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72 DIRETRIZ BRASILEIRA DE
HIPERTENSAO ARTERIAL

Quadro 1 - Classificagao dos estados hipertensivos na gestagao

Pré-eclampsia — Eclampsia

HA cronica (de qualquer etiologia)

P Classificacao
HA cronica com PE sobreposta ‘

Recomendamos manter a classificacdo proposta pelo
American College of Obstetricians and Gynecologists (ACOG)?

Hipenensao geStaCionaI (GR: 1Ib; NE: ©), apresentada no Quadro 1.

HIPERTENSAO GESTACIONAL
e PAS>140mmHg ou PAD > 90mmHg — apds a 20° semana de gestacdao/ sem
proteinuria/ normalizagdo dos niveis tensionais 6°semana poés-parto

ECLAMPSIA: convulsdes do tipo grande mal em uma gestante com PE

LTI
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Posicionamento da Sociedade Brasileira de Cardiologia para
Gravidez e Planejamento Familiar na Mulher Portadora de
Cardiopatia - 2020

PAS = 140 mmHg

elou
PAD = 90 mmHg

v

< 20 semanas
de gestacéo

v

= 20 semanas
de gestacéo

Hipertensdo cronica, preexistente
(de qualquer causa)
Risco de desenvolver
pré-eclampsia sobreposta

Envolvimento de 6rgéo-alvo
(sintomas, anormalidades
clinicas ou laboratoriais)

v

v

Sem envolvimento de 6rgao
Hipertensao gestacional

Departamento

Com envolvimento de
o6rgao Pré-eclampsia
(Considerar como situagéo de alerta)
Sindrome HELLP

Eclampsia
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Posicionamento da Sociedade Brasileira de Cardiologia para
Gravidez e Planejamento Familiar na Mulher Portadora de
Cardiopatia - 2020

* Proteintria (> 0,3 g/24 h) e/ou disfuncoes organicas
maternas tipo evidéncia de lesao renal aguda materna
(creatinina = 1 mg/dl);

‘ PRE-ECLAMPSIA ho Disfuncao hepadtica (transaminases hepaticas elevadas,
> 40 UI/L);

* Complicacoes neurolégicas (incluem eclampsia, estado
mental alterado, cegueira, acidente vascular cerebral,
clénus, cefaleias intensas, escotoma visual persistente);

* Hemdlise ou trombocitopenia e/ou disfungao
uteroplacentdria (restricao do crescimento fetal, andlise
anormal da forma de onda do Doppler da artéria

umbilical ou natimorto).
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Criteria Diagnosis  Subsequent finding New diagnosis

New finding of sustained BP
>140/90
yes l
<20 wcgks pregnant or yes Chreale New or
already on antihypertensive therapy |ty " e worsening
prior to week 20 ypertension proteinuria
Significant proteinuria b | Gestational | | _ | Significant Pibaikaisaats
or multisystem involvement hypertension ? | proteinuria a
yes y te*”
Persistent vai Primary or
> | Preeclampsia | «=--5 | hypertension | secondary
3 months after hypertension
delivery (investigate further)
o Confirms
o hypertensive
& disorder of
pregnancy
—
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The origins and consequences of preeclampsia

