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Resumo

Objetivo: Desenvolver uma forma de avaliar peso e crescimento fetais por meio de
formulas adaptadas para a populagdo brasileira. Método: Estudo prospectivo
realizado no Centro de Atencéo Integral a Saude da Mulher durante um periodo de
39 meses. Dois grupos de mulheres foram recrutados. Grupo 1: Mulheres
selecionadas para elaboragao (subgrupo para elaboracdo) e validagcao (subgrupo
para validagao prospectiva) de um novo modelo para predi¢cdo de peso fetal. Grupo
2: Mulheres selecionadas para elaboragéo de intervalos de referéncia longitudinais
de peso fetal estimado (PFE). Foi utilizada uma regresséao linear para a criagédo do
novo modelo para estimativa de peso. Os desempenhos de outras férmulas
previamente publicadas foram comparados ao do novo modelo criado neste estudo.
Os dados obtidos da avaliagdo do Grupo 2 foram usados para a elaboragéo de
equacdes para predicao do crescimento fetal e intervalos de referéncia longitudinais
de PFE. Modelos de regressao linear mista foram ajustados usando Log10PFE
como variavel dependente, sendo preditores a idade gestacional (IG) e o nimero do
exame (efeito randémico). Resultado: 544 gestantes se adequaram aos critérios de
selecao (Grupo 1: 458; Grupo 2: 86). O melhor modelo para estimativa do peso fetal

obtido neste estudo foi: PFE = -8.277 + 2.146 x DBP X CA x CF - 2.449 x CF x DBP?.
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Tanto no subgrupo para elaboragéo da formula quanto no subgrupo para validagao
prospectiva, o desempenho das equagdes previamente publicadas foi inferior ao
deste modelo. Foram obtidas equacgdes para predi¢cao de percentis condicionais. O
melhor modelo para a mediana foi: Log1oPFE = 3.4379627 + 0.1307044 x IG —
0.004089 x (IG — 28.9367)2. Percentis condicionais de PFE para cada |G foram
obtidos por transformacao exponencial dos valores calculados com estas férmulas.
Conclusao: Padroes de crescimento fetal devem ser elaborados com o uso de
método estatistico apropriado para dados longitudinais, usando PFE com base

em férmulas preditoras de peso adaptadas para a populagao local.

Palavras chave: peso fetal estimado, predi¢cdo do peso ao nascimento, intervalos

de referéncia longitudinais, crescimento fetal, restricdo de crescimento intrauterino.
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Summary

Objective: To develop an assessment to determine both fetal size and growth
based on customized equations for weight estimation and longitudinal intervals
for growth. Methods: Prospective observational study carried out at the Center
for Integral Assistance to Women'’s Health over a 39-month period. Two groups of
women were recruited. Group 1: Patients selected for the construction (formula-
finding subgroup) and validation (prospective-validation subgroup) of a new fetal
weight prediction model. Group 2: Patients recruited to elaborate longitudinal
reference ranges of estimated fetal weight (EFW). Polynomial stepwise regression
analyses were used to generate a new fetal weight-predicting model. The
performances of previously published formulas were compared to that of our new
model. Data obtained from Group 2 were used to elaborate equations to predict fetal
growth and longitudinal reference intervals for EFW. Linear mixed models were fitted
to the data using Log10EFW as the dependent variable, and gestational age (GA)
and exam number (random effect) as predictors. Results: 544 patients met the
selection criteria (Group 1: 458; Group 2: 86). The best fit formula for the estimation
of fetal weight obtained in this study was: EFW = -8.277 + 2.146 x BPD X AC x

FDL - 2.449 x FDL x BPD? In both the formula-finding and prospective-

Summary Xi



validation subgroups, the performances of previously published formulas were
significantly worse than those of our new model. Formulas for the prediction of
conditional percentiles were obtained. The equation for the median was:
LogioEFW = 3.4379627 + 0.1307044 x GA — 0.004089 x (GA — 28.9367)°
Conditional percentiles of EFW for each GA were obtained from exponential
transformation of the values calculated using these formulas. Conclusion:
Longitudinal standards for fetal growth should be elaborated with appropriate
statistics for longitudinal data, using estimated fetal weight calculated on the

basis of locally generated fetal weight prediction formulas.

Key Words: estimated fetal weight, birth weight prediction, longitudinal reference

ranges, fetal growth, intrauterine growth restriction.
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1. Introducao

A adequada avaliagdo do crescimento fetal tem importancia fundamental na
medicina perinatal (1,2). Deve se apoiar no uso de férmulas apropriadas para
estimativa de peso, bem como na utilizagdo de intervalos de referéncia que

permitam analisar as mudancas de tamanho do feto ao longo da gestacéo (3-5).

Apds o nascimento, 0 termo pequeno para a idade gestacional (PIG)
refere-se a neonatos cujo peso é menor ou igual a dois desvios padrao (DP)
abaixo da média para a idade gestacional (IG) (6). Em algumas publica¢ées, no
entanto, é referido como o peso abaixo dos percentis 10, cinco ou trés para a 1G (7).
Apesar dessa determinagao arbitraria, o uso do limite de 2DP permite englobar
a maioria dos pacientes com anormalidades de crescimento fetal (7). Apods
avaliarem 82.361 recém-nascidos a termo, Mclntire et al. (2) observam que as
incidéncias de Obito neonatal, de indices de Apgar menor do que trés e de pH
do sangue da artéria umbilical abaixo de sete séo significativamente maiores
nos neonatos com peso abaixo do percentil trés do que naqueles com peso

acima deste limite.
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Em um estudo retrospectivo envolvendo 1.376 gestantes, Smith-Bindman et
al. (8) observam que fetos com o peso estimado abaixo do percentil cinco para a I1G
tém maior risco de parto pré-termo, prematuridade extrema, internacdo prolongada
no bergario, admissdo em unidade de terapia intensiva e 6bito neonatal, entre
outras complicagdes, quando comparados a fetos com peso estimado acima do
percentil cinco. Durante a gravidez, o termo PIG refere-se ao peso fetal estimado
(PFE) abaixo do décimo percentil em determinada IG (7,9). Reflete, portanto, o
estado do feto em um momento especifico da gestacdo. Em contrapartida, o
termo restricdo de crescimento intrauterino (RCIU) refere-se a diminuicao da
velocidade de crescimento documentada em pelo menos duas avaliagdes
consecutivas (10,11). Portanto, PIG e RCIU ndo podem ser usados como
sindnimos. RCIU frequentemente indica a presenca de um processo patolégico,
inibindo o crescimento fetal. Uma crianca que nasce PIG ndo necessariamente
apresentou RCIU e pode, simplesmente, ter baixo potencial intrinsico de
crescimento (12-14). Neonatos que nascem apds curto periodo de RCIU néo

necessariamente mostram-se PIG (14).

