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Abstract

Purpose of Review Hypertensive disorders of pregnancy (HDP)—gestational hypertension, preeclampsia, and
eclampsia—are a leading cause of adverse maternal and perinatal outcomes internationally. Prevention, timely diagnosis,
and prompt management can reduce associated morbidity. The purpose of this review is to compare international
guidelines pertaining to HDP.

Recent Findings Fourteen HDP guidelines were compared relative to guidelines for the United States (US) where the authors
practice. Aspirin is universally recommended for high-risk women to reduce preeclampsia risk. Recommended dose and gesta-
tional age at initiation vary. Diagnoses of chronic hypertension, gestational hypertension, and preeclampsia in pregnant women
are similar, although blood pressure (BP) thresholds for antihypertensive medication initiation and treatment targets vary due to
the limitations in high-quality evidence.

Summary There are differences among international HDP guidelines related to dose and timing of aspirin initiation, thresholds
for antihypertensive medication initiation, and BP targets. However, all guidelines acknowledge the significant morbidity
associated with HDP and advocate for timely diagnosis and management to reduce associated morbidity and mortality. More
research is needed to understand optimal BP thresholds at which to initiate antihypertensive medication regimens and BP targets
in pregnancy.

Keywords Chronic hypertension - Eclampsia - Gestational hypertension - Guidelines - Hypertensive disorders of pregnancy -
Preeclampsia

Introduction

This article is part of the Topical Collection on Preeclampsia Globally, hypertensive disorders of pregnancy (HDP) are a
leading cause of morbidity, mortality, hospitalization, and re-

source utilization for both mothers and their neonates [1-5]. In
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developed countries, HDP are often diagnosed at routine pre-
natal care visits, as many women are asymptomatic at the time
of diagnosis. Prenatal care affords the opportunity of preven-
tion, early diagnosis, management and treatment of HDP.
Conversely, women without prenatal care may present with
more advanced disease, such as eclampsia, the most severe
form of preeclampsia characterized by generalized tonic-
clonic seizures and associated with even higher morbidity
and mortality [6, 7]. Adherence to a HDP protocol is associ-
ated with reduced maternal morbidity and mortality [8—10].
Therefore, in this review we compare international guidelines
for the prevention, diagnosis, and management of HDP
through the clinical lens of practice in the United States (US)
where the authors practice (Fig. 1).
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Fig. 1 Current hypertension
guidelines
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- Royal College of Physicians of Ireland

- National Institute for Health and Care Excellence

- European Society of Cardiology / European Society of Hypertension

American College of Obstetricians
and Gynecologists

In 2019, the American College of Obstetricians and
Gynecologists (ACOG) published updated guidelines on the
diagnosis and management of chronic hypertension, gesta-
tional hypertension and preeclampsia [11ee, 12e°].
Prevention of preeclampsia is the first goal, and ACOG
outlined recommendations for the use of low-dose aspirin
for preeclampsia prophylaxis in a separate committee opinion
published in 2018 [13]. Aspirin 81 mg is recommended for
high-risk women (among other groups) between 12 and
28 weeks gestation (Table 1).

ACOG defines chronic hypertension as hypertension diag-
nosed before pregnancy or before 20 weeks gestation with
blood pressure (BP) >140/90 mmHg on at least 2 occasions
4 or more hours apart. They cite new diagnostic criteria for
stage 1 hypertension—systolic blood pressure (SBP) 130—
139 mmHg or diastolic blood pressure (DBP) 80—
89 mmHg—from the 2017 American College of Cardiology/
American Heart Association guideline [14¢], but they state
that the significance of these parameters in pregnancy is not
certain. ACOG recommends maintaining BP <160/
110 mmHg with labetalol and nifedipine, the two first-line
oral agents for long-term control (Table 2).

ACOG distinguishes gestational hypertension from pre-
eclampsia. Gestational hypertension is defined as new onset
hypertension with BP >140/90 on 2 occasions at least 4 h
apart after 20 weeks gestation. Preeclampsia is defined as
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hypertension with proteinuria or other end-organ effects, in-
cluding thrombocytopenia < 100 x 10°/L, renal insufficiency
with serum Cr > 1.1 mg/dL or doubling from baseline, im-
paired liver function with transaminases greater than twice
normal, pulmonary edema, and new onset headache unre-
sponsive to medications or visual symptoms. In both chronic
hypertension and gestational hypertension, ACOG recom-
mends antihypertensive medications when BP > 160/
110 mmHg with goal BP below this threshold. Intravenous
hydralazine and labetalol and oral nifedipine are recommend-
ed for acute hypertensive urgency, and oral labetalol and cal-
cium channel blockers are recommended for long-term
control.

ACOG specifies that outpatient management is an option
for women diagnosed with gestational hypertension or pre-
eclampsia without severe features dependent on adherence
to frequent outpatient visits. Hospitalization is recommended
until delivery for those with severe disease (end-organ damage
or severe hypertension) and for those who cannot undergo
close outpatient monitoring. ACOG recommends fetal growth
ultrasound measurements every 3—4 weeks, measurement of
amniotic fluid at least weekly and antenatal testing once or
twice weekly. Delivery is recommended at 37 weeks gestation
for women with gestational hypertension and preeclampsia
without severe features and at 34 weeks for women with pre-
eclampsia with severe features. Indications for earlier delivery
include uncontrolled severe-range BP, refractory headaches or
upper abdominal pain, visual disturbances, stroke, myocardial
infarction, hemolysis elevated liver enzyme low platelet
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Table 1 Aspirin: preeclampsia
risk-reducing recommendations
by hypertension guideline

Guideline Year  Daily dose GA (weeks) Who qualifies
Begin  End

ACOG 2019 81 mg 12-28  Delivery >1 high risk factor (1), or

> 1 moderate risk factor (2)
USPSTF 2017 81 mg 12 >1 high risk factor (1)
WHO 2011 75 mg <20 >1 high risk factor (1, 3)
NICE 2019  75-150 mg 12 Delivery >1 high risk factor (4), or

