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1. INTRODUCAO

Os primeiros estudos, sobre a doenca renal crénica (DRC), foram
realizados por Richard Bright em 1820 no Guy’s Hospital, na Inglaterra.®
Quase dois séculos depois da sua descricdo, a doenca assumiu
importancia mundial, sendo atualmente um dos mais graves problemas de
saude publica em todo o mundo. Parte desta epidemia pode ser explicada
pelo aumento do niumero de casos de diabetes mellitus (DM), hipertensao
arterial sistémica (HAS), obesidade e o aumento da expectativa de vida da
populagdo.@

A DRC é classificada de acordo com a taxa de filtracdo glomerular
(TFG) de acordo com a Kidney Disease Outcomes Quality Initiative -
Kidney Foundation (EUA), constituindo a base para a gestdo da doenca.
A DRC é classificada em cinco fases: fase 1, alteracdo dos rins com
normal ou aumentada TFG = 90 mL/min; fase 2, alteracdo dos rins com
discreta reducéo da TFG de 60-89 mL/min; fase 3, reducdo moderada da
TFG de 30 a 59 mL/min; fase 4, reducéo grave da TFG de 15 a 29 mL/min.
Na fase 5 o paciente passa a ser chamado de paciente com doenca renal
em estagio terminal (DRET) com TFG < 15 mL/min. A evidéncia de
alteragdes nos rins por = 3 meses € necessaria para o diagndéstico de fase
1 e 2 na DRC, que se manifesta por alteracdes patoldgicas nos rins ou
composicdo de urina anormal (como hematldria ou proteindria) ou
anormalidades em exames de imagens.®

Pacientes com DRC submetidos a hemodialises (HD), apresentam
um declinio na qualidade de vida, taxas mais elevadas de desnutricéo,
maior numero de descompensacgfes clinicas, hospitalizacbes e
mortalidade acima da populacdo em geral. A depressao, ansiedade e
alteracGes do sono também sdo comuns nestes pacientes.®

A prevaléncia de distarbios do sono em pacientes com DRC é
consideravel, variando de 40% a 80%, sendo mais elevada do que na
populacdo em geral.(") Entre estes distUrbios destacamos a insonia, os
movimentos periodicos de pernas (MPP) e a apneia obstrutiva do sono
(AOS) associada a hipoxemia noturna.®



Em um estudo de 2007 foi observada uma prevaléncia de AOS de
grau moderado e grave cerca de 57% em um subgrupo de pacientes que
realizavam HD quando comparados com outros grupos.® A AOS é a
terceira doenca respiratoria mais importante e difundida, que afeta 3% a
7% da populagéo masculina e 2% a 5% da populagédo de mulheres entre
0s 40 e os 65 anos de idade no mundo ocidental.(1®

No Brasil, a prevaléncia de AOS é ainda maior em 24,8% nos
homens e 9,6% nas mulheres, segundo um estudo epidemiologico

realizado na cidade de S&ao Paulo em 2010.¢1

A qualidade de vida dos pacientes com DRC incluindo os pacientes
em estagio final submetidos a HD, geralmente se encontra alterada em
relacdo a populacdo em geral, destacando alteracdes na salude mental
gue se manifestam como depressado, ansiedade e na saude fisica como
fatores de risco para mortalidade destes pacientes. (1214

De acordo com uma metaanalise realizada em 2018, os disturbios
do sono sdo um dos sintomas mais comuns relacionados a pacientes com
DRC submetidos a HD. O sono insatisfatorio representa uma sobrecarga
fisica e psicolégica significativa a estes pacientes, 0 que esta associado a
reducdo da qualidade de vida e consequente comprometimento da

sobrevivéncia.®®

A piora da qualidade do sono principalmente ocasionada pela
presenca da AOS e sonoléncia excessiva diurna (SED) em pacientes com
DRC em tratamento dialitico compromete a qualidade de vida, além de
estar associada como fator de risco para HAS, arteriosclerose e doencas
vasculares, que sdo distarbios comuns em pacientes com DRC. Esta
prevaléncia pode ser maior devido ao fato da falta de diagnostico da
AOS.(9’16’17)

Os resultados de um grande estudo prospectivo de 11 anos
envolvendo mais de mil pacientes com DRC submetidos a HD mostrou
gue estes apresentavam SED, MPP e um consideravel indice de
apneia/hipopneia por hora (IAH) constituindo fatores de risco de alteracao

da funcgédo renal em um estagio muito inicial de declinio.(*®



Um estudo epidemiologico que analisou uma grande coorte de base
populacional sobre a prevaléncia de disturbios do sono em diferentes
populacgdes, realizado na Suica e conhecido como HypnoLaus Cohort
mostrou que pacientes em estagios iniciais de DRC apresentam a
gualidade do sono comprometida, usam mais drogas hipnéticas e tém uma
prevaléncia elevada de disturbios relacionados ao sono e MPP. Depois de
controlar os fatores de desordem os autores observaram que a qualidade
do sono e os MPP ainda estavam independentemente associados ao
declinio da funcgéo renal.(1

A AOS é comum em pacientes com DRC e pode contribuir para a
patogénese da progressao da doenca. Alguns estudos tém mostrado que
existem varios caminhos para que isso possa ocorrer sendo iniciado pelo
efeito da hipdxia noturna intrarenal. (2% 21)

A AOS, a HAS e a DRC séao entidades diferentes e geralmente séo
tratadas individualmente na maioria das vezes. No entanto, DRC, AOS e
a HAS exibem varios fatores de risco comuns, sendo bastante frequente
observarmos essa triade complexa em conjunto. A combinacdo dessa
triade apresenta um impacto significativo negativo na funcao
cardiovascular, aumentando a mortalidade e morbidade neste grupo de
pacientes. Por um lado, a progressédo da DRC pode levar ao agravamento
da AOS e da HAS; da mesma forma, o aumento do indice da AOS pode
dificultar o tratamento da HAS e aumentar a progressdo da DRC,
evidenciando uma interligacdo bidirecional entre esses processos
patolégicos aparentemente diferentes que compartiiham mecanismos
fisiopatolégicos comuns e enfatiza a importancia de trata-los

coletivamente para melhorar os resultados.(??



2. JUSTIFICATIVA

De acordo com estudos ja descritos anteriormente, os disturbios do
sono sao um dos sintomas mais comuns relacionados a pacientes com
DRC submetidos a HD sendo que a piora da qualidade do sono devido
AOS e SED compromete a qualidade de vida. Portanto, justifica-se um
estudo para investigacao da prevaléncia destes distirbios em pacientes
com DRC submetidos a HD.

3. OBJETIVOS

- Verificar a presenca de SED em pacientes com DRC submetidos a HD;
- Verificar risco para a AOS em pacientes com DRC submetidos a HD.

4. MATERIAIS E METODOS

4.1. PROTOCOLO DE ESTUDO OBSERVACIONAL

Foi realizado um estudo transversal observacional de acordo com
os critérios do STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) envolvendo pacientes com DRC submetidos a
HD. As variaveis clinicas, caracteristicas antropométricas, sinais vitais,
comorbidades, etiologia da doenca, tempo de didlise e analise bioquimica

do sangue foram obtidas dos prontuéarios dos pacientes.

