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RESUMO

Afericbes da pressao arterial (PA) fora do consultério, obtidas por medida residencial
da PA (MRPA) ou medida ambulatorial da PA (MAPA), tém sido recomendadas para
diagndstico e manuseio da PA. Contudo, pouco se sabe sobre a PA fora do consultério
no Brasil. O objetivo do estudo foi investigar o comportamento da PA fora do
consultério, assim como, a prevaléncia e os determinantes dos fendtipos de
hipertensdo, normotensédo verdadeira (NV), hipertensdo do avental branco (HAB),
hipertensdo mascarada (HM) e hipertensdo sustentada (HS) em individuos nao
utilizando anti-hipertensivas, hipertenséo controlada (HC), hipertensdo do avental
branco nao-controlada (HABNC), hipertensdomascarada néo-controlada (HMNC) e
hipertensdo sustentada nao-controlada (HSNC) em individuos utilizando anti-
hipertensivas. Foram desenvolvidos sete sub-estudos que avaliaram individuos de
trés coortes brasileiras independentes: coorte 1: 5.778 individuos que realizaram
MRPA em dois centros de cardiologia pernambucanos entre 2005 e 2018; coorte 2:
57.768 individuos de 719 centros que realizaram MRPA usando a plataforma online
TELEMRPA entre 2017 e 2020; e coorte 3: 753 individuos de um Centro de Pesquisa
Clinica alagoano que realizaram MAPA de 2014/2016. O sub- estudo 1: avaliou toda
a coorte 1 — mostrou aumento de HS, HSNC, HAB e HABNC e reducgéao da prevaléncia
de NV, HC, HM e HMNC ao se substituir os valores de anormalidade da PA no
consultério de 140/90mmHg para 130/80mmHg, e da MRPA de 135/85mmHg para
130/80mmHg. O sub-estudo 2: observou que 34% dos 2.839 de PA tratados da coorte
1 tinham PAS < 120mmHg no consultorio e na MRPA, e poderiam estar sob maior
risco de eventos adversos a longo prazo. O sub-estudo 3: avaliou 6.049 com PA
tratados das coortes 1 e 2 e mostrou que diferencas entre a PA no consultério e na
MRPA maiores que 15/9mmHg e menores que -1/-1mmHg podem corresponder a
efeitos do avental branco e de mascaramento significativos, respectivamente. O sub-
estudo 4: avaliou 17.945 individuos das coortes 1 e 2 — mostrou que a presenca
de hipertensao sistdlica ou diastélica isolada no consultério séo preditores de HAB e
HABNC. O sub-estudo 5: avaliou 19.937 individuos das coortes 1 e 2 e mostrou, por
meio de regressao, com valores de PA consultério de 140/90mmHg, correspondendo
a 130/80mmHg e nado 135/85mmHg na MRPA. O sub-estudo 6: investigou 57.768
individuos da coorte 2 e mostrou aumento de HM, HMNC, HS e HSNC e reducéo da

prevaléncia de NV, HC, HAB e HABNC ao se substituir os valores de anormalidade da



MRPA de 135/85mmHg para 130/80mmHg, mantendo os valores de anormalidade da
PA no consultério 140/90mmHg. Por fim, o sub-estudo 7: investigou toda a coorte 3 —
mostrou que a hipertenséo central isolada (PA: central = 130/90mmHg e periférica <
140/90mmHg) € preditora de HM, enquanto a hipertensdo periférica isolada (PA:
central < 130/90mmHg e periférica = 140/90mmHg) é preditora de HAB. Estes dados
contribuem para um melhor entendimento do comportamento da PA fora do
consultério e dos fendtipos de PA no Brasil e podem ser Uteis para o desenvolvimento

de politicas publicas voltadas para o controle da PA no nosso pais.

Palavras-chave: pressao arterial; medida residencial da pressdo arterial; medida
ambulatorial da pressao arterial; hipertensdo mascarada; hipertensdo do avental

branco



ABSTRACT

Out-of-office  blood pressure (BP) measurements, obtained by residential
measurement of BP (MRPA) or ambulatory measurement of BP (ABPM), have been
recommended for diagnosis and management of BP. However, little is known about
out-of-office BP in Brazil. The objective of the study was to investigate the behavior of
BP outside the office, as well as, the prevalence and determinants of hypertension
phenotypes, true normotension (NV), white apron hypertension (WHH), masked
hypertension (HM) and sustained hypertension (SH) in individuals not using
antihypertensive drugs, controlled hypertension (HC), uncontrolled white apron
hypertension (HABNC), masked uncontrolled hypertension (HMNC) and sustained
uncontrolled hypertension (HSNC) in individuals using antihypertensives. Seven sub-
studies were developed that evaluated individuals from three independent Brazilian
cohorts: cohort 1: 5,778 individuals who performed MRPA in two cardiology centers in
Pernambuco between 2005 and 2018; cohort 2: 57,768 individuals from 719 centers
who performed MRPA using the TELEMRPA online platform between 2017 and 2020;
and cohort 3: 753 individuals from a Clinical Research Center in Alagoas who
performed MAP from 2014/2016. Sub-study 1: evaluated the entire cohort 1 - showed
increased HS, HSNC, HAB and HABNC and reduced prevalence of NV, HC, HM and
HMNC when replacing office BP abnormality values from 140/90mmHg to
130/80mmHg, and MRPA from 135/85mmHg to 130/80mmHg. Sub-study 2: noted that
34% of the 2,839 BP treated in cohort 1 had SBP < 120mmHg in the office and MRPA,
and could be at increased risk of long-term adverse events. Sub-study 3: evaluated
6,049 with treated BP from cohorts 1 and 2 and showed that differences between BP
in the office and in MRPA greater than 15/9mmHg and less than -1/-1mmHg may
correspond to significant white apron and masking effects, respectively. The substudy
4: evaluated 17,945 individuals from cohorts 1 and 2 - showed that the presence of
isolated systolic or diastolic hypertension in the office are predictors of HAB and
HABNC. Sub-study 5: evaluated 19,937 individuals from cohorts 1 and 2 and showed
by regression, with office BP values of 140/90mmHg, corresponding to 130/80mmHg
and not 135/85mmHg in MRPA. Sub-study 6: investigated 57,768 individuals from
cohort 2 and showed increased HM, HMNC, HS and HSNC and decreased prevalence
of NV, HC, HAB and HABNC when replacing MRPA abnormality values from
135/85mmHg to 130/80mmHg while maintaining office BP abnormality values
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140/90mmHg. Finally, sub-study 7: investigated the entire cohort 3 - showed that
isolated central hypertension (BP: central =2 130/90mmHg and peripheral <
140/90mmHg) is predictive of MH, while isolated peripheral hypertension (BP: central
< 130/90mmHg and peripheral = 140/90mmHg) is predictive of ABH. These data
contribute to a better understanding of out-of-office BP behavior and BP phenotypes
in Brazil and may be useful for the development of public policies aimed at BP control

in our country.

Keywords: blood pressure; home blood pressure monitoring; ambulatory blood

pressure monitoring; masked hypertension; White-coat hypertension.
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1 INTRODUCAO

1.1 APRESENTACAO DO PROBLEMA

A hipertensédo arterial acomete mais de 1 bilhdo de pessoas no mundo e € o
fator de risco mais comum, facilmente identificavel e reversivel para infarto do
miocardio, acidente vascular encefélico, insuficiéncia cardiaca, fibrilagcdo atrial,
disseccdo da aorta, doenca arterial periférica e declinio cognitivo (BLACHER et al.,
2016; NADRUZ et al., 2017, 2018).

A prevaléncia da hipertensdo tem aumentado rapidamente nos paises em
desenvolvimento, onde o tratamento e controle precarios contribuem para o aumento
epidémico das doencas cardiovasculares (DCV). A presséo arterial (PA) elevada € o
maior contribuinte Unico para o 6nus global da DCV, causandodois tercos de todos 0s
acidentes vasculares encefélicos e metade de todos os casos de doenca cardiaca
isquémica no mundo e, portanto, 9,4 milhées de mortes ao ano (POULTER;
PRABHAKARAN; CAULFIELD, 2015). Neste contexto, a hipertenséo persiste como a
principal causa de morte em todo o mundo e um dos maiores problemas de saude
publica mundial.

Uma das maiores causas de atraso no diagndéstico de hipertensédo é a sua
natureza assintomatica. Por outro lado, a maioria dos pacientes diagnosticadoscom
hipertensdo possui mecanismo multifatorial causador de doencga. Assim, o tratamento
requer muitas vezes o uso de trés ou mais agentes farmacoldgicos com variados
mecanismos de acdo para que se atinja o controle adequado da PA (WRIGHT et al.,
2015; YUSUF et al., 2016).

Dados epidemiologicos mostram relacdo direta e continua entre o risco deDCV
e valores de PA sistélica (PAS) e PA diastdlica (PAD) a partir de 115 ou 75mmHg,
respectivamente (LEWINGTON et al., 2002). A hipertensédo € definida por meio de
valores arbitrarios de PA, o que facilita o seu manuseio na pratica clinica (POULTER,;
PRABHAKARAN; CAULFIELD, 2015). Contudo, esta dicotomia artificial entre
hipertensédo e normotenséo pode contribuir para a inércia terapéutica, especialmente
em individuos com valores de PA limitrofes,e predispondo a comprometimento
irreversivel da saude vascular (LEWINGTON et al., 2002).

A prevaléncia de hipertensdo no Brasil varia de acordo com a populacdo

estudada e a metodologia utilizada para seu diagnéstico. De acordo com a Pesquisa
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Nacional de Saude de 2013, cerca de 21,4% dos adultos brasileiros autorrelataram
serem hipertensos. Porém, ao se considerar medidas de PA e uso de medicacgéo anti-
hipertensiva, o percentual de adultos portadores de hipertensdo chegou a 32,3%. A
prevaléncia de hipertensdo é maior em homens e individuos mais idosos, atingindo
cerca de 70% nos individuos acima de 70 anos (MALTA et al., 2018). No periodo de
2008 a 2017, estima-se que 667.184 mortes foramatribuiveis a hipertensdo no Brasil
(BRASIL, 2018). Ao longo da ultima década, 77% dos custoscom hospitalizacdes no
Sistema Unico de Salde foram resultantes de DCV associadas a hipertensio
(NILSON et al., 2020). Estes custos aumentaram 32%, de 2010 a 2019, passando de
R$ 1,6 bilhdo para R$ 2,2 bilhdes no periodo.

1.2 OBJETIVOS

1.2.1 Objetivo geral

Determinar a mudanca na prevaléncia dos fendtipos de hipertenséoobtidos
pela MRPA ao se adotar os critérios de diagnostico da diretriz de hipertensdo da
ACC/AHA de 2017.

1.2.2 Objetivos especificos

1. Determinar a prevaléncia de PAS < 120 mm Hg no consultério e na MRPA em
pacientes hipertensos tratados;

2. Investigar a sensibilidade, especificidade e acuracia de varios pontos de
corte para a diferencga entre as medidas de MRPA e PA no consultorio (APA)
para detectar HABNM e HMNC em hipertensos tratados. Os pontos de corte
com melhor performance serao utilizados para definir a presencade efeito do
avental branco e efeito de mascaramento, respectivamente;

3. Avaliar a relagéo entre a PA no consultério e MRPA em individuos néo
tratados ou tratados com medicamentos anti-hipertensivos;

4. Investigar o valor da HSI, HDI e HSD na identificacdo de fendtipos de
avental branco (HAB e HABNC) em todo o espectro de idade em individuos

tratados ou ndo com medicamentos anti-hipertensivos submetidos a MRPA;
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5. Avaliar o impacto da mudanca do ponto de corte anormal da MRPA de
135/85 para 130/80 mmHg na prevaléncia de fenétipos de hipertenséo,
considerando um ponto de corte fixo de 140/90 mmHg para PA anormal no
consultorio;

6. Investigar a relacdo entre elevacdes isoladas da PA braquial ou central no

consultério e os fendtipos de hipertenséo obtidos pela MAPA.
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2 LITERATURA

2.1 MEDIDA DA PRESSAO ARTERIAL

Existem atualmente quatro medidas de PA na pratica clinica: (1) PA
convencional no consultério, (2) medida desacompanhada da PA no consultorio, (3)
monitorizacdo residencial da PA (MRPA), e (4) monitorizacdo ambulatorial daPA
(MAPA). Em todos os casos, a PA deve ser medida com técnica adequadausando
dispositivos validados com a classificacdo “AA” do protocolo da Sociedade Britanica
de Hipertensao, conforme descrito no site Educational Trust:http://dableducational.org/.
A PA convencional no consultério pode ser medida de forma auscultatdria e/ou
oscilométrica por profissionais da saude e é a abordagem habitualmente utilizada para
o diagndstico de hipertensdo em todo o mundo. Além disto, € o método utilizado para
aferir a PA na maioria dos estudos clinicos randomizadoscontrolados. Nesta medida,
a PA deve ser aferida pelo menos duas vezes ap0s5 minutos de repouso, com o
paciente sentado em uma cadeira, as costas apoiadas, e 0 bra¢o exposto a altura do
coracgao, utilizando-se um manguito de tamanho adequado para o braco. Fumo e
cafeina devem ser evitados por pelo menos 30 minutos antes da medida. Na pratica,
as afericdes convencionais emconsultério geralmente sao imprecisas devido a erros
comuns de medicdo, pequenos numeros de leituras, efeito do avental branco (reacéo
de alarme) e o grande numero de fatores que influenciam a PA dentro e fora do
consultorio médico (STERGIOU et al., 2016).

No estudo Systolic Blood Pressure Intervention Trial, utilizou-se a medida da
PA no consultério sem a presenca do profissional de saude, denominada de medida
desacompanhada da PA no consultério. Os participantesdo Systolic Blood Pressure
Intervention Trial seguiram um protocolo no qual aguardavam em uma sala silenciosa
por cinco minutos; em seguida, um aparelhoautomatico aferia e registrava a PA por trés
vezes, com intervalos de um minuto (WRIGHT et al., 2015).

A medida desacompanhada da PA no consultério melhora a reprodutibilidade da
medida da PA, reduzindo o efeito do avental branco (PARATI et al., 1985; MYERS,
2015). Na medida desacompanhada da PA no consultério, os valores obtidos séo
semelhantes oumesmo inferiores aos obtidos pela MAPA na vigilia ou pela MRPA
(MYERS et al., 2010).
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A PA no consultorio pode superestimar e subestimar a PA medida fora do
consultorio. Neste sentido, medidas de PA fora do consultério, como a MRPA e a
MAPA, podem fornecer informacdes mais fidedignas a respeito docomportamento da
PA (DOLAN et al., 2015; TIENTCHEU et al., 2015; SCHIMBO et al., 2015; FRANKLIN
etal., 2016; SIVEN et al., 2017; NOBRE et al., 2018; WHELTON et al., 2018). A MRPA
tem capacidade superior de predizer o risco cardiovascular do que a PA convencional
no consultério (BLIZIOTIS; DESTOUNIS; STERGIOU, 2012; WARD et al., 2012;
SIVEN et al., 2017). As diretrizes mais recentes (SCHIMBO et al., 2015; NOBRE et
al., 2018) recomendam que os pacientessejam cuidadosamente instruidos a realizar
a MRPA como segue: repouse silenciosamente por 3 a 5 minutos na posigao sentada
com as costas apoiadas e o braco apoiado no nivel do coracéo; obtenha duas a trés
leituras de manha eduas a trés a tarde/noite por pelo menos trés dias consecutivos.
As medidas do primeiro dia devem ser descartadas por serem falsamente elevadas, e
obtendo-se a média de todas as outras leituras para tomar decisfes clinicas. De
acordo com a ultima diretriz brasileira de MRPA, publicada em 2018, a hipertensdo
deveser diagnosticada quando a MRPA média é = 135/85mmHg (NOBRE et al., 2018).

A MAPA ¢é considerada a medida padrao-ouro para afericdo da PA fora do
consultorio, pois ela obtém medidas autométicas da PA durante um periodo de 24
horas ou mais, enquanto os pacientes participam de suas atividades habituais,
incluindo o sono (NOBRE et al., 2018). Estudos prospectivos mostram que a MAPA
predizeventos cardiovasculares melhor do que a medida convencional em consultorio
DOLAN et al., 2005). As atuais diretrizes definem hipertensao fora do consultério como
a PA diurna média = 135/85 mmHg, PA noturna = 120/70 mmHg, ou PA em 24 horas
= 130/80 mmHg (NOBRE et al., 2018; WILLIAMS et al., 2018). Pelo menos duas
medidas por hora devem ser realizadas durante as horas de vigilia do paciente, e o
valor médio de pelo menos 14 medidas durante esse periodo confirmam o diagnodstico
de hipertenséoarterial (SCHIMBO et al., 2015).

2.2 FENOTIPOS DA HIPERTENSAO ARTERIAL

A combinacéo das medidas de PA realizadas no consultério e fora dele leva a
identificacdo de 4 fendtipos de hipertensdo arterial: normotenséo verdadeira (NV),

qguando o individuo tem valores de PA normais no consultorio e na MRPA ou MAPA;
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hipertenséo do avental branco (HAB), quando o individuo tem valores de PA elevados
no consultério e normais na MRPA ou MAPA; hipertensdo mascarada (HM), quando o
individuo tem valores de PA normais noconsultorio e elevados na MRPA ou MAPA; e
hipertensédo sustentada (HS), quando o individuo tem valores de PA elevados no
consultorio e na MRPA ou MAPA. Esta classificacao se aplica tipicamente a individuos
que ndo estejamem uso de medicacao anti-hipertensiva. Quando o individuo esta em
uso de medicacao anti-hipertensiva, a NV, HAB, HM e HS tém sido classificadas como
hipertensdo controlada (HC), HAB nao controlada (HABNC), HM n&o controlada
(HMNC) e HS nao controlada (HSNC), respectivamente (WILLIAMS et al., 2018;
BARROSO et al., 2021).

Se a PA fora do consultério estiver normal e ndo existir lesdo de 6rgao- alvo
apesar de as leituras no consultorio serem consistentemente elevadas, o paciente tem
HAB, causada por uma resposta adrenérgica transitoria a medicdoda PA apenas no
consultério do médico. Pacientes com HAB tipicamente ndo apresentam elevacdes
pressoricas exageradas a estimulos estressantes em suas vidas diarias. A prevaléncia
de HAB tende a aumentar com o envelhecimento (FRANKLIN et al., 2016; WILLIAMS
et al., 2018; BARROSO et al., 2021), e por este motivo deve ser especialmente
lembrada neste segmento da populacdo. Discute-se se a HAB é completamente
benigna ou confere um nivel intermediério de risco de DCV (TIENTCHEU et al., 2015;
FRANKLIN et al.,, 2016). A HAB ser& benigna se o risco global de DCV for baixo
(FRANKLIN et al., 2016), especialmente se a PA média durante a vigilia eo sono for
Otima (<130/80 e <110/65 mmHg, respectivamente). No contexto da HM, a MAPA ou
a MRPA sao ferramentas fundamentais para detectar os pacientes nos quais as
medidas no consultério subestimaram aPA fora do consultério, presumivelmente
devido a hiperatividade simpatica na vida diaria causada por estresse no trabalho ou
em casa, ou outra estimulacdo adrenérgica que se dissipa quando entram no
consultorio. Essa documentacdo previne o subtratamento dessa HM, que
inequivocamente aumenta o risco de DCV, apesar das medidas normais da PA no
consultério (TIENTCHEU et al., 2015; FRANKLIN etal., 2016; WHELTON et al., 2018;
WILLIAMS et al., 2018; UMEMURA et al., 2019; BARROSO et al., 2021). A HM ¢
particularmente comum nos afro-americanos, nos diabéticos ou naqueles com DRC.
A HM é mais comum em pacientes que estédo sendo tratados com anti- hipertensivos
do que em pacientes nao tratados (FRANKLIN et al., 2016). Uma razao é que alguns

pacientes mais provavelmente irdo tomar seu medicamento para PA na manha de sua
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visita ao consultério do médico. Vale lembrar que, conforme descrito anteriormente,
no caso de o paciente apresentar o fendtipo de HM e usar medicacdo anti-
hipertensiva, é utilizada a denominacdo HMNC (BARROSO et al., 2021).

2.3 COMPORTAMENTO DA PA FORA DO CONSULTORIO: ASPECTOS AINDA
NAO ESTABELECIDOS

Embora muito estudos tenham focado nas medidas de PA fora do consultério
nas ultimas décadas, ainda ha varias lacunas no conhecimento relacionado ao
comportamento da PA fora do consultorio e aos fendtipos derivados da MAPA e
MRPA. Parte destas lacunas se deve a relativa falta de evidéncias mais robustas no
contexto da MRPA e a falta de uniformidade nos valores de PA utilizados para se
classificar diversos fenoétipos derivados da combinacao das medidas de PA realizadas
dentro e fora do consultério (WHELTON et al.,, 2018; WILLIAMS et al., 2018;
UMEMURA et al.,, 2019; BARROSO et al.,, 2021). Além disto, a expansado do
conhecimento sobre os determinantes de HAB, HABN, HM e HMNC pode ser de
grande aplicabilidade clinica por contribuir potencialmente para a identificacdo de
individuos preferenciais para a realizacdode medidas de PA fora do consultério.

Em 2017, as diretrizes de hipertensdo da American College of
Cardiology/American Heart Association (ACC/AHA) sugeriram modificar os critérios
para o reconhecimento de fendtipos de hipertensdo, usando um limite de
130/80mmHg para a PA no consultorio, na MAPA vigilia e na MRPA (WHELTON et
al., 2018). Quando comparado com os critérios "tradicionais" (WILLIAMS et al., 2018;
UMEMURA et al., 2019; BARROSO et al., 2021), que consideram 140/90mmHg para
0 consultério e 135/85mmHg para MRPA e MAPA diurna, a adogédodos critérios da
ACC/AHA levou a aumentos relevantes na prevaléncia de HS e HSNC e diminui¢cbes
na frequéncia de NV e HC (WHELTON et al., 2018; KARIO et al., 2018; MUNTNER et
al., 2018; WANG,; LIU, 2018). No entanto, o impacto da ACC/AHA na prevaléncia de
fendtipos alternativos relevantes na pratica clinica (MANCIA et al., 2006; BRIASOULIS
et al., 2016), como HAB, HABNC, HM e HMNC, ainda n&o esta estabelecido.

As diretrizes atuais da European Society of Cardiology/European Society of
Hypertension para o manejo da hipertenséo arterial foram publicadas em 2018. Uma
novidade foi que a PAS no consultério ndo deve ser direcionada para valores

<120mmHg em pacientes tratados com anti-hipertensivos, devido a um maior risco de
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eventos adversos. Embora ndo fornecametas formais de PA fora do consultério, as
novas diretrizes europeias sugeriramque as diferencas entre a PAS no consultério e
fora do consultério tornam-se insignificantes quando <120 mm Hg (WILLIAMS et al.,
2018). Isso pode levar a interpretacdo de que ospacientes tratados em consultorio ou
em casa com PAS <120 mmHg apresentamrisco aumentado de eventos adversos.
Portanto, estimar a magnitude dospacientes tratados com PAS em consultério e/ou
domiciliar <120 mmHg na pratica clinica € uma tarefa importante.

O manejo da hipertensdo depende da medicdo precisa da PA para que o
tratamento anti-hipertensivo possa ser recomendado de forma adequada (LOVIBOND
et al., 2011). Conforme mencionado anteriormente, a PA é frequentemente avaliada
no consultério, mas esta medida pode super/subestimar os verdadeiros valores da PA
(ASAYAMA; SATOH; KIKUYA, 2018; MUNAKATA, 2018), resultando em fendotipos
com pior prognéstico em comparagdo com hipertensao controlada entre pacientes
hipertensos tratados, como HABNC e HMNC (MANCIA et al., 2006; LOVIBOND et al.,
2011; BRIASOULIS et al., 2016; ASAYAMA; SATOH; KIKUYA, 2018; MUNAKATA,
2018; FUJIWARA et al., 2018). A diferenca entre as medidas de PA no consultorio e
fora do consultério também pode ser definida como: efeito do avental branco, quando
a PA no consultério é maior que fora dele, ou efeito de mascaramento, quando a PA
no consultério € menor que fora dele. Esta caracteristica pode ser inerente ao
individuo examinado e persistir em medidas subsequentes (MANCIA et al., 1983;
MUXFELDT, 2012; VIERA et al., 2014; MANCIA et al., 2015). Além disto, a magnitude
dessa diferenca pode ser relevante para o manejo do paciente (MYERS; HAYNES;
RABKIN, 1999; MANCIA et al., 2015). Por exemplo, pessoas com efeitos significativos
do avental brancosdo recomendadas a obterem medidas de PA fora do consultério
mais rotineiramente como uma estratégia adjuvante para monitorar a resposta
terapéutica (NICE, 2011). No entanto, ndo existe um valor de consenso para definir a
presenca de efeitos significativos do avental branco ou de mascaramento em
pacientes hipertensos tratados porque, embora varios pontos de corte de PA tenham
sido sugeridos, sua relevancia clinica ndo foi estabelecida (MYERS; REEVES, 1991,
MYERS; HAYNES; RABKIN, 1999; NICE, 2011; MAcCDONALD et al., 1999;
SHEPPARD et al., 2014; ADIYAMAN, 2015; SCHWARTZ et al., 2017).

A MRPA tem sido recomendada para identificar e controlar a hipertensédopelas
diretrizes atuais de hipertensdo (WHELTON et al., 2018; WILLIAMS et al., 2018;
UMEMURA et al., 2019; BARROSO et al., 2021). De maneira geral, os valores de PA
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no consultério sdo maiores do que os valores da MRPA, particularmente emniveis
mais elevados de PA. Nesse contexto, as diretrizes de hipertensdo da ACC/AHA de
2017 propuseram uma tabela relacionando as leituras de PA no consultério e MRPA,
com valores de PA no consultério de 120/80, 130/80, 140/90 e 160/100 mmHg
correspondendo aos valores de MRPA de 120/80, 130/80, 135/85 e 145/90mmHg,
respectivamente (WHELTON et al., 2018). No entanto, pouco se sabe a respeitoda
validade desses valores propostos na pratica clinica.

O monitoramento fora do consultério da PA também tem limita¢des, incluindo
custos mais altos e disponibilidade limitada de dispositivos (BAGUET, 2012). A este
respeito, os individuos com maior risco de apresentar discrepancia de PA no
consultério e fora do consultério podem ser candidatos potenciais para medidasde PA
fora do consultério mais rotineiras. Alguns estudos prévios sugeriram quea hipertensédo
sistdlica isolada (HSI) no consultério pode estar associada aos fenétipos de HAB e
HABNC. Por exemplo, em jovens néo tratados com HSI tém uma prevaléncia maior
de HAB do que individuos com hipertensdo sistélico-diastélica (HSD), e sé&o
recomendados a monitorar a PA fora do consultério com maior frequéncia (LURBE et
al., 2016; PALATINI et al., 2018A, 2018B). Além disso, uma analise prévia de
individuos com HSI com média de idade entre 60 e 70 anos mostrou uma prevaléncia
de HABNC e HAB, variando de 47 a 52%, respectivamente (FRANKLIN et al., 2012).
No entanto, se a frequéncia de HAB ou HABNC € maior na HSI em comparacao com
HSD entre individuos de meia-idade e mais velhos, ainda néo foi estabelecido.

Poucos estudos avaliaram a associacdo entre hipertensdo diastolicaisolada
(HDI) no consultério e o efeito do avental branco. Assim como a HSI, a HDI tem sido
relacionada a um maior efeito do avental branco em individuos jovens quando
comparada a HSD (PALATINI et al., 2018B; UMEMURA et al., 2019). No entanto, a
prevaléncia de HAB ou HABNC na HDI, bem como o impacto da idade a este respeito
sao desconhecidos.

Varias diretrizes sugeriram que os valores de PA do consultério 2140/90 mmHg
e valores de MRPA 2135/85 mmHg devem ser usados para definir hipertenséo
(WILLIAMS et al.,, 2018; UMEMURA et al., 2019). Esses limites de MRPA foram
essencialmente derivados de relatorios publicados no final da década de 1990, que
construiram pontos de corte com base nos valores de percentis noventa e cinco da
MRPA de populacdes selecionadas (THIJS et al., 1998) e valores de MRPA

associados ao risco de mortalidade precoce entre os participantes do Estudo de
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Ohasama, no Japao (TSUJI et al., 1997). No entanto, varios estudos publicados na
tltima década desafiaram essa nocaoe indicaram que os niveis de MRPA inferiores a
135/85 mHg s&o maisadequados para detectar PA elevada em casa (COLL-DE-
TUERO et al., 2012; PARK et al., 2017; FEITOSA etal., 2021). Por exemplo, dados de
metanalise de cinco estudos revelaram que os valores de MRPA de 131,9/ 82,4 mmHg
correspondiam a valores de PA de consultério de 140/90 mmHg na previsao de
eventos cardiovasculares (FEITOSA et al.,, 2021). Além disso, valores de MRPA
<130/80 mmHg foram associados a menor risco de lesdo de 6rgdo-alvo do que
valores de MRPA <135/85mmHg (COLL-DE-TUERO et al., 2012), enquanto valores
de MRPA =130/80mmHg tiveramacuracia superior para detectar hipertensdo usando
a MAPA como referéncia devalores de MRPA =135/85 mmHg (PARK et al., 2017).
Como resultado, tem-se sugerido que niveis anormais de MRPA devam ser
considerados quando = 130/80mmHg em vez de = 135/85mmHg, embora mantendo
no consultério valores anormais de PA = 140/90mmHg. Porém, o impacto desta
mudanca na prevaléncia dos fenétipos de hipertensdo arterial ainda permanece
desconhecido.

A hipertenséo é definida com base nos niveis de PA braquial (WHELTON et al.,
2018; WILLIAMS et al., 2018; UMEMURA et al., 2019; BARROSO et al., 2021). No
entanto, a PA medida na aorta central (PA central) é relatada como superior a PA
braquial na predicdo de eventos cardiovasculares, e os valores de PA centralde
130/90mmHg foram propostos como limiares para definir hipertensdo (CHENG et al.,
2013; CHENG et al., 2020). Discordancias na PA braquial e central medidas no
consultorio resultaram na identificagcdo de novos fenoétipos de hipertensédo, nomeadas
de hipertensao central isolada e hipertensao braquial isolada (CHUANG et al., 2018),
mas a importancia clinica dessesfenoétipos ndo esta estabelecida (CHUANG et al.,
2018; YU et al., 2018). Embora dados conflitantes tenham sido relatados (MCENIERY
et al.,, 2016) estudos anteriores sugeriram que jovens com PAS braquial elevada
podem ter altas taxas de PA central normal e alta prevaléncia de HAB (HULSEN et al.,
2006; PALATINI et al., 2018A), levantando a suposicao de que as divergéncias na PA
braquial e central no consultério podem estar associadas a discrepancias na PA
braquial no consultério e fora do consultério. Contudo, a relacdo entre hipertenséo
central isolada e hipertenséo braquial isolada e fenétipos de hipertensao derivados de
medidas obtidas fora do consultério, como HAB e HM, ainda permanece pouco

explorada.
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3 METODOS

3.1 POPULACOES ESTUDADAS, MEDIDAS DA PA E CARACTERISTICAS
CLINICAS

Para abordar os objetivos propostos, avaliamos transversalmenteindividuos
com idade = 18 anos de 3 coortes brasileiras independentes: coorte 1 = 5.778
individuos que realizaram MRPA em 2 centros de cardiologia (Recife, Pernambuco)
entre 2005 e 2018; coorte 2 = 57.768 individuos de 719 centros brasileiros que
realizaram MRPA usando a plataforma online tele MRPA entre 2017 e 2020; e coorte
3 = 753 individuos do Centro de Pesquisa Clinica do Centro Universitario Cesmac
(Macei6, Alagoas) que realizaram MAPA de 2014 a 2016.

Na coorte 1, duas leituras de PA no consultorio foram feitas em intervalosde um
minuto apo6s trés minutos de repouso usando dispositivos Omron HEM - 705CP
(Omron Healthcare, Kyoto, Japao) ou Microlife BP3AC1-1 (Microlife, Dunedin, FL,
EUA), e sua média foi definida como a PA no consultério. Trés medi¢cdes em casa da
PA foram obtidas em intervalos de um minuto apds pelo menos trés minutos de
repouso pela manhd e a noite por quatro dias consecutivos usando o mesmo
dispositivo. A média dos valores de PA da manhae da noite foi definida como valores
de MRPA. Além das medidas da PA no consultorio e da MRPA, foram também obtidas
informacdes quanto ao sexo, idade, indice de massa corpérea e uso de medicacdes
anti-hipertensivas. O projeto de pesquisa que avaliou a coorte 1 foi aprovado pelo
Comité de Etica doComplexo Hospital Universitario Oswaldo Cruz/PROCAPE (CAAE:
91939018.2.0000.5192), que dispensou a exigéncia de consentimento informado.

Na coorte 2, A PA no consultério foi definida como a média de duas medidas,
feitas apds pelo menos 3 minutos de repouso em um consultério médico. No dia
seguinte, os participantes comecaram a medir a PA em casa. Trés medidas de PA
foram obtidas de manha e a noite ap6s pelo menos 3 minutos de repouso por 4 dias
consecutivos. Os valores da MRPA foramdefinidos como a média das medi¢des da
manhad e da noite. Dispositivos da Omron (Omron Healthcare, Japao), Microlife
(Microlife, Reino Unido) e Geratherm (Geratherm Medical AG, Alemanha) foram
usados para realizar as medi¢cdes de PA, e 0 mesmo dispositivo foi usado para todas

as medicdes de PA em consultorio e em casa pelo participante. Além das medidas da
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PA no consultério e da MRPA, foram também obtidas informag8es quanto ao sexo,
idade, indice de massa corpérea e uso de medicacgdes anti-hipertensivas. As anélises
da coorte 2 foram aprovadas pelos Comités de Etica da Universidade Federal de
Goias (CAAE: 99691018.7.0000.5078) e do Complexo HospitalUniversitario Oswaldo
Cruz/PROCAPE (CAAE: 39276920.9.0000.5192), que dispensaram a exigéncia de
consentimento informado.