> 1 moderate risk factor (5)
ESC/ESH 2018  100-150 mg 12 36 High (4) or moderate (5) risk
Ireland 2019  75-100 mg 12-16  Delivery >1 high risk factor (4), or

> 1 moderate risk factor (5)
FIGO 2019 150 mg 11-14 36, or delivery, or High risk (locally defined), or

preeclampsia Risk >1 in 100

Queensland 2016 100 mg <16 37, or delivery Moderate to high risk (6)
SOMANZ 2014  Low dose 37 Moderate to high risk (7)
ISSHP 2018  75-162 mg 1620 Strong risk factors (8)
Brazil 2016  75-150 mg 12 Intermediate or increased risk (9)
DGGG 2015 100 mg Up to 34
ACC/AHA 2017  No specific recommendation, refer to ACOG recommendations
Canada 2018  No recommendations

(1) High risk factors (per ACOG, USPSTF, WHO): history of preeclampsia, multi-fetal gestation, chronic hyper-
tension, type 1 or 2 diabetes, renal disease, autoimmune disease

(2) Moderate risk factors (per ACOG): nulliparity, obesity (BMI > 30), preeclampsia in the patient’s mother or
sister, African American race, low socioeconomic status, age > 35 years, history of a small for gestational age
neonate, previous adverse pregnancy outcome, or > 10 year pregnancy interval

(3) USPSTF notes these risk factors are not exhaustive but do not specify further. They also note aspirin may be
beneficial as early as 12 weeks gestation)

(4) High risk factors (per NICE, ESC/ESH, Royal College of Physicians of Ireland): hypertensive disease during
previous pregnancy, chronic kidney disease, autoimmune disease, type 1 or 2 diabetes, chronic hypertension
(5) Moderate risk factors (per NICE, ESC/ESH, Royal College of Physicians of Ireland): first pregnancy, age >
40, pregnancy interval > 10 years, BMI > 35 at first visit, family history of preeclampsia, multi-fetal pregnancy
(6) Queensland risk factors (not differentiated between moderate and high risk): antiphospholipid antibodies,
previous history of preeclampsia, pre-existing diabetes, twin pregnancy (increased risk with multiples),
nulliparity, family history of preeclampsia, BMI > 35 before pregnancy or at initial visit, age >40, SBP >130
and DBP >80 at initial visit, inter-pregnancy interval > 10 years, renal disease, chronic autoimmune disease,
chronic hypertension

(8) ISSHP strong risk factors: prior preeclampsia, chronic hypertension, pre-gestational diabetes, renal disease,
maternal BMI > 30, multiple pregnancy, antiphospholipid syndrome, assisted reproduction pregnancy. ASA used
to prevent preterm but not term preeclampsia

(7) SOMANTZ risk factors (not differentiated between moderate and high risk): nulliparity, multiple pregnancy,
previous history of preeclampsia, family history of preeclampsia, BMI > 25, age >40, SBP >130 or DBP > 80
before 20 weeks, antiphospholipid syndrome, pre-existing diabetes, renal disease, chronic autoimmune disease,
inter-pregnancy interval > 10 years

(9) Not specified
For blank cells, no specific recommendation is provided by the respective guideline

American College of Cardiology/American

(HELLP) syndrome, worsening renal dysfunction, pulmonary
edema, eclampsia or fetal distress (such as abnormal fetal
testing or reversed end-diastolic flow in the umbilical artery),
among others. Magnesium sulfate is recommended for wom-
en with preeclampsia with severe features for eclampsia pro-
phylaxis during labor and delivery and continued until 24 h
postpartum.

Heart Association

The 2017 American College of Cardiology/American Heart
Association (ACC/AHA) guideline [14¢] states that “It is be-
yond the scope of the present guideline to address the man-
agement of hypertension during pregnancy in detail” and
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Table 2 Antepartum antihypertensive medication initiation and blood
pressure goals by hypertensive disorder of pregnancy guideline and/or

country

Guideline and/or Recommended Target BP
country medication initiation (mmHg)
(mmHg)
ACOG [11es, 12¢¢] >160 <160
>110 <110
ISSHP [15] >140 110-140
>90 85
Queensland [16] >140 <140
>90 <90
Canada [17] >140 NR
>90 85
SOMANZ [18] >160 <160
>110 <110
Brazil [19] >150 130-150
>100 80-100
Germany [20] >150 <150
Ireland [16, 19] >100 80-100
NICE [21] >140 135
>90 85
ESC/ESH [22] >150 <140
>95 <90

Top number in each cell = systolic BP, bottom number = diastolic BP. BP
blood pressure, NR no recommendation

refers readers to the 2013 ACOG [23] and 2011 European
Society of Cardiology (ESC) Cardiovascular Diseases during
Pregnancy [24] guidelines. The 2017 ACC/AHA Guideline
makes two specific recommendations for the treatment of hy-
pertension in pregnancy:

1. “Women with hypertension who become pregnant, or are
planning to become pregnant, should be transitioned to
methyldopa, nifedipine, and/or labetalol during
pregnancy.”

2. “Women with hypertension who become pregnant should
not be treated with ACE inhibitors, ARBs, or direct renin
inhibitors.”

The guideline states that the reasons for antihypertensive
treatment during pregnancy are twofold: first, to prevent se-
vere hypertension; second, to potentially prolong pregnancy
for fetal benefit. The guideline cites the United States
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Preventive Services Task Force (USPSTF) recommendation
for universal BP measurement of every pregnant woman at
every prenatal visit [25]. It recommends that in women with
hypertensive crises, for example severe preeclampsia or
eclampsia, SBP should be reduced to < 140 mmHg during
the first hour of treatment. This may differ from usual clinical
practice, as an abrupt reduction of mean arterial pressure may
lead to a reduction in fetal perfusion and an abnormal fetal
heart rate tracing, leading to urgent fetal delivery.

