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Executive Summary

Introduction

Hypertensive disorders of pregnancy are an
important cause of severe morbidity, long-term
disability and death among both pregnant women
and their babies, and account for approximately
14% of all maternal deaths worldwide. Improving
care for women around the time of childbirth is
a necessary step towards achievement of the
health targets of the Sustainable Development
Goals (SDGs). Efforts to prevent and reduce
morbidity and mortality during pregnancy and
childbirth could also help address the profound
inequities in maternal and perinatal health
globally. To achieve these goals, healthcare
providers, health managers, policy-makers

and other stakeholders need up-to-date and
evidence-based recommendations to inform
clinical policies and practices.

In 2019, the Executive Guideline Steering Group
(GSG) on WHO maternal and perinatal health
recommendations prioritized issuing new WHO
recommendations on antihypertensive drugs

for non-severe (mild to moderate) hypertension
during pregnancy in response to new important
evidence on this intervention. For this guideline,
non-severe hypertension and mild to moderate
hypertension is used interchangeably, defined as
diastolic blood pressure of 90-109 mmHg and/or
systolic blood pressure of 140-159 mmHg (7-3).

Target audience

The primary audience of these recommendations
includes healthcare providers who are
responsible for developing national and local
health protocols (particularly those related to
hypertensive disorders of pregnancy), and those
directly providing care to pregnant women and
their newborns, including midwives, nurses,
general medical practitioners, obstetricians,
obstetric physicians, managers of maternal and
child health programmes, and relevant staff in
ministries of health, in all settings.

Guideline development methods

The updating of these recommendations was
guided by standardized operating procedures in
accordance with the process described in the
WHO handbook for guideline development. The
recommendations were initially developed using
this process, namely:

(i) identification of the priority question and
critical outcomes;

ii) retrieval of evidence;

(

(iii) assessment and synthesis of evidence;
(iv) formulation of the recommendation; and
(

v) planning for the dissemination,
implementation, impact evaluation and
updating of the recommendations.

The scientific evidence supporting the
recommendations was synthesized using the
Grading of Recommendations Assessment,
Development and Evaluation (GRADE) approach.
The systematic review was used to prepare the
evidence profiles for the prioritized question.
WHO convened an online meeting on 31 July 2019
where an international group of experts — the
Guideline Development Group (GDG) - reviewed
and approved the recommendations.

Recommendations

The GDG reviewed the balance between the
desirable and undesirable effects and the

overall quality of supporting evidence, values

and preferences of stakeholders, resource
requirements and cost-effectiveness, acceptability,
feasibility and equity. The GDG issued the new
recommendations on antihypertensive drug
treatment for non-severe hypertension, with
remarks and implementation considerations.

To ensure that the recommendations are correctly
understood and applied in practice, guideline
users should refer to the remarks, as well as to the
evidence summary, if there is any doubt as to the
basis of the recommendations and how best to
implement them.
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Table 1. WHO recommendations on the use of antihypertensive drugs for non-severe
hypertension in pregnancy

1. Women with non-severe hypertension during pregnancy should be offered
antihypertensive drug treatment in the context of good quality antenatal care follow-up.

(Context specific recommendation)

2. Oral alpha-agonist (methyldopa) and beta-blockers should be considered as effective
treatment options for non-severe hypertension during pregnancy.

(Context specific recommendation)

Justification

When used for non-severe hypertension in pregnancy, use of an antihypertensive drug
compared to placebo or no antihypertensive treatment probably reduces the development
of severe hypertension, though there may be little or no difference in the risk of developing
proteinuria or pre-eclampsia. There may be a slight increase in side-effects with the use of
an antihypertensive drug.

Several antihypertensive drug options have been evaluated for non-severe hypertension in
pregnancy, though there is currently insufficient evidence to conclude which drug option is
superior over the other. Compared to placebo or no treatment, methyldopa probably reduces
severe hypertension. Beta-blockers probably reduce the onset of severe hypertension

and pre-eclampsia, though side-effects may increase. Calcium channel blockers probably
increase the risk of developing proteinuria/pre-eclampsia. Beta-blockers may reduce the risk
of women developing severe hypertension compared to methyldopa.

The acceptability of drug treatment of non-severe hypertension by women may vary,
depending on their knowledge of potential risks of hypertension in pregnancy, the cost of
medication and drug side-effects. Feasibility may also be limited by a lack of suitably trained
staff and medical equipment (including blood pressure monitoring devices) and local avail-
ability of antihypertensive drugs.

There are insufficient data on how much women value health outcomes associated with use
of different classes of antihypertensive drugs, and no direct evidence on cost-effectiveness,
acceptability, feasibility and impact on health equity with the use of different classes of anti-
hypertensive drugs.

Remarks

The Guideline Development Group (GDG) considered that while the use of an antihyper-
tensive drug for the treatment of non-severe hypertension in pregnancy may confer health
benefits, pregnant women who are prescribed these drugs require regular outpatient
monitoring and review by an antenatal care provider. Access to antenatal care services for
monitoring of blood pressure and complications (such as proteinuria), or side-effects due to
treatment, is considered integral to initiating antihypertensive treatment.
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The GDG acknowledged that, based on available evidence, alpha-agonist (methyldopa) and
beta-blockers are reasonable antihypertensive drug treatment options. The group consid-
ered it important that clinicians select an antihypertensive drug regimen appropriate to the
woman’s individual clinical situation. The choice of antihypertensive should be based on
pre-existing antihypertensive treatment, side-effect profiles, risks (including potential fetal
effects), cost, local availability and the woman’s preferences. Methyldopa has the fewest
safety concerns, is listed for use as an antihypertensive agent during pregnancy in the
WHO Model List of Essential Medicines, and is widely available in many countries. Available
evidence suggests that calcium channel blockers should be avoided.

