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RESUMO

Introducio: Nos ultimos anos, o consumo de sal tem sido excessivo na maioria dos paises,
variando de nove a 12 gramas por pessoa por dia, ultrapassando o recomendado pela
Organizacdo Mundial de Satde que ¢ de cinco gramas de sal, no maximo. Atualmente o
consumo elevado de sodio passou a ser considerado um dos principais fatores de risco para
desenvolvimento de doengas. A avaliacdo do consumo, por meio da excrecdo em urina de 24h
¢ considerada o método padrao ouro, entretanto, as dificuldades associadas com a acurécia da
coleta da urina podem interferir nos resultados, estimativa a partir da coleta de urina isolada, a
nivel populacional, ¢ cada vez mais utilizada como uma alternativa conveniente e acessivel.
Métodos: Estudo transversal realizado com 1211 afrodescendentes de Alcantra-Ma. Foram
avaliados dados demograficos, de estilo de vida e clinico laboratoriais. A estimativa da
excregdo urinaria de sddio foi avaliada por meio da equacao de Kawasaki e a taxa de filtragao
glomerular estimada (TFGe) pela equacdo do CKD-EPI. Para identificar as variaveis
relacionadas com a excre¢do de sodio foi utilizado o modelo de regressao linear multivariado
e as variaveis com p-valor<0,20 foram consideradas na andlise. Para determinar a relacao
entre TFGe e excre¢do de sddio foi utilizado um modelo de regressao linear multivariada. O
nivel de significAncia adotado para a andlise foi de 5% e os dados foram analisados no
software STATA 14.0. Resultados: A maioria dos individuos eram mulheres (52,8%), com
média de idade de 37,5+£11,7 anos. A prevaléncia de hipertensao foi de 21,3% e a média de
excre¢ao de sodio foi de 204,6+15,3 mmol/d e da TFGe de 111,8+15,3 ml/min/1,73m?2.
Individuoas hipertensos apresentaram maior excrecdo de sodio (217.9+90,1mmol/d vs
199,2+483,0 mmol\dia; p=0,002). Apds andlise ajustada, a circunferéncia da cintura
(RP=1,16), triglicerideos (RP=1,13), pressao arterial sistdlica (RP=1,19) e TFGe (RP=1,24)
permaneceram associadas a excre¢do urinaria de so6dio. De acordo com a regressdo linear
multivariada, a TFGe se correlacionou independentemente com a excre¢do de sodio (f =0,11;
p <0,001), idade (B =-0,67; p <0,001), sexo feminino ( = -0,20; p <0,001) e IMC (B = -0,09;
p <0,001). Conclusao: A excre¢ao urinaria de sddio, avaliada em amostra isolada de urina, foi
elevada e aspresentou associacdo com a circunferéncia da cintura, triglicerideos, pressao
arterial sistolica e TFGe. A TFGe foi correlacionada negativamente com idade, sexo feminino

e indice de massa corporal, e positivamente com a excre¢ao urinaria de sodio.

Palavras-chave: Sodio; Excrecdao; Hipertensdao; Grupos vulneraveis; Taxa de Filtracao

Glomerular; Doenga Renal Croénica.
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ABSTRACT

Introduction: Excessive salt consumption has been observed in most countries over the last
years, ranging from nine to 12 grams per person per day, above the limit recommended by the
World Health Organization which is five grams at the most. Currently, high sodium intake has
been considered a major risk factor for development of diseases. The 24-hour urinary sodium
excretion is considered the gold standard method for evaluation of sodium consumption;
however, difficulties associated with accuracy of urine collections may interfere with the
results. Estimation of sodium intake by spot urine samples, at population level, has been
increasingly used as a suitable and inexpensive alternative. Methods: Cross-sectional study
with 1,211 African descendants from Alcantara, Maranhdo. Demographic, lifestyle, clinical
and laboratory data were evaluated. The urinary excretion estimation of sodium and the
estimated glomerular filtration rate (¢eGFR) were obtained using the Kawasaki and the CKD-
EPI equations, respectively. In order to identify variables related to sodium excretion, the
multivariate linear regression model was used and the variables with p value < 0.20 were
included in the analysis. A multivariate linear regression model was used to determine the
relationship between eGFR and sodium excretion. A significance level of 5% was used and
the data were analyzed using the STATA 14.0 software. Results: Most individuals were
women (52.8%) with a mean age of 37.5 = 11.7 years. The prevalence of hypertension was
21.3%. The mean excretion of sodium was 204.6 + 15.3 mmol/d and the eGFR was 111.8 +
15.3 mL / min / 1.73 m?. Hypertensive individuals showed higher sodium excretion (217.9 +
90.1 mmol / d vs 199.2 &+ 83.0 mmol \ d; p = 0.002). After the adjusted analysis, the waist
circumference (PR = 1.16), triglycerides (RP = 1.13), systolic blood pressure (RP = 1.19) and
eGFR (RP = 1.24) remained related with urinary sodium excretion. According to the
multivariate linear regression, the eGFR was correlated independently with sodium excretion
(B=0.11, p <0.001), age (B =-0.67, p <0.001), female gender ( = -0.20, p <0.001) and BMI
(B=-0.09; p <0.001). Conclusion: Urinary excretion of sodium was high in spot urine sample.
Furthermore, association with waist circumference, triglycerides, systolic blood pressure and
eGFR was observed. The eGFR was negatively correlated with age, female gender and body
mass index. Conversely, there was a positive correlation between eGFR and urinary sodium

excretion.

Keywords: Sodium; Excretion; Vulnerable Groups Glomerular Rate; Chronic Kidney

Desease.



1 INTRODUCAO

Durante muito tempo, os efeitos prejudiciais associados ao consumo elevado de
sal foram apenas relacionados com a pressao arterial (BALDO; RODRIGUES; MILL, 2015),
pois, desde a década de 50, pesquisadores j& demonstravam uma correlagdo linear positiva
entre a prevaléncia de hipertensao e a ingesta de sédio (DAHL et al., 1960). Atualmente,
varios outros efeitos tém sido relatados e o consumo elevado de sodio passou a ser
considerado um dos principais fatores de risco para desenvolvimento de doencas como
acidente vascular cerebral, hipertrofia ventricular esquerda e doenca renal cronica,
independente dos efeitos aditivos do sal sobre a pressao arterial (HE; MaCGREGGOR, 2009;
ZHAO; QI; ZHENG et al., 2011).

A hipertensdo arterial representa um dos maiores problemas de satide publica nos
paises em desenvolvimento e no mundo (WHO, 2013), principalmente nas populag¢des negras.
No Brasil, por ser mais frequente em populacdes afrodescendentes, destaca-se no contexto das
doengas mais importantes por razdes étnicas (BRASIL, 2001), além de constituir-se a
principal causa de pessoas com DRC em terapia dialitica (SESSO; LOPES; THOME et al.,
2014).

Nos ultimos anos, o consumo de sal na maioria dos paises tem sido excessivo,
variando de nove a 12 gramas por pessoa por dia. (BROWN; TZOULAKI; CANDEIAS et al.,
2009). A Organizagao Mundial de Satide (OMS) recomenda uma ingestao didria, para adultos,
de no méximo cinco gramas de sal, o equivalente a 2.000 mg de sodio (COXSON et al.,
2010).

A excregdo de sddio em urina de 24h ¢ considerada o método padrdo ouro para
avaliacdo do consumo de sodio.Entretanto, as dificuldades associadas com a acuracia da
coleta da urina podem interferir nos resultados, principalmente em estudos populacionais.
Nesse contexto, a estimativa da ingestdo de sodio a partir da coleta de urina isolada, em nivel
populacional, ¢ cada vez mais utilizada como uma alternativa conveniente e acessivel. Varias
formulas tém sido propostas para converter sodio na urina isolada em uma estimativa de
excrecao de 24h, usando a creatinina como um meio para controlar a concentra¢do urinaria
(MCLEAN, 2014).

No entanto, estudos na América Latina que avaliam o consumo de sal sdo
escassos em grupos minoritdrios e os existentes, realizados com a populacdo geral,
demonstram diferengcas na quantidade de sal consumida (INTERSALT COOPERATIVE
RESEARCH GROUP, 1988; SARNO; CLARO; LEVY et al., 2013; MILL et al., 2012).Essas
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diferengas podem ser atribuidas as mudancas no padrdo alimentar das populagdes, com
predominancia do consumo de alimentos processados (HE; MACCGREGGOR, 2009).
Considerando o elevado consumo de sodio, seus efeitos deletérios a saide e dada
a excassez de estudos que o avaliem, principalmente em grupos minoritarios € considerando
ainda que a excre¢do urindria de sodio ¢ a melhor maneira de avaliar o consumo deste
mineral, o presente estudo teve como objetivos avaliar a excre¢do urinaria de sodio e os
fatores associados, bem como investigar a relacdo entre a estimativa da taxa de filtragdo
glomerular com a excre¢do de sddio, em amostra isolada de urina em afrodescendentes

residentes em Alcantara-MA.



2 REFERENCIAL TEORICO

2.1 Sodio e seu impacto na saude

Atualmente, o consumo de sal na populagdo geral ¢ dez vezes maior do que o
consumido no passado e, pelo menos, duas vezes maior do que a recomendacgao atual. Durante
muito tempo, no entanto, os efeitos prejudiciais associados ao consumo elevado de sal foram
apenas relacionados com a pressao arterial, porém, varios outros efeitos t€ém sido relatados e,
em alguns casos, esses efeitos deletérios sdo independentemente associados com outros
fatores de risco comuns (BALDO; RODRIGUES; MILL, 2015).

Nesse cenario, o sddio tem sido objeto de interesse das politicas de saude publica,
principalmente pela associagdo de sua alta ingestdo com aumento da incidéncia de doengas
cronicas. Segundo a Organizacdo Mundial de Saude (WHO, 2012) o consumo superior a 5
gramas didrios de cloreto de s6dio (NaCl), aumenta a prevaléncia de hipertensdo e
consequentemente maior risco de doengas cardiovasculares como infarto, acidente
cerebrovascular, faléncia cardiaca e doenca renal. Diante do exposto, varios paises tém
instituido politicas publicas incentivando a reducao do consumo diério de sal pela populacao

(ZHANG; YAN; TANG et al., 2014).

2.1.1 Mecanismos reguladores da excre¢ao de sodio

O sodio ¢ o principal ion do compartimento extracelular, contribuindo para a
tonicidade plasmatica e estimulando o movimento da agua por meio da membrana celular,
além de outras fung¢des que incluem producdo do impulso para a condugdo cardiaca e
contracdo muscular. O s6dio e o cloro constituem os principais cations e anios osmoticamente
ativo do fluido extracelular, correspondendo a praticamente 90% do fluido desse
compartimento. Apenas o sddio € responsavel por quase metade da osmolaridade do plasma e
tem importante funcdo na regulacdo da volemia corporal. Em condicdes fisiologicas, as
concentragdes séricas variam de 136 a 145 mEq/L, enquanto a excre¢do urindria varia de 120
a 240 mEq/dia em adultos sauddveis com uma ingestdo média didria de 7 a 14g de cloreto de
sodio (BURTIS, 2013).

O ion sddio ¢ absorvido por transporte ativo e passivo na parte superior do
intestino delgado e ¢ excretado na urina (90 a 95%), além das fezes e suor (5 a 10%). E

livremente filtrado pelos glomérulos renais e reabsorvido ao longo dos seguimentos tubulares.
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Cerca de 60% a 70% da reabsor¢do de sddio total ocorre ao longo do tabulo contornado
proximal, onde a reabsorcao € quase isotdnica. A por¢do descendentente da alca de Henle ¢
permeavel apenas a 4gua e nao ao sodio, enquanto a por¢ao ascendente reabsorve 25 a 30%
do sddio filtrado (PALMER; SCHNERMANN, 2015).

Assim, no momento em que o fluido filtrado atinge as células da macula densa na
transicao para o tubulo contornado distal, cerca de 90% do sédio filtrado foi recuperado. Em
termos quantitativos, a reabsor¢ao de sodio, portanto, € principalmente uma fungdo do néfron
proximal (tbulo proximal e al¢a de henle), enquanto os ductos coletores, cortical e medular
contribuem com 5% a 10% da reabsorcao total. No entanto, devido a magnitude da taxa de
ultrafiltracdo, 10% da carga filtrada diaria total ainda ¢ uma quantidade que est4 na ordem do
sodio extracelular rapidamente permutavel. De fato, ¢ a reabsor¢do deste ion ao longo do
néfron distal altamente regulada por homonios, e a falha desta por¢ao tubular na reabsor¢ao
que ¢ geralmente mais deletéria para a homeostase do s6dio do que a ma absorcao nos
seguimentos proximais do néfron (PALMER; SCHNERMANN, 2015).

Os rins tém papel central na regulacdo da concentracdo corporal de sodio. A
excrecdo renal de sodio ¢ regulada por mecanismos hormonais e neurologicos, que
contribuem para o seu controle corporal. Existem ainda as muta¢des genéticas que aumentam
a reabsor¢do renal de so6dio e aumentam a pressdo arterial, enquanto outras diminuem a
reabsor¢do renal de sédio promovendo diminui¢do da pressdo arterial. Essas condigdes
realgcam o papel fundamental dos mecanismos homeostaticos renais € a importancia do sédio
na determinacdo da pressao arterial, mecanismos estes conhecidos como natriurese
(KOBORI; NISHIYAMA; ABE, 2003).

As alteragdes na ingestdo e no contetdo de sodio corporal sdo detectadas através
de alteragdes no volume sanguineo arterial efetivo e seu efeito nos receptores sensiveis a
pressdo na parede vascular, na arteriola aferente renal e no cora¢do. O estado de ativagdo
desses receptores leva a mudangas nos sistemas efetores renais, como o eixo renina-
angiotensina II-aldosterona, sistema nervoso simpatico renal e a liberagdo de vasopressina e
peptideo natriurético atrial (PNA) (PALMER; SCHNERMANN, 2015).

As acdes combinadas do PNA nos vasos, rins e adrenais reduzem, tanto aguda
como cronicamente, a pressao arterial, assim como o volume intravascular. Nos rins, o PNA
age em receptores especificos dos microvasos renais e epitélio tubular, induzindo
hiperfiltragdo, inibicdo do transporte de sddio e supressao da secrecdo de renina, todos
responsaveis por produzir diurese e natriurese. O PNA também diminui a pressdo arterial e o

volume intravascular por inibir a sintese de aldosterona tanto indiretamente pela inibi¢do da



secre¢do de renina, como diretamente por acao nas células da camada glomerulosa da adrenal.
O PNA facilita a transudagdo de liquido para o intersticio, contribuindo para a reducdo do
volume intravascular, auxiliando no controle da pressao arterial (GOMES, 2007).

Além do controle direto da pressdo arterial através da natriurese, o rim responde a
diversos fatores que interferem na hemodinamica renal ou mesmo no mecanismo de excre¢ao
de soédio, como o Sistema Renina Angiotensina Aldosterona (SRAA). O sistema renina-
angiotensina aldosterona (SRAA) intrarenal, exerce acdes reguladoras pleiotropicas sobre os
processos hemodinadmicos e de transporte renais, contribuindo para o equilibrio do sodio e
homeostase da pressao arterial (KOBORI; NANGAKU; NAVAR, 2007).

O SRAA desempenha funcao significativa na protecdo do organismo quanto a
perdas severas de sal e queda do volume extracelular. Em situagdes normais, ¢ ativado quando
ha queda deste volume, diminui¢do da ingestdo de sal, estimulacdo simpatica renal e queda da
pressao de perfusao renal (GONCALVES; ZATZ; HEIMANN, 2000).

Além disso, o SRAA ¢ um dos principais sistemas envolvidos na regulacdo da
pressdo arterial, com sua cascata bioquimica sendo iniciada com a liberagdo de renina
(MARTELLI, 2010). Préximo ao corpusculo renal, localiza-se a arteriola aferente com células
musculares desenvolvidas e modificadas denominadas de células justaglomerulares
responsaveis pela sintese e liberacao desta enzima (MORAES; COLICIGNO, 2007).

Histologicamente, essas células justaglomerulares apresentam nucleos esféricos e
citoplasma carregado de granulos de secrecdo. Proxima a elas, ¢ possivel observar um epitélio
celular denominado de macula densa, cujas células estdo localizadas no tubulo distal do
néfron, ambas formando o aparelho justaglomerular (JUNQUEIRA; CARNEIRO, 2004;
RANG; DALE; RITTER et al., 2007; GUYTON; HALL, 2011).

O SRAA, além de atuar diretamente na regulacdo e controle da pressad arterial
(PA), favorece o estabelecimento da homeostase eletrolitica (RANG; DALE; RITTER et al.
2007), através da liberagdo da renina pelas células justaglomerulares (GUYTON; HALL,
2011; FERREIRA; EVANGELISTA; BRUM, 2005; LIMA, 2007). A renina pertence a
familia das aspartilproteases, responsavel pela clivagem do angiotensinogénio, um
glicopeptideo que serve de substrato para a renina, produzido em vérios tecidos. A renina
participa na primeira etapa da ativacdo do SRAA, clivando a liga¢do entre os residuos de
aminoacidos da parte N-terminal dessa proteina plasmatica, o angiotensinogénio
(FERREIRA; EVANGELISTA; BRUM, 2005), resultando na liberacdo do angiotensina I
(GUYTON; HALL, 2011; RANG; DALE; RITTER, 2007).
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Posteriormente, sob a¢do da enzima conversora de angiotensina (ECA) contida no
endotélio vascular e/ou por enzima solivel no plasma, a angiotensina I é convertida no
angiotensina II, substancia ativa responsavel pelos principais efeitos fisioldgicos associados
a0 SRAA (ZAGO; ZANESCO, 2006; RANG; DALE; RITTER, et al., 2007; SIMOES;
PINHEIRO; SANTOS, 2008). As agdes reguladoras da angiotensina Il sdo mediadas por
receptores de superficie celular que estdo acoplados a efetores por meio da proteina G,
incluindo a fosforilase C e a adenilciclase, apresentando quatro classes farmacologicamente
distintas de receptores para as angiotensinas: AT1, AT2, AT4 e ATl (ZAGO; ZANESCO,
2006).

A angiotensina II provoca liberagao adrenal de aldosterona que, através de agao
direta no tibulo distal, determina ao rim a reabsor¢do de quantidades elevadas de so6dio que
chegam aquela regido. Além disso, promove vasoconstricdo periférica, aumento na
contratilidade cardiaca, facilitagdo da liberagdo de norepinefrina pré-sinaptica e estimulagao
da sede. O SRAA ¢ um importante promotor de hipertensdo, caso esteja inapropriadamente

ativado em condi¢des de abundancia de sal ou em doengas renais (GOMES, 2007).

2.1.2 Avalia¢do do consumo e excregao de sodio

A avaliagdo precisa do consumo de soédio pela populacdo € uma tarefa dificil, pois
os métodos disponiveis apresentam limitagcdes. Os recordatorios alimentares de 24h dependem
da memoria do individuo e das tabelas de composicdo nutricional, que nem sempre
contemplam preparacdes regionais. Assim, a coleta de urina de 24h ¢ amplamente
considerada como o método padrdo-ouro para avaliacdo da ingestdo, e ¢ frequentemente
usado como a medida para comparar e validar outros métodos de avaliagdao da ingestdo de
sodio (MILL; SILVA; BALDO et al., 2012).

Levando-se em consideragdo que mais de 95% do sddio ingerido € excretado na
urina, a excre¢ao urinaria de 24h vem sendo utilizada como um marcador do consumo diario
de sodio, apesar da grande variabilidade intraindividual. Deste modo, interpretacdes clinicas e
fisioldgicas baseadas numa tnica avaliacdo devem ser cautelosas. Este problema, porém, pode
ser superado em estudos de base populacional, visto que a excre¢do urindria de sodio ¢
considerada um bom indice de consumo de sal num dado dia (MOLINA; CUNHA;
HERKENHOFFB et al., 2003).

A coleta de urina de 24h foi utilizada para avaliar a ingestdo de sodio na

populagdo do estudo INTERSALT (International cooperative study eletrolytes and other



factors related to blood pressure) que estimou a ingestdo de s6dio na dieta em 52 grupos
populacionais em 32 paises, e, mais recentemente, no Reino Unido, para avaliar o sucesso das
estratégias de reducdo de sddio nesta populagao (HE et al., 2014).

Embora seja o método mais confidvel para a avaliagdo dietética, a avaliacao
urindria do sodio de 24h envolve encargo consideravel para os participantes, que podem
influenciar as taxas de resposta em pesquisas representativas da populagdo (MCLEAN, 2014).
Assim, métodos alternativos foram sugeridos para avaliagdo da ingestdo do consumo desse
nutriente, como a utilizagdo de formulas matematicas que permitem estimar a excre¢do de
sodio em um periodo de 24h a partir de uma amostra de urina isolada (KAWASAKI; ITOH;
UEZONO et al., 1993; TANAKA; OKAMURA; MIURA et al., 2002; MILL; SILVA;
BALDO et al., 2012).

Estudo realizado por Kawasaki, Itoh, Uezono et al. (1993) propuseram a avaliacao
da excrecdo de sodio a partir da segunda urina da manhd, na presenga de jejum alimentar.
Foram recrutados 159 japoneses sauddveis com idade entre 20 e 79 anos. Os autores
formularam equagdes para predizer a excre¢do de 24h de creatinina a partir de informagdes
antropométricas. Também foram propostas formulas preditoras para excrecdo de 24h de
sodio. A correlagdo obtida para excregdes de sodio estimada em amostra de urina isolada e
aquelas determinadas na urina de 24h foram 0,728 (p<0,001) e 0,780 (p<0,001),
respectivamente. A urina recente (segunda urina da manha) foi considerada uma alternativa
satisfatoria para avaliagdao da excrecdo de sodio em estudos populacionais.

