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RESUMO

Em 1988, Reaven descreveu a sindrome X, uma jungédo de diversos
fatores de risco para as doencgas cardiovasculares, sendo a resisténcia a
insulina o ponto de partida para o estabelecimento de tais fatores. Varias
denominagdes foram dadas a este grupo de comorbidades e hoje ela é
conhecida como Sindrome Metabdlica. Seu estudo tem sido dificultado
pela auséncia de consenso na sua definicdo. Sua prevaléncia varia de
acordo com o critério diagndstico utilizado e com as caracteristicas da
populacdo estudada, sendo mais encontrada em portadores de obesidade
central. A prevaléncia em mulheres varia de 10,7% a 40,5%, e € um
preditor para o desenvolvimento de complicagbes cardiovasculares,
estando associada a duas importantes entidades nosoldgicas bastante
estudadas em ginecologia e obstetricia: a sindrome dos ovarios
policisticos e o diabetes gestacional. Embora ndo fagam parte dos
critérios diagnosticos, varias condigbes clinicas e fisiopatoldgicas estao
freqUentemente a ela associadas, tais como: acantose nigricans, doenca
hepatica gordurosa ndo-alcodlica, microalbuminuria, estados proé-
trombdticos (elevagado dos niveis de PAI-1 e fibrinogénio), estados pré-
inflamatorios (elevagcdo dos niveis de IL-6, TNF-o, resistina e PC-R),
disfungao endotelial e hiperuricemia. Os autores fazem uma revisédo sobre

o diagnéstico laboratorial e os fatores ligados a SM evidenciando que a
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gravidez € um modelo da SM compensada e sugerem que o diabetes
gestacional e a hiperglicemia materna diaria devam ser acrescentados

aos critérios diagnosticos.

Palavras-chave: Sindrome metabdlica; Resisténcia a insulina; Diabetes

gestacional.
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ABSTRACT

In 1988, Reaven described the Syndrome X, a junction of several risk
factors for cardiovascular diseases, being the insulin resistance the set
point for the establishment of such factors. Many denominations were
given to this group of co-morbidities and today it is known as metabolic
syndrome. Its study has been difficult by the absence of a consensus for
its definition. Its prevalence varies according to the diagnostic criterion
used and with the characteristics of the studied population, being found
mainly in people with central obesity. The prevalence in women varies
from 10.7% to 40.5%, and it is a predictor of cardiovascular complications
associated with two important nosologic entities concerned with
gynecology and obstetrics: the polycystic ovaries syndrome and
gestational diabetes. A variety of clinical and physiopathological conditions
are frequently associated to it. These are: acanthosis nigricans, non-
alcoholic fatty liver disease, microalbuminuria, prothrombotic states
(elevation of PAI-1 and fibrinogen levels), proinflammatory states
(elevation of IL-6, TNF-o, resistin and C-RP levels), endothelial
dysfunction and hyperuricemia. The authors make a revision on the
laboratorial diagnosis and the factors linked to the metabolic syndrome

and attest that pregnancy is a counterbalanced model of the syndrome
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and suggest that gestational diabetes and diurnal maternal hyperglycemia

should be added to the diagnostic criteria.

Key-words: Metabolic syndrome; Insulin resistance; Gestational diabetes.
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1. INTRODUCAO

A sindrome metabdlica (SM) foi prenunciada em 1923, por
Kylin, que descreveu uma sindrome onde havia a associagcdo entre
hipertensao arterial, hiperglicemia e gota. Nos anos 30, Himsworth e Kerr
observaram que o diabético jovem, magro e propenso a cetose, era mais
sensivel a insulina do que os mais idosos, obesos e ndo propensos a
cetose. Em 1956, Vague observou a forte associagcao existente entre
obesidade andréide, diabetes mellitus, gota e aterosclerose. A relagao
desta sindrome com a insulina so foi feita 30 anos mais tarde por Modan
que reconheceu na hiperinsulinemia um elo entre a hipertensédo, a
obesidade e a diminuigao da tolerancia a glicose. Logo a seguir, em 1988,
Reaven introduziu o conceito de resisténcia a insulina, que constituiria o
denominador comum do mecanismo fisiopatolégico basico da sindrome a
qual deu o nome de “Sindrome X”, e que seria a jungdo de uma série de
fatores de risco para as doencas cardiovasculares, estando tais fatores,

bastante relacionados a deposi¢ao central de gordura.
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2. IMPORTANCIA DO CONHECIMENTO DA SINDROME

METABOLICA PELOS GINECOLOGISTAS E OBSTETRAS

A prevaléncia da SM em mulheres varia de 10,7% a
40,5% , dependendo da populagdo estudada e do critério diagndstico
utilizado (GANG et al.,, 2004). O diagndstico da sindrome X, também
conhecida como sindrome de resisténcia a insulina ou SM, é baseada em
aspectos clinicos ainda nao totalmente definidos. A SM é um preditor para
o desenvolvimento de complicagcdes cardiovasculares e esta associada a
duas importantes entidades nosoldgicas bastante estudadas em
ginecologia e obstetricia: a sindrome dos ovarios policisticos e o diabetes
gestacional. As mulheres portadoras de SM tém maior risco de
desenvolvimento do diabetes gestacional, e as que o desenvolvem tém
cerca de 30% de risco de desenvolverem, futuramente, o diabetes tipo 2.
Quando o diabetes tipo 2 é diagnosticado, mais de 30-50 % das pacientes
ja tém evidéncia da presengca de doenga vascular. O risco de
desenvolvimento de doenca cardiovascular nestas pacientes aumenta de
3 a 4 vezes, principalmente no periodo da perimenopausa. Tais pacientes
devem receber orientagdes no pos-parto para que facam mudancgas em
seu estilo de vida, procurando manter o peso corporal adequado, niveis
pressoricos e perfil lipidicos normais e pratica regular de atividades fisicas
(SATTAR, 2002). A sindrome dos ovarios policisticos €é uma

endocrinopatia que afeta de 4 a 11% das mulheres em idade reprodutiva
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e € condicado heterogénea que se caracteriza por anovulagao cronica,
hiperandrogenemia, obesidade e anormalidades morfolégicas dos
ovarios. Aproximadamente 50% das portadoras sdo obesas e a
resisténcia a insulina, além de ser comum nesta sindrome, tem papel

importante na sua patogénese (DE LEO et al., 2003).



Capitulo | Critérios diagndsticos atuais da sindrome metabdlica

3. CONCEITO

A SM caracteriza-se pela presenca de hiperinsulinemia,
resisténcia a insulina, obesidade, dislipidemia, hipertensdo arterial,
diabetes tipo 2 e/ou tolerancia a glicose diminuida.

A resisténcia a insulina é definida como uma condigao
genética ou adquirida, em que ocorre menor utilizacdo de glicose pelos
tecidos em resposta ao estimulo insulinico que leva, de inicio, ao
incremento da produgdo de insulina. Quando as células beta tornam-se
incapazes de aumentar a secrecao de insulina, a ponto de vencer a
resisténcia tecidual e promover captacdo de glicose, surgem graus
variados de hiperglicemia, instalando-se definitivamente o diabetes tipo 2,
sobre uma dupla base fisiopatoldgica; de inicio a resisténcia a insulina
com a hiperinsulinemia e posteriormente a faléncia pancreatica com a
consequente deficiéncia na produgdo de insulina (REAVEN1993;
POLONSKY et al., 1996).

Varias definicbes foram propostas para a sindrome, com
substanciais diferengas entre elas, desde a original descrita por Reaven
(1988): intolerancia a glicose, hiperinsulinemia, aumento de triglicérides,
diminuicao do HDL colesterol e hipertensao arterial. Varias denominacdes

também a ela foram atribuidas (Tabela 1).
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Tabela 1 - Sinonimia da sindrome metabdlica

Autor (ano) Nome
Reaven (1988) Sindrome X
Kaplan (1989) Quarteto Mortal

DeFronzo e Ferrannini (1991); Haffner et al (1992) Sindrome de Resisténcia a Insulina

Hjermann (1992), Os e Nordby (1992) Sindrome Metabdlica Cardiovascular
Crepaldi et al (1993) Sindrome Plurimetabdlica

Bjorntorp (1997) Sindrome Metabdlica Hormonal
O.M.S. (1998) Sindrome Metabdlica

Groop L, Ohro-Melander (2001). Sindrome Dismetabdlica

Entendemos que a denominagao sindrome metabdlica, da

OMS é a que melhor atende a sua descri¢ao clinico-laboratorial.
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4. DIAGNOSTICO LABORATORIAL

O desenvolvimento do radioimunoensaio por Yalow e
Berson em 1960 possibilitou a mensuragdo de horménios, sendo o
primeiro deles a prépria insulina. A partir de entdo, varios métodos de
mensuracao dos efeitos da insulina foram desenvolvidos. O diagndstico
laboratorial da resisténcia a insulina pode ser feito por métodos diretos,
através dos quais sao analisados os efeitos de uma quantidade
estabelecida de insulina injetada em certo individuo, tais como o Teste de
Tolerancia a Insulina, Teste de Supressao de Insulina e Técnica dos
Clamps (hiperglicémico ou euglicémico) e a variante euglicémica
hiperinsulinémica, considerada o padrdo ouro pela ADA — American
Diabetes Association e, ainda, por métodos indiretos, pelos quais a agao
insulinica pode ser avaliada pelo efeito da insulina endégena: Insulinemia
de Jejum; Teste Oral de Tolerancia a Glicose (TOTG); Teste Endovenoso
de Tolerancia a Glicose (TETG); QUICKI (Quantitative Insulin Sensitivity

Check Index); e o HOMA (Homeostasis Model Assessment).

O HOMA utiliza um modelo matematico para a predigcéo
das concentragbes de glicose e insulina. A comparagdo das
concentragdes reais da insulinemia e da glicemia com as predi¢ées do
modelo original permite o calculo da resisténcia a insulina e da disfungéo

da célula B. O HOMA se baseia nas interagées conhecidas da glicose e
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da insulina com diferentes 6rgaos, incluindo o pancreas, o figado e os
tecidos periféricos. Assim, € possivel calcular o nivel de funcionamento da
célula B (HOMA-R) e o grau de sensibilidade a insulina (HOMA-IR)

(MATHEWS et al., 1985).

Diversos estudos demonstraram que os resultados do
HOMA guardam boa correlagdo com as Técnicas dos Clamps, mostrando
resultados consistentes em ampla gama de pacientes. Em estudos de
larga escala, o método HOMA supera as Técnicas dos Clamps, por ser
mais rapido, menos dispendioso e de maior reprodutibilidade. Além disso,
o HOMA ¢ técnica menos invasiva e mais confortavel para os pacientes,
pois uma unica determinacéo dos niveis de insulinemia e de glicemia em
jejum permite calcular ambos os parédmetros (BONORA et al., 2000).
Valores de HOMA-IR especificos para a populagdo brasileira foram
obtidos pelos resultados do Estudo Brasileiro da Sindrome Metabdlica

(GELONEZE, 2005).

Valor normal = 1,66%0,79
HOMA—IR = Glicemia (mMol/l) X Insulina (uU/ml) Homens = 1,69+0,72

22,5 Mulheres = 1,65+0,81

Insulina (uU/ml) X 20
HOMA-f = Valor normal = 200 a 250
Glicemia (mMol/l) — 3,5




Capitulo | Critérios diagndsticos atuais da sindrome metabdlica

13

5. CRITERIOS DIAGNOSTICOS

Existem varios critérios para definicdo e diagnostico da
SM, propostos por diferentes sociedades médicas. Na realidade, elas
reconhecem os mesmos fatores de risco estabelecendo apenas discretas
diferengcas no diagnéstico. Entre os varios critérios destacam-se o da
OMS (Organizagao Mundial de Saude), o do EGIR (European Group for
the Study of Insulin Resistance), do NCEP ATP Il (National Cholesterol
Education Programme Adult Treatment Panel Ill) e, mais recentemente, o

da IDF (International Diabetes Federation) (Tabela 2).

A intolerancia a glicose ou a resisténcia a insulina sao
componentes fundamentais nas definicbes da OMS e do EGIR, nédo
estando incluidas nos critérios do NCEP ATP Il e da IDF. Alguns pontos
de corte de alguns dos componentes distinguem-se nas diferentes

proposicoes.

Os critérios propostos pela OMS estao bem estabelecidos
para fins de pesquisa, pois exigem a realizagcdo do clamp euglicémico
hiperinsulinémico nos individuos que nao tenham diabetes tipo 2,
diminuicdo de tolerancia a glicose ou glicemia de jejum alterada. Os
critérios propostos pelo NCEP ATP Ill e pela IDF sdo mais adequados

para uso na pratica clinica, pois nao exigem a presenga de intolerancia a
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glicose, diabetes tipo 2 ou resisténcia a insulina avaliada através do clamp

euglicémico hiperinsulinémico.

As principais diferencas entre os critérios sugeridos pelo
NCEP ATP Il e pela IDF sao a selegcéo dos pacientes a serem avaliados
e alguns pontos de corte para os diversos fatores de risco. Segundo a
IDF, apenas os pacientes com medidas da circunferéncia abdominal além
dos pontos de corte estabelecidos devem ter avaliagdo dos demais
fatores de risco; os valores da circunferéncia abdominal variam de acordo
com o grupo étnico estudado e o valor de glicemia de jejum tido como
alterado é de = 100 mg/dl como proposto recentemente pela ADA, em vez

de 110 mg/dl, adotado anteriormente.