US Preventive Services Task Force

The United States Preventive Task Force (USPSTF) made two
major recommendations pertaining to preeclampsia. In 2014,
they endorsed low-dose aspirin 81 mg for preeclampsia pre-
vention in high-risk women (Table 1) [26], reversing their
1996 statement that there was “insufficient [evidence] to as-
sess the balance of benefits and harms of aspirin use to prevent
preeclampsia in pregnant women at increased risk for pre-
eclampsia.” [27] They stated that there are minimal harms of
low-dose aspirin in pregnancy, and that “there is a substantial
net benefit of daily low-dose aspirin to reduce the risk for
preeclampsia, preterm birth, and fetal growth restriction in
women at high risk for preeclampsia.”

In 2017, the USPSTF recommended screening for pre-
eclampsia with BP measurements in all pregnant women since
knowledge of elevated BP can allow for timely diagnosis and
treatment, including close maternal and fetal surveillance, an-
tihypertensive medications and magnesium sulfate for
eclampsia prophylaxis [28].

World Health Organization

The World Health Organization (WHO) published the
Prevention and Treatment of Pre-eclampsia and Eclampsia
guideline in 2011 [29]. Although the guideline references
chronic hypertension, gestational hypertension, preeclampsia,
and eclampsia, there was no specific mention of diagnostic
criteria for these conditions. The document contains 23 rec-
ommendations designated as “recommended” or “not recom-
mended.” The 2 recommendations with both a high quality of
evidence and a strong strength of recommendation are (1)
magnesium sulfate is the drug of choice for eclampsia prophy-
laxis, and (2) vitamin C and E should not be used for pre-
eclampsia prevention. Both of these recommendations are
based on robust clinical trial evidence. The WHO meticulous-
ly detailed the trials supporting these and other recommenda-
tions in a separate document with 59 tables summarizing the
evidence [30]. The other 21 recommendations are broadly
grouped into preeclampsia prevention, management of HDP
and hemolysis elevated liver enzymes low platelet (HELLP)
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syndrome and timing of delivery. For preeclampsia preven-
tion, they advise calcium supplementation during pregnancy
in areas with low dietary calcium intake and low-dose aspirin
75 mg daily initiated prior to 20 weeks gestation for high-risk
women. They advise against several interventions that have
not been shown to reduce the risk of preeclampsia, including
resting at home or strict bedrest, restriction of salt intake or
supplementation of vitamin D. They advise pharmacologic
treatment of severe hypertension during pregnancy and post-
partum and state that the choice of medication should be based
on the physician’s experience with the specific medication,
medication cost and local availability. They specifically ad-
vise against diuretics for the prevention of preeclampsia and
do not recommend corticosteroids for treating HELLP
syndrome.

WHO recommends delivery for women with severe pre-
eclampsia when the fetus is not viable or unlikely to be viable
in another 1-2 weeks. Expectant management (delaying de-
livery until maternal and/or fetal decline or a pre-specified
gestational age) is recommended in patients with severe pre-
eclampsia before 34 weeks of gestation (without other indica-
tion for delivery), and expectant management of severe pre-
eclampsia may be offered up to 36 weeks 6 days in the ab-
sence of uncontrolled hypertension, end-organ damage, or
fetal distress. This recommendation was reaffirmed in 2018,
albeit as a “conditional recommendation” with “very low cer-
tainty evidence.” [31] Importantly, this differs significantly
from the ACOG recommendation of delivery at 34 weeks
gestation in women with severe preeclampsia. Other than this
difference, the WHO recommendations generally align with
US practice. WHO recommends delivery at term in gestation-
al hypertension, mild preeclampsia, and severe preeclampsia.
No recommendations are made on outpatient versus inpatient
management or on fetal surveillance.

International Federation of Gynecology
and Obstetrics

The International Federation of Gynecology and Obstetrics
(FIGO) defers to the International Society for the Study of
Hypertension in Pregnancy (ISSHP) for specific recommenda-
tions related to the diagnosis and treatment of HDP, but they do
present a separate guideline for first-trimester screening for pre-
vention of preeclampsia [32]. This guideline is largely based on
the body of work published by Nicolaides and colleagues [33].
The global panel of authors outline the evidence advocating for
screening for and prevention of preterm preeclampsia, defined
as preeclampsia with delivery <34 weeks gestation. They ad-
vocate for universal preeclampsia screening, stating that the
best combined test includes “maternal risk factors, mean arterial
pressure, placental growth factor and uterine artery pulsatility
index” as a one-step procedure. For high-risk women, defined

as risk of developing preeclampsia > 1 in 100, they recommend
aspirin 150 mg nightly. This recommendation is in contrast to
that of ACOG [11e], which cites a low positive predictive
value as the primary reason that tests such as placental growth
factor and uterine artery Doppler measurements should remain
investigational [11e]. Differences in these guidelines appear to
stem from varying opinions on acceptable sensitivity/specificity
levels of screening tests, costs associated with screening, and
limited interventions for high-risk women beyond routinely
prescribed low-dose aspirin. Implementing an additional sono-
gram in a US cohort of 4 million annual births [34] would
increase healthcare expenditures by millions of dollars; the ex-
act return on investment should be examined with a cost-
effectiveness analysis.