Tanaka, Okamura, Miura et al. (2002) desenvolveram formulas para predizer a
excrecdo de 24h de sédio e de potdssio, a partir de amostras urinarias isoladas e sem pré-
definicdo do horario da coleta, sendo permitido que a urina isolada fosse colhida entre 8h e
19h. Fizeram parte do estudo 581 individuos provenientes de Toyama, Osaka e Tochigi com
idade entre 20 e 59 anos. Os autores utilizaram modelos de regressdo para propor as formulas
preditoras da excre¢do de creatinina, sddio e potassio. As correlagdes entre as excrecdes
determinadas na urina de 24h e aquelas preditas foram de 0,54 para o sddio (p<0,01).

Vale destacar que as correlagdes observadas por Tanaka, Okamura, Miura et al.
(2002) foram inferiores as correlagdes obtidas por Kawasaki, Itoh, Uezono et al. (1993),
contudo, os individuos recrutados por Tanaka, Okamura, Miura et al. (2002) colheram as
amostras isoladas em horarios diversos, refletindo assim varia¢cdes nas concentragoes dos
ions, influenciados pelo ritmo circadiano e dieta alimentar.

Tanaka, Okamura, Miura et al. (2002) consideraram as estimativas de excre¢do de

sodio como alternativas vidveis para avaliagdo da ingestdo em nivel populacional, porém os



métodos ndo foram considerados adequados para acompanhamento individual, sendo nesses
casos sugerido o acompanhamento através da determinagdo da excre¢@o dos ions em urina de
24h.

Em um estudo multicéntrico, Mente, O’Donnell, Rangarajan et al. (2014)
compararam a excre¢ao de 24h de sodio e potassio com as excregdes estimadas pelas
formulas de Kawasaki, Itoh, Uezono et al. (1993), Tanaka, Okamura, Miura et al. (2002) e
INTERSALT (BROWN; DYER; CHAN, 2013). O estudo contou com a participagao de 1083
individuos provenientes de 11 paises, que colheram urina de 24h e a primeira urina da manha,
na presenca de jejum alimentar. A média de idade dos participantes foi de 57 anos. As
analises de correlacdes entre as excrecdes estimadas e determinadas na urina de 24h foram
quantificadas pelo coeficiente de correlagdo intraclasse (CCI). Na avaliagdo da excregdo de
sodio, os resultados demonstraram CCI significativamente mais altos para as formulas
propostas por Kawasaki, Itoh, Uezono et al. (1993) (CCI=0,71; intervalo de confianca de 95%
(IC95%): 0,65 — 0,76), comparado com o INTERSALT (BROWN; DYER; CHAN, 2013)
(CCI=0,49; IC95%: 0,29-0,62) e¢ Tanaka, Okamura, Miura et al. (2002) (CCI=0,54;
1C95%=0,42-0,62). Contudo, ambos os métodos superestimaram a excre¢do na presenca de
baixas excregdes diarias e uma subestimagdo para altas concentragdes, nas trés formulas
avaliadas.

Também com o objetivo de determinar a validade das equagdes preditoras da
excre¢ao de 24h de sodio, Cogswell, Wan, Chen et al. (2013) compararam a excre¢ao de
sodio determinada na urina de 24h com as equagdes propostas por Kawasaki, Itoh, Uezono et
al. (1993), Tanaka, Okamura, Miura et al. (2002), Mage, Allen, Kodali et al. (2008) e
INTERSALT (BROWN; DYER; CHAN, 2013). A populacdo estudada foi composta por 407
adultos com idades entre 18 e 39 anos, provenientes de Washington. Os participantes
colheram amostras isoladas nos periodos manha, tarde, noite e apds longo periodo de sono. O
agrupamento das amostras compds a urina de 24h. De forma individual, as equagdes avaliadas
ndo apresentaram bons desempenhos. Com a equagdo do INTERSALT (BROWN; DYER;
CHAN 2013) e de Tanaka, Okamura, Miura et al. (2002), houve superestimagdo de so6dio na
presencga de baixas concentragdes excretadas na urina de 24h e subestimacao na presenca de
altas concentragdes. Quando a formula de Kawasaki, Itoh, Uezono et al. (1993) foi utilizada,
nas amostras matinais, observou-se uma superestimac¢ao frente a moderadas excre¢des de
sodio. Ja com relagdo a formula de Mage, Allen, Kodali et al. (2008) ocorreu subestimagao de
sodio na presen¢a de baixas concentragdes excretadas e superestimacdo na presenca de altas

concentragdes excretadas.



2.2 Hipertensao Arterial

A Hipertensao Arterial (HA) ¢ um importante problema de saude publica no
Brasil e no mundo em virtude de sua alta prevaléncia e de suas complicagdes cardiovasculares
(PINHO; PIERIN, 2013). Esta ¢ uma condi¢ao clinica multifatorial caracterizada por elevagao
sustentada dos niveis pressoricos > 140 e/ou 90 mmHg.Associa-se frequentemente a
disturbios metabdlicos, alteragdes funcionais e/ou estruturais dos oOrgdos-alvo. Também
mantém associacao independente com denga renal cronica e eventos cardiovasculares fatais e
nao fatais (MALACHIAS; SOUZA; PLAVNIK et al., 2016).

Segundo James, Oparil, Carter et al. (2014) na populacao geral < 60 anos deve ser
inicado tratamento farmacoldgico quando a pressdo arteial sistolica (PAS) for maior ou igual
a 140 mmHg e/ou quando a pressdo diastolica (PAD) for maior ou igual a 90 mmHg. O alvo ¢
manter a PAS < 140 PAD < 90 mmHg. Na populacao negra, incluindo aqueles com diabetes,
o tratamento anti-hipertensivo inicial deve incluir diurético tiazidico, bloqueadores do canal
de célcio, inibidor da enzima conversora de angiotensina (IECA), ou bloqueador do receptor
de angiotensina (BRA).

A prevaléncia de HA na populagdo brasileira varia de acordo com a regido
estudada e o método de avaliagdo. Picon, Fuchs, Moreira et al. (2012), em uma meta-analise
realizada com 40 estudos transversais ¢ de coorte mostraram tendéncia a diminuigdo da
prevaléncia nas ultimas trés décadas, de 36,1% para 31,0%. No Brasil, por ser mais frequente
em afrodescendentes, destaca-se no contexto das doengas mais importantes por razdes €tnicas
(BRASIL, 2001), pois, segundo dados do estudo ELSA-Brasil, a prevaléncia de HA em
pessoas de raca negra ¢ de 49,3% (CHOR; RIBEIRO; CARVALHO et al., 2015).

A presenca da hipertensdo ¢ agravada pela raga e disparidades étnicas, tornando
dificil seu controle. Estudos t€ém demonstrado que, em comparagdo com 0s brancos, 0s negros
estdo mais predispostos a hipertensdo e tém pior controle da pressdo arterial e
desenvolvimento precoce da hipertensdao com danos associados a 6rgdos-alvo, como acidente
vascular cerebral, insuficiéncia renal e insuficiéncia cardiaca (COOPER; ROTIMI;
ATAMAN et al., 1997). Também estd bem estabelecido que outros fatores contribuem para
esta elevada prevaléncia, tais como sobrepeso, obesidade, envelhecimento, inatividade fisica,
dieta inadequada, uso nocivo do alcool, estresse psicoldgico, fatores genéticos e
determinantes socioeconomicos (WORLD HEALTH ORGANIZATION, 2014).

Apesar da utilizagdo de um nimero crescente de medicamentos antihipertensivos,

apenas 19,6% dos hipertensos brasileiros apresentam controle adequado da pressdo arterial
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(CESARINO; CIPULLO; MARTIN, et al. 2008). A hipertensdao ndo controlada permanece
como um dos mais importantes fatores de risco para doenca renal terminal e mortalidade
cardiovascular em pessoas com doenga renal cronica (DRC) (PERALTA; WEEKLEY; LI et
al., 2013; ROY; WHITE; DORALIS et al., 2013; CAI; ZHENG; SUN, 2013). Atualmente,
sabe-se que a HA ¢ tanto causa quanto consequéncia da DRC (COUSER; REMUZZI;
TONELLI, 2011), a qual, por sua vez, constitui a primeira causa atribuida de DRC terminal
no Brasil (SESSO; LOPES; THOME et al., 2014).

O tratamento da HA requer uma abordagem multiprofissional e contempla a
associacao de mudancas de habitos de vida e terapéutica medicamentosa (JAMES; OPARIL;
CARTER et al., 2014). A adogao de habitos saudaveis, como a pratica regular de atividade
fisica e a alimentacdo adequada sdo agdes importantes para o tratamento da hipertensdo
arterial e a implementag¢do de politicas publicas (DANAEI et al., 2011). Nesse contexto, o
sucesso do tratamento da HA com medidas nutricionais depende da ado¢do de um plano
alimentar saudavel e sustentdvel, que contempla a reducao do consumo de sddio no intuito de

reduzir o risco cardiovascular (MALACHIAS; SOUZA; PLAVNIK et al., .2016).

2.3 Doen¢a Renal Crénica

A doenga renal cronica (DRC) é um problema de satide publica global (LEVEY;
ATKINS; CORESH et al., 2007, CROWE et al., 2008) e aumenta o risco de desfechos
adversos (MATSUSHITA; VAN DER VELDE, ASTOR et al, 2010; ASTOR;
GANSEVOORT; MATSUSHITA et al., 2011; LEVEY; DE JONG; CORESH et al., 2011).
Apresenta particular interesse no estudo das desigualdades na satde, pois como muitas
doencas cronicas, hd um marcado gradiente social na incidéncia de doenca renal. Fatores de
desvantagem social, incluindo baixo status socioecondomico (HSU; LIN; VITTINGHOFF et
al., 2003), baixa renda e etnia minoritaria (LIPWORTH; MUMMA; CAVANAUGH et al.,
2012) estdo fortemente associados com maiores taxas da DRC. H4 também evidéncias
consistentes de que os individuos desfavorecidos com DRC tém menos acesso a tratamento de
qualidade (ASHBY; KALBFLEISCH; WOLFE et al., 2007, WENG; JOFFE; FELDMAN et
al., 2005).

A prevaléncia atual da DRC, em todos os seus estagios, foi estimada em 10,4% da
populacao mundial, sendo que 78% estariam nos paises em desenvolvimento (MILLS; XU;
ZHANG et al., 2015). No Brasil, existem poucos estudos que estimam a prevaléncia de DRC.

Silva, Gémez, Lugon et al. (2016) encontraram prevaléncias que variou de 8,4 a 10,3%, e
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Bastos, Bastos e Ribeiro et al. (2009) relataram que 9,6% eram em individuos abaixo de 60
anos e 25,2% naqueles acima de 60 anos.

Definida como anormalidade da estrutura e/ou fun¢do dos rins presentes por mais
de trés meses com implicagdo para a saude, a DRC passou a ser objeto de diretrizes
internacionais que preconizam seu diagndstico precoce e prevengdo (Figura 1) (NATIONAL
KIDNEY FOUNDATION, 2013).

O diagnoéstico da DRC ¢é baseado em trés componentes: I- um componente
anatomico ou estrutural (marcadores de dano renal); II- um componente funcional (baseado
na taxa de filtragdo glomerular - TFG) e III um componente temporal. Segundo os critérios
estabelecidos, o paciente com TFG < 60 ml/ min/ 1,73m2 ou TFG > 60 ml/min/ 1,73m2, porém,
associada a pelo menos um marcador de dano renal como exemplo, albumintria e mantido

por um periodo superior a 3 meses, ¢ portador de DRC (BASTOS; KIRSZTAIJN, 2011).

Categoria de albuminuria persistente
Descricao e taxa
Al A2 A3
Normal ou pouco | Moderadamente | Severamente
aumentado aumentado aumentada
<30 mg/g 30-300 mg/g > 300 mg/g
< 3 mg/mmol 3-30 mg/mmol | > 30 mg/mmol
— 1 Normal a alto >90 - + ++
B
= 2 Pouco diminuido 60-89 - + ++
g o«
§ § 3* | Pouco a moderadamente | 45-59 + ++ +++
£ diminuido
g & 3b Moderadamente a 30-45 ++ -+ +++
3 2 severamente diminuido
2 A 4 Severamente diminuido | 15-29 +++ +++ +++
§ 5 Faléncia renal <15 -+ - -

TGF: taxa de filtracdo glomerular. Risco para DRC: (-): baixo risco (auséncia de DRC e se ndo houver outros
marcadores de lesdo renal); (+): risco moderadamente aumentado; (++): alto risco; (+++): muito alto risco.

Figura 1 - Prognoéstico de doenca renal cronica pela taxa de filtragdo glomerular e categorias
de albumindria.
Fonte: Adaptada National Kidney Foundation, 2013.

A TFG ¢ uma medigao direta da funcdo renal e se apresenta reduzida antes do
inicio dos sintomas da doenga (LI; XUN; CUI et al., 2012). Esta ¢ amplamente aceita como

indicador da fun¢do renal em pacientes saudaveis e doentes e, nesse sentido, valores
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fidedignos sdo fundamentais para a tomada de decisdo clinica mais correta (MANJUNATH;
SARNAK; LEVEY, 2001).

A National Kidney Foundation -NKF (2002) recomenda estimar a TFG a partir de
equagoes baseadas na creatinina, como a equacao do estudo Modification of Dietary Chronic
Kidney Disease (MDRD) (NYMAN; GRUBB; STERNER et al., 2001) ou a equagdo do
CKD-EPI (Chronic Kidney Disease Epidemiology) (LEVEY; STEVENS; SCHMID et al.,
2009), desenvolvida mais recentemente e com maior precisdo (MILLER, 2009; SOARES;
EYFF; CAMPANI et al., 2010).

Vale destacar que algumas condi¢des exigem uma avaliagdo mais precisa da TFG,
como antes do transplante renal, extremos de idade e superficie corporea, desnutricdo grave
ou obesidade, doengas musculo esquelético, paraplegia ou quadriplegia, dieta vegetariana e
antes da administragdo de cursos prolongados de medicamentos (STEVENS; LEVEY, 2009;
SOARES, EYFF; CAMPANI et al., 2009).

A literatura relata uma associagdo em forma de J entre a TFG e a mortalidade por
todas as causas e por causa cardiovascular (DONFRANCESCO; PALLESCHI; PALMIERI et
al., 2013). A redugdo da TFG e a elevacdo da albumintria, as duas principais medidas para
definicdo da DRC (NATIONAL KIDNEY FOUNDATION, 2002), frequentemente coexistem
como fatores de risco cardiovascular tradicionais, sendo a hipertensdo a mais comum (WEN;
CHENG; TSAI et al., 2008; USRDS, 2011). Em uma metanalise com 1.089.496 participantes
de 32 populagdes gerais e de alto risco, a redugdo da taxa de filtragdo glomerular estimada
(eGFR) e alta relagdo creatinina albuminuria mostraram associagdes dose dependentes com
todas as causas de mortalidade cardiovascular e DRC terminal em individuos ndo hipertensos
e hipertensos (FOX; MATSUSHITA; WOODWARD et al., 2012).

Outrossim, uma TFG anormalmente elevada, também chamada hiperfiltragao
renal (HFR), apresenta um estagio precoce e potencialmente reversivel da disfuncdo renal. A
pressdo intraglomerular pode estar elevada na doenca glomerular como uma adaptacdo
compensatoria a permeabilidade reduzida da parede capilar glomerular a 4gua e ao soluto. A
alta pressdo intraglomerular e o estresse de cisalhamento podem causar danos adicionais ao
néfron e desprendimento das células epiteliais glomerulares da parede capilar glomerular,
com consequente progressao da DRC (NEURINGER; BRENNER, 1992).

Com base em varios estudos transversais, a HFR esta associada a diversas
condigdes clinicas, como diabetes (MOGENSEN; CHRISTENSEN, 1984; SCHMIEDER;
MESSERLI; GARAVAGLIA et al.,, 1990), obesidade (CHAGNAC et al., 2003) pré-
hipertensao e prediabetes (OKADA; YASUDA; TSUSHITA et al., 2012), bem como fatores
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de estilo de vida, como tabagismo (MAEDA; HAYASHI; SATO et al., 2011), falta de
atividade fisica, consumo de bebida alcodlica (PARK; KO; SONG et al., 2013) e ingestdo
elevada de sodio (KIRSZTAJN; SALGADO; DRAIBE et al., 2014).

A ingestdo elevada de sddio tem sido implicada na progressio da DRC e a
deficiéncia na sua excrecdo, frequentemente, estd presente ja4 nos pacientes com
comprometimento da fungdo renal, fazendo com que ocorra elevagdo da pressao arterial,
proteinuria, HFR e resposta reduzida ao bloqueio do SRAA (KIRSZTAJN; SALGADO;
DRAIBE et al., 2014).

2.4 Fatores associados a excrecao elevada de sodio e a doenca renal cronica

2.4.1 Obesidade

Ao longo das ultimas décadas, a prevaléncia de obesidade aumentou
dramaticamente, atingindo aproximadamente um em cada trés adultos nos EUA e um em cada
cinco adultos no mundo desenvolvido (NG; FLEMING; ROBINSON et al., 2014). Dados
publicados do NHANES indicaram que quase trés em cada quatro adultos afro-americanos
poderiam ser classificados como sobrepeso ou obesidade. Vale ressaltar que a prevaléncia de
obesidade ¢ maior em mulheres afro-americanas do que nos homens e quase 40% dos homens
afro-americanos com idades entre 40 e mais velhos sao obesos (FLEGAL, CARROLL; KIT et
al., 2012)

No Brasil, o excesso de peso cresceu 26,3% em dez anos, passando de 42,6% em
2006 para 53,8% em 2016. Considerando apenas a obesidade, neste mesmo periodo, houve
um aumento de 60%, passando de 11,8% para 18,9%, sendo maior no sexo feminino
(BRASIL, 2016).

Devido a sua estreita associacdo com diabetes e HA, o sobrepeso e a obesidade,
que atingem proporg¢des epidémicas no mundo todo (HARIHARAN; VELLANKI; KRAMER
et al., 2015) sdo importantes fatores de risco para o desenvolvimento da DRC, especialmente
em adultos. Também sugerem que a obesidade tem implicagdes para a doenga renal que ¢
independente da diabetes ¢ HA. Ademais, aspectos dietéticos, incluindo alguns padrdes
alimentares dos obesos, tém sido identificados como possiveis fatores de risco para DRC

(SILVA JUNIOR; MATOS, 2016).
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O aumento na reabsor¢do de sodio e a consequente expansdo de volume ¢ um
evento central no desenvolvimento da HA associada a obesidade. H4 ainda um aumento no
fluxo sanguineo renal, na TFG e na fragdo de filtragdo (HALL et al., 2004).

A obesidade leva ao aumento da reabsorc¢ao tubular renal de sddio, prejudicando a
natriurese pressorica ¢ causando expansdo de volume devido a ag¢do do sistema nervoso
simpatico ¢ SRAA. Ocorre também compressao dos rins, especialmente quando a obesidade
visceral esta presente (KOPPLE, 2010; HALL et al., 2004; KOPPLE; FEROZE, 2011).

Atualmente, sabe-se que o tecido adiposo ndo € apenas um reservatério de
gordura, mas um tecido dindmico envolvido na produ¢do de adipocinas, incluindo a leptina,
adiponectina, fator de necrose tumoral-a, proteina quimiotitica de mondcitos-1, fator de
transformagdo do crescimento-B e angiotensina-II (DECLEVES; SHARMA, 2015). Uma
série de eventos ¢ desencadeada pela obesidade, incluindo resisténcia a insulina, intolerancia a
glicose, hiperlipidemia, aterosclerose e hipertensdo, estando todos associados a aumento do

risco cardiovascular (AVESANI; PEREIRA; CUPPARI, 2009).

2.4.2 Sexo

A influéncia das diferengas de sexo na incidéncia de DRC nd3o ¢é bem
compreendida, embora se saiba que homens e mulheres com DRC tém diferentes taxas de
progressao da disfungdo renal (SILBIGER; NEUGARTEN, 1995). Uma meta-analise
demonstrou que os homens com DRC de varias etiologias mostraram um declinio mais réapido
na func¢do renal do que as mulheres com DRC ao longo do tempo (NEUGARTEN;
ACHARYA, 2003).

Evidéncias recentes apontam para os papéis importantes que os esterdides sexuais,
cromossomos sexuais e género desempenham na mediagdo ou predisposi¢do de individuos a
doengas renais, cardiovasculares e metabdlicas (RECKELHOFF; SAMSON, 2015).

Sugere-se também que essas diferengas sexuais estdo associadas ao diabetes,
dislipidemia e fatores alimentares, como também com a estrutura e fun¢do renal, efeitos
celulares diretos de hormonios sexuais, sistema renina-angiotensina, prostaglandinas,
citocinas, fatores de crescimento, e estrogénios (SILBIGER; NEUGARTEN, 1995).

