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Resumo

Objetivos: Avaliar as variagdes da densidade mineral 6ssea (DMO) até um ano de
puerpério entre mulheres saudaveis, e a associagdo com aleitamento materno,
amenorréia, indice de massa corpérea e uso de método anticoncepcional. Propde
ainda comparar as usuarias de métodos hormonais s6 com progestagenos com as
usudrias de métodos ndo hormonais até 6 meses pods-parto. Método: estudo de coorte
prospectivo, incluindo 100 mulheres saudaveis seguidas por um periodo de um ano no
pds-parto. Mulheres consideradas elegiveis deveriam ter tido uma gestacdo nédo
complicada, unica, de termo (237 semanas) e nenhum antecedente de doengas que
interfirissem no metabolismo 6sseo (como diabetes mellitus, insuficiéncia renal crénica,
tireoidopatia, hipo ou hiperparatireoidismo, hepatite, neoplasia ou doenca da hipoéfise)
ou utilizagdo de medicacao (corticosterdides, anticoagulantes, anticonvulsivantes,
diuréticos tiazidicos ou drogas para tratamento de doencas tireoideanas), além do
desejo de postergar uma préxima gestacao por pelo menos um ano. Foram realizadas
densitometrias 6sseas do antebrago ndo dominante utilizando a dual-energy X-ray
absorptiometry, além de avaliacdo antropométrica e coleta de informacdes sobre o
tempo de amamentacao exclusiva, amamentacao total, amenorréia e uso de método
contraceptivo, com 7-10 dias de puerpério, 3, 6 e 12 meses pos-parto. Aos 40 dias pos-
parto foram introduzidos métodos contraceptivos, segundo a escolha individual de cada
mulher, a depender de inumeros fatores como aleitamento, necessidade de método
temporario ou definitivo e condicao clinica. Houve liberdade para troca de método, a
criterio de cada mulher. Resultados: Setenta e oito mulheres apresentaram
seguimento completo, com todas as medidas propostas de DMO até 12 meses poés-
parto. O tempo médio de aleitamento materno exclusivo foi 125,9 (+66,6) dias, com
mediana de duracdo total de aleitamento de 263,5 dias. A duracdo média da
amenorréia pos-parto foi 164,2 (x119,2) dias. A avaliacao seriada de DMO mostrou
perda significativa de massa 6ssea no radio distal, sem valor estatiscamente
significativo para o radio ultra-distal. Ao analisar apenas os casos com uso de
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contraceptivos ndo hormonais, a variagdo de DMO mostrou ser significativa para os
dois sitios avaliados. A andlise de variancia multivariada revelou associacao positiva
entre DMO e IMC e uso de método contraceptivo. A andlise de regressao linear
multipla mostrou correlagcao significativa, para o radio distal, do valor inicial de DMO,
IMC pré-gestacional, variacdo de IMC e escolaridade. Para o radio ultra-distal, houve
correlacao significativa com a DMO inicial e IMC pré-gestacional. A analise de métodos
contraceptivos, comparando a utilizagdo de métodos nao hormonais (54) e de apenas
progestagenos (28), até 6 meses pods-parto, mostrou ndo haver diferenga significativa
nas caracteristicas sécio-demogréaficas dos dois grupos. A mediana de tempo total de
amamentacdo, calculada por tabela de vida, foi de 183 para ambos os grupos e a
duragdo média de amenorréia pds-parto foi de 122 dias para o grupo com uso de
contracepg¢ao nao-hormonal e 85 dias para as usudrias de progestageno. A andlise de
variancia multivariada, com medidas repetidas, revelou correlagcdo significativa entre
DMO nos dois sitios avaliados e IMC, interacdo entre tempo e uso de MAC néo-
hormonal ou progestageno e tempo total de amamentagéo. A regressao linear multipla
para avaliacao de variaveis independentemente associadas com a DMO do radio distal
até 6 meses pos-parto evidenciou correlacao positiva com o valor inicial de DMO, IMC
pré-gestacional, idade e tempo total de amamentacdo. A mesma analise para radio
ultra-distal, mostrou associagéo significativa com DMO inicial, IMC pré-gestacional e
tempo total de amamentagao. Conclusdes: existe uma tendéncia de perda de massa
O6ssea nos primeiros seis meses poés-parto, com posterior recuperacao. Contudo, o
longo tempo de amamentacdo na amostra estudada e o tempo proposto de 12 meses
para seguimento, ndo foram suficientes para permitir uma conclusao definitiva sobre as
condicbes da massa Ossea apds o término da amamentacdo. Nossos achados
sugerem um efeito protetor da perda 6ssea com a contracepgao sbé com progestagenos

em mulheres lactantes, nos primeiros seis meses pés-parto.

Palavras-chave: massa &ssea, densitometria Ossea, puerpério, amamentacao,

amenorréia, indice de massa corpérea, anticoncepgao, progestageno.
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Summary

Objectives: to evaluate the bone mineral density (BMD) changes up to one year
postpartum among healthy women and its association with breastfeeding, amenorrhea,
body mass index and use of contraceptive methods. Progestin-only contraceptive users
were further compared to non-hormonal users, up to 6 months postpartum. Methods: A
prospective cohort study including 100 healthy women followed during one year
postpartum. Eligibility criteria included: an uncomplicated term (= 37 weeks) pregnancy
with a single fetus, no history of conditions that could affect bone metabolism (such as
diabetes mellitus, chronic renal failure, hyper or hypothyroidism, hyper or
hypoparathyroidism, hepatitis, cancer or pituitary diseases), no use of any medication
(such as corticosteroids, anticoagulants, anticonvulsants, thiazide diuretics or drugs for
the treatment of thyroid diseases), besides the intention to delay the next pregnancy for
at least one year. Distal BMD was performed 7-10 days, 3, 6 and 12 months
postpartum at the non-dominant forearm using dual-energy X-ray absorptiometry. Data
on anthropometry, exclusive and total breastfeeding duration, amenorrhea and use of
contraceptives were also collected. Contraceptive methods were introduced 40 days
postpartum according to woman’s choice and depending on many factors, including the
infant feeding condition, need for temporary or permanent method and clinical status.
Women were free to change the method on their own. Results: Seventy eight women
had a complete follow up with all proposed BMD measurements, up to 12 months
postpartum. The mean duration of exclusive breastfeeding was 125.9 (+66.6) days, with
a median total lactation period of 263.5 days. The mean duration of amenorrhea was
164.2 (£119.2) days. Serial BMD measurements showed a significant bone mass
decrease in the midshaft of the ulna, but with no significance in the ultra-distal radius.
When considering only the non hormonal contraceptive users, the changes in BMD
showed to be significant for both sites. Multivariate analysis of variance showed that
BMI and contraceptive use were both significantly correlated with BMD. Multiple linear
regression analysis showed significant correlation of midshaft ulna with baseline BMD,
pre-gestational BMI, number of complete years in school and difference in BMI. For
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ultradistal radius, significant correlation was showed with baseline BMD and pre-
gestational BMI. For the analyses comparing non-hormonal (n=54) and progestin-only
contraceptive users (n=28) up to 6 months postpartum, the baseline characteristics of
the study population showed no statistical differences between groups. All women
considered were still breastfeeding. Resumption of menses postpartum occurred after
at a mean period of 122 days for the non-hormonal group and 85 days for the
progestin-only one. Multivariate analysis of variance with repeated measurements
showed that body mass index, the interaction between time and hormonal (progestin-
only) or non-hormonal contraceptive use and total duration of breastfeeding were
significantly correlated with bone mineral density of both sites. Multiple linear regression
analysis for the evaluation of variables independently associated with BMD at the
midshaft ulna at 6 months postpartum, showed significant correlation to baseline BMD,
pre-gestational BMI, age, and total breastfeeding duration. The same analysis for
ultradistal radius showed significant correlation with baseline BMD, pre-gestational BMI
and total breastfeeding duration. Conclusion: there is a trend in bone loss during the
first 6 months with posterior recovery. However, the long duration of breastfeeding in
the sample studied and the proposed follow-up of 12 months were not sufficient to draw
definitive conclusions on post weaning BMD conditions. Our findings suggest a
protective effect towards bone loss with progestin-only contraception for lactating

women during the first six months postpartum.

Key-words: bone density, postpartum, breastfeeding, amenorrhea, contraceptive
method, progestin
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1. Introducao

De acordo com os conhecimentos a respeito da fisiologia éssea, sabe-se que o
esqueleto humano, além das funcbes de sustentacdo, locomocao e arcaboucgo
para o tecido hematopoiético, tem importante papel como reservatoério de célcio,
magnésio e fosfato, participando ativamente da homeostase mineral juntamente

com os rins e intestino (Marx, 1993).

O ion calcio é de particular interesse no metabolismo 6sseo, pois desencadeia
reagcbes autorreguladoras de sua concentragdo: em uma condi¢do
supersaturada no sangue, contribui para a excitabilidade das membranas
plasmaticas, para as atividades enzimaticas e para o acréscimo de todos os
minerais a matriz extracecular dos 0ssos. No liquido citoplasmatico, quando a
sua concentracao € extremamente baixa, desencadeia rapidos aumentos de

concentracgao local, através de mecanismos de homeostase (Marx, 1993).

As células ésseas, por sua vez, no desempenho da funcdo na homeostase
mineral, estdo sob regulagao sistémica (paratorménio, calcitonina e calcitriol) e
local (fatores ativadores de osteoclastos, interleucina 1, fatores de necrose
tumoral, fator de crescimento tipo 1, entre outros) e, assim, mantém parte do

equilibrio mineral (Marx, 1993).

Muitos fatores, por interferirem substancialmente na homeostase mineral,
podem levar a uma densidade éssea (massa 6ssea por unidade de volume)
diminuida, quer seja aumentando a reabsorcdo Ossea, e/ou diminuindo a

absorcao intestinal ou renal do calcio. Dentre esses fatores, destacam-se
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algumas condicdes patoldgicas sistémicas, estados metabdlicos, uso de
medicacoes e outros (Lam et al., 1988).

A ocorréncia da diminuicdo e deterioracdo da microarquitetura Ossea
caracteriza a osteoporose, condicdo que predispbe a um maior risco de
fraturas. Na atualidade é dificil calcular o custo em termos financeiros que esta
condicdo representa, porque se devem estimar os custos de internacdo e
intervencdo hospitalar, lucro cessante dos familiares envolvidos, além dos
gastos com medicagdes e cuidados em longo prazo. Sao reconhecidos 0s
seqguintes fatores de risco para osteoporose: idade avancada, sexo feminino,
raca branca, sedentarismo, tabagismo, alcoolismo, doencas clinicas que
interfram no metabolismo do calcio, habitos alimentares (deficiéncia de
ingestédo de célcio, abuso de cafeinados, uso de agua nao fluoretada), atividade
fisica intensa levando a amenorréia e uso de medicacbes (corticoesterdides,

anticonvulsivantes, heparina, antiacidos) (WHO, 2003).

Especificamente, os fatores de risco para o desenvolvimento da osteoporose
decorrente de condi¢cées ginecoldgicas relacionam-se com o estado de
hipoestrogenismo e é a pos-menopausa 0 exemplo mais classico das
repercussoes da deficiéncia estrogénica sobre o metabolismo ésseo. Embora a
gravidez e lactagdo sejam periodos fisiologicos na vida reprodutiva das
mulheres e estejam, geralmente, no extremo oposto cronolégico da
menopausa, evidéncias mostram alteracdes 6sseas decorrentes das grandes
modificagbes surgidas nesses periodos (Lam et al.,1988).

Durante a gravidez o organismo materno sofre um grande numero de
alteragdes fisioldégicas com a finalidade de preservar a homeostase materna e
promover o crescimento fetal. Alguns destes ajustes apresentam implicacdes
diretas no metabolismo do calcio, particularmente durante o terceiro trimestre,
qguando um transporte macico de calcio através da placenta causa um balango
negativo deste ion para a mae, desencadeado por uma série de alteracdes
metabdlicas. Sugere-se que durante a gestacdao ocorra um aumento do

paratorménio e da vitamina D em sua forma 1,25(OH)2 no soro, causando um
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aumento da absorcédo intestinal de calcio e mobilizacdo deste dos ossos
durante a gravidez (Pitkin, 1995; Sowers et al., 1991; Cross et al., 1995;
Karlsson et al., 2005; Ward et al., 2005).

Assim como a gestacdo, o periodo de puerpério e lactacdo sdo tambéem de
particular interesse no metabolismo do calcio, visto que durante essa fase as
mulheres apresentam um periodo de amenorréia e hipoestrogenismo, sendo a
deficiéncia estrogénica um fator conhecido e intimamente relacionado com o
metabolismo do calcio (Lam et al.,1988). O aleitamento leva a elevagao de
paratormdnio e da prolactina, com conseqliente aumento do sequiestro de célcio
para o espaco extracelular (Cross et al., 1995; Sowers et al., 1996; Lam et al.,
1988; Prentice et al., 1998). Além do hipoestrogenismo, estima-se que no
aleitamento materno exclusivo ocorra perda diaria aproximada de 210 mg de
calcio, transferido para o lactente através da amamentagdo (Kalkwarf &
Specker, 1995; Abrams, 2003).

Devido as intensas modificagdes da gravidez, lactacao e puerpério, o estudo da
massa éssea de mulheres nesse periodo faz-se necessario, ja que estao
envolvidas importantes transferéncias de calcio da méae para o feto e recém-

nascido, além de grandes alteragdes hormonais (Ward et al., 2005).

