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PALAVRAS-CHAVE Resumo

Contagem Objetivol: Avaliar relacdo do nimero de leucocitos com riscos carc'iiovasculares associados as
de leucécitos; caracteristicas de nascimento, situacao nutricional e exames bioquimicos.

Fatores de risco; Métodos: Estudo transversal, desenvolvido com 475 adolescentes, nascidos de 1992 a 2001, em
Vicosa (MG). Buscaram-se os prontuarios maternos nas unidades hospitalares. Foram registra-

Doencas

crraavERelETE: dos: peso e comprimento ao nascer, perimetro cefalico, perimetro toracico, boletim de Apgar,
) ~ A . . z . ~

Adolescente tempo de gestacao. Na adolescéncia, avaliaram-se indice de massa corporal, pregas cutaneas,

composicao corporal, hemograma, exames bioquimicos e variaveis clinicas. Para analise usaram-
-se Statistical Package for the Social Sciences (SPSS) versao 20.0 e Data Analysis and Statistical
Software (Stata), com os testes de Kruskal-Wallis, Mann-Whitney, qui-quadrado ou Exato de
Fisher e regressao linear. Nivel de significancia adotado «<0,05. O estudo foi aprovado pelo
Comité de Etica e Pesquisa com seres humanos da UFV.

Resultados: O peso e o comprimento ao nascer, perimetro cefalico e toracico foram maiores
entre os meninos. Na adolescéncia, o nimero de leucocitos foi maior nos individuos com excesso
de peso e gordura corporal e elevados indice de adiposidade corporal, relacao cintura-estatura
e perimetro da cintura. Apenas os triglicerideos alterados apresentaram diferenca entre as
medianas de leucocitos. Independentemente da variavel antropométrica do modelo final de
regressao, a fase da adolescéncia, o nimero de plaquetas, eosinofilos, monocitos e linfocitos
associou-se ao aumento de leucocitos.
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Conclusoes: As variaveis de nascimento nado se associaram as alteracdes nos nimeros de leuco-
citos, enquanto as variaveis antropométricas mostraram-se bons indicadores para maior nimero
de leucdcitos, independentemente da fase da adolescéncia e sexo.

©2015 Sociedade de Pediatria de Sao Paulo. Publicado por Elsevier Editora Ltda. Este é um artigo
Open Access sob a licenca CC BY (https://creativecommons.org/licenses/by/4.0/deed.pt).

Leukocytes as risk markers for cardiovascular disease in adolescents: association
with birth characteristics, nutritional status and biochemical tests

Objective: To evaluate the correlation between the number of leukocytes and cardiovascular
risks associated with birth characteristics, nutritional status and biochemical tests.

Methods: Cross-sectional study developed with 475 adolescents, born between 1992 and 2001,
in the municipality of Vicosa (MG). Maternal medical records were analyzed in the hospital
units, and the following was recorded: birth weight and length, head circumference, chest cir-
cumference, Apgar score, gestational age. In adolescents, body mass index, skinfold thickness,
body composition, blood count, biochemical tests and clinical variables were also assessed. The
statistical analyses was carried out using Statistical Package for Social Sciences (SPSS) version
20.0 and Data Analysis and Statistical Software (STATA) with Kruskal-Wallis, Mann-Whitney, chi-
-square or Fisher’s exact tests and Linear Regression. Significance level was set at «<0.05. The
study was approved by the Research Ethics Committee of UFV for studies with human subjects.
Results: Weight and birth length, head and chest circumference were higher among boys.
In adolescents, the number of leukocytes was higher in individuals with excess weight and
body fat and high adiposity index, waist-to-height ratio and waist circumference. Only altered
triglycerides showed differences between leukocyte medians. Regardless of the anthropome-
tric variable of the final regression model, the stage of adolescence, number of platelets,
eosinophils, monocytes and lymphocytes were associated with the increase in leukocytes.
Conclusions: The birth variables were not associated with changes in leukocyte numbers, whe-
reas the anthropometric variables were good indicators for a higher leukocyte count, regardless

© 2015 Sociedade de Pediatria de Sao Paulo. Published by Elsevier Editora Ltda. This is an open

access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/).

. Abstract
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of the stage of adolescence and gender.
Introducao

A relacao entre doencas cardiovasculares (DCV) e fatores de
risco nos estagios iniciais da vida pode ser evidenciada na
literatura. O peso de nascimento esta relacionado aos riscos
cardiovasculares na adolescéncia.'

Desde o periodo pré-plbere, os individuos estao preco-
cemente expostos a fatores de risco cardiovasculares, que
atuam de forma negativa na intima dos vasos, levam ao inicio
da doenca aterosclerética.? Os fatores de risco cardiovascu-
lar (FRCV) sao definidos em modificaveis, como tabagismo,
colesterol total elevado, LDL elevado, HDL baixo, hiperten-
sdo arterial, sedentarismo e obesidade; e ndo modificaveis,
como idade, histérico familiar de DCV e sexo.?*

Considerando-se o desenvolvimento silencioso da doenca
aterosclerotica e o papel do excesso de peso na infancia
e adolescéncia como FRCV,? destaca-se a necessidade de
investigacdo precoce desses fatores, a fim de reduzir as
taxas de morbimortalidade por DCV na vida adulta.?

A adolescéncia é uma fase de exposicao a diversos fato-
res de risco e muitos dos habitos adquiridos nessa fase sao
mantidos na vida adulta, com consequéncias para a satde.*
A exposicao a esses fatores pode estar associada ao pro-
cesso inflamatorio. Em funcdo da associacao do processo
inflamatorio aos FRCY, em especial na infancia e adoles-
céncia, diferentes marcadores inflamatorios envolvidos em

cada etapa do processo de formacao da placa de ateroma
tém sido estudados, entre eles os leucocitos.” O nimero de
leucocitos € reconhecido como um marcador inflamatério
e um preditor de eventos cardiovasculares.® Subpopulacées
de leucocitos estéo relacionados ao processo inflamatorio.’

