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Electrical impedance; Objective: To verify if the connection between electrodes for heart and transcutaneous oxygen
Neonate; monitoring interfere with the measurement of electrical bioimpedance in preterm newborns.
Body composition Methods: This was a prospective, blinded, controlled, cross-sectional, crossover study that

assessed and compared paired measures of resistance (R) and reactance (Xc) by BIA, obtained
with and without monitoring wires attached to the preterm newborn. The measurements were
performed in immediate sequence, after randomization to the presence or absence of electro-
des. The sample size calculated was 114 measurements or tests with monitoring wires and 114
without monitoring wires, was calculated for a difference between the averages of 0.1 ohms,
with an alpha error of 10% and beta error of 20%, with significance <0.05.

Results: No differences were observed between the R (677.37 +£196.07 vs. 677.46 +-194.86)
and Xc (31.15+£9.36 vs. 31.01+£9.56) values obtained with and without monitoring wires,
respectively, with good correlation between them (R: 0.997 and Xc: 0.968).

Conclusion: The presence of heart and/or transcutaneous oxygen monitoring wires connected
to the preterm newborn did not affect the values of R or Xc measured by BIA, allowing them to
be carried out in this population without risks.
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PALAVRAS-CHAVE
Impedancia elétrica;
Recém-nascido;
Composicao corporal

Interferéncia da monitoracdo cardiaca e transcutanea de oxigénio na afericéo
da bioimpedancia elétrica em recém-nascidos pré-termo

Resumo

Objetivo: Verificar se a conexao de eletrodos e os fios de monitoracdo cardiaca e transcutanea
de oxigénio interferem na afericdo da bioimpedancia elétrica em recém-nascidos pré-termo
(RNPT).

Metodologia: Estudo prospectivo, cego, randomizado, transversal, crossover, em que foram
mensuradas e comparadas medidas pareadas de resisténcia (R) e reatancia (Xc) por meio da
BIA, obtidas com e sem os fios de monitoracao acoplados aos RNPT. As medidas foram feitas em
sequéncia imediata, apos aleatorizacdo para a presenca ou auséncia dos eletrodos. O tamanho
amostral calculado foi de 114 afericées ou exames com fios de monitoracao e 114 sem fios de
monitoracao, foi calculado para uma diferenca entre as médias de 0,1 ohms, com erro alfa de
10% e erro beta de 20%, com significancia < 0,05.

Resultados: Nao foram observadas diferencas entre os valores de resisténcia (677,37 + 196,07
vs. 677,46 =194,86) e reatancia (31,154+9,36 vs. 31,01 +9,56) obtidos com e sem fios de
monitoracao respectivamente, com boa correlacao entre ambos (resisténcia: 0,997 e reatancia:
0,968).

Conclusdo: A presenca de fios de monitoracdo cardiaca e/ou transcutanea de oxigénio néao
interferiu nos valores da resisténcia ou da reatancia aferidos pela BIA em RNPT. Recomenda-se,
entdo, a feitura desse exame, sem riscos, para essa populacao.

© 2016 Publicado por Elsevier Editora Ltda. em nome de Sociedade Brasileira de Pediatria. Este
€ um artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Introducao

Entre os métodos usados para a avaliacao da composicao cor-
poral, a bioimpedancia elétrica (BIA) tem sido amplamente
usada, sobretudo por ser nao invasiva, indolor, pratica,
segura, de baixo custo, facilmente feita a beira do leito e
que estima, além dos componentes corporais, a distribuicao
dos fluidos nos espacos intra e extracelulares, bem como
a qualidade, o tamanho e a integridade das membranas
celulares.”? Pode ser repetida quantas vezes forem necessa-
rias. Possibilita, assim, um acompanhamento evolutivo dos
pacientes com idades, pesos corporais e estados de saude
diversos.

E, portanto, uma ferramenta promissora a ser incor-
porada na pesquisa clinica e na rotina de avaliacao de
pacientes de diferentes especialidades médicas, entre elas,
a neonatologia.?

Atualmente, além dos poucos dados disponiveis sobre a
BIA em recém-nascidos (RN), principalmente os pré-termos
(RNPT), nao ha consenso sobre a padronizacao metodold-
gica desse exame para essa populacdo.? Por exemplo, ha
a sugestao de que estar acoplado a algum fio de monitora-
cao impossibilita a feitura da BIA. No entanto, a monitoracao
continua de varios parametros fisioldgicos € necessaria para
manter a seguranca dos RN em cuidados intensivos.

O objetivo deste trabalho é verificar se, de fato, a
presenca de eletrodos e fios de monitoracao cardiaca e
transcutanea de oxigénio conectados aos RNPT interfere nos
valores da resisténcia (R) e da reatancia (Xc) aferidos pelo
método da BIA.