Os individuos da coorte 3 foram submetidos a medidas de consultério da PA
braquial e central e medidas ambulatoriais da PA braquial (MAPA) usando um monitor
Mobil-O-Graph PWA (IEM Healthcare) (PAIVA et al., 2019A; 2019B). Resumidamente,
trés leituras de PA braquial e central no consultorio foram realizadas no brago de cada
participante na posi¢cao sentada apds 5 minutos de repouso, usando um manguito de
tamanho apropriado e suas médias foram usadas na andlise. A PAcentral foi estimada
pelo método de calibragdo C1 (PAS braquial e PAD braquial)do dispositivo Mobil-O-
Graph PWA. A MAPA braquial compreendeu leituras de 24 horas obtidas em
intervalos de 30 minutos e foi realizada no mesmo dia da medicdo da PA de
consultério. Para esta analise, apenas participantes com pelomenos 16 e 8 leituras
diurnas e noturnas validas, respectivamente, foramincluidos. Além das medidas da
PA, foram também obtidas informa¢des quantoao sexo, idade, indice de massa
corpérea, tabagismo e uso de medicacBes anti- hipertensivas, hipolipemiantes e
antidiabéticas. Os participantes em uso de medicamentos hipolipemiantes e
antidiabéticos foram considerados como tendo dislipidemia e diabetes,
respectivamente. O projeto de pesquisa que avaliou a coorte 3 foi aprovado pelo
Comité de FEtica do Hospital Universitario Pedro Ernesto (CAAE:
23874713.6.0000.5259). Todos os participantes forneceram consentimento informado

por escrito.

3.2 DESENHOS DOS SUB-ESTUDOS E ANALISES ESTATISTICAS

3.2.1 Sub-estudo 1: Determinar a mudanca na prevaléncia dos fenétipos dehipertenséo
obtidos pela MRPA ao se adotar os critérios de diagnostico dadiretriz de
hipertensdo da ACC/AHA de 2017.

Neste sub-estudo (FEITOSA et al., 2018), avaliamos 5.778 individuos (2.939

nao tratados e 2.839 tratados com medicamentos anti-hipertensivos) da coorte 1.

Fendtipos da PA derivados da MRPA entre participantes néo tratados foram definidos
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como NV (PAS no consultério < 140 mmHg e PAD no consultério < 90 mmHg e PAS
na MRPA < 135 mmHg e PAD da MRPA < 85 mmHg), HAB (PAS no consultério = 140
mmHg ou PAD no consultério =2 90 mmHg e PAS na MRPA < 135 mmHg e PAD da
MRPA < 85mmHg), HM (PAS no consultério < 140 mmHg e PAD no consultorio < 90
mmHg e PAS na MRPA = 135 mmHg ou PAD da MRPA = 85 mmHg) e HS (PAS no
consultorio 2 140 mmHg ou PAD no consultério 2 90 mmHg e PAS na MRPA 2 135
mmHg ou PAD na MRPA = 85 mmHg). Os termosde correspondéncia entre os
participantes tratados foram HC, HABNC, HMNC eHSNC, respectivamente. Variaveis
continuas e categoricas estdo expressas como média + desvio padréo e propor¢oes,
respectivamente. As comparagdes entre os grupos foram realizadas por meio do teste

do qui-quadrado.

3.2.2 Sub-estudo 2: Determinar a prevaléncia de PAS < 120 mm Hg no
consultério e na MRPA em pacientes hipertensos tratados.

Neste sub-estudo (FEITOSA; MOTA-GOMES; NADRUZ, 2019), avaliamos
2.839 individuos tratados com medicamentos anti-hipertensivos da coorte 1. Foi
investigada a prevaléncia dosindividuos que tinham valores de PA no consultorio e/ou
na MRPA menores ou maiores que 120 mmHg. Variaveis continuas e categoricas

estdo expressas como média + desvio padréo e proporcdes, respectivamente.

3.2.3 Sub-estudo 3: Investigar a sensibilidade, especificidade e acuracia devarios
pontos de corte para a diferenca entre as medidas de MRPA e PA noconsultorio

(APA) para detectar HABNM e HMNC em hipertensos tratados.Os pontos de

corte com melhor performance seréo utilizados para definir a presenca de efeito

do avental branco e efeito de mascaramento, respectivamente.

Neste sub-estudo,®® avaliamos 5.777 individuos (2.838 usando e 2.939 né&o
usando medicamentos anti-hipertensivos) da coorte 1 e 5.793 individuos (3.211
usando e 2.582 nao usando medicamentos anti-hipertensivos) de 46 centros
brasileiros da coorte 2. Para a analise principal neste estudo, avaliamos 6.049
participantes em uso de medicamentos anti-hipertensivos que forammesclados das
duas populacdes estudadas. Além disso, também avaliamos os 5.521 participantes
mesclados das duas populacdes estudadas que nao estavam usando medicamentos

anti-hipertensivos.
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A definicdo dos fenoétipos de hipertensdo derivados da MRPA e da PA no
consultério nos participantes tratados (HC, HABNC, HMNC e HSNC) e nos
participantes nao tratados (NV, HAB, HM e HS) foi similar aquela descrita no sub-
estudo 1. Hipertenséo no consultério foi definida como grau 1 se PAS = 140-159 ou
PAD = 90-99 mmHg, grau 2 se PAS = 160-179 ou PAD = 100-109 mmHg e grau
3 se a PAS = 180 ou PAD = 110 mmHg (WILLIAMS et al.,, 2018), enquanto a
hipertensdopela MRPA foi definida como estagio 1 se PAS = 135-154 ou PAD = 85—
94 mmHg, estagio 2 se PAS = 155-174 ou PAD = 95-104 mmHg e estagio 3 se a
PAS foi 2175 ou a PAD foi 2105 mmHg (NICE, 2011).

As diferengcas entre as medidas de PAS (APAS) e diastdlica (APAD) no
consultério e na MRPA nos participantes foram usadas para construir pontos decorte
para identificar os efeitos do avental branco (PA no consultério mais alta do que a da
MRPA) e de mascaramento (PA no consultério mais baixa que a daMRPA). Sete
pontos de corte para o efeito do avental branco foram selecionados: (a) APAS 2 30
mmHg ou APAD = 18 mmHg [refletindo 2,0 desvios padroes de APAS ou APAD]; b)
APAS = 20 mmHg ou APAD = 15 mmHg; (c)APAS =20 mmHg ou APAD =10 mmHg;
(d) APAS = 15 mmHg ou APAD = 9mmHg (refletindo 1,0 desvio padrdao de APAS ou
APAD); (e) APAS = 14 mmHgou APAD = 8 mmHg [com base nos valores de APAS ou
APAD obtidos de curvasROC que mostraram a melhor associacdo com HABNC em
nossa amostral; (f) APAS = 12 mmHg (refletindo o APAS médio mais 0,2 desvio padrédo
de APAS) (SHEPPARD et al., 2014);e (g) APAS = 10 mmHg (MYERS; REEVES, 1991;
MYERS; HAYNES; RABKIN, 1999; MAcDONALD et al., 1999; SHEPPARD et al.,
2014; ADIYAMAN, 2015; SCHWARTZ et al., 2017). Sete pontos de corte para o efeito
de mascaramento foram selecionados: (a) APAS < -15 mmHg ou APAD < -9 mmHg
(refletindo -1,0 desvio padrdo de APAS ou APAD); (b) PAS < -8 mmHg ou PAD < -4
mmHg (refletindo a APAS média menos 1,1 desvio padrédo de APAS ou APAD média
menos 1,1 desvio padrdo de APAD); c) APAS < -8 mmHg (refletindo a APAS média
menos 1,1 desvio de APAS); (d) APAS < -6 mmHg ou APAD < -3 mmHg (refletindo a
APAS média menos 1 desvio padrdo de APASou a APAD média menos 1 desvio
padrdo de APAD); (e) APAS < -6 mmHg (refletindo a APAS média menos 1 desvio
padréo de APAS); (f) APAS < -5 mmHg ou APAD < -2 mmHg (com base nos pontos
de corte da curva ROC para APAS ou APAD que mostraram a melhor associagdo com
HMNC em nossa amostra; e g) APAS < -1 mmHg ou APAD < -1 mmHg (KABUTOYA
et al., 2009; SHEPPARD et al., 2014; ADIYAMAN, 2015).
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Variaveis continuas e categoricas estdo expressas como meédia + desvio
padrdo e proporcdes, respectivamente. Nas analises primarias, calculamos a
sensibilidade, a especificidade, o valor preditivo positivo (VPP), o valor preditivo
negativo (VPN) e a area sob a curva ROC (ASC) dos pontos de corte estudadospara
detectar HABNC ou HMNC nos patrticipantes hipertensos tratados. Nas analises
secundarias, comparamos o desempenho dos pontos de corte para detectar: (a) todos
0s participantes hipertensos tratados que tiveram reducdes significativas no estagio
de hipertensdo em casa, ou seja, a soma dos participantes com HABNC e aqueles
com HSNC que tinham um estagio de hipertensdo no consultério maior do que em
casa e (b) todos os participantes hipertensos tratados que tiveram aumentos
significativos no estagio de hipertensdo em casa, ou seja, a soma dos participantes
com HMNC e aqueles com HSNC que tinham um estagio de hipertensdo no
consultério menor do queem casa. Como analises de sensibilidade, repetimos a
analise priméaria na amostra de individuos que nao faziam uso de medicamentos anti-

hipertensivos (n = 5.521).

3.2.4 Sub-estudo 4: Avaliar a relacdo entre a PA no consultério e MRPA emindividuos

nao tratados ou tratados com medicamentos anti-hipertensivos.

Neste sub-estudo, avaliamos conjuntamente 5.752 individuos da coorte 1 (49%
usando medicamentos anti-hipertensivos) e 14.185 individuos (51% usando medicamentos
anti-hipertensivos) de 132 centros brasileiros da coorte 2.Variaveis continuas e categoricas
estdo expressas como média + desvio padrdoe proporcoes, respectivamente (FEITOSA et
al., 2020). Para investigar a relagdo entre PA no consultérioe MRPA, avaliamos incialmente
se as associagbes estudadas eram lineares ou néo lineares usando o teste da raz&o de
verossimilhanga para o limiar de ndo- linearidade. A relacdo foi exclusivamente linear para
PAS em patrticipantes tratados e para PAD em participantes néo tratados. Por outro lado, ndo
linearidade significativa (P <0,001) foi detectada para a associagdo entre PA noconsultorio e
MRPA diastélica em participantes tratados e entre PA no consultério e MRPA sistélica em
participantes n&o tratados, mas o componente linear explicou 99,7 e 99,8% da associagao
geral nestes modelos, respectivamente. Por este motivo e para fornecer resultados

uniformes,utilizamos apenas modelos lineares em todas as analises.
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3.2.5 Sub-estudo 5: Investigar o valor da HSI, HDI e HSD na identificacdo defenétipos
de avental branco (HAB e HABNC) em todo o espectro de idade em individuos

tratados ou ndo com medicamentos anti-hipertensivos submetidos a MRPA.

Neste sub-estudo,’* avaliamos conjuntamente 5.752 individuos da coorte 1
(49% usando medicamentos anti-hipertensivos) e 12.168 individuos (52% usando
medicamentos anti-hipertensivos) de 132 centros brasileiros da coorte 2 (FEITOSA et
al., 2020). Os participantes foram divididos em trés categorias de acordo com a idade:
adulto jovem (< 40 anos), intermediaria (= 40 e < 60 anos) e idoso (= 60 anos). A
obesidade foi definida como indice de massa corpérea = 30 kg/m?. Osfenétipos da PA
no consultério foram definidos como: normotensédo no consultorio (NTC) (PAS < 140
mmHg e PAD <90 mmHg), HSI (PAS = 140 mmHge PAD < 90 mmHg), HDI (PAS <140
mmHg e PAD = 90 mmHg) e HSD (PAS = 140mmHg e PAD = 90mmHg). A definicdo
dos fendtipos de hipertensdo derivados da MRPA e da PA no consultério nos
participantes tratados (HC, HABNC, HMNC e HSNC) e nos participantes nao tratados
(NV, HAB, HM e HS) foi similar aguela descrita no sub-estudo 1. O efeito do avental
branco sistélico foi definido como a diferenca entre a PAS no consultério e na MRPA,
enquanto o efeito do avental branco diastdlico foi definido como a diferencga entre a
PAD no consultério e na MRPA.

Variaveis continuas e categoricas estdo expressas como média + desviopadrao
e proporcles, respectivamente. As comparacdes entre os gruposestudados nos
participantes tratados ou nédo tratados foram realizadas usandoandlise de variancia
de 1-via seguida pelo teste de Bonferroni para variaveis continuas e teste de qui-
quadrado corrigido pelo teste de Bonferroni paravariaveis categoricas. Analise
curvilinear usando modelos de "splines" cubicos nao ajustados foi usada para avaliar
a relacédo entre HAB ou HABNC e a idade,e entre os valores da PA no consultério ou
do efeito do avental branco e a idadede acordo com os fendétipos da PA no
consultério. A analise de regresséaologistica ajustada para sexo, indice de massa
corporea e populacdo estudadacomparou o risco de HAB ou HABNC entre HSI ou HDI
vs. HSD estratificado por grupos de idade. Como andlise de sensibilidade,
comparamos as caracteristicasdos participantes ndo tratados e tratados de acordo
com a populagéo estudada (coorte 1 e coorte 2) e sexo por meio de teste t ndo pareado
ou teste chi- quadrado; repetimos ainda a andlise priméria excluindo participantes com
HAB ou HABNC 'incerta’ (isto €, PAS no consultorio entre 2 140 e < 145mmHg ou PAD
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no consultério = 90 e <95 mmHg, e PAS na MRPA 2 130 e < 135 mmHg ouPAD na
MRPA = 80 e <85 mmHg) e HM ou HMNC 'incerta’ (isto é. PAS no consultorio > 135 e
<140 mmHg ou PAD no consultério = 85 e <90 mmHg, e PASna MRPA > 135 e <140
mmHg ou PAD na MRPA 2 85 e < 90 mmHg); e repetimosos modelos de regresséo
logistica priméria ajustando adicionalmente por PA no consultério. Além disso, a
relacdo entre a idade e a prevaléncia de HAB ou HABNC e a prevaléncia de HS ou
HSNC em todos os participantes ndo tratadosou tratados foi avaliada por analise de

regressao logistica ndo ajustada.

3.2.6 Sub-estudo 6: Avaliar o impacto da mudanca do ponto de corte anormal da
MRPA de 135/85 para 130/80 mmHg na prevaléncia de fenétiposde hipertensao,
considerando um ponto de corte fixo de 140/90mmHg para PA anormal no

consultorio.

Neste sub-estudo, avaliamos 57.768 individuos (26.876 nao tratados e 30.892
tratados com medicamentos anti-hipertensivos) de 719 centros brasileiros da coorte
2. Foram considerados valores normais de PA no consultério ou na MRPA quando as
respectivas medidas de PAS e diastélica foram menores que os pontos de corte
estudados (140/90 mmHg para PA no consultério, e 130/80 mmHg ou 135/85 mmHg
paraa MRPA) e valores elevadosde PA no consultério ou em casa foram considerados
quando as respectivas medidas de PAS ou diastdlica eram iguais ou maiores do que
0s pontos de corteestudados. Nos participantes ndo tratados, os fendtipos da PA
foram definidos da seguinte forma: NV (PA normal no consultério e na MRPA), HAB
(PA elevadano consultério e normal na MRPA), HM (PA normal no consultério e
elevada na MRPA) e HS (PA elevada no consultorio e na MRPA). Os termos
correspondentes entre os individuos tratados foram HC, HABNC, HMNC e HSNC.

Varidveis continuas e categodricas estdo expressas como média + desvio
padrao e proporcdes, respectivamente. As comparacdes entre 0os grupos estudados
nos participantes tratados ou nédo tratados foram realizadas usando analise de

variancia de 1-via seguida pelo teste de Bonferroni.
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3.2.7 Sub-estudo 7: Investigar a relacao entre elevacotes isoladas da PA braquial ou
central no consultério e os fendtipos de hipertensdo obtidos pela MAPA.

Neste sub-estudo, avaliamos 753 individuos da coorte 3 (FEITOSA et al., 2020-
C). Os fendtipos derivados da PA central e braquial no consultério foram definidos
como PA braquial/central normal [PAS braquial no consultorio <140 mm Hg e PAD
braquialno consultério <90 mm Hg, e PAS central no consultorio <130 mm Hg e PAD
central no consultério <90 mm Hg]; hipertensdo braquial isolada(PAS braquial no
consultorio 2140 mm Hg ou PAD braquial no consultério 290 mm Hg, e PAS central
no consultério <130 mm Hg e PAD central no consultorio <90 mm Hg); hipertensao
central isolada (PAS braquial no consultério <140 mm Hg e PAD braquial no
consultorio <90 mm Hg, e PAS central no consultério 2130 mm Hg ou PAD central no
consultério 290 mm Hg); e hipertensao braquial/central combinada (PAS braquial no
consultério 2140 mm Hg ou PAD braquial no consultério 290 mm Hg e PAS central de
consultorio 2130 mm Hg ou PAD centralde consultério 290 mm Hg) (CHENG, H. M. et
al., 2013; 2020).

Fendtipos de PA ambulatorial foram definidos como normotensdo (PAS
braquial no consultério <140 mm Hg e PAD braquial no consultério <90 mm Hg,e PAS
braquial de 24 horas <130 mm Hg e PAD braquial de 24 horas <80 mm Hg), HAB
(PAS braquial no consultério 2140 mm Hg ou PAD braquial no consultério 290 mm Hg,
e PAS braquial de 24 horas <130 mm Hg e PAD braquialde 24 horas <80 mm Hg), HM
(PAS braquial no consultério <140 mm Hg e PADbraquial no consultério <90 mm Hg,
e PAS braquial de 24 horas 2130 mm Hg ouPAD braquial de 24 horas 280 mm Hg) e
HS (PAS braquial no consultério 2140 mm Hg ou PAD braquial no consultorio 290 mm
Hg e PAS braquial de 24 horas 2130 mm Hg ou PAD braquial de 24 horas 280 mm
Hg) (WILLIAMS et al., 2018; BARROSO et al., 2020).

Variaveis continuas e categoricas estao expressas como média + desviopadrao
e proporcdes, respectivamente. As comparacdes entre 0s gruposestudados nos
participantes tratados ou ndo tratados foram realizadas usandoanalise de variancia
de 1-via seguida pelo teste de Bonferroni para variaveis continuas e teste de qui-
guadrado corrigido pelo teste de Bonferroni para variaveis categoricas. Analise de
regressao logistica multivariada avaliou arelacdo dos fendtipos derivados das
medidas da PA central e braquial no consultério com os fenotipos da MAPA. Os

modelos multivariados incluiram idade, sexo e variaveis estatisticamente diferentes
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entre os grupos estudados. Além disso, foram estimadas a sensibilidade e
especificidade da hipertenséo central isolada e da hipertensdo braquial isolada na
deteccdo de HM e HAB.

Em todos os estudos, com excegao do sub-estudo 2, valores de p<0,05 foram
considerados significativos. A analise estatistica foi realizada no software Stata verséo
14.1 (StataCorp LP).
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4 RESULTADOS

Os resultados dos sete sub-estudos desta tese estdo apresentados aseguir.

4.1 Sub-estudo 1: Determinar a mudanca na prevaléncia dos fenotipos de hipertenséo
obtidos pela MRPA ao se adotar os critérios de diagnodstico da diretriz de
hipertensdo da ACC/AHA de 2017.

Publicagcdo gerada: Feitosa ADM, Mota-Gomes MA, Miranda RD, Barroso WS,
Barbosa ECD, Pedrosa RP, Oliveira PC, Feitosa CLDM, Lima-Filho JL, Sposito AC,
Nadruz W Jr. Impact of 2017 ACC/AHA hypertension guidelines on the prevalence of
white-coat and masked hypertension: A home blood pressure monitoring study. J Clin
Hypertens. 2018;20(12):1745-1747. doi: 10.1111/jch.13422.

Resultados
Os patrticipantes ndo tratados (n = 2.939) eram 48% do sexo masculino, tinham

valores médios de idade = 51+16 anos, indice de massa corpérea = 28,1+5,2 kg/m?,
PAS no consultério = 135+18 mmHg e PAD no consultério = 82+11 mmHg e PAS na
MRPA = 126+14 mmHg e PAD na MRPA = 769 mmHg.Os participantes que usavam
medicamentos anti-hipertensivos (n = 2.839) eram44% do sexo masculino, tinham
idade = 58415 anos, indice de massa corpérea = 28,7+5,1 kg/m?, PAS no consultério
= 139+20 mmHg e PAD no consultério =82+12 mmHg e PAS na MRPA = 129+16
mmHg e PAD na MRPA = 7+10 mmHg.Houve aumento na prevaléncia de HS (de 22%
para 42%) e HAB (de 19% para 30%) e diminuigdo na prevaléncia de NV (de 52% para
24%) e HM (de 7%a 3%) em participantes nao tratados ao alterarmos os limiares de
PA "tradicionais" (140/90 mmHg no consultério e 135/85 mmHg na MRPA) para
aqueles recomendados pelas diretrizes do ACC/AHA de 2017 (130/80 mmHg no
consultorio em a MRPA) (Figura 1A) (todos p<0,001). A incorporacao doscritérios do
ACC/AHA de 2017 aumentou a frequéncia de HSNC (de 28% para 48%) e HABNC
(de 20% para 29%) e diminuiu a frequéncia de HC (de 45% a 19%) e HMNC (de 7%
a 4%) nos participantes tratados (Figura 1B) (todos p<0,001). Além disso, a
prevaléncia somada de HAB e HM nos participantes naotratados foi maior quando
definida pelos critérios do ACC/AHA de 2017 em comparacdo com 0S critérios
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“"tradicionais” (34% vs. 26%; P <0,001), e resultados semelhantes foram observados
para a prevaléncia somada de HABNC e HMNC nos participantes tratados (33% vs.
27%; P <0,001).

Figura 1 — Prevaléncia de fendtipos de hipertensdo em individuos nado tratados (A)ou
tratados (B) com medicamentos anti-hipertensivos definidos pelos critérios tradicionais* e
pelo ACC/AHA**, Individuos néo tratados: Hipertenséo do avental branco (HAB),
hipertensdo mascarada (HM), hipertensdo sustentada (HS) ou normotensao verdadeira
(NV). Individuos tratados: HAB nao controlada (HABNC),HM néo controlada (HMNC), HS nao
controlada (HSNC) ou hipertensao controlada(HC).

A  Individuos nio tratados B Individuos tratados

Critério tradicional* Critério tradicional*

Critério ACC/AHA 2017** Critério ACC/AHA 2017**

Normotensio Hipertensdo do Hipertensdo Hipertenséo do
- verdadeira |:I avental branco - controlada :] avental branco
nao controlada

Hipertensao Hipertensao
mascarada nao sustentada nao
controlada controlada

Hipertensao - Hipertensao

mascarada sustentada

FONTE: o Autor (2021)



41

4.2 Sub-estudo 2: Determinar a prevaléncia de PAS < 120 mm Hg noconsultério

e na MRPA em pacientes hipertensos tratados.

Publicacdo gerada: Feitosa ADM, Mota-Gomes MA, Nadruz W. How should treated
hypertensive patients with systolic blood pressure below 120 mmHg be managed? Eur
Heart J. 2019;40(25):2089-2090. doi: 10.1093/eurheartj/ehz123.

Resultados

Neste estudo, 1.888 (66%) dos individuos estudados tinham PAS no consultério
e na MRPA = 120 mmHg, 299 (11%) tinham PAS no consultério e naMRPA < 120
mmHg, e 111 (4%) e 541 (19%) tinham PAS <120 mmHg exclusivamente no
consultério e em casa, respectivamente (Figura 2). Notadamente, entre 1.213
pacientes com PAS de consultério controlada (2120 e <140 mm Hg) e 1.216 pacientes
com PAS de consultério ndo controlada (2140mmHg), 442 (36%) e 99 (8%) tinham

PAS em casa <120 mmHg, respectivamente.

Figura 2 — Relacdo entre a presséo arterial sistélica (PAS) no consultério e na MRPA
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FONTE: o Autor (2021)
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4.3 Sub-estudo 3: Investigar a sensibilidade, especificidade e acuracia de varios
pontos de corte para a diferenca entre as medidas de MRPA e PA noconsultério
(APA) para detectar HABNM e HMNC em hipertensos tratados.Os pontos de corte
com melhor performance serdo utilizados para definir a presenca de efeito do

avental branco e efeito de mascaramento, respectivamente.

Publicacdo gerada: Feitosa ADM, Mota-Gomes MA, Barroso WS, Miranda RD,
Barbosa ECD, Pedrosa RP, Oliveira PC, Feitosa CLDM, Branddo AA, Lima-FilhoJL,
Sposito AC, Coca A, Nadruz W. Blood pressure cutoffs for white-coat and masked
effects in a large population undergoing home blood pressure monitoring. Hypertens
Res. 2019;42(11):1816-1823. doi: 10.1038/s41440-019- 0298-3.

Resultados

As caracteristicas clinicas dos hipertensos tratados (n = 6049) sao
apresentadas na Tabela 1. Esses individuos eram 40% do sexo masculino, tinham
59,1+14,4 anos de idade e indice de massa corpérea de 28,9+5,1 kg/m?.0Os valores de
PAS no consultério, PAD no consultério, PAS na MRPA e PAD naMRPA  foram
138,2+21,1, 82,9+12,2, 1289+ 6,3 e 77,2+10,3 mmHg, respectivamente,
resultando em valores de APAS e APAD de 9,2+15,3 e 5,7+8,8 mmHg, respectivamente.
Os numeros e porcentagens de participantes com HC,HABNC, HMNC e HSNC foram
2.063 (43%), 1.140 (19%), 537 (9%) e 1.769 (29%), respectivamente (Tabela 1).
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Tabela 1 — Caracteristicas de pacientes hipertensos tratados

Caracteristicas

Sexo masculino, n (%)
Idade (anos)
indice de massa corpérea (kg/m2)
PAS no consultério (mmHg)
PAD no consultério (mmHg)
PAS na MRPA (mmHg)
PAD na MRPA (mmHg)
Medidas validas na MRPA, n
Fendtipos de HT, n (%)
HT controlado
HT do avental branco n&o controlada
HT mascarada n&o controlada
HT sustentada n&o controlada
Classificagéo da PA no consultério, n (%)
Normal (<140/90 mmHg)
HT estagio 1 (140-159 / 90-99 mmHg)
HT estagio 2 (160-179/ 100-109 mmHg)
HT estagio 3 (=180 / 110 mmHg)
Classificacéo da PA pela MRPA, n (%)
Normal (<135/85 mmHg)
HT estagio 1 (135-154 / 85-94 mmHgq)
HT estagio 2 (155-174 / 95-104 mmHQ)
HT estagio 3 (=175/ 105 mmHg)

n = 6049
2388 (40)
59,1 + 14,4
28,9+5,1
1382 +21,1
82,9 +122
128,9 + 16,3
77,2 £10,3
23 +2

2603 (43)
1140 (19)
537 (9)
1769 (29)

3140 (52)

1811 (30)
741 (12)
357 (6)

3743 (62)
1740 (29)
435 (7)
131 (2)

PA — Pressao arterial; PAS — PA sistolica; PAD — PA diastolica; HT —hipertensao arterial

FONTE: o Autor (2021)
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Efeito do avental branco

A distribuicdo de participantes hipertensos tratados de acordo com os 7 pontos de
corte para o efeito do avental branco (APAS/APAD = 30/18, 20/15, 20/10, 15/9 ou 14/8 mmHg
e APAS = 12 ou 10 mmHg) é mostrada na Tabela 2.A Tabela 3 mostra a sensibilidade,
especificidade, VPP, VPN e ASC para os pontos de corte estudados para a deteccdo de
HABNC. O ponto de corte de 15/9 mmHg resultou na maior ASC (0,783, 95% IC = 0,772—
0,794) para a detec¢cdo de HABNC, seguido dos pontos de corte 14/8 mmHg (ASC = 0,778,
95% IC = 0,768-0,788; p = 0,046 em comparacdo com o ponto de corte de 15/9 mmHg) e
20/10 mmHg (ASC = 0,769, IC de 95% = 0,756-0,783; p = 0,004 em comparagdocom o ponto
de corte de 15/9 mmHg). A sensibilidade e especificidade do pontode corte de 15/9 mmHg
foram 89,7 (IC 95% = 87,8-91,4) e 66,9 (IC 95% = 65,6—68,3), respectivamente.

A maioria (81%) dos participantes com HABNC tinha hipertenséo estagiol no
consultorio. Nesta subpopulacéo, o corte de 15/9mmHg resultou na ASC numérica
mais alta para a deteccdo de HABNC (0,811, IC 95% = 0,793-0,829),com uma
sensibilidade de 87,4 (IC 95% = 85,1-89,4) e uma especificidade de 74,9 (IC 95% =
71,9-77,7). Em contrapartida, os pontos de corte estudados mostraram baixo
desempenho entre os participantes com hipertensao arterial grau 2 e 3 em consultorio,
devido a baixa especificidade para detec¢cdo de HABNC (Tabela 4).

Testamos ainda a capacidade dos pontos de corte estudados para identificar
todos os individuos hipertensos tratados com reducdes significativas nos estagios na
MRPA (n = 1739). Foi calculada a soma dos participantes com HABNC e daqueles
com HSNC que apresentavam estagio de hipertensdo no consultério maior do que na
MRPA (Tabela 5). Nesta analise, o ponto de corte de 15/9 mmHg resultou na ASC
mais alta (0,833, IC 95% = 0,823-0,842; valor de p<0,020 em comparagao com todos
0S outros pontos de corte) entre os limiares estudados, com uma sensibilidade de 91,1
(IC 95% = 89,7-92,4) e umaespecificidade de 75,4 (IC 95% = 74,1-76,7).

Efeito de mascaramento

A distribuicdo dos participantes hipertensos tratados de acordo com os 7pontos
de corte para a deteccéo do efeito de mascaramento (APAS/APAD =
-15/-9, -8/-4, -6/-3, -5/-2 ou -1/-1 mmHg e APAS = -8 ou -6 mmHg) é mostrada na
Tabela 6. A sensibilidade, especificidade, VPP, VPN e ASC para ospontos de corte
estudados para a deteccdo de HMNC sdo mostrados na Tabela 7. O ponto de corte
de -1/-1 mmHg resultou na ASC mais alta (0,822, IC 95% = 0,808-0,836; p < 0,001 em
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comparacao com 0s outros pontos de corte estudados), com uma sensibilidade e
especificidade de 90,1 (IC 95% = 87,3- 92,5) e 74,2 (IC 95% = 73,0-75,4),
respectivamente.

Também testamos a acuracia dos pontos de corte propostos para a
identificacdo de todos os hipertensos tratados com aumentos significativos nos
estagios de MRPA (n = 701), ou seja, a soma dos participantes com HMNC e aqueles
com HSNC que apresentaram estagios de hipertensdo mais elevados na MRPA do
que no consultério (Tabela 8). O ponto de corte —1/-1 mmHg resultou na maior ASC
(0,826, IC 95% = 0,813-0,839; p < 0,005 em comparagdocom as ASCs dos outros
pontos de corte), com uma sensibilidade de 89,2 (IC 95% = 86,6 -91,4) e
especificidade de 76,0 (IC 95% = 74,9-77,2).

Andlise de sensibilidade

Avaliamos ainda a acuréacia dos pontos de corte para a identificacdo de HAB,
HM e diferentes estagios de PA no consultério e na MRPA em 5.521 individuos que
nao estavam tomando medicamentos para baixar a PA (Tabelas9, 10, 11). Essas
analises adicionais também mostraram que os pontos de cortede 15/9 e -1/-1 mmHg
resultaram nos maiores valores de ASC para a identificacdo de HAB e HM,
respectivamente, bem como diferencas nos estagiosde PA no consultério e na MRPA.
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Tabela 2 — Pontos de corte propostos derivados da diferenca entre a PA no consultério e da MRPA para detectar HABNC* eprevaléncia de
pacientes hipertensos tratados com valores de PA = pontos de corte propostos de acordo com fendtipos de hipertenséo

Critério APA pontos de corte. Todos HC HABNC HMNC HSNC
mmHg

SBP DBP (n=6.049) (n=2.603) (n=1.140) (n=537) (n=1.769)
+2.0DP 30 18 785 (13) 65 (2) 433 (38) 0 (0) 287 (16)
20/15 mmHg 20 15 1.543 (26) 224 (9) 756 (66) 2 (0) 561 (32)
20/10 mmHg 20 10 2.163 (36) 505 (19) 906 (79) 7(1) 745 (42)
+1.0DP 15 9 2.646 (44) 713 (27) 1.023 (90) 14 (3) 896 (51)
Curva ROC 14 8 2.871 (47) 834 (32) 1.055 (93) 19 (4) 963 (54)
Diferenca média + 0.2 DP 12 — 2.392 (40) 596 (23) 947 (83) 51) 844 (48)
(PAS)
10 mmHg (PAS) 10 — 2.711 (45) 765 (29) 1.000 (88) 9(2) 937 (53)

* PAS = 140 ou PAD = 90 mmHg no consultério e PAS < 135 e PAD < 85 mmHg na MRPA

APA - diferenca entre a PA no consultorio e na MRPA,; PA - presséo arterial; PAS - PA sistdlica; PAD - PA diastdlica; DP - desviopadrdo da diferenca entre as
medidas da PA no consultério e na MRPA.
FONTE: o Autor (2021)
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Tabela 3 — Desempenho dos pontos de corte estudados derivados da diferenca entre a PA no consultério e na MRPA paradetectar
HABNC* entre pacientes hipertensos tratados.