As interacdes bioquimicas e hormonais especificas da gestacéo e lactacéo e os
mecanismos que explicam a remodelagcdo O0ssea observada, ainda nao sao
completamente compreendidos. Estudos recentes sugerem que o estimulo da
sucgdo durante a amamentagédo leve a inibicdo hipotalaminca de horménio
liberador de gonadotrofina (GnRH), que por sua vez gera supressao de
gonadotrofinas (horménio luteinizante (LH) e horménio foliculo-estimulante
(FSH), com consequente hipoestrogenismo. Também ocorre maior liberacao de
hormonio da paratireoide (PTHrP), a partir do tecido mamario (com regulagéao
mediada pela sucgado, prolactina e receptor de calcio), o qual, juntamente com
baixos niveis estrogénicos, atua no aumento da reabsorcdo Oéssea
(Wysolmerski, 2010).
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Nas ultimas décadas, inumeros estudos abordaram a avaliacdo seriada de
DMO em mulheres no puerpério. A literatura internacional é consistente ao
apresentar uma reducdo na massa éssea durante o final da gestacéo e periodo
puerperal do aleitamento, mas traz também evidéncias de que, apds o
desmame, ocorre uma fase de total recuperacao desta massa 6ssea (Hayslip et
al., 1989; Sowers et al., 1995; Kalkwarf & Specker, 1995; Sowers et al., 1996;
Honda et al.,, 1998; Ritchie et al., 1998; Yasumizu et al.,, 1998; Laskey &
Prentice, 1999; Polatti et al., 1999; Gleream & Plantalech, 2000; More et al.,
2001; Ensom et al., 2002; Paton et al., 2003).

O unico estudo prospectivo brasileiro com avaliagdo da DMO em puérperas, foi
realizado com adolescentes lactentes com baixa ingestao de célcio, observando
que, apdés o desmame, houve recuperagcdo da massa Ossea, porém com
patamares inferiores aos observados em adolescentes que nunca
engravidaram, sugerindo a ocorréncia de um insuficiente pico de massa 6ssea
na maturidade (Bezerra et al., 2004). Entretanto, outro estudo comparou
adolescentes que amamentavam com outras que nao amamentavam e
observou que as primeiras tiveram um efeito protetor sobre a massa Ossea
(Chantry et al., 2004). A adolescéncia é uma condi¢ao particular, que merece

ser analisada em separado.

Alguns autores tem assumido que o tempo total de aleitamento na vida da
mulher durante a vida reprodutiva € um importante fator de risco para a
osteoporose, associado com outros, como idade e peso corpéreo (Dursum et
al., 2006; Gur et al., 2003). No entanto, outros tem afirmado o contrario, que a
duracdo da amamentacao e multiparidade nao influem para a deterioragédo da
massa 0ssea na pds-menopausa (Lenora, 2009; Karlsson, 2005).

A avaliacdo dietética, para caracterizar a ingestdo de calcio e possivel risco
aumentado de perda éssea também tem sido muito explorada. Durante anos
houve recomendacdo de aumentar o seu consumo didrio durante a
amamentacdo, para suprir a perda aumentada deste ion. No entanto, os

ensaios clinicos randomizados para avaliar sua reposicao durante a lactacao e
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puerpério, especialmente desenhados para populagdes com caréncia
nutricional de calcio, ndo comprovaram qualquer beneficio (Prentice et al.,
1995; Jarjou et al., 2006) e até sugerem que seu excesso pode causar um
desarranjo metabdlico pos-parto, com piora na massa éssea (Jarjou et al.,
2010).

Outro importante fator a ser considerado no estudo do metabolismo ésseo em
puérperas, é a utilizagdo de métodos contraceptivos. Isoladamente, a acao dos
diversos meétodos hormonais disponiveis tem sido extensamente abordada para
caracterizar possiveis associacdées com DMO em idade reprodutiva e influéncia
no risco futuro para osteoporose e fraturas (d’Arcangues, 2006). No puerpério,
acrescenta-se ainda o hipoestrogenismo fisioldgico e a amamentacdo. A
interacédo de todos estes fatores merece atencao.

Os métodos ndo hormonais sdo considerados como primeira escolha no
periodo pés-parto, em mulheres amamentando (IPPF, 1990). No entanto, os
métodos de apenas progestagenos representam uma boa opgao nos casos em
que ha qualquer contraindicacdo ou preferéncia da mulher, por néo
apresentarem efeito deletério a lactagdo ou ao recém-nascido, ja que nao

contem estrogenos (Diaz et al., 1999).

O primeiro estudo prospectivo em puérperas, avaliando o efeito do
progestdgeno oral (minipilula) sobre a DMO, segundo o tempo de
amamentacao, foi publicado por Caird em 1994. Foi um estudo com seguimento
de um ano, porém com tamanho amostral muito restrito, o grupo de mulheres
lactantes em uso de progestageno foi de apenas nove. Os resultados sugeriram
efeito protetor com uso deste contraceptivo.

O efeito sobre a DMO no pés-parto foi estudado com outros dois métodos
exclusivamente de progestagénicos, os implantes Norplant e anéis vaginais
liberadores de progesterona, em comparacdo com a utilizacdo de dispositvo
intrauterino (DIU). Os resultados ndo mostraram diferenca significativa na

variacdo da DMO entre os trés grupos analisados, apresentando os
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contraceptivos como seguros e sem acao deletéria em mulheres lactantes (Diaz
et al., 1999).

s

O acetato de medroxiprogesterona de depdsito (AMPD) é um meétodo
anticoncepcional injetavel, exclusivamente progestagénico, altamente efetivo,
de longa duracdo, com seguranca testada no periodo pés-parto (WHO, 1994).
O mecanismo de acao da AMPD ¢ impedir a ovulagdo ao inibir a secrecao
ciclica de gonadotrofinas, com consequente diminuicdo da producao de
estrogeno (Fraser, 1981). No entanto, o efeito deste hipoestrogenismo sobre a
DMO nao é claro e a literatura ainda € controversa na avaliacdo de possivel
perda 6ssea em usuarias deste contraceptivo.

Um estudo prévio, com DMO de antebraco em mulheres em uso de AMPD,
concluiu que usuarias com 35 anos ou mais, apresentaram menor massa 0ssea
apenas no radio ultradistal ap6s uso superior a um ano. No entanto, esta perda
nao montrou estar relacionada ao tempo de uso do contraceptivo (Bahamondes
et al., 1998). Outro estudo, um ensaio clinico randomizado, com 22 mulheres na
pré-menopausa, comparou o0 uso de implante liberador de levonorgestrel e
AMPD, durante 6 meses, e revelou aumento de massa 6ssea com uso do
implante e valores estaveis para as usuarias de AMPD (Naessen et al., 1995).

A literatura, portanto, afirma a associacao entre amamentagcdo e diminuicdo da
massa éssea enquanto durar o aleitamento, mas embora os trabalhos
internacionais sejam numerosos na area, existe a necessidade de averiguar os
resultados aplicados a populagao brasileira, além de avangar na compreensao
do uso de contraceptivos exclusivamente de progestagenos em puérperas
lactantes e seu efeito sobre a massa 6ssea, bem como a interferéncia de outros

fatores como o indice de massa corpérea e o tempo de amenorréia.
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2. Objetivos

Objetivo geral

Avaliar a variagdo da DMO de mulheres no puerpério, controlando
fatores que possam interferir na densidade mineral 6ssea, tais como
tempo de amamentacdo exclusiva, tempo total de amamentacéo,
periodo de amenorréia, indice de massa corporea e método

anticoncepcional.

Objetivos Especificos

Comparar a DMO de antebraco (radio distal e ultra-distal) das
mulheres em até 10 dias de puerpério e no terceiro, sexto més e um
ano pés-parto, de acordo com as caracteristicas e duracdo do
aleitamento materno (tempo de aleitamento exclusivo e total),

amenorréia pos-parto, IMC e uso de método anticoncepcional.

Comparar a massa 6ssea de mulheres com até 10 dias de puerpério e
no terceiro e sexto més pds-parto segundo o tipo de método
anticoncepcional (ndo hormonal e hormonal apenas com

progestageno).
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3. Sujeitos e Metodo

3.1. Desenho do Estudo

Foi realizado um estudo de coorte prospectivo, com seguimento de cada sujeito
por um periodo de até um ano apds o parto, com consultas seriadas (até dez
dias, trés, seis e doze meses de puerpério).

3.2. Tamanho da amostra

Para o céalculo do tamanho amostral utilizou-se um estudo prévio com medidas
seriadas de DMO em puérperas (Holmberg-Martila et al., 2000). Utilizando-se o
desvio padrao de 0,044g/cm? para DMO no radio distal, com diferenca minima
aceitavel entre a média amostral e populacional esperada de 0,010 g/cm?, e
erro tipo 1 (alfa) de 5%; obteve-se o calculo de 74 mulheres (Kish, 1965).
Considerando-se uma perda de seguimento ao redor de 25%, o tamanho
amostral sugerido foi de 100 mulheres.

3.3. Variaveis

Variaveis independentes

e Tempo de aleitamento materno exclusivo: tempo em dias durante o qual a

crianga recebeu exclusivamente o leite materno como alimentagao.
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Tempo de aleitamento materno total: tempo em dias durante o qual a

crianga recebeu leite materno associado a quaisquer outros alimentos.

Tempo de amenorréia: periodo em dias que a mulher permaneceu sem

apresentar ciclos menstruais regulares, contando a partir da data do
parto.

Método anticoncepcional utilizado: descricdo de qualquer tipo de método

contraceptivo utilizado durante o periodo de estudo, tenha sido ele
natural, de barreira, hormonal ou outro referido pela mulher.

indice_de Massa corpérea (IMC): critério de avaliagdo do grau de

obesidade de um individuo, calculado pelo pesquisador — peso, em
quilogramas, mensurado em uma balanca antropométrica, dividido pelo
quadrado da altura, em metros (WHO, 1995). O peso corpéreo foi
considerado na fase pré-gestacional (segundo relato da mulher), na
ultima consulta de pré-natal ou admissdo para o parto (Gltima medida
registrada) e em cada avaliagdo puerperal (com pesagem seriada).

Variaveis dependentes

Densidade Mineral Ossea (DMOQ): Definida como a massa 0ssea ou

contelido mineral 6sseo por area de osso analisado em g/cm?, valores

continuos.

Variaveis de controle

ldade da mulher: Numero de anos completos da mulher quando da sua

inclusdo no estudo.

Cor: Cor da pele da mulher segundo o seu proprio relato quando
entrevistada: branca, preta, parda, amarela.

Numero de gestacdes: Numero de vezes que a mulher esteve gravida.
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e Numero de partos: numero de vezes que pariu produto conceptual vivo ou

morto, pesando mais de 500g, incluindo o atual.

e Numero de abortos: numero de gestacdes que ndo progrediram além de

22 semanas de gravidez ou com o peso do produto conceptual menor a
500g.

e Escolaridade: numero de anos completos em que a mulher freqientou
escola.

e Tabagismo: hébito de fumar referido pela mulher. Essa variavel foi
codificada para atender a trés possibilidades de resposta: “ndo fumante”,

“fumante” ou “ndo durante a gestagao”.

3.4. Selecao dos sujeitos

Foram selecionadas e convidadas a participar mulheres que tiveram seu parto
no CAISM, UNICAMP, e que estivessem internadas na enfermaria do

Alojamento Conjunto, preenchendo os critérios de selecao para a pesquisa:
Critérios de Inclusao:

Puerpéras saudaveis, com idade entre 18 e 40 anos, internadas na enfermaria
de Alojamento Conjunto, apds dar a luz a recém-nascidos Unicos, vivos, de
termo (IG > 37 semanas). Foram abordadas as mulheres que desejassem
anticoncepcdo por um periodo minimo de um ano ou que tivessem sido

lagueadas e que concordassem em fazer o seguimento puerperal 12 meses.
Critérios de exclusao:

Foram excluidas as mulheres que apresentassem as seguintes condicdes
clinicas: tratamento para infertilidade, pré-eclampsia, diabetes gestacional ou
pré-gestacional, doencas enddcrinas, hepaticas, renais, respiratorias e
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cardiacas. E também aquelas em uso de medicamentos que pudessem
interferir na massa éssea como corticoesterdides, anticonvulsivantes, heparina,

diuréticos tiazidicos, etc.

3.5. Coleta, processamento e analise de dados

Identificacao e acompanhamento dos sujeitos

A identificacdo do caso, na enfermaria de Alojamento Conjunto do CAISM, foi
realizada pelo pesquisador principal, através de visitas diarias a enfermaria. Foi
utilizado um check-list (Anexo 1) para sistematizar os critérios de inclusdo e
exclusao acima citados, com avaliacao do prontuario médico e questionamento

direto a cada mulher.

Diante de um caso elegivel para o estudo, o pesquisador principal realizava o
agendamento da primeira consulta, entre 7-10 dias pds-parto, momento em que
ocorria a obtencao do Termo de Consentimento Livre e Esclarecido e a inclusdo

da mulher no estudo (Anexo 2).
Os procedimentos para condugao de cada caso foram os seguintes:

e Durante a primeira consulta, agendada entre 7-10 dias de puerpério, no
Ambulatério do CEMICAMP, as mulheres eram submetidas a uma
entrevista para coleta de dados so6cio-demograficos, antecedente de
tabagismo, dados do parto, além de medidas antropométricas (peso e
altura) e informag6es referentes a amamentacao (conforme Anexo 2).
Em seguida, as mulheres eram encaminhadas para a realizacdo da
primeira densitometria 6ssea de antebraco.

e As mulheres tiveram seguimento clinico dentro das rotinas do servico,
sendo proporcionado atendimento médico completo, além das datas de

retorno necessarias para o estudo. Portanto, todas tiveram sua revisdo
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puerperal agendada, no mesmo Ambulatério do CEMICAMP, apés 40
dias do parto, com orientacdo e fornecimento de método

anticoncepcional, além de atendimento extra sempre que solicitado.