Available trials used several different oral beta-blockers (including acebutolol, atenolol,
labetalol, mepindolol, metoprolol, oxprenolol, pindolol and propranolol) at different doses.
It is therefore not possible to determine the optimal beta-blocker option or dosing regimen
for this indication. Atenolol and metoprolol are listed on the WHO Model List of Essential
Medicines and are widely available in many countries.

The use of angiotensin-converting enzyme inhibitors, angiotensin receptor blockers and
sodium nitroprusside should be avoided due to safety concerns.

3



1. Background

An estimated 295 000 women and adolescent
girls died because of pregnancy and childbirth-
related complications in 2015, around 99% of
which occurred in low-resource settings (4).
Haemorrhage, hypertensive disorders and sepsis
are responsible for more than half of all maternal
deaths worldwide. Therefore, improving the
quality of maternal healthcare is a necessary step
towards the achievement of the health targets

of the Sustainable Development Goals (SDGs).
International human rights law and treaties include
fundamental commitments by states to enable
women and adolescent girls to enjoy the right

to health and preservation of life in the context

of pregnancy and childbirth (5, 6); it is regarded
as integral to their enjoyment of sexual and
reproductive health and rights and living a life of
dignity (7). The World Health Organization (WHO)
envisions a world where “every pregnant woman
and newborn receives quality care throughout
pregnancy, childbirth and the postnatal period” (8).

There is evidence that effective interventions

exist at reasonable cost for the prevention or
treatment of virtually all life-threatening maternal
complications (9). Almost two thirds of the global
maternal and neonatal disease burden could be
alleviated through optimal adaptation and uptake
of existing research findings (70). To provide good
quality care, healthcare providers at all levels of
maternal healthcare services, particularly in low-
and middle-income countries (LMIC), need to have
access to appropriate medications and training

in relevant procedures. Healthcare providers,
health managers, policy-makers and other
stakeholders also need up-to-date, evidence-
based recommendations to inform clinical policies
and practices in order to optimize quality of

care and enable improved healthcare outcomes.
Efforts to prevent and reduce morbidity and
mortality in pregnancy and childbirth could reduce
the profound inequities in maternal and perinatal
health globally.

4 WHO recommendations on drug treatment for non-severe hypertension in pregnancy

Hypertensive disorders of pregnancy are an
important cause of severe morbidity, long-

term disability and death among both mothers
and their babies. Worldwide, they account for
approximately 14% of all maternal deaths (11). In
2011, WHO published 22 recommendations for
the prevention and treatment of pre-eclampsia
and eclampsia (72). These recommendations
were developed according to WHO guideline
development standards, including synthesis of
available research evidence, use of the Grading
of Recommendations Assessment, Development
and Evaluation (GRADE) methodology, and
formulation of recommendations by a guideline
panel of international experts.

The 2011 recommendations on prevention and
treatment of pre-eclampsia and eclampsia included
two recommendations on antihypertensive drugs
for treatment of severe hypertension during
pregnancy. At that time, the guideline development
group also reviewed available evidence on the

use of antihypertensive drugs for non-severe
hypertension in pregnancy, and decided not to
issue a recommendation. The recommendations
on antihypertensive drugs for treatment of severe
hypertension were updated in 2018 (13).

Rationale and objectives

Hypertension during pregnancy is common,
complicating approximately one in 10
pregnancies (74). It is a progressive disease with
potential to cause severe acute morbidity, long-
term disability and death (75, 16). Prevention,
early diagnosis and timely, appropriate
treatment to lower blood pressure in pregnant
women with hypertension are some of the
mainstays of management. In 2018, the WHO
issued guidance on drug treatment for severe
hypertension during pregnancy (73). There is,
however, emerging evidence on the possible role
of antihypertensives in women with non-severe
hypertension during pregnancy to prevent
progression to more severe disease.
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Therefore, the Executive Guideline Steering Group
(GSG), which oversees the prioritization and
updating of WHO maternal and perinatal health
recommendations, prioritized the development of
new WHO recommendations on antihypertensive
drug treatment for non-severe hypertension
during pregnancy in response to this new,
potentially important evidence. The primary

goal of these recommendations is to improve

the quality of care and outcomes for pregnant
women, particularly those related to the treatment
of hypertensive disorders of pregnancy. These
recommendations provide a foundation for the
sustainable implementation of drug treatment for
non-severe hypertension in pregnancy globally.

Target audience

The primary audience of these recommendations
includes those who are responsible for
developing national and local health guidelines
and protocols (particularly those related to
hypertensive disorders of pregnancy) and

those directly providing care to women during
labour and childbirth, including midwives,
nurses, general medical practitioners, obstetric
physicians, obstetricians, managers of maternal
and child health programmes, and relevant staff
in ministries of health, in all settings.

The recommendations will also be of interest

to professional societies involved in the care of
pregnant women, nongovernmental organizations
concerned with promoting people-centred
maternal care, and implementers of maternal
and child health programmes. It aims to help

in increasing capacity in countries to respond
to their needs on interventions to manage
non-severe hypertension during pregnancy, and
to prioritize essential actions in national health
policies, strategies and plans.