APA pontos de

corte, mmHg

Sensibilidade,
% (95% IC)

Especificidade,
% (95% IC)

VPP,
% (95% IC)

VPN,
% (95% IC)

ASC
(95%IC)

30/18
20/15
20/10
15/9
14/8

12 (PAS)
10 (PAD)

38,0 (35,2-40,9)
66,3 (63,5-69,1)
79,5 (77,0-81,8)
89,7 (87,8-91,4)
92,5 (90,9-94,0)
83,1 (80,8-85,2)
87,7 (85,7-89,6)

92,8 (92,1-93,5)
84,0 (82,9-85,0)
74,4 (73,1-75,6)
66,9 (65,6-68,3)
63,0 (61,6-64,4)
70,6 (69,3-71,8)
65,1 (63,8-66,5)

55,2 (51,6-58,7)
49,0 (46,5-51,5)
41,9 (39,8-44,0)
38,7 (36,8-40,5)
36,7 (35,0-38,5)
39,6 (37,6-41,6)
36,9 (35,1-38,7)

86,6 (85,6-87,5)
91,5 (90,6-92,3)
94,0 (93,2-94,7)
96,6 (95,9-97,1)
97,3 (96,7-97,9)
94,7 (93,9-95,4)
95,8 (95,1-96,5)

0,654 (0,640-0,669)
0,751 (0,737-0,766)
0,769 (0,756-0,783)
0,783 (0,772-0,794)
0,778 (0,768-0,788)
0,768 (0,756-0,781)
0,764 (0,753-0,776)

<0,001
<0,001
0,004

0,046
0,008
0,002

APA - diferenca entre a PA no consultorio e na MRPA; ASC - area sob a curva ROC; VPP - valor preditivo positivo; VPN - valorpreditivo negativo; PA -
pressao arterial; PAS - PA sistdlica; PAD - PA diastdlica; IC - intervalo de confianca.
FONTE: o Autor (2022)

* PAS = 140 ou PAD = 90 mmHg no consultério e PAS < 135 e PAD < 85 mmHg na MRPA

** valor de p para a diferenga entre ASC dos pontos de corte da PA estudados vs. ASC de corte de 15/9 mmHg



Tabela 4 — Desempenho dos pontos de corte estudados derivados da diferenga entre a PA no consultério e no MRPA para
detectar HABNC* de acordo com os estagios de hipertensédo no consultdrio entre pacientes hipertensos tratados
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APA pontos de Efeito do Sensibilidade Especificidade VPP VPN ASC p **
corte, mmHg avental % (95% IC) % (95% IC) % (95% IC) % (95% IC) (95% IC)
branco, n (%)
Sim N&o
Hipertensdo 884 (49) 927 (51)
estagio 1
20/10 74,8 (71,8-77,5) 83,6 (81,0-86,0) 82,7 (80,0-85,2) 76,0 (73,1-78,6) 0,792 (0,773-0,810) 0,007
15/9 87,4 (85,1-89,4) 74,9 (71,9-77,7) 78,5(75,9-81,0) 85,0 (82,3-87,4) 0,811 (0,793-0,829) —
14/8 90,8 (88,8-92,6) 69,9 (66,8-72,9) 76,0 (73,4-78,5) 87,9 (85,3-90,2) 0,804 (0,786-0,821) 0,11
Hipertenséo 565 (76) 176 (24)
estagio 2
20/10 100 (97,9-100) 39,8 (35,8-44,0) 34,1 (30,0-38,4) 100 (98,4-100) 0,699 (0,679-0,719) <0,001
15/9 100 (97,9-100) 29,9 (26,2-33,9) 30,8 (27,0-34,7) 100 (97,8-100) 0,650 (0,631-0,668) —
14/8 100 (97,9-100) 26,9 (23,3-30,8) 29,9 (26,2-33,8) 100 (97,6-100) 0,635 (0,616-0,653) <0,001
Hipertensdo 320 (90) 37 (10)
estagio 3
20/10 100 (90,5-100) 18,8 (14,6-23,5) 12,5 (8,9-16,8) 100 (94,0-100) 0,594 (0,572-0,615) <0,001
15/9 100 (90,5-100) 13,1 (9,6-17,3) 11,7 (8,4-15,8) 100 (91,6-100) 0,566 (0,547-0,584) —
14/8 100 (90,5-100) 11,3 (8,0-15,2) 11,5 (8,3-15,5) 100 (90,3-100) 0,556 (0,539-0,574) 0,014

* PAS = 140 ou PAD = 90 mmHg no consultério e PAS < 135 e PAD < 85 mmHg na MRPA

** valor de p para a diferenca entre ASC dos pontos de corte da PA estudados vs. ASC de corte de 15/9 mmHg
Os pontos de corte 30/18, 20/15, 12 (PAS) e 10 (PAS) mmHg mostraram ASC mais baixa em comparagdo com os pontos de corte20/10, 15/9 e 14/8 mmHg e,
portanto, ndo foram incluidos na tabela. OPA - diferenca entre a PA no consultério e na MRPA; ASC - &rea sob a curva ROC; VPP - valor preditivo positivo; VPN - valor

preditivo negativo; PA - presséo arterial; PAS - PA sistolica; PAD - PA diastdlica; IC - intervalo de confianca.

FONTE: o Autor (2021)
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Tabela 5 — Desempenho dos pontos de corte de PA estudados derivados da diferenca entre PA no consultério e na MRPApara
detectar a soma de pacientes com HABNC* e aqueles com HSNC que apresentavam grau de hipertensao maior no consultério do
gue em casa entre os hipertensos tratados pacientes

APA pontos de

corte, mmHg

Sensibilidade
% (95% IC)

Especificidade

% (95% IC)

VPP
% (95% IC)

VPN
% (95% IC)

ASC
(95%IC)

30/18
20/15
20/10
15/9
14/8

12 (PAS)

10 (PAD)

39,9 (37,5-42,2)
68,9 (66,7-71,1)
81,8 (79,9-83,6)
91,1 (89,7-92,4)
93,6 (92,3-94,7)
84,9 (83,2-86,6)
89,0 (87,4-90,4)

97,9 (97,4-98,3)
92,0 (91,1-92,8)
82,8 (81,7-83,9)
75,4 (74,1-76,7)
71,1 (69,8-72,5)
78,8 (77,5-80,0)
73,0 (71,6-74,3)

88,3 (85,8-90,4)
77,6 (75,5-79,7)
65,8 (63,7-67,8)
59,9 (58,0-61,8)
56,7 (54,8-58,5)
61,7 (59,8-63,7)
57,1 (55,2-58,9)

80,1 (79,0-81,2)
88,0 (87,0-88,9)
91,9 (91,0-92,7)
95,5 (94,7-96,1)
96,5 (95,8-97,1)
92,8 (92,0-93,7)
94,2 (93,4-95,0)

0,689 (0,677-0,700)
0,804 (0,793-0,816)
0,823 (0,813-0,834)
0,833 (0,823-0,842)
0,823 (0,815-0,832)
0,819 (0,808-0,829)
0,810 (0,800-0,820)

<0,001
<0,001

0,020

<0,001
0,004
<0,001

* PAS = 140 ou PAD = 90 mmHg no consultério e PAS < 135 e PAD < 85 mmHg na MRPA

** valor de p para a diferenca entre ASC dos pontos de corte da PA estudados vs. ASC de corte de 15/9 mmHg
APA - diferenca entre a PA no consultério e na MRPA; ASC - area sob a curva ROC; VPP - valor preditivo positivo; VPN - valorpreditivo

negativo; PA - presséo arterial; PAS - PA sistdlica; PAD - PA diastodlica; IC - intervalo de confianca.



Tabela 6 — Pontos de corte de PA propostos derivados da diferenga entre PA no consultério e na MRPA para detectar HMNC* e
prevaléncia de pacientes hipertensos tratados com valores de PA < pontos de corte propostos de acordo comfen6tipos de hipertensao

. APA pontos de
Critério Todos HC HABNC HMNC HSNC

corte, mmHg

SBP DBP (n=6.049) (n=2.603) (n=1.140) (n=537) (n=1.769)
-1.0SD -15 -9 411 (7) 144 (6) 1 (0) 175 (33) 91 (5)
Diferenca média — 1.1 DP -8 -4 1.055 (17) 445 (17) 10 (1) 350 (65) 250 (14)
Diferengca média — 1.1 DP (PAS) -8 666 (11) 269 (10) 0(0) 261 (49) 136 (8)
Diferenca média — 1.0 DP -6 -3 1.279 (21) 565 (22) 17 (1) 398 (74) 299 (17)
Diferenca média — 1.0 DP (PAS) -6 827 (14) 352 (14) 0 (0) 309 (58) 166 (9)
Curva ROC -5 -2 1.478 (24) 671 (26) 24 (2) 424 (79) 359 (20)
PA no consultério < MRPA -1 -1 1.906 (32) 917 (35) 43 (4) 484 (90) 462 (26)

* PAS < 140 e PAD < 90 mmHg no consultério e PAS = 135 ou PAD = 85 mmHg na MRPA
APA - diferenca entre a PA no consultorio e na MRPA; PA - pressao arterial; PAS - PA sistdlica; PAD - PA diastdlica; DP - desviopadrdo da diferenga entre as medidas
de PA no consultério e na MRPA.
FONTE: o Autor



Tabela 7 — Desempenho dos pontos de corte estudados derivados da diferenga entre a PA no consultério e na MRPA paradetectar
HMNC* entre pacientes hipertensos tratados
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APA pontos de Sensibilidade Especificidade VPP VPN ASC p **
corte, mmHg % (95% IC) % (95% IC) % (95% IC) % (95% IC) (95% IC)

-15/-9 32,6 (28,6-36,7) 95,7 (95,2-96,2) 42,6 (37,7-47,5) 93,6 (92,9-94,2) 0,642 (0,622-0,662) <0,001
-8/-4 65,2 (61,0-69,2) 87,2 (86,3-88,1) 33,2(30,3-36,1) 96,3 (95,7-96,8) 0,762 (0,741-0,783) <0,001
-8 (PAS) 48,6 (44,3-52,9) 92,7 (91,9-93,3) 39,2 (35,5-43,0) 94,9 (94,2-95,4) 0,706 (0,685-0,728) <0,001
-6/-3 74,1 (70,2-77,8) 84,0 (83,0-85,0) 31,1(28,6-33,7) 97,1 (96,6-97,5) 0,791 (0,772-0,810) <0,001
-6 (PAS) 57,5 (53,2-61,8) 90,6 (89,8-91,4) 37,4 (34,1-40,8) 95,6 (95,0-96,2) 0,741 (0,719-0,762) <0,001
-5/-2 79,0 (75,3-82,3) 80,9 (79,8-81,9) 28,7 (26,4-31,1) 97,5 (97,0-98,0) 0,799 (0,781-0,817) 0,001
-1/-1 90,1 (87,3-92,5) 74,2 (73,0-75,4) 25,4 (23,5-27,4) 98,7 (98,3-99,0) 0,822 (0,808-0,836) —

* PAS < 140 e PAD < 90 mmHg no consultério e PAS = 135 ou PAD = 85 mmHg na MRPA
** valor de p para a diferenca entre ASC dos pontos de corte da PA estudados vs. ASC de corte de -1/-1 mmHg

APA - diferencga entre a PA no consultério e na MRPA; ASC - area sob a curva ROC; VPP - valor preditivo positivo; VPN - valorpreditivo negativo; PA - pressao

arterial; PAS - PA sistdlica; PAD - PA diastdlica; IC - intervalo de confianca.
FONTE: o Autor (2021)



Tabela 8 — Desempenho dos pontos de corte de PA estudados derivados da diferenga entre PA no consultério e na MRPA para detectar a
soma de pacientes com HMNC* e aqueles com HSNC que apresentavam estagio de hipertensdo menor noconsultério do que na MRPA
entre os hipertensos tratados.
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APA pontos de

corte, mmHg

Sensibilidade,
% (95% IC)

Especificidade,
% (95% IC)

VPP,
% (95% IC)

VPN
% (95% IC)

ASC
(95% IC)

p**

-15/-9
-8/-4

-8 (SBP)
-6/-3

-6 (SBP)
-5/-2
-1/-1

33,7 (30,2-37,3)
65,8 (62,1-69,3)
49,2 (45,5-53,0)
74,3 (70,9-77,5)
57,1 (53,3-60,8)
79,2 (76,0-82,1)
89,2 (86,6-91,4)

96,7 (96,2-97,2)
88,9 (88,0-89,7)
94,0 (93,3-94,6)
85,8 (84,9-86,8)
92,0 (91,3-92,7)
82,7 (81,7-83,7)
76,0 (74,9-77,2)

57,4 (52,5-62,3)
43,7 (40,7-46,8)
51,8 (47,9-55,7)
40,7 (38,0-43,5)
48,4 (44,9-51,8)
37,6 (35,1-40,1)
32,8 (30,7-35,0)

91,8 (91,0-92,5)
95,2 (94,6-95,8)
93,4 (92,7-94,0)
96,2 (95,6-96,7)
94,2 (93,6-94,9)
96,8 (96,3-97,3)
98,2 (97,7-98,6)

0,652 (0,634-0,670)
0,773 (0,755-0,791)
0,716 (0,697-0,735)
0,801 (0,784-0,818)
0,745 (0,727-0,764)
0,810 (0,794-0,825)
0,826 (0,813-0,839)

<0,001
<0,001
<0,001
<0,001
<0,001
0,005

* PAS < 140 e PAD < 90 mmHg no consultério e PAS = 135 ou PAD = 85 mmHg na MRPA
** valor de p para a diferenga entre ASC dos pontos de corte da PA estudados vs. ASC de corte de -1/-1 mmHg
APA - diferenca entre a PA no consultério e na MRPA; ASC - area sob a curva ROC; VPP - valor preditivo positivo; VPN - valorpreditivo negativo; PA - pressao
arterial; PAS - PA sistdlica; PAD - PA diastdlica; IC - intervalo de confianca.

FONTE: o Autor (2021)
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Tabela 9 — Caracteristicas dos individuos estudados que ndo usammedicamentos anti-

hipertensivos

Caracteristicas n=5.521
Sexo masculino, n (%) 2.377 (43)
Idade, anos 51.5+16.0
indice de massa corporea, kg/m2 28.1£52
PAS no consultério, mmHg 133.2+£18.0
PAD no consultério, mmHg 826+11.1
PAS da MRPA, mmHg 125.0+14.2
PAD da MRPA, mmHg 77.0+£9.2
Medidas validas da MRPA, n 23+2
Fendtipos da HT, n (%)
HT controlada 2.812 (51)
HT do avental branco ndo controlada 1.015 (18)
HT mascarada nao controlada 425 (8)
HT sustentada néo controlada 1.269 (23)
Estagios de PA no consultério, n (%)
Normal (<140/90 mmHg) 3.237 (59)
HT estagio 1 (140-159/90-99 mmHg) 1.641 (30)
HT estagio 2 (160-179/100-109 mmHg) 499 (9)
HT estagio 3 (2180/110 mmHg) 144 (3)
Estagios de MRPA, n (%)
Normal (<135/85 mmHg) 3.827 (69)
HT estagio 1 (135-154/85-94 mmHg) 1.394 (25)
HT estagio 2 (155-174/95-104 mmHg) 257 (5)
HT estagio 3 (=175/105 mmHg) 43 (1)

PA — pressao arterial; PAS — PA sistolica; PAD — PA diast6lica; HT —hipertensao.

FONTE: o Autor (2021)
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Tabela 10 — Desempenho dos pontos de corte estudados derivados da diferenga entre a PA no consultorio e na MRPA paradetectar HAB* ou
a soma de pacientes com HAB* e aqueles com HS que apresentavam estagio de hipertensao maior no consultério do que ha MRPA em
participantes que ndo usam medicamentos anti-hipertensivos

APA pontos de corte

mmHg

Sensibilidade
% (95% IC)

Especificidade
% (95% IC)

VPP
% (95% IC)

VPN,
% (95% IC)

ASC
(95% IC)

HAB
30/18
20/15
20/10
15/9
14/8

12 (PAS)

10 (PAS)
HAB + estégio superior

de HT no consultério
30/18
20/15
20/10
15/9
14/8

12 (PAS)
10 (PAS)

33,2 (30,3-36,2)
62,3 (59,2-65,3)
80,0 (77,4-82,4)
88,7 (86,6-90,6)
92,2 (90,4-93,8)
79,4 (76,8-81,9)

86,5 (84,2-88,5)

33,6 (31,2-36,2)
64,5 (61,9-67,1)
81,5 (79,4-83,6)
89,5 (87,8-91,1)
92,8 (91,3-94,1)
80,5 (78,3-82,5)
86,8 (84,9-88,5)

95,5 (94,8-96,1)
87,9 (86,9-88,8)
77,5 (76,2-78,7)
70,8 (69,4-72,1)
65,8 (64,4-67,1)
75,3 (74,0-76,6)

69,2 (67,8-70,6)

98,1 (97,7-98,5)
93,0 (92,2-93,7)
83,0 (81,8-84,1)
76,2 (74,9-77,5)
71,0 (69,6-72,4)
80,4 (79,2-81,6)

74,2 (72,8-75,5)

62,3 (58,1-66,4)
53,6 (50,7-56,5)
44,4 (42,1-46,8)
40,6 (38,5-42,7)
37,8 (35,8-39,7)
42,0 (39,8-44,3)

38,8 (36,8-40,8)

85,6 (82,3-88,4)
75,3 (72,8-77,8)
61,4 (59,1-63,7)
55,6 (53,5-57,7)
51,5 (49,5-53,5)

57,7 (55,5-59,9)
52,7 (50,6-54,8)

86,4 (85,4-87,3)
91,2 (90,3-92,0)
94,5 (93,7-95,2)
96,5 (95,8-97,1)
97,4 (96,8-97,9)
94,2 (93,4-94,9)

95,8 (95,0-96,5)

81,7 (80,6-82,7)
88,8 (87,8-89,7)
93,1 (92,3-93,9)
95,6 (94,9-96,3)
96,7 (96,1-97,3)

92,5 (91,6-93,4)
94,4 (93,6-95,2)

0,643 (0,629-0,658)
0,751 (0,735-0,766)
0,787 (0,774-0,801)
0,797 (0,785-0,809)
0,790 (0,779-0,801)
0,774 (0,760-0,788)

0,779 (0,766-0,791)

0,659 (0,646-0,671)
0,788 (0,774-0,801)
0,823 (0,811-0,834)
0,829 (0,818-0,839)
0,819 (0,809-0,829)

0,804 (0,792-0,817)
0,805 (0,794-0,816)

<0,001
<0,001
0,040

0,027
0,001

0,009

<0,001

<0,001
0,13

<0,001

<0,001
<0,001

* PAS 2 140 ou PAD = 90 mmHg no consultério e PAS < 135 e PAD < 85 mmHg na MRPA
** valor de p para a diferenca entre ASC dos pontos de corte da PA estudados vs. ASC de corte de 15/9 mmHg

APA - diferenca entre a PA no consultorio e na MRPA; ASC - area sob a curva ROC; VPP - valor preditivo positivo; VPN - valor preditivo negativo; PA - pressao arterial; PAS
- PAsistolica; PAD - PA diastdlica; IC - intervalo de confianga; HT - hipertensdo; HAB

- hipertensé&o do avental branco.
FONTE: o Autor (2021)



55

Tabela 11 — Desempenho dos pontos de corte estudados derivados da diferenca entre a PA no consultério e na MRPA paradetectar HM* ou a
soma de pacientes com HM* e aqueles com HS que tinham estagio de hipertensdo maior na MRPA do que no consultério em participantes
gue ndo usavam medicamentos anti-hipertensivos

APA pontos

de corte,mmHg

Sensibilidade,

% (95% IC)

Especificidade,

% (95% IC)

VPP,
% (95% IC)

VPN,
% (95% IC)

ASC
(95%IC)

HM
-15/-9
-8/-4

-8 (SBP)

-6/-3
-6 (SBP)
-5/-2
-1/-1
HM + estégio superior
de HTha MRPA

-15/-9
-8/-4

-8 (SBP)
-6/-3

-6 (SBP)
-5/-2
-1/-1

25,6 (21,6-30,1)
58,8 (54,0-63,5)
37,9 (33,3-42,7)

69,6 (65,0-74,0)
48,7 (43,9-53,6)
76,2 (71,9-80,2)
88,0 (84,5-90,9)

25,2 (21,6-29,2)
58,6 (54,3-62,9)
38,9 (34,7-43,2)
69,3 (65,1-73,2)
49,1 (44,8-53,5)
75,9 (72,0-79,5)
87,5 (84,3-90,2)

96,8 (96,2-97,2)
89,1 (88,3-90,0)
94,6 (93,9-95,2)

85,4 (84,4-86,4)
92,0 (91,2-92,7)
81,9 (80,8-83,0)
74,6 (73,4-75,8)

97,2 (96,7-97,6)
90,1 (89,2-90,9)
95,4 (94,7-95,9)
86,5 (85,5-87,5)
92,9 (92,1-93,6)
83,1 (82,0-84,1)
75,8 (74,6-77,0)

39,8 (33,9-45,8)
31,1 (27,9-34,5)
36,8 (32,3-41,6)

28,5 (25,8-31,4)
33,7 (30,0-37,6)
26,0 (23,6-28,5)
22,4 (20,4-24,5)

48,5 (42,5-54,6)
38,5 (35,1-41,9)
46,9 (42,2-51,7)
35,2 (32,3-38,2)
42,2 (38,2-46,2)
32,1 (29,5-34,8)
27,6 (25,5-29,9)

94,0 (93,3-94,6)
96,3 (95,7-96,8)
94,8 (94,2-95,4)

97,1 (96,6-97,6)
95,6 (94,9-96,1)
97,6 (97,1-98,1)
98,7 (98,3-99,0)

92,5 (91,7-93,2)
95,4 (94,7-96,0)
93,7 (93,0-94,3)
96,4 (95,8-96,9)
94,5 (93,9-95,2)
97,0 (96,5-97,5)
98,3 (97,8-98,7)

0,612 (0,591-0,633)
0,740 (0,716-0,764)
0,662 (0,639-0,686)

0,775 (0,753-0,798)
0,704 (0,680-0,728)
0,791 (0,770-0,812)
0,813 (0,796-0,830)

0,612 (0,593-0,631)
0,744 (0,722-0,765)
0,671 (0,650-0,692)
0,779 (0,759-0,799)
0,710 (0,689-0,732)
0,795 (0,776-0,814)
0,817 (0,801-0,832)

<0,001
<0,001
<0,001

<0,001
<0,001
0,006

<0,001

<0,001

<0,001
<0,001
<0,001
0,003

* PAS < 140 e PAD < 90 mmHg no consultério e PAS = 135 ou PAD = 85 mmHg na MRPA
** yalor de p para a diferenga entre ASC dos pontos de corte da PA estudados vs. ASC de corte de -1/-1 mmHg
APA - diferenca entre a PA no consultério e na MRPA; ASC - area sob a curva ROC; VPP - valor preditivo positivo; VPN - valor preditivo negativo; PA - presséo arterial; PAS
- PA sistolica; PAD - PA diastdlica; IC - intervalo de confianca; HT - hipertenséo; HM - hipertensédo mascarada.

FONTE: o Autor (2021)
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4.4 Sub-estudo 4: Avaliar a relacéo entre a PA no consultério e a MRPA emindividuos

néo tratados ou tratados com medicamentos anti-hipertensivos.

Publicacdo gerada: Feitosa ADM, Mota-Gomes MA, Barroso WS, Miranda RD,
Barbosa ECD, Pedrosa RP, Oliveira PC, Feitosa CLDM, Brand&o AA, Lima-FilhoJL,
Sposito AC, Coca A, Nadruz W Jr. Correlation between office and home bloodpressure
in clinical practice: a comparison with 2017 American College ofCardiology/American
Heart Association Hypertension Guidelines recommendations. J Hypertens.
2020;38(1):179-181. d0i:10.1097/HJH.0000000000002265.

Resultados

Os participantes nao tratados (n = 9.868) eram 42% homens, tinham idademédia
= 53+16 anos, indice de massa corpérea = 28,1+5,2 kg/m?, PAS no consultério =
132+18 mmHg, PAD no consultorio = 83+11 mmHg, PAS na MRPA

=124+14 mmHg e PAD na MRPA = 78+9 mmHg. Os patrticipantes tratados (n
=10.069) eram 39% homens, tinham idade = 60+14 anos, indice de massa corpérea
= 28,945,2 kg/m?, PAS no consultério = 13621 mmHg, PAD no consultério = 83+12
mmHg, PAS na MRPA = 128+16 mmHg e PAD na MRPA =78+10 mmHg.

Os resultados da andlise de regresséo linear ndo ajustada mostraram queos
valores médios de MRPA correspondentes aos valores de PA no consultérioeram
semelhantes em participantes ndo tratados e tratados, mas geralmente n&o
correspondiam aos valores de MRPA propostos pelas diretrizes da ACC/AHA de2017
(Figura 3). Notadamente, os valores médios de MRPA sistolica foram 4—-6mmHg
menores que os valores de MRPA sistolica sugeridos pelas diretrizes ACC/AHA de
2017, considerando PAS no consultério >130 mmHg, enquanto osvalores medios de
MRPA diastolica foram 3-4 mmHg menores que os valores de MRPA diastélica
sugeridos pelas diretrizes ACC/AHA de 2017, considerando PAD no consultério > 90

mmHg.



Figura 3 — Relacao entre as leituras de pressao arterial (PA) sistélica (PAS) e diastélica

(PAD) no consultério e na MRPA em participantes ndo tratados ou tratados com
medicamentos anti-hipertensivos. (a) Graficos de dispersao e analise de regressao linear
entre as leituras de PA na MRPA e no consultério. Aslinhas tracejadas referem-se a

valores iguais de PA no consultério e na MRPA. (b)Valores correspondentes de PA no
consultério e na MRPA em nossa amostra e propostos pelas diretrizes de hipertensao

ACC/AHA de 2017.

A E 8-
£ 84 Tratados i 2 Tratados
L L ep o et
g 2 Nao tratados //’/ E v Na&o tratados HET
< <
L Ss
= =
g ] e
2 g 2
as == o
o | 3
ol T T T T T T T T T T T
100 120 140 160 180 60 70 80 90 100 110
PAS no consultério, mmHg PAD no consultério, mmHg
B
PAS no PAS na MRPA, mmHg PAD no PAD na MRPA, mmHg
consultorlo, Nzo tratados* Tratados* ACC/AHA** consultorio, N&o tratados* Tratados* ACC/AHA**
mmHg mmHg
100 107 (103-109) 109 (106-111) 60 64 (62-66) 64 (63-66)
110 113 (109-115) 114 (111-117) 70 70 (68-72) 70 (69-72)
120 118 (114-121) 120 (117-122) 120 80 76 (74-78) 76 (74-78) 80
130 124 (120-126) 125 (122-128) 130 90 82 (79-84) 82 (80-84) 85
140 130 (125-132) 131 (127-133) 135 100 88 (85-90) 88 (86-90) 90
150 136 (131-138) 136 (133-139) 110 94 (91-96) 94 (92-96)
160 141 (136-144) 141 (138-144) 145
170 147 (142-150) 147 (143-150)
180 153 (147-155) 152 (148-155)

**Valores de MRPA propostos pelas diretrizes de hipertensdo ACC/AHA de 2017.
As equages derivadas da andlise de regresséo linear foram: em participantes néo tratados, PAS na MRPA =

(PAS no consultorio x 0,57) + 50 mmHg; PAD na MRPA = (PAD noconsultério x 0,59) + 29 mmHg. Nos
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participantes tratados, PAS na MRPA = (PASno consultério x 0,54) + 55 mmHg; PAD na MRPA = (PAD no

consultdrio x 0,59) +29 mmHg. *Os valores da MRPA séo apresentados como valores médios (intervalode

confianca de 95%) derivados da analise de regresséo linear ndo ajustada entreas leituras da MRPA e presséo
arterial no consultério em nossa amostra estudada.

FONTE: o Autor (2021)
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4.5 Sub-estudo 5: Investigar o valor da HSI, HDI e HSD na identificacao de fenétipos
de avental branco (HAB e HABNC) em todo o espectro de idade em individuos

tratados ou ndo com medicamentos anti-hipertensivos submetidos a MRPA.

Publicacdo gerada: Feitosa ADM, Mota-Gomes MA, Barroso WS, Miranda RD,
Barbosa ECD, Pedrosa RP, Oliveira PC, Feltosa CLDM, Brand&do AA, Lima-FilhoJL,
Sposito AC, Coca A, Nadruz W Jr. Relationship between office isolated systolic or
diastolic hypertension and white-coat hypertension across the age spectrum: a home
blood pressure study. J Hypertens. 2020;38(4):663-670. doi:
10.1097/HJH.0000000000002320.

Resultados

As caracteristicas clinicas de participantes ndo tratados (n = 8.809; 42%
homens, 52,1+16,2 anos) e tratados (n = 9.136; 39% homens, 59,7+14,5 anos) de
acordo com os fenétipos de PA do consultério e grupos de idade sdo mostradas nas
Tabelas 12 e 13, respectivamente. Em individuos néo tratados e tratados, a
prevaléncia de NTC e HDI foi maior em idades mais jovens, enquantoa frequéncia de
HSD e HSI foi maior na idade intermediaria e idoso, respectivamente. A prevaléncia
de mulheres tendeu a aumentar com a idade emtodos os fenotipos de PA no
consultério, e os participantes com HSI tratados e ndo tratados em idades mais jovens
eram mais prevalentes entre os homens. Além disso, HSI e HDI tenderam a ter os
menores e maiores valores de indice de massa corporea, respectivamente.

As caracteristicas da PA de acordo com os fen6tipos da PA do consultérioe a
estratificacdo por idade foram muito semelhantes em participantes nao tratados e
tratados (Tabelas 12 e 13 e Figuras 4 e 5). Notadamente, os valores da PA no
consultorio e na MRPA, e o efeito do avental branco sistolico e diastolico foram
maiores na HSD e menores na NTC. Em comparagdo com a HDI, a HSI teve maior
PAS no consultorio e na MRPA, e efeito do avental brancosistélico, mas menor PAD
no consultorio e na MRPA, e efeito do avental brancodiastolico. Os valores da PAD
na MRPA e no consultorio e o efeito do avental branco diastolico tenderam a ser
semelhantes em todas as faixas etarias na HDI.Em contrapartida, os valores de PAS

no consultério e na MRPA foram maiores
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nos idosos, enquanto o efeito do avental branco sistélico tendeu a ser semelhante em
todo o espectro de idade na HSI. Na HSD, a PA no consultério e na MRPA, bem como

o efeito do avental branco sistélico e diastélico, foram maiores nos idosos.
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Tabela 12 — Caracteristicas dos participantes néo tratados de acordo com fendétipos da presséo arterial no consultério eestratificacao por idade.

Variaveis NTC HDI HSI HSD
Adulto jovem
N (%) 1517 (70) 310 (14) 116 (5) 243 (11)
Homem, % a7 47 81*t 541
Idade, anos 31,0+£6,1 33,3 +4,9* 29,9 + 5,61 33,2 +5,1*t
indice de massa corpérea, kg,mz 28,0+54 30,4 £ 6,6* 28,9+5,1 29,6 £ 5,6*
Obesidade, % 31 49* 29t 41*
PAS consultério, mmHg 119,3+11,9 129,8 + 6,9* 147,4 +7,3*t 150,5 +9,7*t
PAD consultério, mmHg 775+7,6 94,4 +4,1* 82,6 +5,6*F 99,5+7,7*t%
PAS MRPA, mmHg 115,7£11,2 122,8 £9,9* 131,0 £ 8,8*t 133,9 £ 11,5*t
PAD MRPA, mmHg 74,4 +7,3 84,2 +7,3* 76,5+6,7*tF 87,9 +8,7*t%
Efeito do avental branco sistélico, mmHg 3,6+8,9 6,9 + 8,8* 16,4 +10,1*t 16,5 + 10,9*t
Efeito do avental branco diastélico, mmHg 3,0+6,7 10,2 +6,9* 6,1 +7,4*t 11,7 +8,0*%
Idade intermediaria
N (%) 2145 (58) 566 (15) 288 (8) 702 (19)
Homem, % 42 40 49 52*t
Idade, anos 49,8 +5,7 48,6 + 5,4* 51,1 +5,8*F 49,7 £5,7t%
indice de massa corpérea, kg,mz 28,4 +5,3 28,8 +4,7 27,7+4,8% 28,6 +4,8
Obesidade, % 31 37 28 34
PAS consultério, mmHg 121,5+10,6 131,3 +6,3* 147,3 +7,2*t 152,8 +11,5*tt
PAD consultério, mmHg 78,7 6,9 93,7 = 3,5* 83,7 £ 4,6t 99,0 £7,2*t%
PAS MRPA, mmHg 117,6 £10,3 123,5 +9,0* 132,3 £12,2*t 135,0 £12,6*t%
PAD MRPA, mmHg 759 +7,2 84,3+6,7* 78,8 +6,8*t 87,8 +8,7*tt
Efeito do avental branco sistélico, mmHg 39+9,5 7,8+9,1* 15,1 £12,3*t 17,8 +12,5*tt
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Efeito do avental branco diastdlico, mmHg

Idoso
N (%)
Homem, %
Idade, anos

indice de massa corpérea, kg/m?2
Obesidade, %
PAS consultério, mmHg

PAD consultério, mmHg

PAS MRPA, mmHg

PAD MRPA, mmHg

Efeito do avental branco sistélico, mmHg

Efeito do avental branco diastélico, mmHg

29+6,7

1580 (54)
33
69,6 + 7,6

27,4 +4,7
25
123,0+10,9
74,4 8,2
122,4+12,1
73,2+8,3
0,7+12,1
13+75

9,4 +6,6*

132 (5)
32
66,6 + 6,9*

28,7 +5,3*
37*
131,1 +6,6*
93,5 + 3,6*
126,0 + 13,2*
84,0 £7,5*
51+13,1*
9,6 +7,4*

4,8 +6,9*t

757 (26)
36
73,4+ 8,5

27,0 + 4,91
23t
153,6 + 12,9t
79,3 +7,5*
137,8 + 14,1t
73,3 + 8,41
15,8 + 14,5*t
6,0 + 7,5t
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11,2 + 8,0t

453 (15)
35
69,8 + 7,71t

27,8 +54%
28

161,7 £ 17,6%tt
97,9 + 7,6t

141,4 +16,6%t
84,2 + 9,24

20,3 + 16,5t
13,7 + 9,0t

NTC - normotensado no consultdrio; HDI - hipertensao diastdlica isolada; HSI - hipertensao sistdlica isolada; HSD - hipertensadosistélico-diastélica; PAS - pressao
arterial sistolica; PAD - presséo arterial diastolica;
Idade mais jovem: <40 anos; Idade intermediaria: 240 e <60 anos; Idade avancgada: 260 anos.

* P <0,05 em comparag¢ao com NTC; 1 P <0,05 comparado com HDI; £ P <0,05 em comparac¢do com HSI.

FONTE: o Autor (2021)



Tabela 13 — Caracteristicas dos participantes tratados com medicamentos anti-hipertensivos segundo fenétipos depresséo

arterial de consultério e estratificacdo por idade.

