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Resumo

O aborto espontaneo é uma ocorréncia freqiiente na vida reprodutiva dos
casais. Quando ocorre por trés ou mais vezes subsequientes € chamado aborto
espontaneo recorrente, sendo relacionado com alteracdes genéticas, anatdbmicas,
hormonais, infecciosas, imunoldgicas e outras. Os fatores imunol6gicos vém sendo
amplamente estudados, com bons resultados gestacionais apds o tratamento.
Contudo, mesmo com avancos no diagnéstico, muitos casos de aborto espontaneo
recorrente continuam como de causa desconhecida. Novos fatores ou associacoes
podem influenciar o resultado gestacional. O objetivo deste estudo foi identificar
as possiveis causas do aborto espontaneo recorrente, isoladas ou associadas,
que poderiam predizer o prognostico gestacional em mulheres submetidas a um
protocolo de investigacado e tratamento. Para isso, foi realizado um estudo de
caso-controle aninhado em uma coorte histérica, através da revisdo de 246
prontuarios médicos de mulheres com trés ou mais perdas espontaneas sucessivas
atendidas no Ambulatério de Perdas Gestacionais do Centro de Atencao Integral a
Saude da Mulher da Universidade Estadual de Campinas entre margco de 1994

e julho de 2003. Todas foram submetidas a um protocolo de investigagao e
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tratamento. Foram avaliados dados relativos a idade, antecedentes obstétricos,
possiveis etiologias para a recorréncia do aborto, tratamentos realizados e
resultados gestacionais. A andlise estatistica envolveu odds ratio e analise por
Regresséo Logistica. Das 246 mulheres incluidas no estudo, 17 ndo possuiam
registros de resultados neonatais e foram excluidas, perfazendo o total de 229
mulheres estudadas. A maior parte delas (86%) tinha entre 25 e 39 anos. Apés a
aplicagao do protocolo, e de acordo com o resultado da gestacao, as mulheres
foram divididas em dois grupos: 170 evoluiram para parto (Grupo 1) e 59 evoluiram
para aborto (Grupo 2). O fator imunoldgico, principalmente o aloimune, foi o
mais freqientemente encontrado (93,9%). Mulheres com fator aloimune isolado
obtiveram melhores resultados gestacionais do que aquelas com a associacao
de outros fatores. Nao foi encontrada associacdo entre o niumero de abortos
prévios ao tratamento e o resultado gestacional. Mulheres com 40 anos ou mais
apresentaram a mais alta taxa de aborto espontaneo e o pior progndstico
gestacional (OR 5.83 95% CI 1.12-30.40). Concluimos que a idade acima de 40
anos, a presenca de fatores imunolégicos e a associacao de dois ou mais

fatores conferiram o pior prognéstico gestacional as mulheres avaliadas.

Resumo  x



Summary

Spontaneous abortion is a common occurrence during reproductive life. It
is called recurrent spontaneous abortion (RSA) when occurs three or more
consecutive times and is associated with several etiologic factors, such as genetic,
anatomic, hormonal, infectious and immunologic ones. Immunologic factors
have been largely investigated. When treated, good gestational results have
been obtained. Despite advances in diagnosis, several cases of RSA remain
unclear. New factors or their associations can influence gestational results. The
objective of this study was to identify possible single or associated causes of
RSA, which could predict gestational prognosis for investigated and treated
women. A nested case-control study included the evaluation of 246 medical
records of women with RSA from Recurrent Abortion Outpatient Clinic at
CAISM/ UNICAMP, from March 1994 to July 2003. All of them were submitted to
an investigation and treatment protocol. Data concerning age, obstetrical history,
possible etiology for recurrent abortion, treatments and pregnancy outcomes
were evaluated. Statistical analysis was performed using odds ratio and logistic

regression analysis. From 246 women who were initially included in the study,
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17 had no records of gestational outcomes and were excluded, performing 229
studied women. Most of them (86%) were 25 to 39 years old. After application
of the protocol and according to pregnancy results, studied women were divided
in two groups: 170 delivered (Group 1) and 59 aborted (Group 2). The most
frequently found etiologic factors were immunologic, mainly the alloimmune
(93,9%). Women with single alloimmune factor had better gestational results that
with other associated factors. No association was found between the number of
abortions prior to treatment and pregnancy results. Women aged 40 or older
presented the highest rate of spontaneous abortion and worst gestational
prognosis (OR 5.83 95% CI 1.12-30.40). We conclude that age, immunologic
factors and two or more concomitant factors were associated with poor

gestational outcomes in studied women.
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1. Introducao

O aborto espontaneo é a complicacao mais comum da gravidez. Ocorre
em 10% a 15% das gestacdes clinicamente detectadas (UNITED NATIONS,
1954). A perda espontdnea e sucessiva de trés ou mais gestacdes até 20
semanas é chamada de aborto espontaneo recorrente (AER), situacdo que
ocorre em 1% a 2% das mulheres em idade reprodutiva (COULAM, 1986;
REGAN et al., 1998). Estimativas mostram que 2% a 5% dos casais americanos
sem filhos passaram pela experiéncia de AER e referem-na como um grande

desgaste emocional em suas vidas (COULAM, 1992).

No passado era possivel detectar a causa do AER na minoria dos casais.
Ao longo dos anos procurou-se estudar as possiveis causas, em busca de
alternativas que pudessem produzir melhores resultados gestacionais. Em
estudo de THO et al. (1979) foi identificada a possivel etiologia em 63% dos
casais que tinham antecedente de dois ou mais abortos. Com a evolucédo da

ciéncia, entretanto, ndo foram encontradas porcentagens superiores a esta que
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explicassem a ocorréncia do AER. Em praticamente metade dos casos a

etiologia permanecia desconhecida (COSTA et al., 1993).

Inicialmente, a maioria das séries dirigia-se para a investigacao genética do
casal e do produto do aborto. O fator genético sempre foi bastante relacionado
com a ocorréncia do aborto e sua repeticao posterior. As anomalias cromossémicas
fetais foram responsabilizadas por 50% a 60% dos abortos espontaneos de
primeiro trimestre (BOUE et al., 1975). Destas anomalias, as numéricas foram
as mais frequentes: 50% a 60% eram trissomias, 20% a 25% poliploidias e 15%
a 25% monossomias do cromossomo X. A ocorréncia de trissomia no cariétipo
fetal aumentaria a chance de sua repeticdo na proxima gestacao. Para GLASS
e GOLBUS (1978), a identificacao do cariétipo fetal foi importante, pois quando
anormal no produto do primeiro aborto indicaria chance de 80% de ocorrer
cromossomopatia na proxima gestacao, enquanto o resultado normal no primeiro
aborto reduziria a chance de cromossomopatia para 50% na gravidez subseqlente.
Os autores sugeriram também a realizagdo de amniocentese para diagnostico

pré-natal nas gestacdes de mulheres com cariétipo anormal em gestacao passada.