Problemas maternos, placentarios e fetais podem contribuir isoladamente
ou em conjunto para o desenvolvimento da RCIU (1,11). Dentre as condigcbes
maternas, as mais importantes sdo as sindromes hipertensivas, o tabagismo, a
desnutricdo e o alcoolismo. Dentre as placentarias, podem ser citadas as
anormalidades no sitio de implantagao (placenta prévia, placenta circunvalada)

ou de posicao do cordao umbilical (inser¢ao velamentosa) (1,11). Em meio as
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doencas fetais, as anomalias cromossémicas, sindromes genéticas e infecgbes

sao causas frequentes de RCIU (1,11,15).

A morbidade e mortalidade perinatais aumentam nao somente em casos
de fetos PIG e/ou que apresentaram RCIU, mas também em casos de fetos
grandes para a idade gestacional (GIG) e/ou que tiveram crescimento exacerbado
(16). Avaliando 175.886 partos de fetos com peso estimado maior do que
3.500¢, Nesbitt et al. (17) mostram que a incidéncia de distécia de ombro é de 5,2%
para recém-nascidos (RN) com pesos entre 4.000 e 4.2509, 9,1% para RN com
pesos entre 4.250 e 4.500g, 14,3% quando os pesos se encontram entre 4.500 e
4.7509 e 21,1% quando os pesos estédo entre 4.750 e 5.000g. Observam, ainda,
que os erros gerados na estimativa do peso fetal sdo uma limitagdo para o
estabelecimento de protocolos para a prevencao de distécia de ombro. Em um
estudo caso-controle avaliando 1.000 fetos com peso maior ou igual a 4.000g e
outros 1.000 fetos com peso entre 2.500g e 3.999¢, Oral et al.(18) observam
que no primeiro grupo as taxas de ceséarea, paralisia do plexo braquial, fratura

de clavicula e asfixia relacionados ao parto foram significativamente maiores.

A medida da altura uterina (AU) com fita métrica € uma maneira simples
de avaliar o tamanho fetal (19). A sensibilidade e a especificidade deste método
para a RCIU variam de 27 a 85% e de 88 a 96%, respectivamente (20,21).
Estas diferengas sdo atribuidas a falta de uniformidade de algumas variaveis,
como caracteristicas populacionais, calculo da IG, critérios para definicdo da
RCIU, intervalos de referéncia utilizados e técnicas de medida.(22). Trabalhos

realizados com a populacdo brasileira demonstram que os percentis 10 e 90
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dos intervalos de referéncia de AU internacionais nao refletem o padrao de

crescimento uterino das gestantes em nosso pais (23).

Nos ultimos 40 anos, a ultrassonografia (USG) tem sido utilizada como
método propedéutico para a avaliagao do feto, permitindo o acompanhamento

de seu crescimento por meio da medida de parametros anatémicos (24-26).

Os primeiros estudos realizados com a finalidade de estimar o peso fetal por
meio da USG surgem na metade da década de 70 e utilizam a circunferéncia
abdominal (CA) como parametro Unico na construgdo de equagbes preditoras
de peso ao nascimento (27). Estudos subseqlentes passam a empregar duas
medidas fetais em formulas com a mesma finalidade: didmetro biparietal (DBP)
ou circunferéncia cefalica (CC) e a CA (28,29). Em 1985, Hadlock et al. e
Roberts et al. (30-32) propdem a adicao do comprimento femural (CF) nestas
equacoes e demostram que a utilizacdo de um maior nimero de variaveis
biométricas fetais possibilita calculos com erros randémicos (DP do erro percentual

médio) de até 7.5%.

Nahum e Sanislaw (33) desenvolvem uma equacgéo para predicdo do peso
fetal que considera como variaveis independentes a paridade, a altura materna, o
sexo fetal, a IG e 0 peso da gestante no momento do exame. Halaska et al. (34),
comparando este modelo com equagdes que utilizam parametros biométricos fetais
obtidos na USG, concluem que o mesmo apresenta resultados comparaveis
aos conseguidos com a formula de Shepard et al. (28) e que este modelo pode

ser utilizado quando a avaliacao ultrassonografica nao for disponivel.
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Atualmente, varias equagdes para estimativa do peso do concepto estdo
disponiveis na literatura, algumas delas levando a erros aleatérios de até 20% (35).
A adaptacgéo dessas férmulas para populagdes especificas tem sido muito discutida
(35). Uma reviséo sistematica sobre este assunto demonstra que nenhuma das
formulas avaliadas possui clara vantagem sobre as demais e que a magnitude dos
erros constitui um obstaculo para a aplicagéo destas na pratica clinica (35). Chien et
al. (36) comparam as acuracias das formulas de Campbell et al. (27), Shepard et al.
(28), Hadlock et al. (31) e Aoki et al. (37) quando aplicadas a 50 mulheres no termo e
concluem haver poucas diferengas entre elas. Em contrapartida, Melamed et
al.(38), avaliando 3.705 gestantes, observam uma variagdo consideravel entre
as acuracias de 26 férmulas na estimativa do peso ao nascimento. Relatam
que, para fetos com pesos entre 1.000 g e 4.000 g, modelos baseados em trés
ou quatro parametros biométricos possuem melhor acuracia do que aqueles que
utilizam um ou dois parametros. Demonstram que a acuracia para o calculo de
peso é menor nos extremos da curva, com superestimacao nos fetos pequenos

e subestimacao nos fetos com mais de 4.000 g.