62

Variaveis NTC HDI HSI HSD
Adulto jovem
N (%) 510 (61) 116 (14) 56 (7) 151 (18)
Homem, % 46 40 84*t 51%
Idade, anos 329+5,0 34,3 +4,0* 32,0+5,01 33,9+4,5
indice de massa corpérea, kg/m2 30,4+6,1 32,5+6,7* 30,5+5,3 30,0 +6,21
Obesidade, % 46 66* 55 461
PAS consultério, mmHg 120,8 +10,5 128,6 +7,7* 146,4 +6,8*t 157,6 +18,3*t%
PAD consultério, mmHg 78,6 +7,2 94,2 + 3,9* 83,8 +5,4*t 103,9 £ 11,6*t%
PAS MRPA, mmHg 117,9+9,9 121,0 +11,2 132,6 + 10,9*t 140,0 + 18,3*t1
PAD MRPA, mmHg 76,1+7,3 84,3+7,2* 79,2 +8,3*t 92,4 +13,5*t1
Efeito do avental branco sistélico, mmHg 29+9,1 7,6 +9,8* 13,8 +12,1*t 17,6 +14,6*t
Efeito do avental branco diastélico, mmHg 2571 99+7,1* 45+72% 11,5+10,1"f
Idade intermediaria
N (%) 2069 (57) 413 (11) 361 (10) 774 (21)
Homem, % 41 40 48 49*t
Idade, anos 50,8 + 5,6 50,0 + 5,6* 53,0 +5,0*t 50,8 + 5,51
I'ndice de massa Corpérea, kg/m2 29,5 * 5,2 29,9 s 5,4 28,8 * 4,81' 30,0 * 5,31:
Obesidade, % 41 45 37 44
PAS consultério, mmHg 121,3+10,8 130,6 + 6,4* 147,9 £8,7*t 158,2 + 16,1*t%
PAD consultério, mmHg 789+7,1 93,9 + 3,8* 83,6 +4,9*t 101,3 +9,3*t%
PAS MRPA, mmHg 118,1+11,4 123,5+10,1* 131,9 +12,8*t 140,0 £ 17,0*t%
PAD MRPA, mmHg 76,2+7,7 84,7+7,1*% 78,5 +7,8*t 90,1 £10,7*t%
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Efeito do avental branco sistélico, mmHg
Efeito do avental branco diastélico, mmHg
Idoso

N (%)

Homem, %

Idade, anos

indice de massa corpérea, kg/m?2
Obesidade, %

PAS consultério, mmHg

PAD consultério, mmHg
PAS MRPA, mmHg

PAD MRPA, mmHg

Efeito do avental branco sist6lico, mmHg

Efeito do avental branco diastélico, mmHg

3,2+10,9
2,7+73

2368 (50)
32
70,3+ 7,4
28,1+4,38
32
123,4+11,1
73,9+83
123,2+12,4
72,7+8,4
0,2 +12,4
1,377

7,1+9,6*
92+7,1*

132 (3)
43
67,0 + 6,8*
29,7 + 4,6*
41
131,5+6,6*
93,4 + 3,5+
126,2+11,6
83,3 +7,5*
5,2 +12,6*
10,0 +7,8*

16,0 + 12,9*t
5,1 +7,4%

1430 (31)
32
74,0 + 8,4*t
27,4 +4,7*
25%+

155,2 + 13,6t

78,9 +7,4*
139,1 + 15,2*¢

73,0 £ 8,71
16,1 + 15,6*t

5,9 +7,9%

18,2 + 15,0*t%
11,2 + 8,8*t1

756 (16)
414
69,8 + 7,71
28,9 +5,1*¢
35%
165,9 + 19,5t
98,5 + 7,4*t1
144,4 + 17,91
85,3 + 10,0t
21,5+ 17,6t
13,2 + 9,1t
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NTC - normotensao no consultério; HDI - hipertensao diastdlica isolada; HSI - hipertenséo sistélica isolada; HSD - hipertensaosistélico-diastélica; PAS - presséo
arterial sistélica; PAD - presséo arterial diastélica; EAB - efeito de avental branco.

FONTE: o Autor (2021)

Adulto jovem: <40 anos; Idade intermediaria: 240 e <60 anos; Idoso: 260 anos.
* P <0,05 em comparacéo com NTC; 1 P <0,05 comparado com HDI; £ P <0,05 em comparag¢do com HSI.
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Figura 4 — Relac¢do nao ajustada (avaliada por "splines” cubicos) entre a PAS no
consultério ou efeito do avental branco sistélico e a idade entre os fendtipos da PA no

consultério em participantes com PA elevada no consultorio.
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HSD - hipertenséo sistolica-diastdlica; HSI - hipertensao sistdlica isolada; HDI - hipertensédo diastdlica isolada;
PA - pressdo arterial; PAS - presséo arterialsistélica; EAB - efeito de avental branco.
FONTE: o Autor (2021)
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Figura 5 — Relag¢ao nao ajustada (avaliada por "splines” cubicos) entre a PAD no
consultério ou efeito do avental branco diastdlico e a idade entre os fenétipos daPA no
consultério em participantes com PA elevada no consultorio.
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HSD - hipertensao sistdlica-diastdlica; HSI - hipertenséo sistélica isolada; HDI - hipertenséo diastdlica isolada;
PAD - pressao arterial diastolica; EAB - efeito de avental branco.
FONTE: o Autor (2021)

A prevaléncia de HAB ou HABNC e HS ou HSNC aumentou com a idadeem
todos os participantes nao tratados e tratados, respectivamente (Figura 6). Entre os
participantes néo tratados, a prevaléncia de HAB foi de 14, 18 e 18% em participantes
nao tratados em idades mais jovens, intermediarias e mais velhas, e 17% em toda a
amostra, enquanto entre os participantes tratados a prevaléncia de HABNC foi de 15,
17 e 18% em idades mais jovens, intermediarias e mais velhas e 17% em toda a
amostra. A prevaléncia de fenotipos da PA derivados da MRPA estratificados por
grupos de idade e fenotipos de PA de consultorio € mostrada na Tabela 14. A
frequéncia de HAB foi de 31%, enquanto a frequéncia de HABNC variou entre 23 e
26% em individuos com HSD em todas as faixas etarias. Em contraste, a prevaléncia
deHAB variou entre 46 e 52%, enquanto a prevaléncia de HABNC variou entre 51e
55% em individuos com HDI. Na HSI, a prevaléncia de HAB e HABNC variou entre
59-66% e 55-58%, respectivamente, nas idades mais jovens eintermediérias, mas
diminuiu para 42 e 41% nos idosos, respectivamente. Como resultado, a HSI e a HDI
tiveram prevaléncia significativamente maior (P <0,05) de HAB e HABNC em

comparacao com HSD em todo o espectro de idade, embora uma diferenca menos
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proeminente entre HSI e HSD tenha sido observada em participantes nao tratados e
tratados em idades mais avancadas(Tabela 14 e Figura 7). Além disso, a prevaléncia
de HAB na HSI foi maior do que HDI em idades mais jovens (66 vs. 50%; P <0,05),
enquanto a prevaléncia de HABNC foi maior na HDI do que na HSI em idade mais
avancada (55 vs. 41%;P < 0,05).

Figura 6 — Regressao logistica ndo ajustada para a associagao entre idade em anoscom HAB
ou HABNC e HS ou HSNC em todos os participantes nédo tratados e tratados.
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Nao tratados Tratados

Hipertenséo do avental branco (HAB), Hipertensdo do avental branco nao controlada (HABNC), hipertenséo
sustentada (HS) hipertenséo sustentada n&o controlada (HSNC).
FONTE: o Autor (2021)



Tabela 14 — Prevaléncia de fenétipos pela MRPA de acordo com fendtipospela PA no

consultério, estratificada por idade

67

Fendtipos pela PA no consultério

Nao tratados Tratados

Fendtipos pela MRPA NTC HDI HSI HSD NTC HDI HSI HSD
Adulto jovem
N 1517 310 116 243 510 116 56 151
NV ou HC, % 90 0* 0* o* 86 o* o* o*
HAB ou HABNC, % 0 50* 66"t 31*tt 0 52* 55* 23*t%
HM ou HMNC, % 10 0* o* 0* 14 o* o* o*
HS ou HSNC, % 0 50* 34* 69*tf 0  48% 45* 77t
Idade intermediéaria
N 2145 566 288 702 2069 413 361 774
NV ou HC, % 87 0* o* 0* 85 o* o* o*
HAB ou HABNC, % 0 52* 59*  31*t% 0 51* 58* 26*t%
HM ou HMNC, % 13 (0 0* 0* 15 0 0* 0
HS ou HSNC, % 0  48% 41* 69t 0  49% 42* 74*t
Idoso
N 1580 132 757 453 2368 132 1430 756
NV ou HC, % 80 0* 0* 0* 79 o* 0* o*
HAB ou HABNC, % 0 46* 42 31t 0 55 41  25*tt
HM ou HMNC, % 20 (0 0* 0* 21 o* 0* o*
HS ou HSNC, % 0 54 58 69*+f 0 45 59 75t

NTC - normotensao no consultorio; HDI - hipertenséo diastdlica isolada; HSI -hipertensao sistdlica isolada;
HSD - hipertenséo sistélica-diastolica; PA - pressao arterial; NV — normotensao verdadeira; HAB —
hipertensdo do aventalbranco; HM — hipertensdo mascarada; HS — hipertensao sustentada; HC —

hipertensao controlada; HABNC — hipertenséo do avental branco ndo controlada; HMNC — hipertenséo
mascarada néo controlada; HSNC — hipertensdo sustentada ndo controlada.
Adulto jovem: <40 anos; Idade intermediaria: 240 e <60 anos; ldoso: =60 anos.

* P <0,05em comparagado com NTC; 1 P <0,05 comparado com HDI; £ P <0,05em comparagdo com HSI.

FONTE: o Autor (2021)
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Figura 7 — "Splines" cubicos ndo ajustados da relagédo entre hipertensao sistolica isolada,
hipertenséao diastdlica isolada e hipertensao sistélico-diastolica no consultério e
hipertens&o do avental branco (HAB) ou hipertensdo do avental branco ndo controlada
(HABNC) nos participantes com pressao arterial elevada no consultorio.
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Idade, anos Idade, anos
—— Hipertensao sistdlica isolada —— Hipertensao diastdlica isolada —— Hipertensao sistdlica-diastdlica

As linhas tracejadas indicam os intervalos de confianca de 95%.
FONTE: o Autor (2021)

A analise de regressao logistica ajustada para sexo, indice de massa corpérea
e populacdo estudada mostrou que tanto a HSI quanto a HDI tiveram associagao
significativamente maior com HAB e HABNC em todas as idades quando
comparados com a HSD. A HSI teve em média 4,1, 3,1 e 1,6 vezes maiorrisco de HAB
e 3,3, 3,6 e 2,0 vezes maior risco de HABNC em idades mais jovens, intermediarias
e mais velhas, respectivamente, enquanto a HDI teve emmédia 2,3, 2,6 e 2,0 vezes
maior risco de HAB e 3,8, 3,2 e 3,8 vezes maior riscode HABNC em idades mais

jovens, intermediarias e mais velhas, respectivamente (Figura 8).
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Figura 8 — Risco ajustado de hipertenséo do avental branco ou hipertensédo do avental
branco ndo controlada para hipertenséo sistélica isolada (HSI) ou hipertenséo diastélica
isolada (HDI) em comparacdo com hipertenséo sistélica- diastélica (HSD) de acordo com
a estratificacdo por idade em pacientes ndo tratados e tratados.

OR (95% IC) OR (95% IC)
. —a— 4.14(2.51-6.84) . —a— 2.28 (1.59-3.26)
Adulto jovem Adulto jovem -
s — 3.27 (1.65-6.47) el p— 3.82(2.17-6.73)
Idade e 3.14 (2.35-4.20) Idade —— 2.56 (2.02-3.24)
intermadiaria S 3.62 (2.77-4.75) intermadiaria | = 3.18 (2.45-4.13)
- 1.62 (1.26-2.09) —— 1.96 (1.31-2.93)
Idosos Idosos
- 2.03 (1.66-2.47) —_— 3.83 (2.60-5.63)
0 2 4 6 8 0 2 2 6 8
Odds ratio (95% IC) Odds ratio (95% IC)

Néao tratados Tratados

Adulto jovem: <40 anos; idade intermediaria: 240 e <60 anos; idoso: 260 anos.
A andlise foi ajustada por sexo, indice de massa corpérea e populacéo estudada. Todos os valores de P para
os valores de razado de chance (intervalo de confianga de 95%) [OR (95%IC)] foram <0,001.
FONTE: o Autor (2021)
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4.6 Sub-estudo 6: Avaliar o impacto da mudanca do ponto de corte anormalda MRPA
de 135/85 para 130/80 mmHg na prevaléncia de fenotipos de hipertensao,
considerando um ponto de corte fixo de 140/90 mmHg para PA anormal no

consultorio.

Publicacdo gerada: Feitosa ADM, Mota-Gomes MA, Barroso WS, Miranda RD,
Barbosa ECD, Brandado AA, Nobre F, Mion D Jr, Amodeo C, Lima-Filho JL, Sposito
AC, Nadruz W Jr. The impact of changing home blood pressure monitoring cutoff from
135/85 to 130/80 mmHg on hypertension phenotypes. J Clin Hypertens. 2021 May 6.
doi: 10.1111/jch.14261.

Resultados

Neste sub-estudo, os participantes nédo tratados (n = 26.876) eram 41% do sexo
masculino e tinham idade = 53+16 anos, indice de massa corpérea = 28,4+5,3 kg/m?,
PAS no consultério = 130+19 mmHg, PAD no consultério = 85+12 mmHg, PAS na
MRPA = 124+15 mmHg e PAD na MRPA = 80+9 mmHg, enquanto os participantes
tratados (n = 30.892) eram 37% do sexo masculino, tinham idade = 60+15 anos, indice
de massa corpérea = 28,9+5,2 kg/m?, PAS no consultério = 134 + 21 mmHg, PAD no
consultério = 84+12 mmHg, PAS na MRPA =127+16 mmHg e PAD na MRPA = 79+10
mmHg.

A alteracdo do ponto de corte da MRPA de 135/85 para 130/80 mmHg foi
associada com aumentos (p <0,001) na prevaléncia de HM (de 10% para 22%) e HS
(de 27% para 35%), e diminui¢des (p <0,001) na prevaléncia de HAB (de 16% a 7%)
e NV (de 47% a 36%) nos participantes nao tratados, bem como aumentos (p <0,001)
na prevaléncia de HMNC (de 11% para 22%) e HSNC (de 29% para 36%), e
diminuicdes (p <0,001) na prevaléncia de HABNC (de 15% para 8%) e HC (de 45%
para 34%) nos participantes tratados (Figura 9). Além disso, houve um aumento
acentuado na prevaléncia somada de HM e HS (de 37% para 57%; p <0,001) e na
prevaléncia somada de HMNC e HSNC (de 40%para 58%; p <0,001), ao mudar o ponto
de corte da MRPA de 135/85 para 130/80mmHg.
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Figura 9 — Fendtipos de hipertenséo em participantes néo tratados ou tratados com
medicamentos anti-hipertensivos, considerando pontos de corte anormais de MRPA de
135/85 ou 130/80 mmHg.
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ndo controlada ndo controlada ndo controlada

MRPA — monitorizacao residencial da presséo arterial.
Todas as analises consideraram um ponto de corte anormal da
pressao arterial no consultério de 140/90 mmHg.
FONTE: o Autor (2021)

As caracteristicas clinicas e da PA dos participantes de acordo com o0s
fendtipos da PA derivados dos pontos de corte da MRPA de 135/85 e 130/80 mmHg
sdo mostradas na Tabela 15. Ao assumir o ponto de corte da MRPA de 130/80
mmHg, participantes com HAB e HABNC tiveram a maior idade entre osfendtipos
de PA nos individuos nao tratados e tratados, respectivamente. Por outro lado, a
prevaléncia de homens e indice de massa corp6rea médio tendeu a ser maior entre
0s participantes ndo tratados com HS e HM e patrticipantes tratados com HSNC e
HMNC, independentemente do ponto de corte da MRPA utilizado.
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Tabela 15. Caracteristicas dos participantes de acordo com os fenétipos de hipertensdo definidos pelos pontos de corteestudados para MRPA

Pontos de corte da MRPA

2 135/85 mmHg

2 130/80 mmHg

Nao tratados

Fendtipos NV HAB HM HS NV HAB HM HS

N 12,775 4,242 2,664 7,195 9,530 1,991 5,909 9,446
Homens, % 38 41* 43* 45*t 37 38 43*t 45*t
Idade em anos 51+16 54+16* 55+16* 55+16* 51+16 56+16* 53+16*t 54+16*tt
indice de massa corpérea, kg/m2 28,045,1 28,445 4* 28,8+5,4*t 28,9+5,5*t  27,845,0 28,11+5,4 28,815,2*t 28,815,4*t
PAS no consultério, mmHg 118+12 141+14* 125£10*t 148+18*t% 117+12 142+14* 123£10*t 146£17*t%
PAD no consultério, mmHg 77+8 91+8* 81+7*t 96+11*t% 76+8 89+8* 81+6*t 95+10*t%
PAS na MRPA, mmHg 115+10 121+8* 132+11*t 139+14*t% 11249 118+8* 127+£10*t 135£14*t%
PAD na MRPA, mmHg 7416 7716* 86+6*t 891+9*t1 7215 74+5* 8316*t 87+9*t1
Tratados

Fendtipos HC HABNC HMNC HSNC HC HABNC HMNC HSNC

N 13,816 4,837 3,365 8,874 10,362 2,548 6,819 11,163
Homens, % 34 36* 40"t 40"t 33 31 39*t 40*t
Idade em anos 59+14 61+15* 61+15* 6211571 6014 62+14* 59+15%1 61+15*tt
indice de massa corpérea, kg/m2 28,945,2 28,615* 28,945 29,115t 28,8+5,2  28,245,1* 29,2+5%t 29,1+£5,4*t
PAS no consultério, mmHg 119+12 144+14* 125+10*t 153+19*t% 118+12 145+13* 123+10*t 151£19*t%
PAD no consultério, mmHg 7648 89+9* 7918*t 94+12*t% 7548 87+9* 80x7*t 93+11*t%
PAS na MRPA, mmHg 116+10 122+8* 135+11*t 143+15*t% 11449 119+8* 129+11*t 139+16*t%
PAD na MRPA, mmHg 73,57 76+6* 84+7*t 87+10*t% 71+6 72+6* 82+6*t 86+10*t%

O ponto de corte usado para definir a PA anormal no consultério foi 140/90 mmHg.

* P <0,05 em comparagdo com os participantes com NV (entre os participantes nao tratados) ou HC (entre os participantes tratados) dentro do mesmo ponto de corte
MRPA,; 1 P <0,05 em comparacdo com os participantes com HAB (entre os participantes ndo tratados) ou HABNC (entre os participantes tratados) considerando o mesmo
ponto de corte da MRPA; 1 P <0,05em comparag¢ao com participantes com HM (entre os participantes ndo tratados) ou HMNC (entre os participantes tratados)
considerando o mesmo ponto de corte MRPA. PAS - presséo arterial sistélica; PAD - presséo arterial diastolica; IMC - indice de massa corpdrea; MRPA - monitoragédo
residencialda pressao arterial; NV — normotensao verdadeira; HAB - hipertensédo do avental branco; HM - hipertensdo mascarada; HS - hipertensao sustentada; HC -
hipertenséo controlada; HABNC - hipertensé@o do avental branco néo controlada; HMNC - hipertensdo mascarada n&o controlada; HSNC - hipertens&o sustentada ndo
controlada. FONTE: o Autor (2021).
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Sub-estudo 7: Investigar a relacdo entre elevacdes isoladas da PA braquial ou central

no consultério e os fendtipos de hipertenséo obtidos pela MAPA.

Publicacdo gerada: Feitosa ADM, Paiva AMG, Mota-Gomes MA, Brandao AA,
Sposito AC, Nadruz W Jr. Ambulatory blood pressure phenotypes and isolated
elevation of office central or brachial blood pressure. J Clin Hypertens (Greenwich).
2020;22(10):1936-1940. doi: 10.1111/jch.14012.

Resultados

Neste sub-estudo, a amostra estudada tinha idade média = 47,6+15,2 anos,
48% homens, e havia 316 (42%), 114 (15%), 71 (9%) e 252 (34%) participantes com
normotensdo verdadeira, hipertensdo do avental branco,hipertensdo mascarada e
hipertenséo sustentada, respectivamente. As caracteristicas clinicas e valores de PA
dos participantes de acordo com fenétipos de PA central / braquial de consultério (PA
braquial/central normal [n =362]; hipertensdo central isolada [n = 25]; hipertensao
braquial isolada [n = 20]; e hipertensdo braquial/central combinada [n = 346]) sdo
mostrados na Tabela 16. Notadamente, os individuos com hipertensao
braquial/central combinada eram mais propensos a ser mais velhos do que aqueles
com hipertensédo centralisolada e a usar medicamentos anti-hipertensivos do que
agueles com PA braquial/central normal. Além disso, os valores médios de PAS e
diastolica centrais na hipertensdo central isolada foram 122,1+7,6 e 89,1 + 4,7 mm
Hg, respectivamente, que foram inferiores aos limiares usados para definir
hipertensao sistdlica isolada (PAS central 2130 mmHg ou PAD central 290 mmHg). A
explicagcédo para esses valores foi que os pacientes com hipertensao central isolada
eram compostos por uma mistura de pacientes com elevacdes isoladas da PAD
central (n = 18; PAS central = 118,3+5,0 e PAD central = 90,8+1,9 mm Hg), eleva¢des
isoladas da PAS central (n = 5; PAS central = 132,4+1,1 e PAD central = 82,216,7
mmHg) e elevacdes da PAS e PAD centrais(n = 2; PAS central = 131,0+0,0 e PAD
central = 90, £0,7 mmHg).

A prevaléncia de hipertensdo mascarada foi de 17% em individuos com PA
braquial/central normal e 44% em individuos com hipertensdo central isolada(P =
0,001), enquanto a prevaléncia de hipertensdo do avental branco foi de 65% em

individuos com hipertensdo braquial isolada e 29% em individuos com hipertensao
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braquial/central combinada (P = 0,001) (Tabela 16 e Figura 10). Naandlise ajustada
para idade, sexo, uso de medicamentos anti-hipertensivos e PAS braquial no
consultério, a hipertensao central isolada teve 3,71 (intervalo deconfianca de 95% 1,48-
9,32; P = 0,005) maior chance de apresentar hipertensdomascarada do que PA
central/braquial normal, enquanto a hipertenséo braquialisolada teve 4,65 (intervalo
de confianca de 95% 1,76-12,25; P = 0,002) maior chance de apresentar hipertenséo
do avental branco do que hipertenséo central/braquial combinada. Entre os individuos
com PA normal no consultério (<140/90 mm Hg), a sensibilidade e especificidade da
hipertenséo central isoladapara detectar hipertensdo mascarada foram 44% (IC 95%
= 24-65%) e 83% (1C95% = 79-87%), enquanto entre os individuos com PA braquial
elevada consultério (=140/90 mm Hg), a sensibilidade e especificidade da hipertensao
braquial isolada para detectar hipertensao do avental branco foram 65% (IC 95% = 41-
85%) e 71% (IC 95% = 66-76%).
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Tabela 16 — Caracteristicas clinicas e valores da pressao arterial dos participantes que realizaram monitorizagdo ambulatorial

da presséo arterial.

Variaveis

PA braquial/central
normal (n=362)

Hipertenséo central
isolada (n=25)

Hipertenséo braquial
isolada (n=20)

Hipertenséo braquial/

central (n=346)

Sexo masculino, %
Idade, anos

indice de massa corpérea, kg/m2
Medicamento anti-hipertensivo, %
Dislipidemia, %

Diabetes mellitus, %

Tabagista, %

PASb no consultério, mmHg
PADDb no consultério, mmHg
PASc no consultério, mmHg
PADc no consultério, mmHg
PASb na MAPA, mmHg
PADb na MAPA, mmHg
Fendtipos PA,%

Normotenséo verdadeira
Hipertensdo do avental branco

Hipertensdo mascarada

Hipertenséo sustentada

44
47,2 +15,3
27,142

25
11
5

1
119,8 +10,2
76,7+8,1
110,2+9,5
78,1+8,0
115,2 +8,8

71,8+7,6

83
0

17
0

52
40,1 +12,6
283+4,4

28
0
0

0
130,6 +7,5*
86,6 +4,8*
122,1 +7,6*
89,1 +£4,7*
121,8 + 6,6*

77,6 +£6,1*

56*

44~

0

55
46,0+17,8
28,2+45

30
5
10

0
141,3 £ 11,6%t
79,3 +8,1*
123,6 £7,3*
80,3 + 6,6t
125,8 +10,0*

73,7+5,6

0*t
65*t
0t
35+

52
48,7 £ 14,9t
278+4,4

39*
13
8

4
144,7 +16,1*+
97,4 + 11,1t
135,2 + 14,1*tt
98,8 + 12,4t
127,2 +11,2*
83,0 + 9,0t

0*t
29%t1
0%t
[ E:

PASD, presséo arterial sist6lica braquial; PADb, presséo arterial diastélica braquial; PASc, presséo arterial sistolica central; PADb,presséo arterial diastolica central.
* P <0,05 em comparagédo com a PA central / braquial normal. T P <0,05 em comparagdo com hipertensédo central isolada. £ P <0,05 comparado com hipertensao braquial

isolada.
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Figura 10 — revaléncia ndo ajustada de fenétipos de hipertensdo ambulatorial deacordo
com os feno6tipos de PA baseados na PA braquial e central de consultério.

PA braquial/central normal Hipertensao braquial isolada

Hipertensao central isolada Hipertensao braquial/central

[ ] Normotensao [] Hipertensao do avental branco

[ ] Hipertensdao mascarada [ Hipertensao sustentada

* P <0,05 em comparagéo com a PA braquial/central normal; ¥ P <0,05 emcomparagdo com hipertensédo
braquial isolada. PA — presséo arterial.
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5 DISCUSSAO

5.1 SUB-ESTUDO 1

Os dados do primeiro sub-estudo mostraram que a deteccédo do fenbmenodo
avental branco aumenta acentuadamente, enquanto a propor¢cdo do fenémeno
mascarado diminui quando se aplica os valores de corte propostos pelas diretrizes do
ACC/AHA de 2017 (130/80 mmHg para PA consultério e MRPA) em vez de dos
valores de corte "tradicionais"” (140/90 mmHg para PA consultério e 135/85 mmHg
para MRPA) (WHELTON et al., 2018; WILLIAMS et al., 2018; UMEMURA et al., 2019).
Além disso, a soma dos individuoscom avental branco e fendbmenos mascarados foi
maior quando definida pelos critérios da ACC/AHA do que quando definida pelos
critérios "tradicionais”. Estes dados reforcam a necessidade do uso rotineiro de
medidas de PA fora do consultério, especialmente ao se utilizar os critérios da
ACC/AHA.

5.2 SUB-ESTUDO 2

Os achados do segundo sub-estudo sugerem que a propor¢cao de pacientes
tratados com PAS em consultério ou em casa <120 mmHg néo é desprezivel. Eles
indicam ainda que o monitoramento da PA fora do consultério, que é fortemente
encorajado pelas diretrizes atuais, pode revelar varios pacientes com PAS de
consultorio controlada ou ndo controlada, mas com PASem casa <120 mmHg. Embora
uma associacdo da curva J entre a PA do consultorio e os resultados adversos tenha
sido amplamente relatada em pacientes tratados, os dados disponiveis impedem uma
conclusédo definitiva para a MRPA (WHELTON et al., 2018; WILLIAMS et al., 2018;
UMEMURA et al., 2019; BARROSO et al., 2021). No entanto, uma relacdo da curva J
entre as medidas residenciaisda PA e eventos clinicos também foi sugerida em
amostras que mostram alta prevaléncia de hipertensédo tratada, com um maior risco

aparentemente abaixo da faixa de 115-124 mmHg (XIE et al., 2017).
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5.3SUB-ESTUDO 3

O terceiro sub-estudo comparou o desempenho de varios pontos de cortede
APA para a detec¢cao de HABNC ou HMNC, bem como estagios de PA maiores ou
menores no consultério do que na MRPA em uma grande populacdomulticéntrica de
pacientes hipertensos tratados e relatou dois achados principais.

Em primeiro lugar, o ponto de corte de 15/9 mmHg resultou no melhor
desempenho no que diz respeito a deteccdo de HABNC, particularmente em
individuos com hipertensdo estagio 1 no consultério. Esse ponto de cortetambém
apresentou maior acuracia para detec¢do de todos os individuos que apresentaram
maior estagio de PA no consultério do que em casa. Em segundolugar, o ponto de
corte de -1/-1 mmHg resultou no melhor desempenho para a identificacdo de HMNC,
assim como todos os individuos que tiveram valores dePA mais altas na MRPA do
que no consultério. Esses achados sugerem que ospontos de corte de 15/9 e -1/-1
mmHg podem ser marcadores de efeitos significativos do avental branco e de
mascaramento, respectivamente, entre hipertensos tratados na pratica clinica.

Pacientes hipertensos com efeito significativo do avental branco tém sido
recomendados a realizar medidas de PA fora do consultério mais rotineiras comouma
estratégia adjuvante para monitorar a resposta terapéutica.*? No entanto, ndo existe
um valor de consenso para definir a presenca de um efeito significativo do avental
branco porque, embora varios pontos de corte de APA tenham sido sugeridos, seu
significado clinico é incerto (MYERS; REEVES, 1991; MYERS; HAYNES; RABKIN,
1999; MACDONALD et al., 1999; SHEPPARD et al., 2014; SCHWARTZ et al., 2017).
Essa falta de padronizagédo na definicdo de um efeito significativo do avental branco
pode ter impactos potencialmente deletérios, tanto levando ao monitoramento fora do
consultério desnecessario, que pode ser caro e inconveniente para os pacientes,’
guanto excluindo de um monitoramento fora do consultério mais rotineiro pacientes
gue se beneficiariam desta abordagem. Em nossa analise principal, investigamos a
capacidade de varios pontos de corte do APA para detectar HABNC entre pacientes
hipertensos tratados. Escolhemos a deteccdo de HABNC como o desfecho primario
porque este fendtipo tem sido relacionadoa pior prognostico em longo prazo e pode
resultar na prescricdo de tratamento desnecesséario com potenciais efeitos adversos
que podem ser marcadamente debilitantes, particularmente em pacientes idosos.”

Descobrimos que o ponto de corte de 15/9mmHg resultou na melhor acuracia,
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avaliada pela ASC, para a identificacdo de HABNC, principalmente entre o0s
participantes com hipertensdoestagio 1 no consultério, que compreendia a maioria dos
pacientes com HABNC.Esse achado pode ser clinicamente relevante, pois sugere que
o ponto de cortede 15/9mmHg tem o melhor desempenho para a detec¢cdo de HABNC,
principalmente em individuos com maior risco de apresentar este fenétipo.

Por outro lado, nenhum ponto de corte proposto mostrou bomdesempenho para
a identificacdo de HABNC entre os participantes com hipertensdo grau 2 e 3 de
consultério, sugerindo que os pontos de corteestudados podem nao ser adequados
para detectar HABNC nesses subgrupos de pacientes. Ressalta-se também que o
ponto de corte de 15/9 mmHg resultouna maior acuracia para deteccao de todos os
individuos que apresentavam menor estagio de PA na MRPA do que no consultério,
incluindo participantes com HSNC. Juntos, esses resultados indicam que o ponto de
corte de 15/9 mmHg tem uma capacidade superior para identificar pacientes
hipertensos tratados que estdo em maior risco de ter um estagio de PA mais alto em
consultério do que em casa. Dado que os aumentos da PA induzidos noconsultorio
geralmente persistem em medidas subsequentes (MANCIA et al., 1983; MUXFELDT
et al., 2012; MANCIA et al., 2015), nossos dados sugerem que 0s pacientes com PA
ndo controlada no consultério e APA = 15/9 mmHg poderiam ser alvos preferenciais
para medidas mais rotineiras deMRPA com o objetivo de definir regimes terapéuticos
adequados.

O ponto de corte de 20/10 mmHg tem sido o valor mais comumente usadopara
definir a presenca de um efeito significativo do avental branco de acordo com varias
diretrizes (MYERS; HAYNES; RABKIN, 1999; MAPA GRUPO DETRABALHO, 2011,
NICE, 2016; WILLIAMS et al., 2018). Este ponto de corte representou originalmente
aproximadamente 2,0 desvios padrdes de uma série de leituras ambulatoriais dePA
relatadas anteriormente (MYERS; HAYNES; RABKIN, 1999). No entanto, em nossa
analise, o ponto de corte de20/10 mmHg resultou em uma ASC inferior, bem como uma
menor sensibilidadepara a identificacdo de HABNC em comparagdo com o corte de
15/9 mmHg. Esses achados indicam que, em comparagao com o ponto de corte de
20/10 mmHg, o ponto de corte de 15/9 mmHg pode ser um marcador mais
representativo de um efeito significativo do avental branco. Deve-se reconhecer,
entretanto, que o valor de 15/9 mmHg reflete 1,0 desvio padrao de APAS e APAD,
respectivamente, obtido em nossa amostra. Como o APA geralmente varia de acordo
com a populacdo estudada (SHEPPARD et al., 2014; FEITOSA et al., 2019), mais
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estudos em amostras alternativas de hipertensos tratados s&o necessarios para
avaliar se o valor de 15/9 mmHg per se ou valores distintos refletindo 1,0 desvio
padrao do APA resultariam em a melhor precisédo para a deteccdo de HABNC.