Scope of the recommendations

Framed using the Population (P), Intervention (),
Comparison (C), Outcome (O) (PICO) format, the
questions directing these recommendations were
as follows.

e For women with non-severe (mild to
moderate) hypertension in pregnancy (P),
does treatment with any antihypertensive
drug (I), compared with placebo or no
antihypertensive drug (C), improve maternal
and perinatal outcomes (0)?

e For women with non-severe (mild to
moderate) hypertension in pregnancy (P),
does treatment with a specific class of anti-
hypertensive drug (I), compared with placebo
or no antihypertensive drug (C), improve
maternal and perinatal outcomes (0)?

e For women with non-severe (mild to
moderate) hypertension in pregnancy (P),
does treatment with one antihypertensive
drug (l), compared with another (C), improve
maternal and perinatal outcomes (O)?

Persons affected by the
recommendations

The population affected by the recommendations
includes pregnant women in low-, middle- or high-
income settings, particularly those who experience
non-severe hypertension during pregnancy.

2. Methods

The recommendations were first developed using
standardized operating procedures in accordance
with the process described in the WHO handbook
for guideline development (17). In summary, the
process included:

(i) identification of the priority question and
critical outcomes;

ii) retrieval of evidence;
iii) assessment and synthesis of evidence;

(
(
(iv) formulation of the recommendation; and
(v) planning for the dissemination,
implementation, impact evaluation and

updating of the recommendation.

5



WHO recommendations on the use of
antihypertensive drugs for non-severe (mild

to moderate) hypertension in pregnancy were
identified by the Executive GSG as a high priority
for developing recommendations in response

to new, potentially important evidence on this
question (78). Six main groups were involved in
this process, with their specific roles described in
the following sections.

Contributors to the guideline

Executive Guideline Steering Group

The Executive GSG is an independent panel of
14 external experts and relevant stakeholders
from the six WHO regions; African Region,
Region of the Americas, South-East Asia Region,
European Region, Eastern Mediterranean Region
and Western Pacific Region. The Executive GSG
advises WHO on the prioritization of new and
existing questions in maternal and perinatal
health for recommendation development or
updating (79).

WHO Steering Group

The WHO Steering Group, comprising WHO staff
members from the Department of Sexual and
Reproductive Health and Research (SRH) and
the Department of Maternal, Newborn, Child and
Adolescent Health and Ageing (MCA), managed
the guideline development process. The WHO
Steering Group drafted the key recommendation
questions in PICO format, identified the systematic
review team and guideline methodologist, as
well as the guideline development and external
review groups. In addition, the WHO Steering
Group supervised the syntheses and retrieval of
evidence, organized the Guideline Development
Group meeting, drafted and finalized the
guideline document, and managed the guideline
dissemination, implementation and impact
assessment. The members of the WHO Steering
Group are listed in Annex 1.

©  WHO recommendations on drug treatment for non-severe hypertension in pregnancy

Guideline Development Group

The WHO Steering Group identified a pool

of approximately 50 experts and relevant
stakeholders from the six WHO regions to
constitute the WHO Maternal and Perinatal
Health Guideline Development Group (MPH-
GDG). This pool consists of a diverse group

of experts who are skilled in critical appraisal

of research evidence, implementation of
evidence-based recommendations, guideline
development methods, and clinical practice,
policy and programmes relating to maternal and
perinatal health. Members of the MPH-GDG
were identified in a way that ensured geographic
representation, gender balance and no significant
conflicts of interest. Members’ expertise cuts
across thematic areas within maternal and
perinatal health.

From the MPH-GDG pool, 17 external experts
and relevant stakeholders were invited to
constitute the Guideline Development Group
(GDG) for updating this recommendation. Those
selected were a diverse group of individuals with
expertise in research, guideline development
methods, and in clinical policy and programmes
relating to maternal and perinatal health.

The GDG appraised and interpreted the evidence
presented by the guideline methodologists to
formulate the recommendations. Following the
GDG meeting, the group also reviewed and
approved the final guideline document. The
members of this Group are listed in Annex 1.

External Review Group

An External Review Group included eight
technical experts with interest and expertise
in the provision of evidence-informed
obstetric care. None of its members declared
a conflict of interest. The experts reviewed
the final document to identify any factual
errors and commented on the clarity of
language, contextual issues and implications
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for implementation. They ensured that the
decision-making processes had considered
and incorporated contextual values, as well
as the preferences of potential users of the
recommendations, healthcare professionals
and policy-makers. They did not change the
recommendation that was formulated by

the GDG. The names and affiliations of the
external reviewers are provided here as an
acknowledgement, and by no means indicate
their endorsement of the recommendations in
this guideline. The acknowledgement of the
reviewers does not necessarily represent the
views, decisions or policies of the institutions
with which they are affiliated. The members of

the External Review Group are listed in Annex 1.

Evidence Synthesis Group

A systematic review on this question was
commissioned with the support of the Cochrane
Pregnancy and Childbirth Group. The WHO
Steering Group reviewed and provided input
into the protocol and worked closely with the
Cochrane Pregnancy and Childbirth Group

to appraise the evidence using the GRADE
methodology. Representatives of the Cochrane
Pregnancy and Childbirth Group attended the
GDG meeting to provide an overview of the
available evidence and GRADE tables, and to
respond to technical queries from the GDG.