Uma meta-anélise com 2 051 158 participantes (54% mulheres) de coortes da
populacao geral, de alto risco e com DRC, mostrou que mortalidade por todas as causas e
mortalidade cardiovascular foram maiores nos homens em todos os niveis de taxa de filtragao

glomerular estimada (NITSCH; GRAMS; SANG et al., 2013).
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2.4.3 Idade

O resultante aumento na expectativa de vida em conjunto com as menores taxas
de natalidade, que normalmente acompanham o desenvolvimento socioecondmico, significa
que as pessoas mais velhas sdo responsdveis por uma propor¢do maior da populacdo geral
(WHO,2012).

Nos Estados Unidos, o nimero de individuos > 65 anos, dobrara de 40 milhdes
para 80 milhdes nos proximos 30 anos. O envelhecimento global tem implica¢des de longo
alcance para os sistemas de cuidados a satde que terdo de lidar com a crescente procura
destes servigos, pois a maioria dos idosos apresenta duas ou mais condigdes de saude cronicas
e estas condi¢des sdo mais ampliadas na populagdo de renal cronico (FUNG; MANJULA,
2016).

A expectativa de vida ao nascer do brasileiro em 2015 era de 75,5 anos com base
nos dados do IBGE. (BRASIL, 2015). Com o aumento da populacdo idosa, as doengas
cronicas nao transmissiveis tém se tornado mais prevalentes, dentre elas, a hipertensao arterial
sist€émica e o diabetes mellitus que sdo considerados os principais fatores de risco para o
desenvolvimento da DRC, (BASTOS, KIRSZTAIJN et al., 2011).

Para esclarecer a relevancia clinica da DRC em adultos idosos, varios estudos
avaliaram o prognostico desta populagcdo com diferentes estagios de DRC. A maior dessas
analises foi o estudo do CKD-EPI que incluiu mais de 2 milhdes de adultos de 46 estudos de
coorte de populagdes gerais, de alto risco para DRC (MATSUSHITA; BALLEW; ASTOR et
al. 2013). Nesta andlise, a mortalidade foi maior com niveis mais altos de albuminuria e
menores niveis de eGFR em todos os grupos etarios (HALLAN; MATSUSHITA; SANG et
al., 2012).

Na auséncia de albumintria ou causa conhecida de doenca renal, alguns
questionam, se uma baixa TFG em pessoas idosas ¢ um verdadeiro estado da doenca. Isto ¢
especialmente aplicdvel aqueles com apenas uma redu¢do modesta na TFG (por exemplo,
GFR 50-60 ml/min/1,73m?), o que corresponde a uma grande proporc¢ao da populacao adulta
mais velha com DRC. Na verdade, alguns argumentam que as mudangas estruturais
relacionadas a idade do rim podem ser consideradas uma parte normal do envelhecimento,
especialmente na auséncia de outros eletrolitos ou anormalidades metabolicas (WINEARLS;
GLASSOCK, 2011).

Com o envelhecimento, o rim apresenta um declinio progressivo na taxa de

filtracdo glomerular acompanhado de danos inflamatérios e oxidativos, espessamento da
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membrana basal glomerular e expansdao do mesangio glomerular e da matriz extracelular. A
lesdo esclerdtica e isquémica glomerular resultante leva a perda progressiva de néfrons
funcionantes e ¢ exacerbada pela hipertensdo (POGGIO; RULE; TANCHANCO et al., 2009;
RULE; AMER; CORNELL et al., 2010).

Embora o declinio da fungdo renal relacionado com a idade possa ser
suficientemente lento para nao ter um impacto 6bvio em individuos saudaveis, a funcao renal
reduzida deixa o rim susceptivel a mais danos, quando sujeito a insultos adicionais, se ha

déficit de néfrons preexistente (BAYLIS. 2005).

2.4.4 Raca

No Brasil, concentra-se a maior populagdo negra, englobando pretos e pardos,
fora da Africa e ¢ a segunda do mundo, superada apenas pela Nigéria. Mais de 40% da
populagdo brasileira corresponde a afrodescendentes. Em geral, esta fracdo da populagdo, do
ponto de vista econdmico e social, ¢ mais pobre e menos instruida que o restante da populagao
brasileira. Grande parte vive na periferia de centros urbanos, com moradias inadequadas,
baixa cobertura de saneamento basico, propor¢ao elevada de analfabetismo, pouca
qualificagdo profissional e pouca perspectiva de ascensdo social. E uma populagio
marginalizada, discriminada socialmente e mais vulneravel a violéncia e a doengas (ALVES;
BARBOSA, 1998).

Segundo dados do IBGE, mais da metade da populacdo brasileira ¢ de pretos ou
pardos. Desses, apenas 17,8% estdo entre os mais ricos e 75% entre os mais pobres. Em 2015,
apenas 12,8% de negros e pardos chegaram a cursar o nivel superior, apesar da influéncia de
politicas de agdes afirmativas terem dobrado este nimero. Na populagdo de brancos, este
percentual ¢ quase o dobro (26,5%). A pesquisa também revela que as pessoas pretas € pardas
tém mais probabilidade de viver em condi¢des precdrias, sem acesso a agua, esgoto e coleta
de lixo (BRASIL, 2016).

Dados epidemiologicos indicam que os negros brasileiros, homens ou mulheres,
adoecem mais e morrem mais cedo, em todas as idades. Os negros tém maior incidéncia de
algumas doencas como anemia falciforme, diabetes, hipertensdo arterial, miomas e a
deficiéncia da enzima glicose-6-fosfato desidrogenase. Entretanto, ¢ a pobreza cronica e
abrangente, que completa os principais determinantes do quadro de saude da populagdo negra

no Brasil (FIOCRUZ, 2004).
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Evidéncias indicam que individuos pertencentes a minorias étnicas ou raciais
sofrem com elevadas taxas de DRC nao diagnosticada e ndo tratada e com piores desfechos
(GARCIA; VIVEKANAND, 2015). Dados de estudos americanos relatam que os negros
americanos sao mais suscetiveis a hipertensdo e doenca renal do que os brancos. Tanto
normotensos quanto hipertensos e sao mais propensos a terem sal sensibilidade (MYRON;
WEINBERGER, 1993).

A origem africana e as condigdes historicas da colonizagdo das Américas t€m
servido de substrato para o surgimento de hipoteses genéticas que expliquem a maior
prevaléncia da hipertensao entre as populagdes negras. O papel preponderante que o
metabolismo do sodio desempenha na regulacdo do volume sanguineo e no equilibrio
tensional sugeririam que os negros seriam mais propensos a sofrer de uma mutacgdo genética
que afetaria a sua natriurese (KAUFMAN; HALL, 2003).

Esse distarbio funcional, de acordo com a hipotese da escravidao, se daria por
serem os negros oriundos de uma regido quente, imida e pobre em suprimentos de sal, que os
tornaria incapazes de reter sodio, e pelo efeito de uma selecdo dos sobreviventes a travessia
do Atlantico. Segundo tal hipotese, esses escravos estiveram sujeitos ao estresse € a privacao
de 4gua e sal durante a viagem, e aqueles que sobreviveram apresentariam uma resposta
adaptativa para reteng¢do de so6dio. A exposi¢do abrupta, no novo continente, a uma dieta de
baixa qualidade e rica em sal teria um efeito negativo, tornando-os mais sensiveis ao sal e
consequentemente mais suscetiveis a hipertensao (KAUFMAN; HALL, 2003).

Outra hipdtese estaria relacionada a selecdo, pela exposi¢do a malaria na Africa,
de individuos com eritrocitos com maior concentracao de sédio e menor de potassio quando
comparados aos caucasianos (MILLER, 1994). Em defesa da validade dessa hipdtese, Grim
(2003) anteveem, por meio das técnicas genéticas e do teste para sensibilidade ao sal, a
possibilidade de identificagdo dos genotipos para sensibilidade ao sal com variagdes entre
grupos étnico-linguisticos na Africa, que essas variagdes genéticas serdo preditoras da
sensibilidade ao sal em afro-americanos e que os genes para sensibilidade ao sal sdo mais
comuns nos descendentes da didspora negra do hemisfério ocidental.

As diferengas biologicas nos mecanismos de controle da pressdo arterial ou no
ambiente e habitos de brancos e negros estdo entre as causas potenciais. A maior prevaléncia
de hipertensdo em negros que vivem nos Estados Unidos em vez de Africa demonstra que as
caracteristicas ambientais e comportamentais sdo 0s motivos mais provaveis para a maior
prevaléncia em negros que vivem nos Estados Unidos (COOPER; WOLF-MAIER; LUKE,
2005).
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3 OBJETO DO ESTUDO

Estimativa da excre¢do de sodio, taxa de filtracdo glomerular em individuos

afrodescendentes residentes em Alcantara-Ma.
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4 HIPOTESES DO ESTUDO

a) Afrodescendentes hipertensos apresentam maiores niveis de excre¢ao urinaria
de sodio;

b) Fatores demogréficos, estilo de vida e clinico laboratoriais estdo associados
com maiores niveis de excre¢ao de sodio;

c) Existe associagdo positiva entre excrecao urindria de sodio e taxa de filtracao

glomerular.
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5 OBJETIVOS

5.1 Geral

Determinar a estimativa da excrecdo de sodio em amostra isolada de urina e
correlacionar com a taxa de filtragdo glomerular estimada em afrodescendentes residentes no

municipio de Alcantara- MA.

5.2 Especificos

a) Descrever o perfil sociodemografico e clinico laboratorial dos
afrodescendentes em estudo;

b) Estimar a excre¢do urindria de sédio em hipertensos € normotensos;

¢) Determinar a taxa de filtragdo glomerular estimada;

d) Identificar quais varidaveis clinica e laboratoriais que apresentam relagdo com

estimativa da excre¢do urindria de sddio e com taxa de filtracdo glomerular.
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6 METODOS

6.1 Delineamento do estudo

Este estudo esta inserido em uma pesquisa intitulada “Prevaléncia de doenca renal
cronica no municipio de Sao Luis e em comunidades quilombolas de Alcantara, Estado do
Maranhao - PREVRENAL”.

Trata-se de um estudo transversal em que foi avaliada a estimativa da excregdo de
sodio em amostra isolada de urina e sua correlagdo com a taxa de filtragdo glomerular

estimada em afrodescendentes.

6.2 Populacio e amostra

Para o calculo do tamanho da amostra do aprimeiro artigo, foi realizado um estudo
piloto com 76 afrodescendentes da populacdo estudada, para estimar a taxa média de excregao
de sodio. Assumindo uma taxa média de excre¢do de sédio de 211,4 mmol / d, desvio padrao
de 71,4 mmol / dia e um erro de amostragem de 7 mmol / dia, obtivemos um tamanho de
amostra de 810 individuos. Considerando eventuais perdas, a amostra foi aumentada em 10%.
No entanto, por esse estudo fazer parte do projeto PREVRENAL, 1.162 afrodescendentes
preencheram os critérios de inclusdo e compuseram a amostra.

O segundo artigo, o tamanho da amostra foi calculado com base no poder de
detectar correlacdes entre eTFG e excrecao de sddio, assumindo que a correlagdo entre as
duas medidas ¢ pelo menos 0,10, erro alfa de 0,05, com teste de duas colunas e poténcia de
0,90 para detectar uma grande correlagdo . O tamanho minimo calculado da amostra foi de
1.047 individuos. Foram adicionados 15% adicionais para compensar eventuais perdas (n =

1,205).

6.3. Critérios de inclusao

Participaram deste estudo individuos de ambos os sexos com idade igual ou
superior a 18 anos, que foram selecionados por um processo de amostragem probabilistica
aleatoria em dois estagios, sendo o setor censitario, representado pelas comunidades
quilombolas, e o domicilio, respectivamente sendo as unidades do primeiro e segundo estagio.
Todos os individuos com idade igual ou superior a 18 anos localizados em cada domicilio

foram entrevistados. Os individuos que aceitaram participar do estudo receberam explicacdes
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sobre o objetivo do estudo e assinaram o Termo de Consentimento Livre e Esclarecido

(TCLE).

6.4 Critérios de nao inclusio

Nao foram incluidos neste estudo individuos menores de 18 anos, >60 anos,
gestantes, portadores de doenca cronica consumptivas (cancer ou sindrome da
imunodeficiéncia adquirida), doengas hematoldgicas, doengas autoimunes, infec¢do sistémica
ou do trato genito-urindrio, doenga renal cronica e/ou aguda em terapia dialitica e aqueles em
uso de medicagdes imunossupressoras ou com distirbios tireoidianos, baseado na historia

clinica e exame fisico.

6.5 Instrumento de coleta de dados

A coleta de dados foi realizada por professores e estudantes dos Cursos de
Medicina, Nutrigdo e Enfermagem da Universidade Federal do Maranhdo (UFMA) e
profissionais de saude integrantes do projeto de pesquisa.

Todos os pesquisadores diretamente envolvidos no projeto foram treinados sobre
os procedimentos de execug¢do do projeto, como preenchimento do formulério, termo de
consentimento e afericdo da pressdo arterial, assim como no que se refere ao sigilo de
informacdes. A coleta de dados foi realizada de agosto de 2012 a agosto de 2013 e ocorreu em
duas etapas.

A primeira etapa do estudo consistiu da coleta de dados em domicilio, mediante
entrevista por meio de formulédrio estruturado com questdes referentes as informacdes
demograficas, socioecondmicas, estilo de vida, doencas pregressas relacionadas, consumo de
medicamentos, uso de servicos de satde e afericdo da pressdo arterial. Este formulario foi
aplicado a todos os individuos com idade igual ou maior de 18 anos que aceitaram participar
do estudo.

Para avaliagdo da condi¢do econdmica, foi considerada a renda familiar mensal,
de acordo com o numero de salarios minimos, e o Critério de Classificacdo Econdmica Brasil
(CCEB), construido para definir as classes nas regides metropolitanas do pais. O CCEB
divide a populacao em sete classes: Al e 2, Bl ¢ 2, C, D e E, na ordem do melhor para o pior
nivel (ABEP, 2012). A escolaridade dos individuos foi categorizada em < 8 anos e > 8 anos

de estudo concluido.
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Apds a aplicagdo do questiondrio, foi aferida a pressdo arterial (PA) no brago
direito do individuo, com o mesmo sentado, em repouso de no minimo cinco minutos,
utilizando esfigmomanometro digital (Omron®705-IT, Japan) e com manguito apropriado,
cobrindo aproximadamente 80% da é4rea do brago. Foram realizadas trés medidas, com
intervalo minimo de trés minutos de uma para a outra, sendo a primeira descartada, a fim de
obter-se a média. Para classificagdo da PA, foi utilizada a proposta pela VII Diretrizes
Brasileira de Hipertensdao (SBC; SBH; SBN). (MALACHIAS et al.,2016).

Concluidas as afericdes da PA, foram entregues aos individuos dois coletores de
urina, cada um previamente identificado com nome e nimero um e dois, para a primeira € a
segunda urina, que se referem respectivamente a primeira ¢ a segunda mic¢do do dia. A
primeira amostra foi utilizada para o sumario de urina, e a segunda para analise da creatinuria,
microalbuminuria e excre¢ao do sodio.

Em seguida, o sujeito da pesquisa foi orientado sobre a coleta de sangue que fora
realizada no dia seguinte, em local predefinido pelos pesquisadores e lider comunitario, assim
como da necessidade de jejum de 12 horas.

Para a avalia¢do antropométrica, foi calculado o indice de massa corporal (IMC)
por meio da razdo do peso corporal e o quadrado da altura e utilizada a classificagdo
recomendada pela OMS, sendo considerado: baixo peso quando IMC < 18,5 kg/m?; eutrofia,
IMC > 18,5 kg/m? e < 25 kg/m?; sobrepeso, IMC > 25 kg/m? e < 30 kg/m?; e obesidade, IMC
> 30 kg/m* (WORLD HEALTH ORGANIZATION, 1998). Também foi utilizada a
circunferéncia da cintura (CC), mensurada no ponto médio entre a ltima costela e a crista
iliaca no momento da expiragdo, utilizando trena antropométrica ndo extensivel (Sanny®,
Brasil) e o ponto de corte adotado foi: risco elevado quando CC > 94 cm para homens e > 80
cm para mulheres; e risco muito elevado, CC > 102 cm para homens e > 88 cm para mulheres.

Foram realizadas dosagens séricas de: creatinina (Valor de Referéncia - VR: 0,40
a 1,40 mg/dL; método de Jaffé); glicemia de jejum (VR < 100 mg/dL; Hexoquinase UV
Automatizado); triglicerideos (VR: desejavel < 150mg/dL, limitrofe 150 a 199 mg/dL, alto >
200 mg/dL; Enziméatico/Trinder Automatizado); colesterol total (VR: desejavel < 200mg/dL,
limitrofe 200 a 239 mg/dL e alto > 240 mg/dL; Enzimatico/Trinder Automatizado); HDL-c
(VR: desejavel > 50 mg/dL para homens e > 40 mg/dL para mulheres; Dextran/Sulfato
Magnésio/Sulfato Automatizado); LDL-c (VR: desejavel < 130 mg/dL, limitrofe 130 a 159
mg/dL e alto > 160 mg/dL; Dextran/Sulfato Magnésio/Sulfato Automatizado). Apds a coleta,

o sangue foi centrifugado e, assim como a urina, foi acondicionado em caixas térmicas a baixa
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temperatura. O material bioldgico foi entdo encaminhado para laboratorio de referéncia onde
foram realizadas as analises seguindo metodologias padronizadas.

A excrecdo urindria de sodio foi estimada pela equagdo de Kawasaki, Itoh,
Uezono et al. (1993) especificada por sexo, ja validada no Brasil e descrita abaixo. A partir da
creatinina predita (CrPre24h) e a relagdo sddio/creatinina na urina casual (NaUr), foi estimado

o contetdo total de sddio na urina de 24h (Na24h).

e CrPre24h (mg) = [(15,12 x peso, kg) + (7,39 x altura, cm) - (12,63 x idade)] —
79,9 (Homem);

e CrPre24h (mg) = [(8.58 x peso, kg) + (5,09 x altura, cm) - (4,72 x idade)] —
74,95 (Mulher).

e NaUr = Na (mEqg/L) em amostra de urina /Cr (mg/dL) em amostra de urina

e Na24h (mg) =23 x 16,3 x [(NaUr x 10) x CrPre24h]>’.

Para avaliagdo da fung¢do renal, foi utilizada a Equagao CKD-EPI:

RFGe (ml/min/1,73 m?) = 141 X min (creatinina sérica/k, 1)a X max (creatinina
sérica/k, 1)-1,209 x 0,993 Idade x 1,018 se mulheres — 1,159 se negros

Onde: k = 0,7 para mulheres e 0,9 para homens; o = - 0,329 para mulheres ¢ — 0,411
para homens; min indica o0 minimo de creatinina sérica ou 1; e max indica 0 maximo
de creatinina sérica ou 1 (LEVEY; STEVENS; SCHMID et al., 2009)

Considerando que a atual definigdo de DRC (NKF, 2012) necessita da
confirmagio da redugdo do RFG (<60 ml/mim/1,73m?) por um periodo igual ou maior que
trés meses, os individuos que apresentaram na primeira avaliagio RFG <60 ml/mim/1,73m?,

apos trés meses foram submetidos a nova coleta para a segunda avaliacao e diagnostico.
6.6 Processamento de dados

Os dados coletados foram armazenados em um banco de dados especifico criado
no programa EPI INFO 2000. Para assegurar a validade na entrada dos dados, os mesmos
serdo digitados duas vezes, por pessoas diferentes, e depois comparados.
6.7 Analise estatistica

Os dados foram analisados usando o software STATA 14.0 (Stata Corporation,

College Station, Texas). Inicialmente foi realizada a andlise descritiva para ilustrar a

distribuicdo da frequéncia de cada varidvel. As varidveis categoricas foram apresentadas sob a
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forma de frequéncias e porcentagens e as numéricas na forma de médias e desvios-padrao
(média = DP). A normalidade das varidveis quantitativas foi testada pelo teste de Shapiro-
Wilk.

Para o primeiro artigo, a associagdo entre as variaveis categoricas e a presenca de
hipertensdo arterial foi analisada por meio do teste qui-quadrado com um nivel de
significancia de 5%. Para estimar o efeito independente das variaveis na excrecdo de sodio,
utilizou-se um modelo de regressdo linear multivariada e as varidveis testadas no modelo
apresentaram p <0,20 na analise ndo ajustada. As variaveis cujo valor de p foi inferior a 0,05
foram consideradas estatisticamente significativas. Razdo de Preveléncia (RP) e seus
intervalos de confianca foram obtidos (IC 95%). Foi utilizada uma transformagao logaritmica
em todas as varidveis para atender a suposi¢ao de distribui¢do normal exigida nos modelos de
regressao linear.

Para o artigo 2, a avaliagdo das diferencas por sexo, foram utilizados teste t-
Student ou Mann-Whitney, quando aplicado. O nivel de significancia adotado para a analise
foi de 5%. Um modelo de regressao linear multivariada foi ajustado para determinar a relagdo
entre TFGe e excrecdo de sodio. Na andlise de regressdo, as varidveis numéricas
independentes foram redimensionadas subtraindo sua média e dividindo-se por seus desvios
padrdo. Essa padronizagdo foi realizada para facilitar a comparabilidade da importancia

relativa das varidveis independentes no modelo.

6.8 Aspectos éticos

Em cumprimento aos requisitos exigidos pela Resolu¢do 466/2012 do Conselho
Nacional de Saude para pesquisas envolvendo seres humanos, o referido projeto foi aprovado
pelo Comité de Fta em Pesquisa do Hospital Universitario/lUFMA sob o Parecer

Consubstanciado N°. 13.942/2012.
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7 RESULTADOS

7.1 CAPITULO I - Artigo 1

SODIUM EXCRETION AND ASSOCIATED FACTORS IN URINE
SAMPLES OF AFRICAN DESCENDANTS IN ALCANTARA,
BRAZIL: A POPULATION BASED STUDY.