Conhecendo a influéncia das condi¢des de nascimento no
desenvolvimento das DCV, objetivou-se avaliar a relacao do
nimero de leucocitos com os riscos cardiovasculares asso-
ciados as caracteristicas de nascimento, estado nutricional,
composicao corporal e exames bioquimicos.

Método

Estudo transversal, desenvolvido com adolescentes de
ambos os sexos, nascidos em Vicosa (MG), entre 1992 a 2001.
A amostra foi distribuida conforme as fases da adolescéncia,
assim descritas: inicial - 10 a 13 anos; intermediaria - 14 a
16 anos; e tardia - 17 a 19 anos.® O projeto foi aprovado
pelo Comité de Etica e Pesquisa com Seres Humanos da UFV
(Processo n° 163/2012).

Para selecao da amostra usaram-se dados do Sistema
de Informacoes sobre Nascidos Vivos (Sinasc) por meio do
Datasus - Tecnologia de Informacdo a Servico do SUS, fil-
trados pelo local de residéncia da mae. Foi feita média do
nimero de nascimento devido a subnotificacdo dos registros
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no sistema, totalizando 12.090 nascimentos referentes ao
periodo da pesquisa. Esse total de nascimentos foi usado
como populacao para definir o tamanho amostral pelo pro-
grama Epi Info, versao 6.04, a partir de formula especifica
para estudos transversais. Por se tratar de multiplos FRCV
como desfecho, usaram-se prevaléncia de 50%, que con-
fere maior tamanho amostral, prevaléncia conservadora,’
variabilidade aceitavel de 5% e nivel de confianca de 95%.
A amostra minima totalizou 372 adolescentes. Devido a
perda amostral esperada em funcao do intervalo de tempo
da pesquisa e a possibilidade de nao encontrar os dados
de nascimento, acrescentaram-se 20% ao calculo inicial e
chegou-se a 447 individuos. Participaram do estudo 475 ado-
lescentes.

A partir dos prontuarios maternos de todos os partos hos-
pitalares, construiu-se o banco de dados composto pelas
variaveis de nascimento: peso, comprimento, perimetro
cefalico e toracico, indice de Apgar e idade gestacio-
nal. O peso de nascimento foi classificado como baixo
(<2.500g), insuficiente (2.500-2.999g), adequado (3.000-
3.999g) e grande para a idade gestacional (>4.000g)."° O
comprimento ao nascer e o perimetro cefalico foram clas-
sificados com os critérios do Ministério da Salde e tiveram
percentis como referéncia.'’

A etapa seguinte constituiu-se em encontrar a populacao
na fase da adolescéncia. A fonte de busca foram as escolas
rurais e urbanas, publicas e privadas. Os individuos foram
incluidos no estudo a partir da manifestacao de interesse e
identificacao dos dados de nascimento, independentemente
da fase da adolescéncia e com respeito a proporcionalidade
por sexo. Caso contrario, esses eram excluidos e fazia-se
novo sorteio entre os interessados. Apos assinatura do Termo
de Consentimento Livre Esclarecido (TCLE) pelos respon-
saveis ou pelos proprios adolescentes maiores de 18 anos,
os sujeitos da pesquisa foram orientados sobre os cuidados
prévios e dias para feitura dos exames bioquimicos, bioim-
pedancia elétrica, exame clinico e avaliacao nutricional.

Os dados antropométricos (peso, estatura) e de
composicdo corporal e os bioquimicos foram coletados na
Divisao de Saude da Universidade Federal de Vicosa (MG).
Posteriormente agendou-se retorno para aplicar os questio-
narios socioeconémicos e de estilo de vida, além de entregar
os resultados dos exames e avaliacao nutricional.

Avaliou-se o peso em balanca digital eletronica Kratos®,
capacidade maxima de 150kg, sensibilidade de 50g.
Para medida da estatura, usou-se estadiometro portatil
Alturexata®, com extensao de 2,13m; resolucao de 0,1cm. O
indice de massa corporal (IMC) foi calculado pela razdo entre
peso corporal (kg) e estatura (m?), classificados em Escore-
-z, de acordo com sexo e idade, com o uso da proposta da
Organizacdo Mundial da Saude.'? Para avaliar a composicéo
corporal, usou-se a bioimpedancia elétrica vertical com oito
eletrodos tateis InBody 230®. O perimetro da cintura (PC) foi
aferido no ponto médio entre a margem inferior da Gltima
costela e a crista iliaca, em duplicata, com fita métrica flexi-
vel inelastica, com extensao de 2m, dividida em centimetros
e subdivida em milimetros. Apos essas avaliacoes, foi feito
o calculo da relacao cintura-estatura (RCE) e do indice de
adiposidade corporal (IAC).

Na avaliacdo bioquimica, dosaram-se colesterol total,
lipoproteina de alta e baixa densidade (HDL e LDL) e tri-
glicerideos. A classificacdo do perfil lipidico baseou-se na |

Diretriz de Prevencdo de Aterosclerose na Infancia,’s que
considera como inadequados valores limitrofes e elevados.
Essa referéncia também foi usada para avaliar a insuline-
mia de jejum e a resisténcia insulinica, essa calculada pelo
modelo matematico Homeostasis Model Assessment - Insu-
lin Resistance (HOMA-IR). A glicemia de jejum foi avaliada
segundo o Comité Internacional de Diagndstico de diabe-
tes mellitus, que considera glicemia de jejum alterada
>100mg/dL. O hemograma completo e o acido Urico foram
classificados de acordo com o sexo e idade, conforme valo-
res de referéncia do kit Bioclin-Quibasa (Quibasa Quimica
Basica Ltda., Belo Horizonte, Brasil).