Métodos

Estudo prospectivo, cego, randomizado, tipo crossover,
em que foram comparadas medidas feitas pela BIA para

avaliacao de R e Xc, em RNPT, com e sem fios de monitoracao
cardiaca e transcutanea de oxigénio.

O exame foi padronizado da seguinte forma: o eletrodo
interno (detector - cor vermelha) do braco foi colocado na
superficie dorsal do punho direito entre os ossos ulnar e radio
e o eletrodo externo (emissor - cor preta), no terceiro meta-
carpo; o eletrodo interno da perna foi colocado na superficie
anterior do tornozelo direito, entre as porcoes proeminentes
dos 0ssos, e o externo, na superficie do terceiro metatarso.®

Durante a feitura dos exames, tanto o examinador quanto
o responsavel pelo RNPT foram impedidos de o tocar. Esse
foi colocado em posicao dorsal, com os membros mantidos
afastados, sem encostar em superficies metalicas, a fim de
evitar diminuicdo/dispersao aleatoria da corrente elétrica.
A duracao do exame foi de aproximadamente 5 minutos.

A coleta foi feita 1 hora e 30 minutos apds o término
da dieta, para evitar que a manipulacao do RNPT pudesse
provocar episodios eméticos ou interferéncia na digestao.
Durante todo o periodo de feitura do exame, os RNPT foram
observados cuidadosamente pelo pesquisador.

As mensuracdes de R e Xc foram feitas com o equipa-
mento monofrequencial (BIA 101 Quantum Il, RJL Systems,
EUA) que aplica uma corrente alternada sinusoidal de 50 kHz
e 800 pA.’

As medidas foram feitas em sequéncia imediata, apds
sorteio para aleatorizacao da presenca ou auséncia dos ele-
trodos (sorteio simples tipo ‘‘sim’’ ou ‘‘ndo’’). Durante a
leitura do banco de dados, a presenca ou auséncia de fios
de monitoracao conectados ao RN nao era conhecida pelos
pesquisadores e/ou pelo estatistico, ou seja, a analise dos
dados foi ‘‘cega’’.

Foram incluidos no estudo todos os RNPT com idade ges-
tacional (IG) entre 24 e 36 semanas e 6 dias, que estivessem
hemodinamicamente estaveis e que pudessem permanecer
por, pelo menos, 10 minutos sem a monitoracdo cardiaca
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e transcutanea de oxigénio. Nao foram avaliados RN em
ventilacdo mecanica, pois entendemos que seria muito arris-
cado manté-los sem monitoracdo, mesmo que por poucos
minutos.

Foram excluidos do trabalho todos os RNPT com
malformacao congénita, instaveis hemodinamicamente e
em uso de drogas vasoativas, além daqueles cuja familia
recusou a participacao.

0 tamanho amostral, de 114 afericdes ou exames com fios
de monitoracao e 114 sem fios de monitoracao, foi calculado
para uma diferenca entre as médias de 0,1 ohms, com erro
alfa de 10% e erro beta de 20%.

As variaveis foram apresentadas pelas medidas de ten-
déncia central e analisadas pelo teste t pareado. Foi adotado
um nivel de significancia igual a ou menor do que 5% e os
dados foram analisados com o programa estatistico SPSS
(SPSS Inc. Released 2007. SPSS para Windows, versao 16.0,
EUA).

0 trabalho foi submetido e aprovado pelo Comité de Etica
e Pesquisa (CEP), inscrito sob o nimero 193/2010, CAAE n°
0153.0.258.000-10.

Resultados

Foram feitas 114 medidas em RNPT acoplados e 114 medidas
em RNPT nao acoplados aos fios de monitoracao cardiaca
e transcutanea de oxigénio. Foram avaliados 90 RN, 70 RN
1 vez, 16 RN 2 vezes e 4 RN 3 vezes, com intervalo minimo
de 1 semana entre as afericoes.

O peso ao nascer (PN) dos participantes variou de 630¢g a
1,980g. Desses, 7% dos RN avaliados apresentavam PN entre
500g e 750g; 10% entre 751g e 1.000g; 51% entre 1.001g
e 1.500g e 33% entre 1.501¢g e 2.000g. Em média, os exa-
mes foram feitos em RNPT com idade cronoldgica de 15 dias
(variacao de 9 a 33 dias).

Nao foram observadas diferencas entre os valores de
R e Xc obtidos com e sem fios de monitoracao, com boa
correlacao entre as afericoes (fig. 1).

As médias e os desvios padroes da resisténcia aferida
com e sem a presenca dos eletrodos de monitoracao car-
diaca e de saturacdo de oxigénio foram, respectivamente,
677, 37+196,07 e 677,46 +194,86 ohms (p=0,952); as
médias da reatancia foram, respectivamente, 31,154+9,56
e 31,01+9,56 ohms (p=0,532). As correlacdes entre as
medidas pareadas da resisténcia e da reatancia foram, res-
pectivamente, 0,997 e 0,968 (p <0,001).