Submetido: RENAL FAILURE. Qualis B2
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Abstract

In most countries, salt intake has been excessive and constitutes one of the main risk factors
for disease development, especially hypertension. Factors such as age, gender, sedentary
lifestyle, smoking, African descent, obesity, dietary habits and family history of hypertension
may be associated with high blood pressure. Studies show a positive association between the
excretion of sodium and increased blood pressure. We evaluated the urinary excretion of
sodium and associated factors in isolated urine samples of African descendants from
remaining quilombos. We performed a cross-sectional, population-based study with 1,162
African descendants living in remaining quilombos in Alcantara, Maranhdo, Brazil.
Demographic, nutritional, clinical and laboratory data were analysed. Urinary sodium
excretion was estimated using the Kawasaki equation. A multivariate linear regression model
was used to identify the variables related to sodium excretion. The average age was 37.6£11.8
years and 51.2% were women. The prevalence of hypertension was 21.3%. The average
urinary excretion of sodium was high, especially among the hypertensive (217.9£90.1 mmol/d
vs 199.2483.0 mmol/d; p=0.002). After an adjusted analysis, only the waist circumference
(RP=1.16; 1C95%: 1.03-1.30), triglyceride (RP=1.13; 1C95%: 1.05-1.22), systolic blood
pressure (RP=1.19; IC95%: 1.08-1.32) and CKD-EPI (RP=1.24; IC95%: 1.15-1.35) remained
related to urinary sodium excretion. African descendants had a high rate of sodium excretion,
especially among those who had hypertension. Abdominal adiposity, triglyceride and systolic
blood pressure levels, and renal function by CKD-EPI equation were associated to urinary

sodium excretion.

Keywords: Sodium; Excretion; Hypertension; African Continental Ancestry Group;

Vulnerable Groups.
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Introduction

High sodium intake is one of the main risk factors for the development of diseases
such as strokes, left ventricular hypertrophy, chronic kidney disease and especially
hypertension [1]. Association between sodium intake and hypertension has been showed since
the 50s in different populations. These studies demonstrate positive linear correlation between
the prevalence of hypertension and average intake of sodium [2, 3].

The excessive consumption of salt has been observed worldwide, ranging from 9 to
12 grams per person per day [4]. The World Health Organization (WHO) recommends a
maximum 5 grams of salt (2,000 mg of sodium) per day for adults [5].

Sodium excretion in a 24-hour urinary sample is considered the gold standard for
evaluation of sodium intake. However, the difficulties associated with the accuracy of urine
collection may interfere with the results, especially in population studies. Thus, the estimate
of sodium intake from the collection of random urine, at a population level, has been
increasingly used as a convenient and affordable alternative. Several formulas have been
proposed to convert sodium in spot urine into a 24-hour excretion estimation using creatinine
to monitor urinary concentration [6].

Kawasaki et al. [7] and Tanaka et al. [8] proposed formulas based on random urine
samples in Japanese population. Estimates of urinary sodium excretion using these formulas
were close to the 24-hour excretion estimation. The authors concluded that the collection of
random urine is a suitable alternative to the 24-hour urine collection in population surveys.

Brazilian studies that evaluate the consumption of salt are scarce, mainly in minority
groups where there are differences in the amount of salt intake. These differences may be
attributed partly to the evidence of changes in eating habits and the westernization. These
factors may result in diseases and death by hypertension and other cardiovascular diseases in
future [9]. Thus, we aimed to evaluate the sodium excretion and associated factors in random
urine samples of African descent individuals who live in Quilombola communities in

Alcantara, Maranhao, Brazil.
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Methods

This is a cross-sectional population-based study that included African descendants
living in the city of Alcantara MA, Brazil. This study was part of the research project
‘PREVRENAL - Prevalence of chronic kidney disease in quilombo communities of
Alcantara, Maranhao state’. The PREVRENAL is a population-based cohort which evaluated,
during July 2012 to April 2013, 1,162 African descent individuals in 32 remaining quilombo
communities from Alcantara, Northern Maranhdo. This study was approved by the research
ethics committee at University Hospital, Federal University of Maranhao (HUUFMA), Sao
Luis, Maranhdo, Brazil.

Quilombos can be defined as ethnic and racial groups according to self-award
criteria, with its own historical trajectory, endowed with specific territorial relations with
presumption of descent from Afro-Brazilian slaves. In general, Quilombos have a certain
degree of geographical isolation and cultural practices that have a strong relationship with the
past [10]. The participants were selected by probabilistic sampling, per conglomerates in two
phases. The first consisted of the identification of the census sectors (139 quilombos); 32 of
these sectors were then selected. The homes in each sector were chosen at random sampling,
based on the calculation of the sample size. From the selected homes, all individuals aged 18
years or above were invited to participate in study. To those who accepted, explanations about
the purpose of the study were given and they signed an Informed Consent (IC).

As non-inclusion criteria, the following was adopted: individuals under 18, pregnant
women, patients with consumptive chronic diseases (cancer or acquired immunodeficiency
syndrome), hematological diseases, autoimmune diseases, systemic infection or genitourinary
tract infection, chronic and/or acute kidney disease under dialysis, and those using
immunosuppressive drugs or with thyroid disorders based on clinical history and physical
examination.

In order to calculate the sample size, a pilot study with 76 African descendants from
the studied population was conducted to estimate the average rate of sodium excretion.
Assuming an average sodium excretion rate of 211.4 mmol/d, standard deviation of 71.4
mmol/d and a sampling error of 7 mmol/d, we obtained a sample size of 810 individuals.
Considering eventual losses, the sample was increased by 10%. Nevertheless, owing to this
study makes part of the PREVRENAL project, 1,162 African descent people who met the

inclusion criteria composed the sample.
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The data collection occurred in two stages and was conducted by a multidisciplinary
team. All directly involved researchers who were trained on implementation procedures, such
as filling out forms, informed consent, measurement of blood pressure, anthropometric
measurements, collection of laboratory tests and confidential information.

The initial stage of the study consisted of collecting household data through
interviews using a structured questionnaire regarding demographic and socioeconomic data,
lifestyle, previous medical history, medication consumption, use of health services and blood
pressure measurements.

For the evaluation of the economic condition, the family monthly income was
categorised into multiples of minimum wages (which in Brazil was approximately $US
296.19), and also the Criterion of Brazilian Economic Classification (CCEB), defining classes
in metropolitan areas, were considered. The CCEB divides the population into seven classes:
Al and A2, B1 and B2, C, D and E, from best to worst [11]. The education of individuals was
categorised as < 8 years and > 8 years of study completed.

After the questionnaire, the blood pressure (BP) was measured on the individual's
right arm while seated, resting for at least five minutes, using a digital sphygmomanometer
(Omron® 705-IT, Japan), with an appropriate cuff covering approximately 80% of the arm
area. Three measurements were made with a minimum interval of three minutes each. The
first measurement was discarded and the average of the other two was obtained. To classify
the BP, the proposal made by the VI Brazilian Guidelines on Hypertension was used [12].

After BP measurements, two collectors of urine, each previously identified by the
name and numbers one and two, for the first and second urine of the collection day,
respectively, were delivered to individuals. The first sample was used for urine sediment and
the second for analysis of creatinine and sodium excretion. The subjects were instructed on
collection procedures and storage. The need to fast for blood collection and clinical exams
were also explained. They were also instructed to attend a location pre-determined by
researchers the next day to deliver the urine samples and to collect blood.

In the second stage, one day after the interview, the collection of biological material
and anthropometric measurements were conducted. Weight (in kilograms) was measured on a
portable digital scale (Plena®, Brazil) and height (in metres) with a stadiometer (Alturexata®,
Brazil), both following the recommended techniques.

For anthropometric measurements, the body mass index (BMI) was calculated as the
ratio of body weight and the square of the height. The classification recommended by the
WHO was used. The following was considered: underweight, BMI < 18.5 kg/m? normal
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weight, BMI > 18.5 kg/m? and < 25 kg/m?; overweight, BMI > 25 kg/m? and < 30 kg/m?; and
obese, BMI > 30 kg/m?. The waist circumference (WC), measured at the midpoint between
the last rib and the iliac crest at expiry, using a non-extensible anthropometric tape (Sanny®,
Brazil) was used. The adopted cut-off point was high risk, WC > 94 cm for men and > 80 cm
for women; and very high risk, WC > 102 cm for men and > 88 cm for women [13].

The blood and urine collected were identified. The blood was centrifuged and then
placed in Styrofoam batteries with ice and transported to the reference laboratory where the
analyses were performed.

Measurements of creatinine (Reference Value - RV: 0.40 to 1.40 mg/dL; Jaffé
method); fasting plasma glucose (RV < 100 mg/dL; Automated UV Hexokinase);
triglycerides (RV: desirable < 150 mg/dL, borderline 150 to 199 mg/dL, high > 200 mg/dL;
Enzyme/Trinder Automated); total cholesterol (RV: desirable <200 mg/dL, borderline 200 to
239 mg/dL, and high > 240 mg/dL; Enzyme/Trinder Automated); HDL-c (RV: desirable > 50
Automated); LDL-c (RV: desirable < 130 mg/dL, borderline 130 to 159 mg/dL and high >
160 mg/dL; Dextran/Magnesium Sulfate/Sulfate Automated).

mg/dL for men and > 40 mg/dL for women; Dextran/Magnesium Sulfate/Sulphate

The excretion estimation of the 24-h urinary creatinine (24hPrCr) and the ratio
sodium / creatinine in the casual urine (NaUr) were obtained for the estimation of sodium
excretion of 24h (Na24h) in random urine sample by the Kawasaki Equations [7] that were

validated in Brazil [14] as shown below:

e 24h PrCr (mg) = [(15.12 x weight, kg) + (7.39 x height, cm) - (12.63 x age)] — 79.9 (Male);
=[(8.58 x weight, kg) + (5.09 x height, cm) - (4.72 x age)] — 74.95 (Female)

e NaUr =[Na (mEq/L) in the spot urine /Cr (mg/dL) in the spot urine]

e Na24h (mg) =23 x 16.3 x [(NaUr x 10) x 24hPrCr].

The renal function was evaluated by serum creatinine and estimated glomerular
filtration rate (GF) by the equation proposed by the study Chronic Kidney Disease
Epidemiology (CKD-EPI) described below [15]. For the diagnosis of the reduced kidney
function, a GF of less than 60 mL/min/1.73 m? was considered [16]. GF (mL/min/1.73 m?) =
141 x min (serum creatinine/k, 1)a X max (serum creatinine/k, 1)-1.209 x 0,993 Age % 1,018

if women, 1,159 if blacks; with: k = 0.7 for women and 0.9 for men; o = - 0.329 for women
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and - 0.411 for men; min is the minimum serum creatinine or 1; and max indicates the
maximum serum creatinine or 1.

The collected data were analyzed using the STATA 14.0 software. The descriptive
analysis was initially performed. Categorical variables were presented through frequencies
and percentages, the numerical by means and standard deviation (mean+SD). The normality
of the numerical variables was assessed by the Shapiro-Wilk test.

Association between the categorical variables and the presence of arterial
hypertension was analysed using the chi-square test with a level of significance of 5%. To
estimate the independent effect of variables on sodium excretion, a multivariate linear
regression model was used, and the variables tested in the model were those presenting p <
0.20 at non adjusted analysis. Variables whose p value was less than 0.05 were considered
statistically significant. Rate prevalence (RP) and their confidence intervals were obtained (CI
95%). A logarithmic transformation was used in all variables to meet the normal distribution

assumption required in linear regression models.

Results

The study sample consisted of 1,162 individuals with an African descent. 51.2%
were women with a mean age of 37.6+11.8 years. 89.9% individuals declared themselves as
black or brown, and 58.6% had up to eight years of schooling. According to the CCEB,
88.7% were in classes D and E. It was observed that 84.8% had no fixed income and/or
received up to the monthly minimum wage. The prevalence of alcoholism and smoking was
47.0% and 10.4%, respectively.

Considering the anthropometric evaluation, it was observed that 46.4% of
respondents were overweight according to the BMI, and 45.6% had a risk of cardiovascular
diseases according to WC (Table 1).

Considering the clinical characteristics of the study sample, 36.9% had an altered
fasting glucose and serum levels above the total cholesterol desirable, i.e., 33.7%, LDL-C
29.5%, and triglycerides 22.8%. Those with HDL-C serum levels below the recommended
were 43.9%. Considering the renal function through the CKD-EPI equation, 0.5% of subjects
had a reduced glomerular filtration (Table 2).

The prevalence of hypertension was 21.3%. Hypertensive individuals, compared to
normotensive, were elderly (41.3% vs. 14.9%; p<0.001), less educated (71.3% vs. 55.2%; p =
0.001), were overweight (64.4% vs. 41.5%; p< 0.001), and had a high WC (43.3% vs. 26.3%;
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p<0.001) (Table 1). Furthermore, hypertensive patients had higher frequencies of change in
biochemical parameters evaluated, except for HDL-C, creatinine and CKD-EPI equation
showed no statistically significant difference (Table 2).

The average urinary sodium excretion of the sample was 203.1+84.9 mmol/day. It
was observed that hypertensive patients had a higher sodium excretion than people with a
normal blood pressure (217.9+£90.1 vs.199.2+£83.0 mmol/day; p=002).

In the unadjusted analysis, the following variables were related to the excretion of
sodium: BMI (RP=1.13; CI 95% [1.07-1.20]), WC (RP=1.16; CI 95% [1.10-1.23]), fasting
plasma glucose (RP=1.08; CI 95% [1.02-1251)), triglycerides (RP=1.11; CI1 95% [1.05-1.17]),
SBP (RP=1.18; CI 95% [1.11-1.25]), DBP (RP=1.14; CI 95% [1.07-1.20]), CKD-EPI
equation (RP=1.09; CI 95% [1.03-1.15]), hypertensive individuals (RP=1.25; CI 95% [1.08-
1.43]), (Table 3).

After the adjusted analysis, only WC (RP=1.16; CI 95% [1.03-1.30]), triglycerides
(RP=1.13; CI 95% [1.05-1.22]), SBP (RP=1.19; CI 95% [1.08-1.32]), CKD-EPI equation
(RP=1.24; C195% [1.15-1.35]), remained related to urinary sodium excretion (Table 3).

Discussion

In this study, the estimated urinary sodium excretion of African descendants was
considered high and it was associated with waist circumference, triglycerides, systolic blood
pressure and glomerular filtration rate (GFR) estimated by CKD-EPI equation.

The average of 203.1£84.9 mmol/day of sodium excretion was observed among
African. This value is similar to reported for the Brazilian population, which is approximately
4.5 g/day (195 mmol/day) [17], exceeding by more than two times the WHO
recommendation, which is 2.0 g/day [4].

Vulnerability conditions of remaining quilombo communities were evidenced in this
study by the concentration of people in the lower classes, lower income and poorer education
levels, corroborating with Bezerra et al. [18]. Review articles show that socioeconomic
differences play an important role in health and influence several factors such as access to
health care, degree of information, knowledge, adherence to treatment [18, 19] and the effect
of salt on blood pressure. Molina et al. [20] in a study conducted in Vitoria-ES, Brazil, with
2,268 individuals, found that individuals belonging to lower classes had a greater additional

salt intake than in higher classes. These authors inferred that sodium intake is strongly related
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to the socioeconomic level and may partially explain the higher prevalence of hypertension in
lower socioeconomic classes.

It is worth highlighting that this African descendant population ensures its livelithood
by planting manioc to produce flour, hunting, fishing and extracting native fruits such as
babacu, jucara and buriti. The region is located by the sea, creeks and rivers to catch fish and
shellfish [10]. Although this type of food does not have high sodium content, its preparation
contributed to a high sodium intake among evaluated African descendants. During the visits at
their residence and at the dietary survey, it was noted that the consumption of dried shrimp
(preserved in salt) with jucara and manioc flour is part of the eating habits of this population
for main meals and even snacks.

High sodium excretion has also been observed in samples of Portuguese individuals
with values of 202.3 + 115.1 mmol/day [21]. Other studies found lower values. The
Prevention of Renal and Vascular End-stage Disease study (PREVEND), with 7,543 Dutch
adults, had an average 24-h urinary sodium excretion of 142 £ 51 mmol, corresponding to a
daily sodium intake of 3.3 g (8.2 g of sodium chloride) [22]. Asian individuals presented
much lower values, an average of 125 + 53.4 mmol/day [23].

In this study, estimation of urinary sodium excretion in spot urine and WC had a
positive association (RP = 1.16), suggesting that high salt intake is an important factor in the
occurrence of obesity. A longitudinal study conducted in a Danish population [Monitoring
Trends in Cardiovascular Disease (MONICA)], after adjustment for confounding factors,
showed a significant trend between salt intake and an increased energy consumption from all
macronutrients. The increase of body fat was 0.24 kg and the WC of 0.18 cm per 100 mmol of
24-h urinary sodium excretion, during the six-year study period [24].

Our study found a positive association between hypertriglyceridemia and the
estimation of urinary sodium excretion (RP = 1.13). According to the results from the
KNHANES (Korea National Health and Nutrition Examination Survey,), from 2007 to 2013,
the prevalence of high-TG in the population aged over 30 years had increased, reaching
17.1% in 2013 [25]. The relationship between sodium and triglyceride excretion was linear in
Korean individuals and triglyceride levels were significantly higher in the highest quartile (p-
value <0.001) [26].

In this current study, Afro-descendants with GFR > 60 mL / 1.73 m? / min presented
a 24% risk of excreting more sodium when compared to those with lower GFR (RP = 1.24).

African Americans are more prone to sodium retention and salt-sensitive

hypertension than Caucasians [27]. According to Price et al. [28], even healthy African
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Americans have a 10% lower renal plasma flow than Caucasians at the same age, probably
because of a more activated intrarenal renin-angiotensin system (RAS). Besides that, Afro-
descendants present a lower nephron number when compared to Caucasians [29].

Impaired excretion of sodium is often present in patients with CKD, which leads to
elevation of blood pressure and proteinuria, glomerular hyperfiltration as well as low response
to rennin angiotensin aldosterone system (RAAS) blockade. In order to preserve renal
function, lowering the intake of sodium to less than 2 g per day is recommended
(corresponding to 5 g of sodium chloride) in adults, unless contraindicated, that is, patients
with salt-losing nephropathies, postural hypotension and volume contraction who do not have
heart failure [30].

Our findings also reveal a direct relation between systolic blood pressure and the
estimate of urinary sodium excretion (RP = 1.19). The literature reports a positive association
of salt intake, urinary sodium excretion and prevalence of hypertension [31].

Law et al. [32] showed a linear and direct correlation between blood pressure and salt
intake, emphasising that the effect of salt on blood pressure is intensified by age and by basal
blood pressure. Similarly, Xu et al. [33] observed a positive linear correlation between salt
intake and systolic blood pressure in Chinese from Yantai, in all adjusted and unadjusted
models (r = 0.16, p = 0.01). Each 100 mmol / day in sodium intake was associated with a of
4.0 mmHg increase in systolic blood pressure.

The PURE Study involving 157,543 adults showed increases of 2.11 mmHg in the
systolic blood pressure (SBP) and 0.78 mmHg in the diastolic blood pressure (DBP) for each
g increase in the estimate of sodium excreted. The tendency of this association was stronger
with an increased sodium intake. An increase of 2.58 mmHg in SBP per excretion gram > 5
g/d was observed [34].

According to Forman et al. [35], in a population-based cohort, they showed that a
greater sodium intake is independently associated with higher increases in markers of
endothelial dysfunction over time, suggesting that a continuous diet with high sodium content
may lead to biological changes that favour the development of hypertension.

Otherwise, in a meta-analysis, it was shown that the reduction in dietary salt intake
has no effect on blood pressure and that the greater the restriction, the greater the pressure
drop [36]. In a randomised double-blind study conducted by He et al. [37], with individuals
with isolated and combined systolic hypertension, the authors demonstrated that, with a low
reduction in sodium intake, there was a drop of the systolic blood pressure, and this was

highly significant. The drop of the diastolic pressure was not statistically significant.
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The estimate of sodium intake from the collection of random urine, at a population
level, is increasingly used as a convenient and affordable alternative, although the 24-hour
urine collection is the "gold standard". Nevertheless, there are limitations regarding the fact
that random urine samples may indicate poor 24-hour urinary excretion according to
individual variations [6].

Thus, Ji et al. [38], suggest that more research is needed to measure the accuracy and
adequacy of the random urine collection in different ethnic groups. Besides the operational
difficulties for evaluating the salt intake, other aspects must be taken into account such as
sodium sensibility and significant variation on daily intake. Thus, underestimation of the
amount of ingested salt may be obtained because interpersonal differences, ethnicity and
culture are not taken into consideration [19].

Many formulas have been proposed to convert sodium in random urine into 24-hour
excretion estimation by using creatinine to monitor urinary concentration. A formula, based
on random urine of 591 Japanese individuals from INTERSALT study, was proposed by
Tanaka et al. [8]. A similar study with 159 Japanese people was performed but using a second
morning urine [7].

In New Zealand, two formulas, one proposed by the Pan American Health
Organization (PAHO) and the other derived from INTERSALT data, were tested on a sample
with 101 healthy volunteers from a random and a 24-hour urine sample. Estimates of urinary
sodium excretion using these formulas were close to those of the 24-hour excretion. The
authors concluded that the collection of random urine is a suitable alternative to the 24-hour
urine collection in population surveys [6].