External partners and observers

Representatives of the United States Agency
for International Development (USAID), the
Maternal and Child Survival Programme
(MCSP)/Jhpiego, the Bill & Melinda Gates
Foundation (BMGF), the International
Confederation of Midwives (ICM), the
International Federation of Gynaecology and
Obstetrics (FIGO) and the Population Council

participated in the GDG meeting as observers.
These organizations, with a long history of
collaboration with various WHO departments
and programmes in guideline dissemination and
implementation, are among the implementers
of the recommendations. The list of observers
who participated in the GDG meeting is
presented in Annex 1.

Identification of critical outcomes

The critical and important outcomes were aligned
with the prioritized outcomes from the WHO
recommendations on prevention and treatment
of pre-eclampsia and eclampsia (12). These
outcomes were initially identified through a search
of key sources of relevant, published, systematic
reviews and a prioritization of outcomes by the
2011 GDG panel. All outcomes were included

in the scope of this document for evidence
searching, retrieval, grading and formulation of
the recommendation. The list of outcomes is
provided in Annex 2.

Evidence identification and retrieval

Evidence on the effects of antihypertensive drugs
for non-severe hypertension in pregnancy

A systematic review was updated in 2019, with
the support of the Cochrane Pregnancy and
Childbirth Group (20). This systematic review was
the primary source of evidence on the effects
(harms and benefits) of antihypertensives for
non-severe hypertension in pregnancy.

The update of this systematic review was
prepared in accordance with Cochrane standard
procedures for preparing systematic reviews,
based on studies identified from searches of

the Cochrane Pregnancy and Childbirth Trials
Register'. Randomized controlled trials evaluating

' The Cochrane Pregnancy and Childbirth (CPC) Trials Register is maintained by the CPC's Trial Search Co-ordinator and contains trials
identified from: monthly searches of the Cochrane Central Register of Controlled Trials (CENTRAL); weekly searches of MEDLINE;
weekly searches of Embase; hand-searches of 30 journals and the proceedings of major conferences; weekly “current awareness”
alerts for a further 44 journals; and monthly BioMed Central email alerts. For further information, see: http:/pregnancy.cochrane.
org/pregnancy-and-childbirth-groups-trials-register. In addition, ClinicalTrials.gov and the WHO International Clinical Trials Registry
Platform (ICTRP) were searched for unpublished, planned and ongoing trial reports using key search terms.

/
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any antihypertensive medication for non-severe
(mild or moderate) hypertension during pregnancy
(whether compared to placebo, no treatment

or another antihypertensive medication) were
screened by the review authors, and data on
relevant outcomes and comparisons were
entered into Review Manager 5 (RevMan)
software. The RevMan file was retrieved from
the Cochrane Pregnancy and Childbirth Group
and customized to reflect the key comparisons
and outcomes (those that were not relevant to
the recommendation were excluded). Then the
RevMan file was exported to GRADE profiler
software (GRADEpro) and GRADE criteria were
used to critically appraise the retrieved scientific
evidence (21). Finally, evidence profiles (in the
form of GRADE summary of findings tables) were
prepared for comparisons of interest, including
the assessment and judgements for each
outcome and the estimated risks (22). Further
details on the eligibility criteria, search strategies
and sources of studies are available in the
published systematic review (20).

Evidence on values, resource use and cost-
effectiveness, equity, acceptability and feasibility

For questions relating to values, equity,
acceptability and feasibility, findings were derived
from two recent qualitative systematic reviews
(commissioned by WHO) on what matters to
women in utilising antenatal care services, and
provision and uptake of routine antenatal care
services (23, 24). The external experts were asked
to prepare a standard protocol before embarking
on the review, including:

(i) a clear and focused question;

(i) criteria for identification of studies, including
search strategies for different bibliographic
databases;

(ili) methods for assessing risk of bias; and
(iv) a data analysis plan.
The systematic review development process

was iterative, with the review teams in regular
communication with the WHO Steering Group to

8  WHO recommendations on drug treatment for non-severe hypertension in pregnancy

discuss challenges and agree on solutions. The
search strategies for evidence identification and
retrieval can be found in the published systematic
reviews (23, 24). Evidence for these domains

was also supplemented by update searches of
the same databases to identify any additional
literature pertinent to the use of antihypertensive
medications in pregnant women.

Scoping searches (MEDLINE, Embase, the
Cochrane Central Register of Controlled Trials
and the National Health Services Economic
Evaluation Database) did not identify any direct
evidence pertaining to resource use and cost-
effectiveness on the use of antihypertensive
medications in pregnant women. Trials included
in the systematic review of benefits and harms
were also reviewed for economic outcomes (no
data were identified). The unitary cost of different
antihypertensive drug options were obtained
from the Management Sciences for Health (MSH)
International Medical Products Price Guide (25).

Certainty assessment and grading of
the evidence

The certainty assessment of the body of evidence
on benefits and harms for each outcome was
performed using the GRADE approach (26). Using
this approach, the certainty of evidence for each
outcome was rated as “high”, “moderate”, “low” or
“very low” based on a set of established criteria.
The final rating of certainty of evidence was
dependent on the factors briefly described below.

Study design limitations: The risk of bias was
first examined at the level of individual study and
then across studies contributing to the outcome.
For randomized trials, certainty was first rated as
“high” and then downgraded by one (“moderate”)
or two (“low”) levels, depending on the minimum
criteria met by most of the studies contributing to
the outcome.