14
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Tabela 2 - Principais critérios

de identificacdo clinica da Sindrome

Metaboalica
OMS (1998) EGIR (1999)
Glicemia de jejum (mg/dL) >110 e/ou 2110
Glicemia pés-prandial (mg/dL) >140 _
Triglicérides (mg/dL) >150 >176
HDL Colesterol (mg/dL) <35H/<39M <39
PAS/PAD (mmHg) >140/90 ou tratamento anti- >140/90 ou tratamento
hipertensivo anti-hipertensivo
Relagao cintura-quadril <0,90(H)/0,85(M) _
indice de massa corpérea >30kg/m’ _
Circunferéncia abdominal _ >94(H)/80(M)
Insulinemia Clamp < Q1 _

Microalbuminuria

Definigdo da Sindrome

Glicemia de jejum (mg/dL)
Triglicérides (mg/dL)

HDL Colesterol (mg/dL)
PAS/PAD (mmHg)

indice de massa corpérea

Circunferéncia abdominal

Definigdo da sindrome

>20ug/min ou relagao
albumina-creatinina
>30mg/g

Resisténcia a insulina e/ou
glicemia alterada + dois
fatores de risco.

NCEP ATP Il (2001)
=110
>150
<40(H)/<50(M)
>130/85
>30kg/m?
>102(H)/88(M)

Trés ou mais dos fatores de
risco

Resisténcia a insulina +
dois fatores de risco

IDF (2005)
>100
>150

<40(H)/50(M)

>130/85

*Especifica para etnia e
sexo

Circunferéncia
abdominal com dois ou
+ fatores de risco

* Europdides, populacdes do Sul do Saara, do Mediterraneo e Arabes = 94cm (H) e 80 cm (M).

Sul Asiaticos = 90 cm (H) e 80 cm (M)
Japonese s= 85 cm(H) e 90 cm (M)

Sul e Centro-Americanos = Sul Asiaticos
Estados Unidos da América = 102 cm (H) e 88 cm (M)

15
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6. EPIDEMIOLOGIA

A prevaléncia da SM varia de acordo com o critério
diagnostico utilizado e com as caracteristicas da populagdo estudada,
sendo mais encontrada em portadores de obesidade central. Seu estudo
tem sido dificultado pela auséncia de um consenso mundial para sua
definicao (GAGLIARDI, 2002). Varia de 20 a 25% entre os individuos
normais, cerca de 50% nos portadores de disglicemia e aproxima-se de
80% nos diabéticos tipo 2 . Quanto ao sexo, sua taxa de prevaléncia varia
de 12,4% a 28,5% em homens e de 10,7% a 40,5% em mulheres (GANG

et al., 2004).

A SM vem se tornando cada vez mais prevalente em
varias partes do mundo, ndo sé em individuos adultos, mas também em
criangas e adolescentes, paralelamente ao aumento da prevaléncia do
diabetes tipo 2 nesta faixa etaria. A resisténcia a insulina é encontrada
também no diabetes tipo 1 descompensado, na cetoacidose diabética, na
obesidade, no sedentarismo e no envelhecimento. Ocorre também em
situagdes fisioldgicas, como a puberdade e a gravidez (GAGLIARDI,

2002).
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7. FATORES LIGADOS A SiINDROME METABOLICA

7.1 Obesidade Central

A obesidade central é o achado mais freqiente na SM.
Estudos longitudinais suportam a hipétese de que a resisténcia a insulina
seria consequéncia da obesidade. O tecido adiposo, principalmente o
visceral, pode ser considerado um importante 6rgao endocrino pela
quantidade e variedade de hormdénios e citocinas que € capaz de
sintetizar e secretar. Fatores genéticos e ambientais contribuem para este
padrdao de obesidade, com participacdo do eixo hipotalamo-hipofise-
adrenal. O tecido adiposo visceral caracteriza-se por intensa atividade
lipolitica, resultando em aumento dos acidos graxos livres na circulagao
entero-hepatica que, através do sistema porta, estimulam a sintese
hepatica de triglicérides, substratos para a gliconeogénese. Com a
elevacdo dos niveis de glicemia, ha aumento da secrecao e da resisténcia
a insulina. No pancreas, os efeitos lipotdxicos (niveis elevados de
oxidacao lipidica alteram a oxidacao da glicose) e glicotéxicos (alteracoes
na sintese de glicogénio e na oxidacdo da glicose) comprometem
progressivamente a producéo de insulina, acelerando o aparecimento da
hiperglicemia sustentada (HOWARD, 1999; ROSSETTI et al.,1990;

DeFRONZO et al.,1992).
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7.2 Dislipidemia

A dislipidemia da SM é caracterizada por perfil lipidico
aterogénico caracteristico denominado dislipidemia aterogénica, que
consiste em niveis elevados de triglicérides, VLDL e LDL colesterol
(especialmente das particulas pequenas e densas) e também por niveis
diminuidos de lipoproteinas de alta densidade (com aumento da sub-
fracdo HDL3, que é mais aterogénica, e diminuicdo da sub-fragado HDL2,

menos aterogénica). (MARTINEZ, 2003; HAFFNER,1998).

7.3 Hipertensé&o Arterial

A resisténcia tissular a insulina parece ser a responsavel
pelo desenvolvimento da hipertensao arterial, porém os mecanismos nao
estdo totalmente elucidados. Cerca de 50% de todos os individuos
hipertensos sao resistentes a insulina e acredita-se que a resisténcia a
insulina preceda a hipertensdo (McLaughlin & Reaven, 2000). A
hiperinsulinemia age centralmente, causando hiperatividade do sistema
nervoso simpatico que aumenta a reabsorcao tubular de sddio, levando a
expansao da volemia. O efeito vasodilatador da insulina mediado pelo
oxido nitrico perde-se em condi¢cdes de insulino-resisténcia. A insulina é
responsavel pela regulagdo das bombas de calcio, sddio-potassio e sodio-
hidrogénio na parede celular. Na bomba de sddio-potassio, a insulina

regula a enzima sédio-potassio ATPase, responsavel pela troca de sodio

18
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por potassio. Quando nao ha agao da insulina, ocorre perda da fungao da
bomba com consequente aumento do sddio intracelular, sensibilizagdo da
célula muscular arteriolar a norepinefrina e angiotensina Il que sao
potentes vasoconstritores (LAPERUTA, 1998). A insulina atua também
nas bombas de sodio e hidrogénio das células do musculo esquelético e
do tecido adiposo, aumentando a saida de hidrogénio, permanecendo
mais sodio intracelular, tornando o pH mais alcalino, 0 que aumenta a
sintese protéica e proliferagdo celular na musculatura dos vasos, com
consequente aumento do ténus vascular. A hiperinsulinemia aumenta o
estimulo aos fatores de crescimento, em particular do IGF-1,
hipertrofiando as células musculares dos vasos e controlando a entrada
de calcio nas mesmas. Em caso de insulino-resisténcia, ha aumento do
calcio no citosol, e consequente hipercontratilidade e maior reatividade
vascular. Todos estes mecanismos poderiam iniciar, manter ou agravar a

hipertensao arterial (MUSCELLI et al.,1996).

7.4 Outras Manifestacdes

Embora n&o fagam parte dos critérios diagndsticos, varias
condigdes clinicas e fisiopatoldgicas estdo associadas a SM: sindrome
dos ovarios policisticos, acantose nigricans, doenga hepatica gordurosa
nao-alcodlica, microalbuminuria, estados pro-trombdticos, estados pro-
inflamatérios e de disfuncdo endotelial, hiperuricemia, e diabetes

gestacional (DUNAIF et al., 1993; VELASQUEZ, 2002, De LEO et
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al.,2003; LONARDO et al., 2002; RATHMANN et al., 1998 ; PICKUP,

2004; HUHL, 1985).

Existem evidéncias crescentes de que um processo
inflamatdrio crénico possa representar o fator desencadeante na génese
da resisténcia a insulina e do aparecimento do diabetes tipo 2. Supde-se
que alguns estimulos como a superalimentacao, stress crénico e outros,
poderiam aumentar a secre¢ao de citocinas tais como IL-1, IL-6 e TNF-o
que elevariam os niveis plasmaticos de marcadores da resposta de fase
aguda. Em decorréncia aumentam os niveis séricos de cobre e diminuem
os de zinco e ferro; ocorrem alteragdes enddcrinas (aumentos dos niveis
de catecolaminas, cortisol, vasopressina), hematologicas (anemia,
leucocitose, trombocitose), metabdlicas (diminuigdo da gliconeogénese,
aumento da lipogénese e da lipdlise); aumento de algumas proteinas
plasmaticas (proteina c-reativa, amildide A sérico, complemento,
glicoproteina  o-1  acida, fibrinogénio, PAI-1,  plasminogénio,
ceruloplasmina, haptoglobina, fibronectina) e diminuigdo de varias outras
(albumina, transferrina, globulina transportadora de tiroxina, «-
fetoproteina), podendo, finalmente, levar a resisténcia a insulina e a SM

(FESTA et al., 2000).

O TNF-o € uma citocina produzida por diversos tipos
celulares, inclusive pelos adipdcitos, e sua agao € estimular a lipolise e
inibir a expressao da lipase lipoprotéica. Seus niveis estao relacionados a

quantidade de tecido adiposo existente. Aumenta a resisténcia a insulina
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por diminuir a fosforilagdo dos residuos de tirosina-quinase, e aumentar a

dos residuos de serina no receptor de insulina (WINKLER et al., 1998).

O nivel aumentado de proteina c-reativa € um marcador
sensivel da atividade inflamatdria sisttmica e também do
desenvolvimento futuro de resisténcia a insulina, da SM e do diabetes tipo
2. Os ensaios padrao para sua dosagem tém sensibilidade de cerca de 5
mg/dl, e servem para diagndstico e seguimento de processos
inflamatdrios agudos associados com infecgdes, e processos cronicos,
associados com doencas inflamatdrias crénicas tais como artrite e colite.
Os atuais sao cerca de vinte vezes mais sensiveis (0,20 mg/dl) e por isso
sao chamados de ultra-sensiveis, e também permitem acessar o papel da
proteina c-reativa na inflamagao vascular e no risco de desenvolvimento

da insulino-resisténcia (NESTO, 2004).

O Aumento dos niveis de acido sialico, outro marcador
inflamatdrio, tem sido encontrado em diabéticos e apontado como
marcador de resisténcia a insulina, e forte preditor de mortalidade por

doenca cardiovascular (SRIHAPAN, 2002).

A leptina é outro horménio envolvido na resisténcia a
insulina e é produzida principalmente pelo tecido adiposo e por isso
reflete sua massa. Tem importante papel na regulacdo do peso corporal
pelos efeitos centrais sobre o apetite e efeitos periféricos sobre o gasto
energético. Seus niveis circulantes tém relagéo direta com a adiposidade

e funcionam como indutor da inibicdo da acdo da insulina. Além disso, a



Capitulo | Critérios diagndsticos atuais da sindrome metabdlica

leptina parece ter papel importante na génese da resisténcia a insulina
pela associacdo entre altos niveis dela e a obesidade (Fischer et

al.,2002).

A resistina foi recentemente identificada e parece ser elo
importante entre a obesidade, a resisténcia a insulina e o diabetes. Alguns
estudos confirmam seu papel na modulacdo da agdo da insulina no
figado, enquanto outros ndo conseguiram esclarecer qual seria sua
funcdo na sensibilidade a insulina em seres humanos (HEILBRONN et al.,

2003; RAJALA et al., 2003)

A adiponectina é uma proteina formada por 244
aminoacidos, produzida exclusivamente pelos adipécitos, o que
representa um paradoxo, pois quanto maior a massa de tecido adiposo,
menor é seu nivel circulante. Tais niveis sdo mais baixos em homens que
em mulheres, em obesos com SM e em diabéticos tipo 2. Exerce efeito
antiinflamatério e protege contra o aparecimento do diabetes tipo 2

(DUNCAN et al., 2004).

A homocisteina € um aminoacido essencial produzido
pela degradacdo da metionina .Niveis moderados de homocisteina
ajudam o crescimento e a maturagdo dos tecidos. Niveis elevados,
entretanto, apresentam intima relacdo com aumento da fragdo LDL do
colesterol, da coagulabilidade sanglinea e da ocorréncia de varias
doencgas cardiovasculares, situagdes encontradas na SM (FINKELSTEIN,

2000).
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A acao das citocinas e o efeito lesivo das lipoproteinas
oxidadas, associados a resisténcia a insulina, podem levar a disfungao
endotelial, cujas consequéncias seriam o0 desenvolvimento de
aterosclerose no sistema macrovascular e o aparecimento de resisténcia
a insulina no sistema microvascular. O aumento dos inibidores endégenos
da sintese de 6xido nitrico, potente vasodilatador, esta também envolvido

na génese desta disfungao do endotélio (CARAMONI et al., 2000).

Existe, também, estreita correlagdo entre niveis elevados
de gamaglutamil transpeptidase, que traduziria maior risco de ocorréncia
de doenga gordurosa hepatica e a presenca de varios componentes da

SM e resisténcia a insulina (LONARDO et al., 2002).