Além das alteragdes numéricas, destacam-se as estruturais, como
translocacao e mosaicismo. A translocacao é a quebra de um fragmento de um
cromossomo e sua adicao a outro cromossomo. A translocacao balanceada foi
identificada em 7,2% dos casos por BOUE (1998). A presenca de mosaicismo
no cari6tipo materno ou paterno responderia também por uma parcela de
abortos recorrente, comparavel aquela por translocacdes balanceadas (SACHS

et al., 1985). Quatro a oito por cento dos casais com AER tém anomalias
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cromossOmicas (HARGER et al.,, 1983). Entretanto, ha variantes normais na

populacéo geral que ndo implicam etiologia para AER.

Alguns estudos foram dirigidos para a avaliacao da qualidade do sémen
nos casais. A inativacdo do cromossomo X foi encontrada em 14% das mulheres
com AER de causa desconhecida (ROBINSON et al., 2001). HILL et al. (1994),
estudando casais com AER, n&o notaram grandes anormalidades na morfologia
ou alteragbes em outros parametros qualitativos do sémen. Relataram aumento de
linfécitos CD4 e CD8 no sémen dos maridos dessas mulheres. A porcentagem
encontrada de aneuploidias ndo mostrou associacdo com os parametros de
qualidade do sémen, mas com o aumento da fragmentacdo do DNA no esperma.
Cogita-se, como explicacao para os abortos, que esta alteracdo produziria embriao
de ma qualidade e, consequientemente, defeito na modulagdo da implantacao

(CARRELL et al., 2003).

Os defeitos anatdémicos do utero foram relacionados ao AER em 15% a
27% dos casos (HARGER et al., 1983; STRAY-PETERSEN e STRAY-PETERSEN,
1984), utilizando-se diferentes técnicas e critérios de diagndéstico. Incluem-se
nesse grupo os uteros bicorno, unicorno e didelfo (BUTTRAM e GIBBONS,
1979; HOMER et al., 2000), as sinéquias uterinas (COSTA, 1994), os miomas
que fazem saliéncia para a cavidade uterina e a insuficiéncia cervical (KURUP e
GOLDKRAND, 1999). De 509 mulheres com AER investigadas ecograficamente,
foram encontradas alteracdes uterinas em 23,8%. A distorcdo da anatomia
uterina foi a mais severa anomalia congénita encontrada (SALIM et al., 2003).

Na insuficiéncia cervical, uma das alteracées anatébmicas mais estudadas nos

Introdugédo 15



casos de AER, sugere-se a circlagem cervical como método preventivo a

recorréncia dos abortos (CECATTI et al., 1989; SURICO et al., 2000).

As perdas gestacionais precoces foram também associadas a insuficiéncia
de corpo luteo (JONES, 1949; CSAPO et al., 1973). O mecanismo sugerido foi
a baixa produgdo de progesterona, levando a maturacdo endometrial
insuficiente para suportar a nidagdo e o desenvolvimento do ovo (BOTELLA,
1962). A prevaléncia dos defeitos da fase litea nos casos de AER varia de
5,1% a 60% (THO et al., 1979; DUDLEY e BRANCH, 1989). O diagnéstico é
sugerido através da realizacao de bidpsia endometrial dois a trés dias antes da
menstruagdo. Contudo, nem sempre este método é preciso; por isso, muitos
autores, em casos de dois ou mais abortos, tém usado rotineiramente a
administracdo de progesterona. As acdes miorrelaxante e imunossupressora
deste horménio tém sido relatadas como adjuvantes na manutencdo da

gestacgao inicial (REIN, 1991).

Além da deficiéncia de progesterona, outras alteragdes hormonais foram
observadas em mulheres com AER. O diabetes mellitus foi citado como
responsavel por abortos (SUTHERLAND e PRITCHARD, 1986). Entretanto,
MILLS (1983) ndo encontrou diferenga nas taxas de perdas entre mulheres

diabéticas insulino-dependentes e mulheres saudaveis.

As endocrinopatias tém sido relacionadas a ocorréncia de Obito fetal
(PRITCHARD et al.,, 1985; COSLOVSKY e WAISSMAN, 1987; THOMAS e

REID, 1987). Com relacéo a tiredide, JONES e DELFS (1951) encontraram
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63,5% de alteracdes funcionais em mulheres com AER, e aumento da incidéncia
de aborto em mulheres com hipotireoidismo. Recentemente, os estudos
concentraram-se na investigacdo dos anticorpos antitireoidianos. ESPLIN et al.
(1998) concluiram n&o existir associacao entre estes anticorpos e AER.
Entretanto, outros estudos discordam desta concluséo e referem alta freqtiéncia
destes anticorpos em mulheres com histéria de AER. A revisao da literatura
mostrou que a maioria das publicacbes (67%) confirma esta relacédo

(DENDRINOS et al., 2000; AMBRAMSON e STAGNRO-GREEN, 2001).

As infeccbes maternas por Chlamydia trachomatis, Brucella abortus,
Citomegalovirus, Toxoplasma gondii, Herpes simplex, Mycoplasma hominis e
Listeria monocytogenes ja foram citadas como responsaveis por aborto. O
Ureaplasma urealyticum foi relacionado ao AER, mas os resultados da literatura
permanecem inconclusivos (STRAY-PETERSEN et al., 1978). Nao ha evidéncias que
comprovem a importancia das infecgoes citadas na génese do AER (CARP et

al., 1990).

Os fatores imunoldgicos tém sido evidenciados nos estudos envolvendo
mulheres com AER nos ultimos anos. Nos casos em que a etiologia dos abortos
era desconhecida, os fatores auto e/ou aloimunes foram encontrados em mais

de 80% (MCINTYRE et al., 1989).