Inconsistency of the results: The similarity in
the results for a given outcome was assessed

by exploring the magnitude of differences in the
direction and size of effects observed in different
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studies. The certainty of evidence was not
downgraded when the direction of the findings
were similar and confidence limits overlapped,
whereas it was downgraded when the results
were in different directions and confidence limits
showed minimal or no overlap.

Indirectness: The certainty of evidence was
downgraded when there were serious or very
serious concerns regarding the directness of the
evidence: that is, whenever there were important
differences between the research reported and
the context for which the recommendation was
being prepared. Such differences were related,
for instance, to populations, interventions,
comparisons or outcomes of interest.

Imprecision: This assessed the degree of
uncertainty around the estimate of effect. As this

is often a function of sample size and number of
events, studies with relatively few participants or
events, and thus wide confidence intervals around
effect estimates, were downgraded for imprecision.

Publication bias: The certainty rating could also
be affected by perceived or statistical evidence
of bias to underestimate or overestimate the
effect of an intervention as a result of selective
publication based on study results. Downgrading
evidence by one level was considered where
there was strong suspicion of publication bias.

Certainty of evidence assessments are defined
according to the GRADE approach.

e High certainty: We are very confident
that the true effect lies close to that of the
estimate of the effect.

* Moderate certainty: We are moderately
confident in the effect estimate. The true
effect is likely to be close to the estimate of
the effect, but there is a possibility that it is
substantially different.

e Low certainty: Our confidence in the
effect estimate is limited. The true effect
may be substantially different from the
estimate of the effect.

* Very low certainty: We have very little
confidence in the effect estimate. The true
effect is likely to be substantially different
from the estimate of effect.

The findings of the qualitative reviews were
appraised for quality using the GRADE-
CERQual (Confidence in the Evidence from
Reviews of Qualitative research) tool (27). The
GRADE-CERQual tool, which uses a similar
conceptual approach to other GRADE tools,
provides a transparent method for assessing
and assigning the level of confidence that can
be placed in evidence from reviews of qualitative
research. The systematic review team used

the GRADE-CERQual tool to assign a level of
confidence (high, moderate, low, very low) to each
review finding according to four components:
methodological limitations of the individual
studies; adequacy of data; coherence; and
relevance to the review question of the individual
studies contributing to a review finding.

Formulation of recommendations

The WHO Steering Group supervised and

finalized the preparation of summary of findings
tables and narrative evidence summaries in
collaboration with the Evidence Synthesis Group
using the GRADE evidence-to-decision (EtD)
framework. EtD frameworks include explicit and
systematic consideration of evidence on prioritized
interventions in terms of specified domains:

effects, values, resources, equity, acceptability and
feasibility. For the priority questions, judgements
were made on the impact of the intervention on each
domain in order to inform and guide the decision-
making process. Using the EtD framework template,
the WHO Steering Group and Evidence Synthesis
Group created summary documents for each priority
question covering evidence on each domain, as
described below.

e Effects: The evidence on the priority
outcomes was derived from a systematic
review (20) and summarized in this domain
to answer the questions: “What are the
desirable and undesirable effects of the

9



10 WHO recommendations on drug treatment for non-severe hypertension in pregnancy

intervention?” and “What is the certainty of
the evidence on effects?” Where benefits
clearly outweighed harms for outcomes
that are highly valued by women, or vice
versa, there was a greater likelihood of

a clear judgement in favour of or against
the intervention, respectively. Uncertainty
about the net benefits or harms, or small
net benefits, usually led to a judgement
that did not favour the intervention or the
comparator. The higher the certainty of
the evidence of benefits across outcomes,
the higher the likelihood of a judgement in
favour of the intervention. In the absence of
evidence of benefits, evidence of potential
harms led to a recommendation against
the intervention. Where the intervention
showed evidence of potential harms,

but was also found to have evidence of
important benefits, depending on the

level of certainty and the likely impact

of the harms, such evidence of poten-

tial harms was more likely to result in a
context-specific recommendation, with
the context explicitly stated within the
recommendation.

Values: This domain relates to the rela-
tive importance assigned to the outcomes
associated with the intervention by those
affected, how such importance varies
within and across settings, and whether
this importance is surrounded by any
uncertainty. The question asked was:

“Is there important uncertainty or vari-
ability in how much women value the main
outcomes associated with the interven-
tion?” Qualitative evidence from a system-
atic review on women’s and providers’
views and experiences with antenatal

care (23) was used to inform judgement in
this domain. When the intervention resulted
in benefit for outcomes that most women
consistently value (regardless of setting),
this was more likely to lead to a judgement
in favour of the intervention. This domain,
together with the “effects” domain (see

above), informed the “balance of effects”
judgement.

Resources: For this domain, the questions
asked were: “What are the resources asso-
ciated with the intervention?” and “Is the
intervention cost-effective?” The resources
required to implement the treatment of
non-severe hypertension mainly include
the costs of providing supplies, training,
equipment and skilled human resources.

A judgement in favour of or against the
intervention was likely where the resource
implications were clearly advantageous or
disadvantageous, respectively. While no
direct evidence was found for this domain,
publicly available antihypertensive medi-
cation prices, as well as evidence from a
multicountry analysis of blood pressure
control in pregnant women with non-
proteinuric chronic or gestational hyper-
tension, provided additional evidence to
inform the judgement in this domain (28).

