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RESUMO

AVILA, Marcela Ignacchiti Lacerda. Analise dos desfechos materno, fetal e neonatal na
gestacao de pacientes com lUpus eritematoso sistémico. 2021. 132 f. Tese (Doutorado em
Ciéncias Médicas) — Faculdade de Ciéncias Médicas, Universidade do Estado do Rio de
Janeiro, Rio de Janeiro, 2021.

Gestagcdo em mulheres com lGpus é um assunto que vem sendo, ha décadas, estudado
em virtude das potenciais complicagdes maternas, fetais e neonatais que podem ocorrer.
Atualmente observamos aumento do nimero de gestacGes bem-sucedidas e diminuigdo das
taxas de perdas fetais, todavia ainda ha eficacia limitada na prevencéo de outras complicacdes
e a associacdo do LES com a gestacdo continua sendo considerada de alto risco, podendo ter
prognostico reservado. O objetivo desta tese foi avaliar os resultados gestacionais em uma
coorte de gestantes com lUpus eritematoso sistémico, com enfoque no impacto da nefrite lUpica,
especialmente glomerulonefrite proliferativa (GNP) e do conhecimento dos danos permanentes
(SDI) acumulados previamente a gravidez, como fatores de risco associados a desfechos
maternos, fetais e neonatais adversos. O estudo 1 analisou as variéveis clinicas e laboratoriais
maternas potencialmente associadas a ocorréncia de recém-nascidos pequenos para a idade
gestacional (P1G), e demonstrou que a atividade do LES na gestacdo, especificamente a nefrite
proliferativa e o emprego de pulsoterapia com metilpredinisolona foram preditores
independentes de risco, para recém-nascidos pequenos para a idade gestacional. O estudo 2
analisou o impacto da presenca dos danos permanentes nas gestantes com LES e evidenciou
gue existe uma associacao entre os danos permanentes e o0s resultados gestacionais adversos.

Palavras-chave: Lupus eritematoso sistémico. Glomerulonefrite proliferativa. Pequeno para a

idade gestacional. Dano permanente. SDI. Resultado gestacional adverso.



ABSTRACT

AVILA, Marcela Ignacchiti Lacerda. Analysis of maternal, fetal and neonatal outcomes in the
pregnancy of patients with systemic lupus erythematosus. 2021. 132 f. Tese (Doutorado em
Ciéncias Médicas) — Faculdade de Ciéncias Médicas, Universidade do Estado do Rio de
Janeiro, Rio de Janeiro, 2021.

Pregnancy in women with lupus is a subject that has been studied for decades because
of the potential maternal, fetal and neonatal complications that can occur. Currently, we observe
an increase in the number of successful pregnancies and a decrease in fetal loss rates, but there
is still limited effectiveness in preventing other complications and the association of SLE with
pregnancy continues to be considered high risk and may have a poor prognosis. The aim of this
thesis was to evaluate pregnancy outcomes in a cohort of pregnant women with systemic lupus
erythematosus, focusing on the impact of lupus nephritis, especially proliferative
glomerulonephritis (GNP) and knowledge of permanent damage (SDI) accumulated prior to
pregnancy, as factors of risk associated with adverse maternal, fetal and neonatal outcomes.
Study 1 analyzed the maternal clinical and laboratory variables potentially associated with the
occurrence of small-for-gestational age (SGA) newborns, and demonstrated that the activity of
SLE during pregnancy, specifically proliferative nephritis and the use of pulse therapy with
methylpredinisolone were independent risk predictors for small-for-gestational-age newborns.
Study 2 analyzed the impact of the presence of permanent damage in pregnant women with
SLE and showed that there is an association between permanent damage and adverse pregnancy
outcomes.

Keywords: Systemic Lupus Erythematosus. Proliferative glomerulonephritis. Small for

gestational age. Permanent damage. SDI. Adverse gestational outcomes.
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REVISAO DA LITERATURA

[Gpus eritematoso sistémico (LES)

O lupus eritematoso sistémico (LES) é uma doenca inflamatéria cronica, que acomete
diversos 6rgdos e sistemas, com ampla gama de manifestacdes clinicas (1). Entretanto, uma
revisao detalhada destas, ndo faz parte do escopo desse projeto, ainda que adiante citemos
algumas importantes.

A doenga evolui com manifestacBes clinicas pleomorficas, periodos de atividade e
remissdo. Seu fendtipo € heterogéneo, a gravidade e progndstico variaveis de acordo com o
tipo e o érgdo/sistema afetado.

Tem natureza autoimune e sua fisiopatologia envolve a formacgdo de autoanticorpos,
especialmente o anticorpo antinuclear (FAN), recentemente denominado anticorpo anticélula
(2), além de imunocomplexos, linfécitos autorreativos e a ativacdo de mecanismos da
imunidade inapta (1).

De etiologia, ainda, obscura, o desenvolvimento da doenca esta ligado a ativacéo do
sistema imunoldgico (células B e T), predisposicdo genética, epigénetica, presenca de
horménios sexuais e fatores ambientais, como a radiacdo ultravioleta (1).

Incide mais frequentemente em mulheres jovens (26 a 40 anos), ou seja, na fase
reprodutiva, na proporcéo de nove a dez mulheres para um homem, com incidéncia para o sexo
e para a idade de 2,8 a 4,6 casos por 100.000 pessoas na América do Norte (3) e prevaléncia
variando de 62,2 a 84,8/100.000 habitantes no mundo (1).

Nos Estados Unidos ha tendéncia a maior prevaléncia em grupos de ascendéncias
hispanica ou asiatica e africana, além de maior risco de manifestacdes em drgéos vitais como
sistema nervoso central (cérebro) e rins (1).

No Brasil a incidéncia estimada foi de 4,8 (4) a 8,7 (5) casos por 100.000 pessoas por
ano e a prevaléncia de 98/100.000 habitantes em Minas Gerais em um estudo com metodologia
COPCORD (6).

Sua sobrevida global é menor, quando comparada com a populagdo geral,
principalmente quando ha acometimento renal, embora na maioria das pacientes o0 curso seja

relativamente benigno. Nas ultimas décadas houve aumento das taxas de sobrevivéncia,
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respectivamente de 90 a 95% em 5 anos e 70 a 80% em 10 anos, tendendo a taxas menores nos
paises em desenvolvimento e em pacientes com acometimento renal. Embora haja um
acréscimo na expectativa de vida a mortalidade continua alta e a morbidade (danos
permanentes) em ascensdo a medida que aumenta a sobrevida (1, 7-12).

A mortalidade é 2-3 vezes maior do que na populacdo geral ocorrendo devido a
infeccOes (principalmente pneumonia e septicemia) e atividade da doenga- mortalidade precoce
(1-2 anos a partir do diagnostico de LES) e doenca cardiovascular, lesdo renal e neoplasias —

mortalidade a partir de 5 anos ou mais apos o diagnostico. (7, 8, 10-12).

Nefrite lGpica

A nefrite lupica (NL) acomete aproximadamente de 50 a 60% dos pacientes com LES,
com apresentacdo clinica e gravidade variaveis de hematuria e / ou proteinuria assintomatica a
sindrome nefrotica e glomerulonefrite (GN) rapidamente progressiva com perda da funcao
renal (13,14). Clinicamente se apresenta com hipertensdo, proteinQria e nos casos mais graves
insuficiéncia renal. E a principal manifestacdo clinica relacionada a internacdo hospitalar e
aumento da mortalidade, apresentando assim como outras manifestacdes sistémicas periodos
de atividade e remissao (14, 15).

A prevaléncia da NL é maior em afroamericanos e hispanicos, com sobrevida em 10
anos de cerca de 88%, menor quando comparada com a de pacientes sem nefrite (7, 16).

Para determinacdo de marcadores diagnésticos e prognosticos, bem como avalia¢éo da
extensdo, tipo de acometimento renal (tubular, intersticial, vascular e glomerular) e decisao
terapéutica pode ser necessaria a realizacdo da biopsia em acordo com indicacfes especificas
(14, 17-21). S&o avaliados: 1) tipo de proliferacdo: mesangial ou endocapilar- presente ou
ausente; 2) natureza da les@o- ativa (inflamatdria) ou cronica (esclerosante); 3) nos glomeérulos-
tipo de lesdo- global ou segmentar, local de acimulo dos imunocomplexos e extensdo do
acometimento- focal ou difuso (20,21).

A andlise e padrdo histopatologico permitira a distingéo e classificagdo de acordo com
os critérios da Society of Nephrology/Renal Pathology Society 2003 (ISN/RPS 2003) em NL
mesangial minima (classe 1), NL membranosa (classes Il — mesangial proliferativa e V-

membranosa), NL proliferativa (classes Il1- focal e IV- difusa) e NL esclerosante avancada
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(classe VI) sendo possivel, ainda, a diferenciacdo por inferéncia clinica, segundo critérios
previamente estabelecidos e publicados (14, 20, 21).

Lesdes permanentes- SDI

Proporcional ao aumento da sobrevida observou-se, nas Ultimas décadas, aumento
também das internagdes hospitalares e morbidade, danos permanentes em pacientes com LES
e NL, principalmente em virtude das complica¢fes proprias da doenca, do seu tratamento e
comorbidades como aterosclerose, diabetes mellitus e osteoporose (22).

Os danos cronicos aos 6rgaos, acumulados, podem predizer maior risco de morbidade
e mortalidade futura. Estudos descrevem, por exemplo, que em 10 anos, 25 % dos pacientes
com SDI > 1 morrem versus 7,3% com SD = 0 (22).

Para avaliar, quantificar e analisar o dano(s) permanente (s) acumulado (s) em
pacientes com LES e medir suas varia¢des ao longo do tempo, a Systemic Lupus Collaborating
Clinics (SLICC) e o American College of Rheumatology (ACR) propuseram e validaram um
indice de dano especifico, 0 SLICC / ACR Damage Index (SDI) (Anexo C) (23, 24).

O indice de danos (SDI) reflete os danos irreversiveis, atribuidos e acumulados durante
o0 curso da doencga e desenvolvidos a partir do diagndstico do LES tendo valor progndstico. O
SDI é quantificado e definido por sistemas/drgédos: ocular, neuropsiquiatrico, renal, pulmonar,
cardiovascular, vascular periférico, gastrointestinal, musculosquelético, pele, enddcrino
(diabetes), génada e malignidades, somando um maximo (total) de 47 pontos.

As lesdes permanentes devem estar presentes por pelo menos 6 meses quando passiveis
de reversdo como as disfungdes cognitivas ou convulsdes ou apenas identificadas como por
exemplo o infarto do miocardio, osteonecrose e acidente vascular cerebral que sdo registrados
assim que ocorrem.

Dentre os fatores de risco para SDI temos: no diagnostico do LES- idade avancada e
atividade moderada a grave; no curso do lUpus- maior duragdo (tempo) da doenga, mais

episadios de (re) atividades e comorbidades associadas (25, 26).
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Atividade do LES

A apresentacdo clinica e ou laboratorial do lGpus ativo deve ser sempre diferenciada do
(s) dano (s) acumulado (s) e da manifestacéo de outras comorbidades associadas. Com o intuito
de padronizar esse diagnostico, facilitar pesquisas clinicas e diagnosticos diferenciais foram
desenvolvidos, desde o inicio da década de 90, sistemas de pontuacdo. Estes visam aferir a
atividade do LES e nortear a terapéutica, como: o Indice de Atividade de Doenca de Lupus
Eritematoso Sistémico-2K (SLEDAI-2K) (Anexo A), a Medida de Atividade de LUpus
Sistémica Revisada (SLAM-R) e a Medicdo de Atividade de Lupus de Consenso Europeu
(ECLAM) (27-31), entre outros, entretanto descrever e discutir especificamente esses indices
e suas diferencas, nao faz parte do proposito deste trabalho.

Apesar de ndo haver um padrdo ouro isolado para avaliacdo da atividade do lupus, em
nossos manuscritos, utilizamos o SLEDAI como referéncia por ser a medida de atividade da
doenca especifica do LES mais comumente empregada (32). O SLEDAI foi validado
inicialmente em 1985 sendo ap6s modificado para SELENA- SLEDAI que adicionou maior
detalhamento a dados descritores (27) e posteriormente em 2002 foi revisado e modificado
para SLEDAI-2K (33) No SLEDAI-2K, a atividade continua persistente nos descritores de
erupcao (s) cutanea (s), alopecia, Ulceras orais e proteindria passaram a pontuar em contraste
com apenas novas ocorréncias no SLEDAI “original”.

Ainda assim, persistem discussdes e diversas defini¢cGes para reativacao e indices de
afericdo padronizados e apesar de ndo haver consenso, a maioria concorda que deve-se levar
em consideracdo a histdria clinica, o exame fisico, os exames laboratoriais e sorolégicos, bem
como, quando necessario, exames complementares dirigidos para o Orgdo suspeito de
acometimento, somado a avaliacdo da necessidade de adicdo e ou modificacdo da terapéutica
medicamentosa instituida (27, 34-36).

Diversos estudos correlacionam ou tentam estabelecer preditores clinicos e ou
laboratoriais para a (re) ativacéo da doencga, como idade precoce do diagnostico (antes 25 anos),
acometimento renal, hematol6gico ou neuroldgico, além de titulos elevados de anti-DNA e
consumo de complementos séricos especialmente C3, C4 e C1q associado a nefrite ativa.
Porém nem todos os pacientes com esses marcadores tem doenca ativa e para determinar a
ativacdo, ndo estd recomendada a fundamentagdo apoiada apenas em um desses pardmetro em
virtude da natureza multissistémica do lGpus e da flutuacdo da atividade (s) intra e inter

pacientes ao longo do tempo (37-39). O diagnoéstico de (re) atividade da doenca pode ser
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dificultado em alguns casos, especialmente nas gestantes em funcao das alteraces fisiologicas

e dos sinais e sintomas proprios da gestacgéo.

LES e gestacado

Gestacdo em mulheres com lGpus € um assunto que vem sendo, ha décadas, estudado
em virtude das potenciais complicacdes maternas e ou fetais, que incluem respetivamente (re)
atividade do lupus (em particular a nefrite), pré-eclampsia, rotura prematura de membranas
ovulares (RPMO), abortamento, natimortalidade, parto prematuro, restricdo do crescimento
fetal (RCF) e lupus neonatal (incluindo bloqueio cardiaco congénito) (40).

Atualmente temos observamos aumento do numero de gestac6es bem-sucedidas que
pode variar de 65 a 92% (38) e diminuigéo das taxas de perdas fetais de 40% para 17% (42),
todavia ainda ha eficacia limitada na prevencdo das demais complicacdes (43) e a associacdo
do LES com a gestacdo continua sendo considerada de alto risco, podendo ter prognéstico
reservado.

A frequéncia da (re) atividade na gestacdo pode variar de 25 a 60% de acordo com o
grupo e desenho de estudo analisado (44- 47), a maioria tende a ser leve, embora cerca de 30%
possa evoluir com gravidade seja na gestacdo, parto e ou puerpério (47).

A reativacdo no ciclo gravidico puerperal, entre outros fatores, pode estar relacionada a
atividade pré-gestacional (concepcéo) e a afericdo adequada da atividade do LES na gestacao
(48).

O diagndstico diferencial entre a atividade do lpus e as alteracGes fisiologicas proprias
da gestacdo pode ser complicado na pratica clinica, sobretudo quando essas situacoes
coexistem e devem ser interpretadas com cautela, como por exemplo: o edema devido ao
acumulo gradual de sédio e agua corporal; a anemia leve por hemodilui¢do; a trombocitopenia
até cerca de 80.000 plaguetas/ml e 0 aumento da velocidade de hemossedimentacéo (VHS).

Cabe ainda ressaltar que algumas condigdes patologicas desenvolvidas durante a
gestacdo também podem apresentar alteragdes clinicas e/ou laboratoriais semelhantes aquelas
presentes na atividade do lipus e no acometimento renal, como por exemplo: anemia
hemolitica e plaquetopenia na sindrome HELLP; a hipertensdo arterial e proteindria na pré-
eclampsia; as convuls@es na eclampsia; as lesbes cutaneas na face no melasma gravidico, além
de artralgia e alopecia leves.

Deve-se ainda considerar que 0s niveis dos complementos séricos aumentam na
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gestacdo e, portanto, tornam-se menos informativos para avaliar a atividade lUpica, e também
a interpretacdo da funcéo renal considerando o aumento fisiologico do volume plasmatico e da
taxa de filtracdo glomerular.

A distingdo entre estas alteracdes fisioldgicas, gestacdo complicada com determinadas
patologias como por exemplo PE e a atividade do LES, deve ser realizada, sempre que possivel,
uma vez que a abordagem terapéutica e a conduta sdo distintas e podem influenciar no desfecho
e prognostico materno, fetal e ou neonatal.

Como ferramenta para auxiliar essa diferenciacdo e diagndéstico, alguns critérios foram
propostos e ajustados para a avaliacdo da atividade do lupus durante a gestacdo (49). Um dos
indices mais frequentemente empregados em pesquisa e pratica clinica, o SLEDAI, foi
adaptado para uso na gestacdo, sendo denominado de SLEPDAI (Systemic Lupus

Erythematosus Pregnancy Disease Activity Index) (Anexo B).

Atividade na gestacido

O lapus ativo, principalmente no periodo da concepcao e no inicio da gravidez, aumenta
significativamente o risco de complicagdes maternas e ou fetais e neonatais (48).

Os mecanismos fisiopatoldgicos da reativacdo na gestacdo sdo semelhantes aos do
puerpério: maior concentracdo dos hormonios estrogénio e prolactina (hiper) ao longo dos
trimestres gestacionais, aliados a presenca de autoanticorpos hiperreativos, anticorpos
antifosfolipideos (principalmente anticoagulante ltpico-LAC), diminui¢do das citosinas Thl e
aumento das Th2 e seus receptores sollveis, quimosinas e outras glicoproteinas solveis. As
células T reguladoras e dendriticas, e a interacdo destas com os hormdnios proprias da gestacédo
e suas oscilagdes em cada trimestre gestacional ainda precisam ser elucidadas em mais
pesquisas (50).

A probabilidade de reativacdo do LES na gestacdo e puerpério € variadvel podendo
chegar aproximadamente 25 a 60% (45, 51, 52), com aproximadamente 21% de crises leves a
moderadas e 6% de crises graves na gestacédo e respetivamente 27,7 e 1,7% no puerpério (53).
Quando consideramos pacientes em remissao no momento da concepcao, temos reducdo de
50% para 10-30% nas chances de exacerbacdo do lapus. Na maior parte dos casos, quando
ocorre reativacdo na gravidez, esta tende a ser leve e predominantemente cutaneo-articulares

(54), entretanto ha também acometimento de outros sistemas como renal e hematoldgico (52).



23

Os fatores de risco, classicamente, relatados para (re) atividade na gravidez séo: o
tempo de remissdo antes do inicio da gestacdo, a maioria dos estudos recomenda seis meses
antes da concepcao, entretanto ha alguns relatos em torno de trés a quatro meses (55); ter
acometimento renal (nefrite) prévio e suspender medicagdes em uso, principalmente a
hidroxicloroquina e a azatioprina (40, 50, 56). Outros fatores de risco descritos sdo: ser
primigesta (56), ter menor média de idade (+29,56) em anos, ter complementos consumidos
(C4) (50, 57) e positividade para anticorpos anti-DNA (50).

As complicagdes obstétricas mais frequentemente ligadas a atividade do LES sdo PE
(7,6 a 25%), abortamento (16 a 17%), prematuridade (17 a 49%) e RCF (12,7 a 15%). Nestas
gestantes, existe também maior frequéncia de outros desfechos adversos (45) entre eles
destacam-se: Maternos - hipertensdo gestacional (16,3 a 27,5%), eclampsia (0,8 a 4,6%) e
rotura prematura de membranas ovulares (40,42,45); fetais, neonatais e infantis -
natimortalidade (3,6%), neomortalidade (2,5%) e presenca de altera¢cdes neuroldgicas como
atraso no neurodesenvolvimento, deficit de atencdo e transtorno do espectro autista (40,45, 52,
56-58 ).

Nefrite ativa na gestacdo

A paciente com acometimento renal tem maior frequéncia de (re) atividade na
concepcao do que as sem (25% vs. 6,6%, p=0,009) (56), isto acontece porque menos de 50%
atingem a remissao completa apds os primeiros 6 meses de tratamento, apesar dos esquemas
terapéuticos atuais (14). Em uma revisao sistematica e metanalise incluindo 37 estudos, foi
descrito risco de 16% de reativacdo renal em gestantes com NL (45). Valor similar (19,7%) foi
encontrado em estudo prospectivo que incluiu 71 gestacGes em 61 pacientes (59). Ambos 0s
estudos apresentavam pacientes com nefrite em remissdo, com taxas de reativacdo renal
préximas de 10-15% semelhantes as descritas na literatura (60).

Nos estudos com NL ativa, as taxas de reativacdo renal séo mais elevadas, variando de
44 - 48% (60, 61), em uma analise retrospectiva de 73 gestacOes, foi descrita reativacdo em
61,6% (p=0,001) das pacientes, sendo 50% delas flare renal (p<0,01).

De uma forma geral, as pacientes com NL, apresentam maior morbidade materna,
incluindo eclampsia, acidente vascular encefalico e morte (45).

Do ponto de vista prognéstico, bem como para fins terapéuticos as formas mais graves
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da NL na gestacdo sdo as proliferativas, principalmente quando ativas e associadas a HAS,
onde ha maior comprometimento da funcdo renal, caracteristico das glomerulonefrites (GN)
classes Il e 1V e menos intensamente das GN membranosas (14,45, 61, 62) sendo provavel
que a presenca de NL mesangial pouco ou nada interfira com os resultados gestacionais,
conforme discutido no artigo que consta no ANEXO F.

A GNP, principalmente se ativa durante a gestacdo, aumenta o risco de desfechos
adversos fetais como parto prematuro (39%), crescimento intrauterino restrito (12%), ébito
fetal (3,6 a 11%) e neonatal (2,5 a 6,5%) (62-65).

No que se relaciona & saude materna a GN, mesmo que em remissdo, estd
independentemente associada ao maior risco de desfechos adversos como reativagao renal e
pré-eclampsia (PE) (63-65).

A PE em pacientes com LES varia de 9% a 35%, podendo ser mais alta e precoce
naquelas com nefrite ativa (20 a 32 %), em comparagdo aos percentuais 5 a 8% em mulheres
saudaveis (45, 59, 60). Além da nefrite propriamente dita, o risco de PE nessas pacientes,
também esta associado a presenca de hipertensdo arterial sistémica (HAS) prévia, reducédo da
taxa de filtracdo glomerular (TFG), mesmo que de pequena monta, presenca do anticorpo
antifosfolipideo e sindrome do anticorpo antifosfolipideo (SAF) (41, 59) gestacdes néo
planejadas e primeiro episédio de nefrite diagnosticada na gestacao (61).

A diferenciacdo entre pré-eclampsia e nefrite ativa pode ser dificil. A positividade do
anti-DNA e o consumo de complemento falam a favor de nefrite ativa (66). A pesquisa de
marcadores angiogénicos (PLGF - fator de crescimento placentario, VEGF- fator de
crescimento de endotélio vascular) e antiangiogénicos (sFIt1- tirosinoquinase 1 soltvel fms-
simile) auxiliam na diferenciacdo entre as duas condi¢des conforme discutido no artigo que
consta no ANEXO F. Entretanto uma discussdo minuciosa sobre esses marcadores nao faz

parte dos objetivos da presente tese.

Dano permanente (SDI) e gestacdo

Até 0 momento, existem poucos estudos publicados sobre os danos permanente (SDI)
e a gestacdo, 0s que encontram-se disponiveis, avaliam sumariamente se a propria gravidez
tem algum impacto no acumulo de danos e concluem que apesar dessas gestacOes terem

duracdo mais curta (em meses), ou seja, mais partos prematuros, elas por si sé ndo predizem o
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aumento da pontuacdo do SDI (67).

O estudo Lumina encontrou 76,2% de desfechos fetais e / ou neonatais adversos, porém
essa coorte avaliou apenas 63 gestacdes e se limitou aos desfechos de aborto, parto prematuro
e natimorto, sem avaliar resultados maternos e ou outros desfechos fetais e neonatais (67).

O estudo Luna que apesar de incluir 104 pacientes, sendo 3 com SDI >1, avaliou apenas
13 gestacOes ap0s o diagnostico de LES e ndo discriminou os desfechos de acordo com o dano
permanente. Destas, 12 nasceram vivos e 33% tiverem desfechos adversos (4 nascimentos
prematuros e PIGs e 1 obito fetal) (68).

Um outro estudo, desenvolvido em um centro de Israel, com 61 pacientes, relatou 138
internacoes, 29 (47,5%) tiveram SDI > 1, e a segunda causa de internagéo foi por complicagdes
na gravidez e no parto 18,9% (26/138), com 1 6bito materno e 4 partos prematuros sendo 1 por
PE e PIG. Como os outros citados acima, também néo se destinou a correlacionar a pontuacgéo
do SDI com resultados adversos e analisou um pequeno nimero de mulheres gravidas (20/61)
(69).

O estudo 2 desta tese, entretanto, analisou o potencial impacto do SDI > 1 no inicio do
acompanhamento pré-natal sobre os desfechos gestacionais adversos e demonstrou que
gestantes com SDI> 1 podem ter maior risco de desfechos maternos, fetais e neonatais adversos
quando comparadas aquelas com SDI = 0.
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1 JUSTIFICATIVA

A maioria das pacientes com LES € acometida pela doenca na fase reprodutiva da vida
e uma gravidez neste grupo néo é infrequente na prética clinica.

Ao mesmo tempo, as gestacdes nesta populagéo sdo consideradas de alto risco obstétrico
devido a elevada frequéncia de complicaces, incluindo a possibilidade de reativacéo do IUpus
e 0 maior risco de desfechos adversos.

Ainda que diversos estudos tenham analisado a evolucdo e os fatores associados aos
desfechos gestacionais adversos em pacientes com LES, poucos foram realizados em paises em
desenvolvimento como o Brasil. Além disso, diversos fendtipos clinicos e laboratoriais da
doenca como o impacto das diferentes classes histoldgicas da nefrite IUpica e a presenca de
danos permanentes ainda ndo foram analisados por completo como varidveis potenciais para 0s
desfechos adversos maternos, fetais e neonatais, razao pela qual esta coorte foi desenhada.

Neste contexto e para fins de desenvolvimento do presente trabalho selecionamos dois
aspectos estudados nesta coorte, especificamente a ocorréncia de PIG e o impacto dos danos

permanentes sobre os desfechos gestacionais, para uma avaliacdo mais minuciosa.
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2 OBJETIVOS

2.1 Objetivo geral

Avaliar os desfechos maternos, fetais e neonatais em uma coorte de gestantes com lupus

eritematoso sistémico.

2.2 Objetivos especificos

Analisar as variaveis clinicas e laboratoriais maternas potencialmente associadas a
ocorréncia de recém-nascidos pequenos para a idade gestacional (estudo 1).
Avaliar o potencial impacto dos danos permanentes (SDI) sobre os desfechos maternos,

fetais e neonatais (estudo 2).
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3 PACIENTES E METODOS

3.1 Delineamento do estudo

Estudo de coorte com coleta prospectiva e retrospectiva de dados, realizado no Hospital
Universitario Pedro Ernesto (HUPE) da Universidade do Estado do Rio de Janeiro (UERJ), no
periodo de 2011 a 2020.

3.2 Populacao do estudo

Foram selecionadas todas as gestacdes de pacientes com LES, de acordo com 0s
critérios de classificacdo do American College of Rheumatology (ACR) revisados por Hochberg
em 1997 (70), acompanhadas no ambulatério de pré-natal de doengas reumaticas
imunomediadas (previamente ambulatério de pré-natal de colagenoses) do HUPE, no periodo
de 2011 a 2020. Foram excluidas as gestacGes mdultiplas, os abortamentos e as aneupleudias
(Apéndice A).

Os dados foram obtidos por entrevista pessoal e revisdo dos prontuarios fisicos e
eletrdnicos com o emprego de um questionario semiestruturado (Apéndice B) impresso e
digitalizado. Quando necessario, foi feito contato telefénico para confirmacéo e ou obtencédo de
informacBes complementares. O presente estudo foi aprovado pelo CEP sob o nimero CAAE:
50726115.40000.5259, incluindo a emenda versdo 4 de 08 de abril de 2020 que abrange a
mudanga do titulo do estudo para: “Analise dos desfechos maternos, fetais, neonatais e infantis
das gestagbes de mulheres com LES acompanhadas na UERJ-Coorte GELES (Apéndice C).
Todas as pacientes assinaram o termo de consentimento livre e esclarecido (TCLE) previamente
aprovado pelo comité de ética do HUPE (Apéndice D).

As variaveis maternas para analise da potencial associacdo com os desfechos adversos
maternos, fetais e neonatais foram: dados sociodemograficos (a cor da pele foi definida por
autodeclaragdo), manifestagdes clinicas, medicacGes em uso no inicio do acompanhamento pre-
natal e ao longo da gestacdo, ocorréncia de uma ou mais internagdes durante a gravidez, dados

da (s) internagdo (s) (etiologia, duracdo, terapéutica), presenca de comorbidades, duracdo da
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gestacdo, tipo de parto (cesariana, vaginal ou férceps) e caracteristicas especificas do trabalho
de parto (espontaneo ou indicado; eletivo ou de urgéncia).

Todos os exames laboratoriais disponiveis foram verificados e conferidos no
prontuério e no laboratério do HUPE. Os métodos utilizados para avaliacdo soroldgica dos
autoanticorpos, foram respectivamente: imunofluorescéncia indireta, substrato de células HEp2
para o fator antinuclear (FAN); imunofluorescéncia indireta, substrato de Crithidia luciliae para
anti-DNA de fita dupla e fluoroenzima imunoensaio para anti- Ro, anti-La, anti-SM e anti-RNP.
Para os anticorpos antifosfolipideos (Apl): imunoensaio enzimatico para anticardiolipina
(ACL) e anti-Beta 2 glicoproteina | e anticoagulante Iupico (LAC), método I- tempo de veneno
de vibora de Russel diluido (dRVVT) e método II- tempo de tromboplastina parcial ativado
com ativacao silica (S-TTpa).

Os métodos utilizados para avaliacdo dos complementos foram: imunoturbimetria
para os complementos séricos C3 e C4 e imunoensaio enzimatico (ELISA) para complemento
total CH-50.

A avaliacdo da atividade do lGpus no inicio do acompanhamento pré-natal e ou no
primeiro trimestre da gestacdo, no segundo e terceiro trimestres e no pos-parto, foi avaliada
com o emprego do escore de SLEPDAI (Anexo B). Foram consideradas com doenga ativa
aquelas pacientes com SLEPDAI > 4 (48).

O indice de dano permanente, na primeira consulta do pré-natal, foi avaliado com o
emprego do escore SDI (Anexo C). Foram consideradas com dano irreversivel aquelas
pacientes com pontuacdo SDI > 1 na primeira consulta do pré-natal.

As pacientes com historia de nefrite lpica (NL) submetidas previamente a bidpsias
renais foram classificados de acordo com a classificacdo ISN / RPS (20,21) e aquelas sem
bidpsia, foram classificados por inferéncia, realizada pelo reumatologista, baseada em analises
clinicas e laboratoriais de acordo com os critérios publicados (14). A NL ativa foi definida como
o desenvolvimento de nova proteindria (> 500 mg / 24h); quando a prévia era < 500 mg / 24h
ou > 2.000 mg / 24h, nos casos > 500 mg / 24h ou presenca de sedimento urinario ativo (> 5
glébulos vermelhos ou leucocitos por campo de grande ampliacdo 400X ou presenga de
cilindros celulares), presenca de hemataria dismorfica de padrdo glomerular (> 50% entre as
hemacias urinarias) ou creatinina sérica elevada devido a nefrite (60, 64, 65-71)

As medicOes de proteinuria foram obtidas a partir de amostras isoladas de urina
usando a relacdo proteinuria/ creatinina urinéria ou medidas em 24 horas respectivamente pelos
métodos parcial/colorimétrico e colorimétrico com vermelho de pirogalol.

A pré-eclampsia (PE) foi definida, de acordo com os critérios propostos pelo American
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College of Obstetricians and Gynecologists 2013, como a ocorréncia de hipertensdo e
proteindria acima de 300 mg / 24h apds 20 semanas de gestacdo ou o inicio ou piora da
hipertensao (aumento > 15 mmHg) e um aumento de duas vezes no valor da proteintria em um
paciente com proteindria prévia, sem nefrite ativa (72).

A restricdo do crescimento fetal, foi definida como o feto que ndo atingiu o seu potencial
de crescimento e que tinha peso estimado abaixo do 10° percentil para a idade gestacional
durante a avaliacdo ultrassonografica (73,74), sendo mais graves aqueles abaixo do 3° percentil.

Ao nascimento, os recém-nascidos com peso abaixo do 10° percentil para a idade
gestacional foram definidos como pequenos para a idade gestacional (PIGs). As curvas de
Fenton (Anexo D) e as curvas de crescimento do International Fetal and Newborn Growth
Consortium for the 21st Century (INTERGROWTH-21) foram usadas para classificar o peso ao

nascer (Anexo E).

3.3 Resultados

Na presente coorte foram incluidas 274 gestacbes em 260 pacientes com LES
(Apéndice A). As principais caracteristicas demogréficas, clinicas e laboratoriais estdo descritas
na tabela 1 (Apéndice E).