Poucos pontos de corte do APA foram sugeridos para definir a presencado
efeito mascarado.*>#65% O ponto de corte -1/-1 mmHg, que considera todos os
individuos que tiveram menores valores de PAS ou PAD no consultério do que em
casa, tem sido a definicdo mais comumente usada do efeito mascarado (KABUTOYA.
et al., 2009; ADIYAMAN, 2015; (SHEPPARD et al., 2016), embora sua relevancia
clinica permaneca desconhecida. Em nossa andlise, comparamos as habilidades de
varios pontos de corte de APA para detectar HMNC, um fenétipo que esta associado
a um prognastico adverso (WHELTON et al., 2018; WILLIAMS et al., 2018; UMEMURA
et al., 2019; BARROSO et al., 2021). Descobrimos que o ponto de corte —1/-1 mmHg
teve a melhorpreciséo e sensibilidade para a deteccao de participantes com HMNC.
Este ponto de corte também teve a melhor acuricia para a identificacdo da
combinacéo de participantes com HMNC e aqueles com HSNC que apresentavam
estagios mais elevados de hipertensdo na MRPA do que no consultorio. Dado que o
efeito mascarado tem boa reprodutibilidade em medidassubsequentes,®® os dados
presentes sugerem que o ponto de corte de -1/-1 mmHg pode ser util para a
estratificacdo de pacientes hipertensos tratados commaior risco de HMNC que se
beneficiariam de monitoramento fora do consultério.

Alguns resultados deste terceiro sub-estudo merecem comentarios adicionais.
Observamos que os pontos de corte baseados apenas em APAS e ndo em APAS e
APAD tiveram desempenho inferior para a identificagdo de HABNC ou UMNC. Portanto,
a inclusao de APAS e APAD parece ser necessaria para a definicdo adequada dos
limiares do efeito do avental branco e do efeito mascarado. Além disto, testamos o
desempenho dos pontos de corte em uma grande amostra de individuos que néao
usavam medicamentos para baixar a PAe observamos que 15/9 e -1/-1 mmHg tiveram
amelhor preciséo para a deteccdode HAB e estagios mais elevados no consultorio do
gue na MRPA, bem como HM e estagios mais baixos no consultério do que na MRPA,
respectivamente. Esses achados indicam que esses pontos de corte também podem
ser uteis paraidentificar individuos que ndo usam medicamentos anti-hipertensivos e
gue se beneficiariam de avaliagdes mais rotineiras da PA domiciliar.

Algumas limitagbes do terceiro sub-estudo devem ser consideradas. Em

primeiro lugar, informacfes sobre caracteristicas cardiovasculares adicionais da
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amostra, como tabagismo e diabetes, bem como sobre medicamentos alternativos
que podem influenciar a PA, incluindo vasoconstritores nasais, anti-inflamatérios nao
esteroidais e anticoncepcionais orais, nao estavam disponiveis. Em segundo lugar, a
falta de resultados no acompanhamento ndo nos permite confirmar o valor prognostico
dos pontos de corte propostos.

Terceiro, embora tanto a MRPA guanto a MAPA sejam técnicas usadas para
obter medidas fora do consultorio, seus resultados podem n&o ser intercambiaveis
para estimar os efeitos do avental branco e mascarado.*”’’ Portanto, mais pesquisas
devem ser realizadas em individuos submetidos a MAPA para validar os achados
atuais. Por outro lado, a natureza multicéntrica do protocolo e o grande tamanho da
amostra séo pontos fortes deste estudo. Além disto, até onde sabemos, este € o maior
estudo de MRPA com o objetivo de definir limites para efeitos mascarado e de avental

branco.

5.4 SUB-ESTUDO 4

Em relacdo ao quarto sub-estudo, observamos que a diferenca entre os valores
de MRPA e PA no consultorio foi em meédia nula em niveis de PA em torno 120/70
mmHg em participantes ndo tratados e tratados. Valores médios deMRPA mais altos e
mais baixos do que a PA no consultério foram observados para valores de PA no
consultério abaixo e acima desse limite, respectivamente. Notamos ainda que os
valores de MRPA sistdlica e diastélica correspondentes a PAS no consultério de 130
mmHg e a PAD no consultério de 90 mmHg eram menores que 0s respectivos valores
de MRPA sugeridos pelas diretrizes do ACC/AHA de 2017. Por outro lado, os valores
de MRPA correspondentes aos limiares de PA no consultério mostrados aqui foram
semelhantes aos estimadosa partir de analises direcionadas a resultados derivados
de populagdes alternativas (FEITOSA et al., 2021). Este corpo de evidéncias sugere
gue os valores de MRPA propostos pelas diretrizes ACC/AHA de 2017 podem precisar
de validacdo maisextensa antes de serem aplicados na prética clinica.

Embora tenhamos confirmado que as médias de MRPA foram menores do que
as medidas de PA no consultério (FRANKLIN et al., 2016; WHELTON et al., 2018), os
valores médios de MRPA abaixode = 120/70 mmHg foram maiores do que os valores
de PA no consultério. Essesachados estdo de acordo com os dados de grandes

estudos japoneses, que mostraram PA média mais alta em casa do que no consultorio
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no espectro inferior de PA no consultorio (HORIKAWA et al., 2008; SHIMADA et al.,
2015) e argumentam contra a suposicao de que as diferencas na PAC sistdlica e
MRPA sao insignificantes abaixo de 120 mmHg (WILLIAMS et al., 2018). Por outro
lado, a andlise retrospectiva de grandes conjuntos de dados coletadosanteriormente
por outros motivos e a falta de conhecimento sobre o intervalo de tempo entre a
administracdo de medicamentos e as medidas de PA noconsultério em individuos

tratados séo potenciais limitacfes deste estudo.

5.5 SUB-ESTUDO 5

Em relacédo ao quinto sub-estudo, analise dos fendétipos de PA no consultorio
estratificados por idade em uma grande amostra de participantes querealizaram MRPA
forneceu dois achados principais (FEITOSA et al., 2020). Em primeiro lugar, HSI e
HDI foram associadas a maior prevaléncia de HAB e HABNC quando comparadas
com HSD em todas as faixas etarias. Em segundo lugar, individuoscom HSI tratada e
nao tratada com idades < 60 anos e individuos com HDI tratada de todos os grupos
de idade tiveram o maior risco de ter HAB e HABNC quando comparados com
individuos com HSD de mesma idade. Em geral, essesachados indicam que HSI e HDI
sdo grupos consistentemente associados a fendétipos de avental branco,
independentemente da idade e do tratamento anti-hipertensivo, e sugerem ainda que
individuos com HSI tratada e ndo tratada comidade inferior a 60 anos e individuos com
HDI tratada de todas as idades estdo no maximo risco de ter fenétipos relacionados a
fendbmeno de avental branco.

Os individuos jovens nao tratados com HSI geralmente apresentam um efeito
do avental branco acentuado e uma prevaléncia de HAB de até 75% (LURBE et al.,
2016). Portanto, esta populacéo € recomendada a realizar sistematicamente a PA fora
do consultério para excluir HAB (PALATINI et al., 2018; PALATINI et al., 2018A;
2018B). Em nossa analise, descobrimos que a prevaléncia de HAB e HABNC foi
significativamente maior no HSI1 do que no HSDem todas as faixas etarias. Além disso,
fornecemos novas evidéncias de que a prevaléncia de HAB e HABNC permaneceu
notavelmente elevada até aproximadamente 60 anos nos individuos com HSI.
Consequentemente, os individuos com HSI com idades mais jovens (de 20 a <40 anos)
e intermediarias(de 40 a < 60 anos) tiveram em média 4,1 e 3,1 vezes maior risco de

HAB e 3,3e 3,6 vezes maior risco de HABNC quando comparados com individuos com
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HSD de idades equivalentes, respectivamente. Esses achados sugerem que a
avaliacéo sistematica de HAB e HABNC em individuos com HSI ndo deve se restringir
a individuos jovens ndo tratados, como atualmente recomendado, e pode ser
expandida para individuos tratados e néo tratados com menos de 60 anos (PALATINI
et al., 2018).

Verificamos que a prevaléncia de HAB e HABNC diminuiu com a idade em
individuos com HSI com mais de 60 anos. Uma possivel explicacdo para esse
resultado pode estar relacionada ao comportamento da PAS e do efeito doavental
branco ao longo da faixa etaria. Enquanto a magnitude do efeito do avental branco
sistélico permaneceu relativamente estavel em participantes comHSI tratados e ndo
tratados em todas as faixas etarias, a magnitude da PAS noconsultério e em casa
tendeu a permanecer estavel nas idades mais jovens e intermediarias, mas aumentou
progressivamente apds aproximadamente 60 anos. Portanto, em idades mais
avancadas, a magnitude do efeito do avental branco sistélico era menos provavel de
gerar os fenétipos HAB e HABNC na HSI. Essas ultimas descobertas também podem
fornecer algumas pistas sobre os mecanismos subjacentes ao desenvolvimento da
propria HSI. A forte associacdoentre HAB ou HABNC e HSI abaixo de 60 anos indica
que o aumento do impulsosimpético pode desempenhar um papel importante no
desenvolvimento de HSInesta populacéo (PALATINI et al., 2018). Por outro lado, o fato
de que HSI foi menos relacionado a HABe HABNC apds 60 anos reforca a nogéo de
gue outros fatores além do impulso simpatico, como aumento na rigidez vascular,
estdo envolvidos na fisiopatogénese da HSI em idades mais avancadas (SAFAR et
al., 2006; COSTANTINO; PANENI; COSENTINO, 2016).

Em nossa andlise, a HDI foi associada a alta prevaléncia de HAB e HABNC
em todas as faixas etarias. Esses dados indicam que a elevacéo isoladade PAD pode
ser um marcador de fendtipos relacionados a fendbmeno de avental branco,
independentemente da idade e do tratamento anti-hipertensivo. Dada arelacao
reconhecida entre HAB e tdnus simpatico, nossos achados sugeremque o aumento da
atividade simpatica pode estar envolvido no desenvolvimentode HDI (WEBER et al.,
1994; Smith et al., 2002). E digno de nota que o tdnus simpético tem sido geralmente
implicado na HSI, especialmente em individuos jovens, por aumentar o débito
cardiaco (PALATINI et al., 2018). No entanto, aumentos no impulso simpatico também
podem exercer efeitos preponderantes na PAD e, portanto, também podem contribuir
para o desenvolvimento de HDI, bem como de fenétipos de HAB (WEBER et al., 1994,
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WENTZEL et al., 2019). Alguns estudos avaliaram o impacto do HAB ou HABNC no
risco cardiovascular entre os grupos HSI e HDI. Uma analise anterior do Hypertension
and Ambulatory Recording VEnetia STudy avaliando individuos com menos de 45
anos, mostraram que os individuos com HSI ou HDI com HAB néo tiveram risco
aumentado em comparagdo com individuos NV de desenvolver hipertensdo sustentada
durante um acompanhamento de 6,9 anos (PALATINI et al., 2018A). A avaliacédo de
individuos com HDI com HAB e idade média de 53 anos mostrou valores semelhantes
de espessura da intima-média da carétida, um marcador substitutode aterosclerose,
guando comparados com individuos normotensos (MANIOS et al., 2016). Além disso,
individuos com HSI ndo tratados e tratados com idade média entre 60 e 70 anos que
tiveram HAB ou HABNC mostraram um risco de eventos cardiovasculares adversos
comparaveis com normotenséo ou hipertensdo controlada, respectivamente, durante
um acompanhamento médio de 10,6 anos.>? Este corpo de evidéncias sugere que HSI
ou HDI com fenétipos do avental branco podem ter caracteristicas cardiovasculares
mais semelhantes a normotenséo ou hipertensédo controlada e, portanto, podem ser
mais suscetiveisa sofrer tratamento anti-hipertensivo excessivo e eventos adversos
induzidos pelo uso desnecessario de medicamentos redutores de PA (POWERS et
al., 2011). Por outro lado, HAB e HABNC também foram relacionados a resultados
cardiovasculares adversos em populacdes alternativas, levantando a suposicao de
gue os fendtipos do avental branco podem néo ter um prognéstico benigno (MANCIA,
G. et al., 2006).

Alguns aspectos deste quinto sub-estudo merecem comentarios
adicionais. Em primeiro lugar, pode-se argumentar que 0s niveis mais baixos dePA de
consultério com HSI e HDI, que estavam mais préximos dos limiares de PA usados
para definir a presenca de hipertensdo em consultorio, podem explicar a maior
prevaléncia de fenoétipos de avental branco na HSI e HDI em comparagdo com HSD.
No entanto, os resultados da analise de sensibilidade mostraram que a maior
prevaléncia de fenotipos de avental branco com HSI e HDI em comparagcdo com HSD
permaneceu significativa ap0s o ajuste para os niveis de PA de consultério na maioria
dos subgrupos de idade de participantesde HSI e HDI, argumentando contra tal
suposicdo. Em segundo lugar, de acordocom estudos anteriores,?®91 encontramos
uma prevaléncia maior de HAB e HABNC com o aumento da idade em nossa amostra
estudada (DEN HOND et al., 2003; DOLAN et al., 2004; FAGARD et al., 2005;
BULPITT et al., 2013). E importante ressaltar que a prevaléncia de HAB ou HABNC,
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bem como a magnitude do efeitodo avental branco mostrado aqui, concorda com 0s
dados obtidos em populacdes alternativas, particularmente em individuos em idade
mais avancada (DEN HOND et al., 2003; DOLAN et al., 2004, FAGARD et al., 2005).
No entanto, € importante reconhecer que, distintamente de varios dos estudos acima
mencionados, nossas medi¢bes de PA em consultérioforam derivadas da média de
duas, em vez de trés leituras. Além disso, nossas medidas da MRPA foram derivadas
da média de trés leituras, o que difere das diretrizes atuais de hipertensdo do
ACC/AHA de 2017 e da European Society of Hypertension/European Society of
Cardiology, que recomendam a média deduas leituras na MRPA (WHELTON et al.,
2018; WILLIAMS et al., 2018). Portanto, é possivel que a prevaléncia de HAB ou
HABNC e a magnitude do efeito do avental branco em nossa analise estejam
superestimadas.

Algumas limitacdes deste estudo devem ser apontadas. Em primeiro lugar, as
informacdes sobre covariaveis relevantes, incluindo diabetes mellitus, tabagismo,
ingestdo de alcool, doenca cardiaca coronaria, insuficiéncia cardiaca, acidente
vascular encefélico prévio e doenca renal cronica ndo estavam disponiveis. Em
segundo lugar, a falta de conhecimento sobre os resultados adversos no
acompanhamento impede nossa capacidade de avaliar o valor prognéstico dos
fendtipos do avental branco entre os grupos estudados.Terceiro, embora a MRPA e a
MAPA avaliem as medidas de PA fora do consultério, suas estimativas de avental
branco e fen6tipos mascarados podemnao ser semelhantes (STERGIOU et al., 2005).
Assim, estudos adicionais de MAPA sao necessarios para validar os achados atuais.
Por outro lado, o grande tamanho da amostra ea inclusdo de varios centros em nossa
analise sao pontos fortes do estudo. Alémdisso, a prevaléncia notadamente maior de
homens na HSI em idades mais jovens e o maior IMC na HDI em comparagéo com
HSI concordam com as evidéncias disponiveis e reforcam a validade de nossos dados
(CHIRINOS et al., 2009; LURBE et al., 2016; PALATINI et al., 2018A, 2018B).

5.6 SUB-ESTUDO 6

Em relacdo ao sexto sub-estudo, avaliamos uma grande amostra do mundo
real de individuos tratados e nao tratados e descobrimos que mudar o ponto de corte
anormal da MRPA de 135/85 para 130/80 mmHg e manter o pontode corte anormal do

escritorio em 140/90 mmHg levou a um aumento de duas vezes no prevaléncia de
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fendtipos de hipertensdo mascarada, uma diminuicdo de aproximadamente 50% na
prevaléncia de fenotipos de hipertenséo do aventalbranco e aumento da deteccéo de
fendtipos de hipertensdo sustentada ediminuicdo da deteccdo de NV e HC. Também
observamos um aumento de aproximadamente 50% na prevaléncia somada de
fenotipos de hipertenséo derivados de valores elevados de MRPA ao mudar o ponto
de corte de MRPA de 135/85 para 130/80 mmHg. Dado o valor prognéstico superior
das medidas da MRPA em comparacdo com as medidas da PA em consultério,?+27
0s presentes achados apoiam a necessidade de afericdo regular da PA fora do
consultorio para identificar e controlar a hipertensdo ao usar um ponto de corte
anormal da MRPA de 130/80 mmHg. Além disso, a prevaléncia notavelmente elevada
de fenotipos mascarados associados a ado¢ao do ponto de corte de MRPA de 130/80
mmHg pode fornecer uma explicacdo potencial para o risco cardiovascular residual
relatado para pacientes com niveis de PA de consultérioabaixo de 140/90 mmHg
(WHELTON et al., 2018). Por outro lado, vale ressaltar que diminuir o ponto decorte
anormal da MRPA para 130/80 mmHg também pode aumentar o uso de anti-
hipertensivos e custos relacionados. Mais estudos avaliando os resultados em longo
prazo sdo necessarios para confirmar se a adocdo de um ponto de corte mais baixo
da MRPA tem custo-efetividade favoravel.

O ponto de corte da MRPA de 130/80 mmHg foi proposto anteriormente pelas
diretrizes de hipertensdo do ACC/AHA-2017 de 2017 (WHELTON et al., 2018). No
entanto, as diretrizes de ACC/AHA-2017 também sugeriram um ponto de corte de PA
do consultério de 130/80 mmHg, que difere marcadamente do ponto de corte de
consultério usado na analise atual (140/90 mmHg). Portanto, o impacto de nossos
pontos de corte de PA estudados e aqueles propostos pelas diretrizes ACC/AHA-2017
ndo sdo intercambiaveis. Na verdade, estudos anteriores mostraram que a
substituicdo dos pontos de corte "tradicionais” de PA (ou seja,140/90 mmHg para PA
no consultério e 135/85 mmHg para MRPA) por aquelespropostos pelas diretrizes de
hipertenséo arterial ACC/AHA-2017 estava associada a aumentos na prevaléncia de
fendtipos de hipertensdo do avental branco e diminuigéo dos fenétipos de hipertenséo
mascarada,?®%6 que foram contrarios aos nossos achados atuais.

Este estudo teve algumas limitacdes. Em primeiro lugar, os dados sobre fatores
de risco cardiovascular alternativos, incluindo diabetes, tabagismo e dislipidemia, ndo
estavam disponiveis. Em segundo lugar, a falta de informacdes sobre resultados

adversos no acompanhamento limita nossa capacidade de avaliar o valor prognostico
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dos fendtipos de hipertenséo. Terceiro, é possivel queo viés de selecao influenciou a
prevaléncia dos fendtipos estudados. Nesse sentido, os pacientes que procuraram
avaliacdo da PA poderiam estar mais preocupados com seus niveis pressoricos e,
portanto, poderiam estar sob maiorrisco de niveis pressoricos elevados, aumentando,
em Uultima instancia, a prevaléncia de fendtipos pressoricos anormais em nossa
amostra. Por outro lado, o grande tamanho da amostra e a natureza multicéntrica de

nosso protocolo sédo pontos fortes do estudo.

5.7 SUB-ESTUDO 7

O principal achado do sétimo sub-estudo foi que a hipertensdo braquial isolada
e a hipertenséo braquial isolada foram associadas a maior risco de avental branco e
hipertensdo mascarada, respectivamente. E importante ressaltar que essas
associacdes persistiram apoés o ajuste para fatores de confusado relevantes, incluindo
niveis basais de PA no consultério (FEITOSA et al., 2021). A associacdo marcante
entre hipertensdo braquial isolada e hipertensdo do aventalbranco mostrada aqui
concorda com dados anteriores que sugerem uma alta prevaléncia de niveis normais
de PA central e avental hipertensdo em jovens hipertensos (HULSEN et al., 2006;
PALATINI et al., 2018A), e demonstra ainda que essa relacdo ndo se restringe a
individuos mais jovens. Por outro lado, a associagcao de hipertenséo braquial isolada
com o efeito do avental branco indica que aumentos na atividadesimpatica também
podem desempenhar um papel na elevacao isolada da PA braquial no consultério
(MANCIA et al., 2015).

A relacdo entre hipertenséo central isolada e fenétipos de hipertenséo fora do
consultorio tem sido pouco explorada. Um estudo anterior ndo encontrou associacéo
entre hipertensdo mascarada e elevacao isolada da PA central em 201 pacientes
hipertensos tratados (SCHULTZ et al., 2012). No entanto, o pequeno tamanho da
amostra e os diferentes critérios utilizados para definir PA braquial elevada (somente
PAS braquial 2140 mm Hg) e PA central (somente PAS central 2116 mm Hg) naquele
estudo pode ter contribuido para explicar as discrepancias comnossos achados atuais.

Independentemente dos mecanismos subjacentes, a associacdo de
hipertensdo central isolada e hipertensdo braquial isolada com fenétipos de PA
ambulatorial tem implicacdes clinicas. As diretrizes atuais recomendam medidasde PA
fora do consultério para o diagnéstico e tratamento dahipertensdo (WHELTON et al.,
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2018; WILLIAMS et al., 2018; UMEMURA et al., 2019; BARROSO et al., 2021), mas
essa abordagem pode ser prejudicada pela disponibilidade limitada de dispositivos e
problemas de adesao dos pacientes (BAGUET, 2012), levantando a necessidade de
identificacdo de alvos preferenciais para medidasde PA fora do consultério. Dada a
crescente disponibilidade de técnicas que permitem medidas viaveis e simultaneas da
PA central e braquial (CHENG et al., 2020), o diagnoésticode elevacfes discordantes
da PA central ou braquial no consultério poderia ser usado para identificar alvos
preferenciais para medidas fora do consultério. Por outro lado, em servicos que
realizam MAPA de rotina, a presenca de hipertensdomascarada poderia ser usada
para reconhecer individuos com maior risco de elevacédo da PA central entre aqueles
com PA braquial normal no consultério.

Algumas limitacdes deste artigo devem ser reconhecidas. Em primeiro lugar,
nossos resultados foram derivados de um uUnico centro e, portanto, podemnéo ser
generalizaveis para todos os individuos com hipertensdo central isoladae hipertensdo
braquial isolada. Em segundo lugar, nossos dados sobre medidasde PA central sdo
especificos para o dispositivo Mobil-O-Graph PWA operandono método de calibracdo
C1 (PAS e PAD braquiais) e podem néo se aplicar a outros dispositivos de PA central
com diferentes fun¢des de transferéncia generalizadas ou métodos de calibragéo para
derivar PA central (SHARMAN et al., 2017). Em terceiro lugar, as medidas fora do
consultério foram derivadas da MAPA. Portanto, maisestudos sd0o necessarios para

confirmar se os resultados atuais sao reproduziveis com a MRPA.
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6 CONCLUSAO

A deteccdo do fendbmeno do avental branco aumenta acentuadamente,
enquanto a proporgao do fendmeno mascarado diminui quando se aplicaos
valores de corte propostos pelas diretrizes do ACC/AHA de 2017,

Ha& alta prevaléncia de individuos tratados com PAS menor que 120 mmHg
no consultério ou na MRPA,;

Considerando a diferenga entre PA no consultério e a MRPA, o ponto decorte
de 15/9 mmHg teve o melhor desempenho para a detecgédo de HABNC e
estagios maiores de PA no consultério do que na MRPA, enquanto o corte
de -1/-1 mmHg teve o melhor desempenho para a identificacdo de HMNC e
estagios mais baixos de PA no consultério do que na MRPA. Esses pontos
de corte podem ser marcadores de efeitos significativos do avental branco e
mascarado e podem ser Uteis para a identificacdo de alvos preferenciais para
medidas mais rotineiras de MRPA com o objetivo de definir esquemas
terapéuticos apropriados;

Valores de MRPA correspondentes aos limiares de PA no consultério
propostos pelas diretrizes do ACC/AHA de 2017 podem ndo refletir os valores
reais observados na pratica clinica;

A HSI e a HDI foram associadas a maior prevaléncia de HAB e HABNC
quando comparadas com HSD em todas as faixas etarias. Em particular,HSI
tratada e ndo tratada com idade inferior a 60 anos e HDI tratada de todas as
idades foram os grupos com maior risco de ter fendtipos de HAB;

A mudanca no ponto de corte anormal da MRPA de 135/85 para 130/80
mmHg, com manutencdo do ponto de corte anormal do consultério em
140/90 mmHg foi associada a aumentos marcantes na prevaléncia de HM,
HMNC, HS e HSNC e redug¢fes na prevaléncia de HAB, HABNC, NVe HC;

A hipertensdo braquial isolada e a hipertensdo central isolada foram
associadas a maior risco de hipertensédo do avental branco e de hipertensao
mascarada, respectivamente, sugerindo que dissociacdes naPA braquial e
central podem ser Uteis na identificagdo de individuos commaior risco de

apresentar fenotipos de PA alterados fora do consultorio.
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LETTER TO THE EDITOR

WILEY

Impact of 2017 ACC/AHA hypertension guidelines on the
prevalence of white-coat and masked hypertension: A home

blood pressure monitoring study

Dear Editor,

The 2017 American College of Cardiology/&merican Heart Association
[ACC/AHA) hypertension guidelines modified the criteria for recogni-
tion of hypertension phenotypes, using a threshold of 130/80 mmHg
for office, home, and daytime ambulstory blood pressure (BF)
measures.* When compared with the traditional criteria [TRAD-C)L ™
that is 140/90 mmHg for office and 135/83 mmHg for home and
ambulatory daytime BF, adoption of 2017 ACC/AHA criteria (ACCS
AHA-C) led to marked increases in the prevalence of sustained hy-
pertenzion and sustained uncontrolled hypertenzion and decreases
in the frequency of normotension and controlled hypertension. ™™
However, the impact of ACC/AHA-C on the prevalence of alter-
native relevant phenotypes**® such as white-coat hypertension,
white-coat wncontrolled  hypertension, masked hypertension,
and mazked uncontrolled hypertension, in clinical practice is not
established.

This study evaluated 3778 individuals (2939 untreated and 2837
treated with BP-lowering medications) with age =18 years from two
Brazilian cardiology centers who underwent home BP monitoring
between March 2005 and February 2018. The study protocol con-
forms to the ethical guidelines of the 1973 Declaration of Helzinki
and was approved by the Ethics Committee of the Oswaldo Cruz
University Hospital /FROCAPE Complex, which waived the require-
ment for informed consent. Two clinic BP readings were taken at 60-
sacond intervals after 3 minutes of rest using Omron HEM-7OSCP
({Omron Healthcare, Kyoto, Japan) or Microlife BP3ACI-1 (Microlife,
Dunedin, FL, U5A) devices, and their mean was defined as the office
BR Three home BP measurements were obtained at §0-second in-
tervals after 3 minutes of rest in the moming and evening for four
conzecutive days using the same device. The average of both mom-
ing (11.6 + 1.1 readings) and evening {114 + 1.4 readings) BP values
was defined as home BP values. Definitions of hypertension pheno-
types are shown in Figure 1 legend. Comparisons among the groups
were performed using chi-square test.

Untreated participants(n = 2939 were48%males, had mean + 50
values of age = 51 = 18 years, body mass index = 28.1 + 5.2 kg/m?,
office 58P = 135 + 1B mm Hg and DBP = 82 £ 11 mm Hg, and home
58P =126+ 14 mmHg and DBP=76:zPmmHg Participants
using BP-lowering medications (n=2839) were 44% males, had
age= 58 £ 15 years, body mass index= 287 +51 kg/m?, office
5BP=139+20mmHg and DBP=-B82:12mmHg, and home
58P = 129 + 16 mm Hg and DBP = 75 + 10 mm Hg.

There were (P « 0.001) increases in the prevalence of sustained
hypertension (from 22% to 42%) and white-coat hypertension
(from 19% to 30%) and decreases in the prevalence of normoten-
sion (from 52% to 24%) and masked hypertension (from 7% to 3%)
in wntreated participants when changing the BP thresholds used
in TRAD-C to those recommended by ACC/AHA-C (Figure 1A)
Incarporation of ACC/AHA-C increased the frequency (P < 0.001)
of sustained wncontrolled hypertension (from 2B% to 4B%) and
white-coat uncontrolled hypertension (from 20% to 29%) and de-
creased the frequency of controlled hypertension (from 45% to
19%) and masked uncontrolled hypertension (from 7% to 4%) in
treated participants (Figure 1B). Furthermeore, the summed prev-
alence of white-coat and masked hypertenzion among untreated
participants was higher when defined by ACC/AHA-C a5 com-
pared to TRAD-C (34% vs. 246%; P« 0.001), and similar findings
were noted for the summed prevalence of white-coat and mazhed
uncontrolled hypertension among treated participants [33% wvs.
27%; P« 0L001)

The present data show that the detection of white-coat phe-
nomenon markedly increases, while the proportion of masked phe-
nomenon decreases when applying ACC/AHA-C instead of TRAD-C.
Furthermaore, the sum of individuals with white-coat and masked
phenomena was higher when defined by ACC/AHA-C than when
defined by TRAD-C. Given that white-coat and masked phenomena
have been assodated with worse cutcomes as compared to nomo-
tension or controlled hypertension,*** these results highlight the
need of systematic out-of-office BP monitoring to identify diverse
hypertension phenotypes in clinical practice, particularty in the light
of ACC/AHA-C.
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FIGURE 1 Prevalence of hypertension phenotypes in individuals untreated (A) or treated (B) with antihypertensive medications
defined by traditional* and 2017 ACC/AHA criteria**. *Untreated participants: white-coat HT (O5BP = 140 mm Hg or OD8P = 90 mm Hg
and HSBP « 135 mm Hg and HDBP « 85 mm Hg), masked HT (O5SBP < 140 mm Hg and ODBP < 90 mm Hg and HSBP = 135 mm Hg

or HDBP = 85 mm Hg), sustained HT (OSBP = 140 mm Hg or ODBP = 90 mm Hg and HSBP = 135 mm Hg or HDBP = 85 mm Hg),

or normotension (OSBP < 140 mm Hg and ODBP < 90 mm Hg and HSBP < 135 mm Hg and HDBP « 85 mm Hg). The corresponding

terms in treated patients were white-coat uncontrolled, masked uncontrolled, sustained uncontrolled, and controlled HT, respectively.
**Hypertenzion phenotypes were defined using the threshold of 130/80 mm Hg for office and home blood pressure measures. ACC/AHA:
American College of Cardiology/American Heart Association; HT: hypertension; OSBP: office systolic blood pressure; ODBP: office diastolic
blood pressure; HSBP: home systolic blood pressurs; HDBP: home diastolic blood pressure
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How should treated hypertensive patients with
systolic blood pressure below 120 mmHg be
managed?
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This commentary refers to ‘2018 ESC/ESH Guidelines for

the management of arterial hypertension’, by B. Willams
et al. doi:10.1093eurheartj/ehy339.

New European Society of Cardiology/European Sodety of
Hypertension guidelines for the management of artenal hypertension
were recently published.! One major novelty was that offce systolic
blood pressure (SBP) should not be targeted to values <120 mmHyg
in treated patients, due to a higher risk of adverse events. Although
not providing formal out-of-office blood pressure (BP) targets naw
guidelines sugpested that differences between office and out-of office
SBP become negligble <120 mmHg.! This could lead to the inter-
pretation that treated patients with office or home SBP <120 mmHg
are at increased risk of adverse events. Therefore, estimating the
magnitude of treated patients with office andlor home SBP <120
mmHg in clinical practice is an important task.

To address this issue, we evaluated 2839 treated Brazilian hyper-
tensve indviduals (age=57.7 £ 14.5 years, 44% men) from two cardi-
ology centres who underwent home BP monitoring from March
2005 to February 2018. This study was approved by the Oswaldo
Cnz University Hogpita/PROCAPE Complex ethics committee

Among all studied patients, 1888 (66%) had office and home SBP
>120 mmHg, 299 (11%) had office and home SBP <120 mmHg, and
111 (4%) ard 541 (19%) had SBP <120 mmHy exclusively at the of-
fice and home, respectively (Figure 1). Notably, among 1213 patients
with controlied office SBP (2120 and <140 mmHg)' and 1216
patients with uncontrolied office SBP (> 140 mmHg).! 442 (36%) and
99 (8%) had home SBP <120 mmHg, respectively.

These findings suggest that the proportion of treated patients with
office or home SBP <120 nmHg is not negligble. They further indi-
cate that out-of-office BP monitoring, which & strongly encouraged
by the new guidelines,! may reveal numerous patients with

Office SBP, mmHg
BO 100 120 40 180 100 200 200 240

Home SBP, mmHg

Figure | Relstionship between office and home systolic blood
presure.

controfled or uncontrolled office SBP, but with home SBP <120
mmHg. Although a }curve assocation between office BP and adverse
outcomes has been extensively reported in treated patients, avail-
able data predudes a definite condusion for home BP. However,a |-
curve rdatonship between home BP measures and dinical events
have been alo suggested in samples showing high presalence of
treated hypertension, with a higher nisk apparently below the range
of 115-124 mmHyg?

Based on these data, some intuitive questions may arise: (i) should
the dosing of anthypertensve medication be reduced in treated
patients with office SBP already <120 mmHg to move their BP onto
target range? (i) Should treated patients with home SBP <120 mmHg

* Comesponding athor. Tedfaxe +55 19 3521 7834, Emal wihy(@¥cmunicamp be
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be considered at a risk similar to those with office SBP <120 mmHg?
Clarification of these isues might help physidans to manage their
patients in the light of the new European Sodety of Cardiclogy!
Evropean Sodety of Hypertension guidelines.
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Abstract

The values usad to define the presence of white-coat or masked blood pressure (BP) effects are arbitrary. The aim of this
study was to investigate the accumacy of several cutoff points based on the difference betwezn office and home BP (ABF)
values to detect white-coat uncontrolled (WIUCH) and masked uncontrolled {MUCH) hypentension, which are phenotypes
with adverse prognoses, in a large cohon of tmeated hypenensive patients. This multicenter cross-sectional study included
6,049 treated hypertensive patients (40% males, mean age 39.1= 144 years) who underwent office and home BP
monioning. We compared the sensitivity, specificity, area under curve (AUC), and positive (PPV) and negative (NPV)
predictive values of several ABP cutoffz to detect WIUCH and MUCH. The 153% mmHg cuinff, which reflects a 1.0 standard
deviation of the ABP, showed the best AUC (0,783, 95% CI =0.772-0.7%) for the detection of WUCH, particulady in
individuals with office grade 1 hypertension (AUC =011, 953% CI =0.793-0.829). The —1I/—]1 mmHg cutoff, which
comsiders all individuals who had lower systolic or disstolic BP levels in the office than at home, had the highest ALC
0822, 95% Cl =0.808-.836) for the datection of MUCH. Both cutoff values slso had the best performances for
identifying all patients with higher and lower office-than-home BP grades. In conclusion, the 1 5% and —1/—1 mmHg cutoffs
showed the best performance for the detection of treated hypenensive patents with WUCH and MUCH, respectively, and
therefore might be markers of significant white-coat and masked effects and could be useful for identifying prefenential
targets for more routine home BP measumes,

Keywords Home blood pressure - White-coat hypenension - Masked hypentension
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The management of hypertension depends on accurate
blood pressure (BP) measurement so that antihypenensive
treatment can be appropriately recommended [3]. BF is
frequently assessed at the office, but this measure usually
over/inderestimates the tue BP walues [4, 5], msultng in
phenotypes with worse prognosis compansd with controlled
hypenension among treated hypenensive patients, such as
white-coat (high office and normal ow-of-office BP)
uncontrollad (WUCH) and masked (normal office and
high out-of-office BF) uncontrolled {MUCH) hypentension
[H—8].