Alguns estudos demonstram que bebés chineses, japoneses e do sul
asiatico sao PIG quando avaliados de acordo com os intervalos de referéncia
propostos por Hadlock (31,39). Por outro lado, bebés do norte da Africa e
descendentes de indios norte-americanos tendem a ser GIG quando avaliados a luz
dos mesmos intervalos de referéncia. Essas diferencas podem ser observadas
mesmo apods a realizacao de ajustes geograficos e controle de diferencas socio-

demograficas entre os grupos étnicos (39-41). Kierans et al. (42) demonstram
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que, apesar de PIG de acordo com os intervalos de Hadlock et al. (31), bebés
chineses e do sul asiatico tém menor risco de mortalidade perinatal. O inverso é
observado na populagédo de indios norte-americanos: maior média de peso ao
nascer, menores taxas de RN PIG e maiores indices de mortalidade perinatal.
No entanto, quando a classificacdo de PIG € corrigida de acordo com a etnia,

os resultados perinatais sdo semelhantes nas diferentes populacdes (42).

Em qualquer IG e independente da populagcdo estudada, fetos e neonatos
femininos sdo menores do que os masculinos (42). Apesar disso, 0s primeiros

apresentam menores taxas de morbidade e mortalidade (42).

Goldenberg et al.(43) comentam que as diferengas metodoldgicas entre os
estudos podem ser mais importantes do que as diferencas populacionais para o
estabelecimento dos percentis 10 e 90 de peso fetal intrauterino. Predanic et al.(44)
avaliam se a experiéncia do operador contribui de forma significativa para a melhor
ou pior acuracia quando da aplicagéo de algumas férmulas. Utilizando as equagdes
de Shepard et al. (28) e Hadlock et al. (31) na avaliagdo de 300 fetos, mostram
que a acuracia das férmulas é maior quando as medidas sao realizadas por

profissionais com mais de 24 meses de experiéncia com a ultrassonografia.

Trabalhando com gestantes normais atendidas no Centro de Atencéo
Integral @ Saude da Mulher (CAISM), na Universidade Estadual de Campinas
(UNICAMP), Bennini et al. (45) geram férmulas para predicao de peso fetal
utilizando-se de parametros biométricos bi e tridimensionais e comparam estas

férmulas com as disponiveis na literatura. Avaliam 210 gestantes e referem que
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a acurdcia das férmulas geradas nesta amostra € significativamente melhor do que
as daquelas de outras equagdes aplicadas nas mesmas mulheres. Sugerem que a
maior fonte de discrepancias na estimativa do peso fetal sdo as diferengas
fenotipicas entre as pacientes usadas para criar cada uma das formulas
comparadas no estudo. Reforcam que, a despeito dos parametros biométricos
utilizados, ha necessidade de adequacgéo das formulas para predicao de peso
em populacdes especificas. Apesar de parecer clara esta necessidade, a
maioria dos paises se apoia na utilizagdo de equagbes elaboradas em outros
centros, sendo os modelos propostos por Shepard et al. (28) e Hadlock et

al.(31) os mais difundidos (35).

Como mencionado anteriormente, a avaliagdo do crescimento, e nao
somente do peso, é importante para a distincdo entre os fetos normais que
apresentam um potencial reduzido de crescimento e aqueles que apresentam
RCIU como resultado de um problema materno, fetal ou placentario. Na pratica
clinica, os conceitos de PIG e RCIU séo frequentemente confundidos e intervalos de
referéncia de peso derivados de estudos transversais sdo comumente utilizados
para avaliar crescimento. A estimativa do tamanho (peso), que reflete o estado
do feto em um determinado momento da gravidez, pode e deve ser realizada
através de intervalos de referéncia obtidos de dados transversais (46). No
entanto, a observacdo de padrbes de mudanca de peso fetal ao longo da
gravidez s6 pode ser adequadamente conseguida com o uso de intervalos de

referéncia longitudinais (47).
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Em 1982, Deter et al (48) apresentam o primeiro estudo longitudinal para
avaliacado do crescimento do feto. Acompanham 20 gestantes normais com |G
bem definidas e constroem intervalos de referéncia para DBP, CC, CA e PFE.
Em seguida, quatro outros estudos s&o realizados com a mesma finalidade,
tendo como principal parametro acompanhado o PFE (3-5). Chama a atencao
nestes estudos que, para a contrucdo dos intervalos de referéncia, séo
utilizadas férmulas ndo adaptadas para a obtencdo do PFE. Como a acuracia na
estimativa de peso depende da adequacdo da formula empregada, a acuracia
dos intervalos longitudinais obtidos pode ser questionada. Em vista disso, parece
mais adequado que o processo de elaboracdo de intervalos de referéncia
longitudinais de PFE seja precedido da obtencao de equagdes apropriadas para

o célculo de peso na populacdo em questao.

Em nosso pais, como na maioria dos demais, ndo ha estudos longitudinais
sobre PFE com base em férmulas geradas a partir da populagéo brasileira. Tal
trabalho poderia contribuir para uma melhor acuracia na estimativa do peso do

concepto e, por conseguinte, na avaliagdo de seu crescimento.

Introdugdo 20



2. Objetivos

— Elaborar uma férmula para estimativa do peso fetal entre a 19% e a 40°
semana de gravidez, com a avaliagdo de gestantes atendidas no CAISM —
UNICAMP.

— Comparar a acuracia da equacgao para estimativa de peso fetal gerada neste
estudo com as de outras férmulas descritas na literatura e aplicadas na

nossa populagao.

— Elaborar intervalos de referéncia longitudinais de peso fetal estimado com
base na férmula gerada neste estudo e parametros biométricos fetais obtidos
no seguimento de gestantes de baixo risco entre a 19% a 40? semana de
gravidez no CAISM - UNICAMP.
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ABSTRACT

Objectives: To assess fetal size and growth based on customized equations for
weight estimation and longitudinal intervals for growth. Methods: Prospective
observational study. Two groups of patients were evaluated: Group 1: Patients
selected for the elaboration and validation of a fetal weight prediction model;
Group 2: Patients followed up longitudinally for the elaboration of conditional
percentiles of estimated fetal weights. Polynomial stepwise regression analysis
was performed with data from Group 1 to generate a new fetal weight prediction
model. Linear mixed models were fitted to data from Group 2 to elaborate
conditional percentiles for estimated fetal weight. Results: 544 patients met the
selection criteria (Group 1: 458; Group 2: 86). The best fit formula for the
estimation of fetal weight was: EFW = -8.277 + 2.146 x BPD X AC x FDL - 2.449
x FDL x BPD? Equations for the prediction of conditional percentiles were
derived from the longitudinal evaluation of 86 patients (Group 2) from 19 weeks
to 40 weeks of gestation. Conclusions: Longitudinal standards for fetal growth
should be elaborated with appropriate statistics for longitudinal data, using
estimated fetal weight calculated on the basis of locally generated fetal weight

prediction formulas.
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Introduction

Adequate assessment of fetal growth is extremely important in perinatal
care [1-3]. The evaluation should be anchored on the use of appropriate weight
estimation formulas and reference intervals to observe patterns of fetal size
modifications over time [4-8].