¢ Os demais agendamentos de retornos para o estudo foram programados
para 3, 6 e 12 meses pos-parto. Em cada atendimento, foram
preenchidos dados de entrevista, para avaliacdo de tempo de
aleitamento (exclusivo e total), tempo de amenorréia, meétodo
anticoncepcional, além de medida de peso e exame densitométrico
(Anexo 3).

e As mulheres tiveram acesso ao contato direto com o pesquisador (via
telefone do Ambulatério e também por celular) para possiveis duvidas e
para mudancas no agendamento das densitometrias, com
reagendamento de acordo com a disponibilidade do servigo,
considerando que estivessem dentro dos prazos possiveis admitidos

pelo projeto do estudo.

e O pesquisador realizou contato telefénico com as mulheres faltantes aos
exames e entrevistas por trés tentativas, em trés dias e horérios
diferentes, para conhecimento do motivo da falta, da vontade da mulher
em continuar a participagdo no estudo e possibilidade de

reagendamento.
Foram definidos como motivos para descontinuacao de sujeitos:

e Ndo comparecimento aos retornos, apds trés tentativas de

reagendamento ou impossibilidade de contato do pesquisador.
e Desisténcia da participacédo na pesquisa.
e Qcorréncia de gravidez no periodo de acompanhamento.

Procedimentos — Densitometria 0ssea
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Foram realizadas quatro densitometrias 6sseas no puerpério (até dez dias pos-
parto, trés, seis meses e um ano de puerpério), em todas as mulheres
participantes da pesquisa, para estudar possiveis diferencas de massa 0ssea.
As mulheres foram seus préprios controles, ou seja, sua propria massa 0ssea
foi comparada em diferentes momentos, calculando-se a diferenca da

densidade mineral 6ssea em g/cm?.

Para este estudo, escolheu-se a medida de densidade mineral 6ssea no punho.
O exame foi realizado com aparelho Osteometer DPX (Técnica de
densitometria por dual-energy X-ray absorptiometry-hologic QDR-1000w) pelo
investigador e, eventualmente, por auxiliares treinados, com emissao de laudo
computadorizado. Tal aparelho ja4 estava disponivel no Departamento, no
mesmo espaco fisico das salas de atendimento ambulatorial.

Para cada exame, foram realizadas duas medidas distintas:

e RA&dio distal (com predominio de osso cortical), no ponto com

distancia de 8mm entre o radio e a ulna.

e RA&dio ultra-distal, proximo a articulagdo com os o0ssos do carpo
(predominio de osso trabecular).

Os exames de densitometria foram realizados por operador treinado, com
certificagdo da Sociedade Internacional de Densitometria Clinica (ISCD).
Conforme orientagdo internacional, com apoio da Sociedade Brasileira de
Densitometria Clinica (SBDens) (Brandao et al., 2009), foi calculado o erro de
precisao (EP), com a minima variacao significativa (MVS) do aparelho e seu
operador (através da realizagdo de trés exames consecutivos em quinze
mulheres diferentes, com o mesmo perfil das mulheres incluidas no estudo),
com minima variagdo significativa (MVS) de 0,021g/cm? e coeficiente de
variacdo (CV%) de 0,7% para o radio distal e MVS de 0,036g/cm® e CV de 2,1%

para o radio ultra-distal (Anexo 4). Um exemplo de laudo esta no Anexo 5.

Processamento de dados
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Os dados obtidos nas fichas de coleta foram revisados para verificar a
consisténcia de seu preenchimento e entdo inseridos num médulo de entrada
de dados do programa Epi-info 2000 (Data Entry), especialmente desenvolvido
para as informagdes contidas no questionario. Esses dados foram digitados

duas vezes, em épocas diferentes, para constituir um arquivo informatizado.

Os dois arquivos assim obtidos foram comparados e as inconsisténcias e/ou
diferengas observadas foram corrigidas, recorrendo-se ao questionario original.
A seguir o arquivo obtido foi submetido a testes de consisténcia e limpeza das
informacgdes, obtendo-se o arquivo final, utilizado para a analise dos dados.
Cépias adicionais foram feitas por questao de seguranca.

Analise estatistica

Inicialmente fez-se a comparagdo das caracteristicas sociodemograficas,
antropométricas e obstétricas dos casos incluidos no estudo com aqueles nao
incluidos, e também dos casos de uso de método contraceptivo ndo hormonal e
uso de progestageno, utilizando-se para isso o teste ndo-paramétrico de Mann-
Whitney (para variaveis quantitativas continuas) ou o teste qui-quadrado (para

variaveis qualitativas ou quantitativas discretas).

Em seguida foi feita andlise descritiva das variaveis: tempo de amamentacao
exclusiva e total, IMC, tempo de amenorréia e tipo de método anticoncepcional
(MAC) em uso. Para as variaveis relativas a tempo, aplicou-se andlise por
tabela de vida para estimar a mediana de cada tempo.

Na sequéncia, comparou-se a DMO ao longo do tempo (medidas repetidas)
utilizando-se Andlise de Variancia Multivariada (MANOVA). Finalmente, Andlise
de Variancia Multivariada foi novamente utilizada, incorporando o fator: tipo de
MAC e as covariaveis ao longo do tempo: tempo de amamentacéo, tempo de

amenorreia e IMC.

Para a comparacdo de mulheres em uso de método contraceptivo nao
hormonal versus progestageno, foi escolhido o tempo de 6 meses pdés-parto,
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momento de maxima variacdo de DMO e também com alto indice de
amamentacao e pouca variacdo no uso de MAC.

3.6. Aspectos éticos

Foram cumpridos nesse estudo todos os principios enunciados na Declaragéo
de Helsinque e na Resolucdo 196/96 do Conselho Nacional de Saude. A
confidencialidade dos dados pessoais foi garantida.

O projeto de pesquisa deste estudo foi avaliado e aprovado pelo Comité de
Etica em Pesquisa (CEP) da Faculdade de Ciéncias Médicas da Universidade
Estadual de Campinas (Anexo 6).

A realizacao da densitometria 6ssea é um procedimento relativamente seguro,
com utilizacdo de baixo nivel de radiacao, com dose efetiva entre (0.08-4.6uSv)
nao apresentando danos a saude ou efeitos colaterais (Njeh et al., 1999). A
dose efetiva ou equivalente é a dose que demonstra o risco biolégico potencial
que a radiacao pode produzir nos tecidos apds a sua absorcdo, sendo expressa
em sievert (Sv). Para exemplificar, existe descricao de teratogénese a partir de
dose minima de 100mSv, ou seja, o equivalente a 100.000 exames DXA. As
mulheres foram informadas sobre a técnica do exame e a sua auséncia de

efeitos deletérios a salde.

Foi considerada a inclusdo no estudo apenas apds assinatura do termo de
consentimento livre e esclarecido, no qual se explica claramente que a sua néo
aceitacdo na participacdo do estudo nado implicaria em qualquer distingdo no
seu atendimento na Instituicdo. Esse termo foi inicialmente lido pelo
pesquisador durante a internacdo da puérpera no Alojamento Conjunto e
efetivamente assinado durante a primeira consulta, agendada até dez dias pés-
parto.
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Abstract

Purpose: to evaluate bone mineral density (BMD) changes during postpartum period
among healthy women and its association with breastfeeding, use of contraceptive
methods, amenorrhea and body mass index (BMI).

Methods: A prospective cohort study including 100 healthy women. Distal BMD was
measured 7-10 days, 3, 6, and 12 months postpartum at the non-dominant forearm using
dual-energy X-ray absorptiometry. Data about breastfeeding duration, amenorrhea,
contraceptive use and BMI were collected.

Results: Seventy-eight women had a complete set of BMD measurements. The mean
duration of exclusive breastfeeding was 125.9 (£66.6) days, with a median total lactation
period of 263.5 days. The mean duration of amenorrhea was 164.2 (¥119.2) days. BMD
measurements showed a significant decrease in the distal radius, however with no
significance in the ultra-distal radius. When considering only the non-hormonal
contraceptive users, the difference at 12 months was significant. Multivariate analysis of
variance showed that both BMI and contraceptive use were significantly correlated with
BMD. Multiple linear regression analysis showed significant correlation of distal radius
with baseline BMD at the same site, pre-gestational BMI, age, years of schoolling and
difference in BMI. For ultradistal radius, there was a significant direct correlation with
its baseline BMD and pre-gestational BMI.

Conclusions: there was a trend in bone loss during the first 6 months postpartum with
posterior recovery. Also hormonal contraceptive methods provided protection of bone
loss. However, the long duration of breastfeeding and the follow-up were not sufficient

to draw definitive conclusions on post weaning BMD conditions.

Keywords: bone density, postpartum, breastfeeding, amenorrhea, contraceptive method
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Introduction

Osteoporosis has been extensively studied over the past decades due to its social and
economical burden related to increased risk of fractures. Most risk factors are well
established and include: age-related bone loss; impaired development of peak bone mass
due to delayed puberty or nutritional deficits; or excessive bone loss during adulthood
due to estrogen deficiency in women (i.e., menopause), undernutrition and corticosteroid
use [1].

Bone metabolism is still not completely well understood during pregnancy and the
post-partum period. During gestation and breastfeeding, significant changes take place
with induced hormonal alterations and substantial maternal to fetal transfers of calcium
under physiologic conditions that may contribute to augmented bone loss. The
mechanisms controlling demineralization of the maternal skeleton during breastfeeding
are also not well understood. Neither are the possible long-term consequences, as related
to increased risk of osteoporotic fractures later in life [2].

Studies of bone mineral density (BMD) in pregnancy and lactation suggest that
losses of maternal minerals occur during lactation and that these changes tend to recover
after weaning [3,4,5]. However, relatively few controlled studies were already
conducted or had a large number of subjects with a consistent prospective follow-up.
The lack of a prospective cohort may have undermined the power of some studies to
evaluate the effects of lactation, amenorrhea and also use of different contraceptive
methods on bone mineral loss or gain during pregnancy and post-partum. Therefore the
purpose of the current study was to evaluate the effects of breastfeeding, amenorrhea,

BMLI, and contraceptive use on the BMD changes among postpartum women.

Material and Methods

Study Design

This was a prospective cohort study conducted at the Human Reproduction Unit,
Department of Obstetrics and Gynecology, School of Medical Sciences, University of
Campinas (UNICAMP), Campinas, Brazil. The Institutional Review Board approved the

study and all participants signed an informed consent form prior to enrollment.
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Sample size was calculated based on a previous study of BMD measurement
carried out in postpartum women, considering a standard deviation of distal radius equal
to 0.044 g/cm2 [6], an alpha of 5%, and a minimum difference between the observed and
true measurements of 0.010 g/cm”. The minimum sample size needed using these
parameters was calculated as 74 women [7]. With an estimated loss of follow-up of

around 25%, the final number of subjects proposed to enroll was 100.

Participant Enrollment and Follow-up

Healthy post-partum women aged 18 to 40 years were invited to participate in the study
during their routine clinical care visits and provided with information to voluntarily
appear for an initial study appointment 7 to 10 days post-partum. Women eligible for the
study had to meet the following criteria: an uncomplicated term (> 37 weeks) pregnancy
with a single fetus, no history of diseases before or during pregnancy that would affect
calcium or bone metabolism (women with chronic diseases such as diabetes mellitus,
chronic renal failure, hyperthyroidism or hypothyroidism, hyperparathyroidism or
hypoparathyroidism, hepatitis, cancer or pituitary diseases were excluded), no use of
medication such as corticosteroids, anticoagulants, anticonvulsants, thiazide diuretics or
drugs for the treatment of thyroid disease; and intention to delay the next pregnancy for
at least 12 months postpartum.

During the first appointment a complete interview and physical exam were
performed to retrieve information about the subjects’ demographic characteristics (age
and ethnicity), obstetric history (number of pregnancies, live births, and abortions),
smoking habits (number of cigarettes per day, years of smoking habit, years since giving
up smoking), anthropometric information (height, weight before pregnancy, last weight
measured during pregnancy), schooling history (complete years of school), and
information about the actual delivery (vaginal, cesarean or forceps).

In all subsequent appointments data was collected to accurately detail the number
of days since delivery, breastfeeding information (length of exclusive and total
breastfeeding), days of postpartum amenorrhea and contraceptive use (regular use of
contraceptives: hormonal, barrier, intrauterine device [IUD]). In addition,

anthropometric measures were performed to assess subject’s height and weight.
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Bone Mineral Density Measurements

Distal bone mineral densitometry was performed in four different moments: 7-10 days
postpartum, 3, 6, and 12 months after delivery. BMD was measured at the non-dominant
forearm using dual-energy X-ray absorptiometry (DTX-200; Osteometer Meditech A/S,
Rodovre, Denmark). Two BMD measurements were taken in each woman: 1. at the
distal radius (cortical bone predominates), at the point at which the radius is 8 mm from
the ulna (automatic scanning); and 2. at the ultra-distal radius near the joint with the
bones of the carpus (where the trabecular bone predominates). BMD measurements were
obtained by an operator certified as a clinical densitometrist by the International Society
of Clinical Densitometry (ISCD), whose Least Significant Change (LSC) was
0.021 g/cm2 for distal radius and O.O36g/cm2 for ultradistal radius. The coefficient of

variation percentage values were 0.7% for distal radius and 1.3% for ultra-distal radius.

Statistical Methods

Comparison between subjects with a complete follow up and those excluded due to a
loss to follow up was performed with respect to demographic, anthropometric and
obstetric variables using Mann-Whitney non-parametric test (continuous quantitative
variables) or the Chi-square test (qualitative or discrete quantitative variables). A
descriptive analyzes was then performed considering total period of exclusive
breastfeeding, total period of breastfeeding, postpartum amenorrhea and contraceptive
methods used. The total period of lactation, exclusive breastfeeding and amenorrhea
(time related variables) were calculated using life table method, to estimate the median
time for each one. In addition, BMD was compared considering its changes through time
(repeated measurements) using multivariate analysis of variance (MANOVA), simple,
until 12 months, and also considering the factor: contraceptive method and three other
covariates through the 6 months time: duration of exclusive breastfeeding, postpartum
amenorrhea and BMI, all of them with repeated measurements. Finally, multiple linear
regression analysis was performed to evaluate whether BMD was significantly
associated with any of the studied variables between 7-10 days and 6 months

postpartum, considering this was the point with the maximum decrease in BMD. The
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statistical procedures were performed using the SPSS package and a 0.05 level of

significance was established.