Acceptability: For this domain, the ques-
tion was: “Is the intervention acceptable to
women and healthcare providers?” Quali-
tative evidence from a systematic review
on provision and uptake of antenatal care
services (24) informed the judgements

for this domain. Additionally, evidence on
the frequency of side-effects for different
antihypertensive medication options, from
the systematic review of benefits and
harms (20), was considered. The lower the
acceptability, the lower the likelihood of a
judgement in favour of the intervention.

Feasibility: The feasibility of implementing
this intervention depends on factors

such as the resources, infrastructure and
training requirements, and the perceptions
of healthcare providers responsible for
administering it. The question addressed
was: “Is it feasible for the relevant stake-
holders to implement the intervention?”
Qualitative evidence from a systematic
review on provision and uptake of ante-
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natal care services (24) was used to inform
judgements for this domain. Where major
barriers were identified, it was less likely
that a judgement would be made in favour
of the intervention.

e Equity: This domain encompasses
evidence or considerations as to whether
or not the intervention would reduce
health inequities. Therefore, this domain
addressed the question: “What is the antici-
pated impact of the intervention on equity?”
While no direct evidence was found for this
domain, a multicountry analysis of inequi-
ties in antenatal care and maternal health
outcomes (29), evidence on the frequency
of side-effects for different antihyperten-
sive medication options (20), as well as
the experiences and opinions of the GDG
members, were used to inform judgements
for this domain. The intervention was likely
to be recommended if its proven (or antici-
pated) effects reduce (or could reduce)
health inequalities among different groups
of women and their families.

For each of the above domains, additional evidence
of potential harms or unintended consequences

is described in the “additional considerations”
subsections. Such considerations were derived
from studies that might not have directly addressed
the priority question, but which provided pertinent
information in the absence of direct evidence.
These were extracted from single studies,
systematic reviews or other relevant sources.

The WHO Steering Group provided the EtD
frameworks (including evidence summaries,
summary of findings tables and other documents
related to each recommendation) to GDG members
two weeks in advance of the GDG meeting. The
GDG members were asked to review and provide
comments (electronically) on the documents before
the GDG meetings. During the GDG meeting held
on 31 July 2019, which was conducted online under
the leadership of the GDG chairperson, the GDG
members collectively reviewed the EtD frameworks,

the draft recommendations and any comments
received through preliminary feedback. The
purpose of the meetings was to reach consensus
on each recommendation, including its direction
and, in some instances, the specific context,
based on explicit consideration of the range of
evidence presented in each EtD framework and the
judgement of the GDG members. The GDG were
asked to select one of the following categories for
the recommendation.

e Recommended: This category indi-
cates that the intervention should be
implemented.

¢ Not recommended: This category indi-
cates that the intervention should not be
implemented.

¢ Recommended only in specific contexts
(“context-specific recommendation”):
This category indicates that the interven-
tion is applicable only to the condition,
setting or population specified in the
recommendation, and should only be
implemented in these contexts.

¢ Recommended only in the context of
rigorous research (“research-context
recommendation”): This category indi-
cates that there are important uncertainties
about the intervention. With this category
of recommendation, implementation
can still be undertaken on a large scale,
provided that it takes the form of research
that is able to address unanswered ques-
tions and uncertainties that are related
both to effectiveness of the intervention or
option, and its acceptability and feasibility.

Management of declaration of
interests

WHO has a robust process to protect the

integrity of WHO in its normative work as well as
to protect the integrity of individual experts the
Organization collaborates with. WHO requires that
experts serving in an advisory role disclose any



circumstances that could give rise to actual or
ostensible conflicts of interest. The disclosure and
appropriate management of relevant financial and
non-financial conflicts of interest of GDG members
and other external experts and contributors is a
critical part of guideline development at WHO.
According to WHO regulations, all experts must
declare their interests prior to participation in WHO
guideline development processes and meetings,
according to the guidelines for declarations of
interest (WHO experts) (30).

All GDG and External Review Group members
were therefore required to complete a standard
WHO Declaration of Interest (DOI) form before
engaging in the guideline development process
and before participating in the guideline-

related processes. The WHO Steering Group
reviewed all declarations before finalizing the
experts’ invitations to participate. Where any
conflicts of interest were declared, the Steering
Group determined whether such conflicts were
serious enough to affect an expert’s objective
judgement in the guideline and recommendation
development process. To ensure consistency, the
Steering Group applied the criteria for assessing
the severity of conflicts of interest, as outlined in
the WHO handbook for guideline development, to
all participating experts.

All findings from the DOI statements received
were managed in accordance with the WHO
procedures to assure the work of WHO and

the contributions of its experts is, actually and
ostensibly, objective and independent. The names
and biographies of individuals were published
online two weeks prior to the meeting. Where a
conflict of interest was not considered significant
enough to pose any risk to the guideline
development process or to reduce its credibility,
the experts were only required to openly declare
such conflicts of interest at the beginning of

the GDG meeting or prior to participation as an
external reviewer, and no further actions were
taken. Annex 3 shows a summary of the DOI
statements, and how conflicts of interest declared
by invited experts were managed by the WHO
Steering Group.
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Decision-making during the GDG
meeting

During the meeting, the GDG reviewed and
discussed the evidence summary and sought
clarification. In addition to evaluating the
balance between the desirable and undesirable
effects of the intervention and the overall
certainty of the evidence, the GDG applied
additional criteria based on the GRADE EtD
framework to determine the direction and
strength of the recommendations. These
criteria included stakeholders’ values, resource
implications, acceptability, feasibility and equity.
Considerations were based on the experience
and opinions of members of the GDG and
supported by evidence from a literature search
where available. EtD tables were used to describe
and synthesize these considerations.