Segue abaixo os resultados dos estudos 1 (“The association between active proliferative
lupus nephritis during pregnancy and small for gestational age newborns”) e 2 (“The
SLICC/ACR Damage Index (SDI) may predict adverse obstetric events in patients with Systemic
Lupus Erythematosus (SLE)”) que representam a analise de parte dos dados obtidos na coorte
de gestantes com LES (UERJ-GELES) e nos Anexos F e G manuscrito de outros estudos

desenvolvidos no periodo da pés-graduacao.
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4 ESTUDO 1

a. Autores

Artigo publicado na revista Clin Exp Rheumatol em 18 de Outubro de 2020.
Referéncia:1. Ignacchiti Lacerda M, Costa Rodrigues B, Ramires de Jesus G, Cunha Dos
Santos F, Ramires de Jesus N, Levy RA, Mendes Klumb E. The association between active
proliferative lupus nephritis during pregnancy and small for gestational age newborns. Clin
Exp Rheumatol. 2020 Oct 18. Epub ahead of print. PMID: 33124562,

b. Artigo Title

The association between active proliferative lupus nephritis during pregnancy and small

for gestational age newborns
Abstract

OBJECTIVE: To analyze maternal variables associated with occurrence of small for
gestational age (SGA) newborns in pregnancies of women with systemic lupus erythematosus
(SLE), considering clinical and laboratory characteristics prior to conception, during gestation
and comorbidities. METHODS: Retrospective cohort study with SLE pregnant patients and

singleton deliveries after 22 weeks. SGA newborn was defined as birth weight below 10th
percentile and SLE activity at conception and during gestation was measured using SLE
Pregnancy Disease Activity Index (SLEPDAI). Univariate analysis was employed to evaluate
individual influence of demographic and clinical variables on the SGA newborn outcome,
while variables with p <0.20 were included in multivariate regression. RESULTS: Among
151 pregnancies, 28 (18.5%) had SGA newborns. History of proliferative nephritis (RR=3.84)
and positivity for anti-RNP and anti-Sm antibodies (RR=2.67,2.78) were more frequent in the
study group. Active proliferative nephritis at conception (RR=3.29) and during gestation
(RR=3.63), as well as complement C3 consumption (RR=2.70) and venous pulse therapy with

methylprednisolone (RR=20.3), were also associated with SGA newborns, the latter being
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independently associated in multivariate regression. Adverse perinatal outcomes, such as
stillbirths (4.3 times) and neonatal intensive care unit admissions (3.2 times), were more
frequent among SGA infants. CONCLUSION: Active proliferative lupus nephritis during
pregnancy was associated with SGA newborns, while its treatment with venous pulse therapy
with methylprednisolone may play a significant role in this context. Presence of previous
proliferative nephritis, SLEPDAI > 4, C3 consumption and presence of anti-RNP and anti-Sm

antibodies were additional variables associated with SGA newborns in this population.

Keywords

Systemic Lupus Erythematosus, Lupus Nephritis, Birth Weight, Small for Gestational
Age.

4.1 Introduction

Systemic lupus erythematosus (SLE) is an autoimmune disease with a broad spectrum
of clinical presentation and severity. It primarily affects women at reproductive age and
typically presents periods of activity and remission that clearly interferes with gestational
outcomes (1). Despite recent advances in therapy and improved survival rates, pregnant women
with SLE still have a higher frequency of maternal and fetal morbidity (2, 3), such as utero-
placental dysfunction, represented a fetal growth restriction (FGR) during ultrasound evaluation
and small for gestational age (SGA) newborns.

Incidence of FGR in pregnancies with SLE is greater than in general population (5 to
30% versus 7 to 15%) (4, 5), with a perinatal mortality rate 10 times higher than normal fetuses.
Those who survive are more prone to neonatal morbidity, delayed neurological development,
learning disabilities, behavioral changes, and cerebral palsy (6). In adulthood, there is still an
increased risk of arterial hypertension, type 2 diabetes, obesity, atherosclerosis,
hypercholesterolemia, and cardiovascular disease (7, 8).

The present study aimed to analyze maternal variables associated with occurrence of
SGA newborns in a cohort of SLE patients followed at a high-risk prenatal clinic for rheumatic

and autoimmune diseases.
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4.2 Materials and methods

This is a retrospective cohort study with analysis of clinical and laboratory variables
in pregnant SLE patients, followed in Pedro Ernesto University Hospital (Rio de Janeiro,
Brazil).

All patients classified with SLE according to the American College of Rheumatology
(ACR) criteria (9), presenting singleton pregnancies and deliveries after 22 weeks of gestation
between January 2011 and December 2016 were included. Besides SLE classification criteria,
other inclusion criteria were: available data about the disease state at conception and during
gestation (activity score); gestational age at delivery; and newborn’s birth weight and gender.
Pregnancies whose fetuses presented congenital malformations or aneuploidies were excluded.
SLE activity at conception and during gestation was measured with Systemic Lupus
Erythematosus Pregnancy Disease Activity Index (SLEPDAI) (10, 11), as well as steroids
and/or immunosuppressive adjustments due to active disease. Patients were classified with
active SLE if SLEPDAI was_> 4 and inactive disease was defined as SLEPDAI < 4 (12).
Previous lupus nephritis (LN) was confirmed when the patient had biopsy proven classes 11, 111,
IV and V LN, according to the ISN/RPS 2003 classification (13). For those patients without
biopsy, LN was established by the presence of proteinuria greater than or equal to 500 mg/24h
or urinary protein/creatinine ratio higher than 0.5.

In those patients, histologic classification was made by clinical inference according to

previously published criteria (1). Currently accepted definition of FGR is a fetus with estimated
weight below the 10th percentile for gestational age during ultrasound evaluation (7, 14, and

15), being considered as severe those classified below the 3rd percentile. The clinical
confirmation of a growth restricted fetus is a SGA newborn, defined as birth weight below the

10th percentile (16). The International Fetal and Newborn Growth Consortium for the 215t
Century (INTERGROWTH-21) growth curves were used to classify birth weight (17, 18). In
four cases of births at 22 and 23 weeks, the Fenton curve was used to classify growth, since the
INTERGROWTH-21 curves start at 24 weeks (19). Univariate analysis was employed to
evaluate individual influence of demographic and clinical variables on the SGA newborn
outcome. In the multivariate analysis, independent predictors were selected by stepwise forward
selection method. Through univariate analysis, explanatory variables with p <0.20 were

included in the multivariate regression.
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Comparison between the groups with SGA and non-SGA newborns was analyzed by
Student's t-test (parametric) or Mann-Whitney test (non- parametric) for numerical data, and by
the chi-square test (y2) or Fisher's exact test for categorical data. Statistical analysis was
performed using statistical software SAS® System, version 6.11 (SAS Institute, Inc., Cary,

North Carolina). The institution’s ethics committee review board approved the study.
4.3 Results

A total of 151 gestations in 139 SLE patients were analyzed. Twenty- eight pregnancies
resulted in SGA newborns (18.5%) and 123 were classified as non-SGA newborns. Among the

28 SGA infants, 19 (67.9%) were below the 3rd percentile and/or had abnormalities in fetal
Doppler velocimetry, which may represent greater severity and worse prognosis. All these
severe cases were already identified as FGR by routine ultrasound and the positive predictive
value for ultrasound FGR diagnosis was 90.5% (19/21), with a negative predictive value of
93% (121/130).

Clinical and demographic variables of included patients are described in Table I.
Considering the total sample, mean maternal age at delivery was 28.4 + 6.0 years, with no
difference between SGA and non-SGA groups. There was also no statistical difference when
mean gestational age at delivery of excluded patients (29.2 + 6.7) was compared to the whole
sample or even to the groups included in the analysis. Fourteen patients with SGA newborns
were nulliparous (14/28, 50%), a similar proportion to the patients that had adequate for
gestational age newborns (58/123, 47.1%) (p 0.39).

Regarding clinical and laboratorial manifestations that occurred during the whole
course of disease, 43% (64/151) had a past history of nephritis (SGA 18/28, non-SGA 46/123)
and 20.5% had neuropsychiatric manifestation. In those patients with history of nephritis, mean
serum creatinine levels were within normal range but statistically higher in the SGA group (0.89
+ 0.31 excluding one patient on dialysis vs 0.64 + 0.24 on non-SGA group). Twenty-nine
(19.2%) patients had chronic hypertension, 19 (12.6%) patients had antiphospholipid syndrome
(APS) and 13 (8.6%) only had positive antiphospholipid antibodies (aPL) without APS. Low

serum complements (C3 and C4) was identified in 32.4% of the patients.
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Table 1. Demographic, clinical and immunological features of patients according to SGA NB

outcomes.

Variable SCA-{p=28) M-ﬁ%/fz@r) RR Cl 95% p value

Maternal age at delivery (years) mean  28.3+7.1 28557 1.00 0.93-1.07 0.90
+SD

Duration of SLE (years) median 6.5 (3-10) 7 (3-11) 0.97 0.89-1.05 0.45
(Q1-QQ)

Permanent damage by SDI > 1 11 39.3 27 22 230 0.96-5.49 0.061
SLE involvement before pregnancy

Cutaneous 23 82.1 11 90.2 050 0.16-1.55 0.23
Articular 25 89.3 11 90.2 090 0.24-343 0.88
Haematological 14 50 77 62.6 0.60 0.26-1.36 0.22
Neuropsychiatric 7 25 24 195 137 052-361 0.52
Serositis 9 2.1 44 35.8 0.85 0.35-2.04 0.72
Nepbhritis 18 64.3 46 37.4 299 127-7.28 0.005
Proliferative (classes I11/1V) 17 94.4 35 284 3.84 1.63-9.30 0.0009
Non-proliferative (classes 11/V) 1 5.6 11 8.9 037 0.01-237 0.19
Immunological profile

Anti-RNP 11 39.3 24 195 267 111-6.43 0.029
Anti-Sm 9 321 13 105 278 1.44-532 0.004
Anti-Ro/SSA 12 429 60 48.8 0.79 0.34-1.80 0.57
Anti-La/SSB 2 7.1 13 10.6 0.65 0.14-3.06 0.59
Antiphospholipid syndrome 3 10.7 16 13 0.80 0.22-2.97 0.74
Positive aPL* without APS 2 7.1 11 8.9 0.78 0.11-3.40 0.40

Categorical data were expressed by frequency (n) and percentage (%) and numerical data by mean + standard deviation (SD) or median and
interquartile range (Q1-Q3). Relative risk (RR) and its confidence interval f 95% (CI 95%) according to individual binary logistic regression.
SLE: systemic lupus erythematosus. SDI: Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage
Index *aPL.: antiphospholipid antibodies.

Forty-three patients (28.5%) had active lupus at conception. Twenty-one (49%) of these
had active lupus nephritis, with nineteen being classified with proliferative nephritis (classes
I11/1V). Five patients were submitted to methylprednisolone intravenous pulse therapy during
pregnancy, all due to active nephritis classes 1l or IV.

Variables related to LN (active nephritis at conception and during pregnancy, pulse
therapy), increased SLEPDAI at the end of gestation, low C3, positivity for anti-RNP and anti-
Sm were significantly associated with the main outcome (Table I1).
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Table 2. Disease activity by clinical judgment and serological markers at the beginning and at the end

of gestation according to SGA NB outcome.

Variable SGA (n=28) non-SGA (n=123) RR Cl 95% p-value

n % n %
Active SLE at 10 357 33 268 1.52 0.63—3.62 0.35
conception
Non-renal activity 5 17.8 27 219 0.80 0.33-1.95 0.42
Active nephritis at 9 321 12 9.75 2.93 1.53-5.59 0.004
conception
Proliferative (classes 9 100 10 833 3.29 1.75-6.18 0.001
HI/1V)
Non-proliferative 0 0 2 167 0 0-15.39 0.33
(classes 11/V)
Active SLE during 10 35.7 34 276 1.35 0.67 —2.69 0.26
gestation
Non-renal activity 4 14.3 27 219 0.64 0.24-1.72 0.26
Active nephritis during 10 35.7 14 114 2.94 1.44 -5.56 0.003
gestation
Proliferative (classes 10 100 10 715 3.63 1.97-6.71 0.0003
HI/IV)
Non-proliferative 0 0 4 284 0 0-545 0.21
(classes 11/V)
SLEPDAI at the 2(0-6) 1(0-4) 1.09 0.99-1.19 0.088

beginning of gestation
(points) - median

(Q1-Q3)
Anti-DNA 10 357 26 211 2.07 0.85-5.03 0.10
C3 consumption 7 250 22 179 153 0.58 — 4.04 0.39
C4 consumption 6 214 11 89 0.36 0.12-1.08 0.067
SLEPDAI at the end 4(0-75) 1(0-3) 1.10 1.01-1.20 0.026

of gestation (points) -
median (Q1-Q3)

Anti-DNA 9 321 25 20.3 1.86 0.75-4.60 0.18
C3 consumption 10 357 21 171 2.79 1.09 - 6.67 0.031
C4 consumption 6 214 12 9.8 2.52 0.86 —7.44 0.094

Data were expressed by frequency (n) and percentage (%) for categorical data. Relative risk (RR) and this confidence interval of 95% (ClI

95%) according to individual binary logistic regression. SLE: systemic lupus erythematosus; SLEPDAI: Pregnancy Disease Activity Index

There was no statistically significant difference between groups for other clinical
manifestations, including non-renal activity, active mesangial and membranous nephritis
(classes Il and V), immunological features and co-morbidities, as well as for other treatments

besides pulse therapy during pregnancy (Table I11).
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Table 3. Treatment during pregnancy according to SGA NB outcome.

Variable
SGA (n=28) non-SGA (n = 123)
n % n % RR Cl95%  p-value

Methylprednisolone 4 14.3 1 0.81 20.3 2.18-190 0.008
intravenous pulse

therapy

Oral prednisone 19 67.9 77 62.6 1.26 0.53-3.02 0.60
Azathioprine 14 50 54 43.9 1.28 0.56-291 0.56

Hydroxychloroquine 27 96.4 121 98.4 045 0.04-5.10 0.52
Low Dose Aspirin 24 85.7 106 86.2 096 0.30-3.12 0.95
Heparin 5 17.9 20 16.3 112 0.38-3.29 0.84

Data were expressed by frequency (n) and percentage (%) for categorical data. Relative risk (RR) and its confidence interval of 95% (CI 95%)
according to individual binary logistic regression.

Neonatal intensive care unit (ICU) admission (50% versus 15.4%, p <0.0001) and
stillbirths (14.3% versus 3.3%, p = 0.039) were more frequent among SGA infants (Table IV).
All stillbirths in the SGA group had severe growth restriction (birth weight below 3"
percentile), with a median gestational age at intrauterine death of 26.5 weeks and mean birth
weight of 763.5 £ 580g. In all SGA stillbirths, the mother had active nephritis at conception
and half of them (2/4) received intravenous pulse therapy with methylprednisolone during
pregnancy.

Perinatal mortality was 7.3% (8 intrauterine deaths and 3 neonatal deaths), with a
survival rate of 92.7% of newborns in the total sample. Survival among SGA newborns was
84% and in the non-SGA newborns was 93.2%, with no significant difference between the
groups (p = 0.10).

All statistically significant variables, previously mentioned in univariate analysis, were
selected for multivariate analysis by logistic regression. Administration of intravenous pulse
therapy with methylprednisolone for active proliferative nephritis during pregnancy was found
as an independent risk factor for the SGA newborn outcome (RR =24.5,95% C1 2.1 - 283, p =
0.010).
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Table 4. Characteristics of birth and newborn according to SGA classification.

SGA(n=28)  non-SGA (N=123)  P-value

Variable
n % n %

Gestational age at delivery (weeks)

median (Q1 - Q3) 36.5 (3-38) 38 (3-39) 0.05
Preterm birth 10 41.6 38 31.9 0.17
Birth weight (g) mean + SD 1831 + 687 2794 £ 741 <0.0001
Neonatal ICU admission 14 50 19 154 <0.0001
Stillbirth 4 14.3 433 0.039
Neonatal death 0 - 326 0.31

Categorical data were expressed by frequency (n) and percentage (%).
Numerical data were expressed by mean + SD (standart deviation) or median and interquartile
Range; ICU: Intensive care unit.

4.4 Discussion

In this study, the rate of SGA newborns was 18.5%. This is in accordance with
published rates for patients with SLE (5 to 30%) and higher than that observed in general
population (7 to 15%) (4, 5, 7).

The presence of active lupus at conception is associated with worse maternal and fetal
prognosis (20), and can be a predictor of perpetuation of activity throughout gestation. Patients
who have active SLE at conception may have up to twice as much risk of activity during
pregnancy and 3.5 times higher risk of FGR (21-23).

In our cohort, almost one third of patients who had SGA newborns presented active
disease at conception and 35% had active proliferative nephritis during pregnancy, while this
frequency was 10% and 11%, respectively, in patients with non-SGA newborns. The local
adherence to lupus treatment and contraceptive methods in Brazil is low and discontinuation of
all medications due to potential risk of teratogenicity is frequent, which results in higher
frequency of activity at conception (25). It is important to note that sixty-five percent of
pregnancies in Brazil are not planned (26).

Considering pregnant women with active nephritis at conception, 81% (17/21)

remained with active disease during pregnancy, demonstrating an activity perpetuation rate
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higher than that previously described in the literature (17, 27, 29). Seventeen of the 18 patients
with a history of nephritis and SGA newborns had proliferative LN (classes 11l and V), and
four of them required intravenous pulse therapy. Proliferative LN has a more aggressive
behavior, is associated with a higher risk of reactivation in pregnancy and a greater frequency
of activity at conception due to the lower rates of complete remission (1, 24 and 30). The results
of the current study are in consonance our previously publication, that adverse fetal and
neonatal outcomes appear to be more related to active proliferative lupus nephritis rather than
non-renal disease or even different classes of renal involvement (classes Il and V) (24).

Usual acute treatment for active SLE is corticosteroids and, during pregnancy, high
doses may influence placental angiogenesis. Glucocorticoids can affect the expression of VEGF
receptor and also reduce the production of TNF and interleukin 6, placental cytokines that have
a regulatory effect on angiogenesis. Disturbances in the development and functioning of the
villous vascular system generate reduction of uteroplacental blood flow and contribute to the
pathogenesis of fetal growth restriction (31).

SLE activity measured by SLEPDAI score at the end of gestation was also significantly
higher in the SGA group (32). Scales of disease activity during pregnancy are not often used in
clinical practice, but the observed association suggests that they may be useful in identifying
pregnant women at increased risk of developing FGR.

Complement C3 consumption can be related to the high frequency of activity during
gestation in the sample, around 30%. Of the 31 patients with C3 consumption at the end of
gestation, 17 had active disease (54.8%). There are publications that -correlate
hypocomplementemia during gestation with other adverse obstetric outcomes, such as
pregnancy loss and preterm birth, regardless of SLE activity (33). In the same way, a
prospective study with 47 patients with APS described hypocomplementemia as an independent
predictor of lower birth weight and lower gestational age at delivery (34).

Anti-RNP and anti-Sm antibodies are highly specific for the diagnosis of SLE and may
be present in about 30% of patients. Some authors have described that Anti-RNP antibodies,
especially when associated to anti-Sm, are more frequent in patients with lupus nephritis, which
can justify the higher frequency of these antibodies in the SGA group (35). Anyhow, this
association between anti-RNP and anti-Sm antibodies and SGA newborns, found in our study,
is not described in the literature and deserves further investigation.

Recent reports have demonstrated that hydroxychloroquine may reduce the incidence of
FGR and prematurity in patients with SLE (36), however not all publications have reached the

same conclusion (37). The universal use of hydroxychloroquine medication in the studied
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population (98% of the cohort was using the medication at the end of gestation) did not allow
to use it as a variable of discrimination between the groups. Similarly, the administration of low
dose aspirin to pregnant women with high risk for pre-eclampsia, perinatal death and SGA
newborns significantly decreases the occurrence of these events when started before 16 weeks
(38,39,40). Despite the use of aspirin by more than 85% of patients during gestation, the
frequency of FGR was still high in this study.

When FGR is identified in antenatal screening, fetal well-being surveillance increases
and delivery is scheduled at the most opportune moment, balancing the risk of intrauterine death
with the morbidity and mortality of prematurity (41). In our study, all severe cases (birth weight
below 3" percentile and/or Doppler abnormalities) were accurately identified during routine
ultrasound screening, performed monthly after 24 weeks in our center. This diagnostic accuracy
for FRG is better when fetal biometry evaluation is associated with the analysis of uterine and
fetus-placental circulation by Doppler velocimetry, which was used in all cases (19, 21). The
evaluation of anti-angiogenic and angiogenic cytokines, such as sFlt-1 and PIGF, may also help
identify women at higher risk of placenta-mediated complications like FGR, as they are strongly
associated with Doppler velocimetry changes and histological signs of placental hypoperfusion
(21, 22, 42).

Regarding fetal death, placenta-mediated obstetric complications are the leading cause
in patients with SLE (42). Intrauterine deaths in women with SLE occur earlier than in controls
(median 29 weeks in patients with SLE versus 35 weeks in healthy patients) and are more
frequent in cases of severe FGR (below the 3™ percentile) or altered flow at fetal Doppler
velocimetry (43, 44). In this study, fetal deaths in patients with FGR were even earlier (26
weeks), with all SGA stillborn below the 3" percentile and 75% of them presented
abnormalities in Doppler velocimetry. Neonatal deaths and prematurity were not statistically
different between groups in this study.

The retrospective analysis and the single center characteristic are limitations of this
study. Although it is a cohort of 151 pregnancies in 139 women with SLE, some variables had
a small number of events, which lead to high relative risks and wide confidence intervals. On
the other hand, all patients were evaluated by both obstetricians and rheumatologists with
experience in pregnant patients with SLE, which may increase the accuracy of reported
diagnosis.

In conclusion, this study demonstrates that active proliferative nephritis during
pregnancy was associated with SGA newborns, while its treatment with intravenous pulse

therapy with methylprednisolone may play a significant role in this context. Presence of
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previous proliferative nephritis, SLEPDAI > 4, complement C3 consumption, presence of anti-
RNP and anti-Sm antibodies were additional variables associated with SGA newborns in this
population. Regular screening with ultrasound and Doppler velocimetry may identify fetuses at

higher risks for adverse perinatal events.
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5 ESTUDO?2

a. Submissao

Artigo submetido para publicacdo na revista Lupus em 12 de Maio de 2021 (Apéndice F- The
SLICC/ACR Damage Index (SDI) may predict adverse obstetric events in patients with
Systemic Lupus Erythematosus (SLE)).

b. Artigo Title

The SLICC/ACR Damage Index (SDI) may predict adverse obstetric events in patients
with Systemic Lupus Erythematosus (SLE)

Abstract

Obijective: The objective of this study was to evaluate the potential impact of irreversible
damage accrual in women with systemic lupus erythematosus (SLE) and adverse maternal
and/or fetal/neonatal outcomes.

Methods: Retrospective cohort study with SLE pregnant patients, carried out from
January 2011 to January 2020 at the Hospital University Pedro Ernesto (HUPE) of the State
University of Rio de Janeiro, Brazil. Irreversible damage was defined according to SLICC/ACR
damage index (SDI). The association of SDI on pregnancy outcomes was established by
univariate and multivariate regression models and included demographic and clinical variables.

Results: This study included data from 260 patients in their first pregnancies after SLE
diagnosis, with a quarter of them (67/260) scoring one or more points on SDI at the beginning
of prenatal care. These patients presented more frequently adverse maternal events, namely
disease activity during pregnancy (p=0.004) and puerperium (p=0.001), active lupus nephritis
(p=0.04) and hospitalizations (p=0.004), than those with no SDI score. Similarly, the risks of
adverse fetal and neonatal outcomes were also higher among the patients with SDI > 1 (59.7%
vs. 38.3 % p=0.001) even after controlling data for disease activity (SLEPDAI > 4). Patients
with SDI > 1 presented more frequently preterm deliveries (46.3% vs 31.6%; p=0.01), small
for gestational age infants (28.3% vs 18.1%; p=0.04), and neonatal intensive care unit

admission (26.9% vs 1.5%; p < 0.001). The multivariate analyses showed that SDI > 1 is an
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independent risk factor for hospitalization due to obstetric complications (p=0.0008) and
preterm delivery (p=0.009).
Conclusion: Pregnant SLE patients who present irreversible damage accrual may have

higher risk of maternal and fetal adverse outcomes, independently of disease activity.

Keywords

Systemic Lupus Erythematosus, SLICC, SDI, Irreversible Damage Accrual, Pregnancy,

Adverse Pregnancy Outcomes.

5.1 Introduction

Systemic lupus erythematosus (SLE) mainly affects women in reproductive age and
pregnancy is common in this population. Over the past decades, the proportion of successful
pregnancies increased considerably among these patients (1), with decreasing rates of fetal loss
(2) and adverse pregnancy outcomes (3). However, ominous events related to lupus activity
during pregnancy remain a major challenge. While evaluating pregnant patients with SLE,
some disease aspects should be considered as predictors of adverse pregnancies outcomes, such
as active or the history of lupus nephritis (4,5,6), moderate or high disease activity, pulmonary
hypertension, presence of antiphospholipid syndrome (APS) or antiphospholipid antibodies
(aPL), chronic kidney disease and chronic arterial hypertension.

Among SLE patients, irreversible organ damage is assessed using the Systemic Lupus
International Collaborating Clinics (SLICC)/American College of Rheumatology (ACR)
Damage Index (SDI), which has been extensively validated. The presence of permanent damage
accrual, measured by the SDI, is associated with increased risk of further damage, reduced
health-related quality of life and higher socio-economic burden and early mortality (7),
especially when there is early damage and renal or cardiovascular impairment (8).

Although there have been, in the last decades, many studies that searched for predictors
of adverse gestational results in women with SLE, to our knowledge, there is no published data
that analyzed the impact of damage (SDI) at the beginning of prenatal care, on pregnancy
outcomes. The aim of the present study is to evaluate this potential association in a cohort of

SLE pregnant patients.
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5.2 Materials and Methods

This is an observational single-center cohort study, approved by the Institutional Ethics
Committee. The studied population was selected among the two hundred and ninety women
with SLE followed at the high-risk prenatal care clinic for autoimmune diseases and
thrombopbhilia (PrAT) at Hospital Universitario Pedro Ernesto in Rio de Janeiro, Brazil, during
a 9-year period between 2011 and 2020. Data were obtained retrospectively by medical charts’
review and personal interviews when necessary.

All pregnant patients that fulfilled ACR 1997 classification criteria for SLE (9) were
included. For this study, all data referred exclusively to the first pregnancy of each patient after
the SLE diagnosis in order to avoid duplication of SDI count and its potential bias for patients
with more than one pregnancy. Cases with congenital malformations or aneuploidies,
miscarriages, twin pregnancies, second or more pregnancies and lack of adequate data for

analysis were excluded.

5.3 Definitions

5.3.1. Definition of maternal variables

SLE activity was defined as Systemic Lupus Erythematosus Pregnancy Disease Activity
Index (SLEPDAI) > 4 during pregnancy (11) and/or a rheumatologist and obstetrician
consensual judgement with a need for increasing steroid and/or azathioprine doses. Irreversible
organ damage was assessed in the first visit using the SDI (12, 13, 8, 14). Patients with SDI
score of 1 or more were grouped and compared to pregnant women with score of zero.

Lupus nephritis was classified according to ISN/RPS histological criteria (15), while
patients with nephritis without renal biopsy were classified by clinical inference according to
previously published criteria (16). Pre-eclampsia was diagnosed according to the criteria
proposed by the American College of Obstetricians and Gynecologists (17).

For this study, maternal adverse pregnancy outcomes (APO) were defined as: lupus
disease activity (SLEPDAI >4), hypertensive disorders related to pregnancy (gestational

hypertension, pre-eclampsia, eclampsia, HELLP syndrome, placental abruption), need for
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hospitalizations due to SLE or obstetric complications not directly related to lupus, obstetric
complications during puerperium (infections, hemorrhage, blood transfusion, surgical

complications) and Cesarean section.

5.3.2. Definition of fetal and neonatal variables

Adverse fetal and neonatal variables were defined as: small for gestational age (SGA)
at delivery, preterm birth, stillbirth, admission to neonatal intensive care unit (NICU), neonatal
death and neonatal lupus. SGA newborns were classified as birthweight below the 10%
percentile according to the INTERGROWTH-21% (between 24 and 42 weeks and 6 days) and
Fenton (between 22 and 24 weeks) curves (18, 19).

5.4 Statistical analysis

The descriptive analysis will be presented in the form of tables, the data observed will
be expressed by measures of central tendency and dispersion (mean, standard deviation, median
and interquartile range) for numerical data, and frequency and percentage (n, and%)
for categorical data.

In order to assess the individual influence and the association of demographic, clinical
variables, laboratory markers, treatment and comorbidities relationship between
adverse pregnancy outcome (APO) and chronic damage (SLICC/ACR-DI), univariate analysis
was used.

Once identified, in the univariate analysis, the variables with significant association and
p value of up to 0.20 were adjusted to the logistic regression models for the multivariate
analysis. In this, initially, all predictors were evaluated individually and later they were selected
by the stepwise forward selection method and then choose the multiple statistical model with
only the significant variables (p value <0.05). Thus, the final logistic regression estimated the
relative risks and their corresponding 95% confidence intervals.

The comparison of childbirth and newborn characteristics between subgroups with and
without SDI was assessed by Student's t test for independent samples or Mann-Whitney
(nonparametric), and for categorical data the 2 test or Fisher's exact test was applied. The chi-
square test was used for categorical data and Fisher's exact test was used as an alternative to the
chi-square when at least one of the variables was <5. A nonparametric method was applied, as

some numerical variables that did not have a normal distribution (Gaussian), due to the rejection
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of the hypothesis of normality according to the Shapiro-Wilk test. The database was
implemented in a Microsoft Excel 2007 spreadsheet. The statistical analyzes were processed

using free program R version 3.3.2 (www.r-project.org).

5.5 Results

The first pregnancies of 283 SLE patients that occurred from January 2011 to January
2020 were reviewed. Twenty-three patients were excluded, the reasons were: malformed or
aneuploid fetuses (5 patients), twin pregnancies (2), miscarriage (12) and pregnant SLE patients
for whom adequate data was not available (4). Therefore, 260 patients in their first pregnancies
after SLE diagnosis were included. At the beginning of the prenatal care follow-up, a quarter
of the patients (67/260) had a SDI score >1 with the following results: 50/67 (74.6%) scoring
1; nine (13.4%) patients with score of 2; three (4.5%) with score 3 and five patients (7.5%)
scoring 4. The most commonly affected systems were: neurological (24.7%), peripheral
vascular (21%) and renal (19.4%) cardiovascular (10.4%), pulmonary (6%) and infarction or
resection of bowel (below duodenum), spleen, liver or gallbladder (6%). These patients with
SDI >1 constituted the Group 1.

Demographics and clinical variables are shown in Table 1. Mean maternal age at
delivery, duration of SLE and skin color were similar in both groups, while patients in Group 1
were older at the diagnosis of SLE (21.7 vs 19.7 years; p=0.04) and presented more frequently
neuropsychiatric involvement (p=0.00007), hematological disorders (p=0.008), history of
nephritis (p=0.001) and APS (p=0.0003).

There were no statistical differences in other SLE-related clinical manifestations,
plasma complement levels, anti-dsDNA positivity, type of medication currently used and

presence of other co-morbidities at the beginning of the prenatal care follow-up.


http://www.r-project.org/

Table 5. Demographics and clinical variables of pregnant in SLE with and without SDI.
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SDI>1
Variables (n=é7)

Mean +SD
Maternal age at delivery (years) 28.3 (+5.84)
Min/Max 18 41
Age at diagnosis of SLE 21.7 (+7.80)
Min/Max 5 36
Duration of SLE 8.1 (+5.47)
Min/Max 0 48

n %

Ethnicity (Skin color)
Caucasian 28 41.8
Afro-descendant 35 52.2
Clinical variables
Neurolupus 23 34.3
Hematologic disorder 24 35.8
History of nephritis 39 58.2
Antiphospholipid syndrome (APS) 16 23.8

SDI=0
(n=193)
Mean +SD
284  (+6.16)
15 39
19.7 (+ 6.60)
4 48
79  (+4.94)
0 48
n %
85 44.0
108 55.9
24 12.4
40 20.7
72 37.3
14 7.2

RR

3.65

212

2.33

3.98

Cl 95%
1.87 7.14
1.14 391
1.32 4.14
1.80 8.86

p (value)

0.9

0.04

0.8

0.4

0.00007
0.008
0.001

0.0003

Data were expressed by frequency (n) and percentage (%) for categorical data. Relative risk (RR) and its confidence interval

of 95% (Cl 95%) according to individual binary logistic regression.

Table 2 describes adverse maternal outcomes in this cohort. SDI >1 was associated with
adverse maternal outcomes [35/67 (46.3%) vs. 62/193 (32.1%), p = 0.002)], even when SLE
activity and chronic hypertension were well excluded [19/67 (28.4%) vs. 33/193 (17%), p =
0.02; 21/67 (31.3%) vs 23/193 (11.9%), p = 0.0001]. Disease activity was more frequent in
patients with SDI > 1 [21/67 (31.3%) vs. 40/193 (20.7%), p = 0.004], including active nephritis
[19 (28.3%) vs. 35 (18.1%), p = 0.04]. All other studied maternal variables were also

significantly more frequent in patients with SDI >1, except for hypertensive disorders related

to pregnancy and obstetric complications during puerperium that had no statistical difference.
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Table 6. Maternal outcomes of pregnant in SLE with and without SDI.

SDI>1 SDI=0 p
Variables RR CI95%
(n=67) (N=193) (value)
Active SLE n % n %
Score SLEPDAI > 4 21 31.3 40 20.7 174 092 - 3.24 0.04
Active nephritis during gestation 19 28.3 35 181 1.78 092 - 3.39 0.04
Active non-renal during gestation 2 3.0 5 2.6 1.15 0.15 - 6.01 0.4
Complications
Adverse Outcomes 35 46.3 62 321 230 1.30 - 4.08 0.002
Excluding SLEPDAI >4 and/or
o 19 28.4 33 170 195 1.05 - 3.73 0.02
activity SLE
Hypertensive disorders 19 28.4 44 228 133 0.70 - 250 0.1
Hospitalization due to Obstetric
o 20 29.9 34 176 198 1.03 - 3.76 0.01
complications
Obstetric complications during
) 19 28.4 46 238 1.26 0.66 - 2.35 0.23
puerperium
Hospitalization due to SLE 22 32.8 33 170 236 124 - 4.45 0.004
Pathological puerperium (activity) 14 20.9 14 7.2 3.35 1.48 - 7.61 0.001
Cesarean section
37 55.2 70 36.3 216 122 - 3.82 0.003

(urgency/emergency)

Data were expressed by frequency (n) and percentage (%) for categorical data. Relative risk (RR) and its

confidence interval of 95% (Cl 95%) according to individual binary logistic regression.