Results

A total of 225 healthy postpartum women aged 18 to 40 years were invited to participate
in the study, between February 2007 and January 2009, and 100 came for the scheduled
first appointment (7 to 10 days postpartum) and signed the informed consent form.
These women were formally included in the analysis (Figure 1). Seventy eight women
had a complete set of BMD measurements (from 7-10 days to one year postpartum).
Nine women failed to return in all, but the first evaluation. Seven women lost follow-up
after the second appointment (3 months postpartum) and six women lost their last
assessment. Withdrawals were mostly due to change in residence, disease in a family
member, loss of interest, problems in tracing the women and difficulties to schedule
appointments due to their domestic commitments.

The clinical characteristics of the total study population are presented in Table 1,
with a comparison between the 78 enrolled women that completed the study and the 22
women that lost follow-up (cases excluded from the analysis due to drop-out). There
were no significant differences between the groups except for education history
(p=0.021). The excluded cases had less complete years of schooling. The initial body
weight assigned for the 78 complete cases was 62.5 kg, the last weight during pregnancy
was 75.6 kg and 65.9 kg after 12 months postpartum.

The mean number of days postpartum at the four medical visits (BMD
measurements) for the 78 completed cases were 9.2 (£2.6); 98.6 (x18.1); 189.2 (£14.3)
and 372.3 (+35.7) days (data not showed). Table 2 shows that the mean duration of
exclusive breastfeeding was 125.9 (+£66.6) days and a median time of 124.5 days, with a
median total duration of breastfeeding of 263.5 days, considering that 33 subjects were
still breastfeeding at 12 months (Cumulative continuation rate of 43%). Resumption of
menses occurred after a mean period of 164.2 (*x119.2) days, considering that six
subjects persisted in amenorrhea by the end of the study.

According to the BMI measured at 12 months postpartum, 7 women were

classified as low weight (9%); 30 women as normal weight (38.5%); 24 as overweight
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(30.8%), and 17 (21.8%) as obese. Contraceptive method was evaluated in each
appointment, showing frequent changes along time (Table 2). Thirty nine women (50%)
consistently maintained non hormonal methods throughout the study (especially Cu-
IUD, condom and tubal ligation).

Table 3 presents changes in forearm BMD measurements (distal radius and ultra-
distal radius) from baseline (7-10 days postpartum) to 12 months postpartum,
considering the 78 complete cases and also the 39 cases with non-hormonal
contraceptive method throughout the whole study. A significant variation was observed
in the distal radius, in both groups (p<0.002 and p<0.001) according to the multivariate
analysis of variance (with repeated measurements); however no significant difference in
the ultra-distal radius analysis for the total number of subjects was detected. However,
when considering only the non-hormonal contraceptive users, the difference were
significant in the ultra-distal radius (p=0.006). The main significant variation, in all
cases, was observed between baseline and the first 3 months postpartum, however the
maximum BMD decrease occurred at 6 months postpartum (Figure 2).

Cases of bone density under the expected value for women age, measured by the Z
score value of each densitometry below -2SD, at distal radius, corresponded to 1.3%
(1/78) at baseline, increasing to 2.6% (2/78) at 3 months postpartum and to 3.8% (3/78)
at 6 and 12 months postpartum (data not showed). This means that two additional cases
remained with low bone mass after one year postpartum.

Multivariate analysis of the BMD at distal radius and ultradistal radius up to 6
months postpartum, the period with the maximum decrease in the BMD, showed that
BMI and the interaction of time and hormonal or non-hormonal contraceptive use were
both significantly correlated with BMD of both sites. Duration of exclusive
breastfeeding and amenorrhea were not contributory (Table 4).

Multiple linear regression analysis, for the evaluation of variables independently
associated to BMD at distal radius at 6 months postpartum (Model 1), showed
significant correlation to its baseline BMD, pre-gestational BMI, age, years of schooling
and difference in BMI (last BMI considered during pregnancy and BMI at 6 months
postpartum). The same analysis for ultradistal radius showed significant correlation with

baseline BMD and pre-gestational BMI (Table 5).
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Discussion

This study reports data from a postpartum cohort, with women followed with no
restriction of contraceptive method or breastfeeding. All data was further analyzed to
evaluate the possible influence of different variables on BMD changes during 12 months
postpartum. We understand that this approach brings our results closer to the reality,
with a relatively different focus than most previous studies. Our condition, as a
university and reference center for women’s care in a developing country, implies the
responsibility of stimulating breastfeeding, with a strong approach with a trained set of
professionals towards exclusive breastfeeding until 6 months and total breastfeeding up
to two years after delivery. In this context, it would not be ethically acceptable to
propose a study with a limited duration of lactation or with no breastfeeding at all.

The clinical characteristics of the total study population showed no significant
differences between the women that completed the study and those that were lost of
follow-up, except for years of schooling. The excluded cases presented less literacy.
This could reflect that women with longer education period tend to understand and
commit better to the importance of medical follow-up. In addition, the women with less
years of schooling were probably those with more economic and social problems that
could limit the accessibility for repeated postpartum visits without any concrete
complaints.

We used forearm peripheral dual-energy X-ray Absorptiometry (pDXA), even
knowing the limitations of peripheral measurements, considering the availability of the
machine in our facility at the same ward as the outpatient clinic, the low costs of the
exam, and the time saving for patients. Those factors are determinant in the study of
postpartum women in developing countries.

According to the current standards, peripheral measurements other than the 33%
radius by DXA cannot be used to diagnose osteoporosis and peripheral skeletal sites are
not clinically useful for monitoring changes in BMD with natural evolution of the
disease and its treatment. However, peripheral BMD measurements can theoretically be

used when central DXA testing is not accessible, to screen patients for selection to
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central DXA testing and to identify individuals who might benefit from pharmacological
intervention [8,9].

Our results are in accordance to most published data of prospective controlled
studies, which report a decline in maternal BMD of 3-6% after 3-6 months of lactation,
especially in the peripheral skeleton [5]. The same bone loss pattern was demonstrated
twenty years ago at the same skeletal sites but using the old SPA (Single Photon
Absorptiometry) technology [10] and soon confirmed studying central skeleton by DXA
[11]. In addition, the same trend was showed in 1996 using forearm DXA [12]. There
seems to be a dose-response relationship between period of lactation and loss in BMD
[13,14] with a full recovery post weaning. As most studies considering healthy women,
we show very low incidence of BMD under the expected for women age, which is
measured by the Z score value of each densitometry (normal when > -2). All women in
this condition (3/78) were further referred to clinical follow-up (out of the study
procedures) to investigate and possibly confirm bone loss.

Brazil has shown an increasing trend in the prevalence of breastfeeding in the last
decades [15]. Our study reflects this tendency, with a high mean of exclusive and total
period of breastfeeding. This may have an important influence in bone loss during
postpartum and should be considered in future analyzes. Due to the results presented and
the study duration, we could not properly evaluate all women post weaning, even though
we showed a tendency of recovery in BMD towards the initial pattern.

The reported incidence of overweight and obesity of 52.6% (41/78) at 12 months
postpartum reflects our national and also the world’s trend towards alarming numbers of
obesity and associated pathological conditions. A recent Brazilian population survey
[16] shows a mean of 48% overweight in women over 20 years old. The direct
association between pre gestational BMI and BMD observed in this study is in
accordance with several other studies which had also showed that a higher BMI is
associated to a higher preservation of bone mass. A BMI value below 20kg/m” is
recognized as a risk factor for osteoporosis [17,18].

Although the strict control that we tried to keep the women, some possible
limitations could be pointed out like not taking into account dietary calcium intake, lack

of physical exercise information during pre or postpartum period, women’s previous
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history of contraceptive use or history of family osteoporosis and other risk factors for
fracture. However, the main objective was to investigate, in a healthy population of
postpartum women, changes in BMD due to different variables. From this point, other
studies are needed, to confirm and to better understand the results presented and to

address post weaning subjects.
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Table 1. Characteristics of subjects enrolled (n=100), according to have completed (78) or

not (22) the whole follow-up

Characteristics Cases completed (78) Cases excluded (22) p
Age (yearsSD) 26.4 [£6.44] 25.5 [£5.12] 0.668 o
Ethnicity (%) 0.626 *
White 39 (50.0) 11 (50.0)
Black 13 (16.7) 2(9.1)
Other (pardo) 26 (33.3) 9 (40.9)
Schooling (years+SD) 10.2 [£2.9] 8.8 [+2.5] 0.021 ¢
Smoking habit (%) 0.218 **
Yes (a) 12 (15.4) 6 (27.3)
No 66 (84.6) 16 (72.7)
Weight (kg+SD)
Pre-gestational 62.5 [*x12.32] 61.3 [+ 8.08] 0.967 o
Last measure during gestation 75.6 [£13.45] 73.0 [%£10.12] 0.492
At 12 months postpartum 65.9 [+13.25] - -
Parity (%) 0.438 *
1 31 (39.7) 7 (31.8)
2 23 (29.5) 5(22.7)
>3 24 (30.8) 10 (45.4)
Number of deliveries (%) 0.093 *
1 33 (42.3) 9 (40.9)
29 (37.2) 4(18.2)
>3 16 (20.5) 9 (40.9)
Abortion (%) 0.393 **
Yes 15 (19.2) 6 (27.3)
No 63 (80.8) 16 (72.7)
Type of Delivery (%) 0.355 ***
Vaginal (b) 46 (59.0) 16 (72.7)
Cesarean section 32 (41.0) 6(27.3)

Mean [£SD];
e Mann-Whitney non-parametric test

* Pearson’s qui-square test; ** Fisher’s exact test; *** Yate’s Chi-square test

(a) Includes “did not smoke during pregnancy”; (b) Includes “forceps”
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Table 2. Duration of breastfeeding, BMI after 12 months, days of postpartum

amenorrhea and contraceptive method for women with complete follow-up (n=78)

Characteristics

Duration of exclusive breastfeeding (days)

0-3 months
3-6 months
>6 months

Total duration of breastfeeding (days)
>12 months

BMI after 12 months
Low weight (BMI<19.9)
Normal weight (20.0<BMI1<24.9)
Overweight (25.0<BMI<29.9)
Obesity (BMI>30)

Postpartum amenorrhea (days)
>12 months

Contraceptive method during postpartum
period

Hormonal (progestin-only)
Combined hormonal
Cu-IUD
Levonorgestrel-IUS
Condom

LAM

Other (non hormonal)
Tubal ligation

None

Median*: 124.5
125.9 [66.6]
24 (30.8)

45 (57.7)
9(11.5)

Median*: 263.5
Cumulative continuation rate *: 43%
33 (42)

25.94 [4.85]
7( 9.0)
30 (38.5)
24 (30.8)
17 (21.8)

Median*: 108.2
164.2 [119.2]

6 (7.7)
Period
3 months 6 months 12 months
25 (32.1) 20 (25.6) 16 (21)
1(1.3) 2(2.6) 10 (13)
25 (32.1) 32 (41.0) 27 (35)
1(1.3) 1(1.3) 5(6.4)
13 (16.7) 14 (17.9) 10 (12.8)
3(3.8) - -
4(5.1) 3(3.8) 2(2.6)
4(5.1) 4(5.1) 4(5.1)
2(2.6) 2( 2.6) 4(5.1)

* Analysis through Life Table method
Mean [SE]; n (%)

Cu-IUD: cupper intrauterine device; IUS: intrauterine system; LAM: lactation and amenorrhea as method
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Table 3. Mean BMD values (g/cmz) at distal radius and ultradistal radius in all women and
those with non-hormonal contraceptive method according to postpartum period

Postpartum period

distal radius

Ultradistal radius

Total
(n=78)

Non-hormonal

contraceptive
(n=39)

Total
(n=78)

Non-hormonal
contraceptive

(n=39)

1° evaluation (10 days)
p-value (1% vs 2™ evaluation) °
2" evaluation (3 months)
p-value (2" vs 3" evaluation) °
3" evaluation (6 months)
p-value (3“jl vs 40 evaluation) °

4™ Evaluation (12 months)

Total p-value *

0.473 [0.0059]
0.025
0.464 [0.0059]

0.365

0.461 [0.0058]

0.439

0.463 [0.0057]

<0.002

0.476 [0.0081]
<0.002
0.459 [0.0071]
0.434

0.461 [0.0074]

0.883

0.461 [0.0073]

<0.001

0.406 [0.0067]
0.035

0.396 [0.0072]

0.868

0.395 [0.0070]

0.549

0.399 [0.0077]

0.116

0.409 [0.0089]

0.009

0.392 [0.0093]

0.586

0.389 [0.0088]

0.155

0.399 [0.0087]

0.006

Mean [SD]

© Student t test for related samples

* Multivariate Analysis of Variance (with repeated measurements)
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Table 4. Multivariate analysis of variance with repeated measurements until 6
months postpartum, of the bone mineral density at distal radius and ultradistal

radius (g/cmz); n=78

BMDY/ Source of variation LS df F p
BMD distal radius
Time <0.01 2 0.4 0.668
Group (hormonal vs non-hormonal) <0.02 1 1.7 0.193
Interaction Group vs Time <0.01 2 5.2 0.007
Regression * <0.01 3 2.5 0.060
BMD ultradistal radius
Time <0.01 2 1.7 0.189
Group (hormonal vs non-hormonal) <0.01 1 04 0.539
Interaction Group vs Time <0.01 2 33 0.040
Regression ** <0.02 3 5.1 0.002

LS: Least Squares; df: degree of freedom; F: Snedecor F Statistic
* Duration of exclusive breastfeeding (p=0.548); Amenorrhea duration (p=0.801); BMI (p<0.001)
** Duration of exclusive breastfeeding (p=0.372); Amenorrhea duration (p=0.804); BMI (p<0.001)
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Table 5. Variables associated to bone mineral density at the distal radius and

ultradistal radius (g/cmz) at 6 months postpartum [Models 1 and 2]; n=78

Model/ Variable Coef. SE coef. p
Model 1: BMD distal radius at 6 months
postpartum
BMD midshaft ulna at 7-10 days
postpartum (g/cm?) 0.656 0.041 <0.001
Pre-gestational BMI (kg/m?) 0.004 0.001 <0.001
Age (years) 0.001 <0.001 0.032
Schooling (years) 0.002 0.001 0.013
BMI difference (kg/m”) 0.002 0.001 0.038
Model 2: BMD ultradistal radius at 6
months postpartum
BMD ultradistal radius at 7-10 days
postpartum 0.707 0.056 <0.001
Pre-gestational BMI (kg/m?) 0.004 0.001 <0.001

Predictors: age; ethnicity; number of pregnancies; parity; schooling; smoking; length of exclusive
breastfeeding; length of total breastfeeding; duration of postpartum amenorrhea; type of contraceptive
method up to 6 months; pre gestational BMI; change of BMI; Distal radius BMD (only for Model 1); Ultra

distal radius BMD (only for Model 2)
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Figure 1. Flow of women participating in the study
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Figure 2. Mean values of BMD * (g/cm?”) measured by peripheral densitometry of the
distal radius and ultradistal radius among (A) women at different times of postpartum

period (n=78) and (B) using non-hormonal contraceptive methods (n=39)
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Abstract

Background: There is a trend in bone loss during the first 6 months postpartum and a
complete recovery post weaning, with a few studies addressing contraceptive use during
this period and some evidence towards protection of bone loss with progestin-only
contraceptive methods.