Several studies have demonstrated that fetal weight estimation models
should be tailored to specific populations, due to worldwide ethnic variations [9-
15]. However, most countries still rely upon traditional formulas generated
elsewhere, which may lead to significant errors when applied to their patients
[14,15]. Furthermore, in clinical practice, the assessment of fetal size is often
misinterpreted as an evaluation of growth, and reference intervals derived from
cross-sectional data are commonly used for the latter [16,17].

Despite the importance of population-specific fetal weight prediction
models, most of the previously published longitudinal studies that have
determined reference intervals for fetal growth have used non-customized
weight estimation formulas [4-8].

The main purpose of this study was to develop an assessment to
determine both fetal size and growth based on customized equations for weight

estimation and longitudinal intervals for growth.

Materials and Methods
This was a prospective observational study carried out at the Center for
Integral Assistance to Women’s Health over a 39-month period (between July

2007 and October 2010). The ethics committee of the State University of
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Campinas Medical School approved this protocol. All patients who agreed to
participate signed an informed consent form.

Two different groups of women were recruited in parallel. Group 1
comprised patients recruited for the construction and validation of a new fetal
weight prediction model. Group 2 was composed of patients specifically recruited
to elaborate longitudinal reference ranges of estimated fetal weight (EFW).

The following eligibility criteria were used for recruitment into Group 1: 1)
patients admitted to the hospital for delivery or kept in the infirmary with a high
probability of resolution of the pregnancy within the next few days; 2) singleton
pregnancy; 3) well-defined gestational age based on the known date of the last
menstrual period and/or the measurement of embryonic/fetal crown-rump length
during the first trimester, interpreted based on reference intervals reported by
Robinson and Fleming [18]; 4) normal fetal anatomy during obstetric scans
confirmed by postnatal clinical examination; and 5) delivery less than 72 hours
after the scan for fetal biometry performed at our institution. The following
exclusion criteria were used for Group 1: 1) multiple pregnancies; 2) uncertain
gestational age; 3) fetal anomaly detected by ultrasound or after birth; 4) delivery
more than 72 hours after the ultrasound evaluation; and 5) delivery in other
hospitals. The patients were non-consecutive because ultrasound examination
depended on the weekly schedules of four sonographers (ELPF, JRB, EPBCS
and CFAP). Nevertheless, the inclusion process respected the chronological
sequence in which the women were admitted to the hospital. Patients recruited
during the first two years were gathered to compose a formula-generating

subgroup and patients who entered the study during the last 15 months formed
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the prospective-validation subgroup. The presence of maternal diseases or
conditions possibly related to impaired fetal growth was not considered as an
exclusion criterion in this group.

The following eligibility criteria were used for Group 2: 1) singleton
pregnancy; 2) gestational age between 18 and 24 complete weeks by a known
date of the last menstrual period and/or the measurement of embryonic/fetal
crown-rump length during the first trimester; 3) no maternal diseases or
conditions associated with alterations in fetal growth, such as pre-eclampsia,
diabetes or tobacco use; and 4) normal fetal anatomy during the anomaly scan.
The following exclusion criteria were used for Group 2: 1) development of any
maternal disease or conditions associated with alterations in fetal growth at any
time during the study period; 2) structural and/or chromosomal abnormalities
detected in the fetus and/or neonate; 3) failure to attend more than two
sequential scans during follow-up; and 4) fetal weight below the 10" percentile
of reference intervals published by Yudkin et al [19] and/or oligohydramnios
associated with an increased pulsatility index (> 95" percentile) in the umbilical
artery Doppler according to reference ranges reported by Lees et al [20]; and 6)
delivery in other hospitals. Fetal weight below the 10" percentile during follow-
up scans and/or oligohydramnios and/or premature placental ageing (according
to Grannum et al. [21]) with no alterations in the umbilical artery Doppler were
not considered as exclusion criteria. The inclusion of patients for the longitudinal
follow-up was non-consecutive and depended on the schedules of three

sonographers (ELPF, EPBCS and CFAP). However, the enrollment of these
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patients respected the chronological sequence in which they were referred from
the low risk antenatal care unit for a routine anomaly scan.

For both groups, maternal and gestational ages were recorded when
patients entered the study. Participants were mostly of mixed race and came
from lower social class backgrounds, which was representative of the great
majority of patients seeking assistance from the public health system in Brazil.
Data on the gestational age at birth and clinical characteristics of the newborn
(weight and Apgar scores) were collected from the mother’s hospital files. All
neonates were weighed immediately after birth in the delivery room on the same
precision electronic Filizola Baby scale (Filizola SA, Weighting and Automation,
Campo Grande, MS, Brazil). The occurrence of maternal disease and the
number of scans per patient were described for Groups 1 and 2, respectively.

All ultrasound examinations were performed transabdominally with either
a Voluson 730 Expert scanner, equipped with a RAB 4-8L probe (GE Medical
Systems, Milwaukee, WI, USA) or with a Medison Accuvix V10 scanner,
equipped with a C2 — 6 probe (Medison, South Korea).

