ou arteriografia de vasculite. Nio
considerar eritema palmar.

Artrite

Mais de 2 articulagdes com dor ¢ sinais de inflamagdo (isto &,
sensibilidade, inchago e efusdo). Nao considerar derrame nos

joelhos

Miosite

Musculo proximal dolorido ou fraqueza associada com aldolase ou
creatina fosfoquinase elevada, ou alteragdes de eletromiograma, ou
uma bidpsia apresentando miosite.

cilindros urinarios

Cilindros de hemadcias ou heme-granular

Hemataria

> 5 hemacias por campo. Excluir calculo, infec¢do ou outras causas.
Excluir cistite ou cilindros hematicos vaginais originados de
patologias placentarias.

Proteinuria

> 0,5 g por 24 horas. Novo inicio ou aumento recente de mais que
0,5 g por 24 horas. Excluir pré-eclimpsia.

Piuria

> 5 leucdcitos por campo. Excluir infecg@o.

Nova erupgao

Novo inicio ou recorréncia de erupcdo do tipo inflamatério. Nao
considerar cloasma.

Alopecia

Novo inicio ou recorréncia de perda anormal de cabelo difusa ou em
placa. Nao considerar alopecia puerperal.

Ulceras na mucosa

Novo inicio ou recorréncia de ulcera¢des nasais ou orais.

Pleurisia

Dor toracica pleuritica com atrito pleural ou efusdo ou espessamento
pleural. Hiperventilacdo pode ser secundirio a progesterona,
dispnéia secundario ao aumento do itero
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Pericardite

Dor pericardica com pelo menos 1 dos seguintes: efusdo de atrito ou
confirmagio por eletrocardiograma.

Baixo complemento

Diminui¢do no CH50, C3 ou C4 abaixo do limite minimo do normal
para exame de laboratorio. Aceitar queda de 25%

Ligacio ao DNA
aumentada

ligacdo > 25 % pelo ensaio de Farr ou acima da faixa normal para
exame de laboratdrio.

Febre > 38 °C. Excluir causas infecciosas.

Trombocitopenia < 100 000 plaquetas por mm® Execluir pré-eclimpsia, HELLP,
trombocitopenia gestacional.

Leucopenia < 3000 leucocitos por mm?. Excluir causas devido ao medicamento.

Considerar <1000 linfécitos por mm?




ANEXO C - indice de dano cumulativo (SLICC-DI)

Nome Prontuario
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Escore

Paciente

Data

Ocular  Catarata

Mudanga na retina ou atrofia optica

Neuropsiquiatrico Déficit cognitivo*

Convulsdes tratadas por 6m

AVC (score 2>1)

Neuropatia craniana ou periférica (exceto optica)

Mielite transversa

Renal TFG medida ou estimada < 50%

Proteinuria > 3,5 g/24horas

Alalalalalalalal—a
N
—

ou

Doenca renal terminal (aguardando dialise ou transplante)

Pulmonar  Hipertens&o pulmonar (HVD ou P2 > A2 )

Fibrose pulmonar (exame fisico ou radiografico)

Sindrome dos pulmdes encolhidos

Fibrose pleural (radiogréfico)

Infarto pulmonar (radiografico)

Cardiovascular Angina ou cirurgia de revascularizagdo miocardica

IAM (score 2 se > 1)

L~
N
~

Cardiomiopatia (disfungao ventricular)

Doencga Valvar (sopro sistélico ou sopro diast’locio > 3/6)

Pericardite por 6m ou pericardiectomia

Vascular periférico Claudicagédo por 6m

Perda pequena de tecido (polpa digital)

Qualquer perda significativa de tecido (dedo ou membro)
(score 2 se > 1)

N N e e N NN Y I Y Y Y Y

()

Trombose venosa com edema, ulceragao ou estase venosa

—_

Gastrointestinal  Infarto ou resseccéo do intestino abaixo do duodeno,
esplénico, hepatico ou da vesicula biliar, por qualquer causa
( score 2 se >1 lugar)

1(2)

Insuficiéncia mesentérica

Peritonite crénica

Estreitamento ou qualquer cirurgia do TGI superior

Musculoesquelético  Atrofia ou fraqueza muscular

I EEN IS\ N

Artrite deformante ou erosiva ( incluindo deformidades
redutiveis, com excegdo de necrose avascular )

Osteoporose com fratura ou colapso vertebral ( com
excegao avascular )

Necrose avascular (score 2 se > 1)

1(2)

Osteomielite

Pele Alopecia cronica cicatricial

Cicatriz extensa ou de paniculum que nao seja escalpo polpa digital

Ulceragao de pele (excluindo trombose) por 6 m

JEEN IR QS
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Insuf. Gonadal prematura

Diabetes Mellitus (apesar de tratamento)

Malignidade (excluindo displasia) (score 2 se > 1 lugar)

1(2)
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ANEXO D - Outros Artigos com Temas Afins Publicados Durante o Periodo de Pés-

Graduacao

BJOG. 2018 Apr;126(5):656-661. doi: 10.1111/1471-0528.15460. Epub 2018 Oct 24.

Factors associated with first thrombosis in patients presenting with obstetric antiphospholipid
syndrome (APS) in the AP S Alliance for Clinical Trials and International Networking Clinical
Database and Repository: a retrospective study.