Similarly, the risk of adverse fetal and neonatal outcomes was higher [40/67 (59.7%)]
in patients with SDI >1 compared to patients with no damage accrual as established by SDI
[74/193 (38.3), p=0.001], a difference that was still observed even after excluding for disease
activity (SLEPDAI >4, p=0.03) (Table 3) and chronic hypertension [31/67 (46.3%) vs. 62/193
(32.1%), p=0.02]. Patients in Group 1 had more frequently premature deliveries [31 (46.3%) vs
61 (31.6%); p=0.01], SGA newborns [19 (28.3%) vs. 35(18.1%), p=0.04], lower mean
gestational age at delivery (36.1 vs. 37.2, p=0.004) and more NICU admissions (18 (26.9%) vs.
3 (1.5%), p<0.0000001).

Considering fetal and neonatal outcomes, only 4/40 patients had permanent damage
that was related to these systems (cataract, scaring chronic alopecia and deforming

arthritis). Likewise, only 5/35 patients with adverse maternal outcomes had ocular and skin
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SDI. This suggests that cardiovascular and neurological permanent damage are more related

to adverse events.

Table 7. Adverse fetal/neonatal outcomes in pregnant with SLE, with and without SDI.

SDI>1 SDI =0

Variables RR Cl 95% p (value)
(n=67) (n=193)
n % n %
Adverse fetal/neonatal
59.7 74 38.3 237 134 - 422 0.001
outcomes
Excluding SLEPDAI >4 and/or
o 21 31.3 39 202 179 095 - 335 0.03
activity SLE
Except activity nephritis 19 28.3 34 176 179 09 - 335 0.03
Fetal n % n %
Stillbirth 4 59 8 41 146 037 - 502 0.2
Preterm birth 31 46.3 61 316 18 104 - 329 0.01
Gestational age at delivery
(weeks) 36.1 - 37.2 0.04
mean + SD +4 - +3
Neonatal
SGA 19 28.3 35 181 178 109 - 339 0.04
Birth weight (g) 2541  +805 2794 +741 0.01
mean = SD
Neonatal death 1 15 3 15 095 003 - 916 04
NICU admission 18 26.9 3 1.5 418 3.08 - 567 <0.000001

Data were expressed by frequency (n) and percentage (%) for categorical data. Relative risk (RR) and its

confidence interval of 95% (CI 95%) according to individual binary logistic regression.

On multivariate analysis, SDI >1 was an independent risk factor for hospitalization due to
obstetric complication during pregnancy non-related to SLE (RR 4.42; Cl 1.75-11.47, p=0.0008)
and preterm birth (RR 3.76; CI 1.39- 10.69, p=0.009).
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5.6 Discussion

The present study that analyzed a single center obstetric cohort of women with SLE and
included 260 pregnancies unveiled that organ damage accrual according to SDI may be potently
interpreted as a risk factor for adverse maternal and fetal outcomes. Scoring one or more on
SDI at the beginning of pregnancy was associated with adverse maternal and fetal outcomes.

Due to the typical disease activity and chronic hypertension impact on both maternal

and fetal adverse outcomes, we have controlled these variables and the association between
damage accrual and adverse outcomes was still observed, suggesting that it was not a random
finding. Adverse obstetric events related to SDI may be partially attributed to cardiovascular
and renal function impairments, well-known factors for pregnancy complications (20).
A number of studies have demonstrated an increased frequency of maternal and fetal
complications even during disease remission, but, to the best of our knowledge, there is no data
directly correlating the SDI score with gestational outcomes. Few studies analyzed if pregnancy
in SLE had any impact in damage accrual (14, 21). In the Lumina cohort study (14), the authors
described that pregnancy was not associated with an increase in damage accrual and they could
not find any interactions between maternal and/or fetal outcomes and SDI score prior to
pregnancy. They also reported 76.2% of fetal and/or neonatal adverse outcomes, a considerably
higher percentage, this cohort evaluated 63 pregnancies and was limited to the outcomes of
miscarriage, premature birth and stillbirth, not reporting other fetal and maternal adverse
outcomes.

In the same context, a nested case-control analysis (21) that included 104 patients, but
evaluated only 13 pregnancies after the diagnosis of SLE, did not find any impact of pregnancy
on the development of de novo damage accrual (21).

Previous publications have associated damage accrual in patients with age at disease
onset, disease duration, serositis, neurological disorder, hypertension, cumulative dose of
glucocorticoids and/or immunosuppressants, uncontrolled disease activity and the presence of
antiphospholipid antibodies (22). In our cohort, there were no significant associations between
SDI and maternal age, chronic hypertension prior to pregnancy and the use of specific
medications. This may be due to the young age of the patients studied (mean 28 years-old).
However, and in agreement with other studies, we also found a correlation between SDI >1 and
higher age at diagnosis, higher disease activity, mostly nephritis, and/or positive aPL (23, 24,
25, 26).
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The presence of any permanent damage measured by the SDI in non-pregnant patients
has been shown to predict new damage accrual and complications like hospitalizations, disease
activity, organ failure and even death (22, 27- 32). Although part of these events is infrequent
during pregnancy, such as mortality, some of the other mentioned complications related to
damage accrual for non-pregnant SLE patients were also identified in this pregnant population,
which corroborates the findings of the study.

This study has some clear limitations. It is a retrospective analysis from a single center,
which may hinder extrapolation of results, and it was not possible to assess modifiable risk
factors such as smoking, since most of patients discontinue or reduce their use during
pregnancy. Stratification within the SDI >1 group was not possible as almost 75% of patients
had a score of 1, limiting comparison with patients with higher scores. Also, evaluation of SDI
occurred at beginning of prenatal care and its modification during pregnancy was not analyzed,
despite the short period of pregnancy course, as this was not the purpose of this study.

On the other hand, to the best of our knowledge, this is the first study to point out a
possible correlation between SDI>1 and adverse gestational outcomes. The SDI is straight
forward to calculate in the routine clinical settings and identifies SLE patients with or without
damage accrual. When the damage is present at the beginning of the prenatal care follow-up it
may be interpreted as a risk factor for adverse obstetric outcomes in patients with SLE.

5.7 Conclusion

In this single center cohort study that compares adverse maternal, fetal and neonatal
outcomes of pregnant women with SLE, damage at the beginning of pre-natal care, as measured
by the SDI, can be a predictor of future adverse obstetrics outcomes. These complications were
still more frequent in patients with damage accrual even when patients with active disease were
removed from analysis as a potential bias. Further studies with larger and different populations
are required to determine if these results are reproducible and to allow risk stratification inside

the SDI scoring group and types of organ involved.
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CONCLUSOES

O estudo 1, que analisou o desenvolvimento de recém natos PIG (“The association
between active proliferative lupus nephritis during pregnancy and small for gestational age
newborns”’) demonstrou que a atividade do LES na gestacdo, especificamente a nefrite
proliferativa e o emprego de pulsoterapia com metilpredinisolona foram preditores
independentes de risco, para recém-nascidos pequenos para a idade gestacional (PIG).
Adicionalmente a analise univariada evidenciou associacao de PIG com a presenca de nefrite
proliferativa prévia a gestacdo, atividade de doenca medida pelo SLEPDAI (> 4), consumo de
complemento (C3), presenca de anticorpos anti-RNP e anti-Sm.

O estudo 2, que analisou o impacto da presenca dos danos permanente nas gestantes
com LES (“The SLICC/ACR Damage Index (SDI) may predict adverse obstetric events in
patients with Systemic Lupus Erythematosus (SLE)”) evidenciou que pode existir uma
associacdo entre os danos permanentes e os resultados gestacionais adversos.

Os demais estudos realizados ao longo do periodo de desenvolvimento desta tese,
permitiram a identificacdo de outras variaveis clinicas e ou laboratoriais associadas a evolucdo
da gestacdo de pacientes com LES. A populagdo que compde esta coorte apresenta
particularidades como, incluir muitas mulheres com doenga grave, acompanhadas com intensa
colaboracdo interdisciplinar, incluindo ndo sé a obstetricia e a reumatologia, mas também outras
especialidades afins como a nefrologia e a hematologia, estar estruturada em uma unidade
publica de referéncia para gestacdes de alto risco, cuja criacdo ocorreu ha mais de 30 anos.

Ainda que existam outros grupos de pesquisa que estudem gestacfes em pacientes com
LES, poucos incluiram populacdes de menor renda e foram realizados em paises em
desenvolvimento onde as complicacbes inerentes a propria doenca e a gestacdo sdo mais
frequentes.

Revisamos e identificamos neste grupo, ao longo dos ultimos 10 anos de seguimento
sistematizado (2011 a 2020), o maior risco de desfechos desfavoraveis, classicamente descritos
na literatura, como (re) atividade do LES, incluindo a nefrite, PE, prematuridade e restri¢cdo do
crescimento fetal e ainda adicionamos, mais evidéncias do potencial ominoso da manifestacao
renal, especialmente na forma proliferativa (classes Il e 1V), ressaltando a importancia da
diferenciacdo das classes histoldgicas e do conhecimento dos danos permanentes adquiridos
previamente a gestacdo como fatores de risco associados a resultados maternos, fetais e

neonatais adversos.
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Assim, os resultados destes trabalhos e outros preliminares desta coorte ainda em
andamento, reforcam a necessidade da continuidade das investigacdes em gestantes com LES
e estimulam a formulacdo de novas perguntas e desenhos de estudos para que possamos

colaborar com a melhoraria dos resultados maternos, fetais e neonatais das gestantes com LES.



60

REFERENCIAS

1. Tsokos GC. Systemic lupus erythematosus. N Engl J Med. 2011; 365:2110-21.

2. Chan EKL, Damoiseaux J, Carballo OG, Conrad K, de Melo Cruvinel W, Francescantonio
PLC, et al. Relatdrio do Primeiro Consenso Internacional sobre Nomenclatura Padronizada de
Padrbes de Células de Anticorpos Antinucleares HEp-2 (ICAP). Front. Immunol. 2015; 6:412.

3. Rees F, Doherty M, Grainge MJ, Lanyon P and Zhang W. The worldwide incidence and
prevalence of systemic lupus erythematosus: a systematic review of epidemiological studies.
Rheumatology (Oxford). 2017; 56:1945-61.

4. Vilar MJP, Sato El. Estimating the incidence of systemic lupus erythematosus in tropical
region (Natal, Brazil). Lupus. 2002; 11:528-32.

5. Nakashima CAK, Galhardo AP, da Silva JFM, Fiorenzano GR, dos Santos ABS, Leite MFS,
et al. Incidéncia e aspectos clinico-laboratoriais do IUpus eritematoso sistémico em cidade do
Sul do Brasil. Ver Bras Reumatol. 2011; 51:231-9.

6. Senna ER, de Barros AL, Silva EO, Costa IF, Pereira LB, Ciconelli RM, et al. Prevalence
of Rheumatic Diseases in Brazil: A Study Using the COPCORD Approach. The Journal of
Rheumatology. 2004:31-3

7. Bernatsky S, Boivin JF, Joseph L, Manzi S, Ginzler E, Gladman DD, et al. Mortality in
systemic lupus erythematosus. Arthritis Rheum. 2006; 54:2550-7

8. Souza DCC, Santo AH and Sato El. Mortality profile related to systemic lupus
erythematosus: A multiple causes-of-death analysis. J Rheumatol. 2012; 39:496-03

9. Danila MI, Pons-Estel GJ, Zhang J,Vila LM, Reveille JD and Alarcén GS. Renal damage is
the most important predictor of mortality within the damage index: data from LUMINA LXIV,
a multiethnic US cohort. Rheumatology (Oxford) 2009; 48:542.

10. Lee YH, Choi SJ, Ji JD and Song GG. Overall and cause- specific mortality in systemic
lupus erythematosus: an updated meta- analysis. Lupus. 2016; 25:727-34.

11. Yen EY, Shaheen M, Woo JMP, Merces N, Li N, McCurdy DK, et al. 46-year trends in
systemic lupus erythematosus mortality in the United States, 1968 to 2013: a nationwide
population-based study. Ann Intern Med. 2017; 167:777-85.

12. Telles RW, Lanna CCD, Souza FL, Rodrigues LA, Reis RCP and Ribeiro AL. Causes and
predictors of death in Bazilian IUpus patients. Rheumatol Int. 2013; 33:467-73.

13. Almaani S, Meara A, Rovin BH. Update on lupus nephritis. Clin J Am Soc Nephrol. 2017;
12:825-35.


https://www.uptodate.com/contents/clinical-manifestations-and-diagnosis-of-systemic-lupus-erythematosus-in-adults/abstract/18
https://www.uptodate.com/contents/clinical-manifestations-and-diagnosis-of-systemic-lupus-erythematosus-in-adults/abstract/18
https://www.uptodate.com/contents/clinical-manifestations-and-diagnosis-of-systemic-lupus-erythematosus-in-adults/abstract/18

61

14. Klumb EM, Silva CAA, Lanna CC, Sato EI, Borba EF, Brenol JC, et al. Consensus of the
Brazilian Society of Rheumatology for the diagnosis, management and treatment of lupus
nephritis. Rev Bras Reumatol. 2015; 55:1-21.

15. Bomback AS, Appel GB. Updates on the treatment of lupus nephritis. J Am Soc Nephrol.
2010; 21:2028-35.

16. Cervera R, Khamashta MA, Font J, Sebastiani GD, Gil A, Lavilla P, et al. Morbidity and
mortality in systemic lupus erythematosus during a 10-year period: a comparison of early and
late manifestations in a cohort of 1,000 patients. Medicine. 2003; 82:299-08.

17. Hahn BH, McMahon MA, Wilkinson A, Wallace D, Daikh DI, Fitzgerald JD, et al.
American College of Rheumatology guidelines for screening, treatment, and management of
lupus nephritis. Arthritis Care e Research. 2012; 64:797-08.

18. Bertsias GK, Tektonidou M, Amoura Z, Aringer M, Bajema I, Berden JH, et al. Joint
European League Against Rheumatism and European Renal Association-European Dialysis
and Transplant Association (Eular/ERA-EDTA) recommendations for the management of adult
and paediatric lupus nephritis. Ann Rheum Dis. 2012; 71:1771-82.

19. Giannico G, Fogo AB. Lupus nephritis: is the kidney biopsy currently necessary in the
management of lupus nephritis? Clin J Am Soc Nephrol. 2013; 8:138-45.

20. Weening JJ, D’Agati VD, Schwartz MM, Seshan SV, Alpers CE, Appel GB, et al. The
classification of glomerulonephritis in systemic lupus erythematosus revisited. J Am Soc
Nephrol. 2004; 15:241-50.

21. Weening JJ, D’Agati VD, Schwartz MM, Seshan SV, Alpers CE, Appel GB, et al. The
classification of glomerulonephritis in systemic lupus erythematosus revisited. Kidney Int.
2004; 65:521-30.

22. Rahman P, Gladman DD, Urowitz MB, Hallett D and Tam LS. Early damage as measured
by the SLICC/ACR damage index is a predictor of mortality in systemic lupus erythematosus.
Lupus 2001; 10:93-6.

23. Gladman D, Ginzler E, Goldsmith C, Fortin P, Liang M, Urowitz M, et al. The development
and initial validation of the Systemic Lupus International Collaborating Clinics/American
College of Rheumatology Damage Index for systemic lupus erythematosus. Arthritis Rheum
1996; 39:363-9.

24. Gladman DD, Urowitz MB, Goldsmith CH, Fortin P, Ginzler E, Gordon C, et al. The
reliability of the Systemic Lupus International Collaborating Clinics/American College of
Rheumatology Damage Index in patients with systemic lupus erythematosus. Arthritis Rheum
1997; 40:809-13.

25. Nived O, Jonsen A, Bengtsson AA, Bengtsson C and Sturfelt G. High predictive value of
the Systemic Lupus International Collaborating Clinics/American College of Rheumatology
damage index for survival in systemic lupus erythematosus. J Rheumatol 2002; 29:1398-00.



62

26. Cardoso CR, Signorelli FV, Papi JAS and Salles GF. Initial and accrued damage as
predictors of mortality in Brazilian patients with systemic lupus erythematosus: a cohort study.
Lupus 2008; 17:1042-8.

27. Gladman DD, Ibafiez D, Urowitz MB. Systemic lupus erythematosus disease activity index
2000. J Rheumatol 2002; 29:288-91.

28. Griffiths B, Mosca M, Gordon C. Assessment of patients with systemic lupus erythematosus
and the use of lupus disease activity indices. Best Pract Res Clin Rheumatol 2005; 19:685-708.

29. Mosca M, Bencivelli W, Vitali C, Carrai P, Neri S and Bombardieri S. The validity of the
ECLAM index for the retrospective evaluation of disease activity in sustemic lupus
erythematosus. Lupus 2000; 9: 445-50.

30. Bae SC, Koh HK, Chang DK, Kim MH, Park JK and Kim SY. Reliability and validity of
systemic lupus activity measure-revised (SLAM-R) for measuring clinical disease activity in
systemic lupus erythematosus. Lupus 2001; 10:405-9.

31. Touma Z, Urowitz MB, Gladman DD. SLEDAI-2K for a 30-day window. Lupus 2010;
19:49-51.

32. Bombardier C, Gladman DD, Urowitz MB, Caron D, Chang CH. Derivation of the
SLEDAI. A disease activity index for lupus patients. The Committee on Prognosis Studies in
SLE. Arthritis Rheum. 1992; 35: 630-40.

33. Petri M, Kim MY, Kalunian KC, Grossman J, Hahn BH, Sammaritano LR, et al. Combined
oral contraceptives in women with systemic lupus erythematosus. N Engl J Med. 2005; 353:
2550-8.

34. Liu CC, Kao AH, Manzi S, Ahearn JM. Bimarkers in systemic lupus erythematosus:
challenges and prospects for future. Ther Adv Musculoskelet Dis. 2013; 5: 210-33

35. Ruperto N, Hanrahan LM, Alarcén GS, Belmont HM, Brey RL, Brunetta, et al. International
consensus for a definition of disease flare in lupus. Lupus 2011; 20:453-62.

36. Petri M, Singh S, Tesfasyone H, Malik A. Prevalence of flare and influence of demographic
and serologic factors on flare risk in systemic lupus erythematosus: a prospective study. J
Rheumatol 2009; 36:2476-80.

37. Petri MA, van Vollenhoven RF, Buyon J, Levy RA, Navarra SV, Cervera R, et al. Baseline
predictors of systemic lupus erythematosus flares: data from the combined placebo groups in
the phase 111 belimumab trials. Arthritis Rheum 2013; 65:2143.

38. Walz LeBlanc BA, Gladman DD, Urowitz MB. Serologically active clinically quiescent
systemic lupus erythematosus--predictors of clinical flares. J Rheumatol 1994; 21:2239.

39. Inés L, Duarte C, Silva RS, Teixeira AS, Fonseca FP and da Silva JAP. Identification of
clinical predictors of flare in systemic lupus erythematosus patients: a 24-month prospective
cohort study. Rheumatology (Oxford) 2014; 53:85.


https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/12
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/12
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/36
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/36
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/38
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/38
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/38
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/39
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/39
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/45
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/45
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/47
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/47
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/47
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/55
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/55
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/55
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/58
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/58
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/59
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/59
https://www.uptodate.com/contents/overview-of-the-management-and-prognosis-of-systemic-lupus-erythematosus-in-adults/abstract/59

63

40. Petri M. Pregnancy and Systemic Lupus Erythematosus, Best Practice & Research Clinical
Obstetrics & Gynaecology. 2019

41. De Jesus GR, Mendoza-Pinto C, De Jesus NR, dos Santos FC, Klumb EM et al.
Understanding and managing pregnancy in patients with lupus. Autoimmune Dis 2015;
2015:943490.

42. Day CJ, Lipkin GW; Savage COS. Lupus nephritis and pregnancy in the 21st century.
Nephrol Dial Transplant 2009; 24:344-47.

43. Borella E, Lojacono A, Gatto M, Andreoli L, Taglietti M, laccarino L, et al. o Predictors of
maternal and fetal complications in SLE patients: a prospective study. Immunol Res. 2014;
60:170-76.

44, Petri M. Prospective study of systemic lupus erythematosus pregnancies. Lupus 2004;
13:688-9.

45. Smyth A, Oliveira GHM, Lahr BD, Bailey KR, Norby SM and Garovic VD. A systematic
review and meta-analysis of pregnancy outcomes in patients with systemic lupus erythematosus
and lupus nephritis. Clin J Am Soc Nephrol. 2010; 5:2060-8.

46. Kwok LW, Tam LS, Zhu TY, Leung YY and Li Ek. Predictors of maternal and fetal
outcomes in pregnancies of patients with systemic lupus erythematosus. Lupus 2011; 20:829-
36.

47. Lateef A, Petri M. Systemic Lupus Erythematosus and Pregnancy. Rheum Dis Clin North
Am. 2017; 43:215-26.

48. Andreoli L, Gerardi MC, Fernandes M, Bortoluzzi A, Bellando-Randone S, Brucato A, et
al. Disease Activity Assessment of Rheumatic Disease During Pregnancy: a comprehensive
review of indices used in clinical studies. Autoimmun Rev. 2019; 18:164-76.

49. Buyon JP, Kalunian KC, Ramsey-Goldman R, Petri MA, Lockshin MD, Ruiz-Iristorza, et
al. Assessing disease activity in SLE patients during pregnancy. Lupus. 1999; 8: 677-84.

50. Jara JL, Medina G, Cruz-Dominguez P, Navarro C, Vera- Lastra O, et al. Risk factors of
sistemic lUpus erythematosus flares during pregnancy. Immunol Res. 2014; 1-9.

51. Montenegro RF. Obstetricia fundamental. 11a ed. Rio de Janeiro: Guanabara Koogan. 2010;
35: 454-73.

52. Shaharir SS, Said MSM, Mohd R, Cader RA, Mustafar R and Rahman RA. Predictors of
SLE relapse in pregnancy and post-partum among multi-ethnic patients in Malaysia. Plos One.
2019; 9:1-16.

53. Davis-Porada J, Kim MY, Guerra MM, Laskin CA, Petri M, Lockshin MD, et al. Low
frequency of flares during pregnancy and post-partum in stable lupus patients. Arthritis
Research e Therapy. 2020; 22:52-8.


https://www.uptodate.com/contents/pregnancy-in-women-with-systemic-lupus-erythematosus/abstract/26
https://www.uptodate.com/contents/pregnancy-in-women-with-systemic-lupus-erythematosus/abstract/26
https://www.uptodate.com/contents/pregnancy-in-women-with-systemic-lupus-erythematosus/abstract/3
https://www.uptodate.com/contents/pregnancy-in-women-with-systemic-lupus-erythematosus/abstract/3
https://www.uptodate.com/contents/pregnancy-in-women-with-systemic-lupus-erythematosus/abstract/3

64

54. Chakravarty EF, Colon I, Langen ES, Nix DA, El-Sayed Y'Y, Genovese MC, et al. Factors
that predict prematurity and preeclampsia in pregnancies that are complicated by systemic lupus
erithematosus. Am J Obstet Gynecol 2005; 192:1897-904.

55. Peart E, Clowse ME. Systemic lupus erythematosus and pregnancy outcomes: an update
and review of the literature. Curr Opin Rheumatol. 2014; 26:118-23.

56. Saavedra MA, Sanchez A, Morales S, Navarro-Zarza JE, Angeles U e Jara LJ. Primigravida
is associated with flare in women with systemic lupus erythematosus. Lupus. 2014; 0:1-6.

57. Vinet E, Pineau CA, Clarke AE et al. Increased Risk of Autism Spectrum Disorders in
Children Born to Women with Systemic Lupus Erythematosus: Results from a Large
Population-Based Cohort. Arthritis Rheumatol. 2015; 67:3201-8.

58. Urowitz MB, Gladman DD, MacKinnon A, lbafiez D, Bruto V, Rovet J, et al.
Neurocognitive abnormalities in offspring of mothers with systemic lupus erythematosus.
Lupus. 2008; 17: 555-60.

59. Moroni G, Doria A, Giglio E, Tani C, Zen M, Strigini F, et al. Fetal outcome and
recommendations of pregnancies in lupus nephritis in the 21st century. A prospective
multicenter study. J Autoimmun. 2016; 74:6-12.

60. Koh JH, Ko HS, Lee J, Jung SM, Kwok s-k, Ju JH, et al. Pregnancy and patients with
preexisting lupus nephritis: 15 years of experience at a single center in Korea. Lupus. 2015;
24:764-72.

61. Bramham K, Soh M, Nelson-Piercy C. Pregnancy and renal outcomes in lupus nephritis: an
update and guide to management. Lupus 2012; 21:1271-83.

62. Rodrigues BC, Lacerda M, de Jesis GRR, dos Santos FC, de Jests NR, et al. The impacto
f diferente classes of lupus nephritis on maternal and fetal outcomes: a cohort study of 147
pregnancies. Lupus. 2019; 0:1-9.

63. Blom K, Odutayo A’ Bramham K, Hladunewich MA. Pregnancy and glomerular disease: A
systematic review of the literature with management guidelines. Clin J Am Soc Nephrol. 2017,
12:1862-72.

64. Buyon JP, Kim MY, Guerra MM, et al. Kidney outcomes and risk factors for nephritis
(flare/de novo) in a multiethnic cohort of pregnant patients with lupus. Clin J Am Soc Nephrol
2017; 12:940-946.

65. Stanhope TJ, White WM, Moder KG, Smyth A, Garovic VD. Obstetric nephrology: Lupus
and lupus nephritis in pregnancy. Clin J Am Soc Nephrol 2012; 7:2089-99.

66. Lightstone L, Hladunewick MA. Lupus nephritis and pregnancy: Concerns and
management. Semin Nephrol 2017; 37:347-53.

67. Andrade RM , McGwin Jr G, Alaron GS, Sanchez ML, Bertoli AM, Fernandez M, et al.
Study Group. Predictors of post-partum damage accrual in systemic lupus erythematosus: data
from LUMINA, a multiethnic US cohort (XXXVI1I). Rheumatology. 2006; 45:1380-84.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Blom%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28522651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Odutayo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28522651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bramham%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28522651
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hladunewich%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=28522651
https://www.ncbi.nlm.nih.gov/pubmed/?term=pregnancy+and+glomerular+disease+bloom
http://refhub.elsevier.com/S0896-8411(17)30359-1/sref37
http://refhub.elsevier.com/S0896-8411(17)30359-1/sref37
http://refhub.elsevier.com/S0896-8411(17)30359-1/sref37
http://refhub.elsevier.com/S0896-8411(17)30359-1/sref37
http://refhub.elsevier.com/S0896-8411(17)30359-1/sref37
http://refhub.elsevier.com/S0896-8411(17)30359-1/sref37
http://refhub.elsevier.com/S0896-8411(17)30359-1/sref37

65

68. Morishita M, Sada KE, Ohashi K, Miyawaki Y, Asano Y, Hayashi K, et al. Damage accrual
related to pregnancies before and after diagnosis of systemic lupus erythematosus: a cross-
sectional and nested case-control analysis from a lupus registry. Lupus. 2020; 0:1-6.

69. Levy O, Markov A, Drob Y, Maslakov I, Tishler M and Amit-Vazina M. All causes
hospitalizations in systemic lupus erythematosus from a single medical center in Israel.
Rheumatol Int. 2018; 38:1841046.

70. Hochberg MC. Updating the American College of Rheumatology revised criteria for the
classification of systemic lupus erythematosus. Arthritis Rheum.1997; 40:1725.

71. Buyon JP, Kim MlI, Guerra MM, Laskin CA, Petri M, Lockshin MD, et al. Predictors of
Pregnancy Outcomes in Patients with Lupus: A Cohort Study. Ann intern Med 2015; 153-63.

72. American College of Obstetricians and Gynecologists; Task Force on Hypertension in
Pregnancy. Report of the American College of Obstetricians and Gynecologists’ Task Force on
Hypertension in Pregnancy. Obstet Gynecol. 2013; 122:1122-31.

73.Figueras F, Gratacos E. An integrated approach to fetal growth restriction. Best Pract Res
Clin Obstet Gynaecol. 2017; 38:48-58.

74. Figueras F, Gratacos E. Update on the diagnosis and classification of fetal growth restriction
and proposal of a stage-based management protocol. Fetal Diagn Ther. 2014; 36:86-98.



APENDICE A — Fluxograma UERJ- Coorte GELES

Gestantes com LES UERJ-Coorte GELES
2011 a 2020

{ Inclusdo (s)} [ Elegiveis }[ Triagem J

Total
(n =320)

Elegiveis
(n=297)

66

l

Perda de Seguimento
(n=23)
7.7%

Exclusdes (n :|23)

Abortamentos (14)
Aneuploidias (6)
GestacOes Multiplas (3)

Incluidas
(n=274) *

*274 gestacdes em 260
pacientes
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APENDICE B - Questionério utilizado para coleta de dados das gestantes com lGpus
eritematoso sistémico

1 - Identificacéo:

Nome

Prontuario

Data de nascimento _ / _ /_ Estado civil

Naturalidade

Endereco
Bairro Cidade CEP

Telefone

Data do preenchimento _ / [/
Avaliacdo de Nivel Social pela ABEP: __ ;

Renda per capita em U$: ; N° de anos de estudo:

Cor da pele: branca ( ); parda ( ); negra ( ); amarela ( ); indigena( );
Outra ()

Local de acompanhamento do LES até a gestacéo:

Idade gestacional no momento de inicio do Pré-natal na UERJ___ semanas.

Tempo de remissao do LES antes da concepg&o: meses;

Gestagdo Programada: ( )

Atividade da doenga no momento da concepgéo: ( ) - Cutanea: ( );

Articular (); Pleuris ( ), Pericardite ( ); AHAI ( ); Trombocitopenia ( ); Neuropsiquiatricas: ( ); Renais: ( )

2 - Manifestacoes Clinicas: (em qualquer momento):

Data do inicio dos sintomas: /[ ;
Data do diagnostico: _ /_ / __ ; SLICC-DI( / /):

Eritema malar: ( ) Leso discoide: ( ); Ulcera oral: ( );

Fotossensibilidade: ( ); Poliartrite: ( ); Pleuris: ( ); Pericardite: ( );

Ascite: ( ); Neuropsiquiatricas ( ); Renais: ( ) - Classe Histoldgica:
OU tipo de manifestacdo: PTNUGria> 1 gr. ( ); IRA ( ); S. Nefrética: ( );
Hematoldgicas: ( ) - Tipo: AHAI (); Leucopenia < 4000/mm3, em > 2 ocasibes ( ); Linfopenia < 1000/ mm?3,

em > 2 ocasides ( ); Trombocitopenia < 100 000/ mm?na auséncia de medicamentos ofensivos ( );
Imunoldgicas: anti-DNA nativo ( ); anti-Sm ( ); anti- SS-A (Ro) ( ); anti-SS-B (La) ( ); anticardiolipina ( )
; VDRL Falso + (' ); complemento -C3 ou C4 ou CH 50 ou CH 100 ( ); FAN ( ) Titulo:

Padréo:

SAF Associada: ()

Evento Clinico:

Anticardiolipina ( ) Subtipo: Valor: data:
LAC ( ) data:
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Evento Obstétrico:

Anticardiolipina () Subtipo: Valor: data:
LAC ( ) data:

3 — Medicamentos em uso no inicio do pré-natal:

Prednisona (Classe C/D): ( ) dose diaria: mg
Uso nos Gltimos 3 meses: ()
Hidroxicloroquina (Classe C): ( ) dose diaria: mg

Uso nos Gltimos 3 meses: ()

Azatioprina (Classe D): ( ) dose diaria:____mg

Uso nos altimos 3 meses: ()

Metotrexato: (Classe X): () dose diaria: _ mg;
Suspenso () —1G: ___ sem.; Uso ultimos 3 meses: ( )
Micofenolato mofetil (Classe X): ( ) dose diaria: _ mg;
Suspenso () —1G: ___ sem.; Uso ultimos 3 meses: ( )
Ciclofosfamida i.v. (Classe D): () doseporinfusdo: _ mg

Inicio: __/__/__ dltimainfusdo: /[

AAS (Classe D): ( ) dose diaria: _ mg,
Célcio: _; Vit. D:

Inibidores da ECA (Classe X): ( ) dose didria: _ mag,
Substéncia: ;suspenso ()-1G: __ sem.
Antagonistas da ATII (Classe B/D): ( ) dose diaria: __mg,
Substancia: ;suspenso ( )-1G: __ sem.
Diuréticos (Classe D): ( ) dose diaria: _ mag,
Substéncia: ;suspenso ()-1G: __ sem.