The difference between office and owt-of-office BP
measures, which, depending on the direction, can be
defined as a white-coat or masked effect and may reflect an
inherent chamcteristic of BP in the examined individwal
because office-induced imcreases or decreases in BP
wsually persist in subsequent measures [9-12]. The mag-
nmitude of thiz difference can be marked and melevant to
patient management [12, 13]. For instance, people with
significant white-coat effects are recommendad to have
mone routine out-of-office BP measures as an adjuvant
strategy to monitor the thempeutic response [14]. How-
ewver, there is no consensus value to define the presence of
significant whitc-coat or masked effects in treated hyper-
tensive patients because although several BP cutoffs have
been sugpested, their clinical melevance has not been
established [13, 15-19]. The main objective of the present
study was to investigate the sensitivity, specificity and
accuracy of several cwoff points for the difference
betwesn office and home BP measures (ABP) to detect
WUCH and MUCH in a large multicenter sample of
patients wsing BP-lowenng medications who underaent
home BF monitoring. In addition, we tested the perfor-
mance of the cutoffs for the identification of patients with
higher and lower office-than-home BP gmades.

Methods
Design

This cmss-sectional study included individuals aged 18
years or older from two independent populations, The first
population comprized 3777 individuals (2838 wsing and
2939 not using BP-lowering medications ) from two Bra-
zilian cardiology centers who underwent home BP mon-
itoring exams between March 2005 and Febmary 2018
[20, 21]. The second population comprised 53793 indivi-
duals (3211 uwsing and 2582 not using BP-lowering med-
ications) from 46 Brazilian centers who performed home
BF monitoring and used an online platform {ararw.
telemmpacom) between May 3017 and MNovember 201E.
For the main analysizs in thizs study, we evaluated G049

SFRINGER NATURE

participants using BP-lowering medications who were
merged from the two studied populations. In addition, we
also evaluated the 5521 participants merged from the twao
studied populations who were not wsing BP-lowering
medications. The protoco]l conformed to the ethics guide-
lines in the 1973 Declamtion of Helsinki and was
approved by the Ethics Committee of the Oswaldo Cruz
University Hospita/PROCAPE Complex and by the Fed-
cral University of Goids, which waived the requirement for
informed consent.

BEF measurements, hypertension phenotypes and
clinical variables

Office BP was defined as the mean of two clinical BP
reading s taken after at least 3 min of rest in a medical office.
On the following day, participants staned to measure their
BF at home Three home BP measurcments were obtaned
in the morming and in the evening after at least 3 min of rest
for 4 consecutive days. Home BP values wemre defined as the
average of both the morming (11.6=1.1 readings) and
evening {11.3 = 1 4 readings) measurements. Devices foom
Ommon (Omrmon Healthcare, Japan), Micmolife (Microlife,
UK) and Gematherm (Geratherm Medical AG, Germany)
were used to perform the BP measumrements, and the same
device was used for all office and home BF measurements
in each participant

Hypenension phenoty pes among treated participants were
defined as follows: controlled hypentension [office systolic
BPF (5BF) < 140 mmHg and diastolic BP {DBF) < 90 mmHg
and home SBP < 135 mmHg and DBFP < 85 mmHg |, WUCH
{office SBPFz 140 mmHg or DBP z90mmHg and home
SBP < 135mmHg and DBEP<E5mmHg), MUCH (office
SBP < 140mmHg and DBP <% mmHg and home SBP =
135 mmHg or DBP = 85 mmHg) and sustained uncontrollad
hypenension (SUCH) (office SBP = 140 or DBP: %) mm Hg
and home SBPz 135 or DBPz ESmmHg) [20, 22], The
comesponding terms among untneated  patticipants  were
nomoiension, white-coat hypertension, masked hyperen-
siom, and sustained hypertension, res pectively.

Hyperiension in the office was defined a5 grade 1 if the
SBF = 140159 or the DBP = 9099 mmHeg, grade 2 if the
SBP =160-179 or the DBP = 100-10% mmHg ad grade 3
if the SBP was 2180 or the DBP was =1 10mmHg [22],
while hyperension at home was defined as grade 1 if the
SBP =13515 or the DBP = E5-94 mmHe, grade 2 if the
SBP =155174 or the DBP = 95104 mmHg and grade 3
if the SBF was 2175 or the DBP was 2105 mmHg [14].

Datn on sex, age and body mass index were gathered
from all participants. Information on the use of specific anti-
hypenensive medications was available for 4®1 indivi-
duals (68% of the paticipants who were using BP-lowering
medicatons).
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BP cutoffs for white-coat and masked effect

The differences betaeen office and home SBP (ASBPF) and
DEP (ADBP) measurements among participants using BP-
lowering meadications were used to build cutoffs to identity
white-coat (office BF higher than home BP) and masked
{office BP higher than home BF) effects. Seven ouinfis for
the white-coat effect were selacted: (a) ASBP 2 30 mmHg or
ADBP = 18mmHg [reflecting 2.0 standard deviations (50
of ASBP or ADBF], b) ASBPz20mmHg or ADBEFPz
15 mmHg [16]; {c) ASBPz 20mmHg or ADBP 2 10mmHg
[13, 15) (di ASBPz 15mmHz or ADBP:z9mmHg
{reflecting 1.0OSD of ASBP or ADBFP): () ASBPz14
mmHg or ADBPz 8mmHg [based on receciver operating
characterisiic (R(OC) curve cuinff points for ASBF or
ADBP that showed the best association with WUCH in our
sample]: {f) ASBPz 12 mmHg (reflecting the mean ASBP
plus 0250 of ASBF) [17]: and {g) ASBPz10mmHg
[14]. Seven cutoffs for the masked effect wem selecied:
{a) ASBP < —15 mmHg or ADBP £ —9 mmHg (reflecting
—L05D of ASBP or ADBF) (b) SBP = -8 mmHg or
DBP< —4mmHg (refecting the mean ASBP mimus 1.1 5D
of ASBP or mean ADBP minus 1.1 5D of ADBF) [17]: c)
ASBP £ —EmmHg (reflacting the mean ASBP mnus 1.1 5D
of ASBPF) [17]: {d) ASBP< —6 mmHg or ADBP< -3
mmHg {reflacting the mean ASBP mims 1 50 of ASBP or
the mean ADBP minus | 5D of ADBP) [23]: (c) ASBP <
—fmmHg (refecting the mean ASBP minus | 5D of ASBP)
[23]. (f) ASBP £ —5mmHg or ADBP £ -2 mmHg (based
on the ROC curve cunff poine for ASBP or ADBP that
showed the best association with MUCH in our samiple; and
g) ASBP< —1mmHg or ADBP < —1 mmHg [17, 1§, 23].

Statistical analysis

Continuous and categorical varisbles are expressed as the
mean £ 50 and the number of subjects and propontion,
mspectively. In the primary analyses, the sensitivity, spe-
cificity, positive predictive value (PPV), nogative predictive
walue (NPV) and area under the curve (AU denived from
RO curves with the studied cutoffs for detecting WIUCH
or MUCH among treated hypentensive participants weme
calculaed. The tests of equality of the AUCs from the ROC
curves wene performed with the Stata raccomp command,
using a chi-square test In the secondary analyses, we
compared the performance of the cutoffs to detect: {a) all
treated hypenensive participants with significant decreases
in BF grade at home, i.c., the sum of the participants with
WICH and those with SUCH who had a hypertension
grade at the office higher than that at home and (h) all
treated hyperiensive participants with significant incroases
in BF grade at home, i.e., the sum of the participants with
MUCH and those with SUCH who had higher hypertension

grades at home than at the office. For the sensitivity ana-
lyses, we repeated the primary mnalysis as follows: (1) in all
treatad hypertensive participants stratfied by sex: (2)in the
subsample of panicipants with avalable information on
anti-hypertensive drug class use (n= 4M1); and (3} in the
sample of individuals who were not taking antihyperiensive
medicatons (k= 5521). P-valnes <(1.05 were considencd
statisfically significant. The statistical analysis was per-
formed using Stta software version 4.1 (Stata Corp LP,
College Station, TX, USA)L

Results

The clinical charactenstics of the treaied hy pertensive par-
ticipants {rn= &MY} are shown in Table 1. These indivi-
duals were 40% male and 59.1 £ 14.4 years old and had a
body mass index of 289 £ 5,1 kg/m®, The office SBP, office
DBF, home SBP and home DBP values were 1382 =211,
B29=122, 12892163 and 772 = 10.3mmHg, respec-
tively, resulting in ASBP and ADBP values of 922153
and 57 8 8mmHg, respectively (Tabke | and Supple-
mentary Fig. 1). The numbers and percentages of partici-
pants with controlled hypentension, WUCH, MUCH and
SUCH were 3063 (43%), 1140 (19%), 537 (9%), and 1768
{29%), mspectively (Tabke 1)

White-coat effect

The disribution of treated hypemensive  participants
according to the 7 cutnfts for the white-coat cffect (ASBP/
ADBP=3V1E, 20615 20010, 154, or 148 mmHg, and
ASBP =12 or 10mmHg) is shown in Supplementary
Tahke 1. Table I shows the sensitivity, specificity, PPV,
NPV and AU for the sdied cutoffs for the datection of
WUCH. The 154 mmHg cutoff resultad in the highest AUC
{0,783, 955% CI=0.772-0.7%) far the datection of WLICH,
followed by the 148 mmHg (AUC =0.778, 95% Cl=
07680788, p=0046 compared with the 154 mmHg
cutoff) and V10 mmHg (AUC =0.7649, 95% Cl=
07560783 p=0004 compared with the 15/ mmHg
cutoff) cutoffs. The sensitivity and specificity of the
159 mmHg cotoff were 897 (95% Cl =E7.5-91.4) and
669 (95% Cl= 65.6-68.3), respectively.

Maost (B1%) of the participants with WUCH had office
grade | hyperension. In this subpopulation, the 15/ mm Hg
cutoff mesulted in the highest mumencal AUC for the
datection of WUCH (0E11, 95% CI =0.793-0.829), with a
sensitivity of 7.4 (95% CI =85.1-89.4) and a specificity of
T49 (95% Cl=T19-77.7). In conirast, the studied cuinfis
showed poor performance among participants with office BF
grades 2 and 3 hy pertendon due to the low specificity for the
detection of WIUCH (Supplementary Table Z).
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We further tesied the ability of the swdied cutoffs to
identify all treated hypentensive individuals with significant
decreases in BP grades at home (r = 173%). The sum of
participants with WIUCH and those with SUCH who had a
hypertension grade at the office higher than at home was

Tabde 1 Characlerstics of reated hyperimsive patients

Characteristics n =69
Male sex, n () 2388 (4R
Age (years) 591144
Bady mass index (kgindy IG5
Difice SBP (mmg) 13824211
Office DBP {manHg) B19% 1232
Home SBP {mmg) 1289 +143
Heamse DBP {mmaig ) T2+ 103
Walil home BP mensures, n 2342
HT phenotypes, n (%)
Camirolled HT 2603 (43)
While-ad unconinolled HT 1140 1%
Masked unconinolled HT 537 (%
Sustwined umooniralled HT 1769 2%
Oiitice BP grades, n (%)
MNormal (<1 AN mmEg ) 3140{52)
Crade 1 HT (140=1 59809 mmHg) 1811 {3k
Crade 2 HT (160=1 74 100=108 mmHg) 741 {12)
Cirade 3 HT (2181 10 mumbg ) 357 (&)
Hamee BP grades, n (%)
Morma] (<1 3585 mmHg ) 3743 (62
Crade 1 HT (135-1 548594 mmHg) 1740 (2%
Crade 2 HT (155-17485= 14 mmHg) 435 (T

Crade 3 HT (21757105 mmg) 131 {2y

B hlood pessre, SBFP syswlic BP, DEF d=swhc BP, AT
by periension

calculated (Table 3). In thiz anabysis, the 154 mmHg cuto ff
resulted in the highest AUC (0833, 95% Cl=0E823-0.5842;
p-value at least =002 compard with all other caofis)
among the studied thresholds, with a sensitivity of 91.1
(95% CI =89.7-924) and a specificity of 75.4 (95% Cl=
T41-T6H.T)

Masked effect

The diswibution of teated hypenensive participants
according o the 7 cuinffs for the detecton of the masked
cffact (ASBRADBP =—-15-9, —&—4, —6/-3, -5'-2
or —1/—1 mmHg, and ASBF = —§ or —6mmHg) is shown
in Supplementary Table 3. The sensitivity, specificity, PPV,
MNPV and ALUC for the studied cutoffs for the detedion of
MIMCH are shown in Table 4. The — 1/'—1 mmHg cutoff
resulted in the highest AUC (0822, 95% Cl1=0.808-0.8346;
P at least = 0001 companed with the other studisd cutoffs),
with a sensitivity and specificity of 90.1 (95% Cl=
7392 5) and 74.2 (95% Cl= T3.0-75.4), mspectively.

We also tested the accuracy of the proposed cutoffs for
the identificaton of all eaed hy penensive individuals with
significant increases in BP grades at home (r =T01), ie.,
the sum of the participants with MUCH and those with
SUCH who had hypertension grades higher at home than at
the office (Table 5). The —1/—1 mmHg cwtott resulted in
the highest AUC (0LE26H, 95% Cl=0813-0E¥; p at
least = 0.005 com pared with the AUCs of the other cutofts),
with a sensitivity of 892 (95% Cl =86.6-91.4) and spe-
cificity of T6.0 (95% Cl=T4.9-77.2}.

Sensitivity analysis

We mepeated the primary malysis stmtfied by sex. This
sensitivity analysis showed that the 154 and —1/—1 mmHg

Tabde 2 Performance of studied coiodfs derived from the difference between office and bome BFP o detect whitescost unconirmolled hyperiension®

amemg reaed hyperensive paients

ABP Semsitivity, % Specilicity, % FFY, % (95% CI) NPV, % @&5% CIy ALUC (95% CI) pvahe**
cutafTs, mmilg 95% I B5% CI)

3N1E 3R 352-90.9 928 (9L 1-93.5) 55.2{516-58T) BO.H (R56-B75) 0654 (0600669 <LK

e ) a3 B3.5-69.1) BLO(EL9-851h 49.0{465-51.5) 915 (AH-9230 0751 (LTIT-0L766)  <(LMK
AW ™5 (F7.0-81.5) T4A(TII-T58) 419398440 S0 95297y 0.7 (0.T756-0.783) (LK
154 BT @.8-914) 6.9 (65.6-68.3) AT (368405 966 (95.9-97.10  (LTR3 (L7T2-0.794) —
1455 925 S9-940h 63.0 (6 1.6-64.4 36T (3503850 993 (96.T-979) OUTTR (0LT6E-0LTER) (LG
12 (SBF) E3.l B0LB-85.2) A (69 3-TLE) 39.6(376-416) 947 (9559-954) 0768 (0.756-0.781) (LNE
1} (SBF) .7 @57-88) 65.1 (63.8-66.5) 36.9(351-38.T) 958 (95.1-96.5) 0.4 (0LT53-0.776) (LN

AR P difference hetween office and home BP, A UC area under ROC curve, PPV positive predictive valoe, NPV negative predicti ve valoe, BF hlood

essure, SEF sysiohc BF; DEF diasolic BF; C7 onfidence interval

e 5BP= 140 or DEP 29 mmHg and home SBP < 135 and DBP < 85 mmHg
*poyvalue for the differnce betwesn ALC of studied BF cutafls vs. AUC of 155 mmHg aued®
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Table 3 Performanmas of studied BF aotndTs derived from the difference betwsen affice and home BP o daect the sum of patients with white-cost
mcmnirolled hyperension® and thise with sistned momnirolled hypestension who had hyperiension grade higher 2 the office than a1 home
amemn g tredted hyperensive paients

ABP Semitivity, % Specificity, & PPV, & (95% CI) NPV, % @5% CI) AUC (95% CI) ekt
cutafs, maig 195 CI) @5% CI)

KL WY (75427 7.9 (97,498 3) HE.3(RSE-90.8) 801 (PO0-812)  (LGED(DATT-000 <000
AWIS 689 §6.7-71.1) 200 (91, 192 8) TLA(TES-T0T)  BEA (ST.0-R89) (804 (D793-0816 <000
A1 BLE (79.9-81 5 H2E(H1L7-83.9 G58(637-67.8) 019 (910-927) 0823 (D813-054 0020
15/ 91,1 H0.7-92.4) 75.4(74.1=76.7) 509 (SH0-618 955 (947-96.1)  OEIA(DED-08D -

14 936 ©23-WT) 71.1 (69.8-72.5) 56.7(548-585) 065 (95.5-97.1) (823 (DE15-0.832 <000
12 (SBF) B9 H3.2-86.6) THE (T7.5-80.00 617 (598-637) 928 (20-937) 0819 (DS0R-0H2 0004
10 (SBP) H90) (57, 4-90.4) TR (T1L6=T4.3) S7.1(552-589) 942 (99.4-950) 0810 (0S00-0820 <000

ARF difference hetween affice and home BP, A U area under ROC curve, FPVpositive predictive value, NPV negative predictive value, 87 hlood

preszure, SBF syswlic BP, DEF disalic BP, CT confidence interval

“ffice SBP 2 140 ar DAP =9 mmllg and bome SBP < 135 and DBP < 85 mmHg
**peyvalie for the diffesnce between ALC of studied BP cuoffs vs. AUC of 155 mmidlg at-off

Table 4 Perkirmance of studied cutolfs derived from the diffessnce baween affice and home BP o detact masked uncontrolled hy perienson®
amem g treded hyperensive paients

ABP Semsitivity, % Specilicity, % PPV, % (95% CI) NPV, % @5% CI) AL (95% CI) pevalue®®
cutalfls, mmilig 9% O 85% I

—15/~9 6 QR6-36.T) 95.7 (95.2-96.2) 426 (377-47.5 9536 (92.9-94.2) 0642 (D622-00.662) <(MKH
—R—-4 a5.2 H1.0-69.2) H7.2 (R6.3-88.1) 332 303-34.1y 953 (95.7-96.8) 0762 (DL741-LTEI <(MKH
—& (5BP) 46 @4.3-52.9 927 (9L.9-933) 392355430 W9 (2954 0L (DAES-LTZE)  <(MKH
—& -3 74.1 F2-T1.E) BN BIO-B5.H IL1(2E6=33T) 9.1 (%6975 0.7 (LTTZ-0E1H <A
—& (5BF) 515 (53.2-61.5) Ah (B E-9]1.4) ITA(341-40LE) 956 (B0-9%IT) 0] ([LT19-0.762) <A
—5-2 TAH (75.3-H23) B9 (TLE-ELT ZRT(264-3L1) W5 (O-9HOy 0799 (TR -0EITY  (MNR

=1i=1

ALl BT.3925)

TAZ(T30T54)

254 (235-27.4)

98T (9839900

LEZ2 (DEDE-0LE36)

ARF difference hetween affice and home BP, A UC area under ROC curve, PPV positive predictive value, NFY negative predictive valoe, 87 hlood

messure, SBF sysinlic BP, DEF distalic BP, CT conlidence mierval

“fice SBP < 140 and DBP < 9 mmiddg and home SBP 2 135 or DBP2 85 mmilg
“nyvalie for the diffesnce between ALC of studied BP cutoffs vs. AUC of —1/—1 mmig outaff

Table 5 Performance of studial BP culolls derived from the difference hetween office and home BP o detect the sum of patients with mosked

uncomnirolled hyperension® and those with susianal uncontralled hypetension who had hypeftension grade lower 21 the office than a1 bome
amemn g (reated hyperensive paients

ARP Semitivity, T Specificity, T PPV, ® (95% CI) NPV, % @5% CI) AUC (95% O pvaless
cutalls, mmllg {95 CI) ©5% CI)

—15/-9 [T GU-FTH %7 (96.2-97 1) STA(S25-623) 918 (H0-925) 0652 (D6M-06T <000
—8—4 658 H21-69.3) #5.9 (BEO-89.T) 437 (407468 952 (ME-9585) 0TI (0755-0.791) <000
—& (SBF) #0922 @5.5-53.0 0 1 {93,304 6) SLE(479-55T) 934 (917-040) 0716 (06U7-0.735 <000
—&—3 ™3 (LTS5 H5.8 (B4 0-H6.5) 407 (IRO-435) 9652 (956-967)  LED] (DTB-0E1E <000
—6 (SBF) 57.1 (53.3-60.5) 920 {91.3-92.T) AE4(449-518) W2 (D699 DM (0IT-0764 <000
—5—3 T2 TaAI-EL]) ETELT-EIT ATHGRIAND 968 (963-973) 010 0IH-DER MG
—1i—1 #92 B6.6-91.4) B0 {TATID LE(GOT-3500 92 (WI-UEA)  OEG(DEIE-0EW -

AR F difference hetween affice and home BP, A UC area under ROC corve, PPV pesitive predictive valoe, NFY negative predictive valoe, A7 hlood

pressure, SBF sysiwolic BP, DEF diztaic BP, C7 confidence interval

Mzl effect was defined 2 office SBP< 140 and DBEF < 9 mmilg and home 5BP = 135 or DBPz 85 mmlg
pyvalie for the diffesnce between AL of studied BP cuolffs vs. AUC of —1/—1 mmig omaff
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cutoffs resulted in the highest AUC valoes for the deiection
of WUCH and MUCH, respectively, intreated participants
of both sexes (Supplementary Tables 4 and 50

In 4091 treated participants, information regarding the
wse of antihypertensive drug classes was available. This
subzample had similar clinical chamcteristics compared
with the total population of treated hypertensive individuals
(Supplementary Table 6), and the uwse of angioensin-
comverting enzyme inhibitors, angiotensin receptor block-
ers, diuretics, betablockers, calcium channel blockers, cen-
tral alpha agonists and vasodilators was observed in 19%,
6l%, 37%, W% 26%, 4%, and 1% of the participants,
respectively. In this subsample, tie 154 and —1/— 1 mmHg
cutofts also resulied in the highest AUC values to dentfy
WUCH and MUCH, respectively, as well as significant
shifts in BP grmades from office o home (Supplementary
Tables 7 and ).

We funther evaluaied the accumcy of the cutoffs fior the
identification of white-coat hypenension, masked hyper-
tension and different office-than-home BP grades in 5521
individuals who performed home BP monitoring and were
not  tiking BP-lowering  medications  {Supplementary
Tables 9, 10, and 11). These addidonal anabyzes also
showed that the 154 and — 1/—1 mmHg cutoffs resultad in
the highest AT valuss for the identification of white-coat
hypertension and masked hyperension, respedtively, as
well as differences in office and home BP grades.

Discussion

This study compared the performance of several ABF cut-
offe for the detection of WUCH or MUCH, as well as
higher or lower office-than-home BP gmdes in a large
multicenter population of treated hypenensive patents and
reported two major findings. First, the 139 mmHg cutoff
resulted in the best performance with regand to the delection
of WUCH, patticularly in swhjects with office gmade |
hypertension. This cutoff also had higher accuracy for the
detection of all individuals who had a higher BP grade at the
office than at home. Seccond, the —1/—1 mmHg cutoff
resulted in the best performanes for the identification of
MUCH, aszwell as all individuals who had higher BP grades
at home than in the office. These findings suggest that the
158 and —1/— 1 mmHg cutoffs might be markers of sig-
nificant white-coat and masked effects, respectively, among
treated hypertensive individuals in clinical practice.
Hypertensive patients with a significant whike-coat effect
have been recommended to perform more rowtine owt-of-
office BP measures as an adjuvant sirategy to monitor te
therpeutic msponse [14]. However, there is no consensus
value to define the presence of a significant white-coat effect
becanse although several ABP cutoffs have been sugpestad,
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their clinical meaning is uncenan [13, 1517, 19]. This lack
of sandandization in the definition of a significant whike-coat
effect may have potential delsterious impacts, either leading
o unmecessary out-of-office monioring, which can be costy
and inconvenient for patients [24], or excluding from more
routine out-of-office evaluation patients who would benefit
from this approach. In our main anabysis, we investigated the
ability of several ABP cwoffs o daea WUCH among
treated hypentensive patients. We chose the daection of
WUCH as the primary endpoint because this phenotype is
related to worse long-term prognosis and may result in the
prescription of unnecessary weatment with potential adwerse
effecs that may be markedly debilitating, particularly in
clderly patients [7, 23], We found that the 139 mmHg cutoff
resulted in the best accuracy, as assessed by the AUC, for the
identification of WUCH, particularly among participants with
office grade 1 hyperension, which comprised the majority of
patients with WIMCH. This finding might be clinically nele-
want because it suggests that the 158 mmHg cuioff has the
best performance for the detection of WUCH mainly among
individuals who are at higher risk of having this phenotype.
Im contrast, no propossd cutoff showed good performance for
the identfication of WUCH among panticipants with office
grade X and 3 hypenension, suggesting that the studied cut-
offs might not be suiable for deiecting WIICH in these
subgroups of patents. It is also noteworthy that the 159
mmHg cutoff resulied in the highest accumcy for the detec-
tion of all individuals who had a lower BP grade at home
than in the office, inchiding paricipants with SUCH. Toge-
ther, these resulis indicate that the 15 mmHg cutoff has a
superior ability o identify treated hypertensive patients who
ame at greater risk of having a higher office-than-home BF
grade. (Given that officc-induced incmases in BP wsually
persist in subsequent measures [9, 10, 12], our dam suggest
that patients with uncontrolled BP at the office and 2 ABP =
1538 mmHg could be preferential targets for more routine
home BP measures aiming i define appropriaie thempy
T MEns.

The H/10mmHg cutoff has been the most comm only
usad value to define the presence of a significant white-coat
cffect according to several guidelines [13, 14, 25, 26]. This
cutoff originally represenied approximately ZOSD of a
series of previously reported ambulatory BFP readings [13].
However, in our analysis, the 20/ 10mmHg cutoff resulied
im an inferior AUC, a5 well a2 a lower sensitivity for the
identification of WUCH comparcd with the 154mmHg
cutoff. These findngs indicate that, compared with the 20/
10mmHg cutoff, the 15 mmHg cwoff may be a more
representative marker of a significant whike-coat effect. It
should be acknowledged, howewer, that the 154 mmHg
value refleds LOSD of ASBP and ADBP, respectively,
obtained from our sample. Becanse the ABFP usually varies
according to the studied population [17, 23], further studics
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in allemative samples of treated hypertensive individuals
ame neccssary to evaluate whether the 15% mmHg value
per se or distinet valies reflecting 1.0 5D of the ABP would
mesult in the best accuracy for the detection of WIUCH.

Few ABP cutoffs have been suggesied to define the
presence of the masked effect [17, 18, 23] The —1/-1
mmHg cutoff, which considers all individuals who had
lower SBF or DBP values at the office than at home, has
heen the most commonly wsed definition of the masked
effect [18, 23, 24], even though its clinical relevance
memains unknown. In our analysis, we companed the abil-
ities of several ABF cutoffs to detect MUCH, a phenotype
that is associaed with an adverse prognosis [7, 8] We
found that the —1/—1 mmHg cutott had the hest accumcy
and sensitivity for the deection of participants with MUCH,
This cutoff also had the best acoumey for the identification
of the combination of participants with MUCH and those
with SUCH who had higher hypertension grades at home
than at the office. Giiven that the masked effect has good
meproducibility in subsequent measures [11], the present
data sug gest that the —1/— 1 mmHg cutoff might be useful
for the stratification of treated hypenensive pationts with a
higher risk of MUCH who would benefit from mone regular
out-of-offce monitoring.

Some results of this repont deserve additional comments.
‘We chserved that the cutoffs based solely on ASBFP mather
than on both ASBP and ADBP had inferior performance for
the identification of gither WIICH or MUCH. Therefore, the
inclusion of both ASBFP and ADBP appears to be necessary
for the adequate definition of white-coat and masked effeat
thresholds. We also performed additional analyses evalu-
ating the accuracy of the sudied cutoffs for the detection of
WUCH and MUCH, as well as higher or lower office-than-
home BP grmdes in a large subsample of patients with
available information on the use of antibhyperensive dmg
claszez, This analysis not only provided information on the
pattern of BP-lowering medications used by our studied
population but ako suggested that the use of specific anti-
hypertensive classes did not influence the assodation
between the proposed cutoffs and the presence of WUICH or
MUCH. Last, we tested the performance of the cutoffs ina
large sample of individuals not wsing BP-lowering medi-
cations ad ohserved tha 1549 and —1/— 1 mmHg had the
best accuracy for the detection of white-coat hypertension
and higher office-than-home BP gades, as well a5 masked
hypertension and lower officc-than-home BP  grades,
mespectively. These finding s indicate that such cutoffs might
ako be uwseful for identifying individusk not using amti-
hy pertensive medications who would benefit from mone
moutine home BF evaluations.

Some limitations in the present meport must be con-
sidered. First, information on additional camdiowascular
characteristics of the sample, suwch as smoking and

diabetes status, as well as on altemati ve medications that
might influence BP, imcluding nasal vasoconstrictor
apents, nonsteroidal anti-infammatory dmugs and oral
contraceptives, was not available, Second, the lack of
outcomes at follow-up does not alow ws to confirm the
prognostic value of the proposed cutoffs, Third, although
hoth home BP and ambulatory BP monitoring are tech-
migques usad o obtain ow-of-office measures, their results
may not be interchangeable for estimating white-coat and
masked effects [11, 27). Therefore, further rescanch
should be performed in individuals undergoing ambula-
tory BP monitonng to wvalidate the curment findings.
Conversely, the multicenter natune of the protocol and the
large sample size are strengths of this study. Motably, to
the best of our kmowledge, this is the largest home BP
monitoring study aming to define thresholds for masked
and white-coat effects.

In conclusion, our stady showed tha the 15/ mmHg
cutoff had the best perdformance for the detection of WUCH
and higher office-than-home BP gmdes, while the — 1/—1
mmHg cutoff had the best performance for the identification
of MUCH and lower office-than-home BP grades inoalarge
multicenter zample of hypenensive patients using BP-
lowenng medications. These cstofts might be markers of
significant white-coat and masked effects and could be
uscful for the identificaton of preferential wrges for more
rowtine home BF measures aiming to define appropriate
therapy regimens.
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Correlation between office and home
blood pressure in clinical practice:

a comparison with 2017 American
College of Cardiology/American
Heart Association Hy pertension
Guidelines recommendations
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ome blood pressure (HBP) monitoring  has
H superior ability to predict cardiovascular risk than

office BP (OBP) [1-3], and is recommended 1o
identify and manage hypertension by current hypenension
guidelines [4,5]. OBP values are usually greater than HBP
values, particularly at higher BP levels [45]. Therefore, the
2017 American College of Cardiology/Amencan Heart
Association (ACC/AHA 2017) hypertension  guidelines
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proposed a guide to the relationship between OBP and
HBP readings, with OBP values of 120/80, 130/80, 140/9%0
and 160/100 mmHg corresponding to 1220/80, 130/80, 135/
85 and 145/90 mmHg HBP values, respectively [4]. How-
ever, little is known regarding the validity of these proposed
values in clinical practice. This report evaluated the
relationship batween OBP and HBP in a large sample of
individuzls untreated or treated with antihypertensive
medications.

This study evaluated 19937 Brazilian individuals [51%
using blood pressure (BP Howering medications) from two
distinct cohorts who hadage greater than 18 years and OBP
at least 95/55 mmHg or 185/115mmHg or less. The first
cohort constituted 5752 individuals (49% using BP-lowering
medications) from two cardiology centres who underwent
HBP monitoring between March 2005 and February 2018
[6-81, and the second cohort constituted 14 185 individuals
(51% using BP-lowering medications) from 132 Brazilian
centres who undenvent HBP monitoring using an online
platform (www.telemrpa.com) between May 2017 and May
2019181 This study was approved by the Federal University
of Goias and Oswaldo Cruz University Hospital/ PROCAPE
Complex Ethics Committees, which waived the require-
ment for informed consent.

The mean of two dinic BP measurements taken after at
least 3min of rest was defined as OBP [9]. For four
consecutive days, three BP readings were obtained in
the moming and in the evening after at least 3 min of rest
at home, before antihypertensive medications  were
taken. HBP was defined as the average of moming and
evening readings. BP was measured using validated auto-
mated nonivasive osdllometric devices from Omron
(Omron Healthcare, Japan), Geratherm (Geratherm
Medical AG, Germany) and Microlife (Microlife, Cam-
bridge, UK). Each participant used the same device to
measure OBP and HBP.

Descriptive data are presented as mean £ standard devi-
ation or proportions. To investigate the relationship
between OBP and HBP, we first evaluated whether the
studied associations were linear or nonlinear using the
likelihood-ratiotest for threshold nonlinearity. The relation-
ship was exclusively linear for SBP in treated participants
and for DBP in untreated participants. Conversely, signifi-
cant nonlinearity (P<0.001) was detected for the associ-
ation between diastolic OBP and HBP in  treated
participants and between systolic OBP and HBP in
untreated participants, but the linear component explained
99.7 and 99.8% of the overall association in these models,
respectively. For this reasonand to provide uniform results,
we only wsed linear models in all analyses. Statistical
analysis was performed using Stata software Version 14.1
(Siata Corp LP, College Station, Texas, USA).