A contagem do nUmero de leucdcitos foi feita pelo
método de impedancia elétrica (aparelho Coulter T890),
com o kit Beckman Coulter (Beckman Coulter GmbH, Kra-
feld, Alemanha) e valores de referéncia para até 12 anos
(4.500-13.500mm?), 13 a 16 anos (4.500-13.000mm?), 17
a 18 anos (4.500-12.500mm?) e acima de 18 anos (4.500-
11.500mm3).

Aferiu-se pressao arterial com base no protocolo estabe-
lecido pela VI Diretriz Brasileira de Hipertensao Arterial,'
com monitor de pressdo sanguinea de insuflacdo automatica
Omron® Model HEM-741 CINT (Omron Healthcare Inc., Lake
Forest, IL, USA), preconizado pela Sociedade Brasileira de
Cardiologia, classificada a partir do P90.

Para o comportamento sedentario, avaliou-se o tempo
parado na semana e no fim de semana em frente a televi-
sao, videogame e computador, caracterizado como tempo de
tela (TT), como critério de classificacdo considerou-se o TT
> 2 horas/dia."

Para analise dos dados selecionou-se o Statistical Pac-
kage for the Social Sciences (SPSS, IBM®, Chicago, IL, EUA)
versdo 20.0. Para determinar a normalidade das variaveis
numéricas, usou-se o teste de Kolmogorov-Smirnov. Para
comparar as variaveis numéricas, usaram-se os testes de
Kruskal-Wallis para trés ou mais grupos independentes, e
o de Mann-Whitney, para dois grupos independentes.

A diferenca entre as proporcoes foi avaliada pelos tes-
tes qui-quadrado e exato de Fisher quando necessario. Os
modelos de regressao linear foram construidos com o Data
Analysis and Statistical Software (Stata-Stata Corp., College
Station, TX, EUA). Para a feitura das analises de regressao,
as variaveis foram usadas na forma continua. Para ava-
liar a associacdo entre nimero de leucocitos e fatores de
risco CV, foi feito ajuste para sexo e fase da adolescén-
cia. As variaveis independentes incluidas nos modelos de
regressao apresentaram p<0,20 na regressao simples. Para a
analise dos modelos, a variavel dependente, leucdcitos, foi
transformada em logaritmo. Devido ao fato de as variaveis
antropométricas e de composicdo corporal apresentarem
multicolinearidade, foram gerados cinco modelos diferen-
tes de regressao multipla. O nivel de significancia adotado
foi «<0,05.

Resultados

Participaram do estudo 475 adolescentes, 238 (50,1%) do
sexo feminino. Na estratificacdo pela fase da adolescén-
cia, estudaram-se 221 (46,5%) na fase inicial, 132 (27,8%)
na intermediaria e 122 (25,7%) na final.
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Muitos prontuarios nao apresentaram registros dos dados,
como indice de Apgar e idade gestacional, principalmente
nos anos iniciais da pesquisa. Porém, observou-se que a
maior parte dos adolescentes apresentou indice de Apgar>7
no primeiro e quinto minutos, 318 (94,6%) e 379 (98,9%) res-
pectivamente, que implicam boa vitalidade fetal. Quanto
a idade gestacional, observou-se que 97,8% dos nascimen-
tos foram a termo (37-41 semanas), seis (1,9%) prematuros
(<36 semanas) e um (0,3%) pds-termo. Em relacao ao tipo
de parto, observaram-se 157 (33,4%) nascimentos por parto
vaginal e 313 (66,6%) por cesariana.

A mediana de peso ao nascer foi de 3.100g, maior entre
os meninos (p<0,001), assim como o comprimento ao nas-
cer (p=0,007) e o perimetro cefalico (p<0,001) e toracico
(p=0,001). Na adolescéncia, observou-se que as adolescen-
tes apresentaram maiores valores de %GC (p<0,001); PC
(0,02); RCE (p<0,001) e IAC (p<0,001) e nao houve diferenca
em relacao ao IMC. O maior TT foi observado entre as ado-
lescentes, em relacdo ao sexo masculino, sem diferenca
significativa (p=0,09) (tabela 1).

Neste estudo, ndo houve diferenca entre nimero de leu-
cocitos e peso de nascimento na amostra total (p=0,92)
ou estratificada pelo sexo, masculino (p=0,77) ou feminino
(p=0,43). O mesmo aconteceu na avaliacao das fases da
adolescéncia (p=0,42). O numero de leucocitos foi maior
nas adolescentes, quando comparadas com o sexo masculino
(p<0,001) (tabela 2).

Na avaliagao dos leucocitos na adolescéncia foram encon-
trados maiores valores nos individuos com excesso de peso
(p=0,004) e de gordura corporal (p=0,02); IAC acima do P90
(p=0,002); maiores valores de RCE (p<0,001) e PC (p<0,001).

Quanto ao perfil lipidico, apenas os triglicerideos apre-
sentaram diferenca entre o numero e leucocitos. Nos
adolescentes com TG elevados os leucocitos eram mais ele-
vados (p=0,001).

Nao foram encontradas diferencas estatisticas na conta-
gem de leucdcitos em relacdo ao comportamento sedentario
e entre os adolescentes com pressao arterial maior do que
P90.