Outros medicamentos:

4-Evolucdo durante gestacéao:

Atividade durante a gravidez: ( )

SLEPDAI no inicio da gravidez: . 1 I )
SLEPDAI no final da gravidez: . /7 I )
Reativacéo: ( )

Cuténea: ( ); Articular ( ); Pleuris ( ), Pericardite ( ); AHAI (' ); Trombocitopenia ( ); Neuropsiquiatricas:

( );Renal: ()

() proteindria R P/C : PTNURIA/24 H: - 1° trimestre
() proteindria R P/C : PTNURIA/24 H: - 2° trimestre
( ) proteindria R P/C : PTNURIA/24 H: - 3° trimestre

() cilindrdria (hematico, leucocitario, granular, tubular ou misto) — () microscopia de fase
( ) Dismorfismo eritrocitario - ( ) microscopia de fase

() outras alteracdes no EAS ; () microscopia de fase
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() creatinina antes (até 90 dias) da gestacdo: mg/dl; ( ) creatinina ap6s (até 90 dias) a gestacéo:

mg/dl;

Complicagoes:

Infeccdo: () — Local:

N° de internacdes por complicacBes ndo relacionadas ao LES: (' );
Periodo da internacdo: __ semanas

N° de internacdes por complicaces relacionadas ao LES: ( );
Periodo da internacdo: __ semanas

Motivo:

OBS: Internagdo por causa administrativa? Especificar

5 — Antecedentes obstétricos:

Pré-diagndstico de LES (sintomas):

Ab. Espontaneo: () 1°tri -<14sem ( )2° tri> 14 sem

Parto termo (n) — Vivo natimorto __ neomorto

Parto Prematuro (n): vivo natimorto __ neomorto

Malformacéo Hipertensao/Pré-eclampsia ( ) CIUR ( ) Peso ao nascer

Pés-diagndstico de LES (sintomas):

Ab. Espontineo: _ () 1°tri -<14sem ( )2° tri> 14 sem

Parto termo (n) — Vivo natimorto __ neomorto

Parto Prematuro (n): vivo natimorto __ neomorto

Malformagéo Hipertensao/Pré-eclampsia ( ) CIUR ( ) Peso ao nascer

6 — Gestacdo atual:

Abortamento:

Esponténeo ( ) IG sem. Complicagdo:

Pré-natal:

N° de consultas

Oligodramnia: ( )IG:__ sem CIUR:( )IG:__ sem

RPMO: ( )IG: __ sem

Pré-eclampsia:( )I1G:__ sem S.HELLP:( )IG:__ sem DPP:( )IG:__
HAS gestacional: ( )IG: __ sem Diabetes: ( ) Gest./( ) Tipol /( ) Tipo Il

Ultimo Doppler (antes do parto): Norm. () Centralizado ( ) D Zero () D reversa ( )

sem

sem

Ultima CTG: ( )Reativo ( )N Retaivo ( ) Comp ( )Lisa Dip il ( ) Dipll ()

1G ao nascer

IG ao nascer

DV alterado ( ) IG



7 - Medicamentos em uso no fim do pré-natal:

Prednisona (Classe C/D): ( ) dose diaria: mg
Uso nos ultimos 3 meses: ()
Hidroxicloroquina (Classe C): ( ) dose diaria: mg

Uso nos Gltimos 3 meses: ()

Azatioprina (Classe D): ( )dosediaria: _ mg
Uso nos Gltimos 3 meses: ()
AAS (Classe D): ( ) dose diaria: _ mg,
Célcio: __; Vit.D: __;

Outros medicamentos:

8 - Parto:

Data: / /

Inicio: () Esp () Induzido — Método () Ces. Elet.
Indicacéo:

Término: () Vag () Ces. Indic.

IG__ sem Peso: g Ballard sem

Classif: ( )PIG ( )AIG ( )GIG Sexo: ()M () F

APGAR: 1° 5°

() betametasona-n°dedoses: () dexametasona - n° de doses:

Registro do RN:

Memb. Hialina: ( ) Respirador: ( ) Asfixia: ( ) Infec. Cong.: ( )

LGpus Neonatal ( ) Pele ( ) Coracdo ( ) Figado ( ) Hematoldgica ( )
UTL: () Tempo dias Malformacéo ( )
Tempo de permanéncia no bercério dias

Obito: ( ) Causa

9 - Puerpério:

Normal () Infecgdo ( )

Infec. Adg.: ()

Atividade: ( ) - Cuténea: ( ); Articular ( ); Pleuris ( ), Pericardite ( ); AHAI ( );

Trombocitopenia ( ); Neuropsiquiatricas: ( ); Renais: ()
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APENDICE C - Aprovacéo do Comité de Etica em Pesquisa do Hospital Universitario Pedro
Ernesto

SE®% ggg.* HOSPITAL UNIVERSITARIO -
UNIVERSIDADE DO ESTADO

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Avaliagdo De Fatores Angiogénicos E Antiangiogénicos Como Método De Diagndstico
Diferencial Entre Pré-Eclampsia E Lupus Eritematoso Sistémico Com Nefrite

Pesquisador: Guilherme Ribeiro Ramires de Jesus

Area Tematica:

Verséo: 1

CAAE: 50726115.4.0000.5259

Instituicdo Proponente: Hospital Universitario Pedro Ernesto/UERJ

Patrocinador Principal: CERPE CENTRO DE ESTUDOS EM REUMATOLOGIA PEDRO ERNESTO
FUN CARLOS CHAGAS F. DE AMPARO A PESQUISA DO ESTADO DO RIO DE
JANEIRO - FAPERJ

DADOS DO PARECER

Numero do Parecer: 1.319.997

Apresentacéo do Projeto:

O lapus eritematoso sistémico (LES) € uma doencga autoimune cuja fisiopatologia envolve mecanismos
imunologicos, incluindo disturbios nos

processos de morte celular € nos mecanismos de eliminagdo de autoantigenos e de tolerancia,
acompanhados da formagao de autoanticorpos

patogénicos. Ele acomete principalmente mulheres jovens e a gestagdo nestas pacientes apresenta
significativa morbimortalidade. Os achados

clinicos e laboratoriais na nefrite lipica sdo semelhantes aqueles encontrados em pacientes com pré-
eclampsia (PE), especificamente hipertensao

arterial, proteindria e edema. Foi proposto o uso de fatores angiogénicos, como o fator de crescimento
vascular endotelial (VEGF) e o fator de

crescimento placentéario (PIGF), e antiangiogénicos, como o receptor Fms-like tirosina quinase 1 soluvel (sFit
-1), para o diagndstico diferencial entre

estas duas condigGes, no entanto ndo existem dados na literatura sobre os valores séricos destas citocinas
em gestantes com LES. Este estudo de

Endereco: Avenida 28 de Setembro 77 - Térreo

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 Fax: (21)2264-0853 E-mail: cep-hupe@uerj.br
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carater transversal foi desenhado para avaliar se existe diferenca entre 0s niveis séricos de VEGF, PIGF e
sFlt-1 em gestantes com lupus

eritematoso sistémico com e sem atividade sistémica da doenga que estdo em acompanhamento regular no
pré-natal de doencas reumatolégicas do

Hospital Universitario Pedro Ernesto. Os valores séricos destas citocinas em gestantes com LES serao
comparados com os valores encontrados em

gestantes sem doenga autoimune com pré-eclampsia e sem pré-eclampsia, avaliando se ha diferenca entre
0s resultados. Outra parte do estudo

consiste em avaliar se ha diferenga entre os resultados encontrados em pacientes com LES gestantes e ndo
gestantes. Os resultados gestacionais

das pacientes com lipus serdo analisados para identificar a frequéncia de eventos gestacionais adversos.

Objetivo da Pesquisa:

Objetivo Primario:

Avaliar se existe diferenga entre os niveis séricos de VEGF, PIGF e sFli-1 em gestantes com lapus
eritematoso sistémico com e sem atividade

sistémica da doenca e em pacientes com lipus eritematoso sistémico com pré-eclampsia.

Objetivo Secundario:

Avaliar se existe diferenca entre os valores séricos de VEGF, PIGF e sFlt-1 em gestantes com lupus
eritematoso sistémico em comparagao com 0s

niveis séricos dessas citocinas em gestantes sem doenga autoimune com e sem pré-eclampsia.Avaliar se
existe diferenga entre os valores séricos

de VEGF, PIGF e sFIt-1 em gestantes com lipus eritematoso sistémico em comparagédo com os niveis
séricos dessas citocinas em pacientes ndo

gestantes com lUpus eritematoso sistémico.Avaliar se existe diferenca entre os valores séricos de VEGF,
PIGF e sFlt-1 em gestantes com lipus

eritematoso sistémico em comparag¢ao com os niveis séricos dessas citocinas em gestantes sem doenga
autoimune com e sem pré-

eclampsia.Avaliar o resultado gestacional das gestantes com lipus eritematoso sistémico em
acompanhamento no Hospital Universitario Pedro

Ernesto.Avaliar o resultado histopatologico das placentas em gestantes com lupus eritematoso sistémico em
acompanhamento no Hospital

Endereco: Avenida 28 de Setembro 77 - Térreo

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 Fax: (21)2264-0853 E-mail: cep-hupe@uerj.br
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Universitario Pedro Ernesto.

Avaliacéo dos Riscos e Beneficios:

Riscos

Os unicos riscos envolvidos com o projeto estdo na coleta de sangue venoso para analise dos fatores
VEGF, PIGF e sFlt-1, que pode resultar em

hematoma e dor. Todos os outros dados utilizados no estudo serdo provenientes de exame fisico, exames
laboratoriais e anélise histopatoldgica da

placenta feitos de rotina no acompanhamento pré-natal de gestantes de alto risco do Hospital Universitario
Pedro Ernesto ("standard of care"),

coletados a partir da revisdo do prontuério.

Beneficios:

Este estudo podera criar uma nova ferramenta no acompanhamento de gestantes com lipus eritematoso
sistémico, permitindo um melhor

diagnoéstico e consequentemente melhor tratamento destas pacientes.

Comentarios e Consideracdes sobre a Pesquisa:

Pesquisa com potencial impacto na pratica clinica, Foram avaliadas as informacdes contidas na Plataforma
Brasil e as mesmas se encontram dentro das normas vigentes e sem riscos eminentes ao participante de
pesquisa envolvido.

Consideracdes sobre os Termos de apresentacdo obrigatéria:
Em conformidade, Foram analisadas as documentacdes e as mesmas se encontram dentro das normas.

Recomendacdes:

Conclusdes ou Pendéncias e Lista de Inadequacdes:

O trabalho pode ser realizado da fora como esta apresentado. Diante do exposto e a luz da Resolugdo CNS
n°466/2012, o projeto pode ser enquadrado na categoria — APROVADO. Para ter acesso ao PARECER
CONSUBSTANCIADO: Clicar na "LUPA" (DETALHAR) - Ir em "DOCUMENTOS DO PROJETO DE
PESQUISA ", clicar na opc¢ao da ramificacdo (pequenc triangulo no entrocamento do organograma) de

pastas chamada — "Aprecia¢do", e depois na Pasta chamada "Pareceres", o Parecer estard nesse local.

Endereco: Avenida 28 de Setembro 77 - Térreo

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 Fax: (21)2264-0853 E-mail: cep-hupe@uerj.br
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Consideracdes Finais a critério do CEP:

Tendo em vista a legislagdo vigente, o CEP recomenda ao Pesquisador: 1. Comunicar toda e qualquer
alteracdo do projeto e termo de consentimento livre e esclarecido. Nestas circunstancias a inclusdo de
pacientes deve ser temporariamente interrompida até a resposta do Comité, apds analise das mudancgas
propostas. 2. Os dados individuais de todas as etapas da pesquisa devem ser mantidos em local seguro por
5 anos para possivel auditoria dos érgéos competentes. 3. O Comité de Etica solicita a V. S2., que
encaminhe relatorios parciais e anuais referentes ao andamento da pesquisa ao término da pesquisa
encaminhe a esta comissdo um sumario dos resultados do projeto.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagéo
Informacoes Basicas|PB_INFORMACOES_BASICAS_DO_P | 14/10/2015 Aceito
do Projeto ROJETO 530156.pdf 15:06:25
Declaracédo de img006.jpg 14/10/2015 | Guilherme Ribeiro Aceito
Pesquisadores 15:06:07 |RBamires de Jesus
Folha de Rosto FolhaderostoCEP.pdf 29/09/2015 | Guilherme Ribeiro Aceito

23:40:59 JRamires de Jesls

Projeto Detalhado / |Projeto_Doutorado_19_10_14_Plaintext| 22/09/2015 |Guilherme Ribeiro Aceito

Brochura docx 18:07:.03 |Ramires de Jesls

Investigador

Parecer Anterior Aprovacao_CEP.jpg 22/09/2015 |Guilherme Ribeiro Aceito
18:06:16 | Ramires de Jesls

TCLE/Termos de |TCLE_final.doc 22/09/2015 |Guilherme Ribeiro Aceito

Assentimento / 18:02:24 |Ramires de Jesls

Justificativa de

Auséncia

Situacéo do Parecer:
Aprovado

Necessita Apreciacdo da CONEP:
Néo

Endereco: Avenida 28 de Setembro 77 - Térreo

Bairro: Vila Isabel CEP: 20551030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 Fax: (21)2264-0853 E-mail: cep-hupe@uerj.br
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RIO DE JANEIRO, 12 de Novembro de 2015

Assinado por:
DENIZAR VIANNA ARAUJO
(Coordenador)

Avenida 28 de Setembro 77 - Térreo

Endereco:
Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO

Fax: (21)2264-0853 E-mail: cep-hupe@uerj.br

Telefone: (21)2868-8253
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APENDICE C - Aprovagio do Comité de Etica em Pesquisa do Hospital Universitario Pedro
Ernesto- Emenda Verséo 4
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ESTADO DO RIO DE JANEIRO

PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Avaliagdo De Fatores Angiogénicos E Antiangiogénicos Como Método De Diagnéstico
Diferencial Entre Pré-Eclampsia E Lupus Eritematoso Sistémico Com Nefrite

Pesquisador: Guilherme Ribeiro Ramires de Jesus

Area Tematica:

Versao: 4

CAAE: 50726115.4.0000.5259

Instituicdo Proponente: Hospital Universitario Pedro Ernesto/UERJ

Patrocinador Principal: CERPE CENTRO DE ESTUDOS EM REUMATOLOGIA PEDRO ERNESTO
FUN CARLOS CHAGAS F. DE AMPARO A PESQUISA DO ESTADO DO RIO DE
JANEIRO - FAPERJ

DADOS DO PARECER

Numero do Parecer: 3.960.404

Apresentacao do Projeto:
Emenda para aprovacdo de documentacéo e alteragédo de informacgdes relativas ao protocolo.

Objetivo da Pesquisa:
Emenda para aprovagdo de documentacgéo e alteragédo de informagdes relativas ao protocolo.

Avaliacao dos Riscos e Beneficios:
Emenda para aprovacgao de documentacéo e alteragédo de informagdes relativas ao protocolo.

Comentarios e Considerac6es sobre a Pesquisa:

Justificativa da Emenda:

Solicitagdo de substituicdo do titulo do projeto e do TCLE para adequacgdo aos novos objetivos incluidos na
pesquisa, devido a adequacgéao do projeto inicial que passara a permitir a analise da coorte de gestantes com
lupus eritematoso sistémico (LES) de forma mais ampla, incluindo novos desfechos maternos e fetais.

Titulo atual (ja aprovado): Avaliacéo dos fatores angiogénicos e antiangiogénicos como método de

Endereco: Avenida 28 de Setembro 77 - Térreo

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep.hupe.interno@gmail.com
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diagnostico diferencial entre pré-eclampsia e lupus eritematoso sistémico e nefrite. Titulo proposto (novo):
Anélise dos desfechos maternos, fetais, neonatais e infantis das gestagdes em mulheres com LES
acompanhadas na UERJ-Coorte GELES

Considerac6es sobre os Termos de apresentacdo obrigatdria:
Os documentos enviados a este Comité estdo dentro das boas praticas em pesquisa e apresentando todos
dados necessarios para apreciagao ética.

Conclus6es ou Pendéncias e Lista de Inadequacgodes:
A emenda apresenta todas as informacdes necessérias para avaliagéo ética. Diante do exposto e a luz da
Resolugdo CNS n°466/2012, a Emenda pode ser enquadrada na categoria — APROVADO.

Consideracoes Finais a critério do CEP:

Em consonancia com a resolu¢cdo CNS 466/12 e a Norma Operacional CNS 001/13, o CEP recomenda ao
Pesquisador: Comunicar toda e qualquer alteragdo do projeto e no termo de consentimento livre e
esclarecido, para analise das mudancas; Informar imediatamente qualquer evento adverso ocorrido durante
o desenvolvimento da pesquisa; O Comité de Etica solicita a V. S2., que encaminhe relatorios parciais de
andamento a cada 06 (seis) Meses da pesquisa e ao término, encaminhe a esta comissdo um sumario dos
resultados do projeto; Os dados individuais de todas as etapas da pesquisa devem ser mantidos em local
seguro por 5 anos para possivel auditoria dos 6rgdos competentes.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacéo
Informagdes Bésicas|PB_INFORMACOES_BASICAS_148390| 13/02/2020 Aceito
do Projeto 3_E3.pdf 15:03:31
Folha de Rosto FolhadeRosto.pdf 28/07/2019 |Guilherme Ribeiro Aceito

20:12:08 | Ramires de Jesus
TCLE / Termos de [ TCLE_Gestantes.doc 05/01/2017 |Guilherme Ribeiro Aceito
Assentimento / 17:23:32 |Ramires de JesUs
Justificativa de
Auséncia
Declaracéo de img006.jpg 14/10/2015 | Guilherme Ribeiro Aceito
Pesquisadores 15:06:07 _[Ramires de Jesus

Endereco: Avenida 28 de Setembro 77 - Térreo

Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep.hupe.interno@gmail.com
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Projeto Detalhado / | Projeto_Doutorado_19_10_14_Plaintext.| 22/09/2015 |Guilherme Ribeiro Aceito

Brochura docx 18:07:03 [Ramires de JesUs
| Investigador
Parecer Anterior Aprovacao_CEP.jpg 22/09/2015 | Guilherme Ribeiro Aceito

18:06:16 | Ramires de Jesus

Situacao do Parecer:
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Necessita Apreciacao da CONEP:
N&o
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Assinado por:

WILLE OIGMAN
(Coordenador(a))
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UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep.hupe.interno@gmail.com
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APENDICE D —Termo de consentimento livre e esclarecido (TCLE)- Avaliacdo da evolugio
e desfecho da gestacéo de pacientes com IUpus eritematoso sistémico

Nome: Idade: anos.
Data: __ / / DatadeNac.. [/ [/
Doc. de Identidade:

Endereco:
CEP:
Telefones: / / /

Vocé estd sendo convidada a participar deste projeto porque est4 sendo atendida pelo servi¢o de Obstetricia

e Reumatologia do Hospital Universitario Pedro Ernesto. Este projeto tem por objetivo principal estudar a
evolugdo e o desfecho das gestagdes de mulheres com IUpus eritematoso sistémico (LES).
Para participar, € preciso responder a um questionario e caso necessario, ter coletada amostra de sangue e/ou
urina para exames complementares. Este estudo sera desenvolvido por médicos do Hospital Universitario Pedro
Ernesto (HUPE).
A participacao neste estudo ndo é obrigatéria e, mesmo aceitando participar, vocé podera sair do estudo a
qualquer momento, sem que isto leve a alguma punicao ou restricdo no seu tratamento. Todos os dados deste
estudo serdo mantidos em segredo, mas poderdo ser publicados em revistas cientificas sem qualquer
identificacdo dos participantes.
Participando deste estudo, vocé tera nenhum custo diferente dos que ja vinha tendo com o seu tratamento
e também ndo tera qualquer custo com os exames que poderao ser realizados. Participando deste estudo
vocé também ndo receberd qualquer tratamento diferenciado em relagéo as outras pacientes acompanhadas
no HUPE.
Qualquer davida antes, durante ou apés o estudo podera ser esclarecida pelo seu médico assistente e/ou

médicos responsaveis pelo estudo.

Declaro que concordei em participar deste projeto, de acordo com os esclarecimentos acima:

Nome: Assinatura:

Médicos responsaveis pelo projeto:
Dr. Evandro M. Klumb (tel: 2868 8216), Dr. Nilson R. de JesuUs (tel: 2868 8451), Dr. Guilherme R. R. de JesUs
(tel: 2868 8451), Dra. Marcela I. L. Avila (tel: 2868 8451), Dra. Bruna C. Rodrigues (tel: 2868 8451).

Comité de ética em Pesquisa do HUPE: (tel: 2868 8253).

Testemunha: Testemunha:

Nome: Nome:
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APENDICE E — Tabela 1. Caracteristicas demograficas, clinicas e soroldgicas na 1° consulta
de pré-natal UERJ-Coorte GELES

Tabela 1. Caracteristicas demogréficas, clinicas e soroldgicas na 1° consulta de pré-natal
UERJ- Coorte GELES

Variaveis relacionadas ao Lupus

n =320

Idade no parto (anos)

Média + DP 28,43+ 5,99
Idade no diagnostico LES (anos)

Média + DP 20,51+ 6,72
Duracéo LES (anos)

Média + DP 7,43+4,93

Minima 15

Méxima 47
Cor da Pele n %
Branca 169 53
Parda 74 23
Negra 7 24
Indigena 0 0
SDI* > 1 80 25
Manifestacdes clinicas (n=260) il %
Cutaneo-mucosas 22 81,5
Hematoldgicas 12 54,6
Articulares 26 86,9
Serosites 13 43,5
Neuroldgicas 67 25,8
Nefrite 13 51,2
Perfil Sorolégico (n=260) n %
AC anti-DNA* 18 45
AC Anti-Ro** 9 33
AC Anti-La ** 2 g5
AC Anti-Sm ** 38 127
AC Anti-RNP ** 52 9
Apl 8 223

DP: Desvio Padrdo; LES: Lupus EritematosoSistémico;
SDI: SLICC Damage Index; AC: anticorpo; aPL: anticorpos
Antifosfolipidios; * método: imunofluorescéncia indireta;
**método:Elisa.
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ANEXO A — Indice de Atividade da Doenca no Lpus Eritematoso Sistémico (SLEDAI)

Descricao

Definicdo

Convulsdo

Psicose

Sindrome
cerebral

organica

Disturbio

visual
Disturbio

dos nervos

cranianos
Cefaléia
lUpica
Acidente
vascular

cerebral
(AVC)

Vasculite

Artrite

Miosite

Cilindros

urinarios

Inicio recente. Excluir infeccdo metabdlica ou causas devido ao medicamento

Capacidade alterada para funcdo em atividade normal devido a distdrbio severo na

percepcdo da realidade. Inclui alucinacdo, incoeréncia, perda marcante de associacdes,

empobrecimento do conteddo do pensamento,

comportamento bizarro, desorganizado ou cataténico. Excluir uremia e causas devido ao

medicamento.

pensamento

ilégico marcante,

Funcdo mental alterada com orientacdo prejudicada, meméria ou outra funcdo intelectual

incluindo défict cognitivo com inicio rapido e caracteristicas clinicas instaveis. Inclui

estado alterado da consciéncia com reducdo da capacidade de foco e incapacidade de

manter a atencdo no ambiente mais pelo menos 2 dos seguintes: distdrbio de percepcéo,

fala incoerente, insdnia ou sonoléncia durante o dia ou aumento ou diminuicdo da atividade

psicomotora. Excluir causas devido ao medicamento, infecgdo ou metabdlicas.

AlteracGes retinianas do LES. Incluir corpos citdides, hemorragia retiniana, exsudato

seroso ou hemorragia na cordide, ou neurite Optica. Excluir causas devido ao

medicamento, infeccdo ou hipertensdo.

Novo comecgo de neuropatia motora ou sensorial comprometendo nervos cranianos.

Dor de cabeca severa persistente; pode ser enxaqueca, mas ndo deve ser responsiva a

analgesia narcética.

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

Ulceragdo, gangrena, nddulos moles dos dedos, infarto periungueal, hemorragia splinter,

ou bidpsia ou arteriografia de vasculite.

Mais de 2 articulagbes com dor e sinais de inflamagdo (isto é, sensibilidade, inchago e

efuséo).

Musculo proximal dolorido ou fraqueza associada com aldolase ou creatina fosfoquinase

elevada, ou alteracGes de eletromiograma, ou uma bidpsia apresentando miosite.

Cilindros de hemacias ou heme-granular

82
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Hematuria
Proteindria
Pilria
Nova
erupgéo
Alopecia

Ulceras na

mucosa

Pleurisia

Pericardite

Baixo
complement
0

Ligacdo ao
DNA
aumentada
Febre
Trombocitop
enia

Leucopenia

> 5 hemacias por campo. Excluir calculo, infec¢do ou outras causas.
> 0,5 g por 24 horas. Novo inicio ou aumento recente de mais que 0,5 g por 24 horas.

> 5 leucdcitos por campo. Excluir infecgdo.

Novo inicio ou recorréncia de erupcao do tipo inflamatério

Novo inicio ou recorréncia de perda anormal de cabelo difusa ou em placa.

Novo inicio ou recorréncia de ulceragdes nasais ou orais.

Dor toracica pleuritica com atrito pleural ou efusdo ou espessamento pleural

Dor pericéardica com pelo menos 1 dos seguintes: efusdo de atrito ou confirmagdo por

eletrocardiograma.

Diminuigdo no CH50, C3 ou C4 abaixo do limite minimo do normal para exame de

laboratério.

Ligacdo > 25 % pelo ensaio de Farr ou acima da faixa normal para exame de laboratério.

> 38 °C. Excluir causas infecciosas.

< 100 000 plaquetas por mm?®

< 3000 leucécitos por mm?3. Excluir causada por medicamento.
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ANEXO B - indice de Atividade da Doenca Lupus Eritematoso Sistémico na gestacao

exame de laboratério. Aceitar queda de 25%

(SLEPDAI)
Descricéo Definicdo Pontos
Convulséo Inicio recente. Excluir infecgdo metabdlica ou causas devido ao 8
medicamento. Excluir eclampsia.
Psicose Capacidade alterada para fungdo em atividade normal devido a distdrbio
severo na percepcdo da realidade. Inclui alucinagdo, incoeréncia, perda
marcante de associa¢Ges, empobrecimento do contelido do pensamento, 8
pensamento ilégico marcante, comportamento bizarro, desorganizado ou
catatdnico. Excluir uremia
e causas devido ao medicamento.
Sindrome cerebral Funcdo mental alterada com orientagdo prejudicada, memdria ou outra
organica funcdo intelectual com inicio rapido e caracteristicas clinicas instaveis.
Inclui estado alterado da consciéncia com reducdo da capacidade de foco
e incapacidade de manter a atencdo no ambiente mais pelo menos 2 dos 8
seguintes: distarbio 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 metabdlicas.
Distlrbio visual AlteracBGes retinianas de LES. Incluir corpos citdides, hemorragia
retiniana, exsudato seroso ou hemorragia na cordide, ou neurite éptica. 8
Excluir causas devido ao medicamento, infec¢do ou
hipertenséo.
Disturbio dos nervos | Novo comego de neuropatia motora ou sensorial comprometendo 8
cranianos nervos cranianos. Excluir paralisia de Bell.
Dor de cabeca lGpica | Dor de cabega severa persistente; pode ser enxaqueca, mas ndo deve ser 8
responsiva a analgesia narcotica. Excluir pré-eclampsia.
Acidente vascular Novo inicio de acidente(s) vascular(es) cerebral(is). Excluir 8
cerebral (AVC) arteriosclerose. Excluir eclampsia.
Vasculite Ulceracdo, gangrena, nédulos moles dos dedos, infarto periungueal,
hemorragia splinter, ou bidpsia ou arteriografia de vasculite. 8
N&o considerar eritema palmar.
Aurtrite Mais de 2 articulagBes com dor e sinais de inflamacéo (isto €,
sensibilidade, inchaco e efusdo). N&o considerar derrame nos joelhos 4
Miosite Musculo proximal dolorido ou fraqueza associada com aldolase ou
creatina fosfoquinase elevada, ou alteracdes de eletromiograma, ou 4
uma biodpsia apresentando miosite.
Cilindros urinérios Cilindros de hemécias ou heme-granular 4
Hematuria > 5 hem@cias por campo. Excluir calculo, infecgdo ou outras causas.
Excluir cistite ou cilindros hematicos vaginais originados de 4
patologias placentarias.
Proteinuria > 0,5 g por 24 horas. Novo inicio ou aumento recente de mais que 4
0,5 g por 24 horas. Excluir pré-eclampsia.
Pilria > 5 leucdcitos por campo. Excluir infeccao. 4
Nova erup¢do Novo inicio ou recorréncia de erupcao do tipo inflamatério. Nao 5
considerar cloasma.
Alopecia Novo inicio ou recorréncia de perda anormal de cabelo difusa ou em 2
placa. Nao considerar alopecia puerperal.
Uceras na mucosa Novo inicio ou recorréncia de ulceragdes nasais ou orais. 2
Pleurisia Dor torécica pleuritica com atrito pleural ou efusdo ou espessamento
pleural. Hiperventilagdo pode ser secundario a progesterona, dispnéia 2
secundario ao aumento do Utero
Pericardite Dor pericardica com pelo menos 1 dos seguintes: efusao de atrito ou 2
confirmacdo por eletrocardiograma.
Baixo complemento Diminuicdo no CH50, C3 ou C4 abaixo do limite minimo do normal para 2
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Ligacdo ao ligacdo > 25 % pelo ensaio de Farr ou acima da faixa normal para exame
DNA de laboratoério.

aumentada

Febre > 38 °C. Excluir causas infecciosas.

Trombocitopenia

< 100 000 plaguetas por mm?®. Excluir_pré-eclampsia, HELLP,
trombocitopenia gestacional.

Leucopenia

< 3000 leucdcitos por mm?3, Excluir causas devido ao medicamento.
Considerar <1000 linfécitos por mm?




ANEXO C — Indice de dano cumulativo (SLICC-DI)

86

Escore

Paciente

Data

Ocular Catarata

Mudanca na retina ou atrofia éptica

Neuropsiquiatrico Déficit cognitivo*

Convulsbes tratadas por 6m

AVC (score 2>1)

Neuropatia craniana ou periférica (exceto optica)

Mielite transversa

Renal TFG medida ou estimada < 50%

Proteindria > 3,5 g/24horas

[EEN JYEEG TN IR NN TN TN [FEENY RN
—~
N
~

Oou

Doenca renal terminal (aguardando dialise ou transplante)

Pulmonar Hipertensdo pulmonar (HVD ou P2 > A2)

Fibrose pulmonar (exame fisico ou radiografico)

Sindrome dos pulmdes encolhidos

Fibrose pleural (radiografico)

Infarto pulmonar (radiografico)

Cardiovascular Angina ou cirurgia de revascularizagdo miocardica

IAM (score 2 se > 1)

—~~
N
~

Cardiomiopatia (disfuncéo ventricular)

Doenca Valvar (sopro sistolico ou sopro diastélico > 3/6)

Pericardite por 6m ou pericardiectomia

Vascular periférico Claudicacéo por 6m

Perda peguena de tecido (polpa
digital)

NI

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

1(2)

Trombose venosa com edema, ulceragdo ou estase venosa

Gastrointestinal Infarto ou resseccdo do intestino abaixo do duodeno,
esplénico, hepético 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

Artrite deformante ou erosiva (incluindo deformidades
redutiveis, com exce¢do de necrose avascular)

R

Osteoporose com fratura ou colapso vertebral
(com excecdo avascular)

Necrose avascular (score 2 se > 1)

O]

Osteomielite

Pele Alopecia crénica cicatricial

Cicatriz extensa ou de paniculum que néo seja escalpo polpa digital

Ulceracdo de pele (excluindo trombose) por 6 m

Insuf. Gonadal prematura

Diabetes Mellitus (apesar de tratamento)

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

O]




ANEXO D - Curvas de Fenton 2013 (Girls)
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ANEXO D - Curvas de Fenton 2013 (Boys)

60

55

50

45

40

<
9
©
£25
5]
Q
20
15
4
3.5
3
=:2:B
w
5
2 2
g
51 5
1
0.5
0
Date:

Fenton preterm
1

growth chart - boys

11 7

T

e

AL

LR

]

|

1

IREREI

| MR

LR

| &l B B §

R

| B3 1 [ |

LY

Ty

Trrr

1B EGI

IBBREBI

Ty

LB

Ty

IRBE

Curves equal the WHO Growth Standard

at 50 weeks.

Sources Inksectene section - Germarny (Veight 2010)
Uried States (Ctsen 2000), Austrats (Roterts 15649),
Canaco (Kramer 2001), Scodand (Borelie 2008). and

o T { ! { R {Satn 2010, Pul trn seckn - Wod Hastn
- i i - —i —i— htp:/jucalgary.caffenton
2 24 26 28 30 32 34 36 38 40 42 44 46 48 50

Gestational age (weeks)

60

£ Py
o )]

Centimeters

o
(&)

N o
o w o

N

1.5

0.5

0

Weight (kilograms)

88



ANEXO E- Curvas do Intergrowth-21st (Girls)
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ANEXO E- Curvas do Intergrowth-21st (Boys)
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ANEXO F - Outros Artigos com Temas Afins Publicados Durante o Periodo da Pos-

Graduacao
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Pediatric Rheumatclogy

REVIEW Open Access

HPV infection and vaccination in Systemic @
Lupus Erythematosus patients: what we
really should know
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Abstract

Patiers with Systeric Tupns Frythemaroms (B1F) 2 an increased ik fee infertions, vaccination i a powerful mnl
L el inferhions, cosr in inenunoCemprormsee. pabicnts, St non Fee vasuines oz inrmonogess and safcin
patients with SLE even If antibody ttres are faquerthy lower than those of healthy controls Hurman gapillomavines
[HI infections zre moee peevalentin SLE patierts when compared 1o the beelthy popolation Dowrisk types o7
this wirus couse ancoenital wearts, erhiles high sk epes are stongly reated toopre malignant cordos aoreermalities
and cervical cancer. HPY vaocimes have been developed to prevent these cordt ons. Althaugh Iitile is ko aoout
HI" vaccinatian in SLE, few studes In patlents with astolmmune rheumatic dseases (AIRD) have showen that HFY

rhysplasa, Crrvical cancer, Vacones

Background

Systemnic lupus ervthematnas [51LE) is an immone ds-
order that prodominantly affects wemen of reproductive
ape. The disease is chamsctecized by chreomic infamms-
tioe, cimulating autiantibadies, and helerogeneoos mol
Ti::.'l:romir imeodverment, It is well known that SLE
palicniils are al inercssed risk for infections [1-7]. This
might ke due o the dvsregulation of theic imemene sys
termn as well as the immonomedalatory therapy used by
these patients [2, 4, 7—10].

Vacrines presenl one af U st ellective lols Lo pre-
wvent inlectious diseases, ldeally, vaccines shouold ke im-
munagenic (Le., capable to indwee an andbody response],
ellevtive (L, p.l.wjll'_' pmlu.LiJ.luJ i safe Vaccie bﬂjl.'l.!.'
in patients with chronic inflaimmatory conditions can be
broken doser inta ten separate comoems. Firsthy, there isa
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data suggest that HFY vaccines can be given sty to SLE patients. Given the increased inddence of convicel
sbnormalitkes due 1o HM In SLE pedents, this vaccinaton shoua be encouraged.