Untreated participants (= 9868) were 42% men, had
average age =534 16 years, BMI = 28.1 +£5 2kg/m?, systolic
OBP =132+ 18mmHg, diastolic OBP =83 +-11 mmHg, sys-
tolic  HBP =1244+14 mmHg and diastolic HBP=
784+ 9mmHg,. Treated participants (2= 10060) were 39%
men, had age =60+ 14 years, BMI =289 +5.2kg/m? sys-
tolic OBP = 136 + 21 mmHg, diastolic OBP =83 + 12 mmHg,
systolic HBP =128+ 16 mmHg and diastolic HBP =78+
10 mmHg.
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Results of unadjusted linear regression analysis showed
that average HBP values corresponding 1o OBP values were
similar in both untreated and treated participants, but
usually did not match with HBP walues proposed by
ACC/AHA-2017 guidelines (Fig. 1). Notably, average sys-
tolic HBP values were 4—6 mmHg lower for systolic OBP at
least 130mmHg, whereas average diastolic HBP values
wene 3—4 mmHg lower for diastolic OBP 90mmHg or less
in comparison with the HBP wvalues suggested by ACC/
AHA-2017 guidelines.

The difference between HBP and OBP values was theor-
etically 0 in average at approximately 120/70mmHg in
untreated and treated panicipants, Higher and lower aver-
age homethan-office BP values were seen for OBP values
below and above this threshold, respectively.

Our results suggest that HBP values corresponding 1o
OBP thresholds proposed by ACC/AHA-2017 guidelines
might not reflect actual values observed in dlinical practice.
Notably, we observed that systolic and diastolic HBP values
comesponding 1o systolic OBP at least 130 mmHg and
diastolic OBP 90OmmHg or less values were lower than
respective HBP values suggested by ACC/AHA-2017 guide-
lines, Conversely, the HBP values corresponding to OBP
thresholds shown herein were similar to those estimated
from outcome-<driven analysis derived from akernative

180 www.jhypertension.com

populations [9. This body of evidence suggests that HBP
values proposed by the ACC/AHA-2017 guidelines might
need more extensive validation before being applied in
clinical practice.

Although we confirmed that average HBP readings were
lower than OBP readings 14,5], average HBP values below
~120/70mmHg were higher than OBP values. These find-
ings agree with data from large Japanese studies, which
showed higher average home-than-office BP at the lower
spectrum of OBP [10,11], and argue against the assumption
that differences in systolic OBP and HBP are negligible
below 120 mmHg 5]. Conversely, the retrospective analysis
of large datasets previously collected for other reasons, and
the lack of knowledge regarding the time span between
medication administration and OBP measures in treated
individuals are potential limitations of this study.

ACKNOWLEDGEMENTS

The study was supported by the Brazilian National Council
for Scientific and Technological Development (CNPg; grant
306154/2017-0) for W.N.

This article is not under consideration elsewhere, nor has
any of the data been previously published. All authors have

Volume 38 o Nurmber 1 o lanuay 2020



substantially contributed to the conception, analysis,
interpretation of the data, and/or critical revisions for
intellectual content. All authors have read and given final
approval of the submitted manuscript.

Conflicts of interest

ADMF, MAM, WS B, AAB, RDM. and E.CD.B. are
owners of the online TELEMRPA platform (TELEMRPA
LTDA, Brazil).

RBFERENCES

- Blizotis 1A Destounis A, Sengou G5. H(mvmanlulxttyz:ddﬁue
blood pressure in predicing tirget onpn damage in hypenension: a
sysematic review and met-analysis, [ Hyperfens 2012 30:1285 1299,

. Ward AM, Takahashi O, Stevens R, Heneghan C. Home measurement of
blood pressure and cardiovasaular disease: systematic review and meta-
analysis of prospective saxdies [ Hypersms 2012; 30449~ 456.

3. Sivén S5, Niiranen TJ, Langén VL, Puukka PJ, Kantols IM, Jula AM. Home
versus office blood pressure longitudinal relations with left ventricular
hypentrophy: the Finn-Home study. [ Hyperams 2017; 35:266-271.

4. Whehon PK, Carey RM, Aronow WS, Casey DE Jr, Callins KJ, Dennison
Himmedfarh C, ef al. Guideline for the prevention, deedion, evaluation,
and management of highbkood pressure inaduls: exeastive summary: a
repont of the Amerian College of Cardiok gy/Amernkan Heant Assoxi-
ation Task Force on clinical pracice gukddines Cireulation 2018
138 e426-¢483.

5. Willizms B, Mancia G, Spiering W, Agabiti Rosed E, Azizi M, Bumier M,
« al. VIBESC/ESH Guiddines for the management of anterial hyper
wnsion. J Hyperems 2018, 36:1953-2041.

6. Feixea ADM, Mote-Gomes MA, Mirarxds RD, Barroso WS, Radhosa ECD,
Pediros RP, efal, Impact of 2017 ACC/AHA bypertersion gpaide lines: on the
prevalence of white-comt and musked hypegension: A bome blood pressure
monioring study. ] (lin Hypertans 018, 20.1745-1747.

7. Feitosa ADM, Mata-Gomes MA, Nadrnzz W. How should treated hyper
ensive patients with sysolic blood pressure bdow 120 mmg be
munaged? Fur Heart [2019; 40.2069-2090.

8. Feitosa ADM, Mota-Gomes MA, Bammoso WS, Miranda RD, Barbosa BG)

15

123

Correspondence

effects ina Logre population undergoing bome blood pressure monitor-
ing. Hypertms Res 2019; doi:10.1038/54 1440.019.0298-3. [Epub abeaxd of
pring].

9. Niiranen TJ, Asayama K, Thij L, Johansson JK, Ohkubo T, KlsyaM, g al,
Trsterra tional Dratebiases of Flome Hood pressare in redationto Candiovascular
Outcomes hvengjln. Outoome driven thresholds for home Hood pres-
sure jonal datsbuse of bome blood pressure in
redation %0 cardiovascubar outcome. Fiperemsion 2013; 61:27-34.

10. Shimada K, Kario K, Kushiro T, Teramukai§, Ishikawa Y, Kobayashi F,
Saito I Differences between clinic blood pressure and moming home
blood pressure, as shown by Bland-Altman plots, in 2 Lige observa-
tional gudy (HONEST study). Fspersms Res 2015, 3876882,

11. Horikawa T, Obara T, Ohkubo T, Asayama K, Metoki H, Inoue R, etal.,
J-HOME Study Group. Difference between Home and Office Blood
Pressures among Treated Hy-peﬂanwe Patients fmm the Japan Home
versus Office Blood Pressure hation (J-HOME)
Study. Hygertens Res 2008; 31:1115-1123.

lournsi of Hypertension 2020, 38:176-131

“Labacstocy of Im'mnqathobgy Keim Asam, Federadl University of Pemambnco,
"Prono Socarm Cardoldgico de Pemambuco (PROCAPE), Univenity of Pemambuco,
MCor, Memarial S50 José Haspital - Rede D'Or S3o Luiz, Rexite, “Department of
mwwdu:ﬁmmmydmmdmmcmm
Center, Maceds, Hypedenion Lesgue, Federal Univesy of Goids, Gonis, Ges-
Strics Divison, Federal Universty of S30 Paula, S50 Paua, "Hypertension League of
Poro Nege, Parto Negre, 'ReaiCor, Roysl Portuguese Mospits! of Chasty n Pes
namixco, Recfe, Schod of Medicne, Staie University of Rio de Janeiro, Ro de
Janera, “Department of hiemal Medicine, Schoal of Medical Scences, State Uni-
versty of Campines, Sso Paula, sl and Hypetension and Vasculsr Rak Unit,
Department of htemal Medicine, Hopia! Cline (DIBAPS) Effect University of
Sarcedona, Barcelona, Spain

Carrespondence to Witson Nadne Ir., MD, Ph0, Departamento de Ciinica Médica,
Facudsde de Céncis Méidicas, Universdade Estadusl de Campinas, Gdade Uni-
verstiria‘ Zekrino Va7, 13081970 Campines, SP, Baril Ted: 455 193521 7836 fac:
+55 19 3521 7836; email: wiln@fom unicamplbie

1 Hypertens 33:176- 131 Capyight © 2019 Wolters Kuwer Heslth, Inc AS sghts
reserved.

DOL 10.1097 MIH.0000000000002265

Pedirosas RP, ef al Blood pressure agoffs for white-coat and mash

Journal of Hypertension



124

Original Article

Relationship between office 1solated systolic or diastolic
hypertension and white-coat hypertension across the
age spectrum: a home blood pressure study

Audes D.M. Feitosa™?<, Marco A. Mota-Gomes®*®, Weimar S. Barrosof, Roberto D. Miranda®,
Eduardo C.D. Barbosa", Rodrigo P. Pedrosa®, Paula C. Oliveira', Camila L.D.M. Feltosa®,

Andréa A. Brand3o', José L. Lima-Filho®, Andrei C. Sposito*, Antonio Coca', and Wilson Nadruz Jr.**

Objective: The current study investigated the prevalence
of white<oat hypertension (WCH) and whitecoat
uncontrolled hypertension (WUCH) throughout the age
spectrum among Individuals with office kolated systolic
hypertension (ISH), isolated diastolic hypertension (IDH) and
systalic-diastolic hypertension (SDH) who were untreated
or treated with antihypertensive medications, respectively.
Methods: We crosssectionally evaluated 8809 untreated
(42% males, 52.1= 16.2 years) and 9136 treated (39%
males, 59.7 = 14.5 years) individuak from two
independent Brazilian populations who underwent home
blood pressure monitoring. Participants were ako
categorized as younger (<40 years), intermediate (>40
and <60 years) and older (>60 years) age.

Results: Unadjusted and adjusted analyses showed that
the frequency of WCH and WUCH was significantly
greater (P<0.05) in 1SH and IDH than SDH at all age
groups. Logistic regression analysis adjusted for sex, BMI
and studied population showed that, compared with SDH,
ISH had in average 4.1, 3.1 and 1.6-fold greater risk of
WCH and 33, 3.6 and 2.0-fold greater risk of WUCH at
younger, intermediate and older ages, whereas IDH had in
average 2.3, 2.6 and 2.0-fold greater risk of WCH and
3.8, 3.2 and 3.8-fdld greater risk of WUCH at younger,
intermediate and older ages, respectively.

Condusion: I5H and IDH were associated with higher
prevalence of WCH and WUCH than SDH across all age
spectrum. In addition, treated and untreated 1SH
individuals with age less than 60 years and treated IDH
individuals of all ages had the highest risk of having WCH
phenotypes.

Keywords: home blood pressure, isolated diastolic
hypertension, tsolated systolic hypertension, white-coat
hypertension

Abbreviations: 8P, blood pressure; HBPM, home BP
monitoring; IDH, isolated diastolic hypertension; ISH,
solated systolic hypertension; ONT, office normotension;
SDH, systolic—diastalic hypertension; WCH, whitecoat
hypertension; WUCH, white-coat uncontrolled
hypertension

Journal of Hypertension

INTRODUCTION

ypertension is an important risk factor for adverse
H cardiovascular events [1-4 The diagnosis of
hypertension usually relies on office blood pres-
sure (BP) readings, but this approach may oversstinate or
underestimate true hypertension phenotype, due to white-
coat and masked BP effeas 5] Accordingly, recent guide-
lines have recommended the performance of out-of-office
BP measurements to confirm and manage high BP [3,4]
Out-of-office BP monitoring also has limitations, includ-
ing higher costs and limited availability of devices6]. In this
regard, individuals with higher risk of exhibiting discrepant
office and out-of-office BP may be potential candidates for
more routine out-of-office BP measures. Some reports have
suggested that isolated systolic hypertension (ISH) at the
office might be associated white-coat phenotypes in indi-
viduals untreated or treated with antihypertensive medica-
tions, that is white<oat hypertension (WCH) and white-
coat uncontrolled hypertension (WUCH), respectively. For
instance, young untreated individuals with [SH have
remarkably greater prevalence of WCH than individuals
with systolic—diastolic hypertension (SDH), and are rec-
ommended to systematically undergo out-of-office BP
monitoring [7-9]. In addition, 2 previous analysis of ISH
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individuals with average age between 60 and 70 years
showred 2 high prevalence of WUCH and WCH, ranging
from 47 to 52%, respectively [10]. However, whether the
frequency of WOH or WUCH is greater in [SH compared
with 5DH asmong middle-aged and older individoals
remming 1o be established,

Few studies evaluated the association between isolated
dizstolic hypenension (IDH) at the office and white-coat
effect. Alike I5H, IDH has been related to greater white-coat
effect in young individuals when compared with SDH [9],
Mevertheless, the prevalence of WCH or WUCH in [DH as
well as the impact of age in this regard in unknown, The
cumrent study aimed to investigate the presvalence of white-
coat phenotypes among ISH, IDH and SDH throughout
the age spectrum in a large sample of individuals treated
or untresited with antibypenensive medications whounder-
went home BF monitoring (HEPM).

METHODS

Design

This cross-sectiomal study evaluated 1795 individuals
(51% using antihypertensive medications) who underwent
HEFM from two independent Brazilian populations. The
first population (population 1 included 5777 individuasls
(49% using antihypertensive medications) from two cardi-
ology centers who performed HBPM between March 2005
and February 2018 [11-13] The second population
included 12168 individuals (52% wsing antilypertensive
medications) from 132 Brazilian centers who perfomed
HEFPM betwesn May 2017 and April 2019 using an online
platform Cwwaetelemrpa.com) (population 23 [15,14]. The
protoco] is in accordance with the ethical guidelines of the
1975 Declarstion of Helsinki and was approved by the
Ethics Committess of the Federal University of Goiis and
the Oswaldo Crux University Hospital/PROCAPE Complex,
which waived the necessity for informed consent.

Clinical and blood pressure variables

Informuation on age, sex and BMID was collected from all
participants. Panticipants were divided into three categories
aroonding to age: younger (<40 years), intermediate (240
and <60 years) and older (=60 years) age. Obesity was
defined as BMI at least 50kg/m®,

Office and home BP were measured using the same
device with an appropriate cuff stee and the patient in the
sitting position, as part of routine care of the participants,
Two BP radings attended by health staff were then at the
office after at leanst 3min of rest and the mean of these
readings was wsed o define office BP values. On the next
day after office BP measurements, participants started
HBEPM, which comprised three home BP measurements
in the morning and in the evening afier @ least 3 min of rest,
before antibypertensive medications were wken, for 4
consecutive days. Home BP readings were taken from
the memory of the devices and a2 minimum of 14 home
BP readings for each patient was accepted for the analysis,
The average of all home BP messurements (234418
readings) was used o define home BP values. Validated
automatic u arm cuff devices from Omron (HEM
705 CP, HEM 7113, HEM 7320 and HEM 9200T; Omron
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Healtheare, Kyoto, Japan) [15-18], Microlife (BP 34C1-1
PC; Micmolife, UKD [19] and Gerstherm (Deskiop; Geratherm
Medical AG, Geschwenda, Germany) (Supplementary File
2, hutp:/ Ainks. barwe.com/ HIH/BT9) were used 10 measure
BF in 95, 4 and 3% of the whole sample, respectively. In
both studied populations, the patient received the BP
device at the health unit where office BP was measured,
amd was moght by health staff regarding the correct han-
dling of the device and the technique for adeguate and
relishle measurement [20] Then, the patient (or compan-
ion,caregiver) was instructed o measure the BP at home,
following the shove mentioned protocol. In addition, the
health staff of all centers that enrolled the studied popula-
tions were trained in BP measurement.

Office BP phenotypes were defined as: office normo-
tension  (ONT) {(office SBP <140mmHg and DBP <
90 mmHg), ISH (office SBP > 140 mmHgand DBP < %W mmHg),
mmHg), IDH foffice SBP < 140mmHyg and DBEP > 90mmHg)
andd SDH (office SBP > 140mmHg and DBP > 90 mmHg) (10

BP phenotypes derived from HBPM among untrested
participants wene defined as normotension (office SBP <
140 mmH g and DEP = YmmHg and home SBP < 135 mmHg
and DBP <#85mmHg), WCH (office SBP > 14 mmHyg or
DEBP = 9mmHg and home SBP < 133mmbyg and DBP <
B3mmHg), masked hypertension (office SBP < 140 mmHg
and DBEP< 9 mmHg and home SBP>135%mmHg or
DBEP >85mmHg)  and  suswmined  hypertension  (office
SBP > 140 or DBP > 9mmHg and home SBP > 135 or
DBP =85 mmHg). The matching terms amonyg treated par-
ticipants were controlled hypertension, WUCH, masked
uncontrolled hypertension and sustained uncontrolled
hyperntension, respectively 4 Systwolic white-coat effect
wis defined as the difference between office and home
SBP, whereas diastolic white-coat effect was defined as the
difference between office and home DEP,

Statistical analysis

Continuous and  categorical variables are presented as
mean+ 50 amd proportion, respectively.  Comparisons
among the sudied groups within treated or untrested
participants were perfommed using one-way analysis of
varignce followed by Bonferroni's test for continuouws var-
izhles, and Bonferroni-corrected chi-sgquare test for cate-
porical variahles. Analysis of curvilinear associations using
unadiusted restricted  cubic spline models was used 10
evaluate the relationship between WCH or WUCH and
ape, and between office BP or whitecoat effect values
and age according 1o office BP phenotypes. In the spline
models, age was considered as continuous variable. Logis-
tic regression analysis adjusted for sex, BMI and stodied
population compared the risk of WCH or WUCH between
I5H or [DH vs. SDH stratified by age groups. As sensitivity
analyses, we compared the charscteristics of untreated and
treated panticipants according to the studied population
(population 1 — individuals from teo cardiology centers;
population 2 — individuals from 132 centers who used an
online platform ) and sex using unpaired § test or chi-sguare
test; repeated the primary analysis excluding participants
with ‘uncertzain' WCH or WUCH (e, office SBP > 140 and
<léimmHg or DBEP > and <% mmHg, and home
SBP = 130 and <133 mmHyg or DBP = 80 and <835 mmHg)
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and ‘uncertain’ masked hypertension or masked uncon-
trolled hypertension (i.e. office SBP = 135 and <140 mmHg
or DBP =85 and <90mmHg, and home SBP = 135 and
<140mmHg or DBP = 85 and <9%0mmHg); and repeated
the primary logistic regression models further adjusting for
BP. Furthermore, the relationship between age and the
prevalence of WCH or WUCH and the prevalence of
sustained hypertension or sustained uncontrolled hyper-
tension within all untreated or treated participants was
assessed by unadjusted logistic regression analysis. Pvaloes
less than 0.05 were considered significant. Statistical analy-
sis was performed using Stata software Version 14.1 (Stata
Corp LP, College Station, Texas, USA),

RESULTS

Clinical characteristics of untreated (7 = 8809; 42% males,
52.14+16.2 years) and treated (n=9136; 39% males,
59.74 14.5 years) participants according to office BP phe-
notypes and age groups are shown in Tables 1 and 2,
respectively. In both untreated and treated individuals,
the prevalence of ONT and IDH was higher &t younger

TABLE 1. Characteristics of untreated participan

according to office blood pressure p

126

Systolic or diastolic hypertension and whitecoat hypertension

age, whereas the frequency of SDH and ISH was higher at
intermediate and older age, respectively. The prevalence of
women tended to increase with age in all office BP phe-
notypes, and treated and untreated [SH participants at
younger age were more likely to be men. Furthermore,
ISH and IDH tended to have the lowest and greatest BMI
values, respectively, Among the treated participants, data
on classes of used antihypertensive medications were
available in 7427 (81%) individuals and are shown in
Supplementary Table 1, hip:/Ainks Iww.com/HJH/B196.
BP characteristics according to office BP phenotypes and
age stratification were very similar in both untreated and
treated pAmup.mLs (Tables 1 and 2, and Supplementary
Figs. 1 and 2, htp:/links.lww.conVHJH/B196). Notzhly,
values of office and home BP, and systolic and diastolic
white-coat effect were greatest in SDH and lowest in ONT,
In comparison with IDH, ISH had greater office and home
SBP, and systolic white-coat effect, but lower office and
home DBP, and diastolic white<oat effect. Values of office
and home DBP and diastolic white-coat effect tended to be

similar across all age spectrum in IDH. By contrast, office

and home SBP values were greater at older age, whereas

Younger age
Hi%) 1517 (70) 310 (14) 116 (3 243 (11)
Men (%) & g 54
Age (years) N 0461 133+49 299156 324510
B (rg'm) 280+54 N4+66 289+51 26456
Ohesity (%) kY] a9 2% ar
Office SB (mmbg) 1193113 198469 1474573 1505497
Office 08P (marHg) 775476 4441 DEL5E Q57T
Home SBP (mmbg) 11574112 128299 131088 13394115
Home DBP (mmig) 744473 842477 567" a9 1a T
Systolc WCE (mmbg) 3689 6932 16441017 165109
Ditaiic WCE (morilg) 30467 102469 61+74%" 1N7+30%"
hiesnedite sge
M%) 2145 (58) 566 (15) 288 (&) 702 (19)
Men (%) 7] ) 520
Age (yoars) H8L57 as+52 51158 437 L5700
BME (kg/m?) 284453 2847 277+48% 26+48
ety (%) 3 23 3
Office SBP (mmbg) 1215+106 1313263 147372 1828115
Office D8P (merg) 77469 B7+35 BT +46" WO
Home SBP (mmiyg) 1176+103 1235+90° 1323+122%" 1350126
Hoeme DBP (mrHg) 759472 84367 788+68°" FAB TN
Systoic WCE (mmbg) 39495 78291 151123 17821257
Diastalic WCE (mearg) 29467 94:66" 48+69"" 11280
Oder sge
M%) 1580 (54 122 9 757 (26) 453 (15)
Men (%) n 3% EH
Age (yars) @676 6669 734485 @RLTT
BV (kg/m?) 74+47 287453 270+49% 278454
Coesity (%) 25 £ 2~ z
Office SBP (mmig) 12304109 1311466 153.6+129% 161.7 21765+
Office D8P (mrig) 744482 9536 783475 97947 Gremes
Harme S87 (mmbg) 12244121 1260+132° 137841415+ 1414216604
Home D3P (mmHg) 732+83 840+75 733+84" 842392
Systolc WCE {mmbg) 07+121 51+131° 1585145 20316574
Diastaiic WCE (memig) 13475 96474 60+75% 1372900

Younger age: lex Tan 40 years; imermedate 3ge- at least 40 and lexs fan 80 yaars; alder age 3t east 60 yaars. 10, isolated dastoic hypettamon; B, =olawd syswiic
yperenzor; ONT, offce nomoensan; SOH, spwlic-dazalc iyporenoor WCE, whncoat offect.

*P< 005 compared with ONT.
P 005 compared with DH
P 005 compared wah S
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TABLE 2. Characteristics of participants treated with antihypertensive medications according to office blood pressure phenotypes and

age stratification
Variables ONT IDH I5H SDH

Younges age
N ) S510(81) Mai14 567 151 {13
Men (%) a6 Bahe 1 R
Age (years) 32950 34340 2050 33945
B (kgfin?) 304+861 325+6M N5+53 300+ 62"
Ohe=ity (%) 45 66* 55 a5
Office SBP (memg) 1208+ 105 1M ELTT 146 4 6.8 157,64+ 183"
Office DEF (mmig) Ta6+T72 942439 e R 10394+ 116
Home S8 {mmg) 117.9+99 1210+11.2 1326+ 1097 1400+ 18 3
Home DEP (mmiHg) TE1+73 B4.3+7.7° TArEAI 924+ 135
Systaiic WICE (mamig) 192591 7E+98* 138+ 121" 17614 6%
Disstnlie WCE (mmMg) 25471 99+714° 452737 11541015
niermediate age
N ) 2069 (57) 4311 361 {(10) T
Men (%) 41 43 A
Bge (years) 508=+56 50.0++ 5.6 53,0 5.0% 508 +5.5"
BMA (kgin®) 295+52 X954 A48 30053
Oty (%) 41 a7 =
Offce 587 (mmg) 12131048 1306264 147983 158. 2+ 1§ 17w
Office DER (mmig) 789+7.1 939438 364 490 101 3 29 Frortorer
Hame S8 (mmig) ESER IS 123.5+ 1017 1319+ 128 140.0+ 17.077
Harme DEP (mmiHg) TFE2£77 847717 TA5+ 7.8 901 = 0.7
Systaiic WICE imemg) 32109 71 +£98" 160+ 1294 182 150%™
Disstolie WCE {mmMg) 27473 9247.4" 174 11.24 8.8~
Dider age
N () 2368 (50) 132 (3 1430 (31) 756 (18§
Ben (%) az az 45
Age lyears) J03+74 67.0+ 6.8 4.0+ 8.4 60847 Proee
BMI (kgin®) 281+44 297+ 4.6 7447 2894 5]
Dbesity (%) az ¥ E et
Offce 587 (mmg) 1234111 131.5+6.6* 155.2+ 13,64 165.9+ 1954
Offce DEP (mmikg) 739+83 934+ 35 TASL 7.4 98,54 7. 40w
Home S (mmig) 1232+124 1262+116 139,14 1524 1444+ 17 grato
Home DEP {mmig) 72784 8331+ 7.5 T30X8T7 853 & 10.0%
Systaic WICE (mamig) az2+124 524126 16.1 & 1564+ 2154 17 G
Dol WCE (mmMg) 1377 100+ 7.8 594795 1322340

Younger age- lexs than 40 ymes; imermediate age- 2 east 40 and less than 60 years; older ages o least 60 yeam. D, isobted diastolic yperiermon; 155, isolabed ystolic
efiect.

oy, ONT, offce nomatenson; $0M, sysiolic- dastoic yperermon; WCE, whte-mat

'Pn:l:lJ:I‘:ca'rpru:I wth QBT
TP 0L 05 cormpanesd wath B0
TP 005 mrmpeed wat S

systolic white-coat effect tended 1o be similaracross all age
spectrum in ISH. In 5DH, office and home BP as well as
systolic and  diastolic white-coat effect were greater at
older age.

The prevalence of WCH or WUCH and sustained hyper-
tension or sustzined uncontrolled hypertension increased
with age within all untreated and reated panicipants,
respectively (Supplementary Fig. 3, hup:/dinks ww.com,/
HIH/B196). Among untreated participants, the prevalence
of WCH was 14, 18 and 18% in untreated participants at
younger, intermediate and older ages, and 17% in the whole
sample, whemnas among trested participants the presalence
of WUCH was 15, 17 and 18% at younger, intermediate and
older ages, and 17% in the whole sample. The prevalence of
BP phenotypes derived from HBPM stratified by age groups
and office BF phenotypes is shown in Table 3. The fre-
quency of WEH was 31%, whereas the frequency of WUCH
ranged between 23 and 26% in SDH across the age groups.
By contrast, the prevalence of WOH mnged between 46 and
52, whereas the prevalence of WUCH mnged between 51
and 553% in IDH. In ISH, the prevalence of WCH and WUCH

ranged between 59-66% and 55-58%, respectively, at
younger and intermediste ages, bt decreased w 42 amd
41% at older ages, respectively. Asa result, [5H and [DH had
significantly  higher prevalence (P <0050 of WCH amd
WUCH companesd with SDH across all age spectrum, even
though a less prommnent difference between ISH and SDH
was seen in untreated and treated panticipants at older age
(Table 3 and Fig. 1). Furthermore, the prevalenceof WCH in
I5H was greater than IDH at younger age (66 vs. 0%,
F < 0.05), whereas the prevalence of WUCH was greater in
IDH than ISH at older age (55 vs. 41%; P <0050

Logistic regression analysis adjusted for sex, BMID and
studied population showed that both [5H and IDH had
significantly higher association with WCH and WUCH at all
ages when compared with SDH. I5H had in average 4.1, 3.1
and 1Lé6Ffold grester risk of WCH and 3.3, 5.6 and 2.0-fold
greater risk of WUCH at younger, intermediate and older
ages, respectively, whereas IDH had in average 2.3, 2.6 and
2.0fold greater risk of WOH and 3.8, 3.2 and 3.8-fold greater
risk of WUCH at younger, intermediste and older agpes,
respectively (Fig. 2.
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TABLE 3. Prevalence of home blood pressure monitoring p
Home BF monitoring phenotypes
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Systolic or diastolic hypertersion and whitecoat hypertension

Yeumger age
N 1517 3a
Mosmotenson or contraled HT (%) el [ig
White-cast HT or wiite-cost uncontraled HT (%) [i] i
Miied HT or masked uncontroled HT (%) 10 i
Sastained HT or sustained uncontralled HT (%) [i] 50
ntesnediote sge
N 2145 566
Mosmatenson o corbroled HT (%) ar a"
Whike-cosl HT o wiile-cost unoormnalied HT (%) a 5
Maskesd HT ar masked uncantalled HT (%) 13 [1g
Sastamed HT or sustaned uncontaled HT (%) [} 48
Oider sqe
N 1580 132
Mosmatenson ar contraled HT (%) an i
Whine-coal HT o wiile-cost unoonaled HT (%) a 45
Mdiesd HT or masied uncantraolied HT (%) 20 i
Sastained HT or sustaned uncontralled HT (%) [i] 54

116 243 510 116 56 151
lig lig a6 o a* o
1l i a 5 55+ F Ll
i i 14 o a* o

EE [ pansand 0 48 45 F ke
88 70z 2069 413 351 774
iy iy a5 o a* [ig
59 N ] 517 58° 2T
a a 15 a a* a
41" ggrT L] 45" 427 JanT
757 453 2363 132 1430 756
i i - o a* o
a4 C 0 55" 41 F <o
i g i g i o a* o
58 [ a 45 S F= o

Younger age- lew fan &0 years; imermedate age- at east 20 and lews fan 60 ymrs; older age at kst 60 ymrs. 87, biood presure; HT, hypertenson; 1IDH, isolated diasiolc
yperermaT; BH, solated sysiolc ypertmsor; OWT, office normoersior; 50H, sysinic-dasiolic ypertmson.

P QS cormpred wath OMIT.
TP S oompanad wath DHL
TR0 05 cormpanad with ESHL

The surm of untreated ISH with younger and intermediate
apes yielded 404 individuals, who comprised 5% of the
whaole sample of untreated participants and had an odds
ratio (OR) of 344 99 confidence imterval (CD = 280-
4.42] of WCH than untreated SDH at equivalent ages in
analysis adjusted for sex, BMI and swdied popalation.
Comversely, the sum of treated IDH of all ages and treated
ISH with younger and intermediate ages yielded 1078
individuals who comprised 12% of the whole sample of
trested participants and had an OR of 549 (95% C1 = 296

4110 of WUCH than SDH at similar ages in sex, BMT and
studied populat on-adjusted analysis.

As sensitivity analyses, we compared the characeristics
of untreated and trested participants according o the
studied population and sex. In general, the two stodied
populations had similar characeristics, exoept for numeri-
cal diferences in some of the studied parameters and a
wsually greater prevalence of WCH in IDH and SDH par-
ticipants of populstion 1 compared with population 2
Csupplementary Tables 2 oand 3, hopeinks weercomy

Untreated Treated
= | = 4
T
w | w4 rm—— -
g g e,
= -
g - E. -+ -
8 |— 0= 3
———
2 o £ o
B o
=1, , . =1, : v v
20 40 (=] B 20 44 =] B
Age, years Age, years
—— Isolated systolic HT —— Isolated diastolic HT —— Systolic-diastolic HT

RGURE 1 Unadpsted mdationshin (e regresions) between office asted systalic, molsed disstalic and systolic—disftalic hypertension and white-mat hyperiersion o
white-coat uncontmlisd bypertersion among parfcpants with eleated bibod pressue at the office. The dashed ines indicate the 95% mnfdence imersals. HT, hyperen-

sian; WOH, white-caat hypertersion; WUOH, wiite-mat uncon tralled hypetenson.
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ISH X SDH
QR [@5% CI)
‘ou —_— 494 (251-6.84)
MQex Bge - 1,27 {(1.65-6.47)
[ — 1,14 (2,254 209
age - 3182 LIT-475)
Sider age - 1,62 {1.26-2.08)
- 2.03 {1.56-2.47T)
0 H H & &
Oidds: rarfia (88% Cl)

129

m— Uritréated

IDH X SDH
OR [95% Cl)
—— 2.28 (1.59-3.38)
ounger age - - .82 (2AT-6.73)
termediate —-— 2,56 (2.02-324)
ape | - 318 (245413
— 1,86 {1.31-2.83)
Oier g — . 3.6 (260-5.63)
0 z H 8 &
Odds ramio {35% G}
= Treated

RGURE 2 Adusiesd =i of whitecost hpetenson or whitecoat uncontralled byperension for offce Bdsed sysiolc hpetersion or Boleted disstolic hyperension
mmpaned with office sysiolc —disiolic ypertergion scording 1o age stetifeston. Adusied for sex, BM and studied populston. Al Pushes for fie presented adds ratio
(95% mnfidence imenal) valies were st beast bes than 0.001. Younger age: ke than 40 years; imermedisle sge: ot besst 40 and bex than 60 years; aider age: ot et
60 years. O, confidence inenal; IDH, Solated disstalc hypetenson; BH, Solsted sytolc hyperenson; OR, odds ratio; SDH, Systalic-disstalic hypetenson yrs, yeans.

HIH/B196). In addition, men and women usually had
similar characteristics, particularly regarding the presalence
of WCH and WUCH among the groups derived from office
BP (Supplementary Tables 4 and 5, hop:/links. ww.com,”
HIH/B196). When repeating the primery analysis excluding
participants with ‘uncertain’ WCH or WUCH and ‘uncertain’
masked hypenension or masked uncontrolled hyperten-
sion, ISH and IDH remained associsted with white-coat
phenotypes at all age groups {Supplementary Tables 6 and
7, hittpe /A links lvrw com/HJH/B196). To evaluate the impact
of BP differences among the studied phenotypes on these
associations, we performed a sensitivity analysis by adding
office BP levels as a covariste in the primary logistic
regression models (Supplementary Table 8 hop:ilinks,
T comy HIH B196). This analysis showed that the greater
association of ISH or [DH with white<oat phenotypes
when compared with SDH remained significant at all age
groups, except in younger untrested and treated [DH
participants and older untreated [SH and [DH participants,
among whom a nonsignificant trend was observed.