Decisions were made based on consensus
defined as the agreement by three quarters
or more of the participants. None of the
GDG members expressed opposition to the
recommendations.

Document preparation

Prior to the online meeting, the WHO Steering
Group prepared a draft version of the GRADE
evidence profiles, evidence summary and other
documents relevant to the GDG’s deliberations.
The draft documents were made available to

the participants two weeks before the meeting
for their comments. During the meeting, these
documents were modified in line with the
participants’ deliberations and remarks. Following
the meeting, members of the WHO Steering
Group drafted the recommendation document to
accurately reflect the deliberations and decisions
of the participants. The draft document was sent
electronically to GDG members and the External
Review Group for final review and approval.

Peer review

Following review and approval by GDG members,
the final document was sent to eight external
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independent experts (External Review Group),
who were not involved in the guideline panel, for
peer review. The WHO Steering Group evaluated
the inputs of the peer reviewers for inclusion in
this document. After the meeting and external
peer review, the modifications made by the WHO
Steering Group to the document consisted only of
correcting factual errors and improving language
to address any lack of clarity.

3. Recommendations and
supporting evidence

The following section outlines the
recommendations and the corresponding
narrative summary of evidence for the prioritized
question. The EtD table, included in the EtD
framework (Annex 4), summarizes the balance

between the desirable and undesirable effects
and the overall certainty of the supporting
evidence; values and preferences of stakeholders;
and resource requirements, cost-effectiveness,
acceptability, feasibility and equity that were
considered in determining the strength and
direction of the recommendations.

The following recommendations were adopted
by the GDG. Evidence on the effectiveness of
the intervention was derived from one systematic
review and was summarized in GRADE tables
(Annex 4). The certainty of the supporting
evidence was rated as “very low” for most critical
outcomes. To ensure that the recommendations
are correctly understood and appropriately
implemented in practice, additional “remarks”
reflecting the summary of the discussion by the
GDG are included under each recommendation.

(Context specific recommendation)

(Context specific recommendation)

1. Women with non-severe hypertension during pregnancy should be offered
antihypertensive drug treatment in the context of good quality antenatal care follow-up.

2. Oral alpha-agonist (methyldopa) and beta-blockers should be considered as effective
treatment options for non-severe hypertension during pregnancy.

Justification

an antihypertensive drug.

¢ When used for non-severe hypertension in pregnancy, use of an antihypertensive drug
compared to placebo or no antihypertensive treatment probably reduces the development
of severe hypertension, though there may be little or no difference in the risk of developing
proteinuria or pre-eclampsia. There may be a slight increase in side-effects with the use of

e Several antihypertensive drug options have been evaluated for non-severe hypertension in
pregnancy, though there is currently insufficient evidence to conclude which drug option is
superior over the other. Compared to placebo or no treatment, methyldopa probably reduces
severe hypertension. Beta-blockers probably reduce the onset of severe hypertension
and pre-eclampsia, though side-effects may increase. Calcium channel blockers probably
increase the risk of developing proteinuria/pre-eclampsia. Beta-blockers may reduce the risk
of women developing severe hypertension compared to methyldopa.

13
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The acceptability of drug treatment of non-severe hypertension by women may vary,
depending on their knowledge of potential risks of hypertension in pregnancy, the cost of
medication and drug side-effects. Feasibility may also be limited by a lack of suitably trained
staff and medical equipment (including blood pressure monitoring devices) and local avail-
ability of antihypertensive drugs.

There are insufficient data on how much women value health outcomes associated with use
of different classes of antihypertensive drugs, and no direct evidence on cost-effectiveness,
acceptability, feasibility and impact on health equity with the use of different classes of anti-
hypertensive drugs.

Remarks

The GDG considered that while the use of an antihypertensive drug for the treatment of
non-severe hypertension in pregnancy may confer health benefits, pregnant women who
are prescribed these drugs require regular outpatient monitoring and review by an ante-
natal care provider. Access to antenatal care services for monitoring of blood pressure and
complications (such as proteinuria), or side-effects due to treatment, is considered integral
to initiating antihypertensive treatment.

The GDG acknowledged that, based on available evidence, alpha-agonist (methyldopa) and
beta-blockers are reasonable antihypertensive drug treatment options. The group consid-
ered it important that clinicians select an antihypertensive drug regimen appropriate to the
woman’s individual clinical situation. The choice of antihypertensive should be based on
pre-existing antihypertensive treatment, side-effect profiles, risks (including potential fetal
effects), cost, local availability and the woman’s preferences. Methyldopa has the fewest
safety concerns, is listed for use as an antihypertensive agent during pregnancy in the
WHO Model List of Essential Medicines, and is widely available in many countries. Available
evidence suggests that calcium channel blockers should be avoided.

Available trials used several different oral beta-blockers (including acebutolol, atenolol,
labetalol, mepindolol, metoprolol, oxprenolol, pindolol and propranolol) at different doses.
It is therefore not possible to determine the optimal beta-blocker option or dosing regimen
for this indication. Atenolol and metoprolol are listed on the WHO Model List of Essential
Medicines and are widely available in many countries.