O interesse na etiologia autoimune foi despertado com a descoberta da
associacao entre anticorpos antifosfolipides e a ocorréncia de AER (COWCHOCK et

al., 1986). Um estudo tentou resumir a prevaléncia dos anticorpos antifosfolipides
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em diferentes populacdes: 5,3% em pacientes obstétricas normais, 24% em
mulheres submetidas a varios ciclos de fertilizagao in vitro, 37% em mulheres
com Jupus eritematoso sistémico e 28% em mulheres com AER (KANERIA e
VISHWANATHAN, 1999). Outro trabalho tentou categorizar o risco de um novo
aborto em 203 casais. Oligomenorréia, idade acima de 30 anos, numero de
abortos superior a quatro e titulos elevados do anticorpo anticardiolipina foram
responsabilizados pela diminuicdo da taxa de sucesso na gestacdo subsequente

(QUENBY e FARQUHARSON, 1993).

O anticorpo anticardiolipina (ACL) e/ou o anticoagulante lupico (AL)
foram encontrados em 15% das mulheres com dois abortos anteriores e em
18,5% das mulheres com trés ou mais perdas (MACLEAN et al., 1994). Foi
observado que 95% das gestantes portadoras de AL e nao tratadas evoluiram
para aborto espontaneo ou morte fetal. O mecanismo sugerido foi 0 que, devido a
presenca do AL, estas mulheres apresentariam um estado de hipercoagulabilidade,
levando a trombose placentaria com vasculopatia decidual, e conseqglente
infarto placentario e perda fetal (SCOTT et al., 1987). Estudos recentes
confirmaram a associacdo entre a presenca de anticorpos antifosfolipides e
AER. O uso combinado de aspirina e heparina em tais casos mostrou-se
eficiente, reduzindo a chance de um novo aborto em até 54%. Outros fatores
autoimunes que podem estar associados com aborto espontaneo ainda estao

em estudo (EMPSON et al., 2002; KUTTEH, 2002).

O fator aloimune tem sido amplamente estudado, e sua verdadeira

atuagado na etiologia do AER e formas de tratamento tem gerado polémica.
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Estima-se que esteja presente em 40% a 60% dos casais com AER de causa
desconhecida. O termo aloimunidade refere-se a diferengas imunoldgicas entre
individuos da mesma espécie. Na histocompatibilidade materno-fetal, o evento
inicial € uma anormalidade que impede a méae de desenvolver respostas
imunoldgicas essenciais para a sobrevivéncia do concepto geneticamente

estranho (OBER et al., 1999).

Em mulheres com AER parece haver um decréscimo no numero de
células supressoras na decidua e uma atividade aumentada das células natural
killer (NK), que acabam por agredir o concepto instalado, levando ao aumento
na incidéncia de abortos precoces e, conseqiientemente, ao pior progndstico
reprodutivo (AOKI et al., 1995). A proposta terapéutica de utilizar linfécitos do
parceiro ou doador surgiu da observacao de pacientes submetidos a transplantes
renais que, apds varias transfusdes sanguineas, apresentavam menor taxa de
rejeicao (SOLLINGER et al., 1984). A imunizacdo com linfécitos tem por
objetivo suprimir a atividade das células NK, possibilitando o desenvolvimento
do concepto (CAUCHI et al., 1991; FRASER et al.,1993; KWAK et al., 1998).
Mulheres que receberam injecdo intradérmica de linfécitos do parceiro
apresentaram melhores resultados gestacionais do que as que nao receberam
esse tratamento (BARINI et al.,1998; RAMHORST et al., 2000). MAKINO (2002)
estudou 473 mulheres que foram submetidas a um protocolo de investigacao
para AER, sem detectar qualquer etiologia. Ofereceu aos casais o tratamento

com injecao de linfécitos do marido. As que aceitaram utilizar as injecdes
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tiveram 79,6% de sucesso gestacional, e as que ndo fizeram qualquer tratamento

abortaram em 64,1% dos casos.

A associacao entre AER e o antecedente de trombose venosa profunda
também foi descrita (HARRIS et al., 1986; TRIPLETT, 1992; ARTHURS et al.
1994). A trombofilia, termo aplicado a tendéncia a desenvolver trombose em idade
precoce ou com recorréncia frequiente, tem sido relacionada com a ocorréncia
de aborto de repeticao, falhas de implantagao nos casos de fertilizacédo in vitro e
outras complicagdes durante a gravidez. Tal estado parece interferir no
desenvolvimento do sistema vascular Gtero placentario, tornando-o ineficaz
(GLUECK et al., 2000). Sao descritos como fatores responsaveis por trombofilia
hereditaria a deficiéncia das proteinas C e S, da antitrombina Ill, as mutacdes
fator V de Leiden, G20210A no gene da protrombina e C677T no gene da

enzima metileno tetrahidrofolato redutase (CARVALHO, 2001).

Avaliando a vascularizagao uterina através de dopplerfluxometria, HABARA
et al. (2002) notaram que as mulheres com AER apresentaram maior indice de
pulsatilidade (IP), e que este indice foi inversamente proporcional aos niveis de
progesterona. Sugeriram o uso da dopplerfluxometria em mulheres com AER de

causa desconhecida para avaliar possivel circulacao uterina alterada.

Fatores como idade, numero prévio de abortos, infertilidade e aspectos
emocionais também tém sido relatados como possiveis etiologias para AER.
Em estudo com 472 mulheres, a taxa de recorréncia de aborto nas que tinham

trés abortos prévios foi de 47% (POLAND et al., 1977). Na avaliacdao de
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300.000 gestacdes na populagéao geral, o risco de ocorréncia de aborto foi de
11,3%. Este risco aumentou para 15,9%, 25,1%, 45% e 54,3%, respectivamente,
para mulheres que tinham antecedente de um, dois, trés ou quatro abortos
(KNUDSEN et al., 1991). Em outro estudo, a chance de um casal ter um filho
vivo diminuiu em torno de 15% quando apresentou trés a cinco abortos prévios.
Nessa mesma linha, para CLIFFORD et al. (1997), o risco de um novo aborto
apoés trés consecutivos girou em torno de 29%, aumentando pra 53% quando a

historia incluia seis ou mais.

Com relacao a idade materna, foi encontrado maior percentual de aborto
recorrente em faixas etarias consideradas inferiores a 30 ou superiores a 40
anos (COWCHOCK e SMITH, 1992). Analisando essas mesmas faixas etarias,
CLIFFORD et al. (1997) encontraram taxa de 25% de repeticao do aborto nas

mulheres com 30 anos ou menos, e de 52% nas mulheres com 40 anos ou mais.