PRE-ECLAMPSIA

VASOCONSTRICCAO
SISTEMICAS

COMPLICACOES
CARDIORESPIRATORIAS
SNC
RENAL
HEPATICO
HEMATOLOGICO

immunological factors decidual immune cell -
antigen exposure EVT interactions
* primigravidity (4) | primipaternity (4) R
+ donor gamete(s) (4) (invasion & uteroplacental
« duration of cohabitation (y) artery remodelling)
* barrier contraception (4) / fellatio ()
* prior miscarriage (y) I
* smoking (§) : .
inadequate placentation
¢ (early-onset pre-eclampsia)
genetic factors |
+ familial risks =
- SNPs uteroplacental mismatch
'”““‘“‘% v placental IUGR
intervillous soup (+ maternal syndrome)
lowered threShOld pre-eclampsia-specific shared with IUGR
* metabolic syndrome ¢+ placental debris * angiogenic imbalance
* chronic infection | inflammation *innate immune activation
* pre-existing hypertension *oxidative stress
* chronic kidney disease | DbM * eicosanoids
* high altitude * cytokines
endothelial cell activation
A
I | 1 | 1
cardiorespiratory CNS renal hepatic haematological
* hypertension *eclampsia * glomerular endotheliosis * periportal inflammation * micr iopathic h lysis
* ARDS *TIA/RIND | CVA * proteinuria * hepatic dysfunction [ failure * thrombocytopoenia
* pulmonary cedema *PRES *ATN * hepatic haematoma | rupture *DIC
* cardiomyopathy / LV dysfunction *GCS<13 * AKI
*intravascular volume constriction

* generalised oedema

maternal syndrome

J Obstet Gynaecaol Can 2014;36(5):416—438
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ESTRATIFICAR
R I SCO Hypertension monitoring:

Severity Systolic BP Diastolic BP  Recommended BP measurements

Mild 140 -149 90-99 Weekly (twice weekly if < 32 weeks)
RISCO MODERADO Moderate 150 - 159 100 -109 Twice weekly
. , . Severe 2160 2110 Every four hours as inpatient (minimum)
P rl m I pa ra; > 40a nos/ u Itl ma I hypertensive, perform dipstick urinalysis at every visit until PET deagnosed
= | Susour canut, v Woos ot M wakly comblned wilh s b s |
gestacdo > 10 anos; /IMC 235/
7 AeC a a ong Detalled Scan for fetal Delivery Plan delivery
multiplos fetos/ Historia familiar = swomysnct  gowhang before 34 o prolang Plan for
| fetus and wellbeing at least weeks only if pregnancy delivery
d e P E uterine artery every 2 weeks If high risk of depending on with senior
Doppler in high- early onset or fetal/maternal maternal/fetal Input
- D e daily aspirin recommended from week 12 risk women severa disease morbidity wellbeing
P ™ w w v ™
RISCO ALTO | |/ ‘ *

DHG anterior / IRC/ Doenca > 21 - 33 weeks ) 34 + weeks )
Autoimune /Diabetes

. ~ Af Echo: Low risk Ry
/Hipertensio Crénica/ [ Wal thickness < 1.0cm | Standard care.
-y Normal systolic function | S
N Lateral e’ > 14cm/s | -— L ————
GH
Echo: High risk e
o PREVENCAO AAS Wall thickness > 1.0cm  Intensive management
LV ejection fraction <50% F of BP and inurk ing;
ﬁ 81'100m - Laterale’ < 14cm/s * App'f:;z:ymedlcal :h::::n ﬂ‘:num'::fnmryl
A partir da 122 semana P e el

de gestacao

EENTEN
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Aspirin in the prevention of preeclampsia: the conundrum of how, who
and when. J Hum Hypertens. 2019 Jan;33(1):1-9

EndotLelium

COX
2
Aspirin acetyla *
COX-2
COX .
2
15R -HETE

T Cells

Arachidonic acid

Inhibits TNF-a secretion

by blocking ERK activation 15-epi-Lipoxin A4 (ATL)

Anti-inflammatory effect

X i
Fibroblast

Inhibits IL-1B induced IL 6, Endothelial cells
IL 8 and MMP3 production Upregulates IL 10 and blocks
the generation of reactive

oxygen specimens

Monocytes
Inhibits peroxynitrate release
and inhibits IL 8 production

/

Epithelial cells
Inhibits TNF-a induced

IL 8 expression

S

e

S
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(72X World Health

WK%Y Organization

. Quality of Strength of
Recommendation evidence recommendation

In areas where dietary calcium intake is low, calcium supplementation
during pregnancy (at doses of 1.5-2.0g elemente}I 9alcnum/day) is Modeiia Strong
recommended for the prevention of pre-eclampsia in all women, but
especially those at high risk of developing pre-eclampsia.