A study performed in different populations showed a higher intraclass correlation
coefficient (ICC) between estimated and measured sodium excretion with Kawasaki equation
compared to INTERSALT and Tanaka. The degree of bias for estimated and measured
sodium was lower with Kawasaki (313 mg / day, 95% CI: 182 to 444) compared to
INTERSALT (-872 mg / day, 95% CI: -728 to 1,016) and Tanaka (-548 mg / day, 95% CI: -
408 to -688) formulae (P <0.001 and P = 0.02, respectively) [39]. A study for validation of
Tanaka and Kawasaki formulae were performed in Brazil [14].

The strengths of this study include the large representative sample, the random
selection of participants, which, in addition, are a vulnerable population. This was the first
population-based study with African-descendant communities of Maranhdo and Brazil that

evaluated sodium excretion and associated factors.
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The limitation of this study was the use of a cross-sectional design. Although the
gold standard for measuring sodium excretion was not used, we utilized another equation
validated in Brazil, where the population has a high degree of admixture as well as strong
influence of Africans.

Whereas there is individual variation in sodium excretion during the day, the random
sample tends to underestimate or overestimate its excretion. However, the estimate of urinary
sodium can be a mean to monitor dietary sodium intake in population studies and low-income

individuals, where the 24-hour collection can be logistically difficult due to several factors

[6].

Conclusions

The sodium excretion estimation was high in random urine samples. Furthermore,
WC, TG, SBP and estimated GFR by CKD-EPI equation were associated with urinary sodium
excretion. These findings show that much greater attention should be given to the sodium

intake because of health risks related to high intake of sodium.
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Tabelas

Table 1- Demographic, socioeconomic and

Alcantara-MA, 2013.

anthropometric characteristics of African descendants in

. Total Hypertensives Normotensives p-value
Variable n (%) n (%) n (%)
Age (Years) <0.001
18a29 360.0 (31.0) 30.0 (12.2) 330.0 (36.1)
30a39 279.0 (24.0) 46.0 (18.6) 233.0(25.5)
40 a 49 285.0 (24.5) 69.0 (27.9) 216.0 (23.6)
50a59 238.0 (20.5) 102.0 (41.3) 136.0 (14.8)
Gender 0.521
Female 567.0 (48.8) 125.0 (56.0) 442.0 (48.3)
Male 595.0 (51.2) 122.0 (44.0) 473.0 (51.7)
Skin colour <0.001
White 121.0 (10.0) 36.0 (14.6) 85.0 (9.3)
Black or brown 1034.0 (89.5) 207.0 (83.8) 827.0 (90.5)
Others 6.0 (0.5) 6.0 (1.6) 2.0(0.2)
Education <0.001
< 8 years 680.0 (58.6) 176.0 (71.3) 504.0 (55.2)
>8 years 480.0 (41.4) 71.0 (28.7) 409.0 (44.8)
CCEB 0.560
B 2.0(0.2) 1.0 (0.4) 1.0 (0.1)
C 128.0 (11.1) 29.0 (11.8) 99.0 (10.9)
Dand E 1026 (88.7) 216.0 (80.8) 810.0 (89.0)
Income (minimum wage) 0.757
No fixed income 575.0 (49.5) 119.0 (48.2) 456.0 (49.8)
Uptol 410.0 (35.3) 85.0 (34,4) 325.0(35.6)
>la2 130.0 (11.2) 32.0(13.0) 98.0 (10.7)
>2 47.0 (4.0) 11.0 (4.4) 36,0(3.9)
Smoker 0.948
Yes 121.0(10.4) 26.0 (10.5) 95.0 (10.4)
No / Former 1041.0 (89.6) 221.0 (89.5) 820.0 (89.6)
Alcoholism 0.310
Yes 546.0 (47.0) 109.0 (44.1) 437.0 (47.8)
No/ Former 616.0 (53.0) 1038.0 (55.9) 478.0 (52.2)
BMI (kg/m?) <0.001
Slim 25.0 (2.1) 3.0(1.2) 22.0(2.4)
Eutrophic 598.0 (51.5) 85.0 (34.4) 513.0 (56.1)
Overweight 386.0 (33.2) 101.0 (40.9) 285.0 (31.1)
Obese 153.0 (13.2) 58.0(23.5) 95.0 (10.4)
WC (cm) <0.001
Normal 633.0 (54.5) 92.0 (37.3) 541.0 (59.1)
High risk 181.0 (15.6) 48.0 (19.4) 133.0 (14.5)
Very high risk 348.0 (30.0) 107.0 (43.3) 241.0 (26.3)

CCEB: Brazilian Economic Classification. BMI: Body mass index. WC: Waist circumference.
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Table 2 - Characteristics according to biochemical variables of African descendants, Alcantara-MA, 2013.

43

Variable Total Hypertensive Normotensive p-value
n (%) n (%) n (%)
Fasting plasma glucose (mg/dL) <0.001
<100 mg/dL 733.0 (63.1) 121.0 (49.0) 612.0 (67.0)
> 100 mg/dL 428.0 (36.9) 126.0 (51.0) 302.0 (33.0)

Total cholesterol (mg/dL) <0.001
<200 758.0 (66.3) 121.0 (49.8) 637.0 (70.7)
>200e <240 276.0 (24.2) 74.0 (30.4) 202.0 (22.4)
>240 110.0 (9.6) 48.0 (19.8) 62.0 (6.9)

HDL-c (mg/dL) 0.705
>409 e>508 651.0 (56.1) 136.0 (55.1) 515.0 (56.4)
<40 Qe <50 & 509.0 (43.9) 110.0 (44.9) 398.0 (43.6)

LDL-c (mg/dL) <0.001
<130 808.0 (70.6) 134.0 (55.1) 674.0 (74.7)
>130e<160 224.0 (19.6) 63.0 (25.9) 161.0 (17.9)
> 160 113.0 (9.9) 46.0 (19.0) 67.0 (7.4)

Triglycerides (mg/dL) <0.001
<150 897.0(77.2) 161.0 (65.2) 736.0 (80.4)

>150 e <200 141.0 (12.1) 36.0 (14.6) 105.0 (11.5)
>200 124.0 (10.7) 50.0 (20.2) 74.0 (8.1)
Creatinine (mg/dL) 0.298
0.40a1.40 1158.0 (99.7) 247.0 (100.0) 911.0 (99.6)
>1.40 4.0 (0.3) 0.0 (0.0) 4.0 (0.4)

CKD-EPI (mL/min/1.73m?) 0.468
>60 1156.0 (99.5) 245.0 (99.2) 911.0 (99.6)
<60 6.0 (0.5) 2.0 (0.8) 4.0 (0.4)

HDL-c: HDL-cholesterol. LDL-c: LDL-cholesterol. CKD-EPI: Chronic Kidney Disease Epidemiology.
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Table 3. Unadjusted and adjusted regression of associated factors for the estimate of the urinary sodium

excretion of African descendants, Alcantara-MA, 2013.

Unadjusted Adjusted

Variable

RP p-valor CI95% RP p-valor CI 95%
Age 1.02 0.519 0.96-1.08
Women 0.97 0.554 0.86-1.08
BMI 1.13 <0.001 1.07-1.20
wC 1.16 <0.001 1.10-1.23 1.16 0.010 0.89-1.05
Fasting glucose 1.08 0.005 1.02-1.15
Triglycerides 1.11 <0.001 1.05-1.17 1.13 0.001 1.05-1.22
HDL-c 1.00 0.930 0.94-1.06
LDL-c 1.01 0.840 0.95-1.07
Average SBP 1.18 <0.001 1.11-1.25 1.19 <0.001 1.08-1.32
Average DBP 1.14 <0.001 1.07-1.20
CKD-EPI 1.09 0.004 1.03-1.15 1.24 <0.001 1.15-1.35
Hypertensive 1.25 0.002 1.08-1.43

RP: Prevalence ratio. CI: Confidence interval. BMI: body mass index. WC: Waist circumference. HDL-c: HDL-
cholesterol. LDL-c: LDL-cholesterol. SBP: systolic blood pressure. DBP: diastolic blood pressure. CKD-EPI:
Chronic Kidney Disease Epidemiology.
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Abstract

Background: In most countries, salt intake has been excessive and constitutes risk factors for
the development of chronic kidney disease (CKD). Aim: To evaluate the association between
estimated glomerular filtration rate (eGFR) and sodium excretion in urine samples in
Brazilians of African ancestry. Methods: Cross-sectional, population-based study of 1,211
Brazilians of African ancestry living in Alcantara City, Maranhdo, Brazil. Demographic,
nutritional, clinical, and laboratory data were analyzed. The urinary excretion of sodium was
estimated using the Kawasaki equation. Calculations of eGFR were based on the Chronic
Kidney Disease Epidemiology Collaboration equation. Multivariate linear-regression model
was used to identify the relationship between sodium excretion and eGFR. Results: Mean age
was 37.5£11.7 years, and 52.8% were women. Mean urinary excretion of sodium was
204.6+15.3mmol/day and eGFR was 111.8+15.3mL/min/1.73m?. According to multivariate
linear regression, GFR was independently correlated with sodium excretion (f=0.11;
p<0.001), age (p=-0.67; p<0.001), female sex (p=-0.20; p<0.001), and body mass index
(BMI; B=-0.09; p<0.001). Conclusions: The present study showed that age, female sex, BMI,
and urinary sodium excretion correlated with eGFR. Sodium excretion was the only variable
that showed a positive correlation with eGFR, indicating that high levels of urinary sodium
excretion may contribute to hyperfiltration with potentially harmful consequences.

Keywords: Sodium; Glomerular Filtration Rate; Chronic Kidney Disease; Vulnerable

Population.
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Introduction

High sodium intake is one of the main risk factors for the development of diseases,
such as stroke, left ventricular hypertrophy, chronic kidney disease (CKD), and hypertension'.
In turn, hypertension is one of the major causes of CKD. High salt intake in CKD patients can
increase hyperfiltration and albuminuria®. There is increasing evidence that dietary sodium
restrictions improve blood pressure (BP) control in both the general population and CKD
patients”™ in addition to enhancing the renin-angiotensin-aldosterone system-blockade effect
and its improved renal and cardiovascular outcomes™’. Consistent decreases in proteinuria

have also been observed with sodium restriction, regardless of changes in BP’.

The World Health Organization (WHO) recommends a maximum of 5 g of salt
(2,000 mg of sodium) per day for adults ®. Despite recommendations to limit its intake, salt

consumption remains excessive worldwide, ranging from 9 to 12 g per person, per day °.

Sodium excretion in a 24-h urinary sample is considered the gold standard for the
evaluation of sodium intake. However, the difficulties associated with the accuracy of such
urine collection may interfere with the results, especially in population studies. Thus, the
estimate of sodium intake from the collection of random urine, at a population level, has been
increasingly used as a convenient and affordable alternative. Several formulas have been
proposed to convert sodium in random single-sample urine into a 24-h excretion estimation,

. .. . . . 10
using creatinine values to adjust for urinary concentration .
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Kawasaki et al. '' and Tanaka et al. > proposed formulas based on random urine
samples in a Japanese population. Estimates of urinary sodium excretion using these formulas
were close to actual 24-h excretion values. The authors concluded that the collection of

random urine is a suitable alternative to 24-h urine collection in population surveys.

Studies in Latin America that evaluate the consumption of salt in minority groups are
scarce, and show differences in the amount of salt intake. These differences may be explained
partly by the evidence of changes in eating habits with westernization. Thus, the aim of the
present study was to evaluate the association between estimated glomerular filtration rate
(eGFR) and sodium excretion in urine samples of Brazilians of African ancestry who live in

Quilombola communities in Alcantara, Maranhao, Brazil.
Materials and Methods

A cross-sectional population-based study was conducted on Brazilians of African
ancestry living in the city of Alcantara, state of Maranhao, northeastern Brazil. The data in
this study are part of the Survey, Prevalence of Chronic Kidney Disease in Quilombo
Communities of Alcantara, Maranhdo State (PREVRENAL). The survey aimed to determine
the prevalence of chronic kidney disease in African-descended individuals in quilombo

communities from Alcéntara, Northern Maranhdo, from July 2012 to April 2013.

Participants were derived from communities known in Brazilian Portuguese as
quilombos. Quilombos can be defined as communities belonging to an ethnic and racial
group, according to self-defined criteria, with their own historical trajectory, endowed with
specific territorial relations, with presumption of descent from Afro-Brazilian slaves. In
general, quilombos have a certain degree of geographical isolation and cultural practices that

have strong roots in the past .
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The sample was obtained via probability sampling procedures, in two-stage cluster
sampling of census sectors and households. In the first stage, 32 census sectors (quilombos)
were selected randomly from 139 known existing quilombos. The numbers of households
were obtained for the selected sectors. In the second stage, in order to reach the necessary
sample size, households were randomly selected to obtain the desired minimum number of
African descendants. From the selected households, all individuals aged 18 years or more
were invited to participate in the study. The purpose of the study was explained to those who

accepted, and they signed an Informed Consent (IC).

Exclusion criteria included individuals less than 18 years of age, pregnant women,
those using immunosuppressive drugs or with thyroid disorders, and patients with the
following, based on clinical history and physical examination: consumptive chronic diseases
(cancer or acquired immunodeficiency syndrome); hematological diseases; autoimmune
diseases; systemic or genitourinary tract infection; and chronic and/or acute kidney disease

undergoing dialysis.

Sample size was calculated based on the power to detect correlations between GFR
and sodium excretion, assuming that the correlation between the two measures is at least 0.10,
alpha error of 0.05, with a two-tailed test and power of 0.90 to detect a large correlation. The
calculated minimum sample size required was 1,047 individuals. An additional 15% was

added to compensate for eventual losses (n = 1,205).

The initial stage of the study comprised the collection of household data through
interviews using a structured questionnaire regarding demographic and socioeconomic data,
lifestyle, previous medical history, medication consumption, use of health services and BP

measurements.



51

For the evaluation of economic status, two factors were considered: the family's
monthly income, categorized into multiples of minimum wage (which, in Brazil at that time,
was approximately US $296.19), and the Criterion of Brazilian Economic Classification
(CCEB), defining classes in metropolitan areas. The CCEB divides the population into seven
classes: Al and A2, Bl and B2, C, D and E, from best to worst 4 The education of

individuals was categorized as <8 years and >8 years of study completed.

After the questionnaire, the BP was measured on the individual's right arm while
seated, after resting for at least 5 min, using a digital sphygmomanometer (Omron® 705-IT,
Japan), with an appropriate-sized cuff covering approximately 80% of the arm area. Three
measurements were made, with a minimum interval of 3 min between measurements. The

first measurement was discarded and the average of the other two was used "°.

After BP measurements, two urine collection containers, each previously identified
using the name and numbers one and two, for the first and second urine collection of the day,
were delivered to individuals. The first sample was used for sediment analysis and the second
was used for creatinine and sodium excretion analysis. The subjects were instructed on
collection procedures and storage. The need to fast for blood collection and clinical exams
was also explained. They were also instructed to arrive at a location, pre-determined by

researchers, the next day to deliver the urine samples and to allow them to collect blood.

In the second stage, one day after the interview, the collection of biological material
and anthropometric measurements were conducted. Weight (in kilograms) was measured on a
portable digital scale (Plena®, Brazil) and height (in meters) with a stadiometer (Alturexata®,

Brazil), both following the recommended techniques.

For anthropometric measurements, the body mass index (BMI) was calculated as the

ratio between body weight and the square of the height. The classification recommended by
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the WHO was used, as follows: underweight, BMI < 18.5 kg/m?; normal weight, BMI > 18.5
kg/m? and < 25 kg/m?; overweight, BMI > 25 kg/m? and < 30 kg/m?; and obese, BMI > 30
kg/m? '® The waist circumference (WC) was measured at the midpoint between the last rib
and the iliac crest at full expiration, using a non-extensible anthropometric tape (Sanny®”,
Brazil). The adopted cutoff point was as follows: high risk, WC > 94 cm for men and > 80 cm

for women; and very high risk, WC > 102 cm for men and > 88 c¢m for women .

The collected blood and urine samples were identified. The blood was centrifuged
and then placed in Styrofoam containers with ice and transported to the reference laboratory

where the analyses were performed.

Measurements of serum creatinine (Jaffé method); fasting plasma glucose (UV
Hexokinase, Automated); triglycerides (Enzyme/Trinder, Automated); total cholesterol
(Enzyme/Trinder, = Automated);  high  density lipoprotein-cholesterol  (HDL-c)
(Dextran/Magnesium Sulfate/Sulfate, Automated); low density lipoprotein-cholesterol (LDL-

c¢) (Dextran/Magnesium Sulfate/Sulfate, Automated) were carried out.

The Kawasaki formula '' was used to estimate the sodium excretion. After estimating
the excretion of 24-h urinary creatinine (CrPr-24h) and the sodium/creatinine ratio in random

urine (Na/CrUr), it was possible to estimate the total sodium content in 24-h urine (Na-24h).

The Kawasaki formula to estimate 24-h urinary sodium excretion (mg/day) is given
by: 23 x 16.3 x {[(Na (mEqg/L) in the spot urine /Cr (mg/dL) in the spot urine x 10] x
PrUCr24h}%. The predicted values of CrPr-24h (mg) = [(15.12 x weight, kg) + (7.39 x
height, cm) - (12.63 x age, years)] — 79.9 (for men); and CrPr-24h (mg) = [(8.58 x weight, kg)
+ (5.09 x height, cm) - (4.72 x age, years)] — 74.95 (for women). The Kawasaki formula has

been validated in a Brazilian population '®
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Renal function was evaluated using serum creatinine and eGFR (mL/min/1.73 m?) by

using the equation proposed by the Chronic Kidney Disease Epidemiology (CKD-EPI) study:
141 x min(serum creatinine/, 1)a x max(serum creatinine/k, 1) 2% x 0.993%% x 1.018 if
women, X 1.159 if black; with: k = 0.7 for women and 0.9 for men; o = -0.329 for women and
-0.411 for men; min is the minimum serum creatinine or 1; and max indicates the maximum

serum creatinine *°.

The collected data were analyzed using STATA software (STATA Version 14.0,
Stata Corporation, College Station, Texas). The descriptive analysis was initially performed to
illustrate the distribution of the frequency of each variable, both in the total sample and
divided according to sex. Categorical variables were presented in the form of frequencies and
percentages, numerical in the form of means and standard deviations (mean + SD). The

normality of the numerical variables was assessed using the Shapiro-Wilk test.

To test for differences in the means across sex, an unpaired #-test or Mann-Whitney
test was used. The level of significance adopted for the analysis was 5%. A multivariate linear
regression model was adjusted to determine the relation between GFR and sodium excretion.
In the regression analysis, the numeric independent variables have been rescaled by
subtracting their mean and dividing by their standard deviations. This standardization was
carried out to facilitate comparability of the relative importance of independent variables in

the model.

The local ethics committee approved the PREVRENAL study, which was carried out

according to their rules.
Results

A total of 1,211 individuals of African descent were included in the final sample.

The characteristics of the total sample grouped based on sex (men and women) is shown in
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Table 1. The mean age was 37.5 = 11.7 years; 52.8% were women, 89.3% declared
themselves as black or brown, and 58.6% had less than 8 years of schooling. The prevalence
of alcoholic beverage and cigarette consumption was 46.4% and 10.2%, respectively.
Regarding anthropometric evaluation, it was observed that 13.3% of respondents were obese

based on the BMI, and 30.6% had a high risk of cardiovascular disease according to WC.

Regarding the sex groups, women were more likely to be overweight or obese
according to BMI and had more WC values placed within the risk group, a statistically
significant difference. However, higher income, smoking, and alcohol use were more frequent

among men (Table 1).

The prevalence of reduced (< 60 mL/min/1.73m?) and elevated (> 120
mL/min/1.73m?) glomerular filtration were 0.5% and 32.9%, respectively (data not shown in
table). The average urinary sodium excretion of the total sample was 204.6 + 86.2 mmol/day.
It was observed that male subjects had, on average, higher SBP (128.6 = 16.5 mm Hg vs
122.6 = 20.0 mm Hg; p < 0.001) and serum creatinine (0.8 £ 0.1 mg/dL vs 0.6 = 0.1 mg/dL; p
< 0.001) values than female subjects did. On the contrary, female subjects had higher values
for total cholesterol, HDL-c, LDL-c, and estimated GFR by CKD-EPI equation than male

subjects did (Table 2).

According to multivariate linear regression, GFR was independently correlated with
sodium excretion (5 = 0.11; p <0.001), age (f =-0.67; p <0.001), female sex (f =-0.20; p <

0.001), and BMI (8 = -0.09; p < 0.001) (Table 3).

Discussion

In the present study, the average of 204.6 + 86.2 mmol/day of sodium excretion was
observed among Brazilians of African ancestry, representing a salt consumption of 11.9 g/day

(4.7 g of sodium/day). This value is similar to that reported for the overall Brazilian
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population, which is approximately 11.4 g/day of salt (4.5 g of sodium/day) % and worldwide,
ranging from 9 to 12 g per person per day °. This value exceeds by more than two times the

WHO recommendation, which is 5 g of salt/day (2.0 g of sodium/day) ®.