O Ministério da Saude (BRASIL, 2004) estima pouco mais de 58 milhdes
de mulheres em idade fértil. Supondo que 1% a 2% destas tenham como
complicagdo o AER clinico, mais de um milhdo de casais poderiam estar
envolvidos com esta ocorréncia. Para melhorar esse contexto sdo necessarios

novos estudos.

Muitas sdo as possiveis etiologias citadas como responsaveis por AER,
algumas bem estudadas e definidas, outras ainda a ser exploradas. A etiologia

imunoldgica pode ser encontrada com alta freqiéncia nas mulheres com AER
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de causa desconhecida. O diagnédstico e tratamento especifico podem aumentar

para até 78% a taxa de bons resultados (MOWBRAY et al., 1985).

Contudo, algumas mulheres tratadas de forma regular, incluindo tanto a
aloimunidade quanto a autoimunidade, continuam a apresentar recorréncia de
aborto. E provavel que existam outros fatores complicadores em alguns grupos

ou associagdes de varias causas que contribuam para o insucesso.

Este estudo buscou identificar e corrigir estes fatores, isolados e/ou
associados, avaliando o resultado da gestacado. Pretendeu-se conhecer as
caracteristicas das mulheres que mais se beneficiariam com a propedéutica de
avaliacao e tratamento para AER, além das caracteristicas daquelas com

menor chance de sucesso gestacional.
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2. Objetivos

2.1. Objetivo geral

Identificar as causas presumiveis de aborto espontaneo recorrente que,

isoladas ou associadas, poderiam predizer o progndstico gestacional.

2.2. Obijetivos especificos

¢ Identificar as causas presumiveis de AER na coorte estudada.

e Comparar o resultado da primeira gravidez apds tratamento, em

mulheres com diferentes causas presumiveis de AER.

e Identificar, dentre as causas presumiveis de AER, aquelas que,
associadas entre si, conferem maior risco de um novo aborto

espontaneo.
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3. Publicacao

Artigo enviado para: Sao Paulo Medical Journal
Revista — Paulista de Medicina
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Gestational prognostic factors in women with recurrent spontaneous
abortion

Summary

Background: Spontaneous abortion is a common ocurrence during reproductive
life. It is called recurrent spontaneous abortion (RSA) when occurs three or more
consecutive times and is associated with several etiologic factors, such as genetic,
anatomic, hormonal, infectious and immunologic ones. Immunologic factors have
been largely investigated. When treated, good gestational results have been
obtained. Despite advances in diagnosis, several cases of RSA remain unclear.
New factors or their associations can influence gestational results. The objective
of this study was to identify possible single or associated causes of RSA, which
could predict gestational prognosis for investigated and treated women.

Patients and Methods: A nested case-control study included the evaluation of
246 medical records of women with RSA from Recurrent Abortion Outpatient
Clinic at CAISM/ UNICAMP, from March 1994 to July 2003. All of them were
submitted to an investigation and treatment protocol. Data concerning to age,
obstetrical history, possible etiology for recurrent abortion, treatments and
pregnancy outcomes were evaluated. Statistical analysis was performed using
odds ratio and logistic regression analysis.

Results: From 246 women who were initially included in the study, 17 had no
records of gestational outcomes and were excluded, performing 229 studied
women. Most of them (86%) were 25 to 39 years old. After application of the
protocol and according to pregnancy results, studied women were divided in two
groups: 170 delivered (Group 1) and 59 aborted (Group 2). The most frequently
found etiologic factors were immunologic, mainly the alloimmune (93,9%).
Women with single alloimmune factor had better gestational results that with
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other associated factors. No association was found between the number of
abortions prior to treatment and pregnancy results. Women aged 40 or older
presented the highest rate of spontaneous abortion and worst gestational
prognosis (OR 5.83 95% CI 1.12-30.40).

Conclusion: Age, immunologic factors and two or more concomitant factors

were associated with poor gestational outcomes in studied women.

Keywords: recurrent abortion, risk factors, immunology

Background

The mechanisms involving human reproduction are highly complex, especially
the role played by immunologic factors. It is known that 10% to 15% of clinically
diagnosed pregnancies end in spontaneous abortion (1). Recurrent spontaneous
abortion (RSA) is defined as three or more consecutive spontaneous pregnancy
losses before the 20" week of gestation, a situation occurring in 1% to 2% of
women of reproductive age (2,3).

During many years, the unexpected termination of pregnancy has been a subject of
study. Some factors have already been confirmed as possible causes of RSA.
Chromosomal abnormalities, for example, are mentioned as being responsible
for 50% to 60% of spontaneous abortions in the first trimester (4). Numerical
aberrations, translocations and mosaicism are the most frequently found genetic
modifications (5). Furthermore, qualitative semen evaluation is currently suggested.
These studies have demonstrated a 14% rate of chromosome X inactivation in
partners of women with RSA (6).
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Uterine anatomic defects, synechiae, myomas that protrude from the uterine cavity
and an incompetent cervix predispose a women to reproductive difficulties, such
as abortion in the first and second trimesters, premature delivery and anomalous
fetal presentation. It has been mentioned that these alterations account for 15%
to 27% of RSA cases (5,7).

Changes in hormonal patterns have also been implicated in the cause of recurrent
abortion. Low progesterone production, due to insufficient corpus luteum, renders
endometrial maturation inadequate to the point that nidation and egg development
are no longer sustained (8,9). Other hormonal alterations were observed in
women diagnosed with RSA, such as an increased rate of abortion in women

with hypothyroidism (10).

Maternal infections due to Chlamydia trachomatis, Brucella abortus, Cytomegalovirus,
Toxoplasma gondii and Herpes simplex have already been mentioned as causes of
abortion; however, most studies do not confirm this etiology for RSA (11).

Immunologic alterations were cited as being responsible for more than 80% of
RSA cases of unknown etiology (12). The discovery of an association between
antiphospholipid antibodies and RSA was a major step towards preventing the
occurrence of this complication. It was observed that pregnancies of 95% of
untreated women with lupus anticoagulant ended in spontaneous abortion or
fetal death (13).