Nem todas as manifestacbes da SM estao presentes nos
pacientes resistentes a insulina. Ela € comparada a um iceberg de varias
pontas, que representam a obesidade, a intolerdncia a glicose, a
hipertensdo arterial, a dislipidemia e a doenca aterosclerética, ora
aparentes (clinicamente manifestas) ora submersas (subclinicas), o que
justifica a investigacao rigorosa, favorecendo o diagndstico precoce. A
abordagem diagnédstica e terapéutica completa e eficiente de todas as
doencas que compdem a sindrome € pré-requisito para a redugao efetiva
do risco cardiovascular, da morbidade e da mortalidade relacionadas a

esta severa condig¢ao clinica (FOLSOM, 1992).
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7.5 Diabetes Gestacional

A gravidez normal caracteriza-se por resisténcia
aumentada a agao da insulina, em especial na sua segunda metade
(Knoop et al., 1981). Esta resisténcia a insulina esta associada a estado
hiperinsulinémico, variavel durante cada fase da gestacdo. Na primeira
metade a insulinemia e os estoques tissulares de glicogénio e lipides
estdo em niveis pouco superiores aos encontrados fora da gestacao: € o
anabolismo facilitado de Freinkel. Na ultima metade da gestagcado ha
aumento acentuado da insulinemia, que sugere antagonismo e resisténcia
a insulina, decorrentes da agdo do lactogénio placentario, prolactina,
cortisol e mais recentemente também relacionada a acdo do TNF-o

(HUHL et al., 1985; KIRWAN et al., 2002).

A resposta metabdlica materna normal a resisténcia a
insulina & caracterizada pelo aumento da insulina e dos triglicérides e
diminuicdo da glicemia. Isto nos leva a supor que a gestagéo representa
um modelo de SM que se repete todas as vezes que a mulher concebe
(RUDGE et al., 2002). E importante ressaltar que ndo existe uma
definigdo para SM na gravidez. As gestantes que tém o pancreas com
reserva funcional inadequada, n&o conseguem responder a demanda na
producdo de insulina no ultimo trimestre e, em decorréncia desta
hipoinsulinemia relativa, aparece hiperglicemia no final da gravidez,
caracterizando o chamado diabetes gestacional. Os conhecimentos

existentes na literatura levam a crer que a adaptacdo metabdlica do
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organismo materno a gravidez é a responsavel por uma gravidez sem
patologia. Portanto, a gravidez normal parece ser modelo da SM
compensada (RUDGE et al., 2002), enquanto o diabetes gestacional tem
muitos aspectos em comum com a SM. Sendo assim, o diabetes
gestacional e a hiperglicemia gestacional leve (RUDGE et al., 2005)
deveriam ser adicionados a lista dos tradicionais componentes da SM por
ocorrer num grupo jovem da populagdo e por representar estagios mais
precoces da evolugdo do diabetes, permitindo a expansdo dos
conhecimentos e da compreensdo da sua patogénese (CLARK et al.,

1997).

Na verdade, a gestacdo € um excelente modelo para o estudo e
prevencao do diabetes tipo 2 em mulheres em idades mais jovens, como
salientado por Norbert Freinkel na sessdo de abertura do Primeiro
Workshop Internacional de Diabetes Gestacional (1979): “com as
diabéticas gestacionais, somos capazes de descobrir uma populagédo de
alto risco para o desenvolvimento futuro de diabetes fora da gestacgéo e
usa-las para avaliar a eficacia de medidas preventivas”. Esta visao reforca

as conclusodes de O’Sullivan em seu classico trabalho de 1961.
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ABSTRACT

Background: Gestational diabetes, pregnancy-induced hypertension and
metabolic syndrome are common, but their relationship is not well
understood. The aims of this study were to evaluate the prevalence of
pregnancy-induced hypertension and metabolic syndrome (through the
presence of its physical and clinical components) in a cohort of pregnant
women with a wide range of glucose tolerance and determine what is the

relationship between these conditions.

Methods: A prospective study with 127 women was conducted to
investigate these relationships. Patients were classified by two methods as
having or not gestational diabetes: glycemic profile and a 3-h oral glucose
tolerance test with 100 g of glucose; and by the presence of some clinical,
physical and biochemical characteristics as having or not metabolic

syndrome.

Results: The prevalence of metabolic syndrome’s markers such as
obesity, higher levels of glucose, triglycerides, total and LDL cholesterol
show a tendency to increase with pregnancy’s progression. At screening,
the prevalence of metabolic syndrome was: 0%; 18.91%; 29.41% and
29.63% in the group that presented normal both tests for diabetes
diagnosis, impaired glycemic profile with normal oral glucose tolerance

test, normal glycemic profile with impaired oral glucose tolerance test and
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both impaired tests, respectively. The prevalence of pregnacy-induced
hypertension was 4.35%; 5.40%; 11.77% and 7.40%. Patients with
previous history of gestational diabetes and a prepregnancy BMI =25
kg/m? showed an odds ratio of 3.75 (95% Cl 1.03-15.95) and 3.63 (95% ClI
1.06-12.49) respectively of presenting metabolic syndrome and/or

pregnancy-induced hypertension by 24-28th" weeks of gestation.

Conclusions: Previous history of gestational diabetes and prepregnancy
BMI 225 kg/m? are the most related events to the occurrence of
pregnancy-induced hypertension and/or metabolic syndrome. The
prevalence of both conditions shows a tendency to increase with
pregnancy’s progression and with glucose tolerance worsening. This
increase did not show a regular pattern probably because the glucose
intolerant groups received diet counseling, insulin therapy and anti-
hypertensive treatment when necessary. Pregnancy-induced hypertension
is more frequently found in women that present any degree of glucose
intolerance and metabolic syndrome during pregnancy, suggesting that
insulin resistance is the physiopathological phenomenon underlaying

these morbidities.

Keywords: gestational diabetes; pregnancy-induced hypertension;

metabolic syndrome; glucose tolerance; insulin resistance.
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INTRODUCTION

Metabolic syndrome (MS) is a spectrum of metabolic
abnormalities associated with insulin resistance, which is manifest as
relative hyperglycemia, hyperlipidaemia and alterations in arterial blood
pressure. The normal physiological response to pregnancy represents a
transient excursion into a MS in which several components are acquired: a
relative degree of insulin resistance and a definite hyperlipidaemia (1-3).
Such metabolic changes of pregnancy are likely to be the result of
hormonal changes, either direct or indirect, through regulation of early fat
acquisition and its rapid mobilization in the second half of pregnancy (4).
These metabolic responses could be considered as “stress” tests of

maternal carbohydrate and lipid pathways and vascular function (5).

There are several criteria for definition and diagnosis of
MS proposed by many different medical societies. In reality, they
recognize the same risk factors, establishing only discrete differences for
diagnosis. Among the existing criteria, those from WHO (World Health
Organization), EGIR (European Group for the Study of Insulin Resistance),
NCEP ATP Il (National Cholesterol Education Programme Adult
Treatment Panel Ill) and more recently the one proposed by the IDF
(International Diabetes Federation) are the most well known and used both

for research and for clinical purposes (6-9) (Table 1).
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The WHO and EGIR'’s criteria are well established for
research purposes since the euglycemic hyperinsulinemic clamp must be
done in those individuals who are not type 2 diabetics, neither have
glucose intolerance nor impaired fasting glucose. The NCEP ATP Ill and
IDF’s criteria are more useful in clinical practice, since there is no need to
be present glucose intolerance, type 2 diabetes or insulin resistance,

measured by the euglycemic hyperinsulinemic clamp method.

There is no definition for MS in pregnancy. In accordance
with recent consensus (6-9) we decided on the following: any one of the
two primary criteria (abnormal glycemic profile and/or OGTT) plus at least
two of the following secondary criteria: hypertension (systolic blood
pressure >140 mmHg or a diastolic blood pressure > 90 mmHg on at least
two occasions at least six hours apart); dyslipidemia (plasma triglycerides
=22 SD above the mean of the control group and/or low HDL-Cholesterol
<39 mg/dl) and obesity (BMI = 30Kg/m? and/or waist =2SD above the

mean of pregnat women belonging to the control group).

The relationship between pregnancy-induced hypertension
(PIH), gestational diabetes (GDM) and metabolic syndrome (MS) in
pregnancy is not well understood (10,11); a better understanding of the
association of these conditions may lead to more effective strategies for
prenatal care and may ultimately bring to light a comprehension of their

physiopathology.

38



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy

The relationship between overt diabetes and higher risks
of adverse perinatal outcomes is well established; but is controversial if
these risks are also important when less severe degrees of maternal
glucose intolerance are present. Considering that mild gestational
hyperglycemia may occur when features of the metabolic syndrome are
present in pregnancy and that it may lead to adverse perinatal outcomes
(12-15), the aim of this study was to evaluate the prevalence of MS and
the presence of its physical and clinical components in a cohort of
pregnant women with a wide range of glucose tolerance, diagnosed
between the 24-28" weeks of gestation, and evaluated again at 36" week

of gestation and six weeks after delivery (16).
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MATERIAL AND METHODS

Subjects

This study was approved by the Institutional Review Board
of the School of Medicine of Botucatu - Sdo Paulo State University -
UNESP, Brazil. It was conducted between April 1%t 2004 and November
1%t 2005; one hundred and twenty seven women were assigned to
participate, if they had one or more risk factors for developing gestational
diabetes and/or a fasting plasma glucose level = 90 mg/dl. The study
received ethical approval. Patients were informed of the study, and gave

their informed consent to enrollment.

Data Collection

All women had a chart containing their age, ethnicity,
educational level, family income, height, legs length, weight and length at
birth (obtained from maternity’s chart for those that still kept it) weight
before pregnancy, at 24-28", 36" weeks of gestation and six weeks after
delivery with its respective BMI and the waist-to-hip ratio; they also had
their arterial blood pressure measured. Between the 24-28" weeks of
gestation they performed a 3-hr OGTT with 100 g of anhydrous glucose
after an overnight fast of at least eight hours, and a week later a glycemic

profile after receiving instructions for home blood glucose monitoring
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(measurement of capillary glucose levels every two hours from 8:00
o’clock AM until 6 o’clock PM). After these procedures they were classified

in four groups (Rudge’s classification) (17):

GROUP IA - NORMAL OGTT AND GLYCEMIC PROFILE

(NORMOGLYCEMIC OR CONTROL GROUP)

GROUP IB—- NORMAL OGTT AND ABNORMAL GLYCEMIC PROFILE

(MILD GESTATIONAL HYPERGLYCEMIA GROUP)

GROUP IIA — ABNORMAL OGTT AND NORMAL GLYCEMIC PROFILE

(GESTATIONAL DIABETES GROUP)

GROUP IIB— ABNORMAL OGTT AND GLYCEMIC PROFILE (OVERT

GESTATIONAL DIABETES GROUP)

The first group is normoglycemic and so considered to be
the control group; the other three show increasing severity of glucose
intolerance. The normoglycemic group received neither diet counseling
nor treatment. The others received diet and physical activity counseling
and used insulin therapy when necessary (2.17%, 11.76% and 85.19%
respectively, in the groups with mild hyperglycemia, gestational diabetes

and overt gestational diabetes).

Blood samples were collected in these three occasions
(between 24-28", at 36" weeks of gestation and six weeks after delivery)
to determine levels of glucose, HbA+, total cholesterol, HDL cholesterol,

LDL cholesterol, VLDL cholesterol and triglycerides. An OGTT with 75 g of
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anhydrous glucose and another glycemic profile were performed six
weeks after delivery in those patients from groups with mild
hyperglycemia, gestational and overt gestational diabetes, to check if they
had returned to a state of normal glucose tolerance. Obstetric and
gynecological data were obtained as were family’s history for diabetes,
hypertension, obesity and dyslipidemia. Regular physical activity practice

was also investigated.

Height and legs length were measured at the time of
screening, using a fixed stadiometer. Trunk length was calculated by
deducting the stool height from the measured sitting height. Legs length
was calculated by deducting the trunk height from the measured standing
height. Weight, blood pressure, waist circumference (at the point of
minimal abdominal girth), hip circumference (at the point of maximum
extension of the buttocks) (18) were measured at 24-28", 36™ week of
gestation and six weeks after delivery. Prepregnancy weight was recorded
from patient’s recall. Body mass index (BMI) was calculated dividing the
weight in kilograms by the square of their height in meters. Obesity was

defined as a prepregnancy body mass index (BMI) 230 kg/m? (19).

Gestational age was assigned by last menstrual period
with confirmation by first-trimester ultrasound. Births were defined as
preterm if maternal gestational age was < 37 weeks. Diagnosis of PIH was

done when a systolic blood pressure >140 mmHg or a diastolic blood
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pressure > 90 mmHg on at least two occasions at least six hours apart ,

was first detected during pregnancy (20).

Methods

All glucose determinations were conducted using the
glucose oxidase method (Glucose-analyzer Il Beckman, Fullerton, CA,
USA). Home blood glucose monitoring was performed with an Accu-chek
Advantage Il Glucometer (Roche Diagnostics GmbH, Mannheim,
Germany). Total, LDL, HDL, VLDL cholesterol and triglycerides were
measured by enzymatic colorimetric assay (Vitros 250, Ortho-Clinical
Diagnostics, Rochester, New York, USA). HbA1; was determined by HPLC
(high performance liquid column) method (Dia-Stat analyzer, Bio-Rad

Laboratories, Hercules, CA, USA).

Statistical Analysis

Kruskal-Wallis and chi-square tests were used to compare
means for continuous variables or frequencies for discrete variables. Data
were presented as mean * standard deviation or percentages, with p<0.05
as the significance cut-off. Multiple logistic regression analyzes were
performed to evaluate the independent associations of classes of glucose

tolerance with PIH and MS in pregnancy.
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RESULTS

Our results show that both PIH and GDM were
significantly associated with non-Caucasian ethnicity (p<0.05), lower
educational levels and lower family income (p<0.01); these patients also
showed higher rates of familiar history of diseases related to MS like
diabetes, obesity and hypertension (p<0.05), being the late, the most
frequently mentioned Smokers were more commonly found in these
groups as did those that used to practice less regularly physical activities,

although these data were not statistically significant (Table 2).