International Society for the Study
of Hypertension in Pregnancy

In 2018, the International Society for the Study of
Hypertension in Pregnancy (ISSHP) issued a statement on
classification, diagnosis, and management recommendations
for international practice, endorsed by the International
Society for Obstetric Medicine and the Study of
Hypertension in Pregnancy [15]. The panel of authors in-
cludes members from Australia, the UK, Ireland, US, Japan,
South Africa, and Nigeria. Overall, the recommendations for
management mirror those of ACOG with minor variations.
The one significant difference centers on BP thresholds for
antihypertensive medication initiation and BP treatment goals.
The ISSHP recommends that BP > 140/90 mmHg (or > 135/
85 mmHg at home) should be treated with a goal BP 110-140/
85 mmHg (Table 2). The rationale provided is to reduce the
risk of “severe hypertension and other complications such as
low platelets and elevated liver enzymes with symptoms.” The
ISSHP acknowledges the lack of high-quality randomized
controlled trials (RCTs) and that this recommendation stems
from a single trial that compared tight to less-tight control in
women with HDP [35]. In this trial, the incidence of severe
hypertension was higher in women randomized to less-tight
control (aOR 1.80 (95% CI 1.34-2.38)), but there was no
difference in the composite adverse perinatal outcome (aOR
1.02 (95% CI 0.77-1.35)) or in serious maternal complica-
tions (aOR 1.74 (95% CI 0.79-3.84)). Given the critical need
for high-quality evidence, the senior authors of the current
review article (AT and SO) are actively enrolling women in
the Chronic Hypertension and Pregnancy (CHAP) Project, a
large, multicenter RCT to assess benefits and harms of treat-
ment of mild hypertension in pregnancy (NCT02299414).
Study results are expected in 2022. Current differences be-
tween guidelines for blood pressure thresholds and manage-
ment may originate from varying opinions over what level of
evidence is necessary to inform practice.
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Hypertension Canada

Hypertension Canada’s 2018 Guidelines for the
Management of Hypertension in Pregnancy, developed in
conjunction with the Society of Obstetricians and
Gynaecologists, are the inaugural guideline for the man-
agement of hypertension in pregnancy in Canada [17].
They present 7 recommendations for the management of
hypertension in pregnancy. The definitions of various
forms of HDP align with those used in the US. The main
difference relates to the management of non-severe hyper-
tension, which aligns with ISSHP guidelines. Hypertension
Canada’s Pregnancy Guidelines recommend antihyperten-
sive therapy for non-severe hypertension (SBP >
140 mmHg or DBP >90 mmHg) with a goal DBP of
85 mmHg (Table 2) for women on antihypertensives and
women with preeclampsia, but acknowledge that the lim-
ited data supporting this recommendation are limited.

Society of Obstetric Medicine of Australia
and New Zealand

The Society of Obstetric Medicine of Australia and New
Zealand (SOMANZ) Guideline for the Management of
Hypertensive Disorders of Pregnancy was published in 2014
[18]. Diagnostic criteria are similar to those used in the US.
While they do not endorse the “30-15 rule,” a principle
prompting preeclampsia evaluation in women not meeting
traditional diagnostic thresholds but with SBP >30 mmHg
or DBP > 15 mmHg above patient’s baseline BPs, they state
that a “30-15" BP rise combined with elevated uric acid, pro-
teinuria, or fetal growth restriction may warrant monitoring.
An additional difference lies in treatment of severe hyperten-
sion, defined as BP >160/110. SOMANZ recommends
treating severe hypertension but states that BPs > 170/
110 mmHg require urgent treatment. This differs only slightly
from the ACOG “Committee Opinion on Emergent Therapy
for Acute-Onset, Severe Hypertension During Pregnancy and
Postpartum” that advises an aggressive treatment approach at
a threshold of > 160/110 mmHg [36].

In contrast to previously mentioned guidelines, SOMANZ
pays specific attention to the psychosocial impact of pre-
eclampsia on the patient and her family. The guideline states
that “the woman and her family are often overwhelmed and
distressed from their experience and appropriate management
postpartum should include psychological and family support.”
SOMANZ highlights engaged patient advocacy organizations
such as the Australian Action on Preeclampsia (AAPEC) and
New Zealand Action on Preeclampsia (NZ APEC) groups. In
the US, ACOG has a history of collaboration with the
Preeclampsia Foundation (https://www.preeclampsia.org/), a
leading voice of advocacy for women with preeclampsia, but
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does not officially address the psychosocial impact of
preeclampsia or formally endorse any support organizations
in its guidelines [11e°].

Queensland Maternity and Neonatal Clinical
Guideline

The Queensland Maternity and Neonatal Clinical Guideline
was published in 2016. [16] Diagnostic criteria for chronic hy-
pertension and gestational hypertension generally mirror those
of ACOG. The preeclampsia prophylaxis recommendations
differ from ACOG by advising aspirin 100 mg daily. They
succinctly define preeclampsia as a “multi-system disorder
characterized by hypertension and involvement of one or more
other organ systems and / or the fetus.” Similar to SOMANZ,
they address the “30-15" rule in noting that, while not diagnos-
tic, a patient with a “30-15” elevation in BP should undergo
prompt clinical and laboratory assessment for preeclampsia.
Similar to ISSHP, they recommend considering antihyper-
tensive medication for SBP > 140-160 mmHg or DBP >90—
100 mmHg (Table 2). Postpartum, they recommend treating
to achieve target BPs < 140/90. They state that provider famil-
iarity and experience should guide choice of antihypertensive
medication. Inpatient management is recommended for BPs >
140/90 mmHg, presence of signs and symptoms of pre-
eclampsia or concern for fetal well-being. Interestingly, they
describe a management category entitled “Day stay,” allowing
for heightened outpatient surveillance in eligible patients. A
“day stay” involves “frequent maternal and fetal surveillance
.. with daily review by an obstetrician” as compared with
24-h in-hospital observation.