Similarly, it has been estimated that the alloimmune factor is present in 40% to
60% of couples suffering from RSA of unknown etiology (14). Alloimmunity refers to
the immunologic differences existing between individuals of the same species.
The initial event in these cases is an abnormality that prevents a mother from
developing an immunologic response essential to a genetically foreign conceptus
(15). In women with RSA, there seems to be a decreased number of suppressor
cells in the decidua and an increased activity of natural killer cells (NK). These

cells end up attacking the implanted conceptus, increasing the incidence of early
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abortions and therefore producing a worse gestational prognosis (16). The
therapy proposed was to use the partner’s or donor’s lymphocytes to suppress
NK cell activity, making it possible for the conceptus to develop (17).

It has been reported that other factors, such as age, number of previous
abortions, infertility and emotional aspects are causes of RSA. However,
immunologic factors appear to occur most frequently in women with RSA of
unknown etiology. Diagnosis and specific treatment may increase viable

pregnancy rates up to 78% (18).

Nevertheless, until now, some women who are regularly treated continue to
experience recurrent abortions. Other complicating factors may exist in some
groups or a combination of multiple causes can contribute to an unsuccessful
outcome. This study sought to identify and correct these single or combined
factors, evaluating pregnancy outcome. It enabled us to gain an understanding of the
characteristics of women who benefited from the investigation and treatment of

recurrent spontaneous abortion.

Patients and Methods

A nested case-control study included the evaluation of 246 medical records of
women with RSA from Gestational Loss Ambulatory at Campinas University,
from March 1994 to July 2003. All studied women had history of three or more
consecutive spontaneous abortions and who had become pregnant after
completing the evaluation and treatment. The study was approved by Research
and Ethical Committees.

To minimize the action of cohort effect on results, a minimum protocol of
investigation and treatment included genetic, hormonal, infectious, anatomic and

immunologic factors, as can be seen:
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The genetic factor was evaluated by the couple’s karyotype. Those with

abnormal results were evaluated by a clinical geneticist.

The hormonal factor was investigated by measuring serum progesterone and/or
performing endometrial biopsy three to five days before menstruation. In women
who were advised to attempt conception, the use of natural progesterone (100
mg/day beginning at the second phase of the menstrual cycle) was
recommended. The dose was doubled when pregnancy was confirmed and was
maintained until the 16™ week of pregnancy. Assessment of thyroid function was
performed by measuring serum thyroid-stimulating hormone (TSH) and free
thyroxine (FT4). Once diagnosis of hypothyroidism or hyperthyroidism was
made, thyroid replacement or antithyroid drug therapy was used respectively.
Diabetes mellitus (DM) was investigated by measuring fasting plasma glucose
level and performing a glucose tolerance test. Treatment of DM was achieved by

diet follow-up or use of insulin when necessary.

Maternal infections were evaluated by culture (mycoplasma and gonococci) and
immunofluorescence and/or immunoenzymatic studies (Chlamydia, syphilis and
toxoplasmosis). When infection was confirmed, it was treated by well-known

antibiotic or antiparasitic drugs.

Uterine anatomic defects were evaluated by clinical and gynecologic examination
and/or ultrasound and/or hysterosalpingography. When deemed necessary, the
investigation was supplemented by hysteroscopy and/or laparoscopy, performing

the possible and necessary surgical corrections.

The autoimmune factor was investigated by ELISA (Enzyme-Linked
Immunosorbent Assay) to screen IgG and/or IgM anticardiolipin antibodies
(aCL). A positive kaolin clotting time (KCT) and/or Russel viper venom time
higher than 1.2 (and confirmed by a test diluted to 50%) detected lupus
anticoagulant activity (LAC). Immunofluorescence was used to investigate
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antinuclear and anti-DNA antibodies. Treatment was based on the use of
acetylsalicylic acid (ASA) and low molecular weight heparin. Investigation of
alloimmune factor was performed by crossmatch using the microlymphocyte
toxicity test. The alloimmune factor was considered when the crossmatch test
between the female serum and the male partner’s lymphocytes was negative. In
these cases, serum tests for hepatitis B and C and for the human acquired
immunodeficiency virus (HIV), syphilis and Chagas disease were performed in
both partners before treating this factor. If a diagnosis was made, immunization
therapy was prepared with a concentration of 80x10° /ml of the male partner’s
lymphocytes intradermally injected into the female on two occasions separated
by a four to six weeks interval. Crossmatch was repeated and women who had
demonstrated a partial response received two booster immunizations. A new
crossmatch was performed to evaluate the response. Women who showed no
response to immunization by their partner’'s lymphocytes (crossmatch remained
negative) or who did not present a change in partial response after two booster
shots were submitted to two immunizations with lymphocytes of a non-related
donor together with husband lymphocytes. After a positive crossmatch, patients

were advised to attempt pregnancy.

The analysis of the association of morphologic criteria and final diagnosis was
performed using estimated odds ratio values, with 95% confidence intervals (Cl).
The analysis of the association of morphologic criteria to predict final diagnosis
was also performed by logistic regression models and results were expressed
by odds ratio values, with 95% confidence intervals (Cl). Statistics were
calculated using SAS 8.2 (SAS Institute, Cary, NC).

Results

From 246 women who were initially included in the study, 17 had no records of
gestational outcomes and were excluded, performing 229 studied women. One
hundred and fifty eight women had history of three abortions, 55 had four or five,
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and 16 had six or more previous abortions. After application of the protocol and
according to pregnancy results, studied women were divided in two groups. In
Group 1 included 170 women (74.2%) who went into labor and group 2 included
59 women (25.8%) whose pregnancy ended in spontaneous abortion. Of group
1, 148 women (87%) had a full-term pregnancy, 22 women (13%) had preterm
birth and 6 women had fetal death. In group 2, 51 women (86.4%) had one
abortion and 8 (13.6%) had two abortions after treatment. Most of the studied
women (86%) were 25 to 39 years old; mean age in group 1 was 31.6 + 4.8
years (19 to 42) and in group 2 it was 32 + 4.9 years (20 to 43).

Table 1 shows the occurrence of studied factors and pregnancy outcomes.
Alloimmune factor was found in 215 women, anatomic in 41 women and

autoimmune in 23. Ten women had no identified etiologic factor.

A variety of combinations of etiologic factors was detected. Genetic, non
immunologic, several factors associations and no identified factors were classified
as “Others”. Single alloimmune factor was seen in 137 women (59.8%) and
associated to other factors in 78 women (34%). Women with single alloimmune
factor had better pregnancy outcomes (delivery) than women with association of
alloimmune and other factors. These women and those from “Others” group
showed higher risk for abortion, as can be seen in Table 2.