4.2. CRITERIOS DE INCLUSAO

Participaram do estudo pacientes do Centro de Nefrologia Zona
Norte localizado na cidade de S&o Paulo. Os critérios de inclusdo foram
pacientes, clinicamente estaveis, de ambos os sexos, com idade entre 18
e 80 anos, com DRC submetidos a HD e candidatos ao transplante, com
nivel cognitivo suficiente para entender os procedimentos e entender as

instrucdes do termo de consentimento livre e esclarecido (TCLE).



4.3. CRITERIOS DE EXCLUSAO

Foram excluidos pacientes com doenca maligna ativa, uso abusivo
de alcool e ou drogas ilicitas, deméncia ou tratamento de doencas
psiquiatricas. O estudo seguiu a Declaracdo de Helsinki e foi aprovado
pelo Comité de Etica em Pesquisa da Universidade Nove de Julho
(UNINOVE) sob o n°® 368856/2010 e esta registrado junto ao Registro
Brasileiro de Ensaios Clinicos (Rebec RBR7YHR4W).

Todos os participantes assinaram o TCLE. Em sequéncia, foram
aplicados os questionarios por dois pesquisadores treinados e com
conhecimento na area, sempre no inicio da sessdo de HD nos periodos
da manhé e tarde. Os pacientes realizavam sessfes de HD 3 vezes na
semana, foram recrutados consecutivamente e selecionados pela

elegibilidade de acordo com a figura 1.

4.4. QUESTIONARIO CLINICO DE BERLIM

Este instrumento € composto por 10 itens organizados em trés
categorias, sendo ronco e apneia (5 itens), sonoléncia diurna (4 itens),
HAS e obesidade (1 item), qualquer resposta marcada € considerada
positiva. A pontuacdo é dividida em categorias, onde a categoria 1 é
considerada positiva quando ha duas ou mais respostas positivas nos
itens 1 a 5. A categoria 2 € positiva quando h& duas ou mais respostas
positivas para numeros 6 a 8 e a categoria 3 considerada positiva quando
a resposta ao item 9 € "sim" ou um indice de massa corporal (IMC) igual
ou maior do que 30 kg/m2. Duas ou mais categorias positivas indicam alto

risco para apneia obstrutiva do sono. 23

4.5. ESCALA DE SONOLENCIA DE EPWORTH

Esta escala é utilizada como um método simples para verificar a
presenca da sonoléncia diurna em adultos, baseada em questdes
referentes a situacdes envolvendo atividades da vida diaria em ocorréncia

de sonoléncia diurna excessiva.



Os individuos séo orientados a classificarem de 0 a 3 a
probabilidade de adormecer em oito situacfes cotidianas, sendo que zero
€ nenhuma chance de cochilar, 1 leve chance de cochilar, 2 moderada
chance de cochilar e 3 alta chance de cochilar, sendo classificados de 1 a
9 Normal e de 10 a 24 considerado SED. (2425

4.6. ANALISE ESTATISTICA

Os dados descritivos e numeéricos estdo apresentados como media
+ desvio padrdo (dp) ou como porcentagem quando for o caso. Foi
aplicado o teste T de Student para comparar as varidveis demogréficas,
clinicas e laboratoriais dos pacientes divididos como baixo e alto risco para
AOS. As analises foram realizadas o software estatistico SPSS verséo 22

(IBM, Chicago, IL, EUA) adotando o nivel de significancia de p<0,05.

5. RESULTADOS

Foram avaliados 243 pacientes, sendo que 61,32% eram do sexo masculino,
com média de idade de 57 anos, apresentando como doenca de base HAS
(46,3%), DM (38,8%), glomeronefrite (4,7%) e outras doencas (10,3%). As
variaveis demograficas e exames fisicos estdo apresentados na Tabela 1. As
caracteristicas clinicas e laboratoriais da amostra foram estratificadas em
risco alto e baixo para AOS de acordo com o questionario de Berlim (Tabela
2). Atabela 3, mostra os dados do questionario clinico de Berlim e da Escala

de sonoléncia de Epworth.



Avaliados para elegibilidade (n= 321)

Excluidos (n=63)

- Nao atenderam aos critérios de

inclusao

Coleta de dados demograficos, clinicos e lahoratoriais dos pacientes (n= 258)

Excluidos (n=07)

- Dados imcompletos

Aplicagéo dos questionarios de Berlim e

Escala de Sonoléncia Excessiva de Epworth (n=243)

Excluidos da andlise (n = 08)
Andlise (n = 243)

Figura 1: Fluxograma do estudo de acordo com o STROBE.



TABELA 1 — Dados demograficos e clinicos dos pacientes.

Variaveis n =243
Homem (%) 61,32
Idade (anos) 57,07+15.01
Asiatico (%) 1,65
Caucasoide (%) 60,49
Negroide (%) 38,27
Peso pré HD (kg) 68,94 + 14,29
Altura (cm) 166 + 9
IMC (kg/m2) 24,92 + 4,53
PAS (mmHg) 145,57 + 24,91
PAD (mmHg) 82,93 + 8,68

HD: Hemodidlise; Kg: Quilograma; Cm: centimetros; IMC: indice de massa corporal; m2 metros quadrados; PAS:
pressao arterial sistélica; PAD: pressao arterial diastolica; mmHg: milimetros de mercurio. Nota: Os dados estédo

apresentados em média e desvio padrao ou percentual.



TABELA 2 _ Caracteristicas clinicas e laboratoriais dos pacientes

estratificados pelo risco de apneia obstrutiva do sono através do questionario

de Berlim e Escala de Sonoléncia de Epworth

Alto risco para AOS Baixo risco para AOS p
N= 169 N= 74

Tempo de HD (meses) 34,12 £31,21 38,03 £33,51 ns
PAS pré-HD (mmHg) 144,35 + 25,24 146,89 £22,75 ns
PAD pré-HD (mmHg) 83,14 + 8,46 82,03 £9,79 ns
Creatinina (mg/dl) 10,62 £ 3.69 10,50 £4,20 ns
Ureia pré-HD (mg/dI) 153,78 £ 41,99 155,64 +34,11 ns
Ureia p6s-HD (mg/dl) 61,31 + 23,53 57,73 +21,38 ns
Sédio (MEq/l) 140,17+ 4,15 137,85 + 14,02 ns
Potéssio (mg/dl) 5,19+ 0,92 5,25+ 0,9) ns
Célcio (mg/dl) 8,78 + 0,95 8,68+0,79 ns
Fosforo (mg/dl) 6,65+ 6,79 6,30% 2,33 ns
Fosfatase alcalina (u/l) 128,08 + 83,09 140,65+ 92,24 ns
Proteina total (mg/dl) 7,03+0,76 7,04+ 0,87 ns
Ferro sérico (mcg/dl) 88,04 +39,68 88,41+ 69,54 ns
Paratorménio (pg/ml) 296,71 +218,65 362,78+ 289,04 ns
Ferritina (mg/dl) 670,43 545,66 666,50+ 536,98 ns
Npcr (g/Kg/dia) 1,36 £0,93 1,24+ 0,67 ns
Calcio X fosforo 54,78 £19,33 55,50 + 19,54 ns
Hemoglobina (mg/dl) 11,69 £2,22 11,85+ 1,79 ns
SED 12,89 +4,63 9,32 +£5,40 <0.001