Other studies reported lower values. The Prevention of Renal and Vascular End-
stage Disease (PREVEND) study included a survey in the Netherlands with 7,543 adults,
yielding an average 24-h sodium excretion of 142 = 51 mmol/day, which corresponds to a
daily intake of 8.2 g of salt/day (3.3 g of sodium/day) *'. Asian individuals presented even
lower values—albeit still exceeding WHO recommendations ® with a mean value of 125 + 53.4
mmol/day (7.3 g of salt/day) **, highlighting the need for additional efforts to reduce its

consumption.

In the present study, we observed a positive association between sodium excretion in
a single urine sample and GFR. It should be noted that the average GFR values in the
population were within normal parameters; only 6 patients (0.5%) showed a reduced
glomerular filtration rate (< 60 mL/min/1.73 m?), while 32.9% showed a GFR > 120
mL/min/1.73 m?. Thus, elevated sodium excretion occurred in subjects with relatively
preserved renal function. The positive correlation between GFR and very high levels of

sodium excretion could lead to hyperfiltration scenarios and, consequently, to harmful effects.

A study conducted by Park et al., found an association between glomerular
hyperfiltration and increased mortality from all causes in an apparently healthy population.
The study also pointed to the possibility of using glomerular hyperfiltration as a new marker

for mortality **

The literature suggests that African-Americans are more prone to retention of sodium
and to salt-sensitive hypertension than Caucasians ** According to Price et al., even healthy

African-Americans show a 10% decrease in renal plasma flow compared to age-matched
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Caucasians, possibly due to the action of an activated intrarenal renin-angiotensin system
(RAS) *. Brenner also points out that people of African descent have fewer nephrons

compared to Caucasians 2,

Moreover, high sodium intake has been linked to CKD progression. Deficient
sodium excretion is often present in patients who already have compromised renal function,
causing high blood pressure and proteinuria, glomerular hyperfiltration, and reduced response

to intrarenal RAS blockade 2.

Data from a prospective cohort study conducted on stage-3 kidney failure patients
seen in primary care showed that CKD patients who reduced their sodium intake showed a
decrease in BP, proteinuria and pulse-wave speed over a 1-year period. A subgroup analysis
that included only albuminuric participants showed an improvement in albuminuria only in

those who decreased their sodium intake *°.

Therefore, it is recommended (unless contraindicated) to reduce sodium intake in
adults to <2 g per day (corresponding to < 5 g of sodium chloride) to preserve renal function
in patients with, e.g., salt-losing nephropathies, postural hypotension, or volume contraction

without heart failure 2’.

The present study also found a negative association between age and GFR. It is
known that age should be considered when establishing GFR reference values, as renal
function decreases with age *°. Soares et al. showed that GFR begins to significantly decrease
after 45 years of age, with a significant inverse correlation between age and GFR (r =-0.33, p

<0.001)°.

Granerus and Aurell analyzed data from eight studies conducted between the 1950s

and 1980, finding a decline in GFR of up to 4 mL/min per decade for ages < 50 years, and up
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to 10 mL/min for ages > 50 *'. Subsequently, Poggio et al. showed that GFR decreases at a

rate of approximately 4 mL/min per decade in younger (< 45 y) individuals **.

In the present study, GFR was higher in women, corroborating a study by Carrero
that highlighted the influence of sex in CKD progression **. The possible explanations for the
differences in sex-influenced GFR decreases include: cultural, social, and environmental
differences such as adherence to treatment or disease perception; and biological differences,

. 34
such as genetic and hormonal factors ™.

It also demonstrated the impact of obesity on GFR. Our findings showed that BMI
correlated negatively with GFR. A cross-sectional study of 1,100 Chinese subjects showed a
significantly decreased eGFR, regardless of the presence of diabetes or high blood pressure,
that was negatively correlated to BMI. Every increase in BMI of 1.0 kg/m” led to a decrease
of 0.5 mL/min/1.73m* in eGFR *°. One other study conducted in a representative sample of
the British population demonstrated that the risk of CKD was 2.5 times higher in obese
participants compared to normal-weight participants in the adjusted model (BMI = 30.0-39.9
kg/m?*: Adjusted OR = 2.78 (95% CI 1.75-4.43); BMI > 40.0 kg/m*: Adjusted OR = 2.68

(95% CI 1.05-6.85)°.

A cohort study performed with 3,376,187 American individuals with eGFR > 60
mL/min/1.73m” also evaluated its association with BMI over different age groups. It was
shown that 8.1% of patients showed a rapid decline in renal function (> 5 mL/min/1.73m?),
exhibiting a consistent U-shaped association with BMI, which was more prominent with
increasing age; patients younger than 40 years were an exception, as BMI did not appear to be

a predictor of compromised renal function

The estimate of sodium intake from the collection coefficient between the estimated

and measured excretion of sodium using Kawasaki's Equation compared to INTERSALT and



58
Tanaka’s Equations **. In Brazil, Mill et al. developed a study to validate the Tanaka and
Kawasaki equations '*of random urine, at a population level, is increasingly used as a
convenient and affordable alternative, although 24-h urine collection is the "gold standard."
Nevertheless, there are limitations regarding the fact that random urine samples may poorly

indicate 24-h urinary excretion due to individual variations °.

Many formulas have been proposed to convert sodium in random urine into a 24-h
excretion estimation by using creatinine to adjust for urinary concentration. A study in

different populations showed a larger interclass correlation

The strengths of this study include the large representative sample and the random
selection of participants, who, in addition, belong to a vulnerable population. This was the
first population-based study on African-descended communities of Maranhdo and Brazil that

evaluated eGFR and sodium excretion.

A limitation to the study is the cross-sectional nature of the urine sampling. We did
not use the gold standard for measuring sodium excretion, although we did use an estimating

equation validated in Brazil.

Although there is individual variation in sodium excretion during the day, a random
sample tends to underestimate or overestimate its excretion. However, the estimate of urinary
sodium can be a mean to monitor dietary sodium intake in population studies, and in low-

income individuals, where 24-h collection can be logistically difficult for several reasons '°.
Conclusions

The present study showed a low occurrence of reduced GFR and high sodium
excretion in this ethnic group. Sodium excretion was the only variable that correlated

positively with GFR, indicating that high levels can contribute to hyperfiltration scenarios and
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their potential future negative consequences. It is suggested that the measurement of sodium

excretion should be incorporated as a CKD- and cardiovascular-disease-prevention measure

in populations with similar clinical characteristics.
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Tabelas

Table 1. Demographic, socioeconomic, and anthropometric characteristics of descendants of African, Alcantara

—MA, 2013.
. Total Men Women p-value
Variables 1 (%) 7 (%) n (%)
Skin color 0.789
White 124 (10.2) 55 (44.3) 69 (55.7)
Black or brown 1081 (89.3) 514 (47.6) 567 (52.4)
Other 6 (0.5) 3 (50.0) 3 (50.0)
Highest education 0.157
<8 years 709 (58.6) 347 (48.9) 362 (51.1)
>8 years 502 (41.4) 225 (44.8) 277 (55.2)
Income (x minimum wage) 0.012
No fixed income 606 (50.1) 303 (50.0) 303 (50.0)
Uptol 429 (35.4) 185 (43.1) 244 (56.9)
>1and <2 136 (11.2) 62 (45.6) 75 (54.4)
>2 40 (3.3) 22 (55.0) 18 (45.0)
Smoking <0.001
Yes 123 (10.2) 96 (78.1) 27 (21.9)
Non-smoker or former 1088 (89.8) 476 (43.8) 612 (56.2)
smoker
Alcohol consumption <0.001
Yes 562 (46.4) 359 (63.9) 203 (36.1)
Non-drinker or former 649 (53.6) 213 (32.9) 436 (67.1)
drinker
BMI (kg/m?) <0.001
Underweight 25(2.1) 12 (63.9) 13 (52.0)
Normal weight 620 (51.2) 365 (58.9) 255 (41.3)
Overweight 404 (33.4) 165 (40.8) 239 (59.2)
Obese 161 (13.3) 29 (18.0) 132 (82.0)
WC (cm) <0.001
Normal 649 (53.6) 491 (75.6) 158 (24.4)
High risk 191 (15.8) 531 (27.8) 138 (72.2)
Very high risk 371 (30.6) 28 (7.6) 343 (92.4)

BMI: body mass index; WC: waist circumference
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Table 2. Characteristics according to clinical and biochemical variables of descendants of African, Alcantara —
MA, 2013.

Total Men Women p-value
Variables
SBP (mmHg) 125.4+18.7 128.6 £16.5 122.6 +£20.0 <0.001
DBP (mmHg) 76.0+11.3 75.5+11.5 76.5+11.2 0.205
Fasting glucose (mg/dL) 100.4 +26.5 99.5+22.6 102.2 +£29.6 0.369
Total cholesterol (mg/dL) 186.6 £43.8 176.8 £ 38.6 1953 +46.4 <0.001
HDL-c (mg/dL) 49.0+17.9 473+13.9 50.5+20.6 <0.001
LDL-c (mg/dL) 114.0 £36.3 106.5+32.8 120.5+37.9 <0.001
Triglycerides (mg/dL) 120.6 £ 79.0 117.7+76.9 123.1 + 80.8 0.149
Serum creatinine (mg/dL) 0.7£0.2 0.8+£0.1 0.6+£0.1 <0.001
GFR (mL/min/1.73m?) 111.8+ 153 110.6 + 14.6 112.8+15.9 <0.001
Urinary sodium excretion 204.6 = 86.2 206.5+77.5 202.8+£93.9 0.144

(mmol/day)

Values are mean +SD:_SBP: systolic blood pressure; DBP: diastolic blood pressure; HDL-c: high density
lipoprotein-cholesterol; LDL-c: low density lipoprotein-cholesterol. GFR: glomerular filtration rate estimated

using the CKD-EPI equation.
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Table 3. Multivariate linear regression analysis coefficients for glomerular filtration rate estimated by CKD-EPI
Equation

Univariate Multivariate

Variables

B p-value CI195% B p-value CI95%
Age 0.49 <0.001 0.48 —0.52 -0.67 <0.001 -0.72 - -0.62
Female sex 0.86 0.011 0.77-0.97 -0.20 <0.001 -0.29 --0.12
BMI 0.81 <0.001 0.77 - 0.86 -0.09 <0.001 -0.14 - -0.04
Fasting glucose 0.84 <0.001 0.80 —0.90
Average SBP 0.74 <0.001 0.70-0.78
Average DBP 0.74 <0.001 0.70 - 0.78
Urine Na excretion 1.08 0.008 1.02-1.15 0.11 <0.001 0.07-0.15

S = model coefficient; CI: confidence interval, BMI: body mass index; SBP: systolic blood pressure; DBP:
diastolic blood pressure
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8 CONCLUSAO

Concluiu-se neste estudo que foi elevada a excreg¢do urinaria de s6dio em amostra
isolada de urina entre os afrodescendentes avaliados, e esta se associou com CC, TG ¢ PAS ¢
TFGe e foi correlacionada negativamente com idade, sexo feminino e IMC, e positivamente
com excre¢do urindria de sédio. Estes achados sugerem que a mensuragdo da excregdo de
sodio pode ser incorporada a pratica clinica na avaliagdo como medida de prevengdo de

doencas, sobretudo as cardiovasculares e renal nesta populagao.
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ANEXO A — Ficha de entrevista

PREVALENCIADA DOENCARENALC ONICAEM | Local:
POPULACAO ADULTA DE SAO LUIS-MA E EM (1)Alcantara
COMUNIDADES QUILOMBOLAS DEALCANTARA-MA | (2)Sédo Luis
Data: _ | [
Casa:

DADOS DE IDENTIFICAGAO

ldentificagao:

1. Nome

Cliente:

Mae:

2. Sexo: (1)Masculino (2)Feminino

3. Data de Nascimento: I !

4. Enderego

5. Bairro/Ponto de Referéncia:

6. Telefones {pelo menos 1 fixo):
Fone 1:
Fone 2:
Fone 3:

7. Cidade:

8. Origem: (1) Sao Luis (2) Alcantara (3) Outros

DADOS DEMOGRAFICOS, ECONOMICOSE S CIAIS

9. Grau de instrugao do paciente

(0) Analfabeto/Até 3*Série Fundam ntal/Ate 3°Série 1°Grau
(1) Até 4°Sene Fundamental/Até 4*Sére 1°Grau

(2) Fundamental Com leto/1°Grau Completo

(3) Médio Completo/2°Grau Completo

(5) Superior Completo

10. Total de Moradores no Domicilio (N°):

11. Posse de itens (Circular quadrado correspondente)

Cortes do Critério Brasil

(1)A1: 4246 (2)A2: 3541 (3)B1: 29-34 {4)B2: 23-28

(5)C1: 18-22 (6)C2 14-17 (7)D: 8-13 (8)E: 0-7

SEXO

DNASC

ORIGEM

NMORAD
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Quantidade de ltens

0 1 2 3 |4ou
+
Televisdo em cores 0 1 2 3 4
Radio 0 1 2 3 4
Banheiro 0 4 5 6 T
Automdvel 0 4 T 9 9
Empregada Mensalista 0 3 4 4 4
Maguina de lavar 0 2 2 2 2
Videocassete efou DVD 0 2 2 2 2
Geladeira 0 4 4 4 4
Freezer 0 2 2 2 2
SOMATORIO
12. Qual a sua situagao conjugal atual? SITCONJ
(1)casado (2)m ra d junte (3)s leiro ( )separa
(5)}divorciado  (Bpdve  (99)ndo sabe
13. Qual a cor da sua pele? COR
(1)Branca (2)Pr ta/ gra (3)Par a mulata cabocla/ orena
{4)Amareloforiental  (5)indigena  (99)N&o sabe
14. Caso tenha alguma religido ou culto, qual &? RELIGIAD
{1)Catdlica (2)Evang lica (Batista, Lutherana, Teste unha de Jeova
Adventista, etc) (3)Espinta/ Kardecista
i4)Umbanda/ Ca domblé (5Wudaic  (6)Orientais ( x:Budista) (7)
Cutra (B)MNao tem religido  (9)MNao sabe
DADOS CLINICOS (MORBIDADE)
15. Vlocé tem presséo alta? (1)sim (2jndo (9)ndoc sabe HA HAS
QUANTO TEMP
TEMPHAS
16. Vocé tem diabetes? (1)sim (2)ndo (9jndo sabe DM
HAQUANTO TE P
TEMPDM
17. Vocé tem problema no coragao? DCV
(1)sim (2jndo 9)nd sabe
HA QUANTO TEMPO: TEMPDCV
QUAL N
18. Voce teve AVC/derrame (acidente vascular cerebral)? (1)sim AVC
(2)ndo  (9)ndo s be
HA QUANTO TEMPO: TEMPAVC
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19. Voce tem problema de ma circulagao na perna?
(1)sim (2jndo  9)n  sabe
HA QUANTO TEMPO:

20. Alguém na sua familia (Pais, tios, avds ou irmaos) tem ou teve
pressao alta?
(1)sim (2)ndo (9)ndo sabe

21. Alguém na sua familia (Pais, tios, avos ou irmaos) tem ou teve
diabetes?
(1)sim (2jndo (3)ndo sabe

22. Alguém na sua familia (Pais, tios, avos ou irm&os) tem ou teve
problemanoco ag ?
(1)sim (2)ndo (9)ndo sabe

23. Alguém na sua familia (Pais, tios, avos ou irmaos) tem ou teve
AVC/derrame {(a id nte vascular rebral)
(1)sim (2)ndc (I)ndo sabe

24, Alguém na sua familia (Pais, tios, avds ou irmaos) tem ou teve
problemadem cir lagaonas e nas?
{1)sim {2)ndo (9)ndo sabe

25. Vocé esteve doente nos dltimos 15 dias?
(Se ndo, pule pa a a g estdo 27)
(1)sim (2jndc (9jndc sabe

26. De que adoeceu?

(88) ndo se aplica {99) ndo sabe

USO DE FARMACOS

27. Vocé tomou algum remédio de farmacia nos ultimos 3 dias?
(Se ndo, pule pa a a g estio 29)
(1)sim (2)ndoc (9)ndo sabe

28. Quais os remédios de farmacia tomou nos alti os 3 dias?
|Escrever o nome comercial dos remédios)

(88) ndo se aplica (99) ndo sabe

29. O senhor recebe medicagao do governo? (Escrever o nome
comercial dosre & i s)
(1)sim (2jndo (38)ndo se aplica (99)ndo sabe

30. DIURETICO? (1)sim  (2)ndo
Escrever o nome comercial dos remadios

DOSE X FREQ:

DVP

TEMPDVP

HASF

DMF

DCVF

AVCF

DVPF

DOENTE

DOENCA

REMEDIO

TRAT1

TRAT2

TRATZ

TRAT4

MEDGOV

DIUR

DDIUR
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31. BETABLOQUEADORES? (1)sim (2)ndo
Escrever o nome comercial dos remédios

DOSE X FREQ

32. ALFA-ADRENERGICO DE ACAOQ CENTRAL?
(1)sim {2)ndo
Escrever o nome co  rcial dos re édios

DOSE X FREQ:

33. BLOQUEADORES DO CANAIS CALCIO?
(t)sim (2)ndo
Escrever o nome co  rcial dos re édios

DOSE X FREQ:

34. BLOQUEADORES AT1? (1)sim (2)ndo
Escrever o nome comercial dos remédios

DOSE X FREQ:

35. HIPOGLICEMIANTE ORAL? (1)sim (2}ndc
Escrever o nome comercial dos remédios

DOSE X FREQ:

36. INSULINA HUMANA? (1)sim (2)ndo
Escraver o nome comercial dos remédios

DOSE X FREQ:

37. ESTATINA? (1)sim (2)ndo
Escrever o nome comercial dos remédios

DOSE X FREQ:

38. AAS? (1)sim (2)ndo
Escrever o nome comercial dos remédios

DOSE X FREQ:

39. CIMETIDINA? (1)sim (2)ndo
Escrever o nome comercial dos remédios

DOSE X FREQ:

40. IECA? (1)sim (2)ndo
Escrever o nome comercial dos remédios

DOSE X FREQ:

HABITOS DE VIDA

41. No dltimo meés, pelo menos uma vez, voceé tomou alguma

bebida alcodlic como: cerveja, achaga upinga vinho, uisque,

batidas ou caipirinha, licor, vodca? (Se ndo, pule para a guestdo
45)
(1)}sim (2)nao (9)ndo sabe

BETAB

DBETAB

ALFAAC

DALFAAC

BLOQCA

DBLOQCA

ARADOIS

DARADOIS

HIPOGLIC

DHIPOGLIC

INSHUM

DINSHUM

ESTAT

DESTAT

AAS

DAAS

CIMET

DCIMET

IECA

DIECA

BEBIDA
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42. No ultimo més, qual o nimero médio de dias por semana ou
por més gque vo & consumiu beb da alcodlica?

Dias por semana

Dias por més
{(88) N&o se aplica (99) Ndo sabe

43. Assumindo que uma dose seja equivalente a uma latalgarrafa
de cerveja, uma taga de vinho,o ma dose de be ida quente
{vodca, uisque, cachaga, pinga, etc), aproximadamente, qual o
numero de doses vo étomou nos dias e queco sumiu alcool
no dltimo més?

Nomero de doses
(88)Mdo seaplica (99)MAo sabe

44. Com relacao ao consumo de qualquer tipo de bebida
alcodlica, quantas ezes no Gltimo més v cé tomou mais de
cinco doses de uma so vez?

MNimero de vezes
(88)Ndo se aplica (99)M3o sabe

45. Vocé fuma atualmente? (considerar fumante aquela pessoa
que fuma ha pelo menocs 1 més)

(Se ndo, pule para a questdo 47)

(1)sim (2jndo  (3)ex-fumante (9)ndo sabe

46. Quantos cigarros por dia?
{88)ndo se aplica (99jndo sabe

ACESS0 AOS SERVICOS DE SAUDE

47. Vocé foi internado nos dltimos 12 meses?
(Se ndo, pule pa a a g estdo 43)
(1)sim (2)ndoc (9)ndo sabe

48. Qual o motivo da internagao?

(88) ndo se aplica (99) ndo sabe

49. Vocé tem direito a algum plano de saide?
(1)sim (2jndo (I)ndo sabe

50. Em geral vocé diria que sua saide é...
(1)excelente (2} uioboa (3)boa (dum (S)muit ruim
(%) ndo sabe

51. Quantas vezes vocé ja foi ao médico? vezes

52. Por qual motivo?
(1)Diabetes (2) 1p it nsdo artenal (3)Pre natal
(3)Qutros:

53. Vocé esta inscrito em algum programa social?
(1)PSF  {2)Minha casa. minha vida (3)Projovem
(4)Wiva luz (5)Outros:
{6) Nenhum

54. Tem PSF na area em que vocé mora? (1)Sim (2)Ndo

FREQBSEM

FREQBMES

DOSESBA

VEZESBA

FUMA

NCIGARRO

INTER

MOTINTER

PLANSAU

SAUDE

VMEDICO

MOTMEDICO

PROGSOCIAL

PSF

=
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55. A equipe do PSF faz visita domiciliar:
(1)Semanalment | JMensalment  (3)N3 wvisita
(4)Outra:

56. A equipe & composta por:
(1)50 de medico  (2)S6 enfermeire  (3)S0 de técnico de enfermagem
(4)Medico, Enfermeiro, Técnico de enfermagem  (5)Outros:

57. Vocé tem cartdo de vacina? (1)Sim (2)Ndo

58. Vocé fez alguma dose de vacina:

{1)contra HepatiteB (2)antitetdnica (3)contra febre amarela
(4)contra gripe  (5)nenhuma

(6)Qutras

59. Vocé tem alguma prioridade quando busca assisténcia na
unidade de saide? (1)Sim (2)N3o

60. Quando esta doente,vocé procura quem? (1)Médico
(2)E fer iro (3)Rez d ira (4 Curand i os(5)Outros: _

61. O que vocé utiliza como remédio?

(1)Remedios de farmacia (prescricdo medica)

(2)Remédios de farmacia (indicados por outros profissionais de salde
]

{3)Remedios prescrites por curand iros

(4)Chas de e ervas medicinais

(5)Rezas
{6Y0utros:

ATIVIDADES CULTURAIS

62. Vocé conhece ou participa de algum programa informativo
(escola,radio,T ) dr cionado adi ulgagd dacul ranegra?
(1)Sim  (2)N&o

63. Se sim na anterior, qual o programa?

64. Vocé participa de algum grupo cultural?
{1)religioso  {2jassociacdo de moradores (3)grupe de classe
{(4)artistica  (5) outros

Data ) !