Pregnant women with mild hyperglycemia, gestational
diabetes and overt gestational diabetes were progressively older, heavier,
showed larger waist. They also had higher systolic and diastolic blood
pressures prepregnancy, during all gestation and even after delivery
(p<0.01). They were shorter and had shorter legs than the normoglycemic
group (p<0.05), and also showed shorter length and lower weight at birth

(Table 3).

Using a multiple logistic regression model taking in
account several data that are found in the literature as related to the
development of GDM, like pregnant’'s maternal age, maternal GDM during
own pregnant’s gestation, order of filiation, age of menarche and previous

history of polycystic ovaries syndrome, we have found that those with



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy 45

previous history of gestational diabetes (21), and BMI>25 kg/m? (22,23)
showed an odds ratio of 3.75 (95% CI 1,03-15.95) and 3.63 (95% CI 1.06-
12.49) respectively of presenting MS by 24-28th" weeks of gestation. By
the 36™ week of pregnancy the frequency of metabolic syndrome’s
markers was even higher. Our data also show that there was no
statistically difference in the prevalence of metabolic syndrome’s markers
between the three groups that showed any degree of glucose intolerance

in the three times they were analyzed (Tables 4, 5 and 6).
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Table 1 — Main criteria for clinical identification of the metabolic syndrome

WHO (1998) EGIR (1999)
Fasting glycemia (mg/dL) >110 e/ou >110
Post-prandial glycemia (mg/dL) > 140 _
Triglicerydes mg/dL >150 >176
HDL cholesterol mg/dL < 35(M) /< 39(W) <39

Syst/diast BP mmHg

Waist-to-hip ratio
Body mass index
Waist circumference
Insulinemia

Microalbuminuria

Syndrome’s definition

> 140/90 or anti-hypertensive
treatment

< 0,90(M)/ 0,85(W)
> 30Kg/m?
Clamp < Q1

> 20ug/min or relation
albumin-creatinin = 30 mg/g

Insulin resistance and/or
impaired glycemia + two risk
factors

>140/90 or anti-
hypertensive treatment

> 94(M) / 80(W)

Insulin resistance + two
risk factors

NCEP ATP Il (2001) IDF (2005)
Fasting glycemia (mg/dL) >110 >100
Triglycerides mg/dL >150 >150

HDL cholesterol mg/dL
Syst/diast BP mmHg
Body mass index
Waist circumference

Syndrome’s definition

<40(M) / < 50(W)
> 130/85

> 30Kg/m?

> 102(M) / 88(W)

Three or more risk factors

< 40(M) / < 50(W)
> 130/85
> 90(M) / 80(W)

Waist circumference+ two
or more risk factors




Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy

Table 2 — Patients demographics

Group 1A 1B 1A ]] P
Number of patients 46 37 17 27

Ethnicity

White 89.13% 78.38% 82.35% 59.26% <0.05*
Mulatto 8.70% 18.92% 11.76% 25.93% NS
Black 217% 2.70% 5.88% 14.81% NS
Education level (school years) 12.094£3.69 10.62+4.87 9.59+4.62 6.85+5.84 <0.01t
Family income (Brazilian minimum wage) 9.74+545 8.55+8.49 8.35+5.43 3.51+£3.70 <0.01t
Family history of diabetes 67.39% 70.27% 82.35% 77.78% NS
Family history of hiabetes with insulin use ~ 30.43% 40.54% 47.06% 37.04% NS
Family history of obesity 54.35% 83.78% 82.35% 74.07% <0.05%
Family history of hypertension 76.09% 94.59% 88.24% 77.78% <0.05%
Family history of lipid disorders 60.87% 62.16% 58.82% 51.85% NS
Smoking 21.74% 27.02% 35.29% 27.93% NS
Regular physical activity pre screening 17.39% 16.22% 5.88% 18.52% NS
Regular physical activity after screening 26.09% 18.92% 23.53% 22.22% NS

* p<0.05 group IA versus group 1IB
1 p<0.01 group IA versus group 1IB
T p<0.05 group IB versus group IA
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Table 3 — Patients physical characteristics

Group 1A 1B 1A IIB P

Age (years) 28.72+5.29 28.49+6.38 31.47+5.08 33.74+5.63 <0.01*
Height (meter) 1.66+0.07 1.64+0.06 1.62+0.06 1.61+0.06 <0.05t
Weight at birth(Kg) 3439.27+617.88 3399.39+493.56 3180.00+808.75 2971.54+906.80 NS
Length at birth (cm) 48.91+2.29 48.76+1.98 47.67+2.39 46.38+3.86 <0.05t
Ponderal index 2.93+0.45 2.90+0.43 2.99+0.48 2.95+0.69 NS
Legs length(cm) 76.10+4.82 75.26+4.16 73.38+4.13 72.94+3.99 <0.05t
Legs/height ratio 45.83+1.49 45.90+1.49 45.29+1.47 45.40+1.24 NS
BMI

Prepregnancy 23.12+4.53 25.88+6.36 27.81+7.68 28.42+5.83 <0.01*
24-28" weeks of gestation 25.67+4.40 29.38+6.27 31.06+6.96 31.40+5.28 <0.01*
36" week of gestation 26.69+5.94 31.03+6.37 32.10+7.28 32.41+5.46 <0.01*
Six weeks after delivery 24.40+4.41 27.7246.28 28.92+7.02 28.43+5.09 <0.01*
Waist-To-Hip Ratio

Prepregnancy 0.76x0.06 0.76x0.05 0.86x0.11 0.84+0.11 <0.01*
24-28" weeks of gestation 0.9310.07 0.95+0.07 0.97+0.04 0.99+0.06 <0.01*
36" week of gestation 0.99+0.06 1.00+0.06 1.02+0.05 1.04+0.07 NS
Six weeks after delivery 0.85+0.05 0.88+0.06 0.90+0.05 0.93+0.06 <0.01*
Systolic Blood Pressure (mmHg)

Prepregnancy 108.5+£7.9 115.4+24.2 114.7£14.2 124.4+23.4 <0.01*
24-28" weeks of gestation 107.8+10.0 111.1£13.1 114.7+11.8 121.5£18.8 <0.01*
36" week of gestation 109.8£10.8 112.5£15.0 117.1£16.1 124.1422.2 <0.01*
Six weeks after delivery 105.8+.9.9 114.6+13.8 118.8+17.1 121.9+21.7 <0.01*
Diastolic Blood Pressure (mmHg)

Prepregnancy 71.1+8.2 75.114.6 75.919.4 80.4+13.2 <0.01*
24-28" weeks of gestation 71.6+.9.3 74.3x11.2 76.5+11.1 80.0+13.0 <0.01*
36" week of gestation 72.418.0 72.5+10.2 77.6x12.5 83.5+10.9 <0.01*
Six weeks after delivery 71.618.8 79.7¢12.2 76.9£10.8 85.1+13.1 <0.01*
Hypertension

Prepregnancy 0% 13.52% 5.88% 29.63% <0.01%
24-28" weeks of gestation 4.35% 18.92% 17.65% 37.03% <0.01**
36" week of gestation 4.35% 21.62% 29.41% 40.7 4% <0.01**
Six weeks after delivery 4.35% 21.62% 11.76% 51.85% <0.01**
* p< 0.01 group IIB versus group |IA 1 p<0.01 group IIB versus group IA, 1IA and IB

T p< 0.05 group IA versus group IIB **p<0.01 group IIB versus IA

¥ p<0.01 group IA versus group IIB
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Table 4 — Patients biochemicals profile
Groups 1A 1B 1A 11=) P
Glucose(mg/dl)
24-28" weeks of gestation ~ 74.68+6.72 76.27+10.32 85.13+8.25 107.16+24.57 <0.01*
36th week of gestation 73.87+8.35 72.98+9.81 82.81+8.99 90.26+15.67  <0.01*
Six weeks after delivery 79.36+7.38 78.89+8.23 85.19+11.11  105.12+36.12 <0.01*
HbA1c(%)
24-28" weeks of gestation ~ 4.62+0.52 4.92+0.60 5.15+0.71 6.06+1.06 <0.01*
36" week of gestation 4.85+0.71 5.12+0.75 5.49+0.63 6.06+0.69 <0.01*
Six weeks after delivery 5.12+0.64 5.12+0.69 5.61+0.56 6.21+£1.13 <0.01*
Total cholesterol(mg/dl)
24-28" weeks of gestation  229.27+43.56 237.22+44.82 221.44+42.35 187.75+38.58 <0.011
36th week of gestation 243.04+45.55 239.35+53.06 225.00+41.29 195.87+33.02 <0.011
Six weeks after delivery 191.74+41.85 202.54+40.30 198.09+38.70 201.05+39.79 NS
LDL cholesterol(mg/dl)
24-28" weeks of gestation ~ 124.28+41.54 130.42+38.96 111.68+34.67 90.97+32.44 <0.01f
36th week of gestation 131.14242.14 124.85+48.30 116.45+33.82 96.60+37.68 <0.05%
Six weeks after delivery 114.67+38.04 121.30+35.42 117.794+33.23 119.81+45.93 NS
HDL cholesterol(mg/dl)
24-28" weeks of gestation  69.07+16.96  65.82+16.94 73.17+21.33  53.81%13.57 <0.01**
36th week of gestation 68.16+15.17  70.77+23.93 65.72+17.77 55.36+13.28 NS
Six weeks after delivery 58.24+13.75 58.01£16.73 56.11£15.03 49.09+11.63 NS
VLDL cholesterol(mg/dl)
24-28" weeks of gestation  34.86212.09 39.99+13.34  36.56+13.92 42.95+9.67 <0.05%%
36th week of gestation 43.75+14.50 42.35+12.83 42.84+17.70 46.94+10.21 NS
Six weeks after delivery 18.85+11.69 23.23+12.72 24.13+13.93 32.19+16.59 <0.01*
Triglycerides(mg/dl)
24-28" weeks of gestation  174.37+60.46 220.01+135.34 182.81+69.60 214.76+48.36 <0.051t
36th week of gestation 218.78+72.45 235.23+152.52 214.09+88.54 239.73+49.68 NS
Six weeks after delivery 94.23+58.48  116.19+63.60 120.63+69.66 160.97+82.97 <0.01*

*

p<0.01 group IIB versus IA

T p<0.01 group IB versus |IB
T p<0.05 group IA versus |IB

*%

p<0.01 group IIA versus |IB

Tt p<0.05 group IIB versus IA
It p<0.05 group IB versus IA
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Table 5 — Frequency of metabolic syndrome’s criteria

Group IA IB [A 11=] p
Number of patients 46 37 17 27
Prepregnancy Hypertension 0% 13.52% 5.88% 29.63% <0.05*
BMI > 25Kg/m? 28.26% 45.95% 52.94% 62.96% <0.01%
Waist = 2SD 0% 0% 0% 0% NS
24-28" weeks of gestation Altered glycemic profile 0% 100% 0% 100%
Altered OGTT 0% 0% 100% 100%
Hypertension 4.35% 18.92% 17.65% 37.03% <0.01t
BMI > 30Kg/m? 13.04% 40.54% 58.82% 51.85% <0.01%
Waist = 2SD 4.35% 11.11% 5.88% 18.52% NS
HDL < 39mg/d| 435%  2.70% 11.76% 7.40% NS
Triglycerides = 2SD 4.35% 10.81% 11.76% 0% NS
36" week of gestation Hypertension 435%  21.62% 29.41% 40.74% <0.01%
BMI > 30Kg/m? 23.91% 45.95% 70.59% 59.26% <0.01%
Waist = 2SD 6.52% 18.92% 17.65% 48.15% <0.01%
HDL < 39mg/dl 217% 0% 11.76% 7.40% NS
Triglycerides = 2SD 10.87% 10.81% 17.65% 11.11% NS
Six weeks after delivery  Hypertension 4.35% 21.62% 11.76% 51.85% <0.01%
BMI > 30Kg/m? 6.52%  21.62% 35.29% 37.03% <0.01%
Waist = 2SD 0% 0% 0% 3.70% NS
HDL < 39mg/dl 4.35% 10.81% 11.76% 18.52% NS
Triglycerides = 2SD 4.35%  2.70% 5.88% 7.40% NS

*p<0.05 group IIB versus IA
Tp<0.01 group 1IB versus |IA
Fp<0.01 group llA versus |IA

50



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy

Table 6 — Patients presenting metabolic syndrome (3 or more criteria)

Time/Group 1A B A IIB p
Prepregnancy 0% 5.40% 11.76% 14.81% NS
24-28" weeks 0% 18.91% 2941% 29.63% NS
36th week 0% 21.62% 41.18%  44.44%  =0.05*
Six weeks after delivery 0% 16.22% 11.76%  33.33% NS

* p=0.05 group IlA versus IA and IB
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DISCUSSION

This study demonstrates that PIH is a very common
finding alone or associated with other markers of MS. The prevalence of
MS in pregnancy increases with the worsening of glucose tolerance: 0%;
18.91%, 29.41% and 29.63% respectively in normoglycemic, mild

hyperglycemic, gestational diabetic and overt gestational diabetic groups.