AOS: apneia obstrutiva do sono; HD: hemodialise; PAS: pressao arterial sistélica; PAD: pressdo arterial

diastélica; mmHg: milimetros de mercurio; mg/dl: miligrama por decilitro; mEg/l: miliequivalente por litro; u/l:

unidade por litro; mcg/dl: micrograma por decilitro; pg/ml: picograma por mililitro; Npcr: taxa de catabolismo de

proteina normalizada; g/Kg/dia: grama/quilograma de peso corporal por dia; SED: sonoléncia excessiva diurna;

ns: nao significativo.



TABELA 3 — Escala de Sonoléncia de Epworth e questionario de Berlim.

N= 243 (%)
ESE Pontuacéao
Normal (0-9) 72 29,63%
Excessiva (10-24) 171 70,37%
Questionario de Berlim
Baixo risco para AOS 74 30,45%
Alto risco para AOS 169 69,55%

ESE: escala de sonoléncia de Epworth; AOS: Apneia Obstrutiva do Sono. Nota: Os dados estdo apresentados

em numeros absolutos e percentual.

6. DISCUSSAO

Os disturbios do sono sdo mais frequentes em pacientes com DRC
submetidos a HD quando comparados com a populacdo em geral.
Podemos destacar a AOS, insonia, MPP e SED como as manifestacoes
mais comuns nesta populacdo. (1617.26-29) Estas alteracbes quando
relacionados ao tempo de tratamento, as comorbidades pré-existentes,
hospitalizacGes, estado nutricional e doencas inflamatérias comprometem
a qualidade de vida destes pacientes favorecendo a morbimortalidade

destes pacientes.(26:30.31)

Neste estudo foi observado que 70,37% dos pacientes apresentavam
SED verificada através da ESE o que corrobora com a literatura
cientifica.(?829), Muitos fatores contribuem para que estes pacientes
apresentem uma alta prevaléncia de SED, insonia e AOS. O risco para
AOS foi verificado através do questionario clinico de Berlim, onde 69,55%
dos pacientes apresentaram alto risco. A AOS geralmente causa SED,
comprometimento cognitivo e também esta ligada a depressao, HAS e
aumento das taxas de morbidade e mortalidade cardiovascular

aumentada.®?
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Umbro e colaboradores publicaram em 2020 uma importante
revisdo sistematica com o objetivo de apresentar uma visdo mais
abrangente da associacdo entre AOS e DRC, nos ultimos cinco anos.
Apenas seis estudos transversais e 2 estudos retrospectivos foram
analisados.

Foram envolvidos 8.795 participantes em todos os estudos, com
idade entre 51 e 63 anos. Um estudo incluiu apenas homens, mas a
proporcdo de homens nos outros estudos variou de 58 a 85,6%. O IMC
médio variou de 25,2 a 32 kg / m?. Foi observado que as caracteristicas
clinicas e antropométricas dos pacientes desta revisdo sistematica séo
similares aos dos pacientes envolvidos em nosso estudo.

De acordo com os autores, a maioria dos estudos considerados
indica que a AOS e a DRC estdo significativamente associadas,
principalmente em suas categorias mais graves. Ao final do estudo, os
autores chamam a atencao para a importancia de se estabelecer uma forte

colaboracéo clinica entre a medicina do sono e a nefrologia.

O estudo de Shih-Ting Huang e colaboradores (2018), determinou
a incidéncia e gravidade da AOS em pacientes com DRC em estagio
terminal e resposta ao tratamento para os diferentes graus de AOS. Os
autores utilizaram o banco de dados da Pesquisa Nacional de Seguro de
Saude de Taiwan envolvendo uma coorte de 29.561 pacientes submetidos
a HD durante o periodo de 2000 a 2011.

O estudo evidenciou que pacientes com DRC terminal tém maior
risco de AOS, e pacientes com dialise peritoneal (DP) apresentam maior
risco do que pacientes em HD. De acordo com os autores, a presenca de
AOS apresentou um impacto negativo na sobrevida de pacientes em DP
e HD sendo que o tratamento da AOS com pressao positiva continua na
via aérea (CPAP) tem um impacto positivo na sobrevida de pacientes em
DP.G%

11



O estudo de Pochetti e colaboradores (2020) investigou a
progresséao da funcao renal de longo prazo em pacientes adultos com AOS
de acordo com dados polissonograficos e em uso de diferentes
modalidades de tratamento com pressao aérea positiva (PAP). Os efeitos
do tratamento foram avaliados considerando como variaveis de desfecho
primario a creatinina sérica e os valores estimados da TFG apds a
intervencdo PAP e ap6s 8 anos de acompanhamento.®>

Os resultados deste estudo, sugerem um declinio progressivo da
fungéo renal em pacientes com AOS no acompanhamento de longo prazo
(8 anos), especialmente em pacientes com adesao reduzida a modalidade
terapéutica PAP. O tratamento da AOS com CPAP mostrou uma melhora
significativa na funcéo renal em curto prazo, indicando um papel protetor
da terapia desta terapia no declinio da fungcdo renal em pacientes com
AOS. Ao final do estudo, os autores concluem que o tratamento da AOS
com PAP em pacientes com DRC submetidos a HD € extremamente

efetivo.(°

Os efeitos benéficos da terapia com CPAP em doencas
cardiovasculares sdo bem conhecidos.®® O tratamento com CPAP, de
acordo com alguns autores, parece também proteger a funcao renal de
pacientes com AOS. Alguns estudos de coorte observacionais
retrospectivos relataram que o tratamento de AOS com CPAP melhorou a
funcdo renal em curto prazo,®” 38 mostrando, em particular, uma
associacgao significativa entre a presenca de AOS e a TFG em tratamento
com CPAP.(®)

Mais do que uma melhora da TFG reduzindo a hipdxia noturna em
pacientes com AOS em uso de CPAP,(% foi demonstrado que a terapia
com CPAP em individuos com AOS foi associada com melhora da
hemodinamica renal e reducdo da atividade renal da renina-angiotensina

, sugerindo um potencial beneficio terapéutico na fungédo renal.9
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7. LIMITACOES DO ESTUDO

Como limitacdo deste estudo, podemos considerar a utilizacdo de um
guestionario de risco para AOS e uma escala de sonoléncia excessiva diurna
gue nao sao considerados o padréo ouro para identificar a presenca de AOS.
Entretanto, devido a baixa disponibilidade de leitos e ao alto custo de um exame
completo de sono, tipo polissonografia, acreditamos no potencial de utilizacao
destes instrumentos como ferramentas de screening para disturbios do sono

em pacientes com DRC submetidos a HD.