Discussao

Os resultados encontrados neste estudo deixam claro que
a presenca dos eletrodos de monitoracdo cardiaca e de
saturacao transcutanea de oxigénio conectados aos RNPT
nao interfere nas afericdes de resisténcia e reatancia feitas
pelo equipamento monofrequencial.

Em estudos conduzidos na populacao adulta, Foster &
Lukaski afirmam que, apesar de os campos elétricos que
sao induzidos pela BIA no corpo serem muito inferiores aos
limites de suscetibilidade dos aparelhos como marca-passos
e desfibriladores implantados, na auséncia de uma analise
de seguranca detalhada é prudente evitar fazer medidas de
impedancia corporal em individuos com tais dispositivos.®
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Figura 1 Analise da resisténcia e reatancia por meio de
bioimpedancia elétrica monofrequencial, com e sem fios de
monitoracao em RNPT.

Acredita-se que poderia haver dispersao da corrente elétrica
induzida pela BIA por meio, principalmente, dos eletrodos
de monitoracédo cardiaca, pois sdo proprios para perceber
as variagoes elétricas produzidas pelas despolarizacoes do
musculo cardiaco.

Kyle et al., por sua vez, sustentam que, apesar de nao ser
verificada interferéncia da bioimpedancia em marca-passos
e desfibriladores, recomenda-se a monitoracao cardiaca
nesses casos e, na impossibilidade da monitoracao, a bioim-
pedancia é contraindicada.’

Estudos conduzidos por Lingwood et al., em populacao
adulta e neonatal, atestam que aparelhos monofrequenciais
estdo sujeitos a grande interferéncia e possibilidade de erros
quando usados em RN e adultos acoplados a monitoracao
necessaria aos ambientes de cuidados intensivos.® "0 Esses
estudos, além de contar com um n-amostral pequeno, foram
conduzidos com metodologia distinta do estudo atual.

Acreditamos que nado houve dissipacao da corrente elé-
trica por meio dos eletrodos colados/aplicados a pele do
RN, ou, se houve, foi muito pequena, a ponto de nao gerar
diferencas estatisticamente significativas.

No atual estudo, cujo objetivo é avaliar interferéncias na
técnica de afericao de BIA em uma populacao especifica, o
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uso de analise de comparacao de média pareada, isto €, uma
mesma medida aferida duas vezes em um mesmo sujeito,
anula totalmente a possibilidade de interferéncia do sujeito
da pesquisa nos resultados. Ou seja, nao importa qual sexo,
idade gestacional, peso ou qualquer outra caracteristica do
RN avaliado, pois o proprio RN ja é o seu controle. Além
disso, o calculo do n-amostral aumenta muito o poder do
teste estatistico empregado.

Os RN em geral e, mais precisamente, os RNPT estao
sujeitos, logo apds o nascimento, a uma perda de agua cor-
poral muito severa. Quando saudaveis, seus 6rgaos podem
lidar bem com essas perdas e gerar equilibrio homeostatico
rapidamente. No entanto, em RN criticamente doentes ou
muito prematuros, esse equilibrio homeostatico pode ficar
muito prejudicado.

Os RNPT também sao mais suscetiveis a desenvolver algu-
mas patologias que se correlacionam ou com a administracao
excessiva de fluidos, como broncodisplasia pulmonar e per-
sisténcia do canal arterial, ou com a hipovolemia, como
hipotensao arterial e acidose metabdlica. Por isso, um con-
trole rigoroso do equilibrio hidroeletrolitico é fundamental
no manuseio clinico de RNPT."

A possibilidade de avaliar RN gravemente enfermos em
unidades de terapia intensiva neonatais sem expo-los ao
risco de ficarem sem monitoracdo, mesmo que por poucos
minutos, abre espaco para se associar aos cuidados neo-
natais uma ferramenta de facil uso, ndo invasiva e com
possibilidades muito interessantes de pesquisa.

A determinacao da agua corporal total e suas variacoes,
a inferéncia dos volumes dos demais compartimentos cor-
porais, entre outros, aumentam todo um arsenal de dados
rapidamente disponiveis a beira do leito para ajudar nas
decisbes clinicas dos neonatologistas.’” Além disso, essas
informagdes sao cruciais em uma populacdo que, até o
momento, tem muitas lacunas no entendimento de sua
homeostase hidrica.