Andreoli L'2, Belmont HM™, Fortin PR, Petri M2, Rodriguez E'°, Cervera R, Knight JS '8, Atsumi T'°, willis R*®, Mascimento 15°, Rosa R®, Erkan D*,
Levy RAZ122- APS ACTION.

# Author information

Abstract

OBJECTIVE: To evaluate the subsequent rate of thrombosis among women with obstetric antiphospholipid syndrome (Ob-APS) in a
multicenire database of anfiphospholipid antibody (aPL}-positive patients. and the clinical utility of the adjusted Global Antiphospholipid
Syndrome Score (aGAPSS), a validated tool to assess the likelihood of developing new thrombosis, in this group of patients.

DESIGN: Retrospective study.
SETTING: The Antiphospholipid Syndrome Alliance for Clinical Trials and International Networking Clinical Database and Repository.
PCPULATION: Women with Ob-APS.

METHODS: Comparison of clinical and laboratory characteristics and measurement of aGAPSS in women with Ob-APS, with or without
thrombosizs, after initial pregnancy morbidity (PM).

MAIN OUTCOME MEASURES: Risk factors for thrombosis and aGAPSS.

RESULTS: Of 550 patients, 126 had Ob-APS; 74126 (59%) presented with thrombosis, and 47 (63%) of these women developed thrombosis
after initial PM, in a mean time of 7.6 £ & 2 years (4.9/100 patient years). Younger age at diagnosis of Ob-APS, additional cardiovascular risk
factors, superficial vein thrombosis, heart valve disease, and multiple aPL positivity increased the risk of first thrombosis after PM. Women

with thrombosis after PM had a higher aGAFPSS compared with women with Ob-APS alone [median 11.5 (4-18) versus 8 (4-13); P = 0.0089].

CONCLUSION: Based on a retrospective analysis of our multicentre aPL database, 63% of women with Ob-APS developed thrombosis after
initial obstetric morbidity; additional thrombosis risk factors, selected clinical manifestations, and high-risk aPL profile increased the risk.
Women with subseguent thrombosis after Ob-APS had a higher aGAFPSS at entry to the registry. We believe that aGAPSS is a valid tool to
imprave rigk stratification in aPL-positive women.

TWEETABLE ABSTRACT: More than 60% of women with obstefric antiphospholipid syndrome had thrombosis after initial pregnancy
morbidity.

2 2018 Royal College of Obstetricians and Gynascolegisis.

KEYWORDS: Antiphospholipid antibodies; antiphospholipid syndrome; fefal death; miscariage; pre-eclampsia; thrombosis



BJOG. 2018 Sap:125(101:1271. doi: 10.1111/1471-0528.15310. Epub 2018 Jul §.

Bringing stillbirths out of the shadows in Latin America.

de Jesis &' Flenady V2.

# Author information

Comment on
Stillbirth rates in 20 countries of Latin America: an ecological study. [BJOG. 2018]

PMID: 20878522 DOl 10.1111/1471-0528 15310
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Autoimmune Dis. 2015;2015:242400. doi: 10.1155/2015/043420. Epub 2015 Jul 12.

Understanding and Managing Pregnancy in Patients with Lupus.

de Jesus GR'. Mendoza Pinto €2, de Jesus NR', Dos Santos FC', Klumb EM?, Carraseo MGZ, Levy RA%.

# Author information

Abstract

Systemic lupus erythematosus (SLE) is a chronic, multisystemic autoimmune disease that occurs predominantly in women of fertile age. The
association of SLE and pregnancy, mainly with active disease and especially with nephritis, has poorer pregnancy ouicomes, with increased
frequency of preeclampsia, fetal loss, prematurity, growth restriction. and newborns small for gestational age. Therefore, SLE pregnancies
are considered high risk condition, should be monitored frequently during pregnancy and delivery should occur in a8 controlled setting.
Pregnancy induces dramatic immune and neuroendocrine changes in the matemnal body in order to protect the fetus from immunologic attack
and these modifications can he affected by SLE. The risk of flares depends on the level of matemal disease activity in the 6-12 months hefore
conception and is higher in women with repeated flares before conception, in those who discontinue useful medications and in women with
active glomerulonephrifis at conception. It is a challenge to differentiate lupus nephriiis from preeclampsia and, in this context, the angicgenic
and antiangiogenic cytokines are promising. Prenatal care of pregnant patients with SLE requires close collaboration between rheumatologist
and obsietrician. Planning pregnancy is essential to increase the probability of successiul pregnancies.

PMID: 282480056 PMCID: PMC4515284 DOI: 10.1155:2015/043400
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Caesarean rates in Brazil: what is involved?

Ramires de Jesus G1. Ramires de Jesus M, Peixoto-Filho FM, Lobato G.
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Thromb Haermaost. 2015 Aug 31;114(3):651-2. doi: 10,1180/ TH15-02-0156. Epub 2015 May 7.

Limited evidence for diagnosing and treating "non-criteria obstetric antiphospholipid syndrome".
Ramires de Jesiis G', Levy BA Porier TF, Branch DWW

# Author information

Comment on
Diagnosis and management of non-criteria obstetric antiphospholipid syndrome. [Thromb Haemaost. 2015]