Brazilian Guideline of Arterial Hypertension

In 2016, the 7th Brazilian Guideline of Arterial Hypertension
was published, including a chapter specifically discussing the
management of hypertension in pregnancy. [19] HDP defini-
tions are similar to those in the US. The guideline recom-
mends low-dose aspirin 75-150 mg for preeclampsia preven-
tion in women at intermediate or high risk (Table 1). They
recommend treatment with antihypertensive medications for
BP > 150/100 mmHg in chronic hypertension, gestational hy-
pertension and preeclampsia (Table 2). Intravenous hydral-
azine is the preferred agent for urgent pharmacologic treat-
ment, whereas oral agents for long-term control include meth-
yldopa, B-blockers (except atenolol), hydralazine, and calci-
um channel blockers (nifedipine, amlodipine, and verapamil).
They target a goal BP of 130-150/80—-100 mmHg and recom-
mend that women with gestational hypertension and non-
severe preeclampsia may be managed by “day-hospital with
monitoring,” while women with severe hypertension should
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be managed in the hospital with relative rest. The guideline
acknowledges a lack of evidence to support a specific inpa-
tient approach but recommends periodic BP assessment, daily
weight and diuresis assessment, maternal laboratory evalua-
tion 1-2 times per week and fetal surveillance. The guideline
recommends expectant management until 36 weeks for wom-
en with gestational hypertension and without clinical worsen-
ing or severe hypertension. No specific recommendations for
delivery in women with severe preeclampsia are provided.
They highlight the dilemma surrounding the ideal delivery
time in severe preeclampsia before 32—34 weeks and the high
neonatal survival rates after 34 weeks gestation. For women
with severe preeclampsia, magnesium sulfate is recommended
for eclampsia prevention during labor and for approximately
24 h postpartum. An “attack” dose of 4-6 g intravenously
followed by 1-3 g/h maintenance is recommended.

German Society of Gynecology and Obstetrics

In 2015, the German Society of Gynecology and Obstetrics
(DGGQG) published guidelines for the diagnosis and treatment
of hypertensive disorders in pregnancy [20]. HDP definitions
mirror those published by ACOG. One notable difference lies
in the DGGG recommendation of a target BP of < 150/80—
100 mmHg with alpha-methyldopa as the first-line antihyper-
tensive agent (Table 2). Other medications considered partial-
ly suitable include nifedipine and selective 31 receptor
blockers, with metoprolol preferred in this class. The guide-
line suggests consideration of dose reduction or discontinua-
tion of antihypertensive medications depending on physiolog-
ic changes in BP in the first half of pregnancy, given the
potential fetal harm with overtreatment.

The DGGG guidelines recommend referral to the hospital
for BP > 150/100 mmHg or signs and symptoms suggestive of
preeclampsia. They recommend that medications only be initi-
ated in the hospital and only when BP >150/100 mmHg, but
state that treatment can be withheld as long as BP is < 160/
110 mmHg. For treatment of acute severe hypertension, nifed-
ipine, and urapidil are preferred first-line treatment. The DGGG
guideline outlines recommendations for inpatient fetal surveil-
lance with cardiotocography 1-3 times per day and fetometry
every 10—14 days with measurement of amniotic fluid. They do
not provide recommendations for outpatient management.
Women with severe preeclampsia are recommended to deliver
after 34 weeks. Women with mild preeclampsia are recom-
mended to deliver at 37 weeks provided there are no signs or
symptoms of end-organ dysfunction. DGGG recommends
magnesium sulfate to prevent eclamptic seizures in women
with severe preeclampsia, noting that its utility among women
with preeclampsia without severe features is under discussion.
Typically, a loading dose of 4-6 g is administered over 15—

20 min, followed by a maintenance dose of 1 g/h, continued for
up to 48 h postpartum.

Institute of Obstetricians and Gynaecologists,
Royal College of Physicians of Ireland

The Institute of Obstetricians and Gynaecologists, Royal
College of Physicians of Ireland provides two technical bul-
letins on HDP: “The Management of Hypertension in
Pregnancy” published in 2016 and revised in 2019, [16] and
“The Diagnosis and Management of Severe Preeclampsia and
Eclampsia” published in 2011 and revised in 2016 [19]. The
guidelines are derived from a systematic review of the litera-
ture from 2000 to 2015. For preeclampsia prevention, they
recommend low-dose aspirin (75 mg) for prophylaxis and
calcium supplementation for women with poor dietary calci-
um intake (Table 1). They note that preeclampsia rarely pre-
sents before 20 weeks and highlight the importance of mea-
suring BP with a cuff validated in pregnancy, as discussed in a
recent systematic review [37]. They discuss preconception
counseling in women with chronic hypertension and empha-
size the importance of optimizing modifiable risk factors prior
to pregnancy. They specify that women with a history of hy-
pertension >4 years duration should undergo maternal echo-
cardiogram to assess left ventricular function.

A key addition to the diagnostic criteria that differs from
other guidelines is the inclusion of a “moderate’ hypertension
classification (in addition to mild and severe), defined as SBP
150-159 mmHg or DBP 100-109 mmHg. They recommend
pharmacologic treatment for moderate hypertension with tar-
get SBP <150 mmHg and DBP 80-99 mmHg for women
without medical comorbidities (Table 2). For women with
underlying comorbidities, such as diabetes or renal disease,
they recommend tighter control with goal SBP < 140 and
DBP 80-99 mmHg. They recommend postpartum target BP
< 150/80-99 mmHg for women without significant comorbid-
ities and BP <140/80-90 mmHg for women with
comorbidities.

National Institute for Health and Care
Excellence

The National Institute for Health and Care Excellence (NICE)
Hypertension in Pregnancy: Diagnosis and Management
guideline was published in 2019 in the UK [21]. Overall, the
NICE guideline is similar to ACOG. Differences include an-
tihypertensive therapy for women with chronic hypertension
with BPs persistently > 140/90 (Table 2). Women with gesta-
tional hypertension and preeclampsia not already treated
should be offered medication following birth if BP > 150/
110. Target BP is 135/85 in all HDP patients. NICE advocates
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for placental growth-factor (PIGF)-based testing to help rule
out preeclampsia, while ACOG does not. Since 79% of screen
positive PIGF patients do not develop HDP, ACOG cites a
low positive predictive value (21.2%) as rationale for not in-
corporating PIGF into clinical practice [11ee].