DISCUSSION

The analysis of office BF phenotypes stratified by age ina
large sample of panticipants who underwent HE PM provided
tevo rajor findings. First, [SH and [DH were associated with
higher prevalence of WCH and WUCH when compared with
SDH across all age spectrum, Second, treated and untrested
I5H with younger and intermediate ages and treated [DH of
all age groups had the highest risk of having WCH and
WUCH when compared with age-matched SDH. In general,
these findings indicate that ISH and [DH are groups consis-
tently associsted with white-coat phenotypes regandless of
ape and antihypertensive trestment, and further suggest that
treated and untreated [SH with age less than 60 years and
treated IDH of all ages are at the highest risk of having WCH

phenotypes.
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Young untrested individuals with ISH wsually show a
marked white-coat effect and have a prevalence of WCH up
0 75% [7—9]. Therefore, this population is recommended 1o
systermatically perform out-of-office BP o exclude WCH [8]
In our analysis, we found that the prevalence of WCH and
WUCH was significantly higher in ISH than SDH across all
age spectrum. Furthermore, we provided novel evidence
that the prevalence of WCH and WUCH remained notably
elevated up to approximately 60 years in ISH. Consequent
to these trends, BH individuwals with younger and interme-
dizte agpes had in average 4.1 and 3.1-fold greater risk of
WCH and 33 and 36-fold greater risk of WUCH when
compared with SIVH individuals of equivalent ages, respec-
tively. These findings suggest that systematic evaluation of
WCH and WUCH in I5H individuals should not be restricted
to younyg untreated individuals, as cormently recommendesd
[8], and might be expanded to treated and wuntreated indi-
viduals with less than &0 years.

We found that the prevalence of WCH and WUCH
decreased with age in [1SH individuals with more than 60
years. A potential explanation For this result mey be related
tor the behavior of SBP and white-coat effect throughowt the
age spectrum. While the magnitude of systolic white-coat
effect remained relatively stable in treated and untrested
ISH participants at all age groups, the magninsde of office
and home SBP tended to remain stable @t younger amd
intermediate  apes, b progressively  increased  afier
approximately 60 years. Therefore, at older age, the nmag-
nitwde of systolic white-coat effect was less probable o
generate WEH and WUCH phenotypes in ISH. These latter
findings may also provide some clues on the mechanisms
underlying the development of [SH iself. The strong asso-
ciation between WCH or WUCH and ISH below 60 years
indicate that increased sympathetic drive 8] might play an
important role on the development of I5H in this popula-
ticm, O the other hamd, the Fact that ISH was less related wo
WOH and WUCH after 60 yeurs srengthens the notion that
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factors other than sympathetic drive, such as increases in
vascular stiffness, are involved on ISH physiopathogenesis
at older ages [21,22].

Inour analysis, IDH was associated with high prevalence
of WCH and WUCH across all age spectrum. These data
indicate that isolated elevation of DBP may be a marker of
WCH phenotypes, regardless of age and antihypertensive
treatment. Given the acknowledged relationship beween
WCH and sympathetic tonus {23,24], our findings suggest
that increased sympathetic activity may be involved in the
development of IDH. It is noteworthy that sympathetic
overdrive has been usually implicated in ISH, especially
in young individuals, by increasing cardiac output [8].
However, increases in sympathetic drive may also exert
preponderant effects on DBP, and therefore could also
contribute o the development of IDH as well as WCH
phenotypes [23,25]

Some studies have evaluated the impact of WCH or
WUCH on the cardiovascular risk among the ISH and
IDH groups. A former analysis of the Hypertension and
Ambulatory Recording VEnetia STudy evaluating individu-
als with less than 45 years, showed that either ISH or IDH
individuals with WCH had no increased risk as compared
with ONT individuals to develop sustained hypernension
during a 6.9-year follow-up Bl The evaluation of IDH
individuals with WCH and average age of 53 years showed
similar values of carotid intina —media thickness, a surro-
gate marker of atherosclerosis, when compared with nor-
motensive ndividuals (26, Furthermore, untreated and
treated ISH individuals with average age between 60 and
70 years who had WCH or WUCH showed a risk of adverse
cardiovascular events comparable with normotension or
controlled hypertension, respectively, during 2 median
follow-up of 10.6 years [10]. This body of evidence suggests
that ISH or IDH with white-coat phenotypes might have
cardiovascular characteristics more similar to normotension
or controlled hypertension, and therefore could be more
susceptible 1o expenence antihypetensive overtreatment
and adverse events induced by unnecessary use of BP-
lowering medications 127]. Conversely, WCH and WUCH
have been also related to adverse cardiovascular outcomes
in alternative populations 28,29, raising the assumption
that white-coat phenotypes might not be prognostically
innocent.

Some aspects of this report deserve additional notes.
First, it can be argued that the lower office BP levels in ISH
and IDH, which were closer 1o BP thresholds used o define
the presence of office hypertension, might explain the
greater prevalence of white<oat phenotypes in [SH and
IDH as compared with SDH. However, results of sensitivity
analysis showed that the higher prevalence of white-coat
phenotypes in ISH and IDH compared with SDH remained
significant after adjusting for office BP levels in most of age
subgroups of ISH and IDH participants, arguing against
such assumption. In addition, exclusion of participants with
‘uncertain’ WCH or WUCH did not significantly change the
association between ISH or IDH and WCH or WUCH,
strengthening the idea that ISH and IDH were related 10
white<oat phenotypes. Second, consistent with previous
studies [10,30-33], we found a higher prevalence of WCH
and WUCH with increased age in our studied sample,
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Importantly, the prevalence of WCH or WUCH as well as
the magnitude of the white<oat effect shown herein agree
withdata obizined inalternative populations, particularlyin
individuals at older age [10,30-32]. However, it is important
1o acknowledge that, distinctly from several of the afore-
mentioned studies 30-32], our office BP measurements
were derived from the mean of two mther than three
readings, Furthermore, our home BP measurements were
derived from the mezn of three readings, which differs from
current hypertension guidelines of the American College of
Cardiology/American Heart Association and the European
Socidy of Hypertension/European Society of Cardiology
13,4], which recommend the mean of two home BP read-
ings. Therefore, it is possible that the prevalence of WCH or
WUCH and the magnitude of white-coat effect in our
analysis might be overestimated.

Some limitations of this study should be point out. First,
information on relevant covariates, including diabates mel-
litus, smoking, alcohol intake, coronary heart disease, heart
failure, previous stroke and chronic kidney disease was not
available. Second, the lack of knowledge regarding adverse
outcomes at follow-up precludes our ability 10 assess the
prognostic value of white-coat phenotypes among the
studied groups. Third, even though home and ambulatory
BP monitoring evaluate out-of-office BP measurements,
their estimations of white-coat and masked phenotypes
might not be similar {34]. Thus, additional ambulatory BP
monitoring studies are necessary 1o validate the current
findings. On the other hand, the large sample size and the
inclusion of several centers in our analysis are strengths of
the study. Furthermore, the remarkably higher prevalence
of men among ISH at younger age and the greater BMI in
IDH as compared with ISH agree with available evidence
and reinforce the validity of our data [7-9,351

In conclusion, our analysis of 2 large sample of individ-
uals who underwent HBPM showed that ISH and IDH were
associated with higher prevalence of WCH and WUCH
when compared with SDH across all age spectrum. In
particular, treated and untreated ISH with age less than
60 years and treated IDH of all ages were the groups at the
highest risk of having WCH phenotypes.
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Abstract

This study investigated the impact of changing abnormal home blood pressure moni-
toring (HBPM ) cutoff from 135/85 to 130/80 mmHg on the prevalence of hypertension
phenotypes, considering am abnormal office blood pressure cutoff of 140/90 mmHg.
We evaluated 57 768 individuals (26 875 untreated and 30 892 treated with antihy-
pertensive medications) frem 719 Brazilian centers whe performed HEPM. Changing
the HBPM cutoff was associated with increases in masked (from 10% to 22%) and
sustained (from 27% to 35%) hypertension, and decreases in white-coat hyperten-
sion (from 16% to 7%) and normotension {from 47% to 36%) ameng untreated par-
ticipants, and increases in masked (from 11% to 22%) and sustained (from 29% to
34%) uncontrolled hypertension, and decreases in white-coat uncontrolled hyperten-
sion (from 15% to 8%) and controlled hypertension (from 45% to 34%) among treated
participants. In conclusion, adoption of an abnormal HBPM cutoff of 130/80 mmHg
markedly increased the prevalence of out-of-office hypertension and uncontrolled

hypertension phenotypes.

This is an op=n acoess articks under the terms of the Creative Commions Attrbution-MonCommercial License, which permits use, distribution and reproduction
in any medium, provided the orizine] work is propsriy cited and = not ussd for commercial purposes.
£ 2021 The Awthors. The Jownal of Clnical Hypertension published by Wilsy Periodicals LLT.
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1 | BACKGROUND

Measurements of out-of-office blood pressure [BP), including home
EP monitoring (HEPM) and ambulatory BP monitoring, have been
recommended to confirm and manage hypertension’* Several
guidelines have suggested that office BP values =140/%0 mmHg
and HEPM values =135/85 mmHg should be used to define hyper
tension.* These HEPM thresholds were mainly derived from re-
ports published in late 19%0s, which built cutoffs based on HEPM
ninety-fifth percentiles values of selected populations* and HEPM
values associated with early mortality risk among participants of
the Ohasama Study.® However, numerous studies published in the
last decade challenged this motion and indicated that HBPM levels
loweer than 135785 mmHg are more suitable to detected elevated BP
at home.™* For instance, regression anzalysis of a large multicenter
sample showed that HEPM values of 130/82 mmHg corresponded
to office BP walues of 140/%0 mmHg,® while 3 meta-analysis of
five studies found that HEPM values of 131.9/82.4 mmHg corre-
sponded to office BP values of 140/%0 mmHg in predicting cardio-
vascular events” In addition, HEPM walues <130/80 mrHg wers
azzociated with lower risk of end-organ damage than HEPM walues
«135/85 mmHg, " whereas HBPM values 2130/80 mmHg had sups-
rior accuracy to detect hypertension using ambulatory BF monitoring
measurements as reference than HEPM values =135/85 mmHg** As
a result, some recent hypertension guidelines have suggested that
agbnormal HBPM levels should be considered when :130/80 mmHg
rather than z135/85 mmHg, albeit keeping abnormal office BP val-
ues =140v90 mmHg.* This study evaluated the impact of changing
abnormal HBPM cutoff from 135/83 to 130/80 mmHg on the prev-
alence of hypertension phenotypes in a large Brazilian multicenter
sample, conzidering a fixed cutoff of 140/90 mmHg for abnormal
office BP.

2 | METHODS

This cross-sectional study evaluated 57 748 unigue individuals
[26 B76 untreated and 30 892 treated with antihypertensive medica-
tions) with age =18 years from 719 Brazilian centers who performed
HEPM from May 2017 to December 2020 using an online platform
[erwrw telemrpa.com) ®**** The protocol was approved by the Ethics
Committes of the Oswaldo Cruz University Hospital /PROCAPE
Complex, which waived the requirement for informed consent, and
iz in accordance with the ethical guidelines of the 1973 Declaration
of Helsinki.

Information on sex, age. and body mass index waz gathered
from all participantz. Office and home BP were measured with the
participant in the sitting position using appropriate cuff zize and
validated upper arm cuff devices (HEM 703 CP, HEM T113, HEM
7320, or HEM 7200T; Ormron Healthcare, Japan), as previously re-
ported.®**** Briefly, office BP values comprized the average of two
BEP readings attended by health staff after at least 3 min of rest,
while HBPM values were cakulated as the average of all hame BP

mieazurements [23.4 £ 1.8 readings) comprising three home BF mea-
surements in the morning and in the evening after at least 3 min of
rest for four consecutive days, before antilypertensive medications
were taken.

Mormal office or home BP values were considersd when both re-
spective systolic and diastolic BP measures were lower that the stud-
ied BP cutoffs [(140/90 mmHg for office BP~** and 130v/80 mmHg®
or 135/85 mmHg™* for home BP), and elevated office or hame
BPF values were considered when either respective systolic or dia-
stolic BF measures were egual or greater than the studied BP cut-
offs. Among untreated participants, BF phenotypes were defined
as follows: mormotension (normal office and home BP), white-coat
hypertension (glevated office BP and normal home BP)L masked hy-
pertension (normal office BP and elevated home BP), and sustained
hypertension (elevated office and home BF). The comresponding
term:z among treated individuzls were controlled hypertension,
wihita-coat uncontrolled hypertension, mazked uncontrolled hyper-
tenzion, and sustained uncontrolled hypertension, respectively >*

Continuous and categorical warisbles are presenmted as
mean + standard deviation and propartion. Comparisons of variables
among the studied groups within untreated or treated individuals
ware performed using chi-square test for categorical variables and
one-way ANOWVA followed by Bonferroni®s test for continuous vari-
ables. p-values «.05 were considered significant. Statistical analysis
wias performed using Stata software version 14.1 [5tata Corp LPL

3 | RESULTS

Untreated participants (n = 24 876) were 41% males and had
age = 33 £ 16 years, body mass index = 28.4 = 5.3 kg/m®, office
systolic BP = 130 + 1% mmHg and diastolic BF = B3 = 12 mmHg,
and home systolic BP = 124 £+ 15 mmHg and DEP = BD £ ¥ mmHg,
wihile treated participants [n = 30 8%2) were 37% males, had
age = 60 = 15 years, body mass index = 289 = 5.2 kg/m®, office
systolic BP = 134 = 21 mmHg and diastolic BP = B4 = 12 mmHg, and
home systalic BF = 127 £ 16 mmHg and DEP = 7% = 10 mmHg.
Changing the HEPM cutoff from 135785 to 130/B0 mmHg was
associgted with significant (p < 001) increases in masked hyperten-
sion (from 10% to 22%) and sustained hypertension [from 27% to
35%), and decreases in white-coat hypertenzion [from 146% to 73%)
and normatension [from 47% to 36%) among untreated participants,
as well as increases in masked uncontrolled hypertension (from 11%
to 22%) and sustained uncontrolled hypertension ifrom 29% to 346%),
and decreases in white-coat uncontrolled hypertension (from 15% to
%) and controlled hypertension [from 43% to 34%) among treated
participants (Figure 1. Furthermare, there was a marked increase in
the summed prevalence of masked and sustained hypertenzion (from
373 to 370; p < 001) and i the summed prevalence of masked and
sustained uncontrolled hypertension [from 40% to 58%; p < .001),
wihen shifting the HBPM cutoff from 135/85 to 130/80 mmHg.
The clinical and BP characteristics of the participants according
to BP phenotypes derived from the HEPM cutoffs of 135/85 and
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FIGURE 1 Hypertension phenotypes
in participants untreated or treated

with antihypertensive medications
considering abnormal HEPM cutoffs of
135785 or 130/B0 mmHg. All analyzes
considered an abnormal office blood
pressure cutoff of 140/20 mmHg. HEPM,
home blood pressure monitoring; HT,
hypertension

. Mormotersion

. Conarolled HT

Untreated Individuals

HBPM cutaff = 135/85 mmHg

HEPM cutoff = 130/80 mmHg

B white-caa T . Masked HT

Treated lndividuals

HBPM cutoff = 135/85 mmHg

HBPM cutoff = 130/80 mmHg

‘White-iaat
uncantrolled HT

Maiked
urcontralled HT

Suitamed
uncontrofed HT

130/80 mmHg are shown in Table 1. When assuming the HEPM
cutoff of 130/80 mmHg, participants with white-coat hyperten-
sion and white-coat uncontrolled hypertension had the highest age
amang BP phenotypes regarding the untreated and treated zamples,
respectively. Conversely, the prevalence of men and average body
mass index tended to be greater among untreated participants with
sustained and masked hypertension and treated participants with
sustained and masked uncontrolled hypertension, regardless of the
used HEPM cutoff.

4 | DISCUSSION

The present report ewvaluated a large real-world zample of treated
and untreated individuals and found that shifting the HBEPM ab-
normal cutoff from 135/85 to 130/80 mmHg and keeping the of-
fice abnormal cutoff at 140,90 mmHg led to a twofold increase in
the prevalence of masked hypertension phenotypes, an approsi-
mate 50% decrease in the prevalence of white-coat hypertension
phenotypes, and increased the detection of sustained hyperten-
sion phenotypes and decreased the detection of normaotension
and controlled hypertension. We also observed an approximate
30% increase in the summed prevalence of hypertension phe-
notypes derived from elevated HBPM walues when shifting the
HBPM cutoff from 133/85 to 130/80 mmHg. Given the superior
prognostic value of HEPM measurements in comparizon with of-
fice BP measurements,>>** the present findings support the ne-
cessity of regular measurement of out-of-office BP to identify and
manage hypertension when using an abnormal HEPM cutoff of

130/B0 mmHg. Furthermore, the remarkably elevated prevalence
of mazked phenotypes associated with the adoption of HEPM cut-
off of 130/80 mmHg might provide a potential explanation for the
residual cardiovascular risk reported for patients with office BP
levels lower than 140/90 mmHg.® Conversely, it is worth mention-
ing that decreasing the abnormal HBPM cutoff to 130/80 mmHg
may also increase the use of antihypertenzive drugs and related
costs. Further studies evaluating long-term outcomes are neces-
sary to confirm whether adopting a lower HBPM cutoff has fa-
vorable cost-effectiveness.

The HBPM cutoff of 130/80 mmHg has been previously pro-
posed by the 2017 American College of Cardiclogy/American Heart
Azsociation (2017-ACC/AHA) hypertension guidelines.® Howsver,
the 2017-ACC/AHA guidelines also suggested an office BP cutoff of
130,80 mmHg, which markedly differs from the office cutoff used
in the current analysis (140/90 mmHgl Therefore, the impact of
our studied BP cutoffs and those proposed by the 2017-ACC/AHA
guidelines are not interchangeable. Indeed, former studies showed
that the substitution of *traditional” BP cutoffs (i.e., 140/20 mmHg
for office and 135/B5 mmHg for home BP) for those proposed by the
2017-ACC/AHA BP guidelines was associated with increases in the
prevalence of white-coat hypertension phenotypes and decreases in
maskad hypertension phenotypes, ™ which were contrary to our
current findings.

This study has some limitations. First, data regarding alternative
cardiovascular risk factors, including diabetes, smoking, and dyslipid-
emia, were not available. 5econd, the lack of information on adverse
outcomes at follow-up limits our ability to evaluate the prognos-
tic value of the hypertension phenotypes. Third, it is possible that
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TABLE 1 Characteristics of the participants according to hypertension phenotypes defined by the studied abnormal HEPM cutoffs
Abnormal HEPM
cutoff 135/85 mmHg 130/B0 mmHg
Unireated participants
Phenotypes NT WH MH 5H NT WH MH 5H
N 12775 4242 2564 7195 9,530 1991 5909 9448
hen, % 33 41 43 45 w 38 a3 4500
HAge, years 51t 16 34118 35zl 35x18 31+16 ELES 533z 1o~= ELE S L
Body massindex, 280+351 284:54* 288:54% 239+55% 278:50 281:54 288£52% 2B8+54%
kg/m*
Ciffice systolic 11812 141 £ 14" 125 + 108 148+ 18 117 +1Z 147 £ 147 123 =10 144 = 1788
BP, mmHg
Ciffice diastolic 77zB 21:8" Bl=7= 96+ 1145 TtB BB Bl =g 95+ 10
BP, mmHg
Home systolic 115z 10 1212 8" 132 £ 11** 139214 11229 118 =8 127 £ 10~ 135 £ 145~
BP, mmHg
Home diastolic T4=z6 kL 86 6™ R e 7215 4=T 83 xo6™ :TES- aad
BP, mmHg
Treated participants
Phenotypes CH WUCH MUCH SUCH CH WUCH MUCH SUCH
N 13 816 4837 3,345 3874 10 352 2,548 4,819 11 163
ben, m {36} 34 36" Aqps 4 33 i | Jgns g
HAge, years 59z14 61z 13 6113 62113 60+ 14 62 £ 14 371138 61+ 1508
Body massindex, 289:+532 284:3" 28915 91+5° 288152 2B2x51" 299 3 5% 201 + 54
kg/m*
Cffice systolic 119+ 12 144 £14" 125 = 10~ 153+19%%  118+12 145213 123+ 10" 151 £ 195
B2, mmHg
Ciffice diastolic FLES: B9 z9* 79 =8 94 + 185 73tB BF x93 B0 + 7™ 11
B2, mmHg
Home systolic 116 £ 10 122z 8" 135+ 11 143215 11419 119+ 8" 129+ 11** 139 £ 15
BP, mmHg
Home diastolic 7337 FLES 847 87 + 1008 e 72z8" B2z & B6 = 10~
BP, mmHg

Nate: The cutoff used to define abnormal office BP was 140/90 mmHg.

Abbreviations: BP, blood pressure; CH, controlled hypertenzion; HEPM, home blood pressure monitoring: MH, maszked hypertension: MUCH,
mazked uncontrolled hypertension; NT, nomatension; 5H, sustained hypertension; SUMCH, sustained uncontrolled hypertension: WH, white-coat
hypertension; WUCH, white-coat uncontrolled hypertension.

*p « 0% compared with participants with NT (among untreated participants) or CH {among trested participants) considering the same HEPM cutoff.
*p « 05 compared with participants with WH lamong untrested participants) or WIUCH (among treated participants) considering the same HBPM
cutoff.

“p « 03 compared with participants with MH (among untreated participants) or MUCH (among treated participants) concidering the same HEPRM
cutoft.

selection bias influenced the prevalence of the studied phenaotypes.
In thiz regard, patients who sought BP evaluation could have been
more concerned about their BP levels, and therefore might hawe
been wunder higher risk of having elevated BP levels, ultimately in-
creasing the prevalence of abnormal BP phenotypes in our sample.
Conversely, the large zample size and the multicenter nature of our
protacol are strengths of the study.

Im conclusion, this study showed that shifting the HEPM abnor-
mal cutoff from 135/83 to 130/B0 mmHg and keeping the office
abnormal cutoff at 140/90 mmHg were associated with marked

increases in the prevalence of out-of-office hypertension and un-
controlled hypertension phenotypes.
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1 | INTRODUCTION

| Annelise M. G. Paiva PhD**© |
| AndréaA.Brandac MD, PhD*® |
| Wilson Nadruz Jr. MD, PhD®

Abstract

Diisagreements in office brachial and central blood pressure (EP) have resulted in
the identification of novel hypertension phenotypes, namely isolated central hyper-
tension (ICH) and isolated brachial hypertension (IBH). This study investigated the
relationship of ICH and |BH with ambulatory BP phenctypes among 733 individuals
[mean age = 47.6 + 15.2 years, 48% males) who underwent office and 24-hours bra-
chial and central BP measures using a Mobil-O-Graph PWA moniter. Thresholds for
elevated office central and brachial BP were 130/20 and 140/90 mm Hg. Results of
multivariable analysis adjusted for potential confounders showed that ICH (n= 25)
had 3.71-fold (95% Cl 1.48-9.32; P = .003) greater risk of masked hypertension than
normal brachial/central BP (n = 3462), while |BH (n = 20} had 4.65-fold (25% Cl 1.75-
12.25; P = 002) greater risk of white coat hypertension compared with combined
brachial/central hypertension (n = 244). These findings suggest that the diagnosis
of ICH and IBH might be useful in identifying individuals at higher risk of presenting
dizcordant office and ambulatory BP phenotypes.

isolated central hypertension (ICH) and izolated brachial hyper-
tension [IBH),* but the clinical significance of these phenotypes is

Hypertension is defined based on brachial bloed pressure (BP)
levels.* However, BP measured at the central sorta (central EP)
is reported to be superior to brachial BP in predicting cardiovas-
cular events, and central BP values of 130/%0 mm Hg have been
proposed as thresholds to define hypertension.®® Disagreements
in brachial and central BP measured at the office have resulted
in the identification of novel hypertension phenotypes, namely

not established ®? Although conflicting data have been reported,®
previous studies have suggested that young individuals with el-
evated brachial systolic BF might have high rates of normal cen-
tral BP and high prevalence of white coat hypertension,”™ raizing
the assumption that divergences in office brachial and central BP
may be coupled with office and out-of-office brachial BP discrep-
ancies. Therefore, the present study aimed at investigating the

Feitoza and Pabvs both authors comtributed squally to this study
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relationzhip of isolated elevations of brachial or central BP with
ambulatory BP phenaotypes.

2 | METHODS
21 | Study population and BP measurements

‘We evaluated 733 consecutive individuals with age =18 years en-
rolled fram the Clinical Research Center of the Cesmac University
Center from 2014 to 2014, who underwent office brachial and
central BP measures and ambulatory brachial BP measures using a
Mabil-3-Graph PWA monitor (IEM Healthcare)."*? Briefly, three of-
fice brachial and central BP readings were taken in the arm of each
participant in the sitting position after 3 minutes of rest using an ap-
propriate cuff size and their means were used in the analysiz. Central
BP was estimated using the C1 (brachial systalic BP [SBP] and di-
astolic BP [DBP]) calibration method of the Mobil-O-Graph PWA
device. Ambulatory brachial BP monitoring comprised 24-hours
readings obtained at 30-minute interval: and was performed in the
same day of office BP measures. For the present analysiz, only par-
ticipants with at least 16 and B valid daytime and nighttime readings,
respectively, were included.

Participants using lipid-lowering and antidiabetic medications
were considered to have dyslipidemia and diabetes, respectively.
Body mass index was calculated as weight (kg) divided by height (m)
squared. The study protocol was approved by the Pedro Emesto
University Hospital Ethics Committee and conforms to the princi-
ples of the Declaration of Helsinki. All participants provided written
informed consent.

2.2 | BP definitions

Phenotypes derived from office brachial and central BP were de-
fimed as normal brachial fcentral BP [office brachial SBP <140 mm Hg
and DBP <20 mm Hg. and office central SBP <130 mm Hg and DEP
<30 mm Hg} IBH (office brachial 58P =140 mm Hg or DBP =20 mm Hg,
and office central SBP <130 mm Hg and DBP <%0 mm Hgl; 3) ICH [of-
fice brachial 5BP <1420 mm Hg and DBP <%0 mm Hg, and office central
SBP 2130 mm Hg or DBP =20 mm Hgl; and combined brachial /central
hypertension (office brachial SBP =140 mm Hg or DBP =20 mm Hg,
and office central SBP =130 mm Hg or DBP =90 mm Hg)**

Ambulatory BP phenotypes were defined as normotension (of-
fice brachial SBP <140 mm Hg and DBP <20 mm Hg, and 24-hours
brachial SBP <130 mm Hg and DBP <80 mm Hg). white coat hyper-
tension (office brachial SBP 2140 mm Hg or DEP =20 mm Hg, and
24-hours brachial SBP <130 mm Hg and DEP <80 mm Hg), mazked
hypertension [office brachial 5BP <140 mm Hg and DEP <%0 mm Hg,
and 24-hours brachial 5BP =130 mm Hg or DEBP =80 mm Hg),
and sustained hypertension (office brachial SBP =140 mm Hg or
DEP =20 mm Hg, and 24-hours brachial 5BP =130 mm Hg or DBP
=80 mm HgL.*

W[I.I—IYJE

2.3 | Statistical analysis

Continuous and categorical variables are presented as mean + stand-
ard deviation and proportions, respectively. One-way AMNOVA
followed by Bonferroni's test was used to compare continuous
wariables, while Bonferroni-corrected chi-zquare test was used to
compare categorical variables. Multivariable logistic regresszion
anahyzis assessed the relationzhip of phenotypes derived from office
brachial and central BF measures with ambulatory BP phenotypes.
Multivariable models included age, zex, and variables that were sta-
tistically different among the studied groups. In addition, the sensi-
tivity and specificity of ICH and 1BH in detecting masked and white
coat hypertension were estimated. P-values <05 were considerad
significant. Statistical analysis was performed using 5Stata software
wersion 14.1 (StataCorp LP).

3 | RESULTS

Considering the total sample (mean age = 47.6 + 15.2 years, 48%
malez), there were 316 [42%) 114 [15%), 71 [¥%) and 232 (34%)
participants with normotension, white coat hypertension, masked
hypertenzion, and sustained hypertension, respectively. Clinical
characteristics and BP values of the participants according to of-
fice brachialicentral BP phenotypes [normal brachial/central BP
[m = 3462]; ICH [n = 25]; IBH [n = 20]; combined brachial/central
hypertenszion [n = 344]) are shown in Table 1. Motably, individuals
with combined brachial/central hypertension were more likely to
be glder than those with ICH and to use antihypertensive medica-
tions that those with normal brachial/central BP. In addition, the
average central SBP and DBP values in ICH were 1221 + 7.6 and
8%.1 + 4.7 mm Hg, respectively, which were lower than the thresholds
used to define ICH {central SBP 2130 mm Hg or DEP =20 mm Hgl
The explanation for these values was that patients with ICH com-
prised a mix of patients with isolated elevations of central DEP
[n= 18; central SBP =118.3 + 5.0 and DBP = 0.8 + 1.9 mm Hg), izo-
lated elevations of central SBP (n= 5; central 5SBP= 1324+ 1.1 and
DBP = 82.2 + 6.7 mm Hg), and elevations of both central 5BPF and
DEPin=2; central 5BP = 131.0 £ 0.0 and DBP= 90.5 £ 0.7 mm Hgl.

The prevalence of masked hypertension was 17% in normal bra-
chial/central BP and 44% in ICH [P = .001), while the prevalence
of white coat hypertenzion was 5% in IBH and 29% in combined
brachialfcentral hypertension [P = .001) (Table 1 and Figure 1). In
anahysis adjusted for age, sex, use of antihypertensive medications,
and office brachial 5BP, ICH had 3.71 (95% confidence interval 1.48-
9.32; P= 005) greater odds of presenting masked hypertension than
normal cemtral/brachial EP, while IEH had 4.465 (93% confidence in-
terval 1.76-12 25 P = .002) greater odds of presenting white coat
hypertenzion than combined central/brachial hypertension. Among
individuals with normal office brachial BP [<140/%0 mm Hg), the
sensitivity and specificity of ICH in detecting masked hyperten-
sion were 44% [#5% Cl = 24-45) and B3% (95% Cl = 79-87), while
amang individuals with high office brachial BP (=140/%0 mm Hgl, the
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TABLE 1 Clinical characteristics according to office brachial/central phenotypes
Isolated brachial
Mormal brachial/central Isolated central hypertension Brachial ‘central
Wariables BP [n= 342) hypertension (n= 25) (n=20) ypertension in= 344)
Male sex, % - 32 55 52
Ags, y=ars 472 + 153 401 + 1226 460 + 178 487 + 1497
Body mass index, kg/m® 271+ 42 283+ 44 82+45 7B+ 44
Antihypertensivemed, 25 28 30 o
%
Cryslipidemia, % 11 4] 5 13
Diabetes mellitus, % 5 4] 10 B
Smoking, % 1 [4] V] 4
Orffice brachial SBR, 1198 + 10.2 1306+ 75 413+ 1167 47 + 1617
mim Hig
Orffice brachial DEF, T&T =81 Bo.b+ 4.8 73+ 81 T4+ 111
mim Hig
Office central 58P, 1102 + 25 1221+ 76 1236+ 73 1352 + 141°%
rmim Hg
Orffice central DER, 7B1+BO 891+ 47 803 + 867 QB8 + 1247
rmim Hg
24-h brachial 5BR, 1152 + B8 1218 + 4.6 1258 + 10.0° 1272112
mim Hg
24-h brachial DER, Tl8+ 76 Ti6=61 73736 B30+ 907
rmim Hg
Ambulatory
phenotypes, %
Mormotension &3 56 o o+
White coat 4] 4] &5+ Fyas
hypertension
Mazked hypertension 17 e ot o=
Sustained 4] 4] 35t TIHs
hypertension

Abbreviations: DEF, diastolic blood pressure; med, medications; SBEF, systolic blood preszurs.

*P « 105 compared with normal central/brachial BP.
P« 105 compared with isolated central hypertension.
*P 1035 comipared with isolated brachial hypertension.

sensitivity and specificity of IEH in detecting white coat hyperten-
sion were 65% (3% C1 = 41-85) and 71% (5% Cl = 66-74).

4 | DISCUSSION

The major finding of the present study was that IBH and ICH were
azzociated with greater risk of white coat and maszked hypertension,
respectively. Importantly, these associations persisted after adjust-
ing for relevant confounding factors, including baseline office bra-
chizl BP levels **** The marked association between |BH and white
caat hypertenszion shown herein agrees with previous data suggest-
ing a high prevalence of both normal ceniral BP levels and white coat
hypertension amang young hypertensive individuals,™ and further
demonstrates that this relationzhip is not restricted to younger indi-
viduals. Conversely, the association of IBH with white coat BP effect

indicates that increases in sympathetic drive could alsa play a role on
isolated elevation of brachial BP at the office.®

The relation between ICH and out-of-office hypertension phe-
notypes has been barely explored. A former study found no associa-
tion between masked hypertension and isolated elevation of central
BP among 201 treated hypertensive patients* However, the small
sample size and the different criteria used to define elevated bra-
chial BP (zolely brachial 5BP =140 mm Hg) and central BP (zolely cen-
tral 5BP =114 mm Hg) in that study may hawve contributed to explain
the discrepancies with our current findings.

Regardless of the underlying mechanisms, the association of ICH
and IBH with ambulatory BP phenotypes has clinical implications.
Current guidelines recommend out-of-office BP measures for the
diagnasis and management of hypertension,” but this approach may
be hindered by limited availability of devices and patients' adherence
issues.** raising the need for identification of preferential targets for
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FIGURE 1 Unadjusted prevalence of ambulatory hypertension
phenotypes among office brachial /central phenotypes. *P < .05
compared with normal central/brachial BP; £P < .05 compared
with izolated brachial hypertension

out-of-office BP measures. Given the increazing availability of tech-
nigues that allow feasible and simultaneous brachial and central BF
measures,** the diagnosis of discordant elevations of central or bra-
chial BP at the office could be uzed to identify preferential targets
for out-of-office BP measures. Conversely, in services that routinely
perfarm ambulatory BP monitaring, the presence of masked hyper-
tension could be used to recognize individuals at higher risk of hav-
ing elevation of central BP among those with mormal brachial BP at
the office.

Some limitations of this report must be acknowledged. First, gur
fimndings were derived from one single center and, therefore, might
not be generalizable to all ICH and 1BH individwals. Second, our data
regarding central BP measures are specific to the Mobil-0-Graph
PWA device operating at the C1 (brachial SEF and DEPF) calibration
method and may not apply to other central BP devices with differ-
ent genaralized transfer functions or calibration methods to derive
central EP** Third, out-of-office measures were derived from am-
bulatory BP monitoring. Therefore, further studies are needed to
confirm whether the current resufts are reproducible with home BP
manitoring.

Im conclusion, the present study showed that IBH and ICH were
azzociated with greater rizk of white coat and masked hypertension,
respectively, suggesting that dizsociations in brachial and central BP
might be useful in identifying individuals at higher rizk of presenting
ambulatory BP phenotypes.
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