Women with mild gestational hyperglycemia show an
impaired glycemic profile and a normal OGTT, and are considered to be
normal in the literature. Taking in account PIH as a parameter for
diagnosing MS in pregnancy, it was found an increased risk for PIH and
pre-eclampsia by 2.26 times and by 2.05 times, that was again increased
by 559 and 5.22 times, when associated with obesity (24,25).
Macrosomia, another parameter frequently found in GDM and/or glucose
intolerance, was present in a rate of 51.8% and 53.8% - in overt diabetic
and mild hyperglycemic groups respectively, versus 25.6% found in the
normoglycemic one (17). So we consider this group as also being glucose

intolerant.

This group showed the highest rates of family history of
diabetes, diabetes with insulin use, lipid disorders, hypertension and
obesity (p<0.05). At screenig, these patients showed the highest levels of

total cholesterol, LDL cholesterol and triglycerides, some of them
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important markers of MS. They presented the highest rates of BMI gain

and waist-to-hip ratio enlargement through pregnancy.

The prevalence of metabolic syndrome’s markers in
pregnancy increases with the worsening of glucose tolerance and with the
progression of pregnancy. The most prevalent marker is maternal obesity,
followed by PIH, elevation of triglycerides, enlargement of the waist and
lowering of HDL cholesterol. At 36™ week of gestation, the control group
showed the highest levels of total and LDL cholesterol, this was probably
due to the fact that this group did not recieve any kind of treatment or diet

counseling (Tables 5 and 6).

PIH as all the other features of MS is increasingly found in
women with GDM, but also in women with lower degrees of hyperglycemia
(5,26-30). Patients with any degree of glucose intolerance were older (31),
heavier (even before pregnancy, showing mainly central fat distribution)
and had higher parity, factors that are associated with increased insulin
resistance. They were also shorter and had shorter legs (32), what could
result in a relatively larger trunk, with a relative reduction in muscle mass
in these shorter legs and the presence of more insulin-resistant fat cells in
the abdominal area. Their educational levels and family income were also
lower what could let environmental influences operate in utero or in
adverse childhood socioeconomic circumstances, what could finally
contribute to their lower weight and length at birth and a shorter stature in

adulthood. According to the hypothesis of the thrifty phenotype, low birth
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weight is related to a higher peripheral insulin resistance as well as to the
appearance of clinical correlates of insulin resistance syndrome, including
type 2 diabetes (33). Our data suggest that both in milder as well as in
more severe degrees of gestational hyperglycemia, the presence of MS is
common. This condition may reflect greater maternal insulin resistance,
leading to increased infant growth, as a consequence of diminished

glucose disposal leaving more glucose for the fetus.

In conclusion, our data support that there is an overlap of
PIH, MS and worsening of glucose tolerance; these findings suggest that
PIH and GDM present clinical and laboratorial features of insulin
resistance and should be added to the components of MS occurring in a
young group of the population, long before the development of overt type

2 diabetes (34,35).

54



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy

REFERENCES

Greer IA. Thrombosis in pregnancy: maternal and fetal issues. Lancet

1999; 10: 1258-1265.

Martin U, Davies C, Hayavi S, Hartland A, Dunne F. Is normal

pregnancy atherogenic? Clinical Science 1999; 96: 421-425.

Sacks GP, Studena K, Sargent IL, Redman CWG. Normal pregnancy
and pre-eclampsia both produce inflammatory changes in peripheral
blood leukocytes akin to those of sepsis. Am J Obstet Gynecol 1998;

170: 80-86.

Sattar N, Gaw A, Packard CJ, Greer IA. Potential pathogenic roles of
aberrant lipoprotein and fatty acid metabolism in pre-eclampsia. Br J

Obstet Gynaecol 1996; 103: 614-620.

Sattar N, Greer I|A. Pregnancy complications and maternal
cardiovascular risk: opportunities for intervention and screening? BMJ

2002; 325: 157-160.

Alberti KG, Zimmet PZ. Definition, diagnosis and classification of
diabetes mellitus and its complications. Part |, Diagnosis and
classification of diabetes mellitus provisional report of a WHO

consultation. Diabet Med 1998; 15: 539-553.

55



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy 56

7 - Balkau B, Charles MA. Comment on the provisional report from the
WHO consultation. European Group for the Study of Insulin

Resistance (EGIR). Diabet Med 1999: 16: 442-443.

8 - Third report of the National Cholesterol Education Program (NCEP)
Expert Panel on the detection, evaluation, and treatment of high blood
cholesterol in adults (Adult Treatment Panel Ill). Executive summary.

NIH Publication May 2001; 01-3670.

9 - The IDF consensus worldwide definition of the metabolic syndrome.
Available from:
http://www.idf.org/webdata/docs/IDF_Metasyndrome_definition.pdf

(2005).

10 -Suhonen L, Teramo K. Hypertension and pre-eclampsia in women
with gestational glucose intolerance. Acta Obstet Gynecol Scand

1993; 72: 269-272.

11 -Rudge MVC, Pauletti TAVL, Calderon IMP et al. Sindrome de
resisténcia a insulina: a gravidez € um modelo? Femina 2002; 30:

461-464.

12 -Bo S, Menato G, Gallo M-L, et al. Mild gestational hyperglycemia, the
metabolic syndrome and adverse neonatal outcomes. Acta Obstet

Gynecol Scand 2004; 83: 335-340.

13 -Vambergue A, Nuttens MC, Verier-Mine O, Dognin C, Cappoen JP,

Fontaine P. Is mild gestational hyperglycaemia associated with



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy 57

maternal and neonatal complications? The Diagest Study. Diabetic

Medicine 2000; 17: 203-208.

14 -Bevier WC, Fischer R, Jovanovic L. Treatment of women with an
abnormal glucose challenge test (but a normal oral glucose tolerance
test) decreases the prevalence of macrosomia. Am J Perinatol 1999;

16(6): 269-275.

15 - Schmidt MI, Matos MC, Reichelt AJ, Forti AC, Lima L, Duncan BB. For
the Brazilian Gestational Diabetes Study Group. Prevalence of
gestational diabetes mellitus- do the new WHO criteria make a

difference? Diabetic Medicine 2000; 17: 376-380.

16 - Di Cianni G, Miccoli R, Volpe L, Lencioni C, Del Prato S. Intermediate
metabolism in normal pregnancy and in gestational diabetes. Diabetes

Metab Res Rev 2003; 19: 259-270.

17 - Rudge MVC. Perfil glicémico e teste de tolerancia a glicose (GTT) no
diagndstico do Diabete na gestacdo. Tese de Livre Docéncia-

Faculdade de Medicina de Botucatu (UNESP), Botucatu, 1983; 86p.

18 - Callaway CW, Chumlea WC, Bouchard C et al. Circumferences. In:
Anthropometric Standardization Reference Manual. Champaign,

lllinois; 1988: 39-54.

19 -World Health Organization. Obesity:preventing and managing the
global epidemic. Report of a WHO Consultation. WHO Technical

Series 894. Geneva: World Health Organization; 2000.



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy 58

20 -Davey DA, | Mac Gyllivray. The classification and a definition of the
hypertensive disorders of pregnancy. Am J Obstet Gynecol 1984; 158:

892.

21 -Lauenborg J, Mathiensen E, Hansen T, Glimer C, Jorgensen T,
Borch-Johnsen K, Hornnes P, Pedersen O, Damm P. The prevalence
of metabolic syndrome in a danish population of women with previous
gestational diabetes is three-fold higher than in the general

population. J Clin Endocrinol Metab 2005; 90(7): 4004-4010.

22 -Langer O, Yogev Y, Xenakis E M J, Brustman L. Overweight and
obese in gestational diabetes: The impact of pregnancy outcome. Am

J Obstet Gynecol 2005; 192: 1768-1776.

23 -Erez-Weiss |, Erez O, Shoham-Vardi |, Holcberg G, Mazor M. The
association between maternal obesity, glucose intolerance and
hypertensive disorders of pregnancy in nondiabetic pregnant women.

Hypertens Pregnancy 2005; 24: 125-136.

24 - Laperuta-Pauletti TA, Rudge MVC. A hiperglicemia diaria
diagnosticada pelo perfil glicémico como fator de risco para
hipertensdo na gravidez. Dissertagdo de Mestrado; 1998; Faculdade

de Medicina de Botucatu.

25 -Bloomgarden ZT. Second world congress on the insulin resistance
syndrome. Hypertension, cardiovascular disease, and treatment

approaches. Diabetes Care 2005; 28(8): 2073-2080.



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy 59

26 -Rodie VA, Freeman DJ, Sattar N, Greer |IA. Pre-eclampsia and
cardiovascular disease: metabolic syndrome of pregnancy?

Atherosclerosis 2004; 175: 189-202.

27 -Montoro MN, Kjos SL, Chandler M, Peters RK, Xiang AH, Buchanan
TA. Insulin resistance and preeclampsia in gestational diabetes.

Diabetes Care 2005; 28(8): 1995-2000.

28 - Parretti E, Lapolla A, Dalfra M, Pacini G, Mari A, Cioni R, Marzari C,
Scarselli G, Mello G. Preeclampsia in lean normotensive
normotolerant pregnant women can be predicted by simple insulin

sensitivity indexes. Hypertension 2006; 47: 449-453.

29 - Pouta A, Hartikainen A, Sovio U, Gissler M, Laitinen J, McCarthy Ml,
Roukonen A, Elliot P, Jarvelin M. Manifestations of metabolic
syndrome after hypertensive pregnancy. Hypertension 2004; 43: 825-

831.

30 -Bryson CL, loannou GN, Rulyak SJ, Critchlow C. Association between
gestational diabetes and pregnancy-induced hypertension. Am J

Epidemiol 2003; 158: 1148-1153.

31-Lao TT, Ho L, Chan BCP, Leung W. Maternal age and prevalence of

gestational diabetes mellitus. Diabetes Care 2006; 29(4): 948-9.

32 -Moses RG, Mackay MT.Gestational diabetes: Is there a relationship
between leg length and glucose tolerance? Diabetes Care 2004;

27(5): 1033-1035.



Capitulo Il Pregnancy-induced hypertension and metabolic syndrome in pregnancy

60

33 - Seghieri G, Anichini R, De Bellis A, Alviggi L, Franconi F, Breschi MC.
Relationship between gestational diabetes mellitus and low maternal

birth weight. Diabetes Care 2002: 25(10): 1761-1765.

34 -Clark CM, Qiu C, Amerman B, Porter B, Fineberg N, Aldasouqi S,
Golichowski A. Gestational diabetes: should it be added to the

syndrome of insulin resistance? Diabetes Care 1997; 20(5): 867-871.

35 -Ben-Haroush A, Yogev Y, Hod M. Epidemiology of gestational
diabetes mellitus and its association with type 2 diabetes. Diabetic

Medicine 2003; 21: 103-113.



CAPITULO I

MILD GESTATIONAL OYPERGILYCEMIAAS A HISK FACTOR
FOR METABOLIC SYNDROME IN PREG CY AND ADVERSE
PERINATAL OUTCOMES*

HIPERGLICEMIA GESTACIO
RISCO PARA SINDROME ME

LEVE COMO FATOR DE
LICA NA GRAVIDEZ E

MORBIDADE PERINATAL#*

* De ocordo congnomas pand publicos oo na reseta Diobedes Coe ™



MILD GESTATIONAL HYPERGLYCEMIA AS A RISK FACTOR FOR
METABOLIC SYNDROME IN PREGNANCY AND ADVERSE
PERINATAL OUTCOMES

HIPERGLICEMIA GESTACIONAL LEVE COMO FATOR DE RISCO
PARA SINDROME METABOLICA NA GRAVIDEZ E MORBIDADE
PERINATAL

Carlos Antonio Negrato

Lois Jovanovic

Marcos Antonio Tambascia

Iracema de Mattos Paranhos Calderon
Bruno Geloneze Neto

Marilza Vieira Cunha Rudge

Faculdade de Medicina de Botucatu — UNESP
Rua Saint Martin 27-07, Bauru, Sao Paulo.
Telefone (14) 3234 8915

carlosnegrato@uol.com.br



Capitulo Il Metabolic syndrome in pregnancy and adverse perinatal outcomes 63

ABSTRACT

OBJECTIVE: The aims of this study were to evaluate: the prevalence of
metabolic syndrome (MS) in a cohort of pregnant women with a wide
range of glucose tolerance; prepregnancy risk factors for MS during

pregnancy and its effects on adverse perinatal outcomes (APO).

RESEARCH DESIGN AND METHODS: One hundred and thirty six
women with positive screening for gestational diabetes (GDM) were
classified by two diagnostic methods: glycemic profile and 100g OGTT as
normoglycemic, mild gestational hyperglycemic, GDM and overt GDM:
Markers of insulin resistance were measured between 24-28" and 36"

weeks of gestation, and six weeks after delivery.

RESULTS: The prevalence of MS was: 0%; 20.00%; 23.52% and 36.36%
in normoglycemic, mild hyperglycemic, GDM and overt GDM groups,
respectively. Previous GDM, BMI>25, hypertension, family history of
diabetes, history of prematurity, respiratory distress syndrome and
polihydramnios were statistically significant prepregnancy predictors for

MS, that by its turn increased the occurrence of APO (p=0.01).

CONCLUSIONS: The prevalence of MS increases with the worsening of
glucose tolerance and is an independent predictor of APO; impaired
glycemic profile identifies pregnancies with important metabolic

abnormalities that are linked to APO occurrence even in the presence of a
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normal OGTT; GDM is underdiagnosed, not correctly prevented and
consequently mistreated; maternal genotypes and phenotypes associated
with MS in pregnancy may underlie intrauterine growth restriction and fetal
programming. In turn this will lead to a perpetuation of risk factors for the
development of glucose intolerance, MS and other metabolic abnormalities

through generations.
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INTRODUCTION

Gestational diabetes (GDM) has short and long-term
important consequences for the fetus, the newborn and the mother (1,2).
Pregnant women that show mild hyperglycemia, but do not meet the
criteria for GDM can still present glucose-mediated macrosomia, the same
perinatal mortality rate and adverse perinatal outcomes as those with

GDM (3-11).