European Society of Cardiology/European
Society of Hypertension

The 2018 European Society of Cardiology/European Society
of Hypertension Guidelines were published in the UK in 2018
as a collaboration of experts across Europe. They make spe-
cific recommendations for HDP similar to ACOG [22].
Variations include recommending a higher dose of aspirin of
100-150 mg for preeclampsia prevention (Table 1) and initi-
ation of antihypertensives for BPs persistently > 150/95
(Table 2). Following initiation of treatment, they suggest a
target BP of < 140/90, noting that the optimal BP target in
pregnancy is unknown. They recommend that Doppler ultra-
sound of the uterine arteries can be utilized after 20 weeks
gestation to detect higher risk of intrauterine growth retarda-
tion. This practice is not endorsed by ACOG given the ab-
sence of effective interventions [11e°].

Conclusion

International guidelines on the prevention, diagnosis, and
management of HDP are remarkably similar. They acknowl-
edge the significant complications of unrecognized and un-
treated HDP and the opportunity to improve outcomes
through a combination of prevention, timely diagnosis,
prompt treatment, and delivery when indicated. Significant
variations in guidelines include different prophylaxis recom-
mendations, such as aspirin dose, timing of initiation, and
candidacy (Table 1) and different antihypertensive treatment
thresholds and targets (Table 2). These discrepancies stem
from limitations in high-quality evidence supporting any par-
ticular approach, varying opinions of acceptable sensitivity/
specificity thresholds for screening tests, cost implications,
and limited availability of effective interventions. Additional
international inconsistencies include antihypertensive medica-
tion recommendations, use of sonography for surveillance,
recommended treatment, and gestational age at delivery for
women with preeclampsia and preeclampsia with severe fea-
tures. These variations arise from limited evidence to drive
clinical practice and reflect the reality that many aspects of
the guidelines emanate from expert opinion rather than high-
quality evidence.

Ongoing and future research will continue to inform devel-
opment of new HDP guidelines. Areas with limited informa-
tion and, thus, lack of clear guidance include racial differences

@ Springer

in antihypertensive response in pregnancy, interventions to
reduce racial disparities in HDP-related maternal mortality
[38], timely management of severe hypertension in women
with difficult intravenous access and optimal psychosocial
support for families of women with a preeclampsia diagnosis.
Meanwhile, adherence to universal BP screening at prenatal
and postpartum visits and to a protocol that promotes early
diagnosis and treatment are the gold standards to reduce the
morbidity and mortality of HDP [39, 40].

Compliance with Ethical Standards

Conflict of Interest  The authors declare no conflicts of interest relevant
to this manuscript.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any of
the authors.

References

Papers of particular interest, published recently, have been
highlighted as:

+ Of importance

¢ Of major importance

1. Xiong T, Mu Y, Liang J, Zhu J, Li X, Li J, et al. Hypertensive
disorders in pregnancy and stillbirth rates: a facility-based study
in China. Bull World Health Organ. 2018;96(8):531-9. https://
doi.org/10.2471/b1t.18.208447.

2. Lanssens D, Vandenberk T, Smeets CJ, De Canniére H, Vonck S,
Claessens J, et al. Prenatal remote monitoring of women with ges-
tational hypertensive diseases: cost analysis. J] Med Internet Res.
2018;20(3):e102. https://doi.org/10.2196/jmir.9552.

3. Ananth CV, Basso O. Impact of pregnancy-induced hypertension
on stillbirth and neonatal mortality. Epidemiology. 2010;21(1):
118-23. https://doi.org/10.1097/EDE.0b013e3181c297af.

4. Battarbee AN, Sinkey RG, Harper LM, Oparil S, Tita ATN.
Chronic hypertension in pregnancy. Am J Obstet Gynecol.
2019;222:532-41. https://doi.org/10.1016/j.ajog.2019.11.1243.

5. Sutton ALM, Harper LM, Tita ATN. Hypertensive disorders in
pregnancy. Obstet Gynecol Clin N Am. 2018;45(2):333-47.
https://doi.org/10.1016/j.0gc.2018.01.012.

6. Bellizzi S, Sobel HL, Ali MM. Signs of eclampsia during singleton
deliveries and early neonatal mortality in low- and middle-income
countries from three WHO regions. Int J Gynaecol Obstet.
2017;139(1):50-4. https://doi.org/10.1002/ijgo.12262.

7. Un Nisa S, Shaikh AA, Kumar R. Maternal and fetal outcomes of
pregnancy-related hypertensive disorders in a tertiary care hospital
in Sukkur. Pakistan Cureus. 2019;11(8):e5507. https://doi.org/10.
7759/cureus.5507.

8. Martin Jr JN. Severe systolic hypertension and the search for safer
motherhood. Seminars in perinatology: Elsevier; 2016. p. 119-23.

9. Bemstein PS, Martin JN, Barton JR, Shields LE, Druzin ML,
Scavone BM, et al. National partnership for maternal safety: con-
sensus bundle on severe hypertension during pregnancy and the
postpartum period. 2017;125(2):540-7.


https://doi.org/10.2471/blt.18.208447
https://doi.org/10.2471/blt.18.208447
https://doi.org/10.2196/jmir.9552
https://doi.org/10.1097/EDE.0b013e3181c297af
https://doi.org/10.1016/j.ajog.2019.11.1243
https://doi.org/10.1016/j.ogc.2018.01.012
https://doi.org/10.1002/ijgo.12262
https://doi.org/10.7759/cureus.5507
https://doi.org/10.7759/cureus.5507

Curr Hypertens Rep (2020) 22: 66

Page90of10 66

10.

11.ee

12,00

13.

14.»

15.

16.

17.

18.