Apos analise de regressao linear simples entre variaveis
de nascimento, bioquimicas, clinicas e antropométricas em
relacao ao nimero de leucdcitos, os modelos finais ajustados
para sexo e fase da adolescéncia sdo mostrados na tabela 3.
Incluiram-se nesses modelos os eosinofilos, linfocitos,
mondcitos e plaquetas (p<0,001); triglicerideos (p=0,016);
indice HOMA (p=0,01); insulina (p=0,005); perimetro cefa-
lico (p=0,14); perimetro toracico (p=0,16); IMC (p=0,0005);
%GC (p=0,001); RCE (p<0,001); PC (p=0,004) e IAC (p<0,001).
Os cinco modelos de regressao multipla foram feitos a fim
de verificar maior poder explicativo, porém observou-se
que qualquer um dos modelos usados mostrou associacao de
parametros antropométricos e de composicdo corporal com
a contagem de leucocitos. Independentemente da variavel
antropométrica usada para avaliar o niUmero de leucdcitos
na adolescéncia em relacdo as variaveis supracitadas, com
excecao do IAC e do %GC, todas apresentaram no modelo
final a mesma associagcao com a fase da adolescéncia, sexo,
nimero de plaquetas, eosindfilos, mondcitos e linfocitos.
Os modelos 01 (IMC) e 05 (PC) apresentaram os melhores
coeficientes de determinacdo (R?=0,46). Apds analise dos
graficos de residuos para os cinco modelos, verificou-se
que os residuos distribuiram-se linearmente ao longo dos

Tabela 1 Mediana, valores minimos e maximos das variaveis de nascimento e adolescéncia na amostra total e estratificado
pelo sexo
Amstar total Masculino Feminino
n (%) Mediana (Min-Max) n (%) Mediana (Min-Max) n (%) Mediana (Min-Max) p-valor
Nascimento
Peso (g)? 474 3100 (1480-4500) 236 (96,6) 3200 (1900-4500) 238 (100) 3050 (1480-4350)  <0,001°
Comprimento 466 50 (38-56) 234 (98,7) 50 (41-56) 232 (97,5) 49 (38-53) 0,007°
(cm)?
P Cef (cm)? 471 34 (28-39) 235 (99,2) 34,5 (31-39) 236 (99,2) 34 (28-37) <0,001P
PT (cm)? 470 33 (27-39) 234 (98,7) 33 (29-39) 236 (99,2) 33 (27-37) 0,001°
Adolescéncia
IMC (kg/m?) 475 19,46 (13,22-40,05) 237 (100) 19,27 (13,22-40,05) 238 (100) 19,67 (14,04-34,90)  0,10°
%GC (%) 475 21 (5,6-48,7) 237 (100) 16,1 (5,6-43,5) 238 (100) 25,5 (9,1-48,7) <0,001°
P Cint (cm) 475 71 (51,2-118) 237 (100) 69,5 (51,2-118) 238 (100) 71,5 (53,5-100) 0,02°
RCE (cm) 475 0,44 (0,35-0,71) 237 (100) 0,43 (0,35-0,67) 238 (100) 0,45 (0,36-0,71) <0,001°
IAC (%) 475 24,42 (14,19-42,75) 237 (100) 22,07 (14,19-41,25) 238 (100) 25,93 (18,46-42,75) <0,001°
Tempo tela 475 128,57 (34,29-240) 237 (100) 125,71 (42,86-239,29) 238 (100) 132,99 (34,29-240) 0,09°
(TT)/horas
Comp. sedentdrio
TT >2h 274 (57,7) = 108 (45,6) = 93 (39,1) = 0,15¢
TT <2h 201 (42,3) = 129 (54,4) = 145 (60,9) =

Min, minimo; Max, maximo; Comp., Comportamento; IMC, indice de Massa Corporal; %GC, Percentual de Gordura Corpora; RCE, Relacao
Cintura-estatura; IAC, Indice de Adiposidade Corporal; TT, Tempo de Tela; P Cef, perimetro cefalico; PT, perimetro toracico; P Cint,

perimetro da cintura.
@ Falta registro nos prontuarios maternos.
b Teste Mann-Whitney.
¢ Qui-quadrado.
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Tabela 2 Mediana, valores minimo e maximo do nimero de leucdcitos em relacdo as variaveis de nascimento, antropometria,
exames bioquimicos e clinicos em adolescentes

Leucocitos
n (%) Mediana (Q1-Q3) p-valor
Peso nascimento (g)
<2500 35 (7,4) 5900 (4900-6900) 0,92
2500-2999 121 (25,5) 5600 (4500-6850)
3000-3999 308 (64,8) 5700 (4900-6800)
>4000 10 (2,1) 5750 (4250-6575)
Comprimento ao nascer (cm)
<45 7 (1,5) 5900 (4800-6300) 0,97
>45 a <53 446 (93,9) 5700 (4800-6800)
>53 22 (4,6) 5900 (5000-6400)
Apgar 1° minuto
<6 18 (5,4) 6050 (5350-7025) 0,13"
>7 318 (94,6) 5600 (4675-6700)
Apgar 5° minuto
<6 4(1,1) 5450 (4200-8725) 0,97
>7 279 (98,9) 5600 (4800-6700)
Perimetro cefalico (cm)
<32 19 (4,0) 6300 (5800-6900) 0,30
>32 a <36 361 (76,0) 5700 (4800-6800)
>36 95 (20,0) 5500 (4700-6600)
Fase da adolescéncia
Inicial 221 (46,5) 5600 (4700-6700) 0,42
Intermediaria 132 (27,8) 5700 (4800-6975)
Final 122 (25,7) 5900 (4900-6925)
Sexo
Masculino 237 (49,9) 5400 (4600-6350) <0,001"
Feminino 238 (50,1) 6000 (5000-7300)
Estado nutricional
Baixo peso®® 21 (4,4) 5000 (4250-6350)
Eutrofico® 345 (72,6) 5600 (4700-6700) 0,008
Excesso de pesoP 109 (22,9) 6000 (5100-7450)
Percentual gordura corporal (%)
Eutrofico 275 (57,9) 5600 (4600-6500) 0,002"
Excesso de gordura 200 (42,1) 6000 (4925-7300)
IAC (%)
Normal 424 (89,3) 5600 (4700-6700) 0,002
Alterada 51 (10,7) 6400 (5200-7700)
Perimetro da cintura (cm)
Normal 430 (90,5) 5600 (4700-6700) <0,001"
Alterada 45 (9,5) 6300 (5400-8000)
RCE (cm)
Normal 419 (88,2) 5600 (4700-6700) <0,001"
Alterada 56 (11,8) 6350 (5400-7950)
Colesterol total (mg/dL)
<150md/dL 196 (41,3) 5700 (4800-6700) 0,93"
<150md/dL 279 (58,7) 5600 (4800-6800)