Responsavel

VISITAPSF

EQUIPEPSF

CVACINA
FEZVACINA

PRIORIDADE

PROCDOENT

REMEDIO

PROGRAFO

QUALPROG

GRUPCULT
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l v l Gmall Fransuelem Almeida <fransuelem.almeida@gmai com>

Submitted Article Publication Management System/BJN

ELISANGELA MILHOMEM DOS SANTOS <elismilhamem@hotmail com: 8 de agosto de 2017 20:32
Para: "fransuelem.almeida@gmail com” <fransuelem almeida@gmail com:=

De: sgp@sgponline com br <sgp@sgponline com.br>

Enviado: segunda-feira, 31 de julhode 2017 07:17

Para: elismilhomemi@hotmail com

Assunto: ENC:Submi ed Ar cle Publica on Management System/BIN

Referente ao codigo de fluxo (Flux Code): 3864

De:
Para:Elisangela Milhomem dos Santos
Data:11/07/2017 19:16:07
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BRAZILIAN JOURNAL OF
NEPHROLOGY

Dear Sir (Madam)
Prof., Dr. Elisangela Milhomem dos Santos

Referring to the flux code: 3864
Classification: Original Article

We inform that the article "Associabon between estimated glomerular filtration rate and sodium
excretion in urine in African descendants in Brazil: a population-based study” will be sent for review to

the possible publication in Brazilian Journal of Nephrology. Please, to future communication about the
article, wrte the the flux code above.

The Authors declare that the manuscript consists entirely of an original work and represents a vald
work that, in whole or in parts, does not copy or otherwise infringe upon copywnght or other

proprietary rnights of another party; and that neither this manuscript nor one with substantially similar
contentunder our (my) authorship has been published previously or 1s being under consideration by
another Brazilian of foreigner publication, or is being considered for publication elsewhere in any
format and/or medium (prnnted or electronic].
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Instructions for authors

Thank vou for choosing to submit vour paper tous. These mstructions will ensure we have
evervthing required so your paper can move through peer review, production and publication
smoothly. Please take the time to read and follow them as closely as possible, as doing so will
ensure your paper matches the journal's requrements. For general puidance on the publication
process at Taylor & Francis please visit our Author Services website.

AUTHORSERVICES

Supporting Taylor & Francis authors

ARCMNE MANUSCRIPT
This journal uses ScholarOne Manuscripts (previously Manuscript Central) to peer
review mamuscript submissions. Please read the guide for ScholarOne authors before making a
submission. Complete guidelines for prepanng and submitting your manuscript to this journal are

provided below.

Contents list

&  About the journal
® Article publishing charge
o Peer review

o Preparing your paper
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o Structure
o Word limits Stvle
o guidelines Formatting and
o templates References
o Checldist
o Using third-party material in yvour paper
e Disclosure statement
e Clinical Trials Registry
o Complying with ethics of experimentation
o Consent
o Health and safety
& Submitting yvour paper
o Copyright options
s Complying with funding agencies
s My Authored Works
e Accepted Manuscripts Ounline (AMO)
o Article reprints

About the journal

Renal Failure is an international. peer reviewed journal, publishing high-quality, original
research. Please see the journal's Aims & Scope for information about its focus and peer-review

policy.
Open Access (OA) means vou can publish your research so it is free to access online as
soon as it is published, meaning anyone can read (and cite) your work Please see our gude to

Open Access for more information. Many funders mandate publishing vour research open access:

vou can check open access funder policies and mandates here.

This journal accepts the following article tvpes: Clinical Study, Laboratory Study, Case
Report, Brief Report, Letter to the Editor, State-of-the-Art Review.

Brief Reports, Letters to the Editor. and State-of-the-Art Reviews

Send a proposal to Editor Dr Finn before completion or submission of the article.
Incluide a description of scope. novel aspect, and tentative comtents of the proposed article.

hitpuiwwwtandfonline. comfaction/authorSubmission journalCode=irn f20&page=instrudions# VWS TZwaTE 216
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Brief Reports and Letters to the Editor must be of practical value to physicians; personal
opitions, when fully supported by data, may beincluded

State-of-the-Art articles are comprehensive, scholarly works of longer length (24-40
pages: 3000-10000 words).

Please note that this journal only publishes manuscripts in English.

Article publishing charge
The standard -article publishing charge (APC) for this journal is: £1230 / USS1600/

€1415 Depending on vour location, these charges may be subject to local taxes.

Editorial Board members are entiled to a reduced APC of £430 /USS560 /€495
providing they alert the Publisher to this on submission of thewr article.

Find out more about article publishing charges and funding options.

Peer review

Tavlor & Francis is commitied to peer-review integrity and upholding the highest

standards of review. Once your paper has been assessed for suitability by the editor, it will then be
single blind peer-reviewed by independent, anonymous expert referees. Find out more about what
to expect during peerreview and read our guidance on publishing ethics.

Preparing your paper

All authors submitting to medicine, biomedicine, health sciences, alied and public
health journals should conform to the Uniform Requirements for Mamscripts Submitted to
Biomedical Journals, prepared by the International Committee of Medical Journal Editors (ICMIE).

Structure

Your paper should be compiled in the following order: titlte page; abstract; keywords;
main text introduction, methods, results. discussion, conchusion: acknowledgments;
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declaration of interest statement; references; appendices (as appropriate); table(s) with
caption(s) (on individual pages); guores; gure captions (as a list).

For a review paper of 10 or more pages in length please include a table of contents, with
all major headings and subheadings mcluded i the text

Word limits

Please include a word count for your paper.
Atypical State-of-the-Art Review for this journal should be more than 3000 and no more than 10000

words.

Style guidelines

Please refer tothese style guidelines when preparing yowr paper, rather than any

published articles or a sample copv.

Please use American spelling stvle consistently throughout your manuscript

Please use single quotation marks, except where ‘a quotation is “within™ a quotation’.
Please note that long quotations should beindented without quotation marks.

Formatting and templates

Papers may be submitted in any standard format, including Word Figures should be
saved separately from the text. To assist you in prepanng vour paper, we provide formatting
templates.

Word templates are available for this journal Please save the template to your hard
drive, ready for use.

If vou are not able to use the templates via the links (or ff you have any other template
queries) please contact authortemplate@itandf co.uk

References

® Description of the Journal's reference style.

Checklist: what to include

hito:wewwitandfonline. comfaction/authorSubmission ?journalCode=irn f208page=instrudions# VWS TZwaTe

4ns

90



0B/08/2017 Renal Failure

1

(=]

]

Author details. Please ensure evervone meeting the Intemnational Committee of

Medical Journal Editors (ICMIJE) requirements for authorship is inchided as an author of
your paper. Please include all authors™ full names, a Bations, postal addresses,
telephone mombers and email addresses on the title page. Where available. please also
inclhude ORCiDs and social media handles (Facebook, Twitter or LinkedIn). One author
will need tobeidentt edas the corresponding author. with their email address

nommally displaved in the article PDF (depending on the journal) and the online article.
Authors™ a lations arethe a Habions where the research was conducted. If any of the
named co-authors moves a lation durmg the peer-review process, the newa lation
can be given as a footnote. Please note that no changes toa lation can be made after
vour paperis accepted Read more on authorship.

. A non-structured -abstract of no more than 250 words. Read tips on writing your

abstract.

. Graphical abstract (optional). This is an image to give readers a clear idea of the

content of vour article. It should be a maximum width of 525 piels. If vour image is
narrower than 525 pixels, please place it on a white background 525 pixels wide to
ensure the dimensions are maintained Save the graphical abstractas a jpg. png, or
.gif Please do not embed it in the manuscript le but save it as a separate le, labelled
GaphicalAbstract].

- You can opttoinclude a video abstract with vour article. Find out how these can help

vour work reach a wider audience, and what to think about when Iming

. 4-6 keywords. Read making vour article more discoverable. including information on

choosing a title and search engme ophmization.

. Funding details. Please supply all details required by your funding and grant-awarding

bodies as follows:

For single agency grantss This work was supported by the[Funding Agency] under Grant
[mamber xxxx].

For multiple agency grants: This work was supported by the [funding Agency 1]; under
Grant [momber xoxx]; [Funding Agency 2] under Grant [mumber woxx]; and [Funding
Agency 3] under Grant [mumber xxxx].

. Disclosure statement. This is fo acknowledge any nancial interest or bene tthat has

arisen from the direct applications of vour research Further guidance om what is a
con ict of interest and how to disclose it

. Biographical note. Please supply a short biographical note for each author. This could

be adapted from your departmental website or academic networking pro e and should
be relatively brief (e.g. no more than 50 words).

9 Geolocation information. Submitting a geolocation information section, as a separate
paragraph before your acknowledgements. means wecan index your paper’s study

hito:wewwitandfonline. comfaction/authorSubmission ?journalCode=irn f208page=instrudions# VWS TZwaTe
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10.

11.

12.

13,

14.

area accurately in JournalMap's geopraphic literature database and make vour article

more discoverable to others.

Supplemental online material Supplemental material can bea video, dataset, leset,

sound le or anything which supports (and is pertinent to) vouwr paper Wepublish

supplemental material online via Figshare. Find out more about supplemental material

and how to submit it with your article.

Figures. Figures should be high quality (1200 dpi for line art, 600 dpi for grayscale and

300 dpi for color, atthe cormrectsize). Figures should be saved as TIFE, PostScript or EPS
les. More information on how to prepare artwork.

Tables. Tables should present new information rather than duplicating what is in the

text. Readers should be able to interpret the table without reference to the text. Please

supply editable les.

Equations. If you are submitting vour manuscript as a Word document, please ensure

that equations are editable. More information about mathematical symbols and

equations.

Units. Please use SI units {(non-italicized).

Using third-party material in your paper

You must obtain the necessary permission to reuse third-party material in vour article.

The use of short extracts of text and some other types of material is usually permitted, on a limited
basis, for the purposes of criticism and review without securing formal permission. If you wish to
include any material in yvour paperfor which you do not hold copyright. and which is not
covered by this informal agreement, you will need to obtain written permission from the copyright
owner prior to submission More information on requesting permission to reproduce work(s) under
copyright.

Disclosure statement

Please include a disclosure of interest statement, using the subheading "Disclosure of

interest.” If you have no interests todeclare, please state this (suggested wording: The authors
report no con icts of interest). For all NIH/Wellcome-funded papers, the grant mumber(s) nmst be
inchaded in the disclosure of interest statement Read more on declaring con icts of interest

Clinical Trals Registry

In order to be published in a Taylor & Francis joumal, all clinical tnals must have been
registered in a public repository at the beginning of the research process (prior to

hito:wewwitandfonline. comfaction/authorSubmission ?journalCode=irn f208page=instrudions# VWS TZwaTe
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patient enrolment). Tnal registration numbers should be included in the abstract, with
full details in the methods section. The registry should bepublicly accessible (at no charge). open to
all prospective registrants, and managed by a not-for-pro t organization. For a list of registries that
meet these requirements, please visit the WHO International Clinical Trials Registry Platform
(ICTRP). The registration of all chnical tnals facilitates the sharing of information among
clinicians, researchers, and patients, enhances public con dence in research. and is in accordance
with the ICMIJE guidelines.

Complving with ethics of experimentation

Please ensure that all research reported in submitted papers has been conducted in an

ethical and responsible manner. andis in full compliance with all relevant codes of experimentation
and legislation. All papers which report m vivo experiments or chnical trals on humans or
animals must include a written statement in the Methods section. This should explain that all work
was conducted with the formal approval of the local human subject or antmal care committees
(nstitutional and national), and that clinical trials have been registered as legislation reguires.
Authors who do not have formal ethics review commitiees should mclude a statement that their
study follows the principles of the Declaration of Helsinki.

Consent

All authors are required to follow the ICMIE requirements on privacy and informed

consent from patients and study participants. Please con mm that any patient, service user, or
participant (or that person’s parent or legal guardian) in any research, experiment, or clinical trial
described in your paper has given written consent to the inclusion of material pertaining to
themselves, that they acknowledge that they cannot beidenti edwia the paper; and that you have
fully anonvmized them. Where someone is deceased, please ensure vou have written consent from
the family or estate. Authors may use this Patient Consent Form. which should be completed,
saved, and sent to the journal o requested.

Health and safety

Please con mm that all mandatory laboratory health and safety procedures have been

complied with in the course of conducting any experimental work reported in your paper. Please
ensure your paper contains all appropriate wamings on any hazards that may be involved in
carrving out the experiments or procedures vou have described, or that may beinvolved in
instructions. materials, or formulae.
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Please include all relevant safety precautions; and cite any accepted standard or code of
practice. Authors working in animal science may nd it useful to consult the International
Association of Veterinary Editors” Consensus Author Guidelines on Animal Ethics and Welfare and
Guidelines for the Treatment of Animals in Behavioural Research and Teaching When a product
has not yet been approved by an appropriate regulatory body for the use described in your paper,
please specify this, or that the product is still mvestigational.

Submitting your paper

This journal uses ScholarOne Manuscripts to manage the peer-review process. If you

haven't submitted a paper to this journal before, you will need to create an account in the submission
centre. Please read the guidelines above and then submit your paper i the relevant author centre
where you will nd user guides and a helpdesk.

Please note that Renal Faihwe uses Crossref™ to screen papers for unoriginal material
By submitting your paper to Renal Failure you are agreeing to originality checks during the peer-

review and production processes.

On acceptance, werecommend that you keepa copy of vour Accepted Manuscript Find
out more about sharing yvour work

Copyright options

Copyright allows wou to protect your orginal material. and stop others from using vour
work without vour permission Tavlor & Francis ©  ers a number of di  erent license and reuse
options, including Creative Commons licenses when publishing open access. Read more on

publishing agreements.

Complying with funding agencies

We will deposit all National Institutes of Health or Wellcome Trust-funded papers into
PubMedCentral on behalf of authors, meeting the requirements of their respective open access
{OA) policies. If this applies to vou, please tell our production team when you recefve your
article proofs, so we can do this for you Check funders” OA policy mandates here. Find out
more about sharing vour work
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For more mformation on license options, embargo periods and APCs for this journal
please search for the journal in our journal Hst

My Authored Works

On publication, yvou will beable to view, download and check your article’s metrics

(downloads, citations and Altmetric data) via My Authored Works on Tavlor & Francis Online. This
is where you can access every article vou have published with us. as well as vouwr free eprints link,
so you can quickly and easily share your work with fiiends and colleagues.

Weare committed to promoting and increasing the wvisibility of your article. Here are

some tips and ideas on how you can work with us to promote your research.

Accepted Manuscripts Online (AMOQ)

This journal publishes manuscripts online as rapidly as possible. as a PDF of the nal

accepted (but unedited and uncorrected) paper. This is clearly identi edas an unedited manuscript
and is referred to as the Accepted Manuscript Online (AMO). No changes will be made to the
content of the original paper for the AMO version but, after copy- editing, typesetting, and review of
the resulting proof, the nal comrected version (the Version of Record [VoR]), will be published.
replacing the AMO version.

The VoR is the article version that will appearin an issue of the journal Both the AMO

version and VoR can be cited using the same DOI (digital object identi er). To ensure rapid
publication., we ask vou toreturn vour signed publishing agreement as quickly as possible, and
return corrections within 48 hours of receming vour proofs.

Article reprints

For enquiries about reprints, please contact the Tavlor & Francis Author Services team
at reprints @ tandf couk. To order a copy of the issue containing vour article, please contact
our Customer Services team at Adhoc@tandf co uk.

Queries

Should vou have any queries, please visit our Author Services website or contact us at
anthorqueries @tandf co.uk.
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Instructions to Authors

General instruetions for sebmission online {how-to-submit-vour-article)

Obpectives

The BrazilianJovrnal of Nephrolozy {Jomal Brasiletrode Nefrologiz)- ISSN 0101-2800 (online) and 21758239 (printed vemton) - 52

quarterly publication (March_ Juns Sapt=mber and December)of the Branlian Soeiety of Nephmlogy{SBN) desiznad for publicatonof onginal
works from all relevant areasinthe  eld of nephrology, The online journal has openand free access. Inadditionto the regular numbers, BTN also
publizhes annval sepplements, primenty addressing elinical practice The asthom are fres of wubmissioncharee Forselection of articles, originality,
topie relevanca, and quality of scizoh ¢ methodology are svalvated, as wall a3 adherence to the adopted sfitonal regulabions. All arbicdes are
anonymously peerreviewed, and acceptancench cationis normally sent within three months ofreceiptby the journal. Copvnzht for articles will be
astomateally tmnsferad to the Brazilian Tovenal of Neghrology: The content of thematenal sent for publication may not be previously publishedor
sohmitted to otherjournals, Topublish, even inpadt. in anotherjournal written approval from the aditors is nacestary The concapts and
declarations contzinad in the referred mamueripts are the complete responsibiliby of the avthom.

Languags

Thi Brazilian Tournal of Nepghrologyaccepts papers writtenin Portugness and Enslish prefembly in Enslish. Papers submittad in
Portuspessalso reguires the authorto provide title daseriptionand semmary in Enslish inadditionte Portugnese. While papersin
Enghsh do not require the authorto send metadata in Portuzuess.

FORMATS OF CONTRIBUTIONS

Editorials

Anmn-depth cabical commentany preparad as a response to 2n Editorinvitahon and'or submitted by 2 personwithnoterorthy

axpenence on the subject. Editonals may containep to 500 wordsand 3 references.

Original Article

These shoold present unpublished results from ressarch, conshitvting complete studies that containall relevant infornation so that the

reader may reproduce the study or evaluate its results and condusions. The manuserpts may containvp to 5,000 words. The formal strocture
should contain Introduction, hethods, Rasults, Discussion, and Conclusion sections. Clinical implications and limitations of the studv shouldbe
highlichted. It 13 also suzpestad that when appropriate, the Methods sectionbe detatled reparding the study desizn location parhicipants, elinieal
outeomes of intarest and intervention. These mamseripts thould contzinan Abstractwith an Introduction, Objective(s), Mathods, Rasults and
Conclusion section.

Short Communication

These are orimnal articles, however, less sebstantial than the regular asticle and are of pamicularintersstin the ares of naphrology,

prasenting prelinpnary resolts or results of immadiate relevance Short communications should contan wp to 1,500 words. The manuscapt
should have an Abstract followed b the model for onzinal artides, and at maxinum, one Table or Fizvre, a3 well 25 2 maximum of 15
bliographical refersncas:

Faview Articles

Feviews are preferentialby solicited by the Editor to = specialistin a particular area The objective of thess articles is to expressand

cntically evaluate the knowledze available on 2 speci c topic, commenting on studies from other 2uthon and wing a broad referencebase. oron
oocasion, responding to 2 spontansous damand concerning a spect ¢ topic, These should contan up to 6,000 words. The text should containan
Abstract, - Introduetion, Discussion section, Concusnon, and other subdivinions, when appropriate{z g, "Climeal Application”, "Treatment" ),
Abstract of these mamseripts do not need to be -necessartystroetorad. A broad reference list howsver notewcessive should appear at the end of
the manusenpt preferably up to 80 referances for this type of article

Updats Articles
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To address corrent informationralevant to the clinical practics less complate than the review articles. These should be preferentially, a
response to the editos’ invitation and cccsiomllyupon spontaneous demand. Updates should containop to 2,000 words, and presentan Abstract,
not necessarilystrocturad, and prefarablvep to 40 bibliozraphical references.

CaszFeports

Prasentation of professiom] experience based on a study of a peculisrease and suecinetcomments of interest for the practics of other
professionals in the area The report should containup to 1,500 words. The structureshould containat mininmm the following sections:
Abstract, not necessanlystructurad, Introduction, explaining the relevance of the case; Structured prasentationof the case (L.e,

identi cationof the patient, comgplaints and previoss history, personal and familial antecedant clinical exam), and Discussion.

Clinical Trials

All materials relatsd to humanand animal researchmust have priorapproval from the Institntional Review Boards - IRBs from the
institutionwhers the work was done in accordance withthe recommendations of the Declaration of Helsinld (1964 and versions from

1975, 1983, and 19859),the Intemational Standards for the Protection of Animals and the resolution 19696 of the Brazilian National
Health Council on Research Invalving Huemans. Each manuseript must containthe number of this protocal.

Lattes

Opinions or commentaries about the content, aditorial views, or relevant seient ¢ topies- The text shouldbe brief, with a maximumof
500 words. The mamuseript may be a commentary about published matenal, or may bring new data and clinical observation. Only one Table and
one Figure are permittad, and 2 maximwm of 5 references. All avthos (maxiawm of ve)should sign the letter. No need for 2 summary.