Keywords: Hurmer pagi lernesioos infiscion, HPV, Systeric lupos erylosmatoss, SE Immaresopguession, Denvical

kake

potential cisk of causing wn exacerbalion of U undedving
dmease. Seenndly, inocase of lve-attenoated vaocines, there
15 a possibiity to induce evert mfectan |9, LU When con-
siderivg vaccinating a SLE patient, these isswes should be
aelelressend [2.4,8 11].

Profective 'i'rnl'mqnir:.r is dcfu*ndmr on a functional im-
murwe system that induces bolh adeguate antibody levels
as well as menory o achieve shorl term and long term
pratectinn [2, &, 9, 11]. As 5LE patients have a dysfunc-
tiomal lmuone system, there bs a risk that ther immone
response Lo vaccinalion could be bnpaired. Howeser,
shipdies have cemonstmated that most waccines are elfic-
clous in patents with SLE, even if specific immuone re-
spuses usay be reducsd when compraad o e respoonses
at the healthy papulation [4, 5, 11-13].

In this reviow, wae aim to giw: an overview of the rsks
of contracting oncogens HP'Y infections in patients with
SLE Additivesally, we describe e boporiance and ceds
wance nf the HPY vaccines in ths gmup of patients.
Three non-lve protein subunit vacones for HIY were

0 A1 Carn ol Oppen Aocms This sc e b cibdtued usdir the s the Cwstos Common: Staibation 40
Tabersationnl i Bnlbostons simo s s iy o e i, st panis wacsidid we o bt vy and
IO |0 oy medlam, provdded o gee 2ppRETisis awat 19T onkgnal dEsorsl and e s, prodde s ITEm

the: Caeative Comimesns |oanse and indicate FChanges woss made, The Crardee Comimans Pubic Domain Dodiation wikia
thitp vt g s gm0 apin: 1 ot moae el I Ehie ST, s o e S
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apprewesl in U lost decsdes Divalend (DHPY), quadsiva-
lemt (qHPV], and mest recently, Sovalent (SeHPY) vae
cines [ 14— 16], These vacoines were developed to prevent
pre-maligrant cervical hasions aod oervical cases. gHEFY
and %HPY also prevent benign canditions coused by
HPY, like nlmﬁcrr'irnl wartse. Al these condibers are
e eomumon i patients with SLE when compared to
hsalthey populalion [17 27).

Vaccination in patients with Systemic Lupus
Erythematosus

The Fompean League Agpinst Eheumatism (FLLAK)
has [:uh'llshn:'d gcnﬁ'al recomnmerslations for the nse of
vaccines in avkedounune  rhcunsaic discases (ALRDRW)
[24, 29]. When indicated in national guidelines, noo live
macines csn be administered independent of medication
use. It s recommended to withhold  lve-attervated
vaceines in o palienls on bigh-dose disese  modilying
anti-rheamatic drugs (DM ARDs), Aigh-dose glocnenrti
costerndds ar hiological agents. Boosters waccinations
wan b considened in palenls pecciving a low Juse of joe-
munasuppressive medications |28 29].

Irrespeetiee: of the ATRIY, tae majoriey of immuancsnp.-
pressive dengs do ol seem o bave 2 detedmental @ffect on
Lhe inunune recponse againsl saccines, sspeciadly when
the dmeg is adminsrered in o deses |28, 23] There is
ane wportant cxoeption: nnaimab, an ant CL-20 ant-
Beady. This dewg acts twough deplelion of inghocyles B
and theredere stromgly immirs the homorad immome re
sponse b vaocines, For this ressan, it s recommended ta
vacinale Defore or sl Jeast sin mooolles aller wdninisies-
tion at this medicion [11, 28, 39].

Premmineaenal pelmaccharide mocine (PPEVIE) and in-
Awerza vaecines have been rescanched extenalsely i pe-
Lieens weith SLE, s hese pmillogens are responsilde o U
mast rvmmon infectons in patieness with S0 (1, 4, 5]
Studics shewr that these twe non-lhee compesioe vaccines
are sale o Uids patical. populalions Vaoohsaled  patienls
sheoww hardly any change in disense activity, Patients did
e a lvwer specific irnmune responae when compared fo
the general population, bt the maoeity of them produceal
protective antibody levels. Mo dear effecl of immuasoswp
pressive dmigs or hinlogical agenes an the artibody titees
was reported [1, 4, 4], In pediatnic paticnts, onby infleenza
vaccines hove been studied, with similar cesulis o Uwe
adults trials [1, 11, 50 33,

The Hepatitls B %iros (HEV) vaocine, another non-live
composile vaccine, has been sledied in Bis populalion
as well, Une adult study with 28 patients and one
pediatric smdy with 64 petients had shawed ower anti-
hedy sevaconversion eates, bot sl adequate humoral
resspronse agguinsl e wines in patiends willh SLE. e
were nn significant exacerhation of dissse, noe adverse
cffccts afrer HEY vaccinetion [1, 11-13%]
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The s bnpotant concem reganding live-allamsled
waccines in patients with SLE melates b the risk nf devel
aplng overt infoctions of lve-atenuated pathopons in the
waeine [3]. Oudy bwo prospeelive studivs wigg o Live al-
tenuated  vins  vaccine in ALE patients  have  heen
pablished. Cne stodied the wricella-zeater vims (VEY)
waccine dn childhood-onset SLE patients who swere poevi-
ously irnmune Lo varicelln viros, This study sbuowed ad
cquate immunagenicicy and safety 3] The nther alsn
studied the Vav-varane, in 10 SLE patents older than
S0 years, The vaccine was sale: oo episodes ol Ter pes wos-
ter or vesicular rash, noe serions adverse events or S1LE
flares were repocted 6],

Wacchalion e inunonocompromised palicols cae -
duce the burden of infections [11, 2E]. As these patients
have many henetits from effectier vaccnebon strategies,
new waccines should be aseesaed in this papalation as
well, The mosl recent esample anes vecioes agained G
haman papill mmavirus (HPY ], that have been stadiesd in
healthy and tenmuonocamprornised individoals in the aee
yeuark, wille satisfeclory aulls

Human Papilllomavirus infections and vaccination
in the healthy population
HEY inlesclion s G mwsl commaon sessdly sl
dizease (5T13) in the wordd [35-3%9). The virms is ahle to
mnfect the shan, mucons membrancss of the anegenital re-
oy, a5 well as conjunctiva, aeal axl nasl mocoss, lac-
yux ane pharene [37, 40, Depending, an the sobdvpe, the
wirns can canse pre-malignant cervical abnermalities and
corvical cucer as wdl wa bonign conndilions sucdy as ano-
genital warts, Besides sexual tonsoosion, there ane stud
s roporting transplacental and perinstsl tranemission
[41—23] It seerns that che teanamdsion 2 smificantly
bswer when cresaresay seclion is pec/urmed In Uhe oajor-
ity o cases, the virl DA does not persist in the neswbarn
for more than & months [41—24], Beoorent lanmgeal
paapillonalosiz, which is e ool ogocad Jinical con-
secuance of infantile HFY & ard 11 infections, is 2 mare
canssquenae of HFY chranicity in the newhom [44, 45],
The prevalence of HFV infection vacies accosding Lo
gender, age. population and geogrophic region. A large
systematic review aboat HPY prevalenoe in women
creompassed data from Y0 countres worldwide  36).
Age s Uhe sirongest predicton, as e highest HPY preva-
lenee i all shisdies around the waork] is lound in wormen
between 1 and 24 years old |25-37, 39, 46]. The redew
dlwwird an ape-sleatified HEY pocaleoce Cuol vaied
considerably  across  geographical  regions  and  soudy
paplatiom, ranging fram less than 2 % ta spprodmeately
S0, even i the same contineat. Wormen under 25 were
e sl alleclecl grogs inall shudy populalione. Seoe re-
ginns, ecpecially in Amerca and Africa, showed a seermed

prak amomg women older than 44 yoars old [44].
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HEY is a DMNA virus [rom Lhe papillomavicus Lunily,
whirh cowers over 110 genobypes classified aconrding to
the organization of DRNA sequences and their encogenic
pobential. Aboul 40 of U we able winfect Qe buonsan
anagenital tract [35 3R], The most important types are
shawed in Tahlz 1, The low risk subtypes are responsible
for benign abnormalities such a8 anogenital waits. The
subdypes 16 and 18 are responsble for 700 % ol ol cer
vical cancers, armand B % of hig:h-f;raulr' intrarpithelial
lesions (HSILE and 30-50 % of low-grade intracpithelial
lesions (LSILL 'l'uu,el]u:-r with the other ]l.'gll imk sub-
types, they enommpass 937 % of all cervical cesplasias,
Pmlﬁa"ignanr abmormalities, and  oervical  cancets
[3a-3B]. A syslon e pepoating Uwse corvical ovle-
logic disgnoses is the Bethesda Sysiem, created in
1988 and last updated in 2014 [Takle 2} [47, 44].

Cancers caused by HFY include all eancers of the cee-
viz, ol amal (B8 %) and waginal {700 %) cancers, and
part af vulwar (43 €], penile (50 %], and omopharvnpesl
canocTs (26 %) (40, The most rocent cstimate of the
worldwode incidener and owatality of 27 wajor lypes of
cancer, ranked cervical cancer as the fourth most com-
AT CETeaeT M WO, In‘rr'l'c'.:lir.g_'ly. B4 % nf the oases
as wiell ae B7 % of the deaths due to cervical cancer oc-
curred in the owee poorly developed regions [40, 49].
This iz a eonsequence of more efective progams. of
populaton scrocning in developed countmes, which pro-
vide eurly diagnosis and iveatwent and o higher clanee of
curing this cancer [40]. I the ahsence of screening, pro
ETATTICS A5 in presarer conntiies is offen the case, ;in'tp'lr
vaccinalion sbraleges could Unes be exlra elfoclive.

HPY infection clone is not sufficient to develop cer
vical shaormalities. The combination of the vms’ onen-
menicity, its persistence In the infected tissue and the
ressponzse of Lhe hosl imnomene system delermine the eve-
lntiem of the infection |35 T4, 40, 50). In & krge nomber
of cascs, the Lnmuane system 15 capable of clearing the
vitus in 1 Lo 5 poas, witlwoul aoy ealoseol, Thus, ooly
a mirgrity of individuals infected with HPY develop
clinical complieations (Fig. 1], Wamen wha are younger
at ficst sexval inteccourse o who have muliple sexual
partners haove o higher risk w develop HPY abaoenmal
ities, since they are more likele fo be exposed
oncogenic subtypes & well as to a high charge of the

vitus, Smoking and hoemonal conlmeeplion can ciuse

Table 1 Cxsificaton of HEA gerclypes by Cérdca
cnTEgeTinity

Cincageni pasen il HP ety e
Ly 1k ST A0 A2 A5 24 6L T AL S
High ek 14 0 31, 33, 3538, 45 51,52 55 5896

Prahableeaside high ik MR% B RS TLAD

shbreanmionr fFY human el ksmasine
Aeryzead from Lndean et 2l 137
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irununologivel dysregulations that Facililale e genelic
expressinon of HPV. The presence of other 5T0s in
creases the risk of discase development as well, In
aeddilive, inmwaesuppression o ooouoodeGeiemsey can
facilitate virzl persstence in the host [35-38, 40, 50].

As the exnlition of HPV infection to pre-malignane
cervical abnormalities and cervical cancer takes decades
i heullh woren, s posible W idenlily pee - malignant
lesions by ronducting sereening tests. Camventional cyp-
tology tests (Papanicolacu test or Pap test) are the most
widespread method wed in cervieal cancer screening
The test shoukl her perlormed ab esech 3ovear interval
|l GO-52. In the past years, HPY DMA tests have been
euporaled by developed counlries foe L scecening of
HPY infections. These tests have a higher sensitivity and
are: slightly lese specitic when compared with Pap test.
The new mldelines sugzest that the cervical sereening
ol woanen 30 amd over can be extended o S-pear inler-
wil when negative Pap test s cnmhined with HPY DNA
test Ly BO0-52], For women younger than 30 vears,
HI DMA besting alone or e combisstion wils Pap Lest
are not recommended doe to the high prevalence of
HM infection ar this age, as well as the rarity of pro
JHRELET of these infections o invadve cancer |520,

Evidence om cwrrent studiss supgests Ut the peri
adie: frsts shauld he complemented with HPY waecin-
atiom, aiming at pimary prevention of infecton with the
witus [16, 4, 51]. Corvently, theee Lypes of proplylactic
HPY virdnes are available. The hHPY vaccine is i
reched ngninsr twn hl[_!;h-nd.' ECNOEYs, 16 and 18, The
gHPY vaccine is also dooccled apainsl Uwse lwo bigh-
risk HPY genotypes, but alse provides protection against
the: bvw sk genotypes 6 and 11 Clinical data shows thar
hoth vacclnes are safe and generate adequate antibody
levels up to 4.5 vears after vacoinabon [BE-bal A 9-
walemt HPY wacrite: was licenssd in Descember 2004 by
the Food and Dirup Admindstration (FDAL and in March
25 by the Furapean Medione Agency, This vaocine
atters protection against an additicnal five HPY high-
risk genntypes. This shonld mercase prevention of cor
vical cancer from 71 to 90 %, as well as prevent 85595 %
al HPY -salated valvae r.1.|.§.|1'.ﬂ and anal canesrs. A this
wavocine bas just been approved, no clinical efeciiveness
clata is yet availahle [14, 15, 57, 58]

The HIPY vaccines have been incorparated in Mational
Lirusmunieations Prograns (WIF) aws Qe ghobe, Lageliog
9 to 13 years old gicls, with an original three dese regimen
|43, 59, Recertly, the Warld Health Organization (6HO)
updated its HFY waocines position paper to recomimend a
Lo dose reginen with a G-mondh iolerval betwsen doses
for immunneompetent givs yaenger than 15 vears at the
ame of the first dose (54, Ddferent from European coun-
iries, The United States, Canada and Austrealia bave incoe-
pores] HFY vincinetion lor bows (nane 9 bo 12 yeirs old in
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Table 2 Bethesda wstem Last update 17 2004]
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their MIF (14, 40]. Women younger than 26 years and
e youcger Ban 21 weas can alse be beneited by Qe
HFY vaccination [14, 440, 59].

All three vaccimes show high officeey in proventinn of
vaceine-speciic HEFV-type infectien and assocated high-
wrade corvical dysolasia in HPY oadve women | Table 3)
|57]. Despite KHPY and qHPY vaccines having been ap-
proved only 10 vears zmo, a metz-analysis of 20 studics
peclormed in developed counties has aleady showed
significant decresse of HPY prevalence in voung, vac
cmared men and women [60], Duoe to the lag-rime
Dbutween HIY infretion and e developoneal of can-
wor, o decreased  incidence of HPY melated  conosrs
can arly he determined after several decsdes. In
arder te reduce the incldence and mortality from
wcervical cancar globally, Chese vaccines should lave a
high cowverage in the population [40]. Figore 2 shows
the maest important events in the history regarding
Lhe screening aod preseotion of HFY iofeclion and
cervical cameer,

Human Papillomavirus infactions and vaccination

in Systemic Lupus Erythematosus patients

Studies from all aver the world showed that HPY infec

fioms ate mote prevalent inopafients with SLE [17-27].
Santana et al performed a systenmate review of 33 stud-
e Ty concluded Ul the diagnosis of SLE dimecly in

creases the risk of develnping eevical dysplasizes and pre-
malipnant lestons [20]. Althooagh the majorty of the
sldies  showed  that SLE  patients  had  mose  pre-
mitlignant kesions than hesilthy women, the prevalence of
cervical cancer was similar between SLE paticnts and
Iosdthy populations ie alowsl all studies [20]. Ooly o
study included in the review found an increased preva

beniee: af eervical canaer in SLE patients [, 21]. The in-
creaged Hek of pre-malignant leslons in this population
waas conlicmed i o mela-amadyss pedocmed by Fand
et al [23]. Seven stodies aboot the prevalence of e

malignant ocrvical lesions in patents with SLE were
nxluded. They showed a 9-lold Dwrease sk o pee-

malignant cervical lesions in this  population when
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Table 3 H'Y vacones efficacy and ceracal cancer coveaae
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Wamine HEY gty wrine officag Coraboal mnerr o T
nHR Fal 15 =05 0 o HIPY diseers el 1o gen ity e £ andl 13 %
e HM bl a0 =225 v HPY i i labse] s e igpen 6, 10 18 el A fsaansn] %
0% far esromal penial disssss [mam)
WHA = 10, 1sard "/ 2 oo HRY disener elicd ioogerenmas s, 10 16 ane | A

A, 4545 5 anc BH

S W far HPY dhoease redaten oo genobpes 57, 03 45, S and S8

A bnenaiivnn: WP brealonl waccine P guadesdenl souire, B0 D vaunl vaedne, B T pogilloniesine

Bt froan Comumdtes G number 891 [57]

compared w bealthy individoals 23], The studies in-
clucled in this mela amalysis did net inclode any long
term Fn-'lln'p'-up data, Whether these pm—lrallpanr |-
sioim progress o corvical cancer reosing wecear, An ea-
planation for the higher prevalence of cervical dysplasia
in SLE patients i rhat clearance of HPY coald be related
to adeguate innate and adaptative Imimune reaponses, A=
Lhese are impaired in patienls wilh SLE, deurance ol U
wvimes could also he impaired or mendy delayed, resulting
in persistent carmage of HPV, as well as persistent le-
shoum B 24, 24, 61].

There is no oconsersus in the littntre regrding the
rale: af imrunasnppressive dmigs as a predisposmg factor
foe the cervical abooromlities cavsed by HEFV [ 1%, 240, 25,
T maajority of thee stk showed oo associaden, How
amreT, spmie evidenoe SIEfRsts arathinprine and infavenons
cyclophosphamide use could contrbate to the develop-
ment of persistent HPY inlections and subsequent cone-
plicatioms [19, M0, 25 27].

It is clear that parients with 3LE are at inercased risk
L Ju?dup HEY palections. Thus, il & rcasonable that
mare rigorous criteria should be applied to cervical cin
oer sr.rr:mirg; mn 41LF [nﬁm‘ts.. with shorter intervals in
between  examinations than the general popolation,

associated e HPY vaccination [19]). The introducton of
thee HPV varcine= presents an opparuanity lar cereieal
CAMCST Preyentien. ALE patients shimld benefit from pre-
wentlive vaccipalioone Thecelove, iU i cascolial Lhal (e
salety, immunogericity end elficeey of the HPY vaccine
in this spacific populatinn will ke studied,

The ELULAR recsnmendations for both childeen and
wlulis with cheunmlic diseases state tal e HPY vac-
cine: should he considered in patients with aatoimmune
durcases. An associztion with wenoes chrombocembalic
evenls (WTE) wed e gHPY waccioe lad been pepocbed,
which l=d ta 2 side nate on this in the recommendations
regarding the vaceine [62] Howrver, correns evidenon
Tromm Y97 585 girls did not show any assoeiation between
HPY vacvination and possible VITE Lo this bage colwrd,
nn aseciations hetween HVP vaccinatinon and  ant-
mmune of neurological adverse cvents could be shown
willwer [63].

Hinwee the HPY vaccines were licensed, sx o ginal arti
cles and one systematic review have been pablished re-
parding B salely and duounogenicily of Quse vaccioes
in patients with autoimmene disease [53, 5% 64 67].
Three articles shidicd the safehy ared immunogenicity of
the vaccine in SLE patlents [66-68], two In juvenile
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idlivgratlic arthritis (J1A) pelients [&1 64], one in pelienls
with juvenile dermatomynsitis (M) [G8] and one in pa
tlents with inflamrnatory bowel discase (13D [65], Creer-
all, e vaccioe seems o e osale amd Lo in
patients with an autimmuone disense,

The: largest shady assessing immunagenicity and safety
af the HPV waecine in patbents with SLE included 50 SLE
patients and 50 healthy conlrols bebween e age of 18
and 15 years, At twebee months atter receiving the firse
vaccination, serocanversion rates in both groups were ad-
eguale (Fatients Controlss HPY & 32 % ws 9H %,
HPV11: B9 % v 98 %, HPY 1R %5 % vs 98 %, HPY1R: 98 %
vE A0 KL A et imm‘.lnngrn'irit:,-‘ af the: vaocine was as-
socialed will Uw use of low-dose prednisclone or myeo-
phenclate  muedetil, Adverse eventr were not different
hretween patients and contmals, Mo significant differenee in
rate of flares in the vacdnsted group and a contedd group
wl umarcinaled SLE patients was lound [&6].

A pilat study inclsded 6 patients with childhaod - onset
SLE who were vaccinated in the cantext of the natioenal
vaccination proggram [BR] The vaocine indeced seoopuosi-
tivity tor all isotype: in a high proporton of patents, al-
thrugh the grometric mean titres were loswer in patients
than those in healthy coatrels. An uncontrolled study in
20 SLE patients also showed o high seropositivily rate
tor all isobypes [G7]. In both sidies, diseass activity was
moasured with the SLE Discase Activity Index (SLELVAL).
Prior o vaccination, disease activity was bow in 2l pa-
tiemis, Durng Inlhowup, disense activity remained  low.
Ten neldimoderane flares were rr'pnrrn.'l. Thess farcs
wire penerally simdlar be e Qares e pativats Jesd in
the year prior o vaccimation.

e shedy evaluated the change m hrepitalizations for
SLE in the United States sinee the introduction: of the
HPY wvaccine, Lo assess il Hi.l.rlﬂ.}' [FAL In Lhis slucly, o evi-
denee of anincressed amonnt of hospitlivations for S1E
vaas found sinee the intaduction of the HEY vacane,

e HEY waecioes Dave bevoe studied i sl prowgs of
patients with sutoommuone diseases. In thess groups, the
vaccings arc shown o he immuancgenic and sate. As anti-
body tires are a proxy or protection for most vaccines,
larger, controlled studies are needed Lo compare the antd
brady titres in patienks s in cnmtrole. When antibody -
tres are low, an adequate immunologie memory could still
indicate Ul indviduak are sdequately protected when
thery ercrmnter the virus, Therefore, specilic mema ny
apainst HPY alse noeds fo he assesaed in patients with
SLE. suditivusally, loay-lerm studies ane neoossuy Lo oas-
semy the effect of HPY vacdnation on the prevalence of
prrmistent high-risk HPV infectinns in patients with SLE.

Condusion
Infactions represent the main mose of cdeath in petients
with SLE Vaccinadon ts the most important tool in the

Page b of 8

prevenbion ol infeclions, and lee this reeson il s an im-
partart topic ke be discussed inoorder o improve the
care of SLE paticnts. Although some questions sl -
sy, eiverse sludivs lue alwown e Dooswaogenicity
and =mifety of non-live waocines in patents with SLE.
Therefore, use of these vaccines shonld he r!1r.-m1|'nr_'csd
by health professionals,

Evidence about the imenunogenicity and safety of Lve
attenuated varrines in 51LE patients is sll srarce. Wore
studics are needed to clucidate the level of immunosup-
presgion that buens ool patents to be atl sk bom live

agents present in the viccines, as well as the petlem o

mminne System resporse ame ITENaTY pmd1,|:_'t|nn after
waccalion,

HPY is emential in the pathophysiology ol pre
mnl'i[mm'sn cerwieal ahbrormalities and cervical cancer,
canditiong that are highly prevalent amomg wormen 1n all
the wordd Weomen with S5LE presenl even higher risk of
develapment HPY diseases. S1E predominartly affects
women of reproductive age, that t5 the same group
wlhiere Une voowrrence of HPY infeclion is increased. As
the immune system of SLE patients is abnormal, the
cleamaner of the vines is impaired. The resalt is the per.
sistence of HI'W virus in the cervix of SLE patients more
ollen than in bealthy women, what leads o higher
prvalence of cervicnd desplasia and rancer in S1LE fe-
male population.

Mon-live HPY svaccines ave safe aixd able o produce a
predective response even in ptients with amoimmune
dscases. These findings represent a great benmefit for
pablic headth, Eapedially in poorer counlvics wille alaent
screening programs, HPY vaccination stoategies shoold
he implomented. Despites the vaccines have been ap-
proved only 10 years apo, studies perfonmed in devel-
aped countries already showed signilicanl decreass ol
HP presmlence in young vaocinated men and women
[0, &y, Furure studies will heve to be performed fo
evaluale Qe ceduction or bocidence o covical caneer
and ather HPV-related cancers after decades ot HPY
vaceines implementation, as woll as the HPY woc nes”
bomng term efficacy in patents with SLE.
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SPECIAL ARTICLE
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Gestational outcomes in patients with neuropsychiatric
systemic lupus erythematosus

GR de .lcsusl, BC Rndriy,nus:, MI Lacerda®, 1O des S.mlm', NR de Jcsu\', M Klhimb® and RA l.u\')':

Mxportmeet of Obstelries, St te Hniaenily of Rin de Lo

v Bl sand “Deprinunt ol Rbeumatakpey

Snke University of Rio de Janciro, Boyal

Thes study analyasd mateaal and fetal ontenmes of preprances of nenmpsyehistrie sysemic
lupus eryibemastosus patients (ollowed in @ relerence unil. This relrospective cohort sudy
inchided 26 preprancics of pacients saen hatween 2001 and 2015 included with history and/
OF acuve neurepsyehiatre sysiemac lupus erythematosus among 132 prepuancics. ‘Three
patients had active neurvpsychialne systemsc lupus erythematosus al conception. but oaly
one remamed with neurelogical actvity durning gestation, characterstically related to the
inadvertent suspension of medications. Taenly six percent of the newbomns wene small lor
pestarional ape and 4094 of v hirths ware prematase, with an nzonaral death or cardy enim-
plications of prematanty . Precclampsia wos diagnosed (o mine pregnancies, witly two cases of
early severe [orm thal resubied m intrauterme fetal death. Patients with neuropsychialne sys-
ek lupus erythemntosus bad more prematunty and presciampsia compared to patients
withoul neuropsychialne disease. However, when concomitent lupas pephritis was excluded,
the gestalional resulls of neuropsywehintnc systemic lupus ery thamatosus palienls were mire
favarable,  Fapuy (M17) 26, 237542

Koy wards: Neawrapaychiatrie systemic lapus ervthematosns, areteal narvons syssem lopos,

precchumpsia: preterm birth; pregmancy

Introduction

The nsk ol obstetnic comphicalions 1 syslemic
lupus ervthematosus (SI.E) patients is significant,
with higher rates of abortion, inrauierine fetal
death, preaciampsia, fetal growth restriction and
preterm birth.! Pregmuncy, in lurn, may increase
the frequency of lupus flares and worsen renal func-
tion in the short and long term and may lead ta
end-stage renal disease.”

Neuvropsyehiine {NP) SLL has vanabke preva-
lence, ranging from 9.5 10 95%, depending on the
geographic and ethnic characteristics, as well as the
diagnostic criteria considered. NPSLE munifest-
alions are associaled with worse prognosis in
SLE, including multple orguns discase activity
and early death. Up to 13% of deaths in SLE

Carmespondencs 0GR de Jesis, Departsento 40 Chstetrice,
Heapitul Hnsecsitina Polea Ersoto, Dniversidide o Faoda de
Rio & Junviro, Avezida Professce Manodl do Abrew, 500, | andar,
HSE0-IM, Rio Jde Jumwicn, BRI, Bl
Ermail: guilhermodejosusa gl com

 he Attaish 201 Hegrts s poamsmss YONWASEROD bl Yresem an

patients are attributed to central nervous system
(CNS) involvement, as well as a major cause of
morbidity.* ' However, there are few studics in
the litcraturc cvaluating perinatal outcomes in
patients with NPSLE. The present study analyzed
maternal and fetal oulcomes of pregmandies of
NPSLE patients followed in a reference unit

Patients and methods

This is a retrospective cohorl study, based on the
review of medical records of patients followed at
Hospital Universitario Pedra Ernesto at the State
University of Rio de Janciro, between 2011 and
20015, All patients were  disgnosed  with SLE
according to Amcerican College of Rheumatology
criteria.'’ Fvaloated clinical outcomes were disease
aetivity al the time of conceplion, aclivily or reacli-
vation of lupus duning pregnancy and puerpenum
and association with comorhiditics, such as anti-
phaspholipid syadrame (APS) and cheonic hyper-
tension.  Disease manileslations  were  analyzed
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according o the organ or system invelved, sepa-
rated into cutancous, articular, serasitis, renal,
hematological and CNS,

The obsletric outcomes evaluated were abortion,
fetal death, premature rupture of membranes, pre-
cclumpsig, inlraulerine grewth restriction (IUGR)
and prematurity. Immediatc nconatal outcomas,
such as neonatal intensive care unit (NICU) admis-
sion, complications of prematunty and occurrence
of neonalal lupus were also analyaxd.

Results

Of the 135 single pregmancies [ollowed in the study
peniod,  history  andor  active  NPSLLE were

identificd in 26 (21 patients). The mean matemal
age was 28 years, with an average discase duration
ol 9.6 years. Table | describes the charactenistics of
the study patients.

OF the 21 stwdied patients. 17 had history of
cutaneous manifestations (30%), including one
with discond lupus, 17 presented artculur mamfest-
ations (80%), 14 had lupus nephritis (66%), 13 had
hematological manifestations (61%) and 10 had
serosilis [47%). Six palients had detectable cireulat-
ing anti-Ro/SSA (28"4) and none had anti-La/S5B.

Three patients had APS (14%4), all three with
positive lupus anticongulant. OF these, all had pre-
vious Lhrombolic evenlts (doep vein thrombess and
stroke) and two had previcus ftetal deaths. Two
other patients had isolated circnlating antiphospho-
lipid antibodies (aPL), without APS. Four pregnant

Table 1 Clarasclenstics of sludiad patonts, including peneral and pevropsychiatnie SLE manifestations

Mavcrna! Duararho of Mewsi ik Orker SLE
Pestirni N o [year ) SLE (yvawy suwsdleefalaver oo Carvarfdinng
" 24 4 Dhpecxeon, h S , nemal Chmnie hypetengan,
2 o neal Lol
by 3
2 13 3 Nesdache, choma, payrharig Cutanpcay, anbnin, sradix, bematolgeal
hemparas
24 E ] Toesvarse mryclitia, acteuns, Cutanoous, antbnlis Recursone UTH
nearegeny: bladder
4 a 4 T raparse s wiith alerad lewl Cutanvous, ertbnilis
of ponsinoaing
5 Rl 7 Penpberad neunses, beadmbe Cutanoous, arthnls, soroats, damstologe! aPL ) lalL)
h U & Mhzeoxene eonchieis Cutanious, srihrilis Rcanrmene UT1
™ a2 1 Ischionme siroke, seleures Curaneous, anhnls, secodus, foaal Al
LX) 1
R 4N 3 Dhyeexene, oonch Cu wrihailis Chrnaie hypetcadon
v v 1% Serures, psychosis amnesa Cuaneous, anhnus, secoatis, reaal,
Pl In Trmalilogienl
" % 1 Sevrievs Crtanpecae, srbritiv, =rnal heratologizl
u 24 3 Sepses, depression Ciraneous, anihaius, secodus naal, art LA
hemiologien]
12 n & Sclwees Crraneous, anbaits, secodtis naal,
Bauatelogeal
1" m o Ischome simoke Cuanoous, serosiny, menal, heralolopil Al'S
m 9
14 1 2 Il sluks Astlu i
14 % " lechomic siraks Cutanoaus, ankhntie, menal, herratolopel Chmnk hypertenson
16 £l 2 Diywcssae. apaths Cutanoous, sithabs, o Clrnak: hypeteases
" il “ Seiruees, deprosdon Cutanooas, anbnin, swrodus, reeal, Al'S
hematologcl
1% k1] 1”7 S Cutanceus, sribailis, seradlia renal,
Tmatclogcal
" 2 1 Dhaecsse, oo c arthrilis, wrald, by dogiel Hypohymidi
po ] 3 13 Inchommie airuke, heakahe Cutanpoas, sribrilis, =l benatobopizl HIV positine [withew
ALDS Swnifeselon)
b " 3 Sewiens, hoawbihe Cutanpcas, arbrilis, seridtis romal,
hematologen|
"Putients with more than one pregnascy daning the study perod.
SLE systeasc lupus cipt] feoves, EA Tepas aatiomgilant, aC L, paticodiobgen, UTE aisuy tract L APS. antigfaegiliolipral syml \

alPL: antipacspholipic antibody
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wirnpgen liad cheomie by perlensicn (19% ), including
one with chronic renal faihire on hemodialysis,

f}i\l"ﬂﬂ:’ .I'JI'.'L!FH"V

Activity of SLE al conceplion, during gestation and
in pucrpenium were documented accordmg o the
physician’s  overall assessment  at  these  times,
inclading clinical and laboratorial analyses. Tin
cleven pregnoncies, the disease wuas  consideresd
aclive al conceplion (42%), iree witl NI -
festation (11 %0 ). However, the neurolomical solivily
remained during gestation in only onc paticnt, in
the farm of chorea, characteristically related to the
inadverient suspension of mediculions,

Of those with active SLE al conceplion, seven
remained active during pestatian and poerperium,
with unfaverable Tetal oulcome in six cases (Two
intrauterine fetal deaths and four preterm delive
erivs, weludiog two sonall [or gestational  apee
|5CiA] infanis). Only one paticnt was In remission
at. conceptinn and had a SLE flare during preg-
naney, bul it was not related to NP manifestanens
(culameous/seresils). Smilarly, cizhl pregnunsies
presented SLE activity in the puerperism (30%%),
bul none MP. Table 2 hsls those who presented
disease activity at conception, gestation or pucrper-
i and their gestational outeome,

Brtraeerine fetal deaih

O the 26 pregononcics, imlrwulerine [elal dewth
occurred i six (23%), three before 22 wecks (15,
16 and 18 weeks) and three at 22 weeks or morne (27,

el pcames in WPSLE
G fe s ol o

2T and 30 weeks), The patients with Netal deatls al
16 and IR woeks had active renal disease daring
conceplion Lhal persisted during pregmancy, Two
padcnts with stllbirths afler 22 weeks had severe
carly precclam psia {23 and 27 weeks) and the third
stillsoan had severe IUGR at 30 weeks in a patient
with associated APS.

farrauievine growtl resiciciion) smoll for pesiation
L Rew Il.l AT

Of the 23 newborns with gestwbonel ape over
22 wocks, six were 5GA (26%% ) three born prema-
turely and two stullborn. Ultrasonoeraphic findings
of TUGE, ohgohydramnios andior allered [etal
Droppler-velocimetry were observed in hive ol six
fetuses, representing an antenatal detection rate of
#3%. The cohort’s mean hirth weight was 2443 2
(393605 g1, with TR of newhorns weighing more
(han 200802 In the group of SGA mewborns, Wk
mean birth weight was 1462 ¢ (3942445 2],

Frowuaturily
six davs

delivery bepween 22 and 30 weeks amd

Mean pestational ape at delivery was 3% 6 weeks
(2340 weeks), with 12 hkrths over 37 weeks
(52%), seven between 32 and 36 weeks and six
days [30%) and lour delveres =32 weeks (17% ).
Censidering only the live hirths, the froquency of
premafuriy was 0% {eight in 20 live births), The
S20A mlonts and patients with precclumpesia had
mean gestational age at delivery of 325 wecks
(2% 38) and 336 weeks [23 400, respectively.