In both study groups, ultrasound fetal biometry was performed using the
following methods. Head measurements were obtained in the axial view at the
level of the cavum septi pellucidum, in which both thalami could be seen
symmetrically and the anterior and posterior aspects of the cerebral falx were
equidistant to the parietal bones. Biparietal diameter (BPD) was measured from
the outer edge of the proximal parietal bone to the inner edge of the distal skull
table, in a line perpendicular to the orientation of the cerebral falx. The head

circumference (HC) was calculated using the scanner’s automatically generated
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ellipse including the outer margins of the fetal skull. Abdominal circumference (AC)
was measured in a transverse circular view of the abdomen at the level of the
stomach and the porto-umbilical vein complex. Anteroposterior (APD) and
laterolateral (LLD) diameters across the center of the abdominal image were
obtained. The calculation of abdominal circumference was obtained by the equation
(APD + LLD) x 11/2. Femur diaphysis length (FDL) was measured in a plane in
which the full femoral diaphysis was nearly parallel to the transducer surface.
The measurement was taken from one end of the diaphysis to the other.

In Group 2, patients were scheduled for follow-up scans every two weeks,
from the inclusion in the study until delivery. In every scan, except fetal biometry,
re-evaluations of fetal anatomy and umbilical artery Doppler were performed.
Even though placental grading and the amniotic fluid index were not considered

as exclusion criteria, they were recorded in all scans.

Statistical analysis:

Demographic characteristics of both study groups were described separately
with the use of medians for quantitative variables, and absolute and relative
frequencies for qualitative data.

In Group 1, patients in the formula-finding subgroup were compared to
those patients from the prospective-validation subgroup with regard to age,
gestational age at the time of the scan, the presence of maternal disease,
weight of the neonate and Apgar scores. Mann-Whitney U tests and chi-square
tests (or Fisher’'s exact tests) were used to assess quantitative and qualitative

variables, respectively.
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Using data from Group 1, which were obtained during the first 24 months
of the study, polynomial stepwise regression analyses up to the third order were
used to generate a new fetal weight-predicting model using the weight of the
neonate as the dependent variable and BPD, HC, AC and FDL as predictors. The
Eigenvalue, tolerance, variance inflation factor, condition index and variance
proportion were calculated to check for multicollinearity among independent
variables [22]. The following criteria were used for multicollinearity: Eigenvalue
less than 0.1; tolerance value less than 1 - r?; variance inflation factor greater
than 1 / (1 - r?); condition index greater than 0.30; and a variance proportion
greater than 0.8. For the best-fit equation, the Kolmogorov-Smirnov test was
performed to check for normality of the standardized residuals.

The formulas described by Hadlock et al. [9], Hsieh et al. [12], Birnholtz
[11], Woo et al. [10] and Shinozuka et al. [13] (Table 1) were applied to our data,
to compare their performances with that of our new model. The criterion for the
selection of these specific equations was the presence of the same parameters
(BPD, AC and FDL) used in our new formula.

In both the formula-generating and the prospective-validation subgroups, the
performances of the equations were analyzed by the calculation of systematic
and random errors. The systematic error (accuracy) was evaluated by calculating the
mean sign percentage error [[EFW — actual birth weight) / actual birth weight x
100]. The random error (precision) was evaluated by calculating the standard
deviation (SD) of the mean sign percentage error. Paired samples t-tests with
Bonferroni adjustments were used to detect significant differences between the

accuracies of these formulas. The adjusted p-value (p’), which was calculated
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according to the Bonferroni method, was obtained using the formula p’ = k x p-
value, where k was the number of paired comparisons and the p-value was
obtained from each paired samples t-test [23]. This method was restricted to p’
less than 1.0. To compare the random errors of two equations, correlated
variance tests for paired samples were used [24]. All p values exceeding 0.200
were referred to as p > 0.200.

Data obtained from the evaluation of Group 2 were used to elaborate
equations to predict fetal growth and longitudinal reference intervals for EFW.
EFW was calculated for every ultrasound examination for Group 2, using the
formula generated from the analysis of Group 1. Logarithmic transformation of the
EFW to base 10 was performed because the distribution of residuals obtained from
an initial analysis of non-transformed values was not normal. Linear mixed models
were fitted to the data using Log1oEFW as the dependent variable, and GA and
exam number (random effect) as predictors [25].

The data were analyzed using the statistical software packages SPSS
16.0 (Chicago, ll, USA), Excel for Windows 2007 (Microsoft Corp., Redmond,
WA, USA) and JMP 9 (SAS Institute, USA). Two-tailed p-values less than 0.05

were considered statistically significant.

Results
A total of 611 patients (Group 1: 513; Group 2: 98) were invited to
participate in the study and signed the informed consent form before enroliment.
Among participants in Group 1, 405 out of 513 (78.9%) patients were

evaluated during the first 24 months of the study and represented the formula-
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generating subgroup. Out of 405 women, 367 (90.6%) participants fulfilled the
selection criteria and 38 (9.4%) were excluded because their deliveries occurred
more than 72 hours after the scan. During the last 15 months, 108 out of 513
(21.1%) women were evaluated to create the prospective-validation subgroup.
Among them, 91 (84.3%) patients fulfilled the selection criteria and 17 (15.7%)
were excluded from the final analysis because their deliveries occurred more
than 72 hours after the scan. Demographic and clinical characteristics of these
patients are presented in Table 2. No statistically significant differences were
noted between the formula-generating and prospective-validation subgroups
with regard to maternal age, presence of maternal disease, gestational age at
the time of the scan, weight of the neonate or Apgar scores.

Among the 98 patients who entered the longitudinal follow-up study
(Group 2), 12 (12.2%) women were excluded for the following reasons: eight (66.6%)
patients failed to attend to more than two sequential ultrasound examinations,
two (16.7%) patients delivered in other hospitals and two (16.7%) patients
developed preeclampsia. Among the 86 (87.8) women included in the final analysis,
the median maternal and gestational ages at the time of enrollment were 23.3
years (range: 13 — 39 years) and 20.6 weeks (range: 19 — 24 weeks), respectively.
The median gestational age at delivery was 39.1 weeks (range: 30.6 — 41.4
weeks) and the weight of the neonate ranged from 1400g to 4010 g (median:
3160 g). Median Apgar scores at the first and fifth minutes were 9 (range: 1 - 10)
and 10 (range: 6 - 10), respectively. The total number of scans was 641 and the

median number of scans per patient was 7 (range: 4 — 10).
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The following best fit formula for the estimation of fetal weight was obtained
in this study: EFW = -8.277 + 2.146 x BPD X AC x FDL - 2.449 x FDL x BPD? (SD
of residuals: 247.67; SD of standardized residuals: 0.988; r* = 0.959; p < 0.001);
The results of the Kolmogorov-Smirnov test revealed normal distributions of the
standardized residuals for this model.