19.

20.

Shields LE, Wiesner S, Klein C, Pelletreau B, Hedriana HLJAjoo,
gynecology. Use of maternal early warning trigger tool reduces
maternal morbidity. 2016;214(4):527. el-e6.

ACOG Practice Bulletin No. 202: Gestational hypertension and
preeclampsia. Obstet Gynecol. 2019;133(1):el—e25. https://doi.
org/10.1097/a0g.0000000000003018 ACOG Practice Bulletins
202 and 203 provide state-of-the art, contemporary
recommendations for the management of hypertensive
disorders of pregnancy including chronic hypertension,
gestational hypertension and preeclampsia. These guidelines
were published following the updated ACC/AHA Guideline
and address implications of the new recommendations for
pregnant women entering prenatal care. Practice Bulletins
202 and 203 provide key recommendations to reduce
maternal and perinatal morbidity associated with HDP.
ACOG Practice Bulletin No. 203: Chronic hypertension in preg-
nancy. Obstet Gynecol. 2019;133(1):e26-50 https://doi.org/10.
1097/a0g.0000000000003020 ACOG Practice Bulletins 202 and
203 provide state-of-the art, contemporary recommendations for
the management of hypertensive disorders of pregnancy
including chronic hypertension, gestational hypertension and
preeclampsia. These guidelines were published following the
updated ACC/AHA Guideline and address implications of the
new recommendations for pregnant women entering prenatal
care. Practice Bulletins 202 and 203 provide key
recommendations to reduce maternal and perinatal morbidity
associated with HDP.

ACOG Committee Opinion No. 743: Low-dose aspirin use during
pregnancy. Obstet Gynecol. 2018;132(1):e44-52. https:/doi.org/
10.1097/a0g.0000000000002708.

Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ,
Himmelfarb CD, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/
AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the preven-
tion, detection, evaluation, and management of high blood pressure
in adults: a report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines
2018;71(6):e13-el15. doi: doi:https://doi.org/10.1161/HYP.
0000000000000065 The 2017 ACC/AHA Guideline
revolutionized hypertension management by lowering
diagnostic and therapeutic blood pressure thresholds. This
critical change resulted from evidence showing harm from
lower than previously recognized blood pressure thresholds
and evidence demonstrating that treatment of blood pressure
to lower than previously recommended thresholds reduces
cardiovascular disease associated morbidity and mortality.
Brown MA, Magee LA, Kenny LC, Karumanchi SA, McCarthy
FP, Saito S, et al. Hypertensive disorders of pregnancy: ISSHP
classification, diagnosis, and management recommendations for in-
ternational practice. Hypertension. 2018;72(1):24-43. https://doi.
org/10.1161/hypertensionaha.117.10803.

Queensland Clinical Guidelines. Maternity and neonatal clinical
guideline. Hypertensive disorders of pregnancy. Publication date:
August 2015. Amendment date: August 2016. Review date: August
2020.

Butalia S, Audibert F, Cote AM, Firoz T, Logan AG, Magee LA,
et al. Hypertension Canada's 2018 guidelines for the Management
of Hypertension in pregnancy. Can J Cardiol. 2018;34(5):526-31.
https://doi.org/10.1016/j.cjca.2018.02.021.

Lowe S, Bowyer L, Lust K, McMahon L, Morton M, North R, et al.
The Management of hypertensive disorders of pregnancy. 2014.
Malachias M, Figueiredo C, Sass N, Antonello I, Torloni M,
Bortolotto M. 7th Brazilian guideline of arterial hypertension: chap-
ter 9-Arterial Hypertension in pregnancy. 2016;107(3):49-52.
Stepan H, Kuse-Fohl S, Klockenbusch W, Rath W, Schauf B,
Walther T, et al. Diagnosis and treatment of hypertensive pregnan-
cy disorders. Guideline of DGGG (S1-Level, AWMF Registry No.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

015/018, December 2013). Geburtshilfe Frauenheilkd. 2015;75(9):
900-14. https://doi.org/10.1055/s-0035-1557924.

Clinical Practice Guideline: the management of hypertension in
pregnancy. Institute of Obstetricians and Gynaecologists, Royal
College of Physicians of Ireland and the Clinical Strategy and
Programmes Division, Health Service Executive. Version 1.0.
Guideline number 37. Publication Date: May 2016. Revision
Date: May 2019.

Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M,
Burnier M, et al. 2018 ESC/ESH guidelines for the management
of arterial hypertension: The Task Force for the management of
arterial hypertension of the European Society of Cardiology
(ESC) and the European Society of Hypertension (ESH). Eur
Heart J. 2018;39(33):3021-104. https://doi.org/10.1093/eurheartj/
ehy339.

Hypertension in pregnancy. Report of the American College of
Obstetricians and Gynecologists’ Task Force on Hypertension in
Pregnancy. Obstet Gynecol. 2013;122(5):1122-31. https://doi.org/
10.1097/01.A0g.0000437382.03963.88.

Regitz-Zagrosek V, Blomstrom Lundqvist C, Borghi C, CitkovaR,
Ferreira R, Foidart JM, et al. ESC guidelines on the management of
cardiovascular diseases during pregnancy: the Task Force on the
Management of Cardiovascular Diseases during Pregnancy of the
European Society of Cardiology (ESC). Eur Heart J. 2011;32(24):
3147-97. https://doi.org/10.1093/eurheartj/ehr218.

Henderson JT, Thompson JH, Burda BU, Cantor A. Preeclampsia
screening: evidence report and systematic review for the US pre-
ventive services task Force. Jama. 2017;317(16):1668—83. https://
doi.org/10.1001/jama.2016.18315.

LeFevre ML. Low-dose aspirin use for the prevention of morbidity
and mortality from preeclampsia: U.S. Preventive Services Task
Force recommendation statement. Ann Intern Med. 2014;161(11):
819-26. https://doi.org/10.7326/m14-1884.