Atualmente, usam-se as medidas de resisténcia e reatan-
cia obtidas pela BIA para analise do vetor de bioimpedancia
elétrica (BIVA). Nessa analise, nao é necessaria a aplicacao
de formulas ou modelos matematicos e acredita-se que so
¢ influenciada por erro de medicao e pela variedade biolé-
gica dos sujeitos avaliados. Plota-se um vetor a partir das
afericoes de R e Xc e compara-se esse vetor com uma refe-
réncia populacional conhecida. A determinacdo da posicdo
e do angulo vetorial, chamado angulo de fase, pode condi-
cionar, entre outros, o grau de normalidade da distribuicao
hidrica do individuo, a gravidade clinica e até predizer a
mortalidade relacionada.? 24

Muitas incertezas ainda perduram no que tange a meto-
dologia ideal para analisar a resisténcia e a reatancia na
populacdo pediatrica e neonatal. Até mesmo o uso da BIA
para calculo da agua corporal total e demais compartimen-
tos corporais sofre criticas, pois ndo existem na literatura
equacdes validadas em criancas menores de 6 anos.”’” No
entanto, ainda ndo encontramos um método mais facil de
ser aplicado a beira do leito do que a BIA.

A definicao de um padrao Unico para a feitura das medi-
das de BIA em RNPT ¢é importante para permitir validade,
comparacao e interpretacao dos resultados obtidos.

Em conclusao, o uso da BIA de frequéncia simples para
aferir aresisténcia e a reatancia em RNPT néo sofreu interfe-
réncia da conexao de eletrodos para a monitoracéo cardiaca
e da saturacao transcutanea de oxigénio na populacao estu-
dada.

Conflitos de interesse
Os autores declaram nao haver conflitos de interesse.

Referéncias

1. Kyle UG, Bosaeus |, Lorenzo AD, Deurenberg P, Elia M, Gomez
JM, et al. Bioelectrical impedance analysis - Part I: review of
principles and methods. Clin Nutr. 2004;23:1226-43.

2. Barbosa-Silva MC, Barros AJ, Wang J, Heymsfield SB, Pierson RN.
Bioelectrical impedance analysis: population reference values
for phase angle by age and sex. Am J Clin Nutr. 2005;82:
49-52.

3. Tanabe RF. Valores de referéncia do vetor de bioimpedancia
elétrica corporal total em lactentes e pré-escolares. Rio de
Janeiro: Instituto Fernandes Figueira; 2010. Dissertacao.

4. Seoane F, Ward LC, Lindecrantz K, Lingwood BE. Automated
criterion-based analysis for Cole parameters assessment from
cerebral neonatal electrical bioimpedance spectroscopy mea-
surements. Physiol Meas. 2012;33:1363-77.

5. Kushner RF. Bioelectrical impedance analysis: a review of prin-
ciples and applications. J Am Coll Nutr. 1992;11:199-209.

6. Foster KR, Lukaski HC. Whole-body impedance - What does it
measure? Am J Clin Nutr. 1996;64:5388-96.

7. Kyle UG, Bosaeus |, Lorenzo AD, Deurenberg P, Elia M, Manuel
Gomez J, et al. Bioeletrical impedance analysis - Part II: utili-
zation in clinical practice. Clin Nutr. 2004;23:1430-53.

8. Lingwood B, Coghlant JP, Ward L, Charles BG, Coldizt PB.
Measurement of extracellular fluid volume in the neonate
using multiple frequency bio-impedance analysis. Physiol Meas.
2000;21:251-62.

9. Lingwood BE, Dunster KR, Ward L. Cardiorespiratory monitoring
equipment interferes with whole body impedance measure-
ments. Physiol Meas. 2005;26:5235-40.

10. Lingwood BE. Bioelectrical impedance analysis for assess-
ment of fluid status and body composition in neonates - The
good, the bad, and the unknown. Eur J Clin Nutr. 2013;67:
S28-33.

11. Moreira MEL, Lopes JMA, Carvalho M. O recém-nascido de alto
risco — Teoria do cuidar. Rio de Janeiro: Fiocruz; 2004.

12. Eickemberg M, Oliveira CC, Rori AKC, Sampaio LR. Bioimpedan-
cia elétrica e sua aplicacdo em avaliacao nutricional. Rev Nutr
(Campinas). 2011;24:883-93.

13. Lee SY, Lee YJ, Yang JH, Kim CM, Choi WS. The association
between phase angle of bioelectrical impedance analysis and
survival time in advanced cancer patients: preliminary study.
Korean J Fam Med. 2014;35:251-6.

14. Hui D, Bansal S, Morgado M, Dev R, Chisholm G, Bruera E. Phase
angle for prognostication of survival in patients with advanced
cancer: preliminary findings. Cancer. 2014;120:2207-14.


http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0075
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0080
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0085
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0090
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0095
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0100
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0105
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0110
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0115
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0120
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0125
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0130
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0135
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140
http://refhub.elsevier.com/S2255-5536(16)30050-7/sbref0140

	Interference of heart and transcutaneous oxygen monitoring in the measurement of bioelectrical impedance analysis in prete...
	Introdução
	Métodos
	Resultados
	Discussão
	Conflitos de interesse
	Referências