When the women studied were divided into groups according to age, it was
observed that those aged 40 or older had a higher chance of spontaneous
abortion (OR 5.83 95% CI 1.12-30.40), with a negative influence on pregnancy
outcome. This is shown in Table 3

When evaluating the number of abortions prior to treatment, group 1 had an
average of 3.5 * abortions (3 to10) and group 2 had an average of 3.9 (3 to 10)
abortions. After correcting the factors identified during the investigation,
pregnancy outcome was not influenced by the number of abortions prior to
treatment, as may be observed in Table 4.
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For a better significative results visualization in multivariate analysis, decision
trees were constructed to identify the sequence of events for evaluating the
possible causes of RSA that might indicate a better or worse pregnancy
outcome. The decision trees adjusted were based on these criteria and the
outcome was arranged in a hierarchical order of odds ratio. Graph 1 shows the
outcome after “pruning” decisions that were supported by desired clinical events.
In agreement with the results of logistic regression it was observed that the
variable autoimmune factor was at the forefront of the decision levels. This
criterion was followed by the alloimmune factor at the second level of decision. It
was also noted that when the autoimmune factor was present, the percentage of
deliveries decreased and thus the number of abortions increased.

In the absence of this factor, the alloimmune factor was the next factor shown by
statistical significance. At the second level of decision, the percentage of deliveries
increased when the first factor was absent and the second factor was present.

A new multivariate analysis was performed now observing the groups or
combination of factors that were formed and related to RSA (alloimmune alone,
alloimmune and autoimmune, alloimmune and hormonal, alloimmune and uterine,

non immunologic and others).

The tree resulting from this new arrangement demonstrated the development of
a decision level with groups of factors that, if present, worsened the outcome
(more abortions) whereas others improved it (more deliveries). In these conditions,
as observed at the only level of this decision tree, women with an alloimmune
factor alone or an alloimmune factor combined with hormonal or uterine factors

had a better outcome than all other possible combinations. Graph 2.
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Discussion

CAISM/UNICAMP is a referral center for the investigation and treatment of
women with pregnancy losses, primarily those with RSA. The pregnancy
outcome in our institution, i.e. 74.2% of deliveries and 25.8% of abortions, is
similar to that found in other medical services specialized in this type of care
(21). We used an investigation and treatment protocol for the main factors
admitted as possible causes of RSA. The immunologic factor was the most
commonly found and data indicate its importance in the context of female
reproductive health. Pregnancy outcome was better when women presented a
single alloimmune factor or alloimmune factor combined with hormonal or
anatomic factors. Women with hormonal factors received specific treatment for
each case. Thus, women with thyroid disorders who were diagnosed before or
during the investigation received adequate therapy, which usually improved
pregnancy outcome (5, 7, 26). None of the women evaluated presented
abnormal serum glucose levels. In cases of luteal phase deficiency, due to
technical difficulties in obtaining an accurate diagnosis, all women who were
advised to atttempt conception received natural micronized progesterone.
Therefore, all hormonal factors diagnosed were adequately treated, which may
have contributed to the better outcomes seen in the group of alloimmune
combined with hormonal factors. Likewise, anatomic factors were evaluated.
The influence of these factors on the origin of RSA is still an object of discussion
in the literature (5, 7). Nevertheless, when synechiae, uterine septums, polyps,
myomas or cervical incompetence were diagnosed, treatment was given. Some
studies showed an improvement in pregnancy outcome in certain types of
treatments for anatomic factors (27, 28) It is possible that these corrections may
have contributed to a better pregnancy outcome in women with combined

alloimmune and anatomic factors.
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On the other hand, worse outcomes were obtained in women who had
combined alloimmune and autoimmune factors, non immunologic and others

(genetic, several associations and no identified factor).

Current studies confirm an association between antiphospholipid antibodies and
RSA. (29, 12). Furthermore, they refer that the combined use of aspirin and
heparin has proven to be very efficient, and may reduce the chance of a new
abortion in 54% of the cases (18, 19, 20). Pregnancy outcomes related to the
autoimmune factor found in this study are quite similar to those presented in the
literature, i.e. slightly more than 50% of the women went into labor. The
alloimmune factor was found in 93.3% of the cases and when corrected, 77.7%
of the women went into labor. Perhaps this frequency is higher than that found
by other authors (13,14) because our institution is the only public health service
in Brazil that investigate and treat women with RSA of alloimmune cause. In
agreement with other studies, we believe that the alloimmune factor is one of the
main factors responsible for RSA described as “unknown etiology” (21, 22). On
the other hand, women who presented alterations in other sites studied besides
the immunologic, had an increased risk of abortion and the rate of a successful
pregnancy fell to 58.8%. It is clear that when other factors besides the
immunologic are involved, new treatments need to be added and consequently
the risks will be higher. When the factors are grouped, their influence on the
pathophysiology of RSA is expressed in a different manner. The combination of
alloimmune and non-immunologic factors also did not produce good pregnancy
outcome, only happening in three cases. The group “Others” was complex as it
involved women with no identified factors or several associations of them,
including genetic one. This complexity certainly contributed to the worst outcomes
in this group, as a specific treatment could not be instituted and genetic therapy

is not available in our country.

Our results also indicated a higher risk of RSA in women aged 40 years or more,

data concordant with most authors in the literature (18, 23). While analysing the
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prior number of abortions, in contrast to most authors, we found that this data
had no influence on pregnancy outcome. When reconsidering the alloimmune
debate, we observed that these studies did not use this factor to evaluate the
causes of RSA. In his series, Poland and co-workers (24) did not have this
technique available and other authors (23, 25) presented results without treating
abnormalities, including the alloimmune alteration, which in most cases was

never investigated.

Conclusion
Age over 40, immunologic factors, mainly autoimmune, and two or more
concomitant etiologic factors were associated with poor gestational outcomes in

studied women.

Publicagédo 36



References

1. United Nations, Departament of Social Affairs, Fetal, Infant, And Early
Childhood Mortality I. The Statistics. United Nations, New York, 1954.

2. Coulam CB. Recurrent pregnancy loss. Clin Obstet Gynecol 1986;29:863.

3. Regan CL, Mcadam BF, McParland P, Boylan PC, Fitzgerald GA, Fitzgerald
DJ. Reduced fetal exposure to aspirin using a novel controlled-release
preparation in normotensive and hypertensive pregnancies. Br J Obstet
Gynecol 1998;105:732-8.