In both the formula-finding and prospective-validation subgroups, accuracies
and/or precisions of previously published formulas by Hadlock et al. [9], Hsieh et
al. [12], Birnholtz [11], Woo et al. [10] and Shinozuka et al. [13] were significantly
worse from those of our new model (Table 3).

The best fit formulas for the prediction of conditional percentiles obtained
from the longitudinal evaluation of 86 patients from 19 weeks to 40 weeks of
gestation are described in Table 4. The following equation was used for the median:
LogoEFW = 3.4379627 + 0.1307044 x GA — 0.004089 x (GA — 28.9367)° (r2 =
0.978; p < 0.001). Conditional percentiles of EFW for each GA obtained from
exponential transformation of the values calculated using these formulas are

presented in Figure 1 and Table 5.

Discussion

The main purpose of this study was to further develop an adequate
approach to customize longitudinal standards for fetal growth. We derived a new
model for fetal weight prediction and demonstrated that its performance was
more effective than those of previously published equations applied to our

population. Afterwards, we developed formulas to establish conditional percentiles

Publicagdo 33



of fetal growth using proper statistics for longitudinal data and EFWs obtained
with our birth weight prediction model.

Several adverse conditions during pregnancy require thorough appraisal of
fetal growth in addition to an evaluation of fetal size. The assessment of size, which
reflects the fetal status at a certain time point during pregnancy, can be done with
the use of reference intervals obtained from cross-sectional data. However, the
observation of patterns of change in fetal weight during gestation can only be
achieved with the use of nomograms for fetal growth, which must be derived
from prospectively-collected longitudinal data [16,17]. These concepts are often
misinterpreted, and cross-sectional reference intervals are commonly used to
evaluate fetal growth. Moreover, the ability to differentiate between impaired growth
and naturally low growth potential of a small fetus is indispensable for the diagnosis
of intrauterine growth restriction. In the first case, the fetus will gradually move
from higher to lower conditional percentiles, while in the second case, the fetus
will grow according to the same percentile. This differentiation requires at least
two measurements to be made over a certain period of time [16,17].

The main issue raised in this study was that most previously published
longitudinal reference intervals for fetal growth used non-customized weight
estimation formulas during their elaboration [4-8]. We have previously demonstrated
that regardless of the method used to estimate fetal weight, formulas should be
adapted to specific populations [15]. In the present analysis, the systematic error
obtained using our model (0.74%) was significantly better than those obtained
using Hadlock’s® (-1.17%; p < 0.001), Birnholtz'® (6.61%; P < 0.001) and

Woo's® (-4.09%; p < 0.001) formulas but similar to those obtained using
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Hsieh’s'" (2.23%; p = 0.38) and Shinozuka’s'? (0.67%; p > 1.00) equations. As
the accuracy is a parameter that reflects systematic over or underestimation, the
selection of the wrong formula for the estimation of fetal weight would probably
lead to over or underestimation of conditional percentiles. Therefore, we believe
that, for adequate customization of longitudinal reference intervals of EFW, the
best approach would be to generate tailored fetal weight prediction models.

We do not recommend the use of our equations and reference intervals in
different populations without preliminary testing and comparison to locally
generated models. In addition, our intervals need to be further validated during

the follow-up of normal and pathologic pregnancies.
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Table 1. Ultrasound fetal weight prediction formulas used for comparison with the new equation created in this study

Author Equation

Hadlock et al.? Logio EFW = 1.335 - 0.0034 x AC x FDL + 0.0316 x BPD + 0.0457 x AC + 0.1623 x FDL

Hsieh et al." Logso EFW = 2.7193 + 0.001745 x BPD? x FDL — 0.00076742 x AC x BPD? - 0.1432 x FDL + 0.0094962 x AC x BPD
Birnholtz et al.'®  Logio EFW = 1.335 — 0.0034 x AC X FDL + 0.0316 x BPD + 0.0468 x AC + 0.1623 x FDL

Woo et al.’ Logso EFW = 1.54 + 0.15 x BPD + 0.00111 x AC? — 0.0000764 x BPD x AC? + 0.05 x FDL — 0.000992 x FDL x AC

Shinozuka et al.’> EFW = 0.23966 x AC? x FDL + 1.623 x BPD®

EFW: Estimated fetal weight (g)
BPD: Biparietal diameter (cm)
AC: Abdominal circumference (cm)

FDL: Femur diaphysis length (cm)
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Table 2. Demographic and clinical characteristics of patients in Group 1 (formula-

finding and prospective-validation subgroups)

Characteristics Formula-finding Prospective-validation p-value
Number of cases 367 91
Mother
*Age (years) 26.0 (15.0 — 45.1) 28.0 (15.2 -46.3) #0.232
*GA (weeks) 37.0 (20.0 — 42.3) 37.4 (24.6 —41.7) #0.593
Disease
None 286 / 367 (77.9%) 65 /91 (71.4%) $0.190
Hypertensive Disorders 51 / 367 (13.9%) 15/91(16.5%) T 0.529
Diabetes 10/ 367 (2.7%) 3/91 (3.3%) § 0.728
Other 20/ 367 (5.4%) 8/91 (8.8%) 10.234
Neonate
“Weight (grams) 2775 (290 — 5035) 2985 (555 — 4585) #0.309
Apgar
*1° minute 9(0-10) 9(1-10) #0.995
*5° minute 10 (0-10) 10 (7 - 10) #0.215

*Median (range)
# Mann-Whitney U test
¥ Chi-square test

§ Fisher’s exact test
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Table 3. Accuracy and precision of birth weight estimation by previously published equations and the formula developed in

this study

Formula-generating group

New formula
MSPE (%) £ SD = 0.74 £ 10.76

Hadlock et al.? Hsieh et al."! Birnholtz et al.”® Woo et al.’ Shinozuka et al.'?
MSPE (%) + SD -1.17 £10.36 2.23+17.86 6.61 £ 11.41 -4.09 +11.00 0.67 £11.96
p’ MSPE < 0.001 0.38 < 0.001 < 0.001 >1.00
p SD > 0.05 < 0.001 < 0.01 > 0.200 < 0.01
Prospective-validation group
New formula
MSPE (%) + SD = 1.18 £ 9.95
Hadlock et al.® Hsieh et al."! Birnholtz et al.' Woo et al.’ Shinozuka et al."
MSPE (%) + SD -0.86 + 9,91 0.04 £ 16.05 7.16 £10.98 -3.68 £ 10.64 0.73+11.19
p’ MSPE < 0.001 >1.00 < 0.001 < 0.001 >0.10
p SD >0.2 < 0.001 < 0.001 0.10 0.01