Objective: The study was conducted to evaluate forearm bone mineral density (BMD)
of breastfeeding postpartum women using non-hormonal and progestin-only
contraceptive methods.

Study design: A prospective cohort study of postpartum women had an analysis
performed at 6 months associating BMD and contraceptive use. Forearm BMD was
performed 7-10 days, 3, and 6 months postpartum. Eighty-two women were analyzed
comparing non-hormonal (54) and progestin-only (28) contraceptive methods.
Information about breastfeeding duration, amenorrhea and body mass index (BMI) was
collected.

Results: Baseline characteristics of the study population showed no statistical
differences between groups. The median duration of breastfeeding for both groups was
183 days. A significant BMD variation was observed for the non-hormonal group
(p<0,001) according to the multivariate analysis of variance, however no statistical
difference detected for the progestin-only group. BMI, interaction between time and
hormonal or non-hormonal contraceptive use and total duration of breastfeeding were
significantly correlated with BMD.

Conclusions: Our findings suggest a preventive effect towards bone loss with progestin-
only contraception.

Keywords: Bone mineral density; Progestin; Contraception; Breastfeeding
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1. Introduction

Changes in bone mass in pre-menopausal women under physiological hypo-
estrogenic conditions have been studied to understand and evaluate aspects of its
pathogenesis and prevention of osteoporosis [1,2].

Bone metabolism during pregnancy and the postpartum is not completely well
understood. During gestation and breastfeeding, substantial changes take place with
hormonal variations and maternal-to-fetal transfers of calcium that might contribute to
bone loss. However, the mechanisms controlling demineralization of the maternal
skeleton during lactation are still not well recognized. Studies of BMD suggest that
losses of maternal minerals occur during lactation and that these changes tend to recover
after weaning [3].

Many factors can influence bone metabolism in this specific condition, including
gestational weight gain, body composition, pattern of physical activity, smoking status,
medication history, eating disorders and also contraceptive method used. Non-hormonal
contraceptives are considered the first choice for lactating women [4], however
progestin-only methods are a good option if any contraindication or preference does
exist. They have no deleterious effect on breastfeeding, infant growth or early child
development [5].

However, few studies have addressed different contraceptive methods during
lactation and their influence in bone mass alterations. There are limited data on the
impact of progestin-only contraceptive methods on bone metabolism during
breastfeeding [5-7] with no suggestion of deleterious impact on BMD and in fact

possible protection against loss of BMD.
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This study evaluated serial forearm BMD values among breastfeeding healthy
postpartum women using depot medroxyprogesterone acetate (DMPA), progestin-only
pills (POPs) or levonorgestrel-releasing intrauterine system (LNG-IUS) through the first

6 months postpartum, in comparison to users of non-hormonal contraceptive methods.

2. Material and Method
2.1 Study Design:

This was a prospective cohort study performed at the Department of Obstetrics and
Gynecology, School of Medical Sciences, University of Campinas (UNICAMP),
Campinas, Brazil. All participants signed an informed consent form prior to enrollment
and the Institutional Review Board previously approved the study protocol.

Sample size was calculated b2ased on a previous study of serial BMD measurement
in postpartum women, considering a standard deviation of distal radius equal to 0.044
g/cm2 [8], a type I error of 5%, and a minimum difference between the observed and true
measurements of 0.010 g/cmz. Using these parameters, the minimum sample size needed
was calculated as 74 women [9]. Considering an estimated loss to follow-up of around
25%, the final number of subjects proposed for enrollment was 100. For the analysis
currently presented, we report the effect of contraceptive use on BMD for breastfeeding
women until 6 month postpartum. This period was chosen because the bone loss is
maximum, the prevalence of breastfeeding is very high and the women are still using the

same contraceptive method which was initiated around the 42" postpartum day.

2.2. Participant Enrollment and Follow-up:
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Healthy postpartum women aged 18 to 40 years were invited to participate in the
study during their routine clinical care visits. They were informed about the study and
invited to attend an initial study appointment scheduled 7 to 10 days postpartum.
Women eligible for the study had to meet the following criteria: an uncomplicated term
(>37 weeks) pregnancy with a single fetus, no history of diseases before or during
pregnancy that would affect calcium or bone metabolism (women with chronic diseases
such as diabetes mellitus, hyperthyroidism or hypothyroidism, chronic renal failure,
hyperparathyroidism or hypoparathyroidism, hepatitis, cancer or pituitary diseases were
excluded), no use of any medication that could interfere with bone metabolism (such as
corticosteroids, anticoagulants, anticonvulsants, thiazide diuretics or drugs for the
treatment of thyroid disease), and intention to delay the next pregnancy for at least 12
months postpartum.

During the first appointment, a complete interview and physical exam were
performed to obtain information of women: age, ethnic group, number of previous
pregnancies, live births, cesarean sections and abortions, smoking habits, height, weight
before pregnancy, last weight measured during pregnancy, schooling history and
information about the actual mode of delivery. At all subsequent appointments (at
around 3 and 6 months postpartum), data were collected to detail the number of days
since delivery, duration of exclusive and total breastfeeding, days of postpartum

amenorrhea and subject’s height and weight.

2.3. Contraceptive management
Contraceptive method was introduced 42 days postpartum according to the woman’s

choice and depending on many factors, including the infant feeding condition, need for
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temporary or permanent method and clinical status. Women were advised to schedule
extra visits in case of doubts or adverse effects. Basically, all methods were available,
but for this analysis we are focusing on only women who chose non-hormonal (condom,
lactation amenorrhea method (LAM), tubal ligation, Cu-IUD) or progestin-only
methods (POPs, DMPA, and LNG-IUS).

The study took place at a university reference center for women’s care in a
developing middle income country, with a team of professionals trained towards
recommending and orienting exclusive breastfeeding until 6 months after delivery. We
planned a prospective cohort study comparing BMD trends in postpartum breastfeeding

women using non-hormonal contraception or progestin-only contraception.

2.4. Bone mineral density measurements

Distal BMD was performed at 7-10 days postpartum, 3 and 6 months after delivery.
BMD was measured at the non-dominant forearm using dual X-ray absorptiometry
(DTX-200; Osteometer Meditech A/S, Rodovre, Denmark). Each woman had two BMD
measurements considered: at distal radius (cortical bone predominates), at the point at
which the radius is 8 mm from the ulna (automatic scanning); and at the ultra-distal
radius near the articulation with the bones of the carpus (where the trabecular bone
predominates). BMD measurements were performed by an operator certified as a
clinical densitometrist by the International Society of Clinical Densitometry (ISCD). The
coefficient of variation percentage values were 0.7% for distal radius and 1.3% for ultra-

distal radius.

2.5. Statistical Methods
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Comparison between subjects with complete follow-up of six months postpartum was
performed considering demographic, anthropometric and obstetric variables using
Mann-Whitney non-parametric test (continuous quantitative variables) or the chi-square
test (qualitative or discrete quantitative variables) comparing the 54 cases of non-
hormonal contraceptive use and the 28 cases of progestin-only hormonal contraceptive
use. A descriptive analysis was then performed taking into account the total period of
exclusive breastfeeding, total duration of breastfeeding and postpartum amenorrhea. The
median of total length of lactation, exclusive breastfeeding and amenorrhea (time-related
variables) were calculated using life table method, to estimate the duration for each one.
In addition, BMD was compared considering its changes through time (repeated
measurements) using multivariate analysis of variance (MANOVA), and also
considering the factors contraceptive method and three other covariates through the 6-
month period: duration of exclusive breastfeeding, postpartum amenorrhea and BMI, all
of them with repeated measurements. Lastly, multiple linear regression analysis was
conducted to evaluate whether BMD at 6 months in both skeletal sites was significantly
associated with any of the studied variables. The statistical procedures were performed

using the SPSS package and a 0.05 level of significance was established.

3. Results

From the healthy postpartum women, aged 18 to 40 years, who were invited to
participate in the study, between February of 2007 and January of 2009, 100 came for

the scheduled first appointment (7 to 10 days postpartum), signed the informed consent
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form and then were formally included in the study. FEighty four women had completed
the follow-up at 6 months.

These 84 postpartum women were grouped according to their contraceptive method
of choice. The majority (54 women) used non-hormonal methods (Cu-IUD 31; condom
12, tubal ligation 5, and others 6). Thirty women used hormonal contraceptives, with
predominance of progestin-only methods: DMPA 21, progestin-only pills 6 and
levonorgestrel-releasing intrauterine system 1. Two women were using combined oral
contraceptive at 6 months of evaluation and were excluded; the present analysis focused
therefore on 82 women.

Considering the progestin-only group (28 women), there were 13 women with
exclusive use of DMPA and 3 women with exclusive use of progestin-only pills (POPs).
In the remaining 11 cases they started using a non-hormonal method and then changed
to the progestin-only method.

The clinical characteristics of the study population are presented in Table 1, with a
comparison between the 54 enrolled women who used non-hormonal contraception and
the 28 remaining women who used hormonal progestin-only contraception. There were
no statistical differences between the groups.

The mean time (in days postpartum) for the three medical follow-up visits (BMD
measurements) of the 82 cases considered were 9.2 (*2.6), 100.2 (18.8), and 190.9
(£16.2) days respectively.

Table 2 shows that the median duration of exclusive breastfeeding was 137 days for
the non-hormonal group and 113 for the progestin-only group (p=0.143), evaluated by

life table method. Both had the same median time of total lactation length, 183 days.
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Resumption of menses postpartum occurred after at a median period of 122 days for the
non-hormonal group and 85 days for the hormonal one.

Table 3 shows changes in BMD measurements (distal radius and ultra-distal radius)
from baseline (7-10 days postpartum) to 6 months postpartum, considering women using
non-hormonal contraceptives and women using progestin-only contraceptives. A
significant BMD decrease was observed in both skeletal sites for the non-hormonal
group (p<0.001) according to multivariate analysis of variance (with repeated
measurements), however no significant difference in the analysis for the progestin-only
group was detected (Fig. 1 and 2).

The same analysis was performed considering the 13 cases using only DMPA as the
progestin-only group, through the whole period analyzed, with no shift to any other
contraceptive method. There was no significant difference in BMD during this period for
this specific sub-group (data not shown).

Multivariate analysis of variance of the BMD at distal radius and ultradistal radius up
to 6 months postpartum, showed that BMI and also the interaction of time and hormonal
or non-hormonal contraceptive use were both significantly correlated with BMD of both
sites. Duration of exclusive breastfeeding and amenorrhea were not contributory (Table
4).

Multiple linear regression analysis for the evaluation of variables independently
associated with BMD at the distal radius at 6 months postpartum (Model 1), showed
significant correlation to baseline BMD, pre-gestational BMI, age, and total
breastfeeding duration. The same analysis for ultradistal radius (Model 2) showed
significant correlation with baseline BMD, pre-gestational BMI and total breastfeeding

duration (Table 5).
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4. Discussion

To the best of our knowledge, this is the first study to address the influence of
DMPA in BMD changes of lactating women. A cohort of 82 breastfeeding women was
followed for 6 months postpartum and a comparison between the group of users of non-
hormonal contraceptive methods and the progestin-only methods showed a protective
effect towards bone loss in the progestin-only methods..

There is still no agreement on whether the use of hormonal contraceptives during the
reproductive years has any effect on BMD during current use and later in women’s life,
if it has any deleterious effect or whether there is any influence on fracture risk after
menopause [10]. However, the peak adult bone mass achieved and the subsequent rate
of bone loss are the major factors that determine a woman’s susceptibility to
postmenopausal osteoporosis [11].

The understanding of the postpartum period is even more complex, with alterations
in BMD that are not fully clarified. The first study carried out to evaluate contraceptives
and BMD changes during the first postpartum year suggested that POPs may protect
against bone loss [7]; however, it was a small observational study of 31 women, with a
group of 9 women using POPs, followed with lumbar spine densitometry. Another
study addressed two progestin-only contraceptives, Norplant implants and progesterone
vaginal rings, in comparison to Cu-IUD users. Results suggested no interference with
changes in bone mass (lumbar spine and femoral neck assessment) during lactation and
after weaning [5]. Our results are in accordance to the available literature and present a

protective effect on bone loss, during lactation, mostly due to DMPA use.
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DMPA is a highly effective, long-lasting contraceptive. Its safety immediately
postpartum in non-breastfeeding women and after the sixth postpartum week in
breastfeeding women is well established [12]. DMPA inhibits the cyclic secretion of
pituitary gonadotropin, consequently reducing the ovarian production of estrogen [13]
which in theory could result in loss of BMD in current users. A study with young
women using DMPA observed that the BMD was significantly lower for DMPA users
than for controls in all sites [14]. However, there is a disagreement with respect to its
influence in BMD [15] and a trend towards evidence of post discontinuation recovery
and a reversible effect on BMD [16].