Table 2 Relation of pateots who had et SLE &t conception, during prepuancy and durlng poerpecum, with shiss of activity

and valeame of peslation

BLE gy
Furmm af caneagasian iy ey
- Mounwbgial, ssusl Peznal
" Reml Renal
'y PRl Rezngl
1 Mrnredepiel, i Mrarvibogrical, rmewiliz
] Fmolis, arthrilis
& S rrils
T Seroediie, arthrilis Bimeilis, neval
- Autlsits Reenal
e
n" Senrologizal, anhras, nmal Renal arihritis
LE Rl Fnal
% Chilaame i Cutanmng, pribsiiie, e
B Remml Ranal

divring porpeniam eenivainmal v

Rzl Fatul dewth gl L weocks

Rimrail Traerrm himibal B5 wowken, R
Renal Proseny Wk a3 wieks

Term sbivery, umareenivul
P bimib al s, MICL
T debwery, ugewentiul

Tzl leanh w0 wacks, SGA

Cubiiesongs, anthidis

Reaml Footeng Tiats ab 34 wehs, MICL, 500
Secruniis Fetul desth 1 37 wacks, i

Feial dleznh wi 18 wocks
Roam| Tevm dibwery, upevinilul
Uik Frtierm hmk ol B wawks, ML SGA
Rimail Frizal dezwh a0 21 weewk e, precbormeda, S04

“First prognancy.
"ewamnl [ET-IITTTEN

BLE: sysiemic lupus orpttemalcews MICL: noonatal nionsyvo care unit admission; 30A: el Tor gestionad age infanl
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Prevelamprin

Mine pregmuncies had precclumpsia (39%). The
onsct of carly severe form, below 32 wecks, was
observed 1 bwvo pubents, bolh evolving walh inira-
uterine fetal death. The mean hirth weight of
mewhorns in preeclampsia patients was 18RO g
(3943205 p), with four 30GA newbhorns. There
were nn caws of eclampsia, placental abroptinn
or HELLP syndrome in this group.

Neanial owcome

OF the 26 pregnancies studied, 200 resulted in live
barths (To%). Among them, 14 were heallhy and
discharged in 24 to 72 havres (70800, As previously
described, three were stllborns and there was no
neoniatal death.

Hin newborns were admalled Lo NICLU, three
classified as %CiA at birth. The main causes of
MICTT admission were  prematurity, low hirth
weight and respiratory distress. No newhorn had
early complications of pematucity {condiorespim-
tory disorders, retinoparhy, necrotizing cntesocoli-
tis, cercbral hemorrhage) andfor secondary 1o
MICLY  {neonatal  infection,  scwere  pespiratory
disorder, renal insufficiency b

Mo newborn had o diagmosis of neenatal lupus
among six pregnant women with positive anti-Ro/
=84 ullhough one of Lhe babies had o 48-hour skan
rash with no nther signs or symptoms that sug-
meslicd meonatal lupus.

(Mhsteric outoomes it W PSLE withou lupus
rivsphrdin

Clomsidering the seven patients with NPSLE with-
oul lupus nephnis, lve had term delivernies. inelud-
ing cne patient with mild preeclampsia, and the two
prolerm barths occurred  al 36 weeks doe (o

Tahle 3
SLE amd pabianls wilhoul BEPSLE, excluding aborbons

premature ruplure ol wembroes, Coly  ene
newhom was 3GA and there was no MICTT admis-
siom i s group,

Comparisen of adverse eveniy between parignis with
NPl nor-NFP divease

Tahble 3 compares the frequency of S1.F activity and
adverse obstetric events betwesn patients with
MPSLE and patents withoul those manifesialons,
exchuding those who had abortions. Patients with
MNPSLE had mare prematority and preeclampaia,
wilh also o trend lor more disease activaly Junng
pregnancy and SCiA infants.

[ Mcuession

Despate literatwre repocts on maternal-fetal compli-
caliens of pregnoncies m SLE potienls, wspecielly
with remal manifcstations, there arc Fow publica-
tions addressing NPSLE in pregnancy. These are
included an cohorts or retrospective analysiz, bl
MNPSLLE gestational resulls ate inlmequently studied
separately.

Soame repoats illustiate the potential severity of
MPSLL in pregnancy, ke the coourrence of lran-
sient myelitis with progression (e paraplegia and
switemie vusculits with cerebrul necross, resuling
in matemmal  death. ™' Another case  report
descrihed a patient with an wneventful pregnancy,
wilh lerm cosorenn seclion [or active pemial herpes,
who  presenied  with chores three days
postpartum. '

El-Saved and celleagues analven] five WNIPSLE
pregnancies, with three developing neurolomical
activity during pregnancy. In the first case, there
were frequent episodes of seizore and headache,
wilh copnitive deficil, diserientation and memory

Frequency af &1 F-related and adverse shetetric events berwesn peticnis with WP maifesiations nf

AIELE
At cnvapiion 129 prepmumeiar |
SLF achivily diring prcgnamzy LERLE]

11 {Ea85)
Seaall oy gealatkonml e elaan L] |
Frocolampain RERLLH]
Stillkiri® R R
Camanioniod s ol debvers mowocks EEREE )

fmwam | A3

Berth wegaht is ggans (iiean 28414913

R R P

1V prenoemcier O RRsa Y

25 223 ]

M 2T .

a7 24%%) 47
T [(E]]

ERRE] inin

oIS nay

TR, 5k 1S i

® % squared, lisher's cxact teet and Stodont’s © test when appicabde.
SLE: sysremie lapus ervihermeiasns; &P nenmepeyainarng NERLE naregeadmannis svsiemie hips erybemieas
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and speech alters Uons within a year. The peslation
occurred withoul other maternal complicutions but
oligohydramnics was deteeted at 39 wecks, The
second case presented seizures during pregnancy
und puerperium, prevelompsin and gpns of chron
tiztul distress, which resulted in premature delivery.
The last patient had chorea and altered mental
status from 11 weeks, with posterior severe pree-
clumpsia and ledal growlh resinction thal required
dc'l'r'li':rg.' at 2 weeks. The infant died at 71 davs of
lifie. "

I or eohoit, those with NPSLE had a disease
activily rate of 2% dunng pregnancy, higher than
desenibed by Smyth el al. (25.6%),7 bul lower Lhun
reported by Borella of al. (57%))"" Results show
disagreement in the literature. with some studies
evidencing an imerewssd osk of SLE  aclivily
during pregnancy and pucrperium, while others
repaort @ similar risk of reactivation companed 10
nen-pregnunt SLE pulients.'” This can be explained
by the disease heterogencity, hmited number of
patients invalved, lack of homagenaous eriteria tn
define discase activity and diffcrent treatments wscd
during pregnaney.

Must of the disease acbvily reporied was nelabed
te lupus nephritis, which is dircctly related to
adverse ohatetric outenmes. Despite the small
number of patients, the anolvsis of pestational
resulls of patienis with MPSLLE withoul renal dis-
case in our cohort suggests a favorahle outcome
overall,  withont  significant  morhidity  far the
murther or e child.

Two paticnis with NP manifestations  during
conception had no neurological symptoms during
pregnancy, but remained with renal flare and had
fetal loss at less than 20 weeks, The third case with
BPSLE wl conceplion, allheugh chores remaimed
during pregnancy, had a favorable outcome with
a term healthy mewhorn, This parient had  pooi
treatment cdherence, so chorea was rapidly con-
trovlled afiler medication adjustment.

Considering the clinical characreristics of the
study population, we Tovnd a frequent associalion
of WPSLE and articular mamlesteton (arthnos;
arthralgia) in our cohort, present in 30095 of the
paticnts (17 cascs). The available data on  this
issue are sonflicting and old, with some pablica.
Lons suzmesting 4 megative associalion belween
neurslogical and joint manifesions, ™" swme
others supsesting a positive association,' and
others not,

Among culancous munilesiulions, coly one of
the 21 included patients had discoid lesions. Such
A finding may represent a milder eourse of S1LE and
could be a profective Tuctor for NPSLE. Diafferent

el pcames in WPSLE
G fe s ol o

pathophysologial  mechamsms, sech as  small-
vessel non-nflemmatory preliferalive vasculopathy
in WP digcase instead of the perivascular inflamma-
tory infiltente that is found in cutaneous lesions,
muy expluin this nemitive cormelation. ™

Studics with non-pregnant patients have found
an association of WPRLE with ATS, mainly arterial
thrombotic events,"™ Karassa and  collaagues
lound o $4% association between APS and NP
manifestations in non-pregnant weomen. Inooar
study, we did not find such significant association,
with nnly three pafients presenting an associatinn
of NPSLE with APS." The same authors described
anii-Fo/S5A positivily in 38 %, ol Lthe non-pregnant
population, as well as an assaciation between anti-
Reoy85A and NI* manifestations.

Aboul 20% of pregnances in paticnls wilh lupus
cnd in first trimester abortion or intrauterine foral
death in the second and third trimesters.” Tn this
sludy, we foumd 23% of pestubonal losses (six
cases ) bwo of the three abortions were associated
with severe renal diseasz at conception and preg-
nancy, two stillkirths oocurred with carly pree-
clampsia and TUGR and the third stillkirth had
severe IUGK, Disease sclivily, specially  renal
flarcs, and/or other placenta-mediated obstetric
coumnplications {precclampsia, TUGR) were clearly
related Lo fetal losses.

ILGE in lupus 5 observed in up Lo 30% of
pregnancies, == gimilar to our finding of 26%,.
Thiz justifies screening, for TITGR in all STE
puticnts aller 26 weeks of pregnuncy.' 1UGR
suspicion should be confirmed with appropriszte
birth weight curves abter delivery, which  will
denete a 50A  infant. The 23% rate of 5004
newhorns inour study 15 in agreement with the lit-
cralume for SLE palients.

The precclampsia incidence in this study was
39%.  somewhat  higher  than  the  previonsly
deseribed rates of 14 te 30% in SLE*' Ay
mentioned earlier, the high prevalence of lupus
nmephritis in this geoap may have influcnced thess
resulls, Maost of the cases (seven of nine) occurred
al 34 or more weeks and, alihough three newborns
required NICL admission, all had good owteomes,
with Apgar’s scores of =7 within five minutes of
hirth and mo appareat morhidity after discharge.
Both cases of preeclampsia with very early presen-
Lution {23 and 27 weeks) also had severe renal flare
and intrauterine fetal death. These data underscore
the necessity of high-risk pregnancy eentfer prenatal
cure [or lhose palients, ws hyperlensive disorders
are the primary cause of maternal death in Latin
America and still a serinus pablic health problem
in Brazl

ELY|
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In the same fashion, prematurity plisys @ signifi-
canl role in neonatal morbimortality in SLE preg-
nancics. The prognosis of preterm  infants is
influenced by gestational age and hirth weight
and, although 40% of the hive births in our analysis
were premature, only two cases occurred belore
32 weeks. Deliveries hefore rthis cnt-off, cassified
as extreme prematurity, cenfer a higher risk of
neurological st.qm.luc wilth cerebral palsy rales
rcachmg 12%.77 Despite a NICU admissian rate
of 30% of Im, births, all but one related (o prema-
turity, no sigaificant morbidity was observed in
these concepts.

We did not fmd newborns wath conlirmed diag-
nasis of neonatal lupus despite six pregnant women
having anti- Ro*’SSA probably because it is a rare
uxnplx.dlmn.

In conclusion, this analysis of a cobort of preg-
nant SLE patients suggests that NP manifesiations
during pregnuncy ure infrequent and not directly
rclated to adverse obstetrical events. The renal
discase overlap seems Lo conler o greater rsk (o
pregnancy outcomes. Further studies. with larger
numbers of patients, are needed to better evaluate
the behavior of NPSLE patients dunng pregnancy
and optimize treatment.
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RHEUMATOLOGY

Challenging cases in rheumatic pregnancies

Cuoghi Edens'?, Bruna Costa Rodrigues®®*, Marcela Ignacchiti Lacerda™®,
Flavia Gunha Dos Santos™, Guilherme R. De Jesus™,

Nilson Ramires De Jesas™, Roger A. Levy™?,

Cianna Leatherwood®, Jess Mandel® and Bonnie Bermas’

Abstract

Inis aricke describes thres caomplicaed cases in rheumatology and pregnancy. The first case slucidates
the challenges m treating SLE in conjunction with puimonary artenal hypertension, while the sscond cass
teatures an SLE-gsffected pregnancy with development of portal hypertension secondary o portal vein
thromboss related to APS. The third ceae | a pregnant woman with atable S1LE wha developsd throm-
bertic microAangicpathy caused oy atvpical hasmalytico orzemic syndeome, and filsd o improve desqite
mulple measures ncluding eopsy and elective preterm delvery. There are grave and uniqus chalenges
tor women with aitoimmune digesas, but adveras atcomes can sometimes be avoded with carehul and
mursisciplinary medical management. Pre-conception counselling with regard to medications and dis-
ease treatment ahould also iIncdude discussion of the acdvizability of pregnancy, which may be dificult for a
patient, but present the best course for optimizing hesth outcomes.

Key worda: anti-phospholipld syndrome, portal vain thrombosis, portal hypertension, pregnancy, pulmonary

arterdal hypertension, sclerodemna, Stillbirth, systemic lupus enythematosus

Rheuinalology key massagas

« Rheumatic daeases in pragnency prasant with & wide rangs of sympioms and presert significant clinical

chalangee.

» Cases prosonted demonstrate that keeping a broad differential dingnosis is essential o providing the best cann.

Introduction

Wiomen with rheumatic dissese can present with a rmoyriad
of symphens, some cosing cabsirnophic illess, The
three cases pressmted here demonstrate that pregnancy
can e complicated by a wide renge of ailments and thet
keeping an open mind and a wide dilerential disgnosia
an be essanlial 1o providng the besl cane. Each palient

" Ot i ot Fediafing Imectcus Uiscases and Rheumatology, Hanbos:
Babies and Chilcren's Hosprtal, “Divsion of Fheumatoiogy, Wniversky
Huspiials Clevelard Modca Gonmer, Clveland, OH, LS8,
*Department of Dbstetres, Demprment of Fheumaioiogy, Hospial
Unkecrsity Podno Enncsto - Universideds do Estodo do Ao do Jandng,
Fio de Janioo, Draed, *Division of Bheumenoiogy, mmunclsgy ang
Micrgy, Brigham and Women's Hospilal, Boston, M, *Dvsion of
Pulmanary, Critcal Carn and Sleep Madicine, Linvensity ol Califomin
Ssam g Sohond af Medicne, San Disgo, G and *Dvison o
Rrssirmilic: Disaesis, LUnkomity of Tecan Soileasten, Do, TE
LSS

Fubmitied 1 Clcfobar 901 7, meisad vencon sccepied 11 May 2006
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Dbsinichics i Ahiimata ooy, Frdnbaew Sabies s Childman's
Hessital, 11100 Siiedied Asnnies, Cliakng, OH 44108, LISA
E-mat oo scdonsfignil cmm
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diascribed has a sedows undedying rreumatic desase
Unal, Lakem akorer, can oflen be sucoessiuly nensged n
pregriancy with careful plarning, strong medications and
chesme attenton. But cach woman desaribed developed an
urepetched and e complication that puol her life—and
the Iite of her Lnborn chid—in pesl.

Gase 1

Tha patiant & a *4-yaar-nld African Amancan femala disg-
nosed with SLE at ags 18vesrs aftar praserting with arth-
ritis, malar rash, leucocytodlastic vascuitls, fevars,
fatigue, anaemia and lymphopania. At dagnosis she had
a nigh tire AMA and positive Smith, RNP, SmRNP and
aFL. At ape 21years she was diagnosad with WHO
clhiss WA LN cousing chronic profeinuria of 29970 amd
Faeed bresen presscribesd rycopbenolaie, After an unplanneod
pregraney resulting in miscarrage while on mycopheno-
lvte: it age #2 ymars, this medication was ssoppod and she
was storted or tacrolimus snd AZA, Her medications at
prementation induded AZA, HCGO, prednisons 15 mgsday,
aspiricy, ksinopnil and tacrolimes.

A gl 1 b mmrsmi, posse soeel parm jon s sl e
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i cases imrh prog

Tamre 1 Coaclive parameters of PAH in a pregnant patient while on epoprostenc

Gestational age 20 wocks 4 days
Epaprastero dosa Pz

BRIWT predicted distance jm) 177

EMWT aclua dislance [m) 32

EWT distance predicted () m

Bury s’ 3

BMI hgim) ADLG

21 weehs 3 daye 27 weoks G days

& rigp'kipimiin 12 ney'kgfimin
478 am

375 az4

73 a0

z 2

40,7 418

*Finrg Asting of Parcsivar Frartinn Soala, O=nona 10 = mesmom. PAH pulmonan arteral ypartanalon; AT B minowak

teat

At moulire: rheumastology appointment, she repored a
dry cough nd dysproos on exedion. A chest rdiogragh
rvvisabed  perihibr corgestion and  cardomegay. Her
mechocardiogran was notable for o proseresd ejection
fraction, an erlarged nght wertcie: BY it redoced con-
traclility, moderaie tricespid regurgitation: and @ small
procardial efusion. Out of conoem for pumonany hypar-
tension, Aght heart cetheterization (RHC was scheduled,
Far protocal, a pra-procedura 1rine pragnancy Ret was
collacted and ratumed positive, The procadura was can-
called. The cardiolopst started furcsemica, dscontinuad
hear lisinopril and she was continued on tha rest of her
cuipatient medication regimen.

Thress months later, 6t 20waeks gastation, she was
geen In the pumonary hypartaneion clinic sk & differant
medical fecility with dyspnoea on exedion, rapid waight
gain, perpheral cedema hypertension {14881 mmHg)
and a BMI of 41. Cerdiec suscutation found a spit 52,
accentualed P2 and 145 sysbolic murmur at the lell les e
aternel bonder. Sne nad 17 pilling pretibial oedama, tace
oadama in Lhe hands and periorbital oedema. He labs
were nolable jof mild anaemia, e aburnin (1.4 940,
mypocomplementaemia  and 2540 proleineia with
romal - creatining, platelets  and  liver  erzymes.
Gonsistant with her prior history. she had a high titra
Al and positive Smith, Sm/RNF and ANF antibodies,
rewenver, she alzo had a low-positive dsDMA titre and
hiar aPL festing wes nagative.

She wea admiftad 1o the hoapizl rom the clinic for fur-
thar warkup. Her echocardiogram hed a preservad ajec-
Lion Traction bul volume overload, a moderalzly ankanged
BV and RA, and a amal paricandial effugicn. The Y sya-
lolic preseure was B3 mmiby. Echocandiogram flindings
were conceming for moderale pulmonary hyperlension.
A venlilation perlusion scan was read as low probability.
FHC was performed and demonstrated a palmongry ar-
Leriil prressure of 42 mrnHy, soosisbent wilh moderake pul-
morary arlerial hypertenson [PAHY, presumably bypse 1,
sccondary bo her SLE. Epoprosteno’ was nitinbed of
2rngykgrin, with near resoldion of har peripheral
meciema and chespooea,. Lenglhy dissiussions were bad
with the patient, her rmedical esens ancd bee family doe
to the modalty ask that PAH coresys o both mether
and foctus as well as the theonctical theeat of pre-term
lnkowr with epoprnstenal therapy. She desred to continue
tha pregnancy. Enoxaparin was started dus to the likali-
b of thrambinsis seenndeng to SLF, gravid stata, PAH,

e Wi by L S T b e

abesily, proteinuria, ndwelling centrsl Ene and prostocyc-
lin wse. Discharge medicalions induded  higher-dose
furosemide, metoprolol, continuous epoprostenal and an
incresimed dose of tecrolrmes, inackdition bo ber prior SLE
rredications, Epoprostenol wies Sieed 10 12 nglgfimin
after discharge, with subjective and object e mposee-
mert, illustrated in Tablke 1.

At har 33weock pronntnl visit, she described warsening
dyspnoaa and tha inshilty 1o lay supne On axamination,
she had 3" pitting cademe to the thigh, sdamatous hands
and a blood pressure of 1489 mmHg. She hed gained
1% pounds sinca her recant appoittment. Har orain natn-
uretic: paptida, platelets, ar enzymas ard creatining ware
normal, howessar, har uring otal protan wes wa’:.ralmm
at 16941 and complemants were lowar than at har PAH
diagnosis (Tablke 2. Urinelyss returned with 15white
polood cells WBCsyhigh-power field (hpfl, Sred blood
celle RECsInpd, hvaina ard celular and granuar casts.
Tre lacrolimus leval was low. Anechocandiogram slwed
a hypardynamic kBN veniicle, secerely dilaled TV and A
ard a modarate pericardial eflusion. Al SLE medcalions
were oontinued, acrolimus increased and disresis was
atlempled. She remaired an epopostens 12 npkpimin
Sha wes given betamettasons for foatal lung maturation.
cragsing doses of metoorolol and matyidopa ware
trialled dua to worsening hypertension. Out of concarn
for SLE flere manifasting as worsening protainuria, hypa-
complementasmie and pericardial effusion, predrizone
was increased from 15 to G0mgsday. Thres days after
this increesa, she began having nesdaches and blurred
sigion  wilh  syelolic Dood  pressures =1BDmimdHg.
Magresium infusion wes bagun wilh concam [or supe-
imposged preedampea, allhough unc acid, liver enzymes
ard plalelel count did nol suggest this astiology.

Due 1o her worsening clinica piclure as well &5 mew
Toetal heart rate decalerations, & ungent caesaraan deliv-
ey umler  generl greestbesia owas  Erfornesd ol
Twesksddays geslation. Bhe receved inbaoperative
siress-dose slercids. Cordiothoroic surgery, coandioc
ared obstedric macsthesia nd the esirscorpores maem-
brme moygemation team, as owell as obstelrics, neond-
ology and  pulmonary specilsts wee present for hoe
urcewnpdicated  chelivery amed  bilsteral  tbal ligation,
& healthy bay, Apgar scores 809, was delivered. After de-
livery she wres admittad to the surgicnl intensive oore unit
A and ber coursa was complicatad by / laga post-
partum haamorhage Whils hs mnther was recovaring,
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Tamre 2 Laboratory value al nitial PAH visil and sulbea-
quent worsaning 13 weaks later

WEC count (<1077 5.4 4.8
Haermoglotin (il 105 kvw 9.8 low
Platakats | 10%1) =] o]
Cireetiring mgdol) naz 050
Albumin f4d) 1.6 low 1.4 low
AST (D 1& 13

ALT (LMY 14 15

3 {mgdd] 57 48 low
24 (migdd] 12 low " low
Aot A LM 100 positive R D pesitive
Spot urine proton gy 4.0 high 6.5 high

ALT: alarine transaminase; AST: asparabe ransaminass.

the newborn spent 1 week in the neonata ICU receiing
rouling e and ad no significant events or intervertions.
The pmatient was conlinued on har pr'n:'r ﬂJ1|.'Iﬁ1iI-.’I"I! radi-
wwlion regimes, induding epogrostenol wilh @ precdnisore
taper, and demonstrated o evidence of post-gurbom SLE
Mare Both were dischorged from the hospital of 1 week
post-partum, at wheh tme e spot urine dal proden
s 4.500.

Discussion

This case presents many challenging cinical dilemmas, n
ganoral, those with SLE can and do hove suocessful preg
rancias, Patiants should ba coursallad, howaver, that im-
proved outcomas for hoth mothar and haby oecur when
pregnancias ara planned, allowng for the cessation of
teratogenic medications and disaase confrol, making re-
productive heslth counzaling an essential part of their
rhaumnatolegic care. Initialy our patient was danied &n
FHC dua to her gravid state, however, this s not a contra-
incicetion for this procadure [1]. Az en RHS doas not vss
confrast or luorcacopy, Aska tor the toatus are low when
compered with lefl neart cathaterization. RHC complica-
lions incude bleeding or biuigng, preunsthorses and
more r-a.rBI;.' ar embalism, ﬂr‘rf‘l}‘u'lll'liﬂ. hrombosis, infec-
Lion, lamporade and pulmorany aery rupluee, Dl e
are no reports of hesa being mode Fequent in pragrancy,
in Tacl, oulmansry afery calhelsrs are comman in abskal-
fic inlengive care. Echocardiography in pregnancy aciu-
ally  ovensslirales  pulnerniry  pressures,  pokmlially
leading o boodfreguert disgnosis of PAIL  highlighting
ther newsd for RHG in obstotrio patienks [2, 3]

While pregnaresy and the dagnosis of PAH oocurned
conourrmily in this cose, PAH itself & an indicadion o
ateise against conoepdion in those with o without CTD
[4]. The: Buropesen societies for cardology and resgicstory
diseasns hawe: limited guidelines about PAH and preg-
mancy, bt thesn incude #at pregnonoy showd be
discouregad and contraception, including medicsl 536l
izefinn, is mdiceird: tarmination should be discussad if a

woman e pregnant; and ‘disease-lamated therapies,
planned gactive delivery and effective close collaboralion
Babepan abstelicans and the PAH lean® are important
[&) Patients wilth PAH shoukd be affeed medical sberifza-
tion and relabla conracaption modalities. Basad on the
greatly increased risk for morbidity and mortalty, termin-
ation of pregnancy should ba offerad independent of fune-
tional status or objective findings. This recommendation &
based on the known increased sk of morbidity and
rrnrtaliby.

Shudes prior o prostaglandin therapy estimate @ 50%
chance of mortality 10 both mother ared baky [ More
moent shidies estimate the probability of death to be
184084 [7-11], nndd it is higher in women with rheumata
logic dieorders, oflen due o complications from pre-
edlampsia and disease flare. A majority of these dealhs
are allribubed ko AV Rilure, athough ey are allen multi-
Tactorial, imvohing respisatory Tailore, Kdney filore and
tamamorrhage. bikerraaliorsl cese shodies reporling PAH
and prostacyclin administration in pregnancy  nave
damarstrated that starting this medicaton esrly in preg-
nency leads 1o an improved sureival rete [10, 12-18), al-
though pra-term dedivery is still present in -50% of cases.
i dons nob appesr from these case studies that prossta-
cydin thempy has a teaogenic offect. The prefernesd
prostacynin dodivery is pamental, This mode of defvery =
the most eficacious, has a rapid onsat of action, titrates
agaEly and has besn sucoessiully paired wilh oral
phosphodesierase 5 inhibilors @ldenall and tadalafil.
Balh epoprostencl and reprosting are classilied as preg-
nancy calegaory B, ilioprost is calegory G Inhaled prosta-
cyoding hewe been used but are recommended for mikd
clazses of heart feilure without significamt BV changes.
Calcium channel blockers heve also Deen used with suc-
ces end are safe in pregnancy. On the other hand,
erciothdin recepdor antagonists and soluble Quanylste
eycase slirmulador are not recommended in pregrancy
ciur bo iersdogenicity concerns.

Regarding deleery mode, there is no expert consenss
wharther caesaresin or vaginal dedivery is safest for women
with PAH [ 19, #2]. Theoreticaly vaginal delivenzs nave
miore heemodynamic cxmpicaliona due to Valsaba man-
oousres and assecigled mloral raurdogic sequet af
childbirth. Anaesthesia lor caesarean delivery rmusl be
chosen carefully &5 there are also nheran] hsmadymamic
rigks with genarel ansasthesia. PA cathetenzaton may be
useful in ither mece of dalivery, but is not standard, Mo
mattar the mode, delvery should be planned and pe~-
formed at 8 cantre with a mutidisciplinary team able o
aawre for svth mother and baby. OF note, the lghest inc-
donce of thmmbosis, cardiao decomperesstion and death
in reporied mewes of PAH is within the fist week post-
parturme Patients shoukd  remain hospitaized  during
this  parind  d  anlicoagulaton oonsideresd [19).
Anlicoagulalion is conlrovessia in PAH. even independant
of the pregnant slate, due lo side ellecls, pariculady
bBleading, a4 wae sean in his patient M), Al palenls
should be clossly Tolowed post-parturn, as ey are stil
at risk for hsamodynamin compromisa
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pregnancies

Tame 3 Serum complerment referance ranges in heallhy
preqnant famales

First Socond  Third
Complement trimester  tmester timester
] B2 1T 44 114 o meg B
L4 Te-45 g9-45 T 1747

Information surmmarized from Gronoeskd [20). Al units e
miligram per declilrs,

Itig difficull 1o delermire whether the palient had pre-
e-::la*npsia or 1 her climical l.'l'\lbﬁl-_"l'lil'g was an esslulion of
er lupuss Arguing for pre-eclanpsia wiss here gestationa
aga, risng blood pressura, headachas, cramatic incraass
in proteinuria. the aosence of othar lupus symptoms, as
wall as her repid improvernant following dalivery. Arguing
ainst precdompsin was that ber platelets, hopatic
function and unc acedd were all ormal, e Laorolimos
hrwrd wirs loww, putling her o risk for renal disease flaee,
and she had daclning compement levals. Complicating
the latter astiology, G3 end G car be low during preg-
rancy ewen wilhoul a dagnoss of SLE [20] (Talxe 3. Oul
of concem for a lupus flare, she recodved an increased
prednisaone dese. which hes o known sida affeat of hyper
tansion, which possibly led to har headaches and vision
changes and corfounded her case. Aaliclogical corsdar-
alion wirs alko given o candiac lamponade o worsaening
pulrmreary hypetension. Har moderate pericandial ofu-
sion irmrosend quickly wilh cormarnenl dioress amd pred-
risona, nding ow tamponsde, Dot without  further
glucdaton of the causaton of her decompansation.
Wihile she did not indergo an AHC or have a pulmonary
arlery catheter phiced, she improved without titration of
her epoprosbenol, making worsening PAH anlikely. PaH
affeezts thue anhility for increese: cardise outpot and incresses
pulmorary vescular rasistance. These akerad hasmody-
marmics, accompanied by ihe cardovascular effects of
pregnancy and the theorelical pathophysology ol poe-
colampsin mealving  norased  plhsma wolume  and
racuced systamic vascular rasistenoe dis &n tha tarina
spiral artary failura, may axplain the dannmpersaton saen
in this matient and olhers with PAH,

This cesa s en axampée of a succassiul, unplanned
pregrisncy @l conournenlly disgrosed PAH inoa palient
with wellzonbrolled SLEC with baseline probeinuria. This
patient's course emphasizes the mporence of racogniz-
ing PAH snd pursuing & full evauation &8 wall as begin-
ring treatmant early in pregnency for improved outcomes,
Farenteral prostanods have been shown to be sate and
acheartageous in pregriancy, as seen in this case Withoo
this tremtrment, mortality rates are unacoeptatily bigh, but
with therapy the risks may he modified, altbough dats do
ol sxisl W0 demonstrale the axdent of the improverment.
Thie case aled highlighls he challenges of dalermining
whelher a palenl has  pre-eclampsia or a lupus
flare— patiants with S1F baing at Aisk for hoth

e Wi by L S T b e

Caze 2

A 2B-year-oid Brazillan Afro-descendant patient, bom and
livirgg in Fio de Janeirg, was admitled 1o our high-rigk
pragnancy clinic for women with ayalemic aubdmmune
disessas ol e Hospild Universitirio Pedro Emesto in
Rin da Janaira, Brazil, in Jenusry 2076, § was aer fifth
preqnancy; sha reportad havirg ona heatthy 11 -waar-nkd
50N, one previous naonatal death due to conganial heart
dizaasa and twio stilbirths at 23 and 32 weeks of qesta-
tion, raspectively, with the last delivery complicatad by
pre~eclampaia end placental sbruption. Tha patient was
frat examined &t our clinic at 23weeks of gastation
presenting with ascites, recent upper gestrointestinl
bleading and haamaodynamis instabiity (syncope and dys-
phogal. She was sdmitad to tha hoapital and managed
wilh Chnical supporl, Hood ansbesion, remdyal of 21 of
asgilic fluid by parscentesi and endoscosic ligation of
vesoplageal varices for axlra-hepalic porla) vain obelruc-
tion (FHPVC. Sha reportad prsenting the sama signs and
symptoms durng the previnies swo pregnancias that re-
suttad n stillbirths. At that time her paysicians treated
the oasophageal verices with endoscopic sclerctherapy,
but no furthar investgation was performed. The patient
had a history of alcohol use from agea 20 to 24 years,
but denied presant cansumption of alcohal, The laborateny
workup revealad high titre aCL (145G phospholipids and
1Z¥ M phoaoholipids), that ware paraistent, wih negative
antl-beta 2 ghycoprotein 1, LA and ANA, tests. A complete
Eood Gl Count showed araemia and Trombosylopenia
heermoglobn 6.6 mgd], plateksl count 62 [l}l]l.;dls."lllnlal;
sornlogio iosts for syphils; hepatits vinuses & B and ©
and Hiv wera nagetiva, Tha cutturas of the ascitic fluid
ware nagative and oyinlogy showad tha shsenma of nen-
plestic calls. Abdomiral Doppler S idantfied partal reca-
nalization of an old portal vain thrombosis icavernomeatous
transformation of the portal vein), homoganaous splano-
miagaly. waluminaus ssctes and no signa of coronic lver
digassa. An upper gastrointestinal endoscopy showed thin
and inamediate thicraes oesophageal varices snd mild
partal hyperterave gastropathy. The fingl disgnosia wes
partal hypeneansion secondary to portal veln thrombosa
mzbrted 0 APS type 2 [21) with thromiotic and obsieiric
mrnis a5 classical manifestations and thrombooytopenia
a5 p non-arfona manifestaton [20-24].