8. CONCLUSAO

Com este estudo, pode-se concluir que existe uma alta prevaléncia

de SED e um alto risco para AOS em pacientes com DRC em HD.

9. CONSIDERACOES FINAIS

As caracteristicas clinicas e demograficas da populagéo envolvida
neste estudo sdo muito semelhantes as descritas na literatura, ressaltando
o predominio de pacientes com HAS e DM como doenca de base. Os
resultados deste estudo realizado com populacdo brasileira, reforcam o
gue a literatura cientifica internacional tem mostrado, criando novas
possibilidades para investigacbes quanto ao diagndéstico e tratamento
destes disturbios o que pode melhorar a qualidade do sono, bem como
reduzir o risco para doengas cardiovasculares, que € a principal causa de

morbimortalidade desta populacao.
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Com arealizagéo deste estudo, pode-se destacar a alta prevaléncia
de SED e o alto risco para AOS em pacientes com DRC submetidos a HD.
Com isto, poderia ser indicado a polissonografia para os pacientes que
apresentarem resultados positivos para a presenca de AOS e uma vez
confirmado o diagndstico, a indicacdo da terapia com CPAP. Trata-se de
de uma modalidade terapéutica de baixo custo e facil utilizacdo que trara
uma infinidade de beneficios a estes pacientes, principalmente a melhora

da qualidade de vida e reducdo da morbimortalidade.

14



10.

REFERENCIAS BIBLIOGRAFICAS

10.

Keith NM, Keys TE. Contributions of Richard Bright and his associats
to renal disease. Arch Int Med. 1954;94:5-21.

Nwankwo E, Bello AK, ElI Nahas AM. Chronic Kidney Disease:
Stemming the Global Tide. Am J Kidney Dis. 2005;45(1):201-8.
Jurkovitz CT, Elliott D, Li S, Saab G, Bomback AS, Norris KC, et al.
Physician utilization, risk-factor control, and CKD progression among
participants in the Kidney Early Evaluation Program (KEEP). Am J
Kidney Dis 2012;59(2):S24-33

Cusumano AM, Rosa-Diez GJ, Gonzalez-Bedat MC. Latin American
Dialysis and Transplant Registry: Experience and contributions to end-
stage renaldisease epidemiology. World J Nephrol. 2016;5(5):389-97.
Mula-Abed WA, Al Rasadi K, Al-Riyami D. Estimated Glomerular
Filtration Rate (eGFR): A Serum Creatinine-Based Test for the
Detection of Chronic Kidney Disease and its Impact on Clinical
Practice. Oman Med J. 2012 May, 27(2): 108-113.

Kalantar-Zadeh K1, Kopple JD, Block G, Humphreys MH. Association
among SF36 quality of life measures and nutrition, hospitalization, and
mortality in hemodialysis. J Am Soc Nephrol. 2001;12(12):2797-806.
Jung HH, Lee JH, Baek HJ, Kim SJ, Lee JJ. Nocturnal Hypoxemia and
Periodic Limb Movement in Patients on Maintenance Hemodialysis.
Clim. J.

AM Soc. Nephrol. 2010;5(9):1607-1613.

Beecroft JM, Hoffstein V, Pierratos A, Chan CT, Mcfarlane PA, Hanly
PJ. Pharyngeal narrowing in end-stage renal disease: implications for
obstructive sleep apnoea .Eur Respir J. 2007;30(5):965-971

Nicholl DD, Ahmed SB, Loewen AH, Hemmelgarn BR, Sola DY,
Beecroft JM, et al. Declining kidney function increases the prevalence
of sleep apnea and nocturnal hypoxia. Chest. 2012;141(6):1422-30.
Punjabi NM. The epidemiology of adult obstructive sleep apnea. Proc
Am Thorac Soc. 2008 Feb 15; 5(2):136-143.

15



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Tufik S, Santos-Silva R, Taddei JA, Bittencourt LR. Obstructive sleep
apnea syndrome in the Sao Paulo Epidemiologic Sleep Study. Sleep
Med. 2010 May;11(5):441-6.

Feroze U, Noori N, Kovesdy CP, Molnar MZ, Martin DJ, Reina-Patton
A, et al. Quality-of-life and mortality in hemodialysis patients: roles of
race and nutritional status. Clin J Am Soc Nephrol. 2011;6(5):1100-11.
Joshi VD. Quality of life in end stage renal disease patients. World J
Nephrol. 2014;3(4):308-16.

Kimmel PL, Peterson RA, Weihs KL, Simmens SJ, Boyle DH, Cruz I,
et al. Aspects of quality of life in hemodialysis patients. J Am Soc
Nephrol.

1995;6(5):1418-26.

Chu G, Choi P, McDonald VM. Sleep disturbance and sleep-
disordered breathing in hemodialysis patients. Semin Dial. 2018
Jan;31(1):48-58.

Hanly P. Sleep apnea and daytime sleepiness in end-stage renal

disease.
Semin Dial. 2004;17(2):109.

Maung SC, El Sara A, Chapman C, Cohen D, Cukor D. Sleep disorders
and chronic kidney disease. World J Nephrol. 2016;5(3):224-32.
Jaussent |, Cristol JP, Stengel B, Ancelin ML, Dupuy AM, Besset A,
Helmer C, Ritchie K, Berr C, Dauvilliers Y. Impact of sleep disturbances
on kidney function decline in the elderly. Eur Respir J. 2016
Mar;47(3):860-8.

Ogna A, Forni Ogna V, Haba Rubio J, Tobback N, Andries D, Preisig
M, Tafti M, Vollenweider P, Waeber G, Marques-Vidal P, Heinzer R.
Sleep Characteristics in Early Stages of Chronic Kidney Disease in the
HypnoLaus Cohort. Sleep. 2016 Apr 1;39(4):945-53.

Hanly PJ, Ahmed SB. Sleep apnea and the kidney: is sleep apnea a
risk factor for chronic kidney disease? Chest. 2014 Oct;146(4):1114-
1122.

Lin CH, Perger E, Lyons OD. Obstructive sleep apnea and chronic
kidney disease. Curr Opin Pulm Med. 2018 Nov;24(6):549-554.

16



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Aziz F, Chaudhary K. The Triad of Sleep Apnea, Hypertension, and
Chronic Kidney Disease: A Spectrum of Common Pathology.
Cardiorenal Med. 2016 Nov;7(1):74-82.

Netzer NC, Stoohs RA, Netzer CM, Clark K, Strohl KP. Using the Berlin
Questionnaire to identify patients at risk for the sleep apnea syndrome.
Ann Intern Med. 1999;131(7):485-491.

Johns MW. A new method for measuring daytime sleepiness: the
Epworth sleepiness scale. Sleep. 1991;14(6):540-545.