MSPE: Mean sign percentage error (accuracy) = SD: Standard deviation of MSPE (precision)

p’ MSPE: Paired samples t-tests with Bonferroni adjustment for comparison of MSPE

p SD: Correlated variance in paired samples for comparison of SD
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Table 4. Best fit models for the prediction of conditional percentiles obtained from the longitudinal evaluation of 86 patients

from 19 weeks to 40 weeks of gestation

Percentile Equation

2.5 Log:1oEFW = 3.3852645 + 0.1289125 x GA — 0.004421 x (GA — 28.9367)°
5 LogoEFW = 3.394953 + 0.1292416 x GA — 0.004364 x (GA — 28.9367)?
10 Log:oEFW = 3.4053024 + 0.1295934 x GA — 0.0043 x (GA — 28.9367)?
25 Log1oEFW = 3.4212516 + 0.1301358 x GA — 0.004198 x (GA — 28.9367)°
50 Log1oEFW = 3.4379627 + 0.1307044 x GA — 0.004089 x (GA — 28.9367)°
75 Log:oEFW = 3.4546737 + 0.131273 x GA — 0.003979 x (GA — 28.9367)>
90 Log1oEFW = 3.4706229 + 0.1318154 x GA — 0.003877 x (GA — 28.9367)?
95 Log1oEFW = 3.4809723 + 0.1321672 x GA — 0.003814 x (GA — 28.9367)?

97.5 Log:oEFW = 3.4906608 + 0.1324963 x GA — 0.003756 x (GA — 28.9367)?

GA: Gestational age (weeks)
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Table 5. Conditional percentiles of estimated fetal weight (grams) for each

complete gestational age

GA Conditional percentiles

2.5 5 10 25 50 75 90 95 97.5
19 228 233 238 247 257 267 276 283 289
20 273 279 285 296 307 318 329 337 344
21 335 342 349 361 374 388 401 410 418
22 407 415 424 438 453 469 485 495 505
23 490 500 510 527 545 563 582 594 605
24 585 596 608 628 649 671 692 706 720
25 692 705 719 742 767 792 817 834 850
26 811 827 844 870 899 928 958 977 995
27 943 961 981 1011 1045 1079 1113 1136 1157
28 1087 1108 1130 1166 1205 1245 1284 1311 1336
29 1241 1265 1291 1333 1378 1424 1470 1501 1530
30 1405 1433 1463 1511 1563 1617 1670 1706 1739
31 1576 1608 1643 1699 1759 1821 1883 1924 1963
32 1763 1790 1830 1894 1963 2035 2106 2153 2198
33 1932 1974 2020 2093 2173 2255 2337 2391 2443
34 2111 2159 2211 2294 2385 2480 2573 2636 2695
35 2286 2340 2399 2494 2597 2705 2812 2883 2951
36 2454 2515 25682 2688 2805 2928 3049 3130 3207
37 2611 2679 2754 2874 3005 3143 3280 3372 3459
38 2754 2829 2912 3046 3193 3348 3502 3605 3703
39 2895 2979 3072 3222 3389 3564 3738 3855 3967
40 2955 3044 3142 3301 3477 3663 3848 3971 4090

GA: Gestational age (weeks)
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Figure 1. Longitudinal reference intervals of estimated fetal weight from 19

weeks to 40 weeks of gestation
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4. Conclusoes

— A anadlise de regresséao linear permitiu a elaboragdo de uma equacao para
estimativa do peso fetal com base nas varidveis independentes diametro

biparietal, circunferéncia abdominal e comprimento do fémur.

— O desempenho (acuracia e/ou precisdo) da formula gerada neste estudo
para a estimativa de peso fetal foi significativamente melhor do que o

desempenho das demais equacoes aplicadas na nossa populacéo.

— Como resultado do seguimento longitudinal das gestantes, foram obtidas
equacdes para predicdo de percentis condicionais de peso fetal estimado, que

refletem padrdes de crescimento ao longo da gravidez na nossa populacao.
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6. Anexos

6.1. Anexo 1 — Carta de aprovacao da Comissao de Pesquisa do
DTG/CAISM/UNICAMP

&z,
Y

HrmeAME Comissio de Pesquisa do DTG / CAISM

Campinas. 11 de agosto de 2010

Protocolo n°: 042/2010

O protocelo de pesquisa “Intervalos de referéncia de peso estimado e de
parametros biométricos fetais entre a 20° e a 407 semana de gravidez — estudo
longitudinal” da pesquisadora Erica Luciana de Paula Furlan sob a orientagéo do Prof
Dr. Cleisson Fabio Andricli Peralta e colaboragdo de Jodo Renato Bennimi Junior,
Cristina Barros de Araujo Faro e Prof. Dr. Ricardo Barini foi aprovado pela Comisséo
de Pesquisa do DTG/CAISM em 10/08/2010.

Atenciosamente,

e
F

3 ’ - _
Préf. Dr. José Guilherme Cecatti -
Presidente da Comiss&o de Pesquisa do DTG/CAISM
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6.2. Anexo 2 — Carta de aprovacao do CEP

FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

% www.fcm.unicamp.br/pesquisa/etica/index.htm]

CEP, 28/09/10
(Grupo I11)

PARECER CEP: N° 915/2010 (Este n° deve ser citado nas correspondéncias referente a este projeto).
CAAE: 0708.0.146.000-10

I- IDENTIFICACAO:

PROJETO: “INTERVALOS DE REFERENCIA DE PESO ESTIMADO E DE
PARAMETROS BIOMETRICOS FETAIS ENTRE A VIGESIMA E A
QUADRAGESIMA SEMANAS DE GRAVIDEZ - ESTUDO LONGITUDINAL?”.
PESQUISADOR RESPONSAVEL: Erica Luciana de Paula Furlan

INSTITUICAO: CAISM/UNICAMP

APRESENTACAO AO CEP: 14/09/2010

APRESENTAR RELAT()RIO EM: 28/09/11 (O formulario encontra-se no sife acima).