As pregnancy progresses, there is an increasing tissue
resistance to insulin that creates a greater demand for more insulin. In the
great majority of pregnancies, this demand is readily met, so the balance
between insulin resistance and insulin supply is maintained. However, if
resistance becomes dominant the women will present hyperglycemia. This
generally occurs in the last half of pregnancy, with insulin resistance
increasing progressively until delivery, when, in most cases, it rapidly
disappears. As it happens in type 2 diabetes and in metabolic syndrome
(MS), GDM is associated with both insulin resistance and impaired insulin
secretion (12-14); these disorders also share the same risk factors, have a
corresponding prevalence within a given population and the same genetic
susceptibility (15). Therefore they are assumed to be etiologically
indistinct, with one preceding the other, being many of the known

metabolic components of the MS predictive of GDM. It could be
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considered that GDM is one phase of the MS, that is referred to the
constellation of hyperinsulinemia, insulin resistance, obesity, dyslipidemia,

hypertension, and type 2 diabetes or impaired glucose tolerance (16).

The presence of MS increases the risk of atherosclerosis
and coronary heart disease (17) and its clinical impact has been proved as
a cause of marked increase in cardiovascular morbidity and mortality
(18,19). It is not known if mild degrees of hyperglycemia are associated to
the components of MS and if the presence of these components are

related to an increased risk of adverse perinatal outcomes (APO).
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OBJECTIVES

The aims of this study were to: 1- evaluate the prevalence
of MS and the presence of its physical and clinical components in a cohort
of pregnant women with a wide range of glucose tolerance; 2- analyze
prepregnancy risk factors for the development of MS during pregnancy; 3-

determine whether MS in mid-pregnancy could predict APO.
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RESEARCH DESIGN AND METHODS

This study was approved by the Institutional Review Board
of the School of Medicine of Botucatu - Sdo Paulo State University -
UNESP, Brazil. It was held from April 2004 through November 2005. One
hundred and thirty six women with singleton pregnancies, were assigned
to participate if they presented a fasting glycemia level = 90mg/dl and/or
risk factors for developing GDM. In the 3™ trimester (24-28" weeks of
gestation) a 100g OGTT and a glycemic profile were done; the cutoff
values were those proposed by Carpenter & Coustan (20) and Rudge et

al. (21). After these procedures they were classified in four groups.

Table 1. Cut-off values for 100g OGTT (Carpenter & Coustan) and for

glycemic profile (Rudge et al.)

100g-OGTT mg/dl Glycemic profile mg/dl
Fasting =95 Fasting =90
1 hour =180
2 hours =155
3 hours =140

1-2 hours post prandial =130

Maternal characteristics such as age, parity, ethnicity,

educational level, family income (Brazilian minimum wage), weight and
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length at birth, weight and body mass index (BMI) prepregnancy, family’s
history of diabetes, hypertension, obesity and dyslipidemia were recorded.
At screening, weight, height, legs length, blood pressure, waist
circumference (at the point of minimal abdominal girth), hip circumference
(at the point of maximum extension of the buttocks) (22) were measured.
BMI was calculated dividing weight in kilograms by the square of their
height in meters. Obesity was defined as a prepregnancy body mass index
(BMI) > 30kg/m? (23). Hypertension was considered when a systolic blood
pressure >140 mmHg or a diastolic blood pressure > 90 mmHg on at least
two occasions at least six hours apart , was detected (24).The waist-to-hip

ratio was calculated dividing waist by hip circumferences

S ing +

S rase FG > 90mg/d| + RF

Di ti . .

e | 100g-OGTT + Glycemic profile (GP)

both normal impaired GP impaired GTT both impaired

exams normal GTT normal GP exams

control group mild hyperglycemia GDM overt GDM

(IAgroup) (IB group) (A group) (1B group)

Figure 1 — Diagram for screening and diagnosis flow through the study
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Blood samples were collected at the time the OGTT was
done, at 36" weeks of gestation and six weeks after delivery, to determine
fasting levels of glucose, HbA., insulin, total, HDL, LDL, VLDL cholesterol
and triglycerides. A 75g OGTT was performed six weeks after delivery in
those patients that presented glucose intolerance during pregnancy to

check if they had returned or not to a normal glucose tolerant state.

All glucose determinations were conducted using glucose
oxidase method (Glucose-analyzer II Beckman, Fullerton, CA, USA).
Home blood glucose monitoring was performed with an Accu-chek
Advantage Il Glucometer (Roche Diagnostics GmbH, Mannheim,
Germany). Total, LDL, HDL, VLDL cholesterol and triglycerides were
measured by enzymatic colorimetric assay (Vitros 250, Ortho-Clinical
Diagnostics, Rochester, New York, U.S.A). HbA:. was determined by
HPLC (high performance liquid column) method (Dia-Stat analyzer, Bio-
Rad Laboratories, Hercules, CA, USA) and insulin using a specific
radioimmunoassay kit (Linco Research, St. Charles, MO). Laboratory

standards quality were routinely measured.

Fetal data collected included, birth weight, length,
ponderal index, gender, gestational age at delivery, Apgar scores,
perinatal morbidity and congenital malformations. Births were defined as
preterm if gestational age was < 37 weeks. Morbidity was defined as the
need for a baby to be admitted to a special care nursery (SCN). Adverse

perinatal outcome was diagnosed in the presence of any morbidity like
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malformations, respiratory distress syndrome, icterus, infections, LGA,

SGA, macrosomia, hypoglycemia, hypocalcemia, etc.

Ponderal index, the ratio between 100 times the weight
and the cube of the length in cm, was calculated (25).The relation of
newborns weight to gestational age was done according to Lubchenco’s

classification (26).

As there is no definition for MS in pregnancy, we adopted
the following: any one of the three primary criteria [impaired glycemic
profile and/or impaired OGTT or hyperinsulinemia (= 2SD above the mean
of the controls)], plus at least two of the following secondary criteria:
hypertension (systolic blood pressure >140 mmHg or a diastolic blood
pressure > 90 mmHg on at least two occasions at least six hours apart);
dyslipidemia (plasma triglycerides =2 SD above the mean of the control
group and/or low HDL-Cholesterol <39 mg/dl) and obesity (BMI 230Kg/m?
and/or waist 22SD above the mean of pregnat women belonging to the

control group) (27-29).

Statistical Analysis

Analysis of variance (ANOVA) and chi-square test were
performed to compare means for continuous variables or Kruskal-Wallis
for discrete variables. Friedman test was performed to compare repeated

measures for variables without normal distribution. Means comparisons
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were done by Student’s t and Dunn tests. Data were presented as mean *
standard deviation or percentages, with p-value <0.05 as the significance

cut-off.
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RESULTS

Data were available from 46 control group patients (IA
group), 40 mild hyperglycemic (IB group), 17 GDM (lIA group) and 33

overt GDM (lIB group). Results are shown in Tables 2 to 6.

Women with overt diabetes were older (p<0.002), had
lower education levels (p<0.001), lower family income (p<0.001) were
about 5cm shorter than the normoglycemic group (p<0.001) and had
approximately 3cm shorter legs (p=0.014). At birth, the overt GDM women
were shorter (p=0.05) and weighted less (p=0.042) than control group.
Prepregnancy, they had higher BMI (p=0.001), larger waist (p<0.001),
higher systolic (p=0.003) and diastolic blood pressure (p=0.003). At
screening, they had higher BMI (p<0.001), larger waist (p<0.001), larger
waist-to-hip ratio (p=0.002), higher systolic (p=0.002) and diastolic
(p=0.02) blood pressure, higher fasting glucose (p<0.001), HbA:c
(p<0.001) and triglycerides (p=0.016), total (p=0.001), LDL (p=0.001), HDL
(p=0.014) and VLDL (p=0.037) cholesterol. Women with mild
hyperglycemia (IB group) also had lower education level (p<0.001) and
shorter legs (p=0.014) than those in the control group. At screening they

had higher BMI (p<0.001) and larger waist (p<0.001) (Tables 2 and 3).

The results of homeostasis model assessment (HOMA),

proposed as a simple and inexpensive technique to evaluate insulin
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resistance and B-cell function in vivo (Matthews et al, 1985) (30), are on
Table 4. The follow-up of the groups showed that normoglycemic group
had high levels of HOMA IR (p<0.001) and HOMA-B (p=0.001) at
screening and at 36™ weeks of gestation that returned to normal levels
(31) 6 weeks after delivery (p<0.05). The mild hyperglycemic, GDM and
overt GDM had high levels of HOMA IR at screening and at 36" weeks of
gestation that persisted even six weeks after delivery. At screening the
highest level of HOMA-IR and the lowest of HOMA-[} were found in overt
GDM group (p=0.0081); no significant difference was found in HOMA-IR at
36" weeks of gestation between all glucose intolerant groups, but HOMA-R
levels were higher in control and mild hyperglycemic groups (p<0.05). Six
weeks after delivery the highest HOMA-IR and the lowest HOMA-R levels

were found in GDM group.

Data concerning the prevalence of MS, considering or not
waist circumference are shown on Table 5. There was a significantly
increased prevalence of MS in all three hyperglycemic groups: 20.00%,
23.52% and 36.36%, in mild hyperglycemic, GDM and overt GDM,
respectively (p<0.001), being significant the difference between
normoglycemic group (IA) versus mild hyperglycemic (IB), GDM (lIA) and
overt GDM groups (lIB). When evaluating the independent role of the
components of MS for each category of glucose tolerance, the mild
hyperglycemia presented increased hypertension (p<0.001), waist

circumference (p<0.01) and acanthosis nigricans (p<0.001). The GDM and
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overt GDM, besides these parameters presented increased obesity

(p<0.01).

The whole group was classified as having or not MS
independently of glucose tolerance status as shown in Table 6. The
offspring of mothers with MS presented significantly higher prevalence of
LGA (p=0.0409), overweight (ponderal index) (0=0.001), Apgar score < 7

at one (p=0.0083) and two minutes (p=0.041) and APO (p=0.0135).
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CONCLUSIONS

There is a consensus that gestational diabetes is
associated with a significant risk of APO. However, the risk of APO
associated with less severe degrees of maternal glucose intolerance than
overt diabetes is controversial (32). Not only GDM but also mild
hyperglycemia (pregnant women with impaired glycemic profile but normal
100g OGTT) present glucose-mediated macrosomia, the same perinatal
mortality rate as GDM and APO (11). The same results are related by
many authors in pregnant women who do not meet the criteria for GDM (5-
10).Two to twelve years after the index pregnancy, mild gestational
hyperglycemic women present the same conversion rate to type 2

diabetes than those with GDM (33,34)

So, GDM could be a component of MS, that is the
association of hyperglycemia or insulin resistance, to hypertension,
visceral obesity and dislipidemia (16), and thus increasing the risk of
atherosclerosis and coronary heart disease (35,36). It is not known
whether minor degrees of gestational hyperglycemia can be associated
with the components of MS and, whether this latter condition may increase
the risk of APO. This led us to explore the metabolic nature of mild
gestational hyperglycemia and GDM as part of the insulin resistance

syndrome.
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The worsening of glucose tolerance was directly
associated with age (37),non-white ethnicity, lower education levels, lower
family income (38), lower weight and length at birth (39), lower height and
shorter legs in adulthood (40), higher BMI, larger waist, larger waist-to-hip
ratio (41), higher systolic and diastolic blood pressure (42). Laboratory
findings of lower total, LDL and HDL cholesterol and higher levels of VLDL
cholesterol and triglycerides were also associated with the worsening of

glucose tolerance .Many of these features are components of MS.

It was found an association between the worsening of
glucose tolerance and the prevalence of MS, considering or not waist
circumference; no significant difference was found when waist
circumference was not considered, showing that this measure is minimally
influenced by uterine growth between the 24-28™ weeks of gestation (43),
and so doesn’t influence the diagnosis of MS in this moment of pregnancy.
Among the classical components of MS, hypertension, obesity, acanthosis
nigricans and larger waist circumference were more frequently found in

mild hyperglycemia as well as in GDM groups.

Typically, a condition of insulin resistance develops in the
second and third trimester of pregnancy. The impairment of insulin
sensitivity, however, makes pregnancy a diabetogenic condition.
Predisposing factors must play a role, so that glucose homeostasis is
usually restored soon after delivery is completed (44). Using the

homeostasis model assessment (HOMA) to assess beta cell function and
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insulin resistance, we have found that all groups of pregnant women
presented some degree of insulin resistance (HOMA-IR) at screening,

being these indexes higher in the more glucose intolerant groups.

In the control group (normal 100g OGTT and glycemic
profile), the HOMA-IR and HOMA-R evolution confirm the typical insulin
resistance that characterizes normal pregnancy accompanied by a
compensatory hyperinsulinemia that returns to normal levels six weeks
after delivery (44). Patients that presented mild hyperglycemia (impaired
glycemic profile and normal OGTT), showed high HOMA-IR and HOMA-f3
during pregnancy, that was still present after delivery, showing that
besides presenting insulin resistance, they also had a compensatory
hypersinsulinemia. The GDM group (impaired OGTT and normal glycemic
profile) had the highest HOMA-IR after pregnancy and the lowest HOMA-
B, that started to decline at 36™ weeks of gestation, pointing to the
presence of some insulin deficiency already present by this time; finally the
overt GDM group (both impaired tests) showed the highest levels of
HOMA-IR at screening and low HOMA-R levels since the screening; these
low levels still persisted after delivery, what points to the presence of both
physiopathological mechanisms that are present in GDM as well as in type

2 diabetes: insulin resistance and insulin deficiency.