Bertolazi AN, Fagondes SC, Hoff LS, Pedro VD, Menna Barreto SS,
Johns MW. Portuguese-language version of the Epworth sleepiness
scale: validation for use in Brazil. J Bras Pneumol. 2009;35(9):877-83.
Forni Ogna V, Ogna A, Pruijm M, Bassi |, Zuercher E, Halabi G, et al.
Prevalence and Diagnostic Approach to Sleep Apnea in Hemodialysis
Patients: A Population Study. Biomed Res Int. 2015; 2015:103686.
Lacson E Jr, Xu J, Lin SF, Dean SG, Lazarus JM, Hakin RM. A
Comparison of SF-36 and SF-12 Composite Scores and Subsequent
Hospitalization and Mortality Risks in Long-Term Dialysis Patients. Clin
J Am Soc Nephrol. 2010;5(2):252-260.

Al-Jahdali H. Prevalence of sleep apnea and excessive day time
sleepiness in patients with end-stage renal disease on dialysis. Saudi
J Kidney Dis Transpl. 2012;23(2):251-61.

Wang R, Tang C, Chen X, Zhu C, Feng W, Li P, et al. Poor sleep and
reduced quality of life were associated with symptom distress in
patients receiving maintenance hemodialysis. Health Qual Life
Outcomes. 2016;14(1):125

Sim JJ, Rasgon SA, Derose SF. Review article: Managing sleep
apnoea in kidney diseases. Nephrology (Carlton). 2010;15(2):146-52
Masuda T, Murata M, Honma S, lwazu Y, Sasaki N, Ogura M, et al.
Sleepdisordered breathing predicts cardiovascular events and
mortality in hemodialysis patients. Nephrol Dial Transplant.
2001;26(7):2289-95.

Parker KP, Bliwise DL, Bailey JL, Rye DB. Daytime sleepiness in stable
hemodialysis patients. Am J Kidney Dis. 2003;41(2):394-402.

17



33.

34.

35.

36.

37.

38.

39.

40.

Umbro I, Fabiani V, Fabiani M, Angelico F, Del Ben M. A systematic
review on the association between obstructive sleep apnea and
chronic kidney disease. Sleep Med Rev. 2020 Oct;53:101337.

Huang ST, Lin CL, Yu TM, Kao CH, Liang WM, Chou TC. Risk,
Severity, and Predictors of Obstructive Sleep Apnea in Hemodialysis
and Peritoneal Dialysis Patients. Int J Environ Res Public Health. 2018
Oct 26;15(11):2377.

Pochetti P, Azzolina D, Ragnoli B, Tillio PA, Cantaluppi V, Malerba M.
Interrelationship among Obstructive Sleep Apnea, Renal Function and
Survival: A Cohort Study. Int J Environ Res Public Health. 2020 Jul
8;17(14):4922.

Drager L.F., McEvoy R.D., Barbe F., Lorenzi-Filho G., Redline S.
INCOSACT Initiative (International Collaboration of Sleep Apnea
Cardiovascular Trialists) Sleep Apnea and Cardiovascular Disease:
Lessons from Recent Trials and Need for Team Science. Circulation.
2017;136:1840-1850.

Lee Y.-C., Hung S.-Y., Wang H.-K., Lin C.-W., Wang H.-H., Chen S.-
W., Chang M.-Y., Ho L.-C., Chen Y.-T., Liou H.-H., et al. Sleep Apnea
and the Risk of Chronic Kidney Disease: A Nationwide Population-
Based Cohort Study. Sleep. 2015;38:213-221.

Marrone O., Battaglia S., Steiropoulos P., Basoglu O.K., Kvamme J.A.,
Ryan S., Pepin J.-L., Verbraecken J., Grote L., Hedner J., et al. Chronic
kidney disease in European patients with obstructive sleep apnea: The
ESADA cohort study. J. Sleep Res. 2016;25:739-745.

Kinebuchi S., Kazama J.J., Satoh M., Sakai K., Nakayama H.,
Yoshizawa H., Narita I., Suzuki E., Gejyo F. Short-term use of
continuous positive airway pressure ameliorates glomerular
hyperfiltration in patients with obstructive sleep apnoea syndrome.
Clin. Sci. 2004;107:317-322.

Nicholl D.D.M., Ahmed S.B., Loewen A.H.S., Hemmelgarn B.R., Sola
D.Y., Beecroft J.M., Turin T.C., Hanly P.J. Declining Kidney Function
Increases the Prevalence of Sleep Apnea and Nocturnal Hypoxia.
Chest.

2012;141:1422-1430.

18



RESUMO

CAMPOS FKR. Sonoléncia diurna excessiva e risco para apneia obstrutiva
do sono em pacientes com doenca renal crbénica submetidos a
hemodidlise: um estudo observacional. Dissertacdo [Mestrado]. S&o Paulo:
Faculdade de Ciéncias Médicas da Santa Casa de S&o Paulo; 2021.

A doenca renal crénica (DRC) assumiu importancia mundial, sendo atualmente
um dos mais graves problemas de salde publica em todo o mundo. Esta
epidemia pode ser explicada pelo aumento do nimero de casos de diabetes
mellitus (DM), hipertensao arterial sistémica (HAS), obesidade e o aumento da
expectativa de vida da populacdo. Os distlrbios do sono sdo um dos sintomas
mais comuns relacionados a pacientes com DRC submetidos a hemodiélise
(HD). A DRC, AOS e a HAS exibem varios fatores de risco comuns, sendo
frequentemente observada esta complexa triade. Esta associacdo apresenta um
impacto negativo na saude cardiovascular, aumentando a morbimortalidade
nestes pacientes. O objetivo deste estudo foi verificar a presenca de SED e o
risco para a AOS em pacientes com DRC submetidos a HD. As variaveis clinicas
e antropomeétricas, etiologia da doenca, tempo de dialise e analise bioquimica do
sangue foram obtidas dos prontuarios dos pacientes. Foram aplicados o
Questionario de Berlim e a Escala de Sonoléncia de Epworth (ESE). Todos os
pacientes deste estudo se encontravam clinicamente estaveis por pelo menos
trés meses. Foram avaliados 243 pacientes, sendo que 61,32% eram do sexo
masculino, com média de idade de 57 anos, apresentando como doenca de base
HAS (46,3%), DM (38,8%), glomeronefrite (4,7%) e outras doencas (10,3%). Foi
observado que 70,37% dos pacientes apresentavam sonoléncia diurna
excessiva (SDE) verificada através da ESE. O risco para AOS foi verificado
através do questionario clinico de Berlim, onde 69,55% dos pacientes
apresentaram alto risco. Com este estudo, podemos concluir que existe uma alta

prevaléncia de SDE e um alto risco para AOS em pacientes com DRC em HD.

Palavras-Chave: Sonoléncia diurna excessiva; Apneia obstrutiva do sono;

Doenca renal crénica; Hemodialise.
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ABSTRACT

CAMPOS FKR. Excessive daytime sleepiness and risk for obstructive sleep
apnea in patients with chronic kidney disease undergoing hemodialysis: a cross-
sectional study. Thesis (Master's degree]. Sao Paulo: Faculty of Medical

Sciences of Santa Casa de Sao Paulo; 2021.