Nephrological Consultationin 10 Minutes: mandatory by insatation from the editors, this sectionwas ereatedto o or the readera
rapid expertise on day to day topics in nephrology. The text should contain on average 630 words, onlyone Table and one Figure and a

maximum of 3 references.
Svpplements /BIN Educational

These are by invitation from the Editors Supplements rafer to speei ¢ themes rdevantto the clinical practice composed of an aditorial
or a presentation of current articles, and should contain vp to 2,000 words, hawve an Abstract, not necessanly stroctorad, and
preferentiallyep to 40 bibliographical references.

MNephrolosy History

Historic documentation of subjects related to nephrology, historde point of vies.

TECHIICAL REQUIREMENTS
The following should be sent:

a) Word la (doc or otf), dovble-space type, 12 point font, margin of 3 cm on each side, with numberad pages in numerals characters,
beginning sach sectionon 2 new page, inthe following sequence: title paze, Abstractand kev-words, texd, acknowledzements, references, Tables
and Legends - images, which should be sent in jpeor t1 format;

b) Parmission for reproduction of manusenpt;

¢} Approval from the Institshional Reviar Board at which the study was performed, when referning to interventions (diagnostic or
therapeutic) on humans;

d) A lettersiznad by all authors stating 2 novel and vnpublished study. The lack of signaturs of an asthorwill be interpretad as disinterast
or disapproval of publication, and the permons name will be, therefore editonially excludead;

&) Completeaddress of the cormsponding anthor.

MODEL OF COPYRIGHT TRANSFERLETIER
Dear Editor,

By the prasent, we, the undersignad avthors, submit this mammseript (nameof study), herebywrittenty vs and presented as an article
{tvpe - Original; Review; Update; Case Report; stc ) to the Editonal Boand of the Brazilian Journal of Nephrolosy for publicabion Inaccordance with
the regulations containadin the "Avthors Instructions”, we informthat:

a)the referrad study was performedat (name ofinstitution);
b) the protocol was approved by the institstion IRB;

¢) informed consent was obtained for studies that invelved humans;
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d) copvright transfer; we irrevocably concede to the Brazilian Society of Nephmology(BSN), in the case of aceeptance for publication the
avthors rights to the study that we are hermby submitting, recogniang that any total or partial reproductionis forbidden without priorand
necessary avthorization requestad in writing and obtained from the BEN.

2)we have kept a copyof the present submitted manusenpt; and
f) the study was supported nanciallyby (names of the instituions that gave support for the studyv).

With respect to the imperative sthics- underscoring any possible factors that may in vence or bias the results of this study- we

acknowladza the following con icts of intersst: (explain if amy, relationships that invelve profsssional, nancial or director indirectbene clarycon
icts of intersst, or explicitly declare the inexistence of such associations).

To facilitats corapondancs exchange the following asthor was designated 23 correspondenceavthor. (Wameof chosen author, followsd

by the name ofthe institstion complate postal address. telephons and, electronic address).

We presently submit and await manifstationof noti cation.
Sinceraly,

{Date and location, followsd by sisnateres and respectivefull names)

PREPAFRATION OF MANUSCRIPT

Identi cationpage: The rst pageshould contain: a) Tatle of the Article, which should be complate and concise, describing the subject to

which it refers (super vous words should be omitted); b) Names of the avthor; ¢} Institubion and sector of Institutionto which sachasthorisa
liated and position at the Institubion accompanied by the respectiveaddresses; d) Name of the departmentand institstion at which the study was
parformed; e) Indication of the cormsponding author, f) If the study was funded, the name of the funding agencyshould be indicated; g) If the
study was based on an academic thesis the title vear and institutionat which it was presented shovld be identi ad; h) If the study was presented
at a scienti ¢ mesting, indicats the name of the svent location and date

Abstract and keywords: Abstracts should identifithe objectives, procedures, and conclusions of the study (maxmum 250 words for

abstracts that should be structured). Structumed abstracts should present, at the beginnine of sach parasraph, the nameof the subdivisions that
compose the formal structere of the articls (Introduetion Mathods, Resvlts and Conclusion). Koy words, expressions that reprasent thesubject of the
study, shouldbe presented in numbes of 3 to 10, supplisd by the author, based on Ma8H (Medical Subject Haadings) of the National Libraryof
Medicine and available on the site httpe/dees bvs br (httpe/dees brs br)

Text: The text should be written in accordance withthe structuredesignated for the appropriate category of the arbicde. Citabons and
referenced cited in the legends of tablzand  gures should be numbered consecutivelyin the order that they appearin the text
(numerical index). The references should be citedin the text without parentheses, exponentially, following the example References!.

Figures and Graphs: All illustrations (photographs, praghs, drawings ete ) should be submitted individually, 1n JTPG format (inhigh resolution

- 300 dpi) Thay should be numbersd sequentially m the order that they were mentionsd @ the text and be claar enovsh to allow
reproduction. Legends for the  zures should be sent ;2 separate le Photocopes will not be accepted. If amy  gures have been extractad
from other previously published studiss, the awthors should have prior parmission in writing for their reproduction. This anthorization should
accompany the submitted manusenpt.

Statistical analysis: The avthors should demonstrate that the statistical procedurss ptilized were not onlyappropriateto test the
hypothasis of the study, but also correctly interprated. The levels of statistical signi cance(ag. p<0.05; p<0.01; p<0.001) shovld be identi
=d.

Abbreviations: The abbreviations should be indicated in the text vponthe rst utilization. Thereafter, the full name should not be

repeatad.

MName of medication the generc name should be vsed.

Citationof machines and equipment: all machines and equipment cited should include the model and name state and couvntryof
manufacturer

Acknowledgements: Should include the collaborationof persons, groups or institutions that deserve recognition but are not ineludad as
avthors; acknowledgement for nancial support, techmeal assistance, ste, should appear beforsthe references.

Faferences: Feferences should be numbered sequentially, in the sameorderthat they were mentioned in the text and identi od with

numerical charactars. The prasentabonshould be based on the "VancouverStyle" format, according the following examgle and the titlesand
pericdicals should be abbreviated according to the style presentad by the List of Journal Indexed in Index Madicus, of the National Library of
Medicine availabls at: fip://nlmpubs nlm nih gov/orlinejournalsjiveb. pdf (fip./nlmpebs nlm nih sov/enlinajoumalsljiweb. péf). The asthors should
certify that the cited references in the text are contained in the list of references with the comectdates and avthors names. The accumcyof the
bibliographical references is the authors’ responsibility. Persoml co ications, sblished studizs, or ongoing studizs should be cited only when
absolutely necessary, but shouldnot be included in the list of references; onlymentioned in the text with a footar.
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THE REFERENCE LET SHOULD FOLLOW THEMODEL OF THEEXAMPLES BELOW:
Articles from periodicals (up to six asthos)

Boltani A, Arrani H Rahimipour H Soleimani F, Rahimi F, Kazerouni F. Omadized LDL: Asa risk factor for cardiovasculardisease in renal
transplantation J. Bras. Nafrol 2016:38(2):147-152

Articles of penodicals (more that six asthoms)

Bastos JA, Andradz LCF, Farreira AP, Barroso EA, Datbert PC, Barrato PLE, 2t al. Serum levals of vitaminD and chronic pariodontitisin
patients with chronic kidney disease. J. Bras. Nefrol. 2013;,35(1):.20-26

Asticles without the name of author

Cancer in South Africa [editoral] 8 Afr Med J 1994,84:15.

Entire boolks

Fingsven ME, Bond D. Gerontologyand leadership skills for nurses. 2nd 2d. Albany (NY): DelmarPublishers; 1956,
Book Chapters

Phillips 37, Whisnant JP. Hypertension and strole In: Laragh JH, Brenner BM, editors. Hypertension: pathophysioloey, diagnosis, and
management. 2nd 28, New Yorlk: Raven Press; 1995 p. 465-78.

Books for which the editors (organizers) are avthors

Norman IT, Redfem 8, editors. Mental haalthcare for elderlypeople. New York Churchill Livinsstons; 1956,

Thesiz

Kaplan 8]. Post-hospital home healtheare the elderlys aceess and utilization [dissertation] 3t Lowis (MO): Washinston Univ; 1993,
Papers presentad at DMzetings

Bengtsson §, Solheim BG. Enforcement of data protection, privacy and security in medical informaties. In- Lun KC, Degoulet P, Piemme TE,
Fienho O, aditors. MEDINFO 92. Proceadings of the Tth World Congress on Medical Informaties; 1992 Sep 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992, p. 1561-5.

Periodical in electronic format

Morse 35 Factorsin the emergence of infections diszases. Emery Infact Dis [serial online] 1995 Jan-Nar[eited 1996 Jun 5] 1(1x[24
screens]. Availsble from website: URL: httpe/www.ede. sov/nddod EID/ eid hivn /. ede. sovincidod EIDVeid.

Other types of references should follow the document of the International Committeeof Madical Journal Editors (Vancowver), available at
the website: www.iemije ore (hitpe/wew iemje ore), October 2004,

SUBMISSION OF MANUSCRIPT

The submissions should be done on-line at the website www.bin.ore.be (hitpo ' www.bin.ore.br). Itis essential that copynght tramsfer,

letters of approval from the ethics committes (whenrefeming to interventional studies on humans-dlasnosticor therapastic), and theasthoma
rmationof the novelty of the study be sent by fax to the SBN (fax number +55 11 3573-6000) or scanned and sentby email tojbn@sbn ors br
(mailtobn@sbn are br).

CHECKLIST FOR. ARTICLE SUBMISSION

Before sending any mamseript for publicationin the Brazilian Jovrnal of Nephmlogy, asthors should verifiif the material compliss with
the following eriteria:

Asthors

{ ) First and last name of the asthors are presentad.

{ } Institubions to which sachavthoris 2 lated are listed.

{ ) Letter of presentation complies with ethical requirements signed by all avthor, mentioning existing con icts of interast. cited funding sources
and'or nancial support, ate )

Title
{ ) Should be presented with Short titla
Type

{ } The articletype is presented (Ongzinal, Review, Case Report, and othen)

hitp:ihwrwwejbn.org. briinstructions-for-authors
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Abstract

{ ) Abstraet is structurad and containsup to 250 words (Orizinal Articls Short Commmunication and Case Report).
{ ) Contatrsup to 150 words (Review and Update Article)

Keaywords
{ } Integratss the vocabulary of Diecs (Birsme).
Feferences

{ ) Follow the nomms of the Vancouvergrovp (22, Veza KJ, Pinal, Krevsky B. Heart tramsplantationis associated with an inereased risk for
pancreatobiliary disease. Annlatemled 1996;124.580-3.

{ ) Ares numberad in the same order that they appearin the text

() Arsidenti 28 by numerals, suparseriptiz, "according to Johnson!".

{ ) Complias, praferentiallywith, the limit of 40 for Original Articles, 15 for Short Communications, 15 for Case Reports, 30 for Raview
Asticles, and 40 for Update Articles.

Presentabion

{ ) If the paper isin Portuguese it should have title descriptionand summaryin bothlanguages (Portugeese and English).

{ ) Inthe electronicversion, the study isretypedintoons lzin doe or stf format (Microsoft Word).

{} The Tables and Fizures do not excesd, together, the maximumof 6 vnits.

() Inthe electronicversion, the tables are presentadin doc format (Microsoft Word), or .xlsx (Microsoft Excel).

{ }Inthe electronicversion the illustrabons (photographs, graghs, drawings, ete )should be sent individually, in jpe format(in high resclution
-300 &pi).

LEGAL AND ETHICAL COMSIDERATIONS

According to the UniformRequirements for Manuseripts Submittad to Biomedica Jovrnals (International Committee of Madical Journal
Editors - February 2006).

CONFLICT OF INTEREST

Public trust in the peerreview process and the cradibility of published articles dependin part on how wellcon ict of interestis handlad

during writing, peer review, and editonal decisionmalane. Con iet of interast exists when an asthor (or the asthor’s institubion), reviewer, or editor
has naneial or personal relatonships that inappropriatdy in vence (bias) his or her actions (such redationships are also known as dual commitments,
competing interests, or competing lovaltizs) These relationships vary from those with neslisible potential to those with great potential to in vence
judement, and not all relationships represent tree con ict of interest. The potantial for con ictof intersst can exist whether or not an individual
believes that the relabiomshipa ects hisor her scienti ¢ judement. Finandal relabonships (such as emplovment, comsultandies, stock ownership,
honoraria paid expert testimosy) are the most easilyidenti able con ictsof interest and themost likdy to vnézrmine the cradibility of the journal,
the avthors and of scienceitself However, con ictscan occur for other ressons, such as personal relationships, acadamic competition, and
intellectoal passion.

INFORMED CONSENT

Patients have a right to privacy that should not be infringed without infommed consent. Identifving information, including patients’ names,

initials, or hospital numbers, should not be published in written descriptions, photographs, and pedigress unless the informationis essential for scient
¢ purposes and the patient{or parent or guardian) gives written informed consent for publication Informed consent for this purposs requires that a
patientwho isidenti able be shown the mamseriptto be published. Avthors should identify Individuals who provide writing assistance and diselose
the fendingsource for this assistance.

Ldentifying datails should be omittedif they are not essential. Complete anomymityisdi cult to achieve, however, and infommed consent
shouldbe obtained if there is any doubt. For example masking the eve region in photographs of patients is inadequate protecionof anommity. If
wdentifying characterstics are altersd to protect anommity, such 2s in genetic padigraes, authors should provide assurancethat alterahons do not
distort scienti ¢ mearing and editors should so note.

The requirement for infornmed should be includedin the journal'si tions for authors. When informed consenthas been
obtained it should be indicated in the published article

ETHICAL TREATMENT

‘When reporting experiments on humansubjects, asthors should indicatewhetherthe procedurss followed were in accordance withthe
ethical standards of the responsible committes on human experimentation (institstional and national)and with the Helsinla Declaration of 1975, as
revisedin 2000, If doubt exists whether the ressarchwas conducted in accomdance withthe Helsinla Dedaration the asthors
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must explain the rationale for thetrappmach and demonstratethat the institetional revier body exphicitly approved the dosbtful aspacts
of the study. When reporiing experiments on ammals, asthors should be askeed to indicate whether the tnstitvhiomnal and national suds for the cam
and vse of lzboratory animals was followed.
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ANEXO F — Parecer consubstanciado do CEP

Plataforma Brasil - Ministéno da Sadde

Universidade Federal de Sdo Paulo - UNIFESP/ Hospital S&0 Paulo

PROJETO DE PESQUISA

Titulo: PREVRENAL . ) o
PREVALENCIA DE DOENGA RENAL CRONICA NO MUNICIPIO DE SAO LUIS E EM
COMUNIDADES QUILOMBOLAS DE ALCANTARA. ESTADO DO MARANHAD

Area Tematica:
Pesquisador: NATALINO SALGADO FILHO Versao: 2

Instituigao: Hospital Universitario da Universidade Federal CAAE: 01836112.0.0000.5086
do Maranhao/HU/UFMA

PARECER CONSUBSTANCIADO DO CEP
Elaborado pela Instituigdo Coparticipante

Numero do Parecer: 51405
Data da Relatoria: 06/07/2012

Apresentagao do Projeto:

Este estudo ira estimar a prevaléncia da Doenca Renal Crdnica (DRC) e de seus fatores de risco. incluindo

hipertensdo arterial, diabetes e doenca cardiovascular associada entre adultos com idade igual ou superior a 18
anos, no municipio de Sdo Luis (MA). Serdo entrevistados 1.300 adultos em S3o Luis e 600 em Alcdntara
selecionados no processo amostral, nos guais serde aplicados questiondrios sobre caracteristicas
sociodemograficas e clinicas, e serdo realizadas andlises laboratoriais séricas e urindrias. Tendo-se em vista a
potencialidade para indmeras investigacdes relevantes na area renal e cardiovascular em um estudo desta
abrangéncia, sera feito o rastreamento de micrealbumindria, albumindna, creatinina sérica e cistatina C sérica
elevadas na

populacdo. para estimar de forma precisa a prevaléncia de DRC, além de melhor caracterizar o perfil socio-
demografico da populacdo em estudo e investigar fatores associados como doenca cardiovascular, diabetes e
hipertensdo arterial. Os adultos responderdo a um questionario que sera preenchido pelos investigadores,
contendo informacdes socio-demograficas sobre atividades fisicas, tabagismo, consumo de bebidas alcoolicas &
atividade laboral. Serdo realizadas medidas de peso, altura, circunferéncia da cintura e pressio arterial
Serdo estimadas prevaléncias e respectivos intervalos de confianca da ORC e também das alteragdes clinicas
e laboratoriais investigadas, levando-se em consideracdo a estratégia de amostra utilizada.

Objetive da Pesquisa:

Determinar a prevaléncia de doenca renal crénica em indviduos adultos no municipio de Sdo Luis (MA) e em
afrodescendentes residentes em comunidades guilombolas no municipio de Alcantara (MA).

Avaliagao dos Riscos e Beneficios:

Risco minimo, envolvendo coleta de sangue

Comentarios e Consideragoes sobre a Pesquisa:
A pesgquisa sera conduzida no Hospital Universitario da Universidade Federal do Maranhdo/HU/UFMA,

apresentando aprovacdo do CEP local { parecer 41492 de 22/06/2012). A UNIFESP € co-participante, tendo
como pesguisador Ricardo Cintra Sesso.

Consideragoes sobre os Termos de apresentagao obrigatoria:

Afolha de rosto encontra-se adeguada, preenchida com dados da Instituico Proponente (Universidade Federal
do Maranhdo). Apresenta o TCLE aprovado pelo CEP local.
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Recomendagdes:

MNada Consta

Conclusées ou Pendéncias e Lista de Inadequagdes:

A UNIFESP é co-participante do estudo, tendo sido apresentada carta de aprovacdo do CEP local, uma vez
que serdo incluidos somente pacientes da regido.

Situagao do Parecer:

Aprovado

Necessita Apreciagao da CONEP:

MNao

Consideragtes Finais a critério do CEP:

O colegiado acatou o parecer do relator. Projeto aprovado.

SAO PAULO, 06 de Julho de 2012

Assinado por:
José Osmar Medina Pestana
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ANEXO G — Termo de Consentimento Livre e Esclarecido

43

Titulo da pesquisa:

PREVALENCIA DE DOENGCA RENAL CRONICA NO MUNICIPIO DE SAO LUISEEM
COMUNIDADES QUILOMBOLAS DE ALCANTARA, ESTADO DO MARANHAO

Instituicdo: Hospital Universitario da Universidade Federal do Maranhio / Servico de

Nefrologia

0 Sr(a) esta sendo convidado a participar da pesquisa “PREVALENCIA DE
DOENGA RENAL CRONICA NO MUNICIPIO DE SAO LUiS E EM COMUNIDADES

QUILOMBOLAS DE ALCANTARA, ESTADO DO MARANHAOQ", com o objetivo de

determinar a prevaléncia de Doenca Renal Cronica em individuos adultos de S3o Luis
(MA) e em afrodescendentes residentes em quilombos de Alcidntara (MA). O tema é
importante pois fara o rastreio e diagndstico da doenca renal e encaminhamento dos
pacientes para tratamento em centro de referéncia quando indicado. Os participantes
desta pesquisa responderio a dois questionarios: avaliacio clinico-laboratorial e
avaliacdo de atividade fisica, que trazem questdes como por exemplo: idade, peso, renda,
hébitos de vida, medicacfes em uso, doenca existentes, entre outras. Também serido
colhidos 10ml de sangue (equivalente a uma seringa pequena), para realizagio de
exames como glicemia (dosagem do agticar no sangue), colesterol, hemoglobina (avaliar
anemia), creatinina (avaliar funcio dos rins), entre outros. A coleta de sangue sera
realizada em uma das veias do brago, com material descartavel, podendo causar
desconforto semelhante a uma injeciio na veia e em alguns casos deixar uma mancha
roxa, que habitualmente melhora em algumas horas ou poucos dias. 0 sangue coletado

para exame e apds seréd depositado e armazenado em Biorrepositério a-80°C e podera



ser utilizado para pesquisas futuras, obedecendo as orientacdes da Resolugio do
Conselho Nacional de Satide ntimero 144. Pacientes com suspeita de doenca glomerular,
e quando indicado, serdo encaminhados para bidpsia renal no Hospital Universitario. Os
beneficios serdo no diagnadstico precoce e prevencio da rapida progressio para estigios
finais da doenca renal. Os resultados desta pesquisa serdo divulgados em congressos e
revistas cientificas. Os pesquisadores garantem guardar sigilo em relacdo 4 identidade
dos participantes e estes tém a garantia de esclarecimento em relacio a qualquer
duavida, antes e durante o curso da pesquisa, estando livres para recusar-se a participar
da pesquisa, assim como retirar este consentimento a qualquer momento, sem
penalizacio ou prejuizo ao seu cuidado. Ndo havera remuneracio aos participantes,
apenas receberio o valor correspondente ao transporte para participar desta pesquisa,

como ressarcimento.

0 pesquisador responsavel chama-se Natalino Salgado Filho endereco: Rua Bario de

Itapary, 227 - Centro — S4o0 Luis/MA, Tel.(98) 21091001.

Este termo & composto de duas vias de igual contetddo, sendo a primeira para

arquivamento pelo pesquisador e a segunda para o paciente ou seu representante legal.

Eu, , dou meu

consentimento para participar desta pesquisa, apos ter lido, recebido esclarecimentos e

compreendido.

(Local e data)

Assinatura do Participante (sujeito da pesquisa ou seu representante)

Local para impressdo digital
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