Women that showed the highest insulin resistance levels
calculated by HOMA-IR at screening were significantly smaller at birth

(lower weight and length). So, maternal genotypes and phenotypes
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associated with MS in pregnancy may underlie intrauterine growth
restriction and fetal programming. In turn this will lead to a perpetuation of
risk factors through generations. We cannot influence genotype, but
phenotype might be altered. Therefore, improving mother’s risk factors
status and metabolic profiles before or early in pregnancy, through lifestyle
changes, could benefit fetal development and reduce the metabolic risks

for future generations.

A suggestion deriving from these data is that the glycemic
profile makes it possible to screen a “high-risk” group of pregnant women
with metabolic abnormalities, even independently from the results of the
OGTT. These findings justify the inclusion of mild hyperglycemia along

with GDM and overt GDM (16) as components of MS.

In conclusion, our data support: 1- That the prevalence of
MS increases with the worsening of glucose tolerance, 2- The role of
glycemic profile as a diagnostic test to identify metabolic abnormalities
related to MS in pregnancy and APO, 3- The importance of MS diagnosed
in mid-pregnancy, as an important predictor of macrosomia in both GDM
women and in mild hyperglycemia, not currently classified as GDM. 4-That
the search of the components of the MS, to identify high risk subjects for

APO, might be warranted.
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TABLES

Table 2: Sociodemographic and clinical characteristics of the cohort

according to glucose tolerance status (IA=normal glucose tolerance;

IB=Impaired glycemic profile; lIA=Impaired 100g OGTT; IIB=Impaired

100g OGTT and glycemic profile)

Groups
Variables P
IA IB 1A 1B

Number 46 40 17 33
Age (years) 28.71+5.29 28.80+6.47 31.47+5.07 33.18+5.67 0.002"
White (%) 89.1 77.5 82.4 60.6 0.025%?
Education level (school years) 12.08+3.69 10.77+4.73% 9.58+4.62 7.15£5.45 <0.001®
Family income 9.73+5.45 7.71+5.82 8.35+5.43 3.58+3.60 <0.001%
Diabetes in first degree relatives (%) 70.5 67.5 82.4 78.8 0.556
Smoking (%) 21.7 27.5 35.3 27.3 0.743
Maternal weight at birth (g) 3429.26+617.87 3406.57+480.08 3180.00£808.74 2965.55+757.97 0.042®
Maternal length at birth (cm) 48.91+2.28 48.7441.93 47.66+2.38 47.16+3.56 0.05®
Maternal ponderal index 2.85+0.24 2.86+0.26 2.91+0.25 3.05+0.61 0.224

(1) p<0.05 IIB x IA, IB;
(2) p<0.01 1A X IIB;

(3) p<0.051IBx IB, lIA, 1A ; IB X IA;
(4) p<0,01 IAxIIB; IBx IIB ; IA x IIB;
(5) p<0.051IB x IB, IA;

(6) p<0.05 1B x IA.
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Table 3: Anthropometric (pre-pregnancy and at screening) and laboratory

characteristics at screening according to glucose tolerance status during

pregnancy
Groups

Variables p-value
IA IB 1A 1B

Height (meter) 1.65+0.07 1.64+0.05 1.61+0.05 1.60+0.05  0.001"

Legs length (cm) 76.09+4.81 75.35+4.01 73.38+4.13  73.19+4.17  0.014?

BMI

Prepregnancy 23.12+4.52 25.82+6.18 27.81+7.68  28.5+6.94 0.001®

At screening 25.67+4.39 29.36+6.12 31.06+6.95  31.45+6.03 <0.001“

Waist

Prepregnancy 69.61+5.19 81.54+11.31 90.33+18.61  101.86+15.10 <0.001®

At screening 95.97+10.19 104.51+11.34  107.68+14.48 108.2749.80 <0.001®

Waist-to-hip ratio

Prepregnancy 0.76+0.06 0.76+0.05 0.86+0.11 0.87+0.11 0.040

At screening 0.93+0.07 0.95+0.07 0.97+0.04 0.99+0.07  0.002 "

Systolic blood pressure (mmHg)

Prepregnancy 108.4+7.8 115.5+23.3 114.7£14 1 125.4+25.8  0.003®

At screening 107.749.9 111.0£12.5 114.7¢11.7  120.6£17.6  0.002%

Diastolic blood pressure (mmHg)

Prepregnancy 71.048.2 75.014.1 75.849.3 81.2¢12.9  0.003"

At screening 71.5£9.2 74.5+10.8 76.4+11.1 79.3+12.2  0.02"

At screening

Fasting glucose(mg/dl) 73.7618.72 74.87+9.60 87.23+11.70  114.46+23.68 <0.001"?

HbA. (%) 4.57+0.45 4.950.59 5.15£0.71 5.98+1.00  <0.001?

Total cholesterol(mg/dl) 220.26+43.55  236.79+44.56  221.43+42.35 195.54+43.00 0.001%

LDL cholesterol(mg/dl) 124.28+4153  130.26£37.84  111.68+34.66 94.25+33.05 0.001"¥

HDL cholesterol(mg/dl) 69.06+16.95 66.14+16.46 73.16+21.32 57.81+16.29 0.014"®

VLDL cholesterol(mg/dl) 34.86+12.09 39.44+13.37 36.55+413.92  43.46+11.70 0.037""

Triglycerides (mg/dl)

174.36+60.45

215.76+£131.72

182.81+69.59 217.32+58.53 0.016"®

(1) p<0.051IBxIB, IA; IA X IA;
) p<0.05IA X IIB, lIA, IB;
) p<0.05 IA X IIAIIB;
) p<0.05 IA X IB, lIA,IIB;
) p<0.05IA X IB, lIA, IIB;
(6) p<0.05IA X IB, lIA, IIB;
) p<0.05IAXIIA, IIB; 1B x IIB;
) p<0.01 1A X IIB;
) p<0.01 1A X IIB;

(10) p<0.01 1A X IIB;
(11) p<0.05 IA  IIB;
(12) p<0.001 IA X IIB, IB x IIB ; p<0.01 IA x lIA ; p<0.05 IB x IIA, 1A x IIB;
(13) p<0.001 IA X IIB ; IB x IIB;
(14) p<0.05 1IB x 1A, A, IB;
(15) p<0.05 1B x A, IB;

(16) p<0.05 1B x IA, IIA;

(17) p<0.05 IA x IIB;

(18) p<0.05 A x IIB;
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Table 4: Homa-IR and Homa-R values in a longitudinal follow-up of

pregnant women according to glucose tolerance status at 24-28" and 36"

weeks of gestation and 6 weeks after delivery according to glucose

tolerance status during pregnancy

Groups
Weeks 1A 1B 1A
HOMA IR HOMA R HOMA IR HOMA R HOMA IR HOMA R HOMA IR

11B
HOMA 13

24-28" 2.26+2.35 367.53+440.05 3.02+3.07 429.50+362.80 2.85+1.52 347.50+354.40 3.68+2.13
*A #B° tA §B° A B tA°

36" 2.37+1.41 553.41+577.20 3.54+2.53 516.40+369.10 2.86+3.12 281.90+143.50 3.05+2.57
*C #D tC §D lc D tC

6 after 1.52+1.18 205.22+266.43 2.99+2.73 434.00+516.10 6.51£7.33 200.00+170.00 2.33+2.13
delivery P
**E ##G 1F §G [F G IF

151.90£77.29

de,e

292.50+£214.70
xD

222.80+202.00
fo

d, e, f: p<0.05 Dunn Test
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Table 5: Prevalence of metabolic syndrome and its components according

to glucose tolerance status at screening.

Groups

Variables 1A IB A 1B p-value

(n=46) (n=40) (n=17) (n=33)
Metabolic syndrome (%) 0 20.00 2352 36.36 <0.001"
Metabolic syndrome without waist (%) 0 1750 23.52 36.36 <0.001%®
Hyperinsulinemia (= 2 SD) (%) 8.3 1390 1430 11.10 0.910
Hypertension (%) 6.52 1750 17.64  39.39 0.0035%
Obesity (%) 13.04 40.00 5882 60.61 0.0001®
Waist circumference (= 2 SD) (%) 2.17 15.00 3529 24.24 0.004®
Acanthosis nigricans (%) 19.57 4250 58.82 69.70 0.0001®
Hypertriglyceridemia (= 2 SD) (%) 4.35 10.00 11.76  6.06 0.6681
Low HDL cholesterol (%) 4.35 2.50 11.76  9.09 0.4405

) p<0.001 1A x IB, IIA, IIB;
) p<0.001 1A x IB, IIA, IIB.
) p<0.001 A X B, IIA, IIB;

(4) p<0.011AXIIA, IIB;
) p<0.05IAx IB; IBx IIB; p<0.01IAxIIA, IIB;
) p<0.001 1A X IB, 1A, IIB;
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Table 6: Adverse perinatal outcomes from patients with and without

metabolic syndrome (MS) during pregnancy

Perinatal results With MS Without MS  p-value
(n=35) (n=101)

Malformations (%) 0 3.96 0.538
Icterus (%) 0 1.98 0.980
LGA (%) 28.57 11.18 0.0409*
SGA (%) 2.85 1.98 0.760
Overweight (Ponderal index) (%) 48.57 18.81 0.001*
Macrosomia (%) 85.71 1.98 0.206
Prematurity (%) 22.85 12.87 0.255
Perinatal hypoglycemia (%) 2.85 0.00 0.577
Respiratory distress syndrome (%) 2.85 297 0.978
Intensive care need (%) 8.57 297 0.361
Apgar score <7

1 min (%) 20.00 3.96 0.0083*

2 min (%) 14.28 2.97 0.041*

5 min (%) 2.85 0.00 0.577
Any adverse perinatal outcome (%) 57.14 31.68 0.0135*
Stillbirth (%) 0.00 0.99 0.554

* statistically significant
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Botucatu, 01 de dezembro de 2.003 OF.576/2003-CEP
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Iustrissima Senhora

Prof® Dr®Marilza Vieira Cunha Rudge
Departamento de Ginecologia e Obstetricia da
Faculdade de Medicina de Botucatu.

Prezada Prof*. Marilza,

De ordem da Senhora Coordenadora deste CEP, informo que o Projeto de Pesquisa
“Avaliacdo do Homa-IR e Homa-f em diabélicas gestacionais e clinicas, portadoras de
hiperglicemia didria e ndo diabéticas e sua correlagdo com marcadores da sindrome
metabolica —INF-alfa, IL-6, Adiponectina, resistina, proteina C reativa, homocisteina,
dcido sidlico, dcidos graxos livres, triglicérides, colesterol e fragdes”™, de autoria de
Carlos Antonio Negratto, orientado por Vossa Senhoria, recebeu do relator parecer
Jfavaravel, aprovado em reunido de 03/11/2003.
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Sendo f6 para o momento, aproveito o ensejo para renovar os protestos de elevada
estima ¥ distinta consideragdo.

Alberto Santos Capelluppi
Secretdrio do CEP
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Anexo 2 - Questionario para avaliagdo da sindrome metabdlica na
gravidez

NOME ..o e e oo e et e et e e e et
PRONTUARIO HOSPITALAR. N° ... DATA DA ENTREVISTA......./.......... TE—
=] 21107 o H N (o107 o =N
CEP:evv, TEL.RESID:...vvoorve. TEL.RECADOS:.........ccoomeee.... CELULAR ..o
NUMERO DA PACIENTE NO PROGRAMA ..........ovvcooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeseeeeeeeeee oo eeeeseeee e
10N o DATA DE NASCIMENTO.......... — Lo,
ETNIA:  BRANCA( ) NEGRA ( ) MULATA ()
PARDA ( ) AMARELA ( ) MESTICA ( ) ALBINA( )

LOCAL DE NASCIMENTO: ... seeeeeeeeeee e eeeese e G
NIVEL DE ESCOLARIDADE............oomveoomveeeeeeeeeeeeseeseennne, PROFISSAO........oooveeoeeeeeeeeeeeeeeeeeeeeeeee e
RENDA FAMILIAR MENSAL.: 1-2 SM ( ); 3-5 SM ( ); 5-10 SM ( ); >10 SM ( ) QUANTO? .....ccooovvvoorreeerrrren.
PESO DA GRAVIDA AO NASCER ... eoeeeoeeeeeeeeeeeee oo eeeee oo
COMPRIMENTO DA GRAVIDA AO NASCER..........coiveeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeeeeeeseeeeseseeeesesseeeseseeeeseeseeeeeessse e

A MAE TEVE DMG EM SUA GRAVIDEZ? SIM( ); NAO( ); NAOSABE( )
SE SIM, FEZ USO DE INSULINA? SIM (), NAO ( )eeoooooeeoeeeeeoe oo
QUAL A IDADE DA MAE AO SEU NASCIMENTO?........cooveeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeeeeseeeeeeeeseeeeeeseeeseeseeseese e