ABSTRACT

The chronic kidney disease (CKD), assumed worldwide importance and is
currently one of the most serious public health problems in the world. This
epidemic can be explained by the increase in the number of cases of diabetes
mellitus (DM), systemic arterial hypertension (SAH), obesity and the increase in
the population’s life expectancy. Sleep disturbances are one of the most common
symptoms related to patients with CKD undergoing HD. CKD, OSA and SAH
exhibit several common risk factors, and we often see this complex triad together.
The triad has a significant negative impact on cardiovascular health, increasing
mortality and morbidity in this patients. The aim of this study was to verify the
presence of excessive daytime sleepiness (EDS) and the risk for OSA in patients
with CKD undergoing hemodialysis (HD). Clinical variables, anthropometric
characteristics, and blood biochemical were obtained from the patients’ medical
records. The Berlin Questionnaire and the Epworth Sleepiness Scale (ESS) were
applied. All subjects involved were clinically stable for at least three months. A
total of 243 patients were evaluated, 61.32% of whom were male, with a mean
age of 57 years, presenting as the underlying disease SAH (46.3%), DM (38.8%),
glomeronephritis (4.7 %) and other diseases (10.3%). It was observed that
70.37% of the patients had EDS verified through the ESS. The risk for OSA was
verified through the Berlin questionnaire, where 69.55% of patients were at high
risk. We can conclude that there is a high prevalence of EDS and a high risk for
OSA in patients with CKD on HD.

Key Words: Excessive daytime sleepiness; Obstructive sleep apnea; Chronic

kidney disease; Hemodialysis.
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vida em pacientes portadores de
insuficiéncia renal cronica submetidos a
hemodialise.

Acronimo cientifico:

Acronimo publico:
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Orgao emissor: Human Resarch Ethics Committe of the love de Julho University (Brasil)

Patrocinadores
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Excessive daytime sleepiness and risk for obstructive sleep apnea in patients with

chronic kidney disease undergoing hemodialysis. Observational study in real practice.
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Manuscript Number:
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Abstract: The chronic kidney disease (CKD), assumed worldwide importance and is currently

one of the most serious public health problems in the world. This epidemic can be
explained by the increase in the number of cases of diabetes mellitus (DM), systemic
arterial hypertension (SAH), obesity and the increase in the population's life
expectancy. Sleep disturbances are one of the most common symptoms related to
patients with CKD undergoing HD. CKD, OSA and SAH exhibit several common risk
factors, and we often see this complex triad together. The triad has a significant
negative impact on cardiovascular health, increasing mortality and morbidity in this
patients. The aim of this study was to verify the presence of excessive daytime
sleepiness (EDS) and the risk for OSA in patients with CKD undergoing hemodialysis
(HD). Clinical variables, anthropometric characteristics, and blood biochemical were
obtained from the patients' medical records. The Berlin Questionnaire and the Epworth
Sleepiness Scale (ESS) were applied. All subjects involved were clinically stable for at
least three months. A total of 243 patients were evaluated, 61.32% of whom were
male, with a mean age of 57 years, presenting as the underlying disease SAH (46.3%),
DM (38.8%), glomeronephritis (4.7 %) and other diseases (10.3%). It was observed
that 70.37% of the patients had EDS verified through the ESS. The risk for OSA was
verified through the Berlin questionnaire, where 69.55% of patients were at high risk.
We can conclude that there is a high prevalence of EDS and a high risk for OSA in
patients with CKD on HD.
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The chronic kidney disease (CKD), assumed worldwide importance and is currently one
of the most serious public health problems in the world. This epidemic can be explained
by the increase in the number of cases of diabetes mellitus (DM), systemic arterial
hypertension (SAH), obesity and the increase in the population’s life expectancy. Sleep
disturbances are one of the most common symptoms related to patients with CKD on
HD. CKD, OSA and SAH exhibit several common risk factors, and we often see this
complex triad together. The triad has a significant negative impact on cardiovascular
health, increasing mortality and morbidity in this patients. The aim of this study was to
verify the presence of excessive daytime sleepiness (EDS) and the risk for OSA in
patients with CKD other than hemodialysis (HD).
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Introduction

The first studies on chronic kidney disease (CKD) were carried out by Richard
Bright in 1820 at Guy's Hospital, England.(1) Almost two centuries after its
description, the disease assumed worldwide importance, and is currently one of
the most serious. public health problems around the world. This epidemic can be
explained by the increase in the number of cases of diabetes mellitus (DM),
systemic arterial hypertension (SAH), obesity and the increase in the population's

life expectancy. (2-4)

CKD is classified according to glomerular filtration rate (GFR) according to the
Kidney Disease Outcomes Quality Initiative - Kidney Foundation (USA),
constituting the basis for disease management. CKD is classified into five phases:
phase 1, kidney disorder with normal or increased GFR = 90 mL/min; stage 2,
kidney alteration with slight reduction in GFR of 60-89 mL/min; stage 3, moderate
reduction in GFR from 30 to 59 mL/min; stage 4, severe reduction in GFR from
15 to 29 mL/min. In phase 5, the patient is called a patient with end-stage renal
disease (ESRD) with a GFR < 15 mL/min. Evidence of kidney changes for = 3
months is required for the diagnosis of phase 1 and 2 in CKD, which is manifested
by pathological changes in the kidney or abnormal urine composition (such as

hematuria or proteinuria) or abnormalities on imaging tests.( 5)

Patients with CKD undergoing hemodialysis (HD) have a decline in quality of life,
higher rates of malnutrition, a greater number of clinical decompensations,
hospitalizations and mortality above the general population. Depression, anxiety
and sleep disorders are also common in these patients.(6)

The prevalence of sleep disorders in patients with CKD is considerable, ranging
from 40% to 80%, being higher than in the general population.(7) Among these
disorders, we highlight insomnia, periodic leg movements (PLM) and obstructive

sleep apnea (OSA) associated with nocturnal hypoxemia.(8)

OSA is the third most important and widespread respiratory disease, affecting 3%
to 7% of the male population and 2% to 5% of the female population between 40
and 65 years of age in the Western world.(9) In Brazil , the prevalence of OSA is
even higher at 24.8% in men and 9.6% in women, according to an

epidemiological study carried out in the city of S&o Paulo in 2010.(10) In a study
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conducted in 2007, a prevalence was observed approximately 57% of moderate
and severe OSA in a subgroup of patients undergoing HD when compared to
other groups. (11)

The quality of life of patients with CKD, including end-stage patients undergoing
HD, is generally altered in relation to the general population, highlighting changes
in mental health that manifest as depression, anxiety and physical health as risk

factors for mortality of these patients. (12-14)

According to a meta-analysis carried out in 2018, sleep disturbances are one of
the most common symptoms related to patients with CKD undergoing HD.
Unsatisfactory sleep represents a significant physical and psychological burden
for these patients, which is associated with reduced quality of life and consequent

compromised survival. (15)