A previous study on forearm BMD in DMPA users as a contraceptive method
concluded that women of 35 years old or more presented a lower bone mass only at the
ultradistal portion of the forearm after the use of DMPA for over 1 year. However, this
decrease was not related to the duration of DMPA use [17]. A randomized controlled
trial among 22 pre-menopausal women assigned treatment to either levonorgestrel or
DMPA for 6 months and analyzed bone density changes. Findings suggested an increase
in BMD with levonorgestrel and stable values with DMPA [18].

The current analysis of our study focuses on follow-up of six months, however even
during this relatively short period, there was evidence of a preventive effect of
progestin-only contraception on both sites of forearm, especially during the first 3
months postpartum. However, it is important to note that we had a high prevalence of
breastfeeding during the considered period; their mean age was around 25 years and that
only a transient use of the method was assessed.

Mechanisms involved in bone metabolism and enlightenment on how the

physiological hypoestrogenism influences changes are yet to be understood. The last
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decade presented a number of publications that addressed the transient bone loss on
lactating women and the expected preventive effect of calcium intake was systematically
tested and failed to achieve success, and even showed adverse influence [19]. It is
known that sexual hormones including progestogens also bind to bone receptors and this
can increase the bone density. The higher BMD among users of progestin-only
contraceptives observed in this study can be attributed to the protective effect of
progestogen on bone mass when compared to that of non-hormonal contraceptive users,
thus protecting these women from the hypoestrogenism of lactation.

The use of contraceptive method seems to be another important point of discussion in
postpartum women. Although low BMD is a recognized risk factor for fractures in
menopausal women, this is not the case for reproductive age women [15]. The
association between BMD and baseline BMD, pre-gestational BMI and breastfeeding
duration observed in this study has also been reported by others [20]. A previous lower
bone mass and lower BMI (under 20 kg/m”) have been recognized as important risk
factors for fractures due to osteoporosis [21,22].

We used Forearm Peripheral Dual-energy X-ray Absormetry (pDXA), even knowing
that according to the current standards, axial skeletal sites are considered the gold
standard approach for the diagnosis and monitoring of osteoporosis. However, studies
have demonstrated that the forearm BMD correlates well with central BMD
measurements (such as lumbar and total hip) [23-25] and this evaluation has been used
in previous studies of BMD in DMPA users [25-27].

Our study has some limitations such as not taking into account dietary calcium

intake, women’s previous history of contraceptive use, history of family osteoporosis
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and other risk factors for bone loss. The switch in contraceptive methods during the
study could not be avoided since women were not asked use the same contraceptive
method throughout the study. They were constantly clarified about all methods
available and free to decide whichever and whenever to use them. We believe this
approach brought the study closer to the reality and helped to diminish withdrawals.

The results presented consistently indicate a preventive effect on bone loss towards
the use of progestin-only hormonal contraceptive methods in lactating women. The
clinical implications of this finding are still not clear, since the declines in BMD
associated with lactation do not appear to have long-term skeletal health consequences;
however it does influence family planning and should strengthen data on safety of
DMPA use, preventing unwanted pregnancies [10]. The protective effect of progestin-
only contraception on bone loss can also represent a possibility for women with known
risk factors for low BMD, such as diabetic or epileptic women, chronic users of
corticosteroids and others. Nevertheless, future studies should address the topic,
considering larger sample sizes, other anatomic sites and techniques for bone density
assessment and non-breastfeeding postpartum women, in order to confirm these

findings.
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Table 1. Characteristics of subjects enrolled up to 6 months postpartum, according to
contraceptive method used: non-hormonal or progestin-only

Contraceptive method

Characteristics p-value
Non-hormonal (54) Progestin-only (28)
Age (years) 26.5 [+6.35] 25.3 [£6.44] 0.303 o
Ethnicity 0.888 *
White 26 (48) 14 (50)
Black 10 (19) 4 (14)
Other (pardo) 18 (33) 10 (36)
Schooling (years) 9.8 [£2.95] 10.7 [%2.74] 0.079 e
Smoking habit >(.999 **
Yes (a) 11 (20) 5(18)
No 43 (80) 23 (82)
BMI at 6 months (kg/mz) 25.8 [+4.09] 26.5 [+6.16] 0.648 o
Number of deliveries 0.069 *
1 18 (33) 14 (50)
15 (28) 10 (36)
- 21 (39) 4(14)
Parity 0.390 *
1 21 (39) 15 (54)
20 (37) 9 (32)
>3 13 (24) 4 (14)
Type of Delivery 0.372 **
Vaginal 34 (63) 14 (50)
Cesarean section 20 (37) 14 (50)

Mean [+SD]; n (%); BMI: body mass index
e Mann-Whitney non-parametric test.

* Pearson’s chi-square test; ** Fisher’s exact test.
(a) Includes “did not smoke during pregnancy”.
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Table 2. Median of duration of breastfeeding and days of postpartum amenorrhea
according to contraceptive method used

Contraceptive method
Time @ p-value +
Non-hormonal (54) Progestin-only (28)

Duration of exclusive 137 113 0.143
breastfeeding (days)

Total duration of breastfeeding 183 183 0.383
(days)

Postpartum amenorrhea (days) 122 85 0.327

@ Analysis through life table method.
+ Wilcoxon-Gehan test.
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Table 3. Mean BMD values (g/cmz) at distal radius and ultradistal radius in women
using non-hormonal contraceptive method and progestin-only method according to
postpartum period (up to 6 months)

Postpartum period

Distal Radius

Ultradistal radius

Non-hormonal  Progestin-only

Non-hormonal Progestin-only

(n=54) (n=28) (n=54) (n=28)
1** evaluation (7-10 days) 0.481 [0.0067] 0.458 [0.0104] 0.413 [0.0072]  0.390 [0.0124]
p-value (1% vs 2™ evaluation) ° <0.001 0.445 0.002 0.882

2" evaluation (3 months)

p-value (2™ vs 3" evaluation) °

3" evaluation (6 months)
p-value *

p-value **

0.461 [0.0057]
0.718

0.464 [0.0124]
0.275

0.462 [0.0060]
<0.001

0.455 [0.0116]
0.426
0.420

0.395 [0.0072]
0.854

0.392 [0.0143]
0.763

0.394 [0.0072]
<0.001
0.497

0.394 [0.0137]
0.910

Mean [SE].

© Student’s t test for related samples.
* Multivariate analysis of variance (with repeated measurements and separate comparison along time).
** Comparison between groups of contraceptive methods.
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Table 4. Multivariate analysis of variance with repeated measurements until 6 months
postpartum, of the bone mineral density at distal radius and ultradistal radius (g/cmz)

BMD/ Source of variation SS df F p
BMD distal radius
Time <0.01 2 0,6 0.551
Group <0.02 1 2,1 0.156
Interaction group vs time <0.02 2 6,1 0.003
Regression * <0.01 3 2,7 0.047
BMD ultradistal radius
Time <0.01 2 2,2 0.111
Group <0.02 1 1,3 0.256
Interaction group vs time <0.01 2 3,6 0.030
Regression ** <0.02 3 4,6 0.004

SS: Sums of squares; df: degree of freedom; F: Snedecor F Statistic.
* Duration of exclusive breastfeeding (p=0.313); Amenorrhea duration (p=0.844); BMI (p<0.001).
** Duration of exclusive breastfeeding (p=0.209); Amenorrhea duration (p=0.591); BMI (p<0.001).
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Table 5. Variables associated to BMD at distal radius and ultradistal radius (g/cmz) at

6 months postpartum [Models 1 and 2]

Model/ Variable Coef. SE coef. p

Model 1: BMD distal radius at 6 months postpartum
BMD distal radius at 7-10 days

postpartum (g/cm?) 0.640 0.044 <0.001
Pre-gestational BMI (kg/m®) 0.004 0.001 <0.001
Total breastfeeding duration (days) <0.001 <0.001 0.014
Age (years) <0.002 <0.001 0.014

Model 2: BMD ultradistal radius at 6

months postpartum
BMD ultradistal radius at 7-10 days

postpartum 0.648 0.059 <0.001
Pre-gestational BMI (kg/m”) 0.004 0.001 <0.001
Total breastfeeding duration (days) <0.001 <0.001 0.026

Predictors: age; race/skin color; number of pregnancies; parity; schooling; smoking; length of exclusive
breastfeeding; length of total breastfeeding; duration of postpartum amenorrhea; type of contraceptive
method up to 6 months; pre-gestational BMI; change of BMI; Distal radius BMD (only for Model 1);

ultradistal BMD (only for Model 2).
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BMD (g/cm?)
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Postpartum period (months)

* Mean + SE

Fig. 1. Mean values of BMD (g/cm2) measured by peripheral densitometry of the distal
radius among women in different times of postpartum period (n=82) and use of non-
hormonal or progestin-only contraceptive method.
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Fig. 2 Mean values of BMD (g/cm®) measured by peripheral densitometry of the
ultradistal radius among women in different times of postpartum period and use of non-
hormonal or progestin-only contraceptive method.
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5. Discussao Geral

E importante registrar um pouco da histéria deste projeto, agora finalizado. O
estudo foi idealizado ha cerca de 10 anos, no auge da investigacao
internacional sobre a possivel perda éssea devida a amamentagdo. Como todo
projeto, sua realizacdo ficou na dependéncia de financiamento, da definicdo da
disponibilidade de aparelho de densitometria e logistica para o atendimento de

puérperas, sendo postergada inUmeras vezes.

Em 2006, o estudo finalmente obteve financiamento e sua implementagéao
iniciou-se em 2007. Neste momento, havia disponibilidade para o uso de
densitdmetro periférico, com avaliacdo de antebragco. O aparelho estava
funcionante e acessivel no mesmo ambiente fisico do atendimento ambulatorial

das puérperas, facilitando muito o processo de coleta de dados.

A dificuldade de realizar acompanhamento prospectivo no pds-parto ja era
prevista, e a grande limitacdo enfrentada, durante todos os anos deste estudo,
diz respeito ao ritmo de inclusdo das mulheres ao estudo e taxas de perda de
seguimento, apesar da ajuda financeira para transporte e alimentagdo que o
financiamento do estudo proporcionou.

Inicialmente deu-se preferéncia para a participacdo para mulheres residentes
em Campinas e nas proximidades do complexo hospitalar. Foi ainda

disponibilizado berco e uma profissional da enfermagem para acompanhar as
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consultas médicas e densitometrias dessa mulher, considerando que quase
sempre elas vém acompanhadas de seus filhos. Além disso, utilizamos o
recurso de lembrete sobre a consulta por telefone, fazendo um telefonema um a
dois dias antes da data marcada para o retorno, recordando a mulher sobre o
agendamento, e eventualmente remarcando para outro dia ou horario, caso ela

tivesse alguma dificuldade pratica.

A maior parte das mulheres que abandonou o estudo, entretanto, relatou como
motivo para isso a dificuldade em sair com o filho ou encontrar alguém que
tomasse conta da crianca durante o periodo de sua auséncia para o controle.
Atestaram ainda dificuldades com transporte, impossibilidade de liberacdo do

emprego e mudancgas de endereco.

Na verdade, o primeiro grande obstaculo constatado foi a dificuldade na
realizacdo da primeira consulta, programada para 7 a 10 dias po6s-parto. Por
questdes diversas, tivemos 55,5% de perda entre casos agendados e mulheres
que efetivamente compareceram a primeira avaliagdo, sendo assim incluidas no

estudo.

Nos agendamentos seguintes, aos 3, 6 e 12 meses pds-parto, as faltas e
atrasos também foram freqlientes. Foi um trabalho diario e desgastante, realizar
a verificacdo destas demoras e contato telefébnico com as pacientes, para
reagendamentos. Mesmo assim, foram 22 perdas de seguimento ao longo de
todo o estudo.

Foi interessante observar que a maior parte das mulheres criou forte vinculo
com o Servigo e pesquisador, passando a ligar e agendar “encaixes” diante de
qualquer intercorréncia ginecoldgica, como dor pélvica, irregularidade
menstrual, desejo de troca de método anticoncepcional, etc. Por isso, a média
de consultas de cada paciente com coleta finalizada, foi ao redor de sete, trés
consultas a mais do que o previsto para a realizacdo de densitometrias.
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Durante o seguimento, foi oferecido atendimento ginecolégico completo, com
revisdo puerperal, orientacdo anticoncepcional (incluindo inser¢cao de DIU,
aplicagéo de injetavel e fornecimento de anticoncepcional oral), realizacdo de
citologia oncolégica, além de exames laboratoriais e de imagem, sempre que
necessario. Essa abordagem favoreceu a adesao dos sujeitos ao estudo, mas
também gerou aumento nos custos e tempo de trabalho dos pesquisadores.

Com todas as dificuldades superadas, o estudo foi finalizado com sucesso,
apresentando resultados inéditos para a populacdo brasileira e significativa
interagdo entre massa 6ssea e uso de métodos contraceptivos hormonais com

progestagenos.