Triglicerideos (mg/dL)
<100md/dL 408 (85,9) 5600 (4700-6700) 0,001"
>100md/dL 67 (14,1) 6300 (5300-7400)
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Tabela 2 (Continuacdo)
Leucdcitos
n (%) Mediana (Q1-Q3) p-valor
LDL (mg/dL)
<100md/dL 310 (65,3) 5800 (4800-7000) 0,13"
>100md/dL 165 (34,7) 5500 (4850-6500)
HDL (mg/dL)
<45md/dL 307 (64,6) 5600 (4700-6800) 0,18"
>45md/dL 168 (35,4) 5900 (4925-6775)
Comportamento sedentdrio
TT>2h 201 (42,3) 5690 (4900-6800) 0,96
TT<2h 274 (57,7) 5700 (4600-6800)
Pressdo arterial (mmHg)
<P90 460 (96,8) 5700 (4800-6800) 0,91"
>P90 15 (3,2) 5800 (5400-6200)

IAC, indice de Adiposidade Corporal; RCE, Relacdo Cintura-Estatura; TT, Tempo de tela; LDL, Lipoproteina baixa densidade; HDL,
Lipoproteina de alta densidade; Q1, Primeiro Quartil; Q3, Terceiro Quartil

" Teste Kruskal-Wallis.
™ Teste Mann-Whitney.
a.b | etras iguais significam auséncia de diferenca estatistica.

valores. Isso mostra que os modelos de regressao linear
foram adequados. Observou-se também, nos graficos de
residuos padronizados e valores preditos, que os primeiros
distribuiram-se de modo uniforme em torno da média.

Discussao

0 presente estudo avaliou o comportamento de variaveis de
nascimentos, antropometria, exames bioquimicos e clinicos
na adolescéncia com o aumento do nimero de leucocitos,
como marcador bioldgico para os riscos de DCV.

0 estudo abordou adolescentes com valores de leucoci-
tos dentro dos parametros de normalidade, uma vez que se
objetivou avaliar a relacao dessa variavel com os fatores de
risco CV. Em relacao ao peso ao nascer nao foram encontra-
das associacdes, porém, na adolescéncia, pode-se observar
que individuos com maiores percentuais de gordura, excesso
de peso e hipertrigliceridemia apresentaram maiores conta-
gens desse marcador biolégico para inflamacéo.

A avaliacdo da contagem de leucdcitos relaciona-se a
uma inflamacao subclinica, nao necessariamente é preciso
encontrar valores alterados para se observar efeito ao longo
do tempo. No processo inflamatdrio ocorre a ativacao leu-
cocitaria, uma vez ativada inicia-se a producdo de outros
marcadores inflamatdrios.

As condicées de nascimento, em especial o peso ao nas-
cer, sao um fator relacionado ao desenvolvimento de DCV'
e podem estar vinculadas aos leucocitos, marcadores de
risco biolégico para essas doencas. Esse fato nao pode ser
observado neste estudo, no qual o peso ao nascer nao se
associou as alteracdes no leucograma, diferentemente do
estudo de base populacional feito no norte da Finlandia que
mostrou associacao de baixo peso ao nascer com aumento do
numero de leucdcitos, principalmente nas adolescentes do
sexo feminino. A identificacao de associacao de inflamacao

em adolescentes pode proporcionar prevencao de DCV na
idade adulta.’®

Neste estudo, nao foram encontradas diferencas nos
nimeros de leucocitos em relacao as fases da adolescéncia.
Contrariamente a esse achado, altos niveis de inflamacao
se associaram aos leucocitos em adolescente de 13 a 16
anos que participaram de estudo na Inglaterra e no Pais de
Gales."

Maiores nimeros de leucocitos foram observados no sexo
feminino, achado que vem ao encontro do trabalho feito com
adolescentes finlandeses e americanos, no qual as meninas
apresentaram maiores nimeros de leucécitos.'®'® O valor
desse achado esta relacionado a maior exposicao do sexo
feminino ao processo inflamatério devido as consequén-
cias fisiopatoldgicas desse estado, principalmente quando
associado ao uso de contraceptivos orais, por ser esse consi-
derado um risco independente para inflamacao sistémica.'®

Os adolescentes do estudo com alteracao nas variaveis
antropométricas e de composicdo corporal apresentaram
maiores numeros de leucocitos. Estudo feito em Ale-
gre/Espirito Santo/Brasil também mostrou maiores médias
de leucdcitos e linfdcitos para os adolescentes com maio-
res valores de PC e %GC." A obesidade é caracterizada por
uma inflamacao cronica que proporciona alteragoes no sis-
tema imunologico e pode estar associada a diabetes mellitus
tipo 2 e DCV.?% Nesse contexto, os leucocitos podem servir
como biomarcador ou mesmo mediador e ligar obesidade,
inflamacao e resisténcia a insulina.®