4. Boué J, Boué A, Lazar P. Retrospective and prospective epidemiological

studies of 1500 karyotyped spontaneous human abortions. Teratol
1975;12:11.

5. Harger JH, Archer DF, Marchese SG, Muracca-Clements M, Garver KL.
Etiology of recurrent pregnancy losses and outcome of subsequent
pregnancies. Obstet Gynecol 1983;62:574-81.

6. Robinson WP, Beever C, Brown CJ, Stephenson MD. Skewed X inactivation
and recurrent spontaneous abortion. Semin Reprod Med 2001;19:175-81.

7. Stray-Petersen B, Stray-Petersen S. Etiologic factors and subsequent
reproductive performance in 195 couples with prior history of habitual
abortion. Am J Obstet Gynecol 1984;148:140.

Publicagédo 37



8. Botella TJ. The endometrium in repeated abortion. Int J
Fertil1962;7:147-9.

9. Csapo Al, Pulkkinen MO,Wiest WG. Effecs of luteectomy and progesterone
replacement therapy in early pregnancy patients. Am J Obstet Gynecol
1973;115:759-65.

10. Jones GES, Delfs E. Endocrine patterns in term pregnancies following
abortion. JAMA 1951;146:1212.

11. Carp HJA, Toder V, Mashiach S, Nebel L, Serr DM. Recurrent miscarriage:
a review of current concepts, immune mechanisms, and results of treatment.
Obstet Gynecol Surv 1990;45:657-69.

12. MclIntyre JA, Coulam CB, Faulk WP. Recurrent spontaneous abortion. A J
Reprod Immunol 1989;21:100-4.

13. Ober CL, SimpsoN JL, Radvany R. Increased male-to-female sex rations

among HLA-DR compatible pregnancies. Lancet 1985;30:761-5.

14. Ober C, Karrison T, Odem RR et al. Mononuclear-cell immunization in

prevention of recurrent miscarriage. Fertil Steril 1999;75:916-9.

15. Aoki K,.Kajiura S, Matsumoto Y, Ogasawara M, Okada S,Yagam Y, Gleicher
N. Preconcepcional natural-killer cell activity as a predictor of miscarriage.
Lancet 1995;27:1340-2.

Publicagédo 38



16. Kwak JYH, Gilman-Sachs A, Morettl M, Beaman KD, Beer AE. Natural killer
cell cytotoxity and paternal lynphocyte immunization in women with recurrent

spontaneous abortion. Am J Reprod Immunol 1998;40:352-8.

17. Mowbray JF, Gibbings C, Liddell H, Reginald PW, Underwood JL, Beard
RW. Controlled trial of treatment of recurrent spontaneous abortion by

immunisation with paternal cells. Lancet 1985;27:941-3.

18. Cowchock FS, Smith JB. Predictors for live birth after unexplained
spontaneous abortions: Correlations between imunologic test results,
obstetric histories, and outcome of next pregnancy without treatment. Am J

Obstet Gynecol 1992;167:1208.

19 Kutteh WH. Autoimmune factors in assisted reproduction. Minerva Gynecol

2002;54(3):217-24.

20. Empson M, Lasser M, Craig JC, Scott JR. Recurrent pregnancy loss with
antifhospholipid antibody: a systematic review of therapeutic trials. Obstet

Gynecol 2002,99:135-44.

21. Makino T. Recurrent reproductive wastage and immunologic factors. Am J

Reprod Immunol 2002; 48:266-68.

22. Ramhorst R, Agriello E, Zittermann S et al. Is the paternal mononuclear
cells’ immunization a successful treatment for recurrent spontaneous

abortion? Am J Immunol 2000; 44:129-35.

Publicagédo 39



23. Clifford K, Rai R, Regan L. Future pregnancy outcome In unexplained
recurrent first trimester miscarriage. Hum Reprod 1997;12:387-89.

24. Poland BJ, Miller JR, Jones DC, Trimble BK. Reprodutive counseling in
patients who have had a spontaneous abortion. Am J Obstet Gynecol
1977;127:685-91.

25. Knudsen UB, Hansen V, Juul S, Secher NJ. Prognosis of a new pregnancy
following previous spontaneous abortions. Eur J Obstet Reprod Biol
1991;39:31-36.

26. Bussen S, Siitterlin M, Steck T. Endocrine abnormalities during the follicular
phase in women with recurrent spontaneous abortion. Hum Reprod
1999;14(1):18-20.

27. Dudley DJ, Branch DW. New approaches to recurrent pregnancy loss. Clin
Obstet Gynecol 1989;32:520-32.

28. Salim R, Regan L, Woelfer B, Backos M, Jurkovic D. A comparative study of
the morphology of congenital uterine anomalies in women with and without a

history of recurrent first trimester miscarriage. Hum Reprod 2003;18:162-66.

29. Cowchock S, Smith JB, Gocial B. Antibodies to phospholipid and nuclear
antigens in patients with repetead miscarriages. Am J Obstet Gynecol
1986;155:1002-10.

Publicagdo 40



Table 1

Percentage distribution of women according to factors investigated and
first pregnancy outcome after treatment

Factors Abortion Delivery Total
(n=59) (n=170)
Alloimmune 53 89.8 162 95.3 215
Autoimmune 10 16.9 13 7.6 23
Hormonal 5 8.5 12 7.1 17
Genetic 3 5.0 1 0.6 4
Infective 6 10.2 7 41 13
Uterine 11 18.6 30 17.6 41
No factors 6 10.2 4 2.3 10

Publicagéo 41



Table 2

Percentage distribution of women according to groups of factors

investigated and first pregnancy outcome after treatment

Groups Abortion Delivery Crude OR Age-adjusted OR
(n=59) (n=170) (95% ClI) (95% CI )
Single Alloimmune 28 475 109 64.1 Ref. Ref
Alloimmune and
) 7 119 9 5.3 3.03 (1.04 to 8.84) 4.30 (1.36 to 13.63)
Autoimmune
Alloimmune and
3 5.1 8 4.7 1.46 (0.36 to 5.86) 1.41 (0.34 to 5.96)
Hormonal
Alloimmune and
5 8.5 22 129 0.89(0.31t02.54) 1.13 (0.37 to 3.44)
Uterine
Non Immunologic 2 3.4 1 0.6 7.78 (0.68 to 88.95) 9.02 (0.70to 116.5)
Others 14  23.7 21 124 2.79 (1.21 t0 6.45)