IT - OBJETIVOS

Determinar intervalos de referéncia de peso estimado e de parAmetros biométricos fetais.
por meio da avaliagdo longitudinal de pacientes de baixo risco entre 20° e 40° semana de
gestacdo atendidas no CAISM/UNICAMP.

III - SUMARIO

A elaboragio da formula para predi¢do do peso fetal sera realizada com dados de 370
gestantes que tiveram ou terfio a resolug@o da gravidez no CAISM entre a 20° ¢ a 40° semana.
Para este fim, serd realizada analise de regressdo linear, sendo variaveis dependendo o peso do
recém-nascido e as varidveis independentes as medidas ultrassonograficas do pélo cefilico, do
abdome ¢ dos membros fetais. Para a claboragdo dos intervalos de referéncia de peso estimado e
de parametros biométricos fetais serdo utilizados modelos multinivel e os dados obtidos da
avaliagdo ultrassonografica longitudinal de 143 gestantes de 20° e a 40* semana.

IV - COMENTARIOS DOS RELATORES

Apos anélise critica do protocole ndo encontrames riscos ou prejuizos para os sujeitos da
pesquisa (possibilidade e gravidade). Os autores do projeto se mostram com o compromisso de
cumprir as exigéncias da Resolugdio 196/96 e suas complementares. O trabalho esta elaborado
dentro das normas éticas e cientificas. O Termo de Consentimento Livre e Esclarecido ¢
adequado.

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 e
atendendo todos os dispositivos das Resolugdes 196/96 e complementares, resolve aprovar sem

Anexos 53



FACULDADE DEICIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

% www.fcm.unicamp.br/pesquisa/etica/index.htm|

restrigdes o Protocolo de Pesquisa, o Termo do Consentimento Livre e Esclarecido, bem como
todos os anexos incluidos na pesquisa supracitada.

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

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 penalizagfio alguma e sem prejuizo ao seu
cuidado (Res. CNS 196/96 — Item IV.1.f) e deve receber uma cépia do Termo de Consentimento
Livre e Esclarecido, na integra, por ele assinado (Item IV.2.d).

Pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apoés andlise das razdes da descontinuidade pelo CEP que o
aprovou (Res. CNS Item l11I.1.z), exceto quando perceber risco ou dano néio 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 (mesmo que tenha sido em outro
centro) e enviar notificagdo ao CEP e a 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 II apresentados anteriormente &8 ANVISA, o pesquisador ou
patrocinador deve envid-las também 4 mesma junto com o parecer aprovatdrio do CEP, para
serem juntadas ao protocolo inicial (Res. 251/97, Item I11.2.¢e).

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

VII - DATA DA REUNIAO
Homologado na IX Reunido Ordinaria do CEP/FCM, em 28 de setembro de 2010.

Prof. Dr. Carlys Eduardo Steiner

PRESIDENTE do COMITE DE ETICA EM PESQUISA
FCM/UNICAMP
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6.3. Anexo 3 — Termo de Consentimento Livre e Esclarecido

Titulo do projeto: Intervalos de referéncia de peso estimado e de parametros
biométricos fetais entre a 20 e a 40° semana de gravidez — estudo longitudinal

Pesquisador responsavel pelo projeto: Dra. Erica Luciana de Paula Furlan

Orientador: Dr. Cleisson Fabio A. Peralta

Nome: RG:
Idade: anos: Telefones:
Endereco: N°
Bairro: Cidade: UF:
Eu, fui convidada

para participar de uma pesquisa que realizara ultrassom no meu bebé e avaliara as
medidas e o crescimento do bebé*. Esse exame é chamado ultrassonografia obstétrica
e permite saber se 0 bebé esta em boas condi¢des de crescimento.

Por meio da minha participagdo nesse estudo, terei o beneficio direto do
acompanhamento ultrassonogréafico do meu bebé no decorrer da minha gestagéo e
também estarei contribuindo para o avanco do conhecimento sobre os valores de
medidas e de peso do bebé e de suas variacées no decorrer das gestacdes, ajudando

no melhor entendimento das variagdes que ocorrem em cada periodo da gestagéo.

* em até 72hs antes do parto ou a cada cada duas semanas, conforme o grupo do qual

farei parte.

Para participar nesse estudo, fui informada e devo saber:

1) Minha participacdo € voluntdria e uma recusa ndo trara prejuizo no meu

atendimento;

2) Somente participardao do estudo gestantes normais, com bebés normais e sem
vicios. No decorrer da gestacao, caso eu apresente alguma alteracdo ou meu
bebé, terei que sair do estudo, mas posso continuar sendo atendida na rotina

normal do pré-natal;
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3) Para participar deverei vir a cada duas semanas realizar o exame. Receberei
ajuda de custo de transporte e alimentagéo (ressarcimento), quando exceder o

namero de vezes que virei para a rotina pré-natal;

4) A pesquisa sera feita de forma confidencial, ou seja, as informagbes sobre
minha pessoa nao serao identificadas;

5) As informagdes sobre meu exame poderao ser utilizadas em trabalhos cientificos;

6) A utilizacdo do ultrassom nado apresenta riscos previsiveis ao meu bebé,

descritas na literatura e ndo causa danos a minha saude;

7) Eu sou livre para desistir da participagao no trabalho a qualquer momento, sem

isso prejudicar ao meu atendimento no hospital;

8) Caso queira entrar em contato com a pesquisadora Dra. Erica Luciana de Paula
Furlan, posso ligar no numero (19) 9705-0005 nos dias uteis das 08:00 as 17:00
horas;

9) Caso tenha alguma duvida sobre como a pesquisa esta sendo realizada,
posso entrar em contato direto com o Comité de Etica em Pesquisa da
FCM/UNICAMP, através do telefone (19) 3522-89-36.

Li, entendi e aceito participar deste estudo. Eu recebi uma cépia deste termo.

Assinatura da paciente ou responsavel legal

Data: / [/

Assinatura do pesquisado
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