Em relagéo ao perfil lipidico, apenas os adolescentes com
triglicerideos aumentados apresentaram diferenca entre o
nimero de leucocitos. Conhecendo a associacao de triglice-
rideos com o risco de aumento de doencas coronarianas®'
e que os leucdcitos podem ser considerados marcadores
biolégicos para DCV'®, esses podem ser usados na pratica
clinica de atencgao a saude dos adolescentes no que tange a
identificacao dos riscos cardiovasculares.
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Tabela 3  Modelos finais de regressao linear de associacdo entre leucoécitos, variaveis antropométricas, clinicas e laboratoriais
ajustada por sexo e fase da adolescéncia

Variaveis Modelo 1-IMC Modelo 2-1AC Modelo 3-%GC
(R2=0,46) (R2=0,45) (R2=0,44)

B SE 1C95% B SE 1C95% B SE 1C95%
IMC (kg/m?) 0,010 0,002 0,005-0,015 - - - - - -
%GC (%) - - - - - - 0,004 0,001 0,002-0,006
IAC (%) - - - 0,009 0,002 0,004-0,013 - - -
PC (cm) - - - - - - - - -
RCE (cm) = = = = = = = = =
F. Adol. 0,06 0,012 0,039-0,088 0,08 0,012 0,058-0,106 0,086 0,012 0,062-0,109
Sexo 0,06 0,018 0,027-0,100 - - - - - -
Plaquetas (mil/mm?3) 0,0005 0,0001 0,0002-0,0009 0,0006 0,0001 0,0002-0,0009 0,0005 0,0001 0,0002-0,0009
Eosindfilos (mm?3) 0,0002 0,00003 0,0001-0,0002 0,0001 0,00003 0,0001-0,0002 0,0001 0,00003 0,0001-0,0002
Monocitos (mm?3) 0,0004 0,00008 0,0003-0,0006 0,0005 0,00008 0,0003-0,0006 0,0005 0,00008 0,0003-0,0006
Linfécitos (mm3) 0,0002 0,00001 0,0001-0,0002 0,0002 0,00001 0,0001-0,0002 0,0002 0,00001 0,0001-0,0002
Variaveis Modelo 4-RCE Modelo 5-PC

(R?=0,45) (R?=0,46)
B SE 1C95% B SE 1C95%

IMC (kg/m?) = = = = = =
%GC (%) - - - - - -
IAC (%) - - - - - -
PC (cm) - - - 0,004 0,0009 0,002-0,005
RCE (cm) 0,56 0,16 0,245-0,887 - - -
F. Adol. 0,08 0,012 0,056-0,104 0,06 0,012 0,038-0,088
Sexo 0,05 0,019 0,016-0,091 0,06 0,018 0,026-0,099
Plaquetas (mil/mm?3) 0,0005 0,0001 0,0002-0,0008 0,0005 0,0001 0,0002-0,0009
Eosinofilos (mm?) 0,0001 0,00003 0,0001-0,0002 0,0002 0,00003 0,0001-0,0002
Mondcitos (mm?3) 0,0004 0,00008 0,0003-0,0006 0,0004 0,00008 0,0003-0,0006
Linfécitos (mm?) 0,0002 0,00001 0,0001-0,0002 0,0002 0,00001 0,0001-0,0002

IMC, indice de massa corporal; %GC, percentual de gordura corporal; IAC, indice de adiposidade corporal; PC, perimetro da cintura;

RCE, relacao cintura-estatura; F. Adol., fase da adolescéncia; -, variavel ndo incluida no modelo de regressao.

A ndo associacao, neste estudo, do nimero de leucocitos
aos fatores de risco CV, como colesterol e LDL elevados,
HDL baixo, comportamento sedentario e pressao arterial
>P90, pode estar relacionada a homogeneidade da amostra
em relacdo a essas variaveis; porém os dados encontra-
dos assemelham-se ao Ten Towns Heart Health Study, que
também nao mostrou associacao entre leucocitos e fato-
res tradicionais de risco cardiovascular. A relevancia da
identificacao de marcadores de inflamacao no inicio da vida
esta relacionada ao fato de essa desempenhar papel causal
de associacdo, na fase adulta, entre leucocitos e DCV."”

As plaquetas relacionaram-se ao excesso de peso.
O volume plaquetario médio é considerado um indicador
da atividade plaquetaria, seu aumento foi demonstrado
em diversos eventos vasculares agudos e esta relacionado
com a obesidade.?? O aumento da ativacao das plaquetas é
conhecido por desencadear a aterosclerose e desempenha
papel importante na sua progressao. A relacao plaquetas e
populacado de leucocitos esta associada a maior frequéncia
de desfechos cardiovasculares adversos.?* As células brancas
do sangue estao relacionadas a aterosclerose independen-
temente dos fatores de risco e podem ser consideradas
marcador de baixo custo, de facil interpretacdo no diag-
ndstico da aterosclerose.?*

A elevacao da concentracao total de células brancas é
fator de risco independentemente de morbidade e morta-
lidade por doenca coronariana, doenca arterial periférica
e acidente vascular cerebral.?” Estudo espanhol mostrou
associacao entre leucécitos e subpopulacdées com hipertri-
gliceridemia e HDL baixo, assim como para os componentes
da sindrome metabolica. Individuos nos maiores quartis de
leucédcitos apresentavam risco aumentado de desenvolver
a sindrome (p<0,001). Essa associacdo também foi obser-
vada para todos os subtipos de leucécitos, com excecao de
basofilos.?¢ Esses dados corroboram os achados desse estudo
no qual as subpopulacdes de leucocitos mantiveram-se em
todos os modelos finais de regressao.

Dentre as subpopulacdes leucocitarias, os mondcitos
sao descritos como o tipo celular predominante no perfil
inflamatorio em processos ateroscleréticos. Em individuos
adultos com alteragdes enddcrinas, os mondcitos podem ser
preditores de complicacdes macrovasculares.?”