Bftar 13 days of hospitalization and no frthar bleading
avent, tha patient was dischargad in stebla corcifion, with
prescripions for encxaparin 40mp'cay. divmatics (-
osamide and spirorolactonal, & [-blocker [propranolod)
ard an ron suppement. She was fallowed for prenstal
care At our centra ard remainad sable untl tarm,
undargoing labour induction at 39weeks of pregnancy,
with a live-oom baby girl of 28009, The Apgar scores
were 9 at the 1 end Smin folowing &n uncomplicated wa-
ginal dallvery. Thera was no need Tor IGU admission for
e molher or e intanl. Both wene dischanged 48 h aller
dalvery with rouline obeeralion. She was asynplomalic
at the follow-up visits al 20 and ABdays aller delivary.
Tha u=a of 5.0, enoxapain wis kapt At A0mgiday for
fiwmaks posi-perum, as well as the mmaindesr of the

108

CUEPRIRY !i(l”ll LKL el vant]

CRNSR-AEN TG SHICSIlg HRIR NI al g sl

Lesy Hidess

1 BFLELls

i g A

By R (2T ) ST e o

1
11!

BLOg kqueakg



Cucghi Edens of ai.

medicatione for portal hypertension treatrment. The palient
was referred bacs W the gastroenterclogy and rheumatol-
gy elifies for angoing Tolkyw-up.

We dacided not to add low-dose espiin to ercxagann
due to the high bleading sk in this patient. Twanty-ona
pregnisncies in 12 patients with CHPYO were studied ina
singer centre in New Dohbi, Iedia [25]. The scthors called
attenition (o the fact hat the increase in blood velome and
rmrdine: muAput melideed o pregonancy overoads the porkal
flow, aggravating preesesting portal byperteresion snd
incressing the risk of warieeal bleeding during pregrancy.
It has boen previoushy demoresdrated that pregnancy is
safo in women that have undargone cndescopin sciem
tharapy or andmseopic ligetinon of oesophagaal waricas
[26). In tha study mentionad aAbove [25], thara was no sin-
rificant cifferencse batwaar thosa that had varceal ligation
or andoscopic sdanctherapy in tarms of pregnancy out-
come and complcations. Thare ware no stillbiths or ma-
tarnal mortelity. The authors concluded thet pregnant
EHFYC patients should be managed in & tertary can
cantre with a multidisciplinary approach. In the casa ne-
ported nere, wa detarmined the cause of EHPYD and
managed the patlent sccording o the recommendations
of Sulbkaiah e! &, [25)], in addion Lo reating Whe palient for
ANS-ralaled cbslalric complications.

Case 3

A 2 -vaer-oid G2H 1 Higpanic woman with a history ot SLE
presamad 1o the hospltal et 23wesks 6 daye gesgtation
wilh & 1 week history of worsening shortness of braath,
productive cougn, faligue and rhincrrhoea. The palient
was ciagnosad with SLE al age 17 years when she pre-
serled with discoid lesions, arthrilis, mononearilis multi-
plex, BP in the setling of & positive AMS Tilre and deDiA
Alage M years she developed bopay-proven class land
W LM and wirs Inesslesd wille ligh-oose: steroids, MME
eralaprl. Her serologes are notable for an ANA of
12580, positive Ro, RNP, Smith ond dsDNS andibodies;
hypecomplementemia and  negative aPL panel. Her
pizst medical history is rernarkable for primany biliey cir-
rhesss tresvied with unsocficd. Prowious reatments irclhxds
AZA joomplicaled by pancreatitisy. MME (discontinoed
dur to insuranoe), CYG ([complicated oy sowers cytope-
rid], rEuximab {incfective), teerolimes (ineffoctive) and
belimumab. Her prior ohstetrical history is significant for
ona previous plannad pregrancy in M113 Siy months pror
to har first pregnancy e patient tanstionad from Mk
to cicksponn. The pregnancy was complicatad by an-
@amia, tauritis, incraased blood pressura, 8 g/day of pro-
teinuria and worsening akin rashes. Treatment during
pregnisncy induded prednsone of 30 megfdany and saveral
IVIG infusions, in acddition b the sforemedioned medica-
tions The padient was dedwvered by consarean seclion o
Fwneks for broech position and prormatuee ruptoee of the
m=mbiranes, The post-parium periogd was comglicstesd by
hypericnsion.

Fallorwing the first pregnancy, the matent bad the placa
ment af an intreiteing denica JLIGD) and resumed MMF B2
Zniday. Aftar missing ona cycla of her mansas, tha patiang

wae found 1o be pregrant by a urne pregnancy besl
Vagiral US revealed thal the IUD had beean digpelled
ard Fe preseace ol an intfaulerne gestalional sac af
Twesks 4 days, Aclive medications incuded cicospaorin
100mn by mouth twice & day, HGO 200mpsdesy by
mouth, celcium and vitamin D, ursodid 30mg by
mouth three tmes a day, labetala 400mg by mouth
twice & day, levothyrosing 150 wp'day by mouth, aspirn
A mgiday by mouth amd  prednisore 20mgidey by
rruith, & B fime of hee pregoanoy dingnosis her skin
iisspse wis activie and her urine prolercoretinine rmgio
wars F48 with & serurm albumin of 2.0, G was 85 mgid
and G4 was 15mg'dl. She was courselied on both the
high-rigk nalure of the pregnancy and the polential dsks
o 1he to2lus associaled with MMF exposure: the patiant
alected 10 conlinue the pregrancy. MMF was disconlin-
wsd and CHEosporin was inilated and inoreased Lo @ dose
of 126 mg twice a day (selaction of ciclosponn was besed
on its successful use during her first pregrancyl. Her
predrisone dose was increased to 20 mg/'day and |ebata-
lol and furosemide were added.

At week 22 of gestation she presented & an outpatient
with worsening ehortnass. of breath end was dagnosed with
fudd peerlaad. Her furcsemide dose wess incesased bo
Arrggeiery. Thres weeks |afer ot gestational age 25 wisekes
fidimys, sho presented with a1 woesk history of sorsening
shortnass of breatn, productve cough, fatique and rhinoe-
rhnem Hor creatinine waa (.88 mgfdl, 24 h uring protzin was
1.6g, C3was 102 mgidl and C4 was 18 mgfdl. Her urinaly-
sig showed no casts, ORBC Ml and 5-10WECsMpl. Her
chesl radograph shaowed a lell lower labe consalidalion
consisban with presumonia and the spaburn cullure gres
methizilin-sansitve Saphiococcus awsus. The petient
had been on prednisana of 10-20mg for weaks and thar-
fore infaction wes ona of the greatest concams. As thersgy
with vancomycin and ceftriaxons wes inftiated, prednisone
was wwibched b melbhprscdnisdone 1E8mgéday v bo
e appmprate sysiemic abaomtion and e cidosponin
wats disoontmeed, Despite this ferapy, she ceselopesod
sule respinniory oesiress syndmemee  requring intukation
ard subseoquenthy became aliguric and requined moal e
placemant hempy. Altempls al exiubaion were compl-
cabed by lachwsadia and lachypnea. Inoan eflon bo
improve et regpratory slalus, ab 26 wesks Bdays lhe
pralienil urdkerwenl an emengency ceesaean seclion wilh
deivary of 3 bow with Appar scores of 2 end £ and &
waight of Giug. Storty afier har ceesarean section,
her labs wara notable for decreased complements
(S8, 46 mgldl G4, 10mgdl, dsDMA of 221U mI, 24 h urin-
ary prolein of 2.2 g, hasmogohbin of 8.8 gédl with 11 mshis-
loeybes on a smear, plhibelets of 138 = 1IJ".-'||.I and urinalyss
with grisnular asts. A reral biogesy was pedorrmied Sdmys
after dedderery o elucidase the redure of ber renal faiune and
diermonstied thrombotic micmangopethy (This), stable
clza V LM, with supsrmposed acule bubuar necrosis,
Workup of he Th& mvesled negative alL and negalive
ADAMTET S and the presumplive diagnosie af alypizal ae-
rrlyle wrasmic syndrome [@HUS) was made., Therapy with
plasmapharasis and anulzumeh was nitiated and with ths
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combinalion she was able Lo be exlubaled and waaned off
ol suppemental copgen. Her reral Tunclionimproved during
Ihe sibsaquen] 2wesks and she o longer reguied ol
replacenment thergy, She was perding dechange o a e
lmbiilisliens Fclily vhiern she devsoped anirreersitle oom-
aqubarsity of unknown aetiokgy and died. Aubopesy was not
porformed as per family wishes

Discussion

Tha diffrential disgness of seute renal failure in this preg-
mant BLE patienit incducins LM, preseclmpsiy acoabe ubo-
lar neoress, Eypetersive emergency aned thrombiotic
micrcangiopathies, While remal biopsy has an incrosesed
rate of omplcation dering pragnancy, it s not contrain-
dicated [27]. LN was o distinet possiziity given hor pricr
histary of class W LW. Tedaschi at al [#8) showasd that in
SIF, a patient's flara dunng pregnancy is lkay fo fol-
low the same orpan petiern as disease Bchvity within
& months of pregnancy. Howewer, this patient's low
d=DiA leval and normal complements at the start of her
clinical presantaficn wih minmally active urine sadimant
made LM fare less likaly. Pra-eclempsia, manifasting with
hwperengion and prateinurie, ie a complicetion reported in
=20% ol SLE pregnencies |28, Fatients with LM andior
ARG are B BN avan higher ek of pra-eclampsia during
pregnancy, and his palient wes on low-doss s=piin as
recornmandad by e EULAR [30] for presention of
pre-sclarnpsia or pre-term labour. The official recormmen-
dations supporl nitkton of low-dose asprin pror 1o
conceplion or before 16 wesles gestation, and hs palient
was placed on it after waming of the pregnancy &t
Fwaeks gestation. Whia this patiant certainty was at rsk
for pre-eclampsia, during much of har hospitalization she
was hypotensive dus to sapsis. This patiant wes a risk for
thrombasis with har ongoing proteinuria but wes not
anticoagulated. Thus the rena biopsy wes crucisl in iden-
titying and eppropnatedy teating the ective pathology in
this patent. The pradominant Diopsy firding in ths patient
was ThA withoul glomerular endothelicsis.

ThA 15 a dinical syndrome associaled wilh 1hrombo-
cylopania, microangiopathic hasmolylic anaamia and
rend failure wilh @ characleristic appearance on biopsy
spaciman [31). Our palien] possessed all of hese fea-
tures. Thombobc Hrombocylopenia puripure, a mioe
rrerirn ause of soguired prioacy TR, was ruled ol
in this paalient with & normal ADAMTETD lewvel . TRAS coan b
seen in oises of pro-cokympsia, bul it s more commanly
amsodated with glomerular endotheboss in which the glo-
me=ruli appweser endaingedd ancd hiardened due 1o the nahbiity
of bood ko pss throgh the narowed  copillanes [32).
The HUSs am @ class of corditiors also associated with
TRAA and should be corsidared in o case of TMA asso-
cimted with hyporomplementaomia, These indude: typical
HLIS [Shiga toxin madistad], aHLIS, secondary HUS and
idinpathic HLIS [33] Causes of sacondany HUS ircluda
pregnancy;  hasmoysis, elevabted liver ereymes  and
o platedel counl syrdrome; diog associabed; sepeis,

e Wi by L S T b e

diesaminaled intravascuar coagulation; autoimmung die-
orders including SLE; APS; maligrancy and slreplococeal
infections [34]. Har staizla SLE clinical marnifastations sug-
gestad thet SLE was ot tha primary driver of her HUS.
Her sepss had responded o antiblotics, making this too
an urlikely cause of secondary HUS, and the patiant
lecked sPL on several occesions, ruling cut APS. The
findings of TRA on renal biopey in the setting of low com-
plement levels with improved sepsis, mo evidence of
actlve SLE and negetive ADAMTSI3 were consistant
wilh aHU3S.

aHUS iz a disardar i the comolament atermnalive paltaay
systermn and B esponsibla for an astimated 109 of HLS in
adultts [34] First-ina treatmeant i= plasmeapharesis, bt the
avdanca for the success of plasmagharesis n aHUS is not
as robust as the avidance for treatmeant in thrombaotic thom-
bocytopenic purpura [36. Piasmapherasis wes initated in
thia petient, howaver, afier 3days she hed not improved
and dizcussone were intiated regarding ant-complament
therapy with eculzumab. Eculzumeb B amibto Chand a
teminal complement nhbtor, prevantng ommaton of the
membrane afiack complax (C30-C9) and thus helting the
oytnkine potvation and prosinfammatony efiects of comple-
ment consumpiion [3] This medication is an approved
tnaatmant for parmosmal nochomal hesmogiohinuia and
aHUS ‘Whils thars are no rendomizad cineal fisls o avale-
gta the usa and sadety of eculzumab n pregnancy, case
reports for aHUES [37] end case series and & resiew of par-
aysmal noctumal hasmoglobnuria [36-4 supgest no
incragsad risk in complcations with the medication during
pregrancy. Tha decision o procead with this reatrmant after
the diagnos e was mads following dedivery wes diven by her
cnbcal clinical stabes and absence of akematve tharepies.
With eruirmab thempy her arrnolytic mmaemia aond ol
ireafficioncy reworsed, suggesing thaf complement actham-
tion was driving her onal discnse,

Conclusion

T dilferenlisl disgrosis Tor o palienl wilh SUE and rerd
failure s broosd, paticularly in the setting of seosis.
Pregrancy, avioimmunity amd indection con nesult i
renal imsufliciency, however, decrmsed  oomplement
hvrds aned nioesy-proven TMA in Bhe setting of slable
SLE ared trested infection shoukd promgat the consides-
ation of aHLES, Ther: have been sorme sucoasses in tead-
ing lhig entily wilh sculizuneat, & CSa bocker, YWhilke Lhiz
rmedication s salaly during pregrancy e nol eslablishad,
in morbid siluations such as the case descrisad, il can be
omsidenad ag & oplion.
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The impact of different classes of lupus nephritis on maternal and
fetal outcomes: a cohort study of 147 pregnancies

B Costa Rodrigues' @, M [gnacchiti Lacerda', GR liamim de Jesis', Plavia Cunha des Santos'.
N Ramires de Jesis', RA Levy” and [ Mendes Klumb®
"Department of Obstetrics, Stato University of Rio do Jundiro, Brazl; and ’Dcpann:m of Rhoumatology, State Univorsaiy of

Rio d¢ Janciro, Brazl

Objective: To aralyze the impscl of different classes ol lupus nephntis as risk vanables Tor
matemal and letal adverse outcomes in a cohort of pregnant lupus patients. Methods: This is
a cobort study with retrospective and prospoctive data collection, conducted at the Unvessity
Huospital of Stae University of Rio de Jancio, Breal, from 2001 w 20160 A total of 147
pregmancies of 137 systemnic lupus erythematosus patieats of whom 66 kad lupus nephnts
were imcluded. Demographie and climcal features, as well as maternal and letal outoonses were
observed for each nephritis histological class among systemic lnpus erythematosus patients
and compared with those without acphritis. Categorical variables were expressed as absolute
and relative frequencics and numernical vanables as means and standard deviation. The chi-
squate test with Fishes's correcton and Student’s stest were used for statistical analysis.
A p value < 0L05 was considered statistically sipnificant . Results Systemic lupus erythemato-
sus patients with proliferative nephritis (classes TITTV, v = 54) presented more frequent disense
flares (p = 0.02), continuous active disease during pregnancy and puerperium 1p = 0,006G), hos-
pitalization due to systemic lupus erythematosis (- 0.001), hospitalization not directly asso-
ciated to systemic lupus crythematosus (p=0.04), higher frequcncy of cesarcan delivery
(7 - 0.03) and precchampsia (p - 0.01) than patients without nephritis. Permanent damage
mensured by Systemic Lupus Intermational Collaborating Clinsess /American College of
Rhematolopy Damage Index was more frequent in chasses TIHIV than among the other
patiznts. The frequency of adverse fetal ontcnmes such as prematurity and admis<on 10 nen

patal intersive care unit were not dufferent amoag systeac lupus ervthematosus patients with
or without nephritss. However, permatal deaths were more frequent in patents with all classes
ol nephritss (p— 0.002). Conchnion: Systanic [upas erylhemssiosus patwenis wilh prohiferative
nephnies {ehisses HIJIV) have 2 hagher [requency of adverse muternal oulcomes. This s prob

ably due 1o the major impact of proliferative forms of nephritis on women’s global heath,
whick is corroboratad by the higher Systemic Lupus International Collaborating Clinics;
American College of Rheumatology Damage Index findings, although we cannot exclude
e negative iaflucnos of disease activity for the maternal advesse events. The findings indicate
a need for further lupus nephritis classification beyond the nonspecific term nephritis in the
context of lupus pregnancy as the impact on matemal and fetal omcomes varies according 10
histological class.  Lupus (2019) 0, 1-9,

Key wards Systemic lupus erytbeniesis; renal lupus; nephniis pregrancy

Introduction

Systemic lupus erythematosus (SLE) is a chronic
multisystem autoimmune disease that has a variable

Coregpondoses 1 Fvandrn Mendes Klumb, Depastoesto de
Reematologia, Hospetal Universitine Pedro kornesto, Universlade
do Estado do Rio de Janciro. Boulevard 2% d> Setembro, 3 ancar,
Feai-03, Rio de Janeiro, Bazil
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clinical course, ranging from mild to severe forms,
Luapus nephritis (LN) occurs in about 60% of
patients and is the most common indication for
high doses of steroids, immunosuppressive therapy
and hespitalization, leading to the highest morbidity
and mortality amang SLE manifestations.
During pregnancy, history of LN has been inde-
pendendy associated with increased risk of adverse
maternal outcomes, which are even more frequent
when nephritis is active at conception.* @ Increased
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fctal morbidity is also found in associaton with
LM, regardless of the presence of antiphospholipid
antibodies. >

However, LN encompasses a broad spectrum of
renal involvement that are different from one
another regarding clinical manifestations including
lewels of proteinuria, petential risk of renal insuffi-
cieney and the need for therapeutic mumunosup-
pression. From a prognostiic pent ol view and lor
reatmenl purmposcs, LN s classificd according o
histological indings in renal biopsy (classes 1-VT).
Homweever, 1L may nol be possible 1o perform a
hinpsy and for therapentic purposes, renal involve-
ment is classified by inference hased on elinical and
labaratory parameters, despite its inaccuracy.”

The most severe forms of LN are the prolifera-
tive classes (T and 1V), whereas mesangial glom-
erulanephritis (classes 1 and 11} show little or no
interference with renal function, have generally
low levels of proteinura and probably have no
impact in pregnancy. Patients with membranous
LN {class V) have characteristically high levels of
protemurie, without signiticant reduction of glom-
erular tiltrabion rate, no dysmorphic hemazturia on
urinalysis, no hypertension, normal complement
lewels and no anti-dsI3NA anbibodwes. Due Lo the
areal varmahhily of morbichily among disbnet lupus
glomerulonephintis, it is reasonable that the studies
oi the impact of nephritis on gestation should take
inta account the different histological classes,
Mevertheless, most studies about lupus pregnancy
include all LN classes as a single variable. AL the
sume lme, currently available dala come mosily
from small smiphes of Cavcasian women whose dis-
ease is Mrequently in remission® ™" Thus, Lo allow a
more accurale inlerpretaliion of the actual inflwenee
of LN on gestational outcomes, it is necessary to
include data on LM histological  classification
hesides disease activity and other clinical variahles.

The present study aims to analyee risk variahles
for maternal and fetal adverse outcomes ina eohaort
of pregnant patients with S1LE followed at a tertiary
referral center for high-risk pregnancies, comparing
patients with dilferent histological classes of LN 1o
those without L.

Mlethurds

A tolal of 176 pregnancies in SLE palienils were
wentified in the cohort of patients with rheumatic
diseases, lollowed at the State University of Rio de
Janeiro Obstetrics Unit between 2001 and 2016,
Twenty-nine  patients  were  excluded  for  the
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following reasons: 10 did mot mest four American
College of Rheumatalogy (ACR) SLE classification
criteria;'' eight deliverad before 22 weeks (miscar-
riages ), three had fetal ancuplowdy; one haed fetal
malformations due (o the mather's wse of mycaphe-
nalale @l conceplion; lwo win pregnancies; and
five cases thal have nol been submitled 1o renal
hiopsy (four prosented nephmtic syndrome and
ome acule remal Tailure probably nol relaed o
SLE) and. despite presenting LN, we were notl
able o establish appropriate nepheitis classes by
inference. Thus, we included 147 presnancies
from 137 SLE patients whose socio-demograplic
data. outeome of the maternal disease (SLE) and
pestational complications  were obtained by a
review of medical records including the pericd
pricr to gestation, during pregoancy and puerper-
um, Data were collected retrospectively from 2011
to 2005 and prospectively in 2016, There were 51
patients without LN and &6 cases of LN, among
which six cases were mesangul (class IT), 54 cases
were prohferatve (classes T or [V) and six cases
wene membranous (class Vi In wolal, 53 palienls
(80.3%) wilh LN who have been submilled (o
renal biopsies were classilied sccording 1o the
International  Soviely o MNephrology/Renal
Pathology Sevely (ISN/RIPS) clsslcation” and
13 oul of the &6 SLE patients with nephris, were
classified by inlerence based on chinical and labora-
tory Ondings according to published criterin® and
rheumatolomist judgement (three with mesangial
and 100 with  proliferative LML The  local
Imatitutional  Fthics Committee  approved  the
study. Demographic and chimeal features were ree-
orded, including maternal age at delivery, parity
and ethnicity, years since the diagnosis of S1LE, dis-
case achivily al conceplion, associabion with anbi-
phospholipid — (aPL)  symdrome  andjor  aPL
antihodies, systemic artenal hyperiension and per-
manenl  damage  defined by Systemic Lupus
International Collaborating Chinies/ ACE Damage
Index (SDTL" Mulernal and felal complica o s
were deseribed and compared among patients
with different LN classes and those withour LM,
The cutcomes were: SLE activity during pregnancy
fcontimious since conception or flare);, hospitaliza
tion related and not related to SLE, maternal infec
tiom, preeclampsia (PE), cesarean  delivery  for
maternal or fetal compromise, peripantum hemor-
rhage, and adverse fetal onteomes such as prema-
turity, small for gestational age  newhorns,
admission o a nesnatal infensive care unit and
perinatal death.

Disease activity was defined by a rheumatologist
experienced in evaluating pregnant SLE patients at



cach visit and ook into consideration elinical and
laboratory findings as well as specific thempeatic
adjustments due to disease activity (initiation or
increase of dose of steroids and 'or imimunosuppres-
sive apents) as a binary variable. Nephritic and
protwinurc fares were analvzed topether as renal
activily. Active nephritis was delined as the devel-
opment of new proteimnoria (=500 mg 24 by when i
wis previously under S00mg24h or =2 000m g/
24h when il was previosly aver S00mg24h or
presence of active urinary sediment (=5 ned blood
cells ar levkocytes per large magnification field
4 or presence of cell casts), presence of glom-
emlar  pattern  dvsmaorphic  hematoria (=500
among urinary red Blood cells) or clevated serum
creatinine due to LN

Proteinuria measnrements were obtained from
=olated wrine samples wsing a profemmunacrealin-
ine ratio or measured in 24 hours, PE was defined
as the cocurrence of hypertension and proleinuria
above 300me24h after 20 weeks of gestation or
the onset  or  worsening  of  hyperension
(increase = 13mmHg) and twice the proteimuna in
a patient with previous protemuria, without actve
nephrits,'™"™ ANl cases classified as PE had the
thagnaosis conlirmed alier delvery.

For slabisbeal analysis, calegomneal vanables were
trealed as absolule and relabive freguencies and
numerical variables a8 means and standard devi-
atien (51, after the performance of Shapiro-Wilk
norneality test. The chi-square test with Fisher's cor-
rection and Student’s -test were vsed to analyze the
variables among the groups. A p value =005 was
conmdered statisteally simificand.

Results

A total of 147 prepnancies of 137 patients with SLE
were analyzed. The majority were of African des-
cenl (36.1%0) and prmiparows (32 1%). The mean
malernal age al delvery was 284+ 6.1 vears and
Lhe mean durabion of SLE was 74233 years.
These  warwbles were nol dillerent  (p= (0005)
among the different classes of LN and patients
without LM iclass 11 =29016.1 and 6.8+ 56;
classes I and 1% —27.3 + 6.8 and T8+ 5.0; class
V2744602 and THESD; without nephritis

2HE61 and 69 +5.6, in years, respectively ).
Permanent damage measured by SDI = | was pre-
senl o 38 (239%) of all SLE patients, in 13
(18.5%) without nephritis and was higher among
proliferave LN patients (22 cases, 40.7%, p=0.02
in comparison to all patients). Antiphespholipid
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syndrome (APS) was present in 18 (12.2%)
amang 147 SLE patients, two (33,3%) in mesangial
LM paticnis, sevem (13%) in proliferative LN
paticnts and inomne (11, 1%) patients without neph-
ritis. Systemic arierial hyperiension was found in 28
(1. 01%0 ) S1LE patients, in one (16.7%) with mesan-
mial LM palienis, n 22 (@007%) with prohiferalive
.M patients and in five (6.2%0) palicnts withouwl
nephriis, Table 1 shows the demographic and clin-
wcal data.

Permanent damage measured by SD1= 1 was
more frequent i the group of proliferative LN
compared to the group of all lupus patients
[p=0.001% Systemic arterial bvpertension was
also significandy more frequent in proliferative
LM tham in patients without LN (p=0.001) and
these patients (classes 11 and 1V) presented more
frequent global discase activity at  conception
[35.2% versus 25% p=0.02).

I refercnee to maternal outcomes, the group
with proliferative LN also presented more com-
monly persistent discase actvily in pregnancy and
puerperium (333% wersus 14.8%; p=0.006) and
SLE flares during pregnancy and  pucrperium
(20.4% wersus 8.6%; p=0.02) when compared
Lo patienls withoul nephnts. Considenng the 44
paticnls with active SLE dunng pregnancy, 35
(79%0) were (reated with predmisone associated
with acathiopring. seven {16% ) were treated with
predessone alone and one (2% wilh azathioprine
alene. Among patients with LN classes IV and
active SLE, 92%, recoived prednisone associated
with azathioprine, 48% of them wsed prednisonc
in doses greater than or equal te 20mg per day.
Five patients reccived methylprednisalone pulse
therapy for severe renal activity, four of them
wilh mopsy-proven prohiferative nephriis.

Huospitalization dircctly associnied with S5LE
(35 0% versus 16%0; p = (0001} and due to prablems
nol specifically associated with SLE (33.3% versus
19.7 % p =004) were also mone (toquent in the pro-
liferative LM group, us well as PE (31.5% versus
I6%; p—U01} and cesarean delivery for maternal
of fetal compromise (p— 003k There was atrand 1o
higher risk of peripartum hemorrhage (g — (L07) in
the proliterative LN group and ne difference in the
frequency of infection between proliferative LN
patients and patients without LN (Table 2).

Ar diseasz activity might have influenced mater-
nal nutcomes, we anabyred data controlling for the
presence of disease activity. Among the 44 patients
with active SLE during pregnancy (23 with .M

classes IV in comparison to 17 withowot
LMy we found a higher [requency of PE
(28%  wersus  11%),  hospitalization  directly
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associated to SLE (8% versus 41%) and infections The anmalysis of main maternal adverse outcomes
during pregnancy {36%% versus 4790 among the {systemic disease activity, hypertension, hospital-
patients with proliferative LN, but the differences  izations, PE and hemorrhage) in patients with
did not achieve statistical sipnificance. mesangial and membranous LM showed no




significant diffcrences in comparison to the group
without nephritis {p = (LD For all variables), These
two classes of LN were pul together for analysis
purpeses due o the small momber of cases (3ix
each) in the present cohort and similarity of clinical
behavior during pregnancy.

To analvze if LW class inference could have influ-
enced the results, we proceeded to a full analysis of
data considering only the patienrs who have been
submitted to renal biopsy. Most of the results did
net change significantly and SLE patients with
asses HIY LN in eomparison to these without
nephritis still presented more frequent disease flane,
maintenance of disease activity, hospitalization due
Lo LI, cesarean delivery, periparium hemorrhage,
adverse fetal oulcome and perinatal death all wath
slatistical sigmificance. However, the Mrequency of
PE and hospitalizaton noet related o SLE was
nol statistucally  diferent bBetween  the  groups.
Considering the current practice of LN classifica-
tion by inference Tor clinical purposes, we assume
that inclusion of patients whose classification was
done by inference is more accurate Tor clinical prac-
tice and pregpancy  management among SLE
patients.

The frequency of adverse fetal outcoine
(including pormatal deaths) was higher among 1N
eticnis (37.60"%) in comparison o palicnts withom
LN (42%; p=1L03). Monctheless, the same com-
parison of adverse fetal oulcomes belween groums
{with amd  withoul M) excloding unsuoeessil
pregmancics (complicaled by pernatal deaths),
showed no dilferences (39.5% lor those withaul
LM and 42.2% for IN; p=036) and pernnatal

Tahle 3  Compserison o iwdverse pulsanes between S1LE

chusses 101 arad 1V

Variabk
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deaths analyzed as a specific adverse outcoms
were  significantly  higher among LW patients
(15 1% versus 2.5%:; p=0003; Table 2).

Within patients with LN, the analvsis of fetal
morhidity  amoeng  mesangial and  membranous
nephritis (classcs 1Y) m comparison e thoss
with profiferative nephobs (T evidenced a
higher frequency of fetal morbidity in the latter
[16.7% versus 48 196 p— 002} but not of peri-
malal deaths (p=0016), as shown in Table 3.

The pressnce of any  permanent  damags
(S0 = 1) was associaled wilh more [reguent hospi-
lalsation due o gctve disease duringe pregnancy
(p—L02], hospitalization net related  to SLE
(= 1L03), cesarean delivery tor maternal or Fztal
compromise (p = 0021 and perparium hemorrhage
(p=0.02). The non-renal SDI did not presend any
statistical association with maternal or fetal adverse
outcmes { Table 4).

Discussion

SLLE patients with prohferutive nephrilis prosented
more frequent adverse maternal and tetal out-
comes, including disease activity during pregnancy
and puerperium, need for hospitalizaton, PE and
adverse [etal oulcomes including unseccessful preg-
nancies in comparisen Lo SLE pregnant patienis
without. nephritis. In contrast, the frequencies of
maternal and fetal adverse ouicomes i patienis
with mesangial and membranous nephritis were
not different in comparisen o those found among

mabienls wilh nephnbis dasses 1 and ¥ amd nephms

Chawses 17 amd ¥ Classes (05 and 147

a2 n— A4 It v
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Table 4 Matermal und fetal ndverse outcomes between SLE patients with and without permanent damage by ST
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patients without nephritis, except for fetal deaths,
which mav have been due to APS present in twe of
the three patients of this latter group.

These data shed light on the meed [or more
detailed LN classification when dealing with preg-
nancy among patients with $1.E and nephritis. The
fow studies that mcloded histologeal classes as a
varable to interpret pregnancy course emphasized
the presemse of LN classes U1 and 1Y as risk factors
for adverse oolcomes, including a higher nsk of
mulcmal complications, and a higher risk of sys
temic and renal reaclivation.' Aclivdly al concep-
tion was found to conter a S0-fold risk of flare
oecurrenee during gestation'™ and paticnts with
LN are described vs having a higher frequency of
achivily al conceplion than those without LN.' Tn
fact, a quartzr of all SLE patients in this cohort
had active discase at conception, which demon-
strates the low adherence to pregnancy planning
including  the wse ol appropriale conlmaceplion
methods in e scenerio of LN trealment.

Drempite the sinilar lrequency of disease activity
al comeeplion, patients with profiferaive classes
presenied more freguent fares and  comlinoos
welivily in comparizsom W palients withool nephrits
or with classes 11 or V. It is possble that it mav
have oceurred due to the restriction in employing
more elfective arenls W real most pabents wilth
profiferative discase, Discase aclivily al conceplion
ix prabahly alse related to the low frequency of
complete remission  achieved by LN pafients,
especially  for those with proliferative classes”
agpravaled by a local adherence rate (o pharmaco-
logeal therapy Tound o be of 31.7% [or non-
pregnant. 51.E p:Llian;.'g In this study, 31.8%
of patients with LN had  active disease  at
conceplion.