A nossa realidade impossibilitou a avaliacdo clara do efeito da amamentacao
sobre a perda de massa 6ssea no periodo pos-parto. O CAISM é um hospital
universitario de referéncia, com papel importante no estimulo irrestrito a
amamentacao exclusiva por 6 meses e total por 2 anos. Temos uma equipe
multi-profissional treinada para o apoio as maes e orientacao puerperal de
aleitamento, confirmados com a chancela de “Hospital Amigo da Crianga”. A
efetividade deste estimulo pode ser observada através dos nossos resultados,
pelas altissimas taxas de tempo de amamentacdo exclusiva e total. Nesse
contexto, ndo seria possivel, ou ético, propor a avaliacdo de puérperas nao

lactantes (como fazem inimeros estudos internacionais publicados).

Outro ponto importante que merece discussao é a utilizacdo de densitometria
periférica, com avaliacdo seriada de antebraco (distal e ultradistal). Medidas
periféricas além do radio 33% (um terco) medido por DXA ndo podem ser
utilizadas para diagnéstico da osteoporose, de acordo com os padrdes atuais.
No entanto, diversas técnicas de medidas no esqueleto periférico vém sendo
estudadas desde os anos 60 e as evidéncias cientificas disponiveis apdiam o
emprego clinico dessas técnicas para avaliacdo progndéstica do risco de fraturas
(Marshall et al., 1996; Jones & Davie, 1998; Eis & Lewiecki, 2006).
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Medidas de DMO periférica podem, teoricamente, ser utilizadas no rastreio de
pacientes, selecionando aqueles com indicacdo de exame definitivo
(densitometria central), embora seja necessario definir critérios de corte
especificos para cada equipamento. Em locais sem disponibilidade para DXA
central, avaliacbes de DMO do esqueleto periférico podem ser consideradas na
identificacdo de individuos que poderdao se beneficiar de intervencdes
farmacolégicas (Eis & Lewiecki, 2006).

O primeiro artigo apresentado, com os dados gerais do estudo, mostrou
resultados de acordo com a literatura, com tendéncia a perda éssea, nos
primeiros 6 meses poés-parto (mais significativa até 3 meses) e posterior
recuperacao. Evidentemente, devido a longa duragdo de amamentacao nesse
estudo e o periodo de seguimento (12 meses), ndo pudemos analisar a
evolucdo de massa Ossea apdés o desmame e tampouco avaliar recuperacao

completa da massa 6ssea aos valores iniciais de densidade mineral 6ssea.

A andlise comparativa entre os casos de mulheres com uso de meétodo
contraceptivo nao hormonal (n=39) e o total (n=78), mostrou maior perda 6ssea
no grupo nao exposto a contracepcao hormonal, sugerindo haver protecdo da
perda éssea no grupo exposto a utilizacdo de métodos hormonais. Este
resultado motivou a busca ativa de referéncias que mostrassem o efeito dos
diversos métodos contraceptivos sobre a massa 6ssea de lactantes (Caird et
al.,1994; Diaz et al., 1999), levando-nos a realizacao das analises apresentadas

no segundo artigo.

O segundo artigo apresentou aspectos inéditos, com analises muito pouco
exploradas na literatura até o momento. Devido a longa duracdo de
amamentacao, foi possivel avaliar 82 mulheres amamentando até o sexto més
pds-parto e comparar a contracepcao nao hormonal, com métodos utilizando
apenas progestagenos (predominantemente o acetato de medroxiprogesterona
e minipilula), mostrando sua protecéo sobre perda éssea.
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Evidentemente, nosso estudo possui limitagdes. Infelizmente, néo foi avaliada a
ingestdo diaria de célcio das mulheres incluidas, ndo coletamos informacgdes
sobre antecedente de uso de diferentes métodos contraceptivos ou antecedente
familiar de osteoporose e fraturas ou qualquer marcador laboratorial. Todas
estas avaliacbes seriam interessantes, mas nao fizeram parte dos objetivos
principais do nosso projeto e talvez tornassem o questionario longo demais,

impactando na ades&o das mulheres.

Nosso estudo representa apenas uma contribuicdo para a compreensao do
metabolismo 6sseo no puerpério e sua interacdo com métodos contraceptivos.
O real significado clinico dos nossos achados ainda precisa ser melhor
explorado, pois a diminuicdo de DMO observada em mulheres no poés-parto
parece ser reversivel, sem influéncia na vida futura destas mulheres e, por isso,
a avaliacdo da prevencao desta perda 6ssea merece cautela. De qualquer
forma, é muito importante salientar que nosso estudo confirma a seguranca do
uso de métodos contraceptivos progestagenos no periodo puerperal, em
especial a DMPA, por muitos anos marcada pelo possivel risco de diminuicao

de DMO em mulheres jovens.
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6. Conclusoes

1. A avaliacdo seriada de densitometria 6ssea de antebraco em puérperas
revelou significativa perda de massa 6ssea nos primeiros 6 meses pos-
parto, com tendéncia a recuperacao posterior. Devido a extensa duracao
da amamentagdo na amostra estudada, o tempo determinado para
seguimento (12 meses) foi insuficiente para permitir avaliacdo pos-

lactacao e possivel recuperacao completa de massa 6ssea.

2. A utilizacdo de métodos contraceptivos apenas com progestagenos (em
especial o acetato de medroxiprogesterona de depdsito) conferem
protecdo contra a perda fisioldogica de massa O6ssea em mulheres

lactantes, nos primeiros 6 meses pos-parto.
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8. Anexos

Anexo 1. Check list

Associacao da Lactacdo com a Densidade Mineral Ossea no puerpério.
Para inclusao das puerpéras nesta coorte, todas as respostas abaixo devem ser SIM.
1. A mulher tem idade entre 18 e 40 anos? ‘1sim [1nao

2. Foi excluida a presenca de diabetes, hipertensao, colagenoses, endocrinopatias,
pneumopatias, nefropatias. sim 1 ndo

3. Foi excluida a utilizagdo pela mulher de drogas como corticoesteréides, hormdnios,
anticonvulsivantes, anticoagulantes, heparina e diuréticos do grupo de tiazidicos

flsim [Indo
4. A puerpéra deu a luz a RN de termo unico e vivo? Tsim [1néo
5. A mulher deu luz a RN com Capurro maior
ou igual a 37 semanas? sim [1nao
6. A mulher habita em local que Ihe permita
manter o acompanhamento na instituicado? Tsim [1nao
7. A mulher deseja anticoncepgao por pelo menos um ano

ou foi submetida a laqueadura? [1sim [1nao
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Anexo 2. Consentimento livre e esclarecido

Associacdo da Lactacdo com a Densidade Mineral Ossea no puerpério.

Pesquisador principal: Maria Laura Costa do Nascimento
Telefone para contato: (019) 35219304

Estd sendo realizado um estudo neste Hospital/ CAISM para saber se a
amamentacao, os métodos para evitar a gravidez e o peso da mulher no periodo
do po6s-parto causam alteracées nos 0Sso0s.

A Senhora esta sendo convidada a participar desse estudo e abaixo
explicaremos como ele sera realizado:

1) Se aceitar participar, a senhora respondera algumas perguntas para o
pesquisador e realizara quatro vezes um exame chamado Densitometria Ossea
(este exame é parecido com um Raio X, mas mostra a quantidade de calcio nos
0sSs0s; € 0 exame que as mulheres fazem para saber se tém osteoporose
quando param de ter menstruacoes.

3) A Densitometria éssea sera marcada pelo pesquisador. A primeira sera
feita do sexto ao décimo dia apdés o parto no Ambulatério de Planejamento
Familiar /CEMICAMP. No momento da alta hospitalar, a Senhora sabera das
datas de retorno para os préximos exames, que também serdo feitos neste
Ambulatério.

4) Como ja foi explicado, o primeiro exame (Densitometria) sera realizado até
dez dias depois do parto, o segundo sera realizado quando seu Bebé estiver com
trés meses de idade, o terceiro quando estiver com seis meses de idade e o
quarto quando ele estiver com um ano de idade.

5) Se a Senhora aceitar participar, tera que voltar ao CAISM mais cinco vezes,
nessas datas marcadas, quando sera entrevistada pelo pesquisador, e realizara
as densitometrias no proprio Ambulatorio.

6) As entrevistas ndo serdo consultas médicas, portanto ndo substituem a sua
revisdo de parto e o seguimento médico.

7) O exame de densitometria € indolor, e até o0 momento ndo se encontrou
nenhum efeito prejudicial da sua realizagao.
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8) Se a Senhora aceitar participar, recebera o dinheiro do transporte de vinda
e ida de sua casa a ser entregue pelo pesquisador nos dias de entrevista e do
exame, mas nao recebera nenhuma recompensa financeira por sua participagao.

9) Caso nao possa comparecer ao servico no dia agendado a Senhora pode
comparecer na semana seguinte no mesmo dia da semana e no mesmo horario.

10) Embora convidada para o estudo, a Senhora tem o direito de nao
participar, e/ou desistir da participacdo a qualquer momento, sem prejuizo de
qualquer cuidado médico a receber.

11) Todos os dados pessoais da pesquisa permanecerao em sigilo, nao
permitindo a sua identificagao.

Se a Senhora aceitou participar da pesquisa, por favor, preencha abaixo:

Eu, RG

Abaixo assinada, aceito participar como voluntaria da pesquisa “Densidade
Mineral Ossea no puerpério” que esta sendo realizada.

Nome: data:

Assinatura

Nome do
Pesquisador: data:

Assinatura do Pesquisador:
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Anexo 3. Ficha de coleta de dados

Avaliacdo da Densidade Mineral Ossea no Puerpério

Caso namero: [ J[ ][ ]
H.c. LOOOHEE]
Data da admissao na pesquisa: L0 U0 U

Secao 1. Identificacao e Entrevista:

1.1 — Quantos anos a senhora tém? [ ][

1.2—Qual é a sua cor? |_] (1) Branca (2) Preta (3) Parda (4) Amarela
1.3 — Quantas vezes a senhora engravidou? L]

1.4 — Quantos partos a senhora teve? L]

1.5 — Quantos abortos a senhora teve? || |

1.6 — Quantos anos a senhora freqlientou a escola? ][]

1.7 — A senhora fuma? || (1) sim (2) ndo (3)n&o durante a gravidez

1.8 — Se a senhora fuma ou fumava, qual o numero de cigarros dia? L]
1.9 - Por quantos anos foi fumante? L[]

1.10- Parou de fumar ha quantos anos? L[]

Secao 2. Diagnostico Obstétrico e antropomeétrico (dados do prontuario):
2.1 Tipo de parto: ] (1) normal (2) cesarea (3) Forceps (4) Vacuo

2.2 — Data e hora do parto: L Ot O L LI Jmin
2.3 — Altura da mulher: [J,[|L]

Peso pré-gestacional LI

Ultimo peso gestacional anotado LI
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Secao 3. Seguimento: primeira densitometria 6ssea no puerpério

3.1 Data da primeira densitometria: L Ot

3.2. Dias de puerpério: L]

3.3. Resultado da densitometria do punho em g/cm?: BN RERN

3.4. Peso: LI
3.5 ImMc: LJLI,L]

Secao 4 Seguimento: Segunda densitometria 0ssea (aos 3 meses de
puerpério)

4.1. Data de segunda densitometria L) O] U0
4.2. Resultado da densitometria do punho em g/cm?®: HRNRRN

4.3 A senhora esta amamentando seu bebé exclusivamente no peito? [] (1) sim
(2) nao

4.4. Quanto tempo a senhora amamentou exclusivamente? LT dias
4.5. A senhora parou de amamentar ha quanto tempo? LI dias
4.6. Habito quanto tabagismo mantido? [ ] (1) sim (2) nédo

4.6. A senhora ja menstruou apos o parto? [] (1) sim, antes de trés meses (2)
nao

Quando? / /

Dias em amenorréia apds o parto__

4.7. A senhora esta usando algum método anticoncepcional? [] (1) sim (2) ndo

4.8. Qual o método anticoncepcional a senhora esta usando? L]
(1) LAM

(2) minipilula de progesterona

(3) injetavel combinado mensal

(4) injetavel de progesterona trimestral

(5) DIU T de cobre
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) DIU de progesterona

) Implante de progesterona

) Coito interrompido

) Tabela

0) Anticoncepcional oral combinado

1) Laqueadura

2) Condom

(13) Outro

Secao 5 Seguimento: Terceira densitometria 6ssea (aos 6 meses de
puerpério)

(6
(7
(8
9
(1
(1
(1

4.1. Data da terceira densitometria DD DD DD

4.2. Resultado da densitometria do punho em g/cm?®: HRNRRN

4.3 A senhora estd amamentando seu bebé exclusivamente no peito? [] (1) sim
(2) ndo

4.4. Quanto tempo a senhora amamentou exclusivamente? LT dias
4.5. A senhora parou de amamentar ha quanto tempo? LI dias
4.6. Habito quanto tabagismo mantido? [] (1) sim (2) ndo

4.6. A senhora ja menstruou apés o parto? ] (1) sim, entre trés e seis meses
(2) nao

Quando? _/ [/

Dias em amenorréia apds o parto__

4.7. A senhora esta usando algum método anticoncepcional? L] (1) sim (2) ndo

4.8. Qual o método anticoncepcional a senhora esta usando? L]

8
) LAM

) minipilula de progesterona

) injetdvel combinado mensal

) injetavel de progesterona trimestral
) DIU T de cobre

) DIU de progesterona

(1
(2
3
(4
(5
(6
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7) Implante de progesterona

8) Coito interrompido

9) Tabela

10) Anticoncepcional oral combinado

11) Laqueadura

12) Condom

(13) Qutro

Secao 6 Seguimento: Quarta densitometria 6ssea (aos 12 meses de
puerpério)

(
(
(
(
(
(

4.1. Data da quarta densitometria L) O] L
4.2. Resultado da densitometria do punho em g/cm?®: HRNRRN

4.3 A senhora esta amamentando seu bebé exclusivamente no peito? [] (1) sim
(2) nao

4.4. Quanto tempo a senhora amamentou exclusivamente? LT dias
4.5. A senhora parou de amamentar ha quanto tempo? LT dias
4.6. Habito quanto tabagismo mantido? [] (1) sim (2) nado

4.6. A senhora ja menstruou apés o parto? [] (1) sim, antes de 12 meses (2)
nao

Quando? [/ /

Dias em amenorréia apds o parto__

4.7. A senhora esta usando algum método anticoncepcional? [] (1) sim (2) ndo

4.8. Qual o método anticoncepcional a senhora esta usando? L]

1) LAM

2) minipilula de progesterona

3) injetavel combinado mensal

4) injetavel de progesterona trimestral
5) DIU T de cobre

6) DIU de progesterona

7) Implante de progesterona

8) Coito interrompido

9) Tabela
10) Anticoncepcional oral combinado
11) Laqueadura

12) Condom
13)

(
(
(
(
(
(
(
(
(
(
(
(
( Outro
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Anexo 4. Calculo de precisao para densitometria 6ssea

ISCD - Calculo de Precisdo para Densitometria Ossea —

Versao 2.1
Instrugdes: Entre os trés valores de BMD com 3 casas decimais para 15 pacientes. A planilha calculara
automaticamente.