Os eosindfilos sdo os leucocitos multifuncionais envolvi-
dos na iniciacdo e propagacdo de respostas inflamatorias
e, portanto, tém papel na patogénese de doencas
inflamatorias.?® Os eosinéfilos tém um composto que se liga a
molécula-1 de adesdo da célula vascular (VCAM-1) no endo-
télio e se infiltram, apos situar-se na regido infectada ou
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inflamada, e fazem a fagocitose de pequenas particulas
intermediadas pelo complexo antigeno-anticorpo.?®

Os linfocitos mostram-se presentes na resposta imuno-
logica em todas as fases do processo aterosclerdtico e
se relacionam a marcadores inflamatorios, quando anali-
sados em relacdo a adolescentes obesos.? Individuos com
excesso de peso e de gordura corporal apresentam, além
dos macroéfagos infiltrados no tecido, a presenca de linfo-
citos, que produzem citocinas e contribuem positivamente
para a inflamacéo local do tecido.?°

Pode-se concluir que, neste estudo, as variaveis de
nascimento nao se associaram as altera¢des nos nume-
ros de leucodcitos, enquanto as alteracdes antropométricas
na adolescéncia mostraram-se boas indicadoras de maiores
numeros de leucdcitos, independentemente da fase da ado-
lescéncia e sexo. Essas variaveis foram preditoras para o
aumento do nimero de plaquetas e subpopulacdes de leu-
cocitos.

Apesar de nao ter sido encontrada neste estudo
associacao entre leucdcitos e fatores de riscos cardiovas-
culares, como comportamento sedentario, pressao arterial
>P90, colesterol e LDL elevados, HDL baixo, os leucocitos e
suas subpopulacdes podem ser considerados biomarcadores
efetivos e de baixo custo para identificacao do risco cardi-
ovascular em adolescentes, uma vez que se trata de uma
inflamacéo subclinica. Assim, a avaliacdo do nimero de leu-
cocitos pode ser mais um exame usado na pratica clinica,
pois se associa ao processo da aterogénese, na presenca de
fatores de risco CV e outros marcadores.

Este estudo apresenta limitacdes devido ao seu pro-
prio desenho transversal, que impossibilita identificar e/ou
interpretar a temporalidade das associacoes mostradas
nos resultados. Porém, os resultados obtidos nesta pes-
quisa podem ser usados em outros estudos devido as
caracteristicas proprias, como o tamanho amostral, a
representatividade da populacao de adolescentes no muni-
cipio e a similaridade desse grupo com os adolescentes
brasileiros.

Conhecendo a relacdo da alteracao dos valores de leuco-
citos com as alteracoes cardiovasculares e sabendo que tais
processos se iniciam na infancia e adolescéncia e persistem
durante a fase adulta, é fundamental identificar esses ado-
lescentes, com o objetivo de reduzir a exposicao aos fatores
de risco CV.

Financiamento

Fundacdo de Amparo a Pesquisa do Estado de Minas Gerais
(Fapemig).

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Referéncias

1. Sousa MA, Guimaraes IC, Daltro C, Guimaraes AC. Associacao
entre peso de nascimento e fatores de risco cardiovascular em
adolescentes. Arq Bras Cardiol. 2013;101:9-17.

2. Gazolla F, Bordallo MA, Madeira I, Carvalho C, Collett-Solberg P,
Bordallo AP, et al. Fatores de risco cardiovasculares em criancas
obesas. Revista-Hupe. 2014;13:26-32.

3. Campelo RC, Costa DC, Silva FS, Aradjo RV, de Souza Cavalcante
MM, Silva ARV, et al. Fatores de risco para aterosclerose em
adolescentes brasileiros. Rics. 2014;1:21-9.

4. Casado L, Vianna LM, Thuler LC. Fatores de risco para doencas
cronicas ndo transmissiveis no Brasil: uma revisao sistematica.
Rev Bras Cancerol. 2009;55:379-88.

5. Wajchenberg BL, Nery M, Cunha MR, Silva ME. Adipose tissue at
the crossroads in the development of the metabolic syndrome,
inflammation and atherosclerosis. Arq Bras Endocrinol Metabol.
2009;53:145-50.

6. Friebe D, Neef M, Kratzsch J, Erbs S, Dittrich K, Garten A,
et al. Leucocytes are a major source of circulating nicoti-
namide phosphoribosyltransferase (NAMPT)/pre-B cell colony
(PBEF)/visfatin linking obesity and inflammation in humans. Dia-
betologia. 2011;54:1200-11.

7. Reyes M, Quintanilla C, Burrows R, Blanco E, Cifuentes M, Gaha-
gan S. Obesity is associated with acute inflammation in a sample
of adolescents. Pediatr Diabetes. 2015;16:109-16.

8. World Health Organization [pagina na Internet]. Nutrition in
adolescence-issues and challenges for the health sector: issues
in adolescent health and development [acessado em 09 de
fevereiro de 2014]. Disponivel em: http://whglibdoc.who.int/
publications/2005/9241593660_eng.pdf.

9. Martinez-Gonzalez MA, Alonso A, Bes-Rastrollo M. Estimacion
del tamano muestral. In: Martinez-Gonzalez MA, Sanchez-
-Villegas A, Fajardo JF, editors. Bioestadistica amigable. 22 ed.
Diaz de Santos: Espanha; 2009. p. 373-417.

10. Organizacion Mundial de la Salud (OMS). Informe de un comité
de expertos de la OMS. El estado fisico: uso e interpretacion de
la antropometria. Genebra: OMS; 1999.

11. World Health Organization [pagina na Internet]. WHO child
growth standards: methods and development. Length/height-
-for-age, weight-for-age, weight-for-length, weight-for-height
and body mass index-for-age 2006 [acessado em 09 de feve-
reiro de 2014]. Disponivel em: http://www.who.int/entity/
childgrowth/standards/Technical_report.pdf.

12. Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J.
Development of a WHO growth reference for school-aged chil-
dren and adolescents. Bull World Health Organ. 2007;85:660-7.

13. Sociedade Brasileira de Cardiologia. | Diretriz de Prevencao de
Aterosclerose na Infancia e na Adolescéncia. Arq Bras Cardiol.
2005;85:1-36.

14. Sociedade Brasileira de Cardiologia. Sociedade Brasileira de
Hipertensao, Sociedade Brasileira de Nefrologia. VI Diretrizes
Brasileiras de Hipertensao. Arq Bras Cardiol. 2010;95:1-51.

15. Andaki AC. Predicdo da sindrome metabolica em criancas por
meio das medidas antropométricas e nivel de atividade fisica
[dissertacao de mestrado]. Vicosa (MG): Universidade Federal
de Vicosa; 2010.

16. Pirkola J, Vaarasmaki M, Ala-Korpela M, Bloigu A, Canoy D,
Hartikainen AL, et al. Low-grade, systemic inflammation in
adolescents: association with early-life factors, gender, and
lifestyle. Am J Epidemiol. 2010;171:72-82.

17. Masi S, Nightingale CM, Day IN, Guthrie P, Rumley A, Lowe GD,
et al. Inflammation and not cardiovascular risk factors is associ-
ated with short leukocyte telomere length in 13- to 16-year-old
adolescents. Arterioscler Thromb Vasc Biol. 2012;32:2029-34.

18. Zhu H, Wang X, Gutin B, Davis CL, Keeton D, Thomas J, et al.
Leukocyte telomere length in healthy Caucasian and African-
-American adolescents: relationships with race, sex, adiposity,
adipokines, and physical activity. J Pediatr. 2011;158:215-20.

19. Cruz LL. Associacao entre leucocitos, proteina C reativa e com-
ponentes da sindrome metabolica em adolescentes [dissertacédo
de mestrado]. Ouro Preto (MG): Universidade Federal de Ouro
Preto; 2012.


http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0175
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0185
http://whqlibdoc.who.int/publications/2005/9241593660_eng.pdf
http://whqlibdoc.who.int/publications/2005/9241593660_eng.pdf
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0195
http://www.who.int/entity/childgrowth/standards/Technical_report.pdf
http://www.who.int/entity/childgrowth/standards/Technical_report.pdf
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0245

46

do Prado Junior PP et al.

20.

21.

22.

23.

24.

25.

Carolan E, Hogan AE, Corrigan M, Gaotswe G, O’Connell J,
Foley N, et al. The impact of childhood obesity on inflamma-
tion, innate immune cell frequency, and metabolic microRNA
expression. J Clin Endocrinol Metab. 2014;99:474-8.

Xavier HT, lzar MC, Faria Neto JR, Assad MH, Rocha VZ, Spo-
sito AC. V Diretriz brasileira de dislipidemias e prevencao da
aterosclerose. Arq Bras Cardiol. 2013;101:1-20.

Beaulieu LM, Lin E, Mick E, Koupenova M, Weinberg EO, Kramer
CD, et al. Interleukin 1 receptor 1 and interleukin 1B regulate
megakaryocyte maturation, platelet activation, and transcript
profile during inflammation in mice and humans. Arterioscler
Thromb Vasc Biol. 2014;34:552-64.

Azab B, Shah N, Akerman M, McGinn JT Jr. Value of plate-
let/lymphocyte ratio as a predictor of all-cause mortality after
non-STelevation myocardial infarction. J Thromb Thrombolysis.
2012;34:326-34.

Li-Feng H, Xiao-Lin L, Song-Hui L, Yuan-Lin G, Jun L, Cheng-
Gang Z, et al. Relation of leukocytes and its subsets counts with
the severity of stable coronary artery disease in patients with
diabetic mellitus. PLoS One. 2014;9:90663.

Madjid M, Fatemi O. Components of the complete blood count
as risk predictors for coronary heart disease: in-depth review
and update. Tex Heart Inst J. 2013;40:17-29.

26.

27.

28.

29.

30.

Babio N, Ibarrola-Jurado N, Bulld M, Martinez-Gonzalez MA,
Warnberg J, Salaverria I. White blood cell counts as risk mar-
kers of developing metabolic syndrome and its components in
the Predimed study. PloS One. 2013;8:58354.

Matsumura T, Taketa K, Motoshima H, Senokuchi T, Ishii N,
Kinoshita H, et al. Association between circulating leukocyte
subtype counts and carotid intima-media thickness in Japa-
nese subjects with type 2 diabetes. Cardiovasc Diabetol.
2013;12:177.

Hogan SP, Rosenberg HF, Mogbel R, Phipps S, Foster PS, Lacy P,
et al. Eosinophils: biological properties and role in health and
disease. Clin Exp Allergy. 2008;38:709-50.

Antunes BM. Comportamento da composicao corporal, conta-
gem leucocitaria e adipocinas de adolescentes obesos treinados
e nao treinados [dissertacao de mestrado]. Rio Claro (SP): Uni-
versidade Estadual Paulista; 2013.

Yang H, Youm YH, Vandanmagsar B, Ravussin A, Gimble
JM, Greenway F, et al. Obesity increases the production
of pro inflammatory mediators from adipose tissue T cells
and compromises TCR repertoire diversity: Implications for
systemic inflammation and insulin resistance. J Immunol.
2010;185:1836-45.


http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0250
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0255
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0260
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0265
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0270
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0275
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0280
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0285
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0290
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0295
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300
http://refhub.elsevier.com/S0103-0582(15)00108-2/sbref0300

	Leucócitos como marcadores de risco para doenças cardiovasculares na adolescência: associação com características de nasci...
	Introdução
	Método
	Resultados
	Discussão
	Financiamento
	Conflitos de interesse
	Referências