The worsening of sleep quality, mainly caused by the presence of OSA and
excessive daytime sleepiness (EDS) in patients with CKD undergoing dialysis
treatment compromises the quality of life, in addition to being associated as a risk
factor for SAH, arteriosclerosis and vascular diseases, which are common
disorders in patients with CKD. This prevalence may be higher due to the lack of
diagnosis of OSA. (11,16,17)

The results of a large 11-year prospective study involving more than a thousand
patients with CKD undergoing HD showed that they had EDS, PLM and a
considerable rate of apnea/hypopnea per hour (AHI) constituting risk factors for
impaired renal function in a very early stage of decline. (18)

An epidemiological study that analyzed a large population-based cohort on the
prevalence of sleep disorders in different populations, carried out in Switzerland
and known as HypnoLaus Cohort, showed that patients in the early stages of
CKD have compromised sleep quality, use more hypnotic drugs and have a high
prevalence of sleep-related disorders and PLM. After controlling for the
disordering factors, the authors observed that sleep quality and PLM were still
independently associated with a decline in renal function. (19)



OSA is common in patients with CKD and may contribute to the pathogenesis of
disease progression. Some studies have shown that there are several ways for
this to occur, being initiated by the effect of nocturnal intrarenal hypoxia. (20, 21)

OSA, SAH and CKD are different entities and are usually treated individually most
of the time. However, CKD, OSA and SAH exhibit several common risk factors,
and it is quite common to observe this complex triad together. The combination
of this triad has a significant negative impact on cardiovascular function,
increasing mortality and morbidity in this group of patients. On the one hand, the
progression of CKD can lead to the worsening of OSA and SAH; similarly, the
increase in the OSA index can hinder the treatment of SAH and increase the
progression of CKD, showing a bidirectional interconnection between these
apparently  different  pathological processes that share common
pathophysiological mechanisms and emphasizes the importance of treating them
collectively to improve the results. (22) The objectives of the study were to verify

the presence of EDS and the risk for OSA in patients with CKD undergoing HD.
Materials and methods
Study design

A cross-sectional observational study was carried out according to the criteria of
the STrengthening the Reporting of Observational Studies in Epidemiology
(STROBE) involving patients with CKD undergoing HD. Clinical variables,
anthropometric characteristics, vital signs, comorbidities, disease etiology, time
on dialysis and biochemical blood analysis were obtained from the patients’
medical records. The study followed the Declaration of Helsinki and was
approved by the Research Ethics Committee of the Universidade Nove de Julho
(UNINOVE) under number 368856/2010 and is registered with the Brazilian
Registry of Clinical Trials (Rebec RBR7YHR4W).

After reading and necessary explanations, all participants signed the consent
form. The data collection instruments were applied by two trained researchers
with knowledge in the area, always at the beginning of the HD session, in the
morning and afternoon. Patients underwent HD sessions 3 times a week, were

consecutively recruited and selected for eligibility according to figure 1.



Inclusion and exclusion criteria

Patients from the North Zone Nephrology Center located in the city of Sdo Paulo
participated in the study. The inclusion criteria were patients, clinically stable, of
both sexes, aged between 18 and 80 years, with CKD undergoing HD and
transplant candidates, with sufficient cognitive level to understand the procedures
and understand the instructions of the free consent term. and clarified (TCLE).
Patients with active malignant disease, abuse of alcohol and/or illicit drugs,

dementia or treatment of psychiatric illnesses were excluded.
Berlin clinical questionnaire

This instrument consists of 10 items organized into three categories, being
snoring and apnea (5 items), daytime sleepiness (4 items), SAH and obesity (1
item). Any answer marked is considered positive. The score is divided into
categories, where category 1 is considered positive when there are two or more
positive responses to items 1 to 5. Category 2 is positive when there are two or
more positive responses to numbers 6 to 8 and category 3 is considered positive
when the answer to item 9 is "yes" or a body mass index (BMI) equal to or greater
than 30 kg/m2. Two or more positive categories indicate high risk for obstructive

sleep apnea. (23)

Epworth sleepiness scale

This scale is used as a simple method to verify the presence of daytime
sleepiness in adults, based on questions referring to situations involving activities
of daily living in the occurrence of EDS. Patients were instructed to rate the
probability of falling asleep in eight daily situations from 0 to 3, with zero being no
chance of napping, 1 slight chance of napping, 2 moderate chance of napping
and 3 high chance of napping, being classified as 1 to 9 Normal and from 10 to
24 considered EDS. (24, 25)



Statistical analysis

This study was conducted with a convenience sample according to the intention-
to-treat criterion. Descriptive and numerical data are presented as mean *
standard deviation (sd) or as a percentage, when applicable. Student's t test was
used to compare demographic, clinical and laboratory variables of patients
divided as low and high risk for OSA. Analyzes were performed using the SPSS
version 22 statistical software (IBM, Chicago, IL, USA) adopting a significance

level of p<0.05.
Results

A total of 243 patients were evaluated, 61.32% of whom were male, with a mean
age of 57 years, presenting as the underlying disease SAH (46.3%), DM (38.8%),
glomeronephritis (4.7 %) and other diseases (10.3%). Demographic variables
and physical examinations are shown in Table 1. The clinical and laboratory
characteristics of the sample were stratified into high and low risk for OSA
according to the Berlin questionnaire (Table 2). Table 3 shows the data from the

Berlin Clinical Questionnaire and the Epworth Sleepiness Scale.
Discussion

Sleep disturbances are more frequent in patients with CKD undergoing HD when
compared to the general population. We can highlight OSA, insomnia, PLM and
EDS as the most common manifestations in this population. (16,17,26-29) These
alterations associated with the length of treatment, pre-existing comorbidities,
hospitalizations, nutritional status and inflammatory diseases compromise the
quality of life and increase the morbidity and mortality of these patients.
(26,30,31)

In this study, it was observed that 70.37% of the patients had EDS verified
through the ESS, which corroborates the scientific literature.(28,29). Many factors
contribute to these patients having a high prevalence of EDS, insomnia and OSA.
The risk for OSA was verified through the Berlin clinical questionnaire, where
69.55% of patients were at high risk. OSA generally causes EDS, cognitive
impairment and is also linked to depression, SAH and increased rates of

increased cardiovascular morbidity and mortality. (32)



Umbro et al. published in 2020 an important systematic review with the objective
of presenting a more comprehensive view of the association between OSA and
CKD over the last five years. Only 6 cross-sectional studies and 2 retrospective
studies were analyzed. According to this review, 8,795 participants were enrolled
in all studies, aged between 51 and 63 years. One study included only men, but
the proportion of men in the other studies ranged from 58 to 85.6%. The average
BMI ranged from 25.2 to 32 kg / m2. It was observed that the clinical and
anthropometric characteristics of these patients are similar to those of the

patients involved in our study.