QUAL E SUA ORDEM NA FILIAGAO? ...ttt sttt sse s sse sttt seen

STORICO GINECOL OGICO-OBSTETRICO:
IDADE DA MENARGA ... bbb s s eb e e r e
CICLOS MENSTRUALIS ... e e e e a e s a s s
JA TEVE DIAGNOSTICO PREVIO DE PCOS?.....ciuiiiiiiiieiseineeseseessisesses s tsssssse et sse s sssesseesessssesssesssssssssas
ACANTOSE NIGRICANS........oiiii e ee e s bbb
QUANTAS GESTAGOES JA TEVE? ...oiuiiiiieie ettt
QUANDO FOI A ULTIMA GRAVIDEZ?.......cuitiuietriteieeeiseee s ase s ase st ss s ss e stessss st essesanen
IDADE NA PRIMEIRA GRAVIDEZ........coooiiiiiiiii it
:JA TEVE DMG EM OUTRAS GESTAGOES?.......cuiieeiieteieeiet ettt ses ettt ses ettt essesensens
QUANTAS VEZEST? ...t bbb e sa s
FEZ USO DE INSULINA?......ccoviiiiiiiriee, QUANTAS U/DIA? ..ot
ABORTAMENTOS? ... b e bbb s a e s a s b e s a s s
QUAINTOS? .. bbb e e b s b bbb bbb bbb bbb
EM QUE PERIODO DA GRAVIDEZ? .....cuitiiiemeeeereeseseeseessessseessisssssseessssssesssssssssasssssssssasssssssnssssssssessesnssssssssnens

TEVE POLIHIDRAMNIOS? ... s e s
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TEVE NATIMORTOS? ...t e e e et e e e e s e e se e e e e
PREMATURIDADE............ccooiiiiiiiiiinis QUANTOS? ..o
COM QUE IDADE GESTACIONAL?......ootiitiiiicier s
TEVE DIFICULDADE PARA ENGRAVIDART? ... s
TEVE PIELONEFRITE E/OU INFECGAO URINARIA EM GRAVIDEZES ANTERIORES? .......oooouoiuiiiiiiieen.
TEVE PIELONEFRITE E/OU INFECGAO URINARIA NA GRAVIDEZ ATUAL? ....oouieieieieenceeeeseeeseeeenssneseeeens
TEVE VULVOVAGINITE EM GRAVIDEZES ANTERIORES? ......coiiiiiiii e
TEVE OU TEM VULVOVAGINITE NA GRAVIDEZ ATUAL? ..ottt s
JA TEVE PARTOS GEMELARES?.......uuutiiuereeeteseesetseessseeeesesesssesessssesssesssssseessessssssssssssssessessssnssesssessssssnssnssssasens
JA TEVE FILHO(S) COM ANOMALIAS CONGENITAS? ....c...oiiiiieieeeeee e
QUAL TIPO? .. bbb b bbb bbb bbb bbb bbb
JA TEVE FILHO(S) COM PROBLEMAS RESPIRATORIOS APOS O NASCIMENTO? ....covuireerrereecrneneereeneneeneens
QUAL TIPO DE PROBLEMAT ...t ee e
JA TEVE FILHO(S) COM HIPOGLICEMIA POS-NATAL?. .....oiuiiriueieeeeeiaeiseeseseseeee s sssess s ssesssessssssesaeees
JA TEVE FILHO(S) COM ICTERICIA POS-NATAL PROLONGADA? .....ovutiremtreeiereneeseenesssseesseneansseesesssessessens
RNS 2500 GRS ...t st n e e ee e et e e r e e
RNZ4000 GRS ...
TEVE D.H.G.EM GESTAGOES ANTERIORES? .....oututtiueirtireeieieeseaeeeessssssesseisssssseesssssssssesssssssesssssssssessessssseses
TEVE RN QUE MORRERAM APOS O PARTO? ....oooiiiiieieeieeeee s
QUANTO TEMPO APOS O NASCIMENTO? ....oiuiiiiiiieieieieeese et sse et ss sttt

QUAL FOI( FORAM) A CAUSA MORTIS? ...t

HISTORICO DA GRAVIDEZ ATUAL:
DATA DA ULTIMA MENSTRUAGAO.............. L T DPP............. T [,

PESO, ALTURA, COMPRIMENTO DAS PERNAS E IMC ANTES DA GRAVIDEZ ATUAL
..................... Lo

PESO, ALTURA E IMC NA 247 --28" SEMANA...........ccceernrnne Lo Lo,
PESO, ALTURAE IMC NA 36 a SEMANA.............ccoeiiiiin. Lo L
PESO, ALTURA E IMC 6 SEMANAS POS-PARTO.................. Lo, [
ICQ QNTES DA GRAVIDEZ ATUAL ..ottt e bbb s
ICQ NA 242 —28a SEMANA ..o e
ICQNA 36a SEMANA ... ..o e e s b s e s b s e b e b sae s e
ICQ 6 SEMANAS POS PARTO ....ouuuiuiieiseiieeseesetsesees sttt sss e ease s s esses s s s s es s st ss ettt s et
PA PRE-GRAVIDEZ........oooiiiiiiaeieeeeeeie s s e st
PANA 243 —28a SEMANA ... s

PANA 362 SEMANA ... .o e
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JA TEVE ALTERAGOES DE COLESTEROL E TRIGLICERIDES? .....c.cocvuiviiiieiieeirieieiseieieseie e
SE SIM, HA QUANTO TEMPO? ..ot teeee et esae s s e ena e s s ens s enasaesenassens s e s enaesensnaesnasn
ETILISMO?......cccveeirnne. HA QUANTO TEMPO?..........cccoe..... QUANTO/DIA? ...t
Pratica de Atividade Fisica Pré-consulta:

Pratica de Atividade fisica Pds-consulta:

HISTORICO EAMILIAR:

TEM ALGUM FAMILIAR DIABETICO? NAO( )  SIM( )

PAI( ) AVO PATERNO ( ) AVO PATERNA ( )

MAE ( ) AVO MATERNO ( ) AVO MATERNA ( )

IRMAO ( ) TIO PATERNO ( ) TIO MATERNO ( )

IRMA () TIAPATERNA ( ) TIA MATERNA ()

OUTROS ..ot e oot s e e et e e e e e see e e s e e ee s eeee e
FAZEM OU FIZERAM USO DE INSULINA?..........ovooooeeeeeeeeee oo oo eeeeeeeeese e eeeee e
TEM CASOS DE OBESIDADE NA FAMILIA? ... QUEM? oo
TEM CASOS DE HIPERTENSAO ARTERIAL NA FAMILIA?...........cooovecn.... QUEM? e,

TEM CASOS DE DISLIPIDEMIAS NA FAMILIA? ......oooiiinininincineseeeen. QUEM? ...

PERFIL GLICEMICO:

EXAMES SOLICITADOS DURANTE A GRAVIDEZ ATUALL

24-28 SEMANA | 36 SEMANA 6 SEMANAS POS-PARTO

GLICEMIA DE JEJUM
HbAlc

COLESTEROL TOTAL
LDL COLESTEROL
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HDL COLESTEROL
VLDL COLESTEROL
TRIGLICERIDES
ACIDOS GRAXOS LIVRES
LEUCOCITOS
HEMACIAS
HEMATOCRITO
HEMOGLOBINA
MAGNESIO SERICO
FERRO SERICO
FERRITINA SERICA

CTTORAIL COM 100 GRS DE GLICOSE,

24- 28 SEMANA 6 SEMANAS POS-PARTO

JEJUM

30 MINUTOS
60 MINUTOS
90 MINUTOS
120 MINUTOS
180 MINUTOS

CLASSIFICACAO DE RUDGE:

247 SEMANA: ..o

CLASSIFICACAQ DE PRISCILA WHITE: ....oiuieiuetiteieiee ettt s ettt ese bt n s saese s s s nseans
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Anexo 3 — Termo de consentimento livre e esclarecido

Eu,

................................................................................................ y,RGN®

declaro que participarei de forma voluntaria no estudo intitulado: "Avaliagdo do HOMA-IR
e HOMA-3 em Pacientes Diabéticas Gestacionais e em Gravidas Nao Diabéticas, e Sua
Correlacdo Com Marcadores da Sindrome Metabdlica", visando a detecgédo de Diabetes
gestacional. Tal tipo de diabetes se caracteriza por aumento da taxa de glicose no
sangue materno, com aparecimento durante a gravidez. Esta doenca pode trazer
grandes consequéncias para a mae e para o filho, que podem ser prevenidas se o
diagnéstico for feito precocemente.

Para isso declaro que estou ciente dos seguintes fatos:

1-

11-

Que mesmo tendo me candidatado ao estudo, antes de participar efetivamente do
mesmo, serei avaliado clinica e laboratorialmente pelo médico responsavel e se
houver alguma contra-indicagéo, serei comunicado e encaminhado para tratamento
adequado.

Que os beneficios deste estudo serdo os de se diagnosticar, prevenir e se preciso
tratar o diabetes em minha gravidez; e para o meu filho, prevengédo das possiveis
complicagdes que possam ocorrer em consequéncia do diabetes materno

Que havera a colocagdo de um cateter em uma das veias do brago , que sera
mantida com soro fisioldgico, para a coleta de sangue.

Que serdo coletadas amostras de sangue que serdo utilizadas para as dosagens
de glicose, horménios, colesterol e fragdes, triglicérides e acido urico, e marcadores
da Sindrome metabdlica.

Que fui esclarecido sobre todas as etapas do estudo, em seus minimos detalhes, e
sobre o0 que ocorrera antes , durante e depois do mesmo.

Que durante minha permanéncia no local dos testes, receberei todos os cuidados
para o meu conforto necessario.

Que havera acompanhamento integral por parte dos pesquisadores responsaveis.

Que nao estédo previstos efeitos colaterais, pois ndo sera administrado nenhum
medicamento, mas apenas o soro fisiologico para a manutengdo da veia, e a
ingestao da glicose para realizagdo do teste de tolerancia oral a glicose. Quanto ao
procedimento para as coletas de sangue, que € rotineiro, os riscos de qualquer
complicagdo sao pouco provaveis. Se houver qualquer intercorréncia estarei sob
cuidados médicos dos pesquisadores responsaveis , sem ter nenhum tipo de custo
financeiro.

Que o estudo com minha pessoa podera ser suspenso a qualquer momento, se
durante o mesmo eu resolva desistir de continuar participando do mesmo, sem que
isso implique em qualquer penalizagdo para minha pessoa e que eu nao perca o
direito de continuar a ser atendido por esta Instituicéo.

Que sera mantido sigilo absoluto quanto a minha participagéo no estudo, e quanto
aos resultados encontrados.

Que a locomogéao e o deslocamento para o hospital serao feitos com meus proprios
recursos.

(Paciente) (Pesquisador)
Pesquisador: Carlos Antonio Negrato Orientadora: Profa. Dra. Marilza Vieira Cunha Rudge
Avenida Comendador Jose da Silva Martha 2-60/501 Departfamento de Ginecologia e Obstetricia
Bauru- SGo Paulo Botucatu- SGo Paulo
Fone 14-3234-1452 Fone 14-3813-3177 ramal 111

e-mail carlosnegrato@uol.com.br e-mail mrudge@fmb.unesp.br
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Anexo 4 — Envio de trabalho a revista “Femina”

Bauru, 12 de margo de 2006

Ao Editor da Revista Femina,

Estamos enviando o artigo “Critérios diagndsticos atuais da
sindrome metabdlica”, para avaliagdo do corpo editorial e possivel
publicacdo. Acreditamos que o conteudo deste artigo € de interesse para
todos profissionais da saude e asseguramos que o mesmo € original, nao foi
submetido a outra revista, ndo foi previamente publicado, parcial ou

totalmente e a versao final foi lida e aprovada por todos os autores.

Atenciosamente,

Profa. Dra. Marilza Vieira Cunha Rudge Carlos Antonio Negrato
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Anexo 5 — Confirmagao de envio de trabalho aos revisores da revista

“Hypertension in Pregnancy”

HYPERTENSION IN PREGNANCY

Non-European Editor

Dr Peter von Dadelszen, BhedSc, MBCHB, DipGhst (Otaga), DPhil (Oxon), FRANZCOG, FRCSC, FRCOG

Associate Professor of Obstetrics and Gynaecology » University of British Columbia » Division of MMaternal-Fetal Medicine »
BC Wormen’s Hospital and Health Centre @ 2H30-4500 Oak Strect @ Vancouver BC VEH 311 e Canada

Phone: +1-604-875-2021 » Fax: +1-604-875-2725 @ E-mail: pvd@cw beca

23 August 2006

Dr Carlos A Negrato,

Faculdade de Medicina de Botucatu — UNESE,
Rua Saint Martin 27-07,

Bauruy,

Sio Paulo,

BrazZIL

Dear Dr Neprato,

re: Hypertension in Pregnangy submission
Manuscript number: Pv[22006-23

I acknowledge receipt of your manuscript entitled: “Hypertension and metabolic syndrome in pregnancy.”
Your manuscript has been forwarded to reviewers for evaluation. I apologise for the delay i sending this letter

as I was at the ISSHP meeting and then on holiday.

Please refer to the identification number noted above in all communications concerning your manuscript.

Please send any queries to me (prd(@cw.be.ca).

Kind regards,

F—

\

Peter von Dadelszen
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Baixar livros de Literatura

Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matematica

Baixar livros de Medicina

Baixar livros de Medicina Veterinaria
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC

Baixar livros Multidisciplinar

Baixar livros de Musica

Baixar livros de Psicologia

Baixar livros de Quimica

Baixar livros de Saude Coletiva
Baixar livros de Servico Social
Baixar livros de Sociologia

Baixar livros de Teologia

Baixar livros de Trabalho

Baixar livros de Turismo
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