Force UPT. Guide to clinical preventive services. Alexandria:
International Medical Publishing; 1996.

Bibbins-Domingo K, Grossman DC, Curry SJ, Barry MJ, Davidson
KW, Doubeni CA, et al. Screening for preeclampsia: US Preventive
Services Task Force recommendation statement. Jama.
2017;317(16):1661-7. https://doi.org/10.1001/jama.2017.3439.
Organization WH. WHO recommendations for prevention and
treatment of pre-eclampsia and eclampsia. 2011.

Organization WH. WHO recommendations for prevention and
treatment of pre-eclampsia and eclampsia: evidence base: World
Health Organization; 2011.

Organization WH. WHO recommendations: policy of intervention-
ist versus expectant management of severe pre-eclampsia before
term. 2018.

Poon LC, Shennan A, Hyett JA, Kapur A, Hadar E, Divakar H,
et al. The International Federation of Gynecology and Obstetrics
(FIGO) initiative on pre-eclampsia: a pragmatic guide for first-
trimester screening and prevention. Int J Gynaecol Obstet.
2019;145(Suppl 1):1-33. https://doi.org/10.1002/ijgo.12802.
Wright D, Wright A, Nicolaides KH. The competing risk approach
for prediction of preeclampsia. Am J Obstet Gynecol. 2019;223:
12-23.¢7. https://doi.org/10.1016/j.ajog.2019.11.1247.

Martin JA, Hamilton BE, Osterman MJK, Driscoll AK, Drake P.
Births: final data for 2017. Natl Vital Stat Rep. 2018;67(8):1-50.
Magee LA, von Dadelszen P, Rey E, Ross S, Asztalos E, Murphy
KE, et al. Less-tight versus tight control of hypertension in preg-
nancy. N Engl J Med. 2015;372(5):407—17. https://doi.org/10.
1056/NEJMoal404595.

Behrens I, Basit S, Lykke JA, Ranthe MF, Wohlfahrt J, Bundgaard
H, et al. Hypertensive disorders of pregnancy and peripartum car-
diomyopathy: a nationwide cohort study. PLoS One. 2019;14(2):
e0211857. https://doi.org/10.1371/journal.pone.0211857.

@ Springer


https://doi.org/10.1097/aog.0000000000003018
https://doi.org/10.1097/aog.0000000000003018
https://doi.org/10.1097/aog.0000000000003020
https://doi.org/10.1097/aog.0000000000003020
https://doi.org/10.1097/aog.0000000000002708
https://doi.org/10.1097/aog.0000000000002708
https://doi.org/10.1161/HYP.0000000000000065
https://doi.org/10.1161/HYP.0000000000000065
https://doi.org/10.1161/hypertensionaha.117.10803
https://doi.org/10.1161/hypertensionaha.117.10803
https://doi.org/10.1016/j.cjca.2018.02.021
https://doi.org/10.1055/s-0035-1557924
https://doi.org/10.1093/eurheartj/ehy339
https://doi.org/10.1093/eurheartj/ehy339
https://doi.org/10.1097/01.Aog.0000437382.03963.88
https://doi.org/10.1097/01.Aog.0000437382.03963.88
https://doi.org/10.1093/eurheartj/ehr218
https://doi.org/10.1001/jama.2016.18315
https://doi.org/10.1001/jama.2016.18315
https://doi.org/10.7326/m14-1884
https://doi.org/10.1001/jama.2017.3439
https://doi.org/10.1002/ijgo.12802
https://doi.org/10.1016/j.ajog.2019.11.1247
https://doi.org/10.1056/NEJMoa1404595
https://doi.org/10.1056/NEJMoa1404595
https://doi.org/10.1371/journal.pone.0211857

66 Page 100f 10

Curr Hypertens Rep (2020) 22: 66

37.

38.

Bello NA, Woolley JJ, Cleary KL, Falzon L, Alpert BS, Oparil S,
et al. Accuracy of blood pressure measurement devices in pregnan-
cy: a systematic review of validation studies. Hypertension (Dallas,
Tex: 1979). 2018;71(2):326-35. https://doi.org/10.1161/
hypertensionaha.117.10295.

Petersen EE, Davis NL, Goodman D, Cox S, Syverson C, Seed K,
et al. Racial/ethnic disparities in pregnancy-related deaths—United
States, 2007-2016. MMWR Morb Mortal Wkly Rep. 2019;68(35):
762.

@ Springer

39.

40.

Moodley J. Maternal deaths associated with hypertensive disorders
of pregnancy: a population-based study. Hypertens Pregnancy.
2004;23(3):247-56. https://doi.org/10.1081/prg-200030301.
Nyflot LT, Ellingsen L, Yli BM, Qian P, Vangen S. Maternal
deaths from hypertensive disorders: lessons learnt. Acta Obstet
Gynecol Scand. 2018;97(8):976-87.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.


https://doi.org/10.1161/hypertensionaha.117.10295
https://doi.org/10.1161/hypertensionaha.117.10295
https://doi.org/10.1081/prg-200030301

	Prevention, Diagnosis, and Management of Hypertensive Disorders of Pregnancy: a Comparison of International Guidelines
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	American College of Obstetricians and Gynecologists
	American College of Cardiology/American Heart Association
	US Preventive Services Task Force
	World Health Organization
	International Federation of Gynecology and Obstetrics
	International Society for the Study of Hypertension in Pregnancy
	Hypertension Canada
	Society of Obstetric Medicine of Australia and New Zealand
	Queensland Maternity and Neonatal Clinical Guideline
	Brazilian Guideline of Arterial Hypertension
	German Society of Gynecology and Obstetrics
	Institute of Obstetricians and Gynaecologists, Royal College of Physicians of Ireland
	National Institute for Health and Care Excellence
	European Society of Cardiology/European Society of Hypertension
	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