The use of angiotensin-converting enzyme inhibitors, angiotensin receptor blockers and
sodium nitroprusside should be avoided due to safety concerns.

4. Dissemination and international, national and local levels. There is
] ] a vital need to increase access and strengthen
Im plementat|0n Of the the capacity of health centres to provide high
recommendations quality services to all women giving birth. It is

Dissemination and implementation of the
recommendations is to be considered by all
stakeholders and organizations involved in the

therefore crucial that these recommendations
are translated into antenatal and intrapartum
care packages and programmes at country and
health-facility levels, where appropriate.

provision of care for pregnant women at the
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Dissemination and evaluation

The recommendations will be disseminated
through WHO regional and country offices,
ministries of health, professional organizations,
WHO collaborating centres, other United Nations
agencies and nongovernmental organizations,
among others. These recommendations will

also be available on the WHO website and in

the WHO Reproductive Health Library. Updated
recommendations are also routinely disseminated
during meetings or scientific conferences
attended by relevant WHO staff.

The recommendations document will be
translated into the six UN languages and
disseminated through the WHO regional offices.
Technical assistance will be provided to any
WHO regional office willing to translate the full
recommendations into any of these languages.

Implementation considerations
® The successful introduction of these

recommendations into national
programmes and healthcare services
depends on well planned and participatory
consensus-driven processes of adaptation
and implementation. The adaptation and
implementation processes may include the
development or revision of existing national
guidelines or protocols.

¢ The recommendations should be adapted
into a locally appropriate document that can
meet the specific needs of each country
and health service. Any changes should be
made in an explicit and transparent manner.

e A set of interventions should be established
to ensure that an enabling environment is
created for the use of the recommenda-
tions (including, for example, the availability
of antihypertensive drugs and access for
continuity of antenatal care), and to ensure
that the behaviour of the healthcare prac-
titioner changes towards the use of this
evidence-based practice.

* In order to implement these recommen-
dations, healthcare providers working in
antenatal care settings require training and
supportive supervision on how to prescribe
antihypertensive drugs appropriately and
safely, and how to inform and counsel
women on the risks and benefits of the
available options. In settings where a new
antihypertensive drug option is introduced
(or where recommended practices are
changed), additional training and moni-
toring may be required.

e Guidance on blood pressure control and
antenatal follow-up is available in the WHO
handbook Managing complications of
pregnancy and childbirth (37). An important
principle is to maintain blood pressure
above the lower limits of normal. Antenatal
appointments may be scheduled every
two to four weeks if hypertension is well
controlled, and more frequently if it is poorly
controlled. In this process, the role of local
and international professional societies
is important, and an all-inclusive and
participatory process should be encouraged.

e Healthcare providers should discuss with
women the risks, benefits and treatment
options, in the management of non-severe
hypertension during pregnancy, to facilitate
informed decision-making.

e Efforts should be made by procurement
agencies at all levels of supply chains to
ensure only quality-certified antihyperten-
sive drugs are procured.

5. Research implications

The GDG identified important knowledge gaps
that need to be addressed, which may have an
impact on these recommendations. The following
matters were identified as high priorities for
further research.
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¢ What are the main outcomes that women
(and their families) value in relation to anti-
hypertensive drug options for the treatment
of non-severe hypertension in pregnancy?

e What is the most effective antihypertensive
drug option for the treatment of non-severe
hypertension in pregnancy, including
effects on the fetus and newborn?

¢ How can the management of non-severe
hypertension during pregnancy at primary
care and community levels be optimised,
particularly in low-resource settings?

6. Applicability issues

Anticipated impact on the
organization of care and resources

Implementing these evidence-based
recommendations will require resources to ensure
it is done safely, including staff time for clinical
monitoring of women undergoing drug treatment
for non-severe hypertension in pregnancy. The
GDG noted that updating training curricula and
providing training would increase impact and
facilitate implementation. Standardization of care,
by incorporating the recommendations into existing
maternity care packages and protocols, can
encourage healthcare provider behaviour change.

Monitoring and evaluating guideline
implementation

Implementation should be monitored at the
health-service level as part of broader efforts to
monitor and improve the quality of maternal and
newborn care. This can involve clinical audits
or criterion-based clinical reviews to monitor
indicators such as the proportion of women
with non-severe hypertension who received
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antihypertensive drug therapy, and the proportion
of pregnant women with non-severe hypertension
who progressed to a more severe disease, and/
or had adverse maternal and perinatal outcomes.
In addition, implementation monitoring can

be aligned with the standards and indicators
described in the WHO document Standards

for improving quality of maternal and newborn
care in health facilities (32), especially as they
relate to the proportion of pregnant women with
hypertensive disorders in health facilities who
received the recommended antihypertensives,
and to the stocking of medicines, supplies

and equipment necessary for management of
hypertension during pregnancy.

/. Updating the
recommendations

The Executive GSG convenes annually to

review WHQ'’s current portfolio of maternal

and perinatal health recommendations, and to
advise WHO on prioritization of new and existing
questions for recommendation development and
updating. Accordingly, these recommendations
will be reviewed by the Executive GSG. In the
event that new evidence (that could potentially
impact the current evidence base) is identified,
the recommendations may be updated. If no
new reports or information is identified, the
recommendations may be revalidated.

Following publication and dissemination of these
recommendations, any concern about their
validity will be promptly communicated to the
guideline implementers and, in addition, plans will