According to the authors, most studies considered indicate that OSA and CKD
are significantly associated, especially in their most severe categories. At the end
of the study, the authors draw attention to the importance of establishing a strong

clinical collaboration between sleep medicine and nephrology. (33)

The study by Shih-Ting Huang et al. (2018) determined the incidence and severity
of OSA in patients with end-stage CKD and response to treatment for different
degrees of OSA. The authors used the Taiwan National Health Insurance Survey
database involving a cohort of 29,561 patients undergoing HD during the period
2000-2011. The study showed that patients with end-stage CKD are at higher risk
for OSA, and patients on peritoneal dialysis (PD) are at higher risk than patients
on HD. According to the authors, the presence of OSA had a negative impact on
the survival of patients on PD and HD, and the treatment of OSA with continuous
positive airway pressure (CPAP) has a positive impact on the survival of patients
on PD. (34)

The study by Pochetti et al. (2020) investigated the long-term progression of renal
function in adult patients with OSA according to polysomnographic data and using
different positive air pressure (PAP) treatment modalities. Treatment effects were
evaluated considering serum creatinine and estimated GFR values after the PAP

intervention and after 8 years of follow-up as primary outcome variables. (35)



The results of this study suggest a progressive decline in renal function in patients
with OSA at long-term follow-up (8 years), especially in patients with poor
adherence to PAP therapy. Treatment of OSA with CPAP showed a significant
improvement in renal function in the short term, indicating a protective role of this
therapy in the decline of renal function in patients with OSA. At the end of the
study, the authors concluded that the treatment of OSA with PAP in patients with
CKD undergoing HD is extremely effective. (35)

The beneficial effects of CPAP therapy in cardiovascular diseases are well
known.(36) Treatment with CPAP, according to some authors, also appears to
protect the renal function of patients with OSA. Some retrospective observational
cohort studies have reported that treatment of OSA with CPAP improved renal
function in the short term,(37, 38) showing, in particular, a significant association
between the presence of OSA and GFR in CPAP treatment. (38)

More than an improvement in GFR reducing nocturnal hypoxia in patients with
OSA using CPAP,(39) it has been shown that CPAP therapy in individuals with
OSA was associated with improved renal hemodynamics and reduced renal
activity of renin-angiotensin suggesting a potential therapeutic benefit on renal
function. (40)

Study limitations

As a limitation of this study, we can consider the use of an OSA risk questionnaire
and an excessive daytime sleepiness scale, which are not considered the gold
standard to identify the presence of OSA. However, due to the low availability of
beds and the high cost of a complete sleep exam, such as polysomnography, we
believe in the potential of using these instruments as screening tools for sleep

disorders in patients with CKD undergoing HD.
Conclusion

With this study, it can be concluded that there is a high prevalence of EDS and
a high risk for OSA in patients with CKD on HD.



Final considerations

The clinical and demographic characteristics of the population involved in this
study are very similar to those described in the literature, highlighting the
predominance of patients with SAH and DM as the underlying disease. The
results of this study carried out with the Brazilian population reinforce what the
international scientific literature has shown, creating new possibilities for
investigations regarding the diagnosis and treatment of these disorders, which
can improve the quality of sleep, as well as reduce the risk of cardiovascular

diseases, which is the main cause of morbidity and mortality in this population.

With this study, the high prevalence of EDS and the high risk for OSA in patients
with CKD undergoing HD can be highlighted. Thus, polysomnography could be
indicated for patients who were positive for the presence of OSA and, once the
diagnosis is confirmed, the indication of therapy with CPAP. It is a low-cost and
easy-to-use therapeutic modality that will bring a multitude of benefits to these
patients, especially improving their quality of life and reducing morbidity and

mortality.
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Table 1 — Demographic and clinical data of patients

Variables n =243
Men (%) 61,32
Age (years) 57,07+15.01
Asian (%) 1,65
Caucasoid (%) 60,49
Negroid (%) 38,27
pre weight HD (kg) 68,94 + 14,29
height (cm) 166+ 9
BMI (kg/m?) 24,92 +4,53
SBP (mmHg) 145,57 + 24,91
DBP (mmHg) 82,93 + 8,68

Note: HD: Hemodialysis; Kg: Kilogram; Cm: centimeters; BMI: body mass index; m2: square meters; SBP: systolic blood pressure;

DBP: diastolic blood pressure; mmHg: millimeters of mercury. Note: Data are presented as mean and standard deviation or

percentage.



TABLE 2 - Clinical and laboratory characteristics of patients stratified by risk of obstructive

sleep apnea using the Berlin questionnaire and Epworth Sleepiness Scale

High risk for OSA Low risk for OSA p
N= 169 N= 74

HD time (months) 34,12 £31,21 38,03 £33,51 ns
Pre-HD SBP (mmHg) 144,35 + 25,24 146,89 £22,75 ns
Pre-HD DBP (mmHg) 83,14 + 8,46 82,03 9,79 ns
Creatinine (mg/dl) 10,62 + 3.69 10,50 +4,20 ns
Pre-HD urea (mg/dl) 153,78 + 41,99 155,64 +34,11 ns
Post-HD urea (mg/dl) 61,31 £ 23,53 57,73 £21,38 ns
Sodium (mEqg/I) 140,17+ 4,15 137,85 + 14,02 ns
Potassium (mg/dl) 5,19 +0,92 5,25+ 0,9) ns
Calcium (mg/dl) 8,78 £ 0,95 8,68+0,79 ns
Phosphorus (mg/dl) 6,65+ 6,79 6,30+ 2,33 ns
Alkaline phosphatase (u/l) 128,08 + 83,09 140,65+ 92,24 ns
Total protein (mg/dl) 7,03+0,76 7,04+ 0,87 ns
Serum iron (mcg/dl) 88,04 £39,68 88,41+ 69,54 ns
Parathormone (pg/ml) 296,71 218,65 362,78+ 289,04 ns
Ferritin (mg/dl) 670,43 +545,66 666,50+ 536,98 ns
Npcr (g/kg/day) 1,36 +0,93 1,24+ 0,67 ns
Calcium X Phosphorus 54,78 £19,33 55,50 + 19,54 ns
Hemoglobin (mg/dl) 11,69 +2,22 11,85+ 1,79 ns
EDS 12,89 +4,63 9,32+5,40 <0.001

Note: OSA: obstructive sleep apnea; HD: hemodialysis; SBP: systolic blood pressure; DBP: diastolic blood pressure; mmHg:

millimeters of mercury; mg/dl: milligram per deciliter; mEq/I: milliequivalent per liter; u/l: unit per liter; mcg/dl: microgram per

deciliter; pg/ml: picogram per milliliter; Npcr: normalized protein catabolism rate; g/kg/day: gram/kilogram of body weight per

day; EDS: excessive daytime sleepiness; ns: not significant.



TABLE 3 — Epworth Sleepiness Scale and Berlin questionnaire

N= 243 (%)
EDS Score
Normal (0-9) 72 29,63%
Excessive (10-24) 171 70,37%
Berlim Questionnaire
Low risk for AOS 74 30,45%
High risk for OSA 169 69,55%

Note: ESS: Epworth sleepiness scale; AOS: Obstructive Sleep Apnea. Note: Data are presented in absolute numbers and

percentages.
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