Low-dose acetylsalicylic acid (aspirin, 75 mg) is recommended for the
‘ prevention of pre-eclampsia in women at high risk of developing the Moderate Strong
condition.

Magnesium sulfate is recommended for the prevention of eclampsia
in women with severe pre-eclampsia in preference to other High Strong

anticonvulsants.

Women with severe hypertension during pregnancy should receive Verv low Stron
treatment with antihypertensive drugs. i J
Induction of labour is recommended for women with severe pre-

eclampsia at a gestational age when the fetus is not viable or unlikely Very low Strong
to achieve viability within one or two weeks.

In women treated with antihypertensive drugs antenatally, continued Very low Stron
antihypertensive treatment postpartum is recommended. Y 9
Treatment with antihypertensive drugs is recommended for severe Verv low Stron
postpartum hypertension. Y 9

@ World Health Organization 2011
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Low-dose aspirin for the prevention of preterm delivery in
nulliparous women with a singleton pregnancy (ASPIRIN):
a randomised, double-blind, placebo-controlled trial

Este estudo confirma o beneficio sugerido anteriormente de doses

baixas
aspirina na REDU(;AO DO RISCO DE PARTO PREMATURDO.

« Mulheres nuliparas , com uma gravidez unica tiveram 11% menos
probabilidade do parto ser antes de 37 semanas de gestacao .

 Reduziu o risco de parto prematuro precoce (antes de 34
semanas) em 25% e mortalidade perinatal em 14%.

Lancet 2020; 395: 285-93 —~—

SBC -




PRE-ECLAMPSIA

IMPLANTACAO ANORMAL DA PLACENTA

GESTACAO
NORMAL

GESTACAO
PRE-ECLAMPSIA
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PRE-ECLAMPSIA -INSUFICIENCIA VASCULAR UTERO-PLACENTAR

HIPOXIA PLACENTAR

Maternal Side Fetal Side
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Oxidative Stress and Preeclampsia

3

PLACENTA

TPl e HIPOXICA

h Endothelial « Oxdative dam age products
CB' Activation €4 . Microparticies

* Cytokines L6, IL-1 TNFa

; I‘; T Xanthing oiidase Ne utro phil activation RESPOSTA MATERNA

(st TNAD(P)Hoxidase \ mog oxidase) INFLAMATORIA

¥/ &Y e m\ . ' : -
TCytoknes l , TCytokines Ativacao células endoteliais

-+
0L, IL41, TNFa) /
T Adhesion molecules /
(VCAM, ICAM1)

Endothelial Cell Activation T Permeabily

(L6, IL-1 TNFa) Citocinas inflamatoérias
Geracao de radicais livres

Maarten T. M. Raijmakers et al. Hypertension. 2004;44:374-380
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Decreased
uterine placental
blood flow

Placental
ischemia

Placental release of factors

Endothelial activation/dysfunction

®er1 Wtex | Bno Bes, || WaNGuisensitiviy |
VASOCONSTRICTORES g Renal | T Total
CIRCULA(;AO pressure < " peripheral
natriuresis resistance - -
MATERNA OXIDO NITRICO
e k vaertensionJ PROSTAGLANDINAS

TROMBOXANE

Granger J P et al. Hypertension. 2001;38:718-722
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HIPERTENSAO

GESTACIONAL

\ J \ J \\ J
Y

I trimester II trimester III trimester

1 trimester 2" trimester 3 trimester

PRE-ECLAMPSIA

Month

Week

Pre-eclampsia
screaning

* High risk Treatment and doser monitoring

Low risk Normal prenatal care

Basky Thilaganathan. Hypertension. Cardiovascular System in Preeclampsia and Beyond, Volume: 73, Issue: 3, pocet
Pages: 522-531, \/
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Among women attempting pregnancy without stage II hypertension:

Hypertensive disorders

-~ Systolic blood pressure == Diastolic blood pressure
=~ Mean arterial pressure of pregnancy

o ey e WA S A R s I R S S S D S e e S S S Y SO @ | Outcome ‘
12-
ZE
SE 4 \1§ + Gestational
49 . | 4 | hypertension
2 3 I | I |
09-
S'Z2
S g * l T » T I Preeclampsia
2 O
@ 2 }
09-
Preconception 4 8 12 16 20 >20 weeks’ gestation
Change to gestational week
TR 3
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Carrie J. Nobles. Hypertension. Preconception Blood Pressure and Its
Change Into Early Pregnancy, Volume: 76, Issue: 3, Pages: 922-929,



APBM 2013 GUIDELINES

2013 Ambulatory Blood Pressure Monitoring Recommendations for the
Diagnosis of Adult Hypertension, Assessment of Cardiovascular and other
Hypertension-associated Risk, and Attainment of Therapeutic Goals

MAPA X IDADE GESTACIONAL

TABLE 4. Diagnostic threshold values for ABPM in mmHg for pregnant women as a function of gestational age

ABPM characteristic 1" trimester (<14 wks gestation) 2™ trimester (14-27 ws gestation) 3" trimester (227 wks gestation)

Awake mean
SBP 115 115 118
DBP 70 69 72
Asleep mean
SBP 99 98 104
DBP 58 56 60

The Journal of Biological and Medical Rhythm Research, 30:3, 355-410 A
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48-hour ABPM along gestation.

MAPA

Hermida R C, and Ayala D E Hypertension. 2002;40:298-303

x PRESSAO ARTERIAL
PRESSAO ARTERIAL DIASTOLICA
SISTOLICA
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Hemodynamics

Cardiac output
increases by 30-40%

Normal pregnancy

Systolic function

Diastolic function

No change in
ejection fraction

Reduction in E/A
with normal E/e’

J

Increased total
vascular resistance

Gestational hypertension

Increased total
vascular resistance

Preeclampsia \ k

No change in
ejection fraction

Exaggerated
reduction in E/A

J

Decreased stroke
volume

Exaggerated
reduction in E/A and
increased E/e’

Cardiovascular Imaging.

Echocardiographic Structure
and Function in Hypertensive

Disorders of Pregnancy

—

Cardiac structure

Appropriate
increase in left
ventricular mass*
Increased left
ventricular mass
Increased left
ventricular mass

Physiological or pathophysiological changes in pregnancy

Changes associated with adverse maternal or fetal outcomes

James S. Castleman. Circulation:, 2016 Volume: 9, Issue: 9,)
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CENTRAL ILLUSTRATION: Pre-Eclampsia With Severe Features: Effects on

the Heart

Increased LV Wall

Pre-eclampsia wit]
Severe Features

Pulmonary Edema

' \
d Y™
T g

Vaught, A.J. et al. J Am Coll Cardiol. 2018;72(1):1-11.

Acute Cardiac Effects of
Severe Pre-Eclampsia

2 AT

CAROIOLOGIA
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A 4

4.4.1. Tratamento Nao Farmacologico***

Considerando gestantes os niveis tensionais— PAS = 140 mmHg
ou PAD = 90 mmHg, as recomendacoes sao:

A meta do tratamento é da pressao arterial ser de 110 a
140/80 a 85 mmHg. Na eventualidade da PAD = 80 mmHg,
os anti-hipertensivos devem ser reduzidos ou cessados. A queda

abrupta da pressao arterial materna superior a 25% , aumenta o
risco de hipoperfusao em érgaos-alvo da mae e de baixo fluxo
sanguineo placentar, podem contribuir negativamente para a
nutricao fetal e / ou oxigenacao.

Departamento —~——
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A 4

4.4.1. Tratamento Nao Farmacologico***

ou PAD = 90 mmHg, as recomendacoes sao:

Considerando gestantes os niveis tensionais— PAS = 140 mmHg

— —

Nao sao recomendados:

arterial cronica;

o objetivo de prevenir a SHG.