. 4 260 (1.17 to 5.74)
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Table 3

Percentage distribution of women according to age at the beginning of

treatment and first pregnancy outcome after treatment

Age Abortion Delivery Crude OR
(n=59) (n=170) (95% Cl)
Until 24 years 3 5.1 15 8.2 Ref
25 to 29 years 14 23.7 40 23.5 1.75 (0.44 to 6.96)
30 to 34 years 28 475 67 394 2.09 (0.56 to 7.79)
35 to 39 years 7 11.9 42 24.7 0.83 (0.19 to 3.64)
40 years or more 7 11.9 6 3.5 5.83 (1.12 to 30.40)
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Table 4

Percentage distribution of women according to number of abortions prior
to treatment and first pregnancy outcome after treatment

N2 Abortions Abortion Delivery Crude OR Age-adjusted OR
(n=59) (n=170) (95% Cl) (95% ClI)
3 48 814 152 894 Ref ref
4t05 9 153 15 8.8 0.94(0.46t0 1.94) 0.96 (0.45 to 2.03)
>6 2 34 3 1.2 2.37(0.83t06.79) 2.66 (0.86 to 8.19)
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Graph 1. Decision tree regarding immunologic, alloimmune and
autoimmune factors, in which the left branches represent decisions made
when the factor in question was found, and the right branches represent
decisions made when this factor was absent.
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Graph 2. Decision tree regarding groups of factors investigated and

grouped according to frequency.
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4. Conclusoes

e Idade, presenca de fatores imunoldégicos (autoimune e aloimune) e
ocorréncia de varios fatores associados foram as principais causas de AER

identificadas.

¢ Independentemente do numero prévio de abortos, ap6és o tratamento, as
mulheres em que identificamos fator aloimune isolado apresentaram melhor

resultado (parto) que qualquer outra associacao de fatores.

e Mulheres com 40 anos ou mais de idade, presenga de fator autoimune e/ou
identificacdo de varios fatores associados conferem maior risco de

ocorréncia de um novo aborto.
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7.1,

7. Anexos

Anexo 1 - PROTOCOLO PARA INVESTIGACAO DE CASOS DE AER

Avaliacao uterina

Exame ginecoldgico completo
Ultra-sonografia
Hiterossalpingografia/histeroscopia

Estudo genético
Cariétipo do casal

Estudo microbioldgico

Culturas aerdbicas vaginais

Culturas para gonococo e Mycoplasma nas secregdes cervicais
Sorologia para Chamydias, toxoplasmose e sifilis

Avaliacdo endocrina

Glicemia de jejume GTT

Funcao tireodiana (T4, TSH)

Avaliagdo da fase lutea

- hormonal (progesterona plasmatica nos dias 4, 7 e 10 p6s ovulagéo)
- biépsia de endométrio (dia 24-26 do ciclo menstrual)

Avaliacdo imunologica
- Tipagem HLA, A, B, C, DR e DQ do casal
- Ensaio para atividade bloqueadora

Em culturas mistas de linfécitos compara-se a atividade bloqueadora do soro
materno fresco e do inativado por calor: atividade menor do que 50% indica
auséncia de anticorpos bloqueadores.

- Rastreamento de fatores auto-imunes/reproducéo
Tempo de tromboplastina parcial ativada (TTPA)
Anticoagulante lupico
Anticardiolipina (IgG e IgM)

Anticorpos anti-DNA

Anexos 58



FICHA PARA LEVANTAMENTO DE DADOS DOS CASOS AER

1. FICHA 10.1
Ne PROGESTERONA
5 - Normal
2.IDADE [ | 6 - Anormal
10.2 BIOP.
3.PARTOS | | ENDOMET
5 - Normal
4.ABORTOS [ | 6 - Anormal
4.1. PRIMARIO 10.3 FUNC.
TIREOIDE
4.2.SECUNDARIO 5 - Normal
I:l 7 - Hipotiroidismo
8 - Hipertiroidi
5. FILHOS VIVOS ] PETIoIcSmo
10.4 DIABETES | |
6. CAUSA ALOIMUNE | | 1 - Presente
1 - Presente 2 - Ausente
2 - Ausente
11. CAUSA GENETICA | |
7. FATOR AUTOIMUNE [ | 1 - Presente
1-Sim 2 - Ausente
2 - Nao (Passe para o item 9)
12. CAUSA
8. QUAL? INFECCIOSA
1 - Presente 1 - Presente
2 - Ausente 2 - Ausente (Passe para o item 14)
8.1 ANTI-DNA [ ] 13. QUAL?
1 - Presente
8.2 ACL |:| 2 - Ausente
8.3 AL [ ] 13.1 LUES [ ]
8.4 ANTI-LA [ ] 13.2 TOXO [ ]
8.5 ANTL.RO [ ] 13.3CLAMIDIA [ ]
8.6 TTPA ] 13.4 GONOCOCO | |
9. CAUSA HORMONAL | | 13.50UTRO [ ]
3 - Sim
4 - Nao (Passe para o item 11) 14. CAUSA LOCAL I:l
5 - NORMAL
10. QUAL? 9-1IC

10 - DEFEITO CORPO UTERINO
11 - DEFEITO CORPO E CAVIDADE
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15. TRATAMENTO ALOIMUNE

15.1 IMMPAT [ ]

1 - Presente
2 - Ausente

15.2 N2 DE REFORGOS [ |

15.3 IMZ COM DOADOR | |

1 - Presente
2 — Ausente

16. OUTROS TRATAMENTOS [ |

1 - Presente
2 - Ausente

16.1 CIRCLAGEM [ ]

16.2 CIRC. CORPO E/OU
CAV. UTERINA

16.3 USO HEPARINA | |
16.4 USO DE AAS ]

16.5 CORREGAODE | |
FATOR HORMONAL

16.6 TRAT. INFECCIOSO [ |

17. RESULTADO DOS TRATAMENTOS

17.1 PARTO

12 - Termo
13 — Pré-Termo

17.2 ABORTO

14 — Primario
15 — Secundario
16 — Ignorado

Outros

18. DADOS DO RN

18.1 PESO

NOME:

FICHA Ne:

TELEFONE:
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