Previons studies also demonstrated that almost
half of patients with active LN al conceplion pre-
sent renal Mares and wp (o 2006 of patients with LN
on remission al conceplion will present renal reacti-
vation during pregnancy. LLE I R anal activiby may
require hospital admission doe to the risk imposed
for both mother and fetus, which explains the
higher rate of hospitalization directly related (o
SLE in paticnts with proliferative LN (35.1%0.
Although patients wath probierative nephrtis had
more hospital admissions, thene was no case of
matgrnal death. This outcome has been reported
by different authors to be present in up to 1% of
LM patients

The impact of LN class 1T and ¥V on pregnancy
has nol been thoroughly mvestigated as mosl slu-
dics have includad a small number of cases, We
have also included fow cases of mesangial and
memhramows nephritis, bt we could identify that
these patienls behave more like those withioul nepli-
rites and did pot develop most maternal and fetal
adverse  oudeomes Tound among profiferative
classes. The (hree cases of (el death among
paticnis with LW class 11 and % were probuahly
male associated to the antiphospholipid syndiome
presemt in twoe SLE mothers in this sgroup. We
might inlerprel thel mesangial and membranouws
[.M mighl nol influence pregnamey oulcomes, bl
studices with a larger momber of patients with LN
clazses 1T and ¥V are needed to adequately clarify
this issne

The incidence of PE in the United States ranges
from 9-35% in S3LE palients, compared 1o 5-8% in
healthy women>* "™ In this studv, 31.5% of
paticnis with proliferative 1M had PE, despite the
prophylactic nse of low-dose aspirin in the majerity
af patients (70%).°" The highest rates of PE are



reported im unplanned pregnancies with active LN
hefore conception.’ which unfortunately is the real-
ity of our population and could have comtnboaed (o
this elevated frequency. Despite the possible mflu-
ence of disease aclivity, nephritis activity and even
APS om the increased  fregquency of PE foand
among palienis with profiferative nephoits, we
canmel exclude the potential impact o sysbemic
arterial hivpertension (SAH) per se on the develop-
ment of PE. as 40% of patients with proliferative
neplritis presented SAH, a common clinical feature
of this class of mephritis."

Drespite it having not been previously described,
the association between permanent damage accoid-
ing e S0 and pregpancy morbidity is in accord-
ance to the morbidity and mortality  previously
associated with accroal damage reported in non-
pregnant SLE paticnts.'” We identitied an associ-
atien of SD1 = 1 with all causes of hospitalization
during pregnancy, cesarcan delivery for maternal or
fetal compromse and periparium hemorrhage,
which may confirm s value as o marker of
higher morbdily. However, we could nol be sure
Lhal the attribuled value (5D = 1) 15 an independ-
enl marker of rsk, as il may be loo sincily asso-
caled with the dinical course of proliferative
nephritis that presents frequenl proleimuria for
& months and the analysis of non-renal SDI was
nol associated with any adverse oulcome. In con-
trasi. ils use as a variable of analysis may help to
identify those pateents with a higher risk of obstel-
ric complications.

Fven thaugh S1LE activity during ennception can
represent & flaw in preconception unun:«:lin‘li:,
unplanned pregnancy is net infrequent in Brazil, ™
Thiz, bowever, allowed this study te hetier cstimate
the tmpact of discase actwly during conceplion
comparcd Lo other studics, when a significant
numher of patenis  became  pregnant during
TeTNISSION.

The study published by Bramham el al.! did not
find any association between LW class and adverse
maternal events despite the higher rates of matzrnal
complications among patients with LM in compari
s to patients without nephritis. The series
inchuded mainly patients with quiescent LM and
preserved remal function even considening 6% of
cases with classes IV {26/45) 1t 15 possible that
the ahsence of any difference among histological
classes and matermal outcomes could be due to
the small sample of LM included, lower frequency
nf active disecase at conception and due to the lower
severity of the SLE patients studied.

Although some previows studics intended 1o
evaluate pgestational results  according  to the
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histelogic subclass of nephritis and suggested a
more unfavorable outcome in paticnis with prolif-
crative forms of nephritis, the overall number of
paticnis enrolled i such analysis, includimg the pre-
scnd study, is relatively small.®

This study has Imitations. This s a real-world
cohorl of pregnant SLE patienis with muliicthmic
origing fllowed al a single center that incleded a
larme group of dilferent 1N classes, many with
active disease at the time of conceplion.

Not all patients were submitied to renal biopsy
e histolegically confivm the class of nephritis,
which may lead to erromecus interpretation of the
results, as inferemos was emploved for 13 out of 66
paticnts (19.6%), Most cases were asswmed as pro-
liferative nephritis {10 patients), which is the moe
tvpical severe nephritis presentation. Despite its
inaccuracy, inferemce of class is a commonly
emploved  cxpedicnt  during  elinical  practice
mainly for guiding_therapeutic protocols and to
estuhlish prognosis.® T is possihle that we could
nol lind association of classes 11 and ¥ LN wilh
adverse malernal and letal culcome becanse of
the small number of paticnts in each class.

The disease activity definition relied on the
rheumalologists" inlerpretation, including the meed
for mlensilving treatment and  observation of
results along the Gme course during pregnancy.
Thiz can be troublesome in some scenarios, spe-
cially dilferentiating nephritis frem PE'™ but all
currenily available climical and laboratorial param-
eters wore coploved to prosade the definiie diagno-
sis through discussions hetween  rheumatologists
and ohstetricians. In addioon, retrospective ana-
Iyzis of data allowed the authors o review some
imitial diagnoses provided by assistant physicians,
as mew dala could have emerged later.

In conclusion, 5LE patients with proliferative
nephnbis (classes 1T and TV bul notl mesangal
(class 1) and membranows (class Vi have a higher
fregquencey of adverse malernal and letal culcomes
in comparison Lo SLE palients withoul nephrits.
This is prabably due to the major impact of prolit’
erative nephritis on the health of the pregnant
woman, corrohorated by higher  permanent
damage measured by 5D however, as these
patients also presentad higher frequeney of diseass
flares during pregnancy, we cannot exclude the
negative influence of disense activity for maternal
adverse events. The adequate attribution of risk
for different classes of LN may contributz to
morne specific approaches depending on the histo-
logeal elassification, including appropriate imfor-
mation on risk fctors of adverse ouleomes o the
patienis.
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Soluble FIt-1, Placental Growth Factor, and Vascular Endothelial
Growth Factor Serum Levels to Differentiate Between
Active Lupus Nephritis During Pregnancy and Preeclampsia

Guilherme . de Jesos, & warcala | Lacerda, & Bruna C. Rodrigues,' ® Flaviz €. dos santas, @
Adriana P, do Mascimenta,” @ Luis cristivao Porta,” @ Misan R de Jesas,’ i Roger A. Lewy,” ® ana
Evandra M, Klump' &

Objective. To evaluate mean serum levels of vascular endathelial growth factor WEGF), placantal growth factor
{FIGF), and solubde Flt-1 (sFit-1) In pregnant patients with systemic upus erythematosus (SLE) with inactive dissase,
active lupus nephritis, and preeclampsia for differential diagnosis between these conditions.

Methods. Pregnant women with SLE, with singlston pregnancies and no other autoimmune dissases, wera
classified according to disease activity (inactive SLE and active lupus nephritis) and the presenca of preeclampsia.
Serum samplas wers collected within 3 weeks of delivery and froran for subseouent blinded analysis through the
anzyme-linked immunosorbent assay mathod.

Results. A total of 71 wamean were included, with 41 classified as having inactve SLE [group 1; Systemic Lupus
Erythematosus Pregnancy Disease Activity Index [SLEPDAI scare <4), 15 with a diagnosis of active lupus nephritis (group
2, SLEPDA score =4, including renal critera), and 15 with a diagnosis of preeclampeia (group 3). Patients in group 3 had
higher mean levels of sFit-1 and kower mean levels of PIGF compared to groups 1 and 2, both findings with statistical
significance. The aFlt-1;PIGF ratic was alsa significantly higher in patients with preectampsia, while mean WEGF levels
wera higher in pragnant waman with active lupus nephritis compared to patients with preeclampeia or inactive SLE.

Conclusion. Evaluation of serum VEGF, PIGF, and sFit-1 levels can differentiate between presclampsia, nactive

5SLE, and active lupus nephritis during pragnancay.
INTRODUCTION

Frécnancy in patients wih systamic Lpus enthematosus
(ELE) s asseciled wilh sgnilicant merbedity and melalily com
paresd o the general popolation, induding an neessed sk of
cliese actnaby, ypartensEan, pregranocy ks, prelorn dolweny,
inlrialeire: gposwlh resiricion, and recclamysa (1,9, Aclive
luapas mespbifis [N during precnancy mskes e d erendial disg-
raas wilh presckmpsis ioubesome o dinisl pesdios, bacaise
bath condfions can present with mpartension, edema, protsine-
fa, ks [1-11&1’!1‘ COUnT, and WINRSENNG of rra funchon. The chss-
cal biomarksrs, such as anficdouble-strandad DMA (anti-dslis)
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Fualustion of ssrum angiogenic factons, like wascular andothe-
hal growth tactor (WEGH end plscantal growth ector [FIGH), and
anlircingeric aclors, sueh as solibke Fi-1 [sHE, hoes been
proposed fo hedp the dierent@lion belween these 2 oonditions
M b VEGE ard FEGEF are recessiry o physiologe devalopoment
al pregrancy, beccauss they promole angoogeness el rodoos
Ihe waslikabory prostaoycing and niric omde in endolhdisl cdls,
ressLIE NG In reciunsd] vascular fons and biood prassie They Ravs
Ann besn relatad o gnmendar heaing ane sonslerated renal
recoveny in anima modes (6).

Phi0: Uriversitachie g Fsmada dea Rin de e, Ko de Jareing, Bk 3Rogern A
Loy, WA, PR ClascSm thikline Upper Providence Ferrsskiania,

Mo potential wrilicts of interest reevant to this a-ticls were ~eported

Address corresponderce to GUilherme Rode [esis MO, PRI
Depaet,
Uniwercicade doe Dilado o0 Rio de Janeiro, Seenids Professor Maros
e Abrey, 300 17 ards, 20530470 Ro d= |areire Drszil Dmeik
Adihermedeje s s@amallamm.

Sabvminted o pubdiation Marcn 19, 3130 accepted i rovsed form [uee

16, 2020,

e de Obsreizia, Hesaial Ueisersitacia Pedre Eroesia,

e



123

GLEL N JFSUS FT Al

SIGNIFICAMNCE & INNOVATIONS

« Pregnant patients with lupus and presclampsia
have inreased serum levels of soluble Fle-1 and
lowper Tewedy ol placenie growtb lacton wilen wone
pared o inactive systermic lupus ergthematosus
(5LE) and active lupus nophitis.

Levels of vascular endothelial growah Taowor were
higher in patients with active lupus nephritis com
pared o inactive SLE and preedampsia

Evaluation of angiogenic and antisngiogenic fac
tors can be a new tool to dtterentiate preedamp
sia trom lupus nephitis during pregnancy in clinical
practice.

Cn the ather hand, sFR-1 iz & golcs vanant of VECF endothe-
liel rec=phor FR-1, but it lacke tranemembane snd oytoplasmatic
domans. it worda as a siong entagonist of VESF and HIGH and
ireluces hyperersion, endolesda cystunction, and nepstirolio pro-
tRnurka when adrminetesd o animal modeds £, 0 hurans, pres-
oz aublisatons bave demnnstrated an angioganies mbaknoe
{incressad ssrum sFE-1 with low PIGF and WEGT) in patients who
cleweicp preaclampeia (1), including patients with upos (8,0,

Althougn promisng for the difierential disgnosis with pre-
eciampsia, few data ae avalabae reganding tha bebavior of thesa
cytokines among preonant patients wih 5F who present quies-
cant or active LN, and most data comea from case mpors ). Tha
chjective of this study was to evaluate serum levels of VEGE, FIGH,
and eFk-1 in pregrant women with SLE with nactive dizaass,
activiz LM, end procclempaia.

PATIEMTS AND METHODS

Thiz wias & cross-sactional sfudy of matents with SLE, disg-
roead aseanding ta Ameancan Colege of Ahsumatclaoy (MO crte-
ria | 100, with zingkton oregnances foliowed at a high-rak praratal
cara chnic in a tartiary bedth unt Lriereidade do Fatado do Rio
da Janeim, Brasl). Patients wee prospectvely nduded accond-
ing 1o regular prenatal follow-up visits and wera sxcompanisd by
chbstericians and rheumatologists exqpanenced in eveluating preg-
rant patents with SLE. Women with other autcimmune dizesess,
Incudng antphoepnolped syndrome, and with eno-atage renal
dEsass, Wers cxcluded bocauss thase comdions coukd infusncs
tha resiits of the tests,

I=mama actnaty was ashablshen amtording to the Systemin
Lo Erythematons Pragnancy Desase Acthity Indes (SUEPIA
(113, & the cocurence of preadampeia fdlowed the Amenican
Cilage of Chetstricians and Oyrecdloqists proposed oriteria (19
Clinical dats wera obtained by physical earmination snd medical
chart meiews, with an initid chsafication of activity or presclhmp-
aia parformed at the tima of blood colscton by both rheumsatole-
gist and obstetrcian in &l cases. After dalvery, dl initia diagnostic
resuks were mrospectvely reviewed to eneurs that thers wae

o misciegnosis at frst mpression. Information about SEF char-
actenstiza (clnicd and bboratory manifestations before preg-
rancy, medications, Systerric Lupus Intemational Colaborating
Clniceddmerican College of Rheumnatology Damage Index [S00
and cutcomea of curment prograncy kgeatational ege ot dalvany
berth wezight, Apgar scons) wene 50 reconded.

Blood sampks werz colecter throogh venows puncluns,
wilhun wssks of dsivery, dunng megular preralal weils for pabents
with inaztive ELE, or if diseaza scfivity ar prescharmpsia was sis-
pctad durng the thind rimastse Sarum sampla slouots wers fo-
zan at —A0C for subsacuant Hinced ansyeis by sneyme-linkecd
mmurcasttent assay «ts (AIGF: 0RO Insfrurmeants; sFE-1 and
WEGT: RED Syatamns) socording to manwiaciuer’ mcommenda-
tiona. Al samples ware un n dupkcate n 2 baicnes nthe sama
boratory. and eversge rates wene reported, Manufactuners' con-
trols wane uaed, and the asasy wae mpeated i thera wae 2 varia-
tion = 1U%H batwosn duplicates.

|he results wans comparsd betwesn groups, Lsng Hearson's
chi-auars sl the Manr-Whiirey L fest, s analysts atvarance
a5 Appnpnata A eostver operating charactenshio cLndee was ora-
e for the eF - 1P ratio & WVEGE to determine cutnf vaues
and analms the accuracy of the tests. This study was approvecd
by the Uniersidade do Catado do Do da Jansro Instietional
Fewigt Rosand

RESULTS

Atoedsl of 74 women wene proepsctively added sccording to
the ncusion ontena. Cne petent with a degross of secondary
anbphosphoipd syndome and 2 pabents who presented wath
mnEnsl S E actiuty wers exdudsd from ths srakss. For the
rerpose of ths shicy, onby pahents with active e manfesta-
tions were reluded inthe active SLE group.

Atotal of 41 patients had inactve or mildly sctive 5F [group
1: BLOTOA] ecore <d), 15 had activa LM jgroup 22 SLCPDA scoma
=4, including renal criteris), and 14 hed oreaclmpsia [oroup 3] at
tha tima of blood collection. Among patiants of group 1, 36.5%
rad a history of LN bt kad no clinical or lsboratony manifestations
of ective renal disease. Patients with active LN and preeclamp-
=i had higher protenuda and serum creatinine eveas compared
to pationts with inecthve SLE, although thers wers no comes of
sewvors renal cisfunction jal patients had creatining <1.2 mgddl).
Falieris wih acive LI more raegquenilly had posine anll-dsLme
than the atter P g (11 of 1h vermus 10 of BE; & < (LI,
bt them was no significant diffieence in the number of patients
with hypocomplermentamia (6 of 1h versus 135 of bE; P - 010

T pratieritz who had besn initaly clhssifed as naving actie
LM wers reckssified & hevng presclmpsia due to subte nor-
mdization of hypertsrsion and prossinuria a few deye sfter daliv-
ey withour coradenabla chanpe of medicatiora. Damographics
&nd clinica charactensics of includsd patienta are describad in
Table 1.
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Takla 1.
BLE wilh presciampsia®

Canrmgraphic wnd chnical cleractsristios and geestations] resoalis of palionls with noclive SLE, sclive LN, aimd

Inadmive SLE Aclive LM SLE with précclamgpsia
n=arl] in=15 n=15} =
Age ar inchusion, yaars SlEed 234 = A4 400 =AE 07
westationsl age & bleod coliection. weeks FHE LS L= L MLty L HE
Cestatonal age A delhvery wesks /T4 35 TE3E 3B.EL L5 <0014
S0 03=0k& N 015
Fispary of LM, ne. (%) 15357 13 (100 i)
Birthwseight ZOTEE L5324 244B4 £750.2 <0001%
Seram Creatining atincusion, mgl 057 £ 044 0761022 CO01T
Pratainuria at inclusian, gramss24 hows oz2+01 21+ 15 S HH
SLHrmiriule Aprgar soune a0 =z0E ETz25 0E0
sroall for mestationsl ame newborm, no. (58 S0 41265 ER A

* walues are the mean + 50 unless indcatad otherwize, LN = lupus nephritis, N& = not spplicable; SLE = systernic lupus
arythematasus; S0 - Syestamic Lupus Intermation 2l Coll asorstngiiniesdamenican Collage of mesmatoogy Damags ndes

T Pualues by analbysis of variance
i stat=tically significart
£ Defined a5 birth weight celew 10th percentiz.

Dioad sarnplda oolections wears parfommed at a mean paeta-
tional age of S6.8, 33,7, and 345 wesks, eapactivaly, in groups
1,2, &nd 3, and delvery oocumed at 38,7, 305, and 358 weseka,
respectively. The mean gestationd age of blood colection and
delvery was signiicanty higher in patientz with inactwe SLE
(P = QU for both). The rmean SO0 ecors wes simiar in &l groups,
aa were Sih-minute Apger scores. | me mean brin weight was
consaleratly e i pafients with aotve LN ard even more in
thicee wER preeclampss 10 < 0UH1,

Medcsions omec duang pegnatcy e desonbed D
Takde 2. Patients in group 2 {actve LN} ussd prednisone and aza-
thioprine more fraquently compared to the other groups. Only
2 patients in the shudy wers not ueing hywdreychlorsguing and
BN were using low-ckaae aspiin,

Mean levels of WEGF, PIGF, anc afit-7 of sach group e
rapoted on Tebe 3 and Supplemantary Figures 1-4, avalabla on
tha Arthirtiz Care & Ressench webeita st httpoYonlnalorang wiley
comfooif 10 10U Bcr 2 il abetract.  Patisnts with SUE and
preaclamzaia had aignificantly lewer mean aemm levds of FIGH
wihile sEIE-1 was signmcantly higher in patients with preeclampsa
comparad B pregrant palkents wilh iracive SLe or acine LN,
The: sHE-1:PGE mtio was alka signfcatly higher n pahents o
croup 3 [preedampss) compared to other patients with SLE

froupe 1 and 2. WEGT was higher in patisns with LW compared
o inactive 8L F and BLE with presciampsia, whils PICOF and =Fi-1
wae gmilar when both groups with 8F without presdampeis
WEIE COmpasd.

The posiive predicive valee PPV) for preeclampsia with a
13- 1:PKGF ratio of 44 was 5G.5% (13 of 23), with & negative pre-
dictive velus [MP) of S 8% (26 of 480 The soraifvity was S6.5%
(13 af 1) and specifoity was BU.4% (44 of bt). For a VEGF cutof
al 14 pginl, the serstnty Tor actve LN was 53.9% (G ol 19 and
specilicity of B¢ 5% i of ob), wilh a PPV of 53.9% 5 of 15 and
an MNP of B 5% [49 of H6).

DISCUSSION

The diffarantial dizgrosis oetweean active LM and preedamp-
=3 in patients wih SLF & cucial for better cutoomes, bacausa
the first condition is treated with mmuncsuppresaie therspy
=nd the later has considerable improvernent of manfestations
arter genay (). |hes study prosdes new nEghts or this conun
chuam, Pecass seam leests of sHE=T aed the sH1-1:H10 m@ata
ware higher In palients with prescdampsia, whia PIGE e vwes
sty kser comiparsc] to pregnant paterts wih S1E wath-
ot tris ohsteric rothiding

Table 2. Medcatons s Dy INCluosd Darents with Inacte SE, acthve LN, and SLE wih preeciampala”

macthe SLE Actiee LW SLE with preeclampsla
[m=41) =15 n="15 at
Predr=ans 45T kAL 14(83 3 2702257 53310366 00,0031
Hydresychioroauine 0=533 15 (1000 4000 £ 0 150100 3667 =516 [
sAzathioprine 1.1 = 368 15 08E.61 1308 £ 354 LR ] ] S Sy ang
Artiyperten s, no. (%) 2.3 ¥ 4 [ZR.6) Il
Lo dase asprin, ra., (4% A (80 Livkky 12 (20 [§53

* yalues are the nurmber (%) mean + 50 unless indicated sthenmsa, LN = lupus neghrits; SLE = systemnic lupus enthematoses

M& = not apmheaile.
I Puslues by analysis of vanance,
| s=tisticslly signicant.
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Table 3, M vaboes of VEGE FIGF, SFI- 1, aed 5AL- 1:PRGE rao o peatien s with ivsctivia SLE. acive LA, and SUE with presckungss®
mactive AgTive SLE with ot
SLE LM preeclzmpsls
0 = 1; In =13} n=13 Inadtivs SLE ® LN Inactive SLE = PE LM = PE
WECF pg i EELT 123 =121 2715 0.006% Q.45 el 4
FIGF, pgfnl T82E £ 1467 1287 =z 1348 gld t 1373 0.E3 G003t LoorE
sAe1, primi 18047 L 66D 1,6027 L2605 2517014158 0.0 =000t D00E:
sFe T SIGF ratia 215284 233=2355 TE1] £1,2113 0.56 G.02t juliet

* yalues ara tha mesn + 50 unlass indicated atherwize. LY = lugus neghritis; P = preedampsia; FIGEF = placental grosth 3ot sFi-1 = solukle

HE-1; S5 = systerrns lupus erythematns s VERE = vasoulae erdothelal prosseh faceor,

T Emlues by Mann-ishitmey 1L fest,
& statisticaly significa .

Lervirss & ml descrbed & cass-control shudy of healthy nulipa
rous women, wikth imeneescd sorum levcls of sHR 1 in pationts wih
preaclamosia companed o controla, whils PIGF and VEOF wera
aignificantly lower. Tha authors suogest that the physinlagic proan-
gioganic stateof the sacond timester ihigh PIGE and low sFi-1)is
comated 10 &n antisngiooenic siste during lete pregrancy, wih
higrer eFi-1 and lower PICF to contred placanitsl vascular grossdh.
Patients with preeclampsia would hers this corversion at an ear
lier stage and mone sbruptly, with an exaggeration of the normal
process of pacental growth and funcbon [

Tz publications have walidated. ina prospective fashion, te
uesiz ol angiogenic ard aniangiogenic fectors n patients with SLE
ard preedampsia, denonsiraing the same patlern as hoalthy
weoamicn and also the possbiity o prodict pationts who will doesclop
this obsletis cordition (981, Mometheless, the resmchers did not
evaliate tha levak of those fectors in patisnts with, active renal
ELF, preducing tha usa for differentia dagnosis bebwsan LN and
preaclamizeia and did rot nclece WVECF in their analyss.

Angioganic fector imbalancs can dao be used as oredictor of
acheras chetetric cutcomes, auch ea pmeclampsia, fralnoonatal
death, fofal growth restriction, and indicated preserm dadivery. in
thiz Predictors of Pregnancy Oulcome: Biomarkers in APL Syn
drome and SLE study, sAE-1 and AGF kxvals betwesn 12 and 12
weockes wars sgniicantly aliered in patients with SLE with sewre
achrorse obstelnc ouloomes (13). Arctber puidicalion idendlied a
higrer sHE 1 AGE rabio bebacen 24 and 24 wocks inowomen wih
BLE who devieibped adverse obslelic oulcomes companed o
uncomplicaled pregnarces aed o pabienls wilth S e, oo
with reral achivity [1£).

We hawe previously reported that. although nonpregneant
paienta with a history of LM had incressed sFit-7 levelks compared
1o controda, FIGF wes akbo higher in thaee petianta, which is a df
ferent patbemn comparsd to presclampsia [19). The cument shdy
cortfirms the potential use of these engiogenic and antangiogenic
Tecbors Tor a diferential dagrosis of precclampsia and LN, abo
clemorestrating that serm VEGE & higher in pationts with sclive
LM compared to those with inective lupus and preoclampsia. This
resull is in consonance with provious publications thal domon
shrated noroased serum VEEF in nonoregnant palients with SLE
wailhn e e ol aserss cormpsarad Lo SLE conloks (18, Sorne aulhons

tenez suggesied thal a low sF-TPIGE ralio may nele ol oees
rmipsia for a fow wooks in pationts wikhowt SLE, bascd on the
wvery high repored NP of this mlic (170 & resull thal was dso
b i s slucky,

Cansiderng the Tact thal Fal ydosychiorgune ool
ment o pregnant palents with 20E mey ecuce the oeicenos
of preaclampsia (18], in vitro studies have imestigated the efiect
afthis medication on hurman plecental explents from tem geata
ticns exposed to byoosic imjun: A protectve effect on endothe
fal funclion has beon cescrbed, bul there was nodinfuence on
=FE-1 and solubk: endoglin rdessae (19). Ina similr study, aea
thioprine significartly noroased sF-1 and PG sopressions on
lerm placenta weolants after 24 hours of neubation when com
pared lo controls (20), Howaever, there a no slodics owaluating
whelher these drogs affest angiogaenic and antiangiogeni; levels
11 pare izl waorr e

Cour mesdls miay bl olsicins wilh prenalal core ol preg
manl palients wiby SLE, ooresckdng thal diterential degnoss
bertwesn LY ard precclanpsia con be chalienging, and some
times impeesible, using cumently ewailable methoda. Serum
complemeant levals, usually low in patients with onoliferative glo
mirulrephrils, may bae nomal dus to physiolooic changes of
pregrancy. Dysmorphic hematuria is nol aheys present in nephri
lis and anti-dsDMNA con be persstently posiee in some pationts
with SLE, whikz serum uric adid is nomnalby devated in presdamp
i bt ia nob spodlic for the decase [3)

e paticnis bed an intial diagness of LN al induson,
Ll wrnainberiance: of abnonmablies despele cady inmunnssuopres
sive Tramlment, in addition e rapid esersa ol bypertengon ard
profeinria afer delvery swilched thes disgaess 1o preeclampsia
Fedrospseeties Blinded anayeis ol shodied Gclors aso ndicaled o
dagress ol precclampei in bolh patanls (bigh sHE-T and ow
F¥5F), suggesting that this irformation could have changed the
mitial recommended  treatment. Similkdy. Hrashima ot & pub
ishid a case report aboul & woman with an intial disgnosis of
preechmpsia who cid not roverse probeinuia and  heperiension
for =30 dirys alfter deliveny, reoehdng a final disgnosis of e onset
al LN durirg prograncy [4). Bvaluation of Bood samples reticved
bedors defvery dermonstraled mormal senm keeels of sFE1 ad a
sHL-1:PGE ralio, s e aulhors suggesl hal il hese neaolls bad
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bean avalabe &t the tma. they could Fave nuled ot presclampsa
and proceeded to sppropriate degrosis and freatment ().

Tre amal number of patients is a limitation of this study, but
tha emziugion of patients with SLE acthity without LN and women
with other autcimmune dissescs, eapecialy antichospolipid syn
dromes, makes e results moe raiable tor the ntended diterential
dagnosis, Eiher way, Ths s The amess sfudy ewaluaing thase
fachors for s purposs, 1o by absteinoans and meurranolog st
with conziderable experisncs in prenatal cane of lupus patents.

In concl s on, s etucy demmonetrated that pregnant paiients
with SLC who develeped preedamnpeia had similar angiogenic
and antisngiogenc profie of patients with preedampsiz without
ELF, ki serum PGF, and high ssrum sFit-1, with a high aFi- 1 50GF
ratie. This patiam difers fiom patients weh inacte S1LE or sctive
LM, the lstter condition being the main differentisl diagnosis doning
gestation of SLE patients. In adoition, ters s an increasze nossnm
WEGF in patients with actiee LM, which is not eqpected in preac
lampsa. Evduation of engiogenic and entiangicgenic factors can
b a new oo Lo ditercnbate preecimpsEa irom LN dunng preg
rancy i chrcal prachce.
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ANEXO G - Outros Artigos com Temas Afins Submetidos Aguardando Resposta dos

Revisores

1. “Premature Rupture of Membranes- A Cause of Fetal Complications

Among Lupus: A Cohort Study, Systematic Review and Meta-Analysis”

LUPUS

PREMATURE RUPTURE OF MEMBRANES — A CAUSE OF FETAL
COMPLICATIONS AMONG LUPUS: A COHORT STUDY,
SYSTEMATIC REVIEW AND META-ANALYSIS

Journal: | Lupus

Manuscript ID | LUP-21-119

Manuscript Type: | Paper

Date Submitted by the

Author: 25-Feb-2021

Complete List of Authors: | Cunha, Flavia; Universidade do Estado do Rio de Janeiro, obstetrics;
Universidade Federal do Rio de Janeiro, obstetrics

Ignacchiti, Marcela; Universidade do Estado do Rio de Janeiro, Obstetrics
Rodrigues, Bruna; Universidade do Estado do Rio de Janeiro,
Reumatologia

Velarde, Luis Guillermo; Universidade Federal Fluminense, statistic
Levy, Roger; UERJ, Rheumatology;

de Jesus, Guilherme; Universidade do Estado do Rio de Janeiro,
Obstetrics; Instituto Fernandes Figueira - FIOCRUZ, Obstetrics

Jesus, Nilson; Universidade do Estado do Rio de Janeiro, Department of
Obstetrics

de Andrade, Carlos Augusto; Escola Nacional de Saude Publica,
epidemiology

Klumb, Evandro; State University of Rio de Janeiro, Rheumatology

Keyword: | Pregnancy, Systemic Lupus Erythematosus, Nephritis

Objective: The aims of the present study were to analyze premature
rupture of ovular membranes occurrence among 190 women with SLE
followed at Hospital Universitario Pedro Ernesto, from 2011 to 2018 and
review the literature of PROM in SLE pregnancy

Methods: A cohort study of SLE patients was carried out with analysis of
the following variables: sociodemographic characteristics, clinical
manifestations of lupus, modified disease activity index for pregnancy
(SLEPDAI), used drugs during pregnancy, intercurrent maternal
infections, and obstetric outcome. Additionally, analyzes of seven
electronic databases (Pubmed, Embase, Cochrane, Scielo, Scielo Brazil,
Abstract: | Virtual Health Library Regional Portal and Google Scholar) were
systematically searched. The search was updated on February 3rd, 2020.
Results: Infection (Relative risk (RR) - 3.26 IC 95% 1.5-6.7, p=0.001),
serositis history (RR- 2.59 IC 95% 1.31-5.11, p=0.006) and anti-RNP
(RR- 3.08 IC 95% 1.39-6.78, p=0.005) were associated risk factors for
PROM and anti-RNP (RR- 3.37 IC 95% 1.35-8.40, p=0.009) for PPROM.
The prevalence of PROM and PPROM were respectively 28.7% and
12.9%. Among all studies, the prevalence of PROM ranged from 2.7 to
35% (I2= 87.62%) and of PPROM from 2.8 to 20% (12=79.56%).
Conclusions: PROM, both at term and preterm, occurred more frequently
than reported in women with lupus. Immunosuppression during

http//mc.manuscriptcentral.com/lupus

127



ge 1 of43

LUPUS

pregnancy may increase susceptibility to PROM. The systematic review
didn't find any study with the main objective of evaluate PROM / PPROM
in women with lupus.
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2. “Risk Factors Associated with Infections in Pregnant Women with Systemic

Lupus Erythematosus ™

LUPUS

Risk factors associated with infections in pregnant women

with systemic lupus
erythematosus

Author:

Journal: | Lupus

Manuscript ID | LUP-21-402
Manuscript Type: | Paper

Date Submitted by the 29-Jun-2021

Complete List of Authors:

Valviesse, Daniele; Rio de Janeiro State University, Rheumatology;
University of Estacio de Sa, Internal Medicine

Monteiro, Denise; Rio de Janeiro State University, Obstetrics; Serra dos
Orgaos University Centre, Obstetrics

de Jésus, Nilson; Rio de Janeiro State University, Obstetrics; Federal
University of Rio de Janeiro, Obstetrics

de Jesus, Guilherme; Universidade do Estado do Rio de Janeiro,
Obstetrics; Instituto Fernandes Figueira - FIOCRUZ, Obstetrics
Cunha, Flavia; Universidade do Estado do Rio de Janeiro, obstetrics;
Universidade Federal do Rio de Janeiro, obstetrics

Lacerda, Marcela; Hospital Universitario Pedro Ernesto, Rheumatology
Rodrigues, Nadia ; Sergio Arouca National School of Public Health,
Epidemiology; Rio de Janeiro State University, Epidemiology

Klumb, Evandro; State University of Rio de Janeiro, Rheumatology

Keyword:

Systemic Lupus Erythematosus, Infection, Immunosuppressants,
Pregnancy, Risk factors

Abstract:

Objective: To analyze the occurrence and risk factors associated with
infections during pregnancy in patients with systemic lupus
erythematosus (SLE).

Methods: Retrospective cohort study using the data of pregnant women
followed up between 2011 and 2018 at a university hospital.

Results: The data of 221 pregnant in women with SLE were analyzed.
The incidence of infections was 22.6% (50/221), with the urinary tract
being the most frequent site of infection (32/221, 14.5%) followed by
the respiratory tract (15/221, 6.8%). The bivariate analysis showed that
active disease, hematologic SLE, reduced complement and use of
prednisone 0 # mg and 0 'iZ’mg increased the risk of infection during
early pregnancy (p=0.05, p=0.04, p=0.003, p=0.008, and p=0.02),
while disease activity and anti-DNA positivity increased it at the end of
pregnancy (p=0.03 and p=0.04). Prednisone at a dose 0 5 mg increased
the risk of infection in the beginning (p=0.01) and at the end of
pregnancy (p=0.008). Multivariate analysis showed that increasing the
dose of prednisone from 5 mg to 10 mg tripled the risk of developing
infections in pregnant women with lupus (p=0.02), while pregnancy-
adapted SLE Disease Activity Index values showed no association with
the risk of infections.
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Conclusion: The study showed an increased risk of infections in pregnant
women with SLE. The risk was associated with an increase in the dose of
prednisone and not .
Keywords: Systemic Lupus Erythematosus; infection;
immunosuppressants; pregnancy; risk factors.
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