15 Pacientes

Pac. Result. 1 Result. 2 Result. 3 SD SD sq Regiédo do Esqueleto /
1 0,367 | 0,337 | 0,371 |0,019 0,00035 ROI: Radio ultradistal

2 0,383 0,394 0,394 |0,006 0,00004

3 0,340 0,351 0,345 0,006 0,00003

4 0,295 0,309 0,289 0,010 0,00011

Para 15 pacientes

5 0,408 0,382 0,391 0,013 0,00017 -3 vezes cada:

6 0,579 0,583 0,571 0,006 0,00004

7 0,396 0,386 0,391 |0,005 0,00003 Soma 0,00253

8 0,345 0,384 0,367 0,020 0,00038 n-= 15

Soma
9 0,361 0,352 0,366 (0,007 0,00005 /n 0,00017

10 0,403 0,402 0,420 (0,010 0,00010 SqRT 0,01298
11 0,389 0,365 0,361 0,015 0,00023 EP= 0,013 glcm® (RMS SD)
12 0,284 0,306 0,317 0,017 0,00028

13 0,332 0,336 0,342 0,005 0,00003
14 0,409 0,454 0,412 0,025 0,00063 |MVS*=0,036g/cm? intervalo confianca 95%
15 0,285 0,294 0,301 0,008 0,00006

*MVS =minima variagédo significativa (LSC)
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ISCD - Calculo de Precisao para Densitometria Ossea —

Versao 2.1
Instrugdes: Entre os trés valores de BMD com 3 casas decimais para 15 pacientes. A
planilha calculara automaticamente.

Pac.

A WD =

0 N O O,

10
11
12
13

14
15

15 Pacientes

Result. 1 Result. 2 Result. 3 SD SD sq Regiao do Esqueleto /

0,435 0,441 0,433 0,004 0,00002  ROI: radio distal

0,411 0,423 0,415 0,006 0,00004

0,427 0,438 0,436 0,006 0,00003

0,397 0,397 0,388 0,005 0,00003

Para 15 pacientes —
0,468 0,442 0,459 0,013 0,00017 3 vezes cada:

0,599 0,606 0,602 0,004 0,00001

0,445 0,445 0,433 0,007 0,00005 Soma 0,00087

0,438 0,458 0,433 0,013 0,00018 n= 15

0,434 0,420 0,430 0,007 0,00005 Soma/n 0,00006

0,427 0,425 0,427 0,001 0,00000 SqRT 0,00761

0,427 0,409 0,414 0,009 0,00009 EP = 0,008 glcm? (RMS SD)

0,370 0,377 0,395 0,013 0,00017

0,418 0,415 0,418 0,002 0,00000

intervalo
0,460 0,463 0,461 0,002 0,00000 MVS* = 0,021 g/cm2 confianca 95%

0,377 0,373 0,384 0,006 0,00003

*MVS = minima variacao significativa (LSC)

Esse recurso é oferecido como download gratis pela International Society for Clinical
Densitometry (ISCD). Use para determinar a minima variacao significativa para um
intervalo de confianca de 95% em medidas seriadas de BMD. Veja a guia "Glossario” para
explicacoes sobre os acronimos e termos. Veja a guia "FAQs" para Duvidas Frequentes.
Se sao requeridos recursos especiais para avaliacao de precisao, veja Calculador de
Precisao Avancado.
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Anexo 5. Exemplo de laudo de exame de densitometria

r

TEOMETER DT A-010)

= ER

B

Unidade de Reproducao Humana —

SITOMETER

UNITCAME

DTX-200 V1.63

BoneMass Calculation

10.Aug.07 10:47:

Female N-DISBMC
Image NOT for diagnostic use. 40
=
=
2.0 1
Frr 1T rrrrrrrrrrrrrrrrrrr
10 15 20 25 30 3S 40 45 SO 5SS 60 65 70
Age
Female N-DIS BMD
U
=
QOA-
E 4
(=]
Double Speed | SR GRS N ERL LW S e SRR DN TR e
DIST.BMC :0.59%6C.V.(95% confidence 0.5196-0.69%6) 20 25 30 35 40 45 S0 S5 60 65 70
DIST.BMD :0.9796C.V.(95% confidence 0.83%6-1.14%6) Age
Bst: 1.5785 (800 Auto Calc. DT> 200 DT >-200
Radius Ulna DISTAL nROI
BMC 2.877 0.000
BMD 0.467 0.000 g/cm?
Area 6.17 0.00 cm?
Distal BMC percent of age matched 86 % Z-score -1.0
Distal BMD percent of age matched S5 % Z-score -0.4
nROI BMD percent of age matched --- % Z-score -——-
Distal BMC percent of reference age 86 % T-score -1.0
Distal BMD percent of reference age 95 % T-score -0.4
nROI BMD percent of reference age --- % T-score --
Patient Name Katia Gerusa Lima Date of Birth 12 .Apr.19¢
Patient Code 005 Current Age 26 years
Sex Female Age at study 25 years
Ref. Group White 1994 Height 163.0 cm
Project 10 RevPar-A Weight 81.8 Kg
Meno.Age 0 years
Arm Length 0.0 cm
Unit # 2758 Entry # 1748 Study Date 04 .Apr.07
S/N : 2758 Study # 1 Site N-DIS
Measurement # 1 Filename 0006d300.0C
(C) OSTEOMETER MEDITECH 7
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Anexo 6. Carta de aprovacao do projeto no CEP

FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

® www.fcm unicamp.br/pesquisa/ctica/index. html

CEP, 24/10/06.
(Grupo I1T)

PARECER PROJETO: N° 575/2006 (Este n° deve ser citado nas correspondéncias referente a este projeto)
CAAE: 0454.0.146.000-06

I-IDENTIFICACAO:

PROJETO: “ASSOCIACAO DA LACTACAD COM A DENSIDADE MINERAL OSSEA
(DMO) NO PUERPERIO”

PESQUISADOR RESPONSAVEL: José Guilherme Cecatti

INSTITUICAO: CAISM/UNICAMP

APRESENTACAO AO CEP: 06/10/2006

APRESENTAR RELATORIO EM: 24/10/07 (O formulério encontta-se no site acima)

1 - OBJETIVOS

Estudar a massa 6ssea de mulheres no puerpério.
111 - SUMARIO

Estudo tipo coorte, com 150 mulheres que serdo seguidas por um periodo de um ano no
pos-parto. “Sera realizada densitometria 6ssea, avaliagdo antropométrica e aplicagdo de
questionarios seriados com até dez dias de puerpério, trés, seis meses € uma no pos-parto.

IV - COMENTARIOS DOS RELATORES

Projeto bem elaborado. Termo de Consentimento Livre e Esclarecido adequado, faltando
apenas o telefone do CEP para reclamagdes ou denuncias (35218936). Relagdo risco/beneficio
satisfatoria. De acordo com as normas éticas.

V - PARECER DO CEP

O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP, apos
acatar os pareceres dos membros-relatores previamente designados para o presente caso €
atendendo todos os dispositivos das Resolugdes 196/96 e complementares, resolve aprovar com
recomendagdo o Protocolo de Pesquisa, bem como ter aprovado o Termo do Consentimento
Livre e Esclarecido, assim como todos os anexos incluidos na Pesquisa supracitada.

O conteudo e as conclusdes aqui apresentados sdo de responsabilidade exclusiva do
CEP/FCM/UNICAMP e ndo representam a opinido da Universidade Estadual de Campinas nem
a comprometem.

Comité de Eticn em Pesquisa - UNICAMP
Rua: Tessilia Vieira de Camargo, 126 FONE (019) 3521-8936
Caixa Postal 6111 FAX (019) 3521-7187

mnmafom unicamn he
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FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

® www.fem.unicamp br/pesquisa/ctica/index.html

VI - INFORMACOES COMPLEMENTARES

O sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu
consentimento em qualquer fase da pesquisa, sem penalizagdo alguma e sem prejuizo ao seu
cuidado (Res. CNS 196/96 — Item IV.1.f) e deve receber uma copia do Termo de Consentimento
Livre e Esclarecido, na integra, por ele assinado (Item I'V.2.d).

Pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apos analise das razdes da descontinuidade pelo CEP que o
aprovou (Res. CNS Item III.1.z), exceto quando perceber risco ou dano ndo previsto ao sujeito
participante ou quando constatar a superioridade do regime oferecido a um dos grupos de
pesquisa (Item V.3.).

O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o
curso normal do estudo (Res. CNS Item V.4.). E papel do pesquisador assegurar medidas
imediatas adequadas frente a evento adverso grave ocorrido (ntesmo que tenha sido em outro
centro) e enviar notificagio ao CEP e & Agéncia Nacional de Vigilancia Sanitaria — ANVISA -
junto com seu posicionamento.

Eventuais modificagdes ou emendas ao protocolo devem ser apresentadas ao CEP de
forma clara e sucinta, identificando a parte do protocolo a ser modificada e suas justificativas.
Em caso de projeto do Grupo I ou I apresentados anteriormente & ANVISA, o pesquisador ou
patrocinador deve envia-las também & mesma junto com o parecer aprovatorio do CEP, para
serem juntadas ao protocolo inicial (Res. 251/97, Item 111.2.¢)

Relatérios parciais e final devem ser apresentados ao CEP, de acordo com os prazos
estabelecidos na Resolugdo CNS-MS 196/96.

VII - DATA DA REUNIAO
Homologado na X Reunido Ordinaria do CEP/FCM, em 24 de outubro de 2006.

s
Profa. ﬁg%/;r 1én Silvia Bertuzzo
PRESIDENTE DO COMITE DE ETICA EM PESQUISA
FCM / UNICAMP

Comité de Ktica em Pesquisa - UNICAMP
Rua: Tessilia Vieira de Camargo, 126 FONE (019) 3521-8936
Caixa Postal 6111 FAX (019) 3521-7187

monafom unicamn he
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Anexo 7. Carta de recebimento do artigo 1 na Osteoporososis
International

ScholarOne Manuscripts Page 1 of 1

Edit Account | Instructions & Forms | Log Out | Get Help Now

OSTEOPOROSIS

INTERNATIONAL @ Springer SCHOLARONE™

Manuscripts

i'MaIn Menu - Corresponding Author Dashboard
You are logged in as Jose Cecatti

Dashboard e To submit a new manuscript, click on the "Submit a Manuscript" link below.

Clicking on the various manuscript status links under "My Manuscripts" will display a list of all the
manuscripts in that status at the bottom of the screen.

To continue a submission already in progress, click the "Continue Submission" link in the "Unsubmitted
Manuscripts" list.

My Manuscripts Author Resources
0 Unsubmitted Manuscripts ! ([ Click here to submit a new manuscript
0 Resubmitted Manuscripts in Draft
0 Revised Manuscripts in Draft This section lists the subjects of the five most recent
1 Submitted Manuscripts e-mails that have been sent to you regarding your

i i ) submission(s). To view an e-mail, click on the link.
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-
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0 Invited Manuscripts - - Qsteoporos Int - Manuscript Receipt: OI- Delete

2011-05-0345.R1
(23-Jun-2011)
Osteopores Int - Decision on Manuscript Delete

D 11-0
(21-Jun-2011)

Osteoporos Int - Manuscript Receipt: OI- Delete
2011-05-0345
(17-May-2011)
QOsteoporos Int - O1-2011-05-0345 has  Delete

been unsubmitted
. (16-May-2011)
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Manuscripts with Decisions
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Anexo 8. Carta de recebimento do artigo 2 na Contraception

Guilherme Cecatti

De: ees.contraception.0.1211a8.bd4ae3dc@eesmail.elsevier.com em nome de
Contraception <shirleydavenport@ca.rr.com>

Enviado em: sabado, 25 de junho de 2011 17:54

Para: cecatti@unicamp.br

Assunto: Submission Confirmation for CONTRACEPTION-D-11-00164R1

Ms. Ref. No.: CONTRACEPTION-D-11-00164R1
Title: Progestin-only contraception prevents bone loss in postpartum breastfeeding women CONTRACEPTION

Dear Prof. Jose Guilherme Cecatti,

This message is to acknowledge that we have received your revised manuscript for reconsideration for publication in
CONTRACEPTION.

You may check the status of your manuscript by logging into the Elsevier Editorial System as an author at
http://ees.elsevier.com/contraception/.

Thank you for submitting your work to CONTRACEPTION.
Kind regards,

Elsevier Editorial System
CONTRACEPTION

e 3k 3k ok ok ok ok 3k ok ok ok o 3k K 3k ok ok o o ok ok ok ok ok ok ok ok oK oK oK 3K ok oK 3K ok ok ok ok ok kK

For any technical queries about using EES, please contact Elsevier Author Support at authorsupport@elsevier.com
Global telephone support is available 24/7:

For The Americas: +1 888 834 7287 (toll-free for US & Canadian customers) For Asia & Pacific: +81 3 5561 5032 For
Europe & rest of the world: +353 61 709190 .

Anexos 97