* Nenhuma dieta hipocalérica, mesmo em mulheres
obesas, pois pode levar ao retardo de crescimento fetal;

* Restricao de sal durante a gestacao com a intencao de
prevenir a SHG ou dietas com baixo teor de sédio (menos
de 100 mEq por dia) nas gestantes com hipertensao

* Uso de suplementos alimentares (magnésio, vitaminas
C, Ee D, éleos de peixe ou 6leos de algas ou alho) com

Departamento
de Cardiologia

da Mulher Argq Bras Cardiol. 2020; 114(5):849-942



A 4

4.4.1. Tratamento Nao Farmacologico®*”

Considerando gestantes os niveis tensionais— PAS = 140 mmHg
ou PAD = 90 mmHg, as recomendacoes sao:

* Exercicios fisicos sao recomendados por pelo menos
3 dias por semana, em uma média de 50 min por
sessao, incluindo atividades aerdbicas e treinamento de
forca e flexibilidade; A atividade fisica com exercicios
moderados pode ser continuada nas mulheres
habituadas a pratica-los; 112

* Adieta deve ser saudavel, rica em nutrientes, proteinas,
fibras e cereais;

* Asuplementacao de cdlcio é necessaria, 1,5 a 2,0 g didrios,
principalmente em dreas onde a ingestao dietética de
calcio for baixa;

* O ganho de peso na gestante se baseia no indice de
massa corporea (IMC) antes da gestacao: '

— IMC de 25 kg/m? (normal): ganho de 11,2 a 15,9 kg;

— IMC de 25 a 29,9 kg/m? (sobrepeso): ganho de 6,8

a 11,2 kg;
— IMC = 30 kg/m? (obesas): ganho de 6,8 kg.
Departamento 8/ ( ) 5 5 - <
de Cardiologia SBC i
da Mulher Arq Bras Cardiol. 2020; 114(5):849-942 o



Anti-hipertensivos Orais
HIPERTENSAO CRONICA/ HIPERTENSAO GESTACIONAL

Farmacos considerados de PRIMEIRA LINHA:

e Agonista dos receptores alfa-2- adrenérgicos de acao central: ALFA-METILDOPA

diminuem a pressao arterial por reduzir a resisténcia periférica vascular.

* Bloqueadores dos canais de calcio (BCC): A dose diaria maxima da NIFEDIPINA
é de 120 mg, fracionada em trés ou quatro tomadas ou 30-60 mg uma vez ao
dia (liberacao prolongada)

* Betabloqueadores: O RCIU e o baixo peso da placenta foram associados ao uso
de ATENOLOL

Considerados de SEGUNDA LINHA sao:
¢ A clonidina/ Hidralazina/ Diuréticos

Anti-ipertensiovos - CONTRA-INDICADOS
 |[ECA e BRA/ Espironolactona/Clorotiazida

Arq Bras Cardiol. 2020; 114(5):849-942

TN

Arq Bras Cardiol. 2020; 114(5):849-942 Nt
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EMERGENCIA HIPERTENSIVA EM PRE-ECLAMPSIA (PA 2160/110 MMHG)

Intervencao com drogas consideradas de primeira linha:
e Labetalol

* Nifedipina: dose inicial de 10-20 mg por via oral.

* Hidralazina EV

Intervencao com drogas consideradas de segunda linha:

* Nitroglicerina EV

* Nitroprussiato de sodio EV

Arq Bras Cardiol. 2020; 114(5):849-942 \/
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A 4

4.4.4. Anti-hipertensivos na Hipertensao Grave/Pré-eclam
ps i aE 75,276,278,279,298-300

O prognoéstico materno e fetal esta correlacionado
diretamente ao atendimento inicial prestado a essas
gestantes.””” A pré-eclampsia grave é a hipertensao sistélica
grave é de inicio agudo quando a pressao sistdlica for maior
ou igual a 160 mmHg; hipertensao diastélica grave igual
ou superior a 110 mmHg; ou ambos, podendo ocorrer
no periodo pré-natal, intraparto ou pés-parto.?’’ E uma
emergéncia obstétrica e requer tratamento imediato com
anti-hipertensivos. O objetivo nao € normalizar a pressao
arterial, mas atingir niveis de 140-150/90-100 mmHg?” ou a
reduzir de 15% a 25% da PA.*">

Departamento —~——
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4.4.4. Anti-hipertensivos na Hipertensao Grave/Pré-eclam
ps i aE 75,276,278,279,298-300

Considerar indicacao de internamento em UTI com
0s seguintes critérios: gestantes com pré-eclampsia grave
(PAS = 160 mmHg e PAD = 110 mmHg); insuficiéncia
respiratoria com necessidade de assisténcia ventilatoria
mecanica; eclampsia, sindrome HELLP oligtria, edema agudo
de pulmao e complicacoes neurolégicas mais frequentes como
o acidente vascular encefdlico

Departamento r——
— de Cardiologia SBC o,
da MUIher CAROIOLOGIA
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A 4

4.4.4. Anti-hipertensivos na Hipertensao Grave/Pré-eclam
ps i aE 75,276,278,279,298-300

* O sulfato de magnésio nao é recomendado como
agente anti-hipertensivo, mas o sulfato de magnésio
continua sendo o medicamento de escolha para a
profilaxia das crises em mulheres com hipertensao
grave de inicio agudo durante a gravidez e o periodo
pos-parto. Q inicio do magnésio nao deve ser retardado
no cenario de hipertensao grave aguda; é recomendado
independentemente de o paciente apresentar hipertensao
gestacional com caracteristicas graves, pré-eclampsia com
caracteristicas graves ou eclampsia.
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HIPERTENSAO ARTERIAL NO PUERPERIO
HIPERTENSAO DETECTADA APOS 72 HORAS POS-PARTO.

IECA - captopril e enalapril

BCC - o mais utilizado é a nifedipina/ anlodipino

Betabloqueadores - devem ser individualizados caso a caso e de forma geral
sdao compativeis com o aleitamento.

Diuréticos - como hidroclorotiazida e furosemida, podem depletar o espaco
intravascular e diminuir a producao de leite; por isso, devem ser usados em
dose baixa.

A espironolactona pode ser administrada sem restricao e pode ser indicada

para pacientes com hipertensao resistente (hiperaldosteronismo primario).

M

SBC .

Arq Bras Cardiol. 2020; 114(5):849-942 Nt




Conditions:

Hypertensive disorders of pregnancy (chronic hypertension,
gestational hypertension, preeclampsia, eclampsia, HELLP syndrome)

JACC STATE-OF-THE-ART REVIEW
ation)
Summary of Updated Recommendations m} SEOLS)
for Primary Prevention of
Cardiovascular Disease in Women

ight gain/post-partum weight retention
JACC State-of-the-Art Review

vere obstructive Sleep Jpnea
Leshic Cho, MD," Melinda Davis, MD," Islam Eigendy, MD," Kelly Epps, MD, ' Kathryn J, Lindley, MD,"
Pujs K. Mehta, MD," Exin D. Michos, MD," Matgo Minissian, PuD," Carl Pepine, MD, Viola Vaccatino, MD, -
Annabelle Santos Volgman, MD," for the ACC CVD Wamens Committee Members

3

Cardiovascular risk screening within 3 months post-partum

Medical Hi Physical T Lal .
Smoking history Resting blood pressure Lipid profile
Physical activity and heart rate Diabetes screening

Breastfeeding Body mass index and

PMH of hypertension, waist circumference protein:creatinine

diabetes, CVD ratio

Urine

First degree family
history of CVD, HTN, DM

P
SOCIEDADE

CAROIOLOGIA

(J Am Coll Cardiol 2020;75:2602-18) © "~

BC BRASILEIRA DE



Pontos Chaves

Sindrome hipertensiva gestacional - mortalidade materna
Estratificar risco materno € essencial no inicio da gestacao
Monitorizacdo da pressao arterial ao longo da gestacéao
Individualizar o tratamento

Tratamento anti-hipertensivo com metas a serem atingidas

Acompanhamento a longo prazo dessas mulheres com Sindrome

Hipertensiva gestacional

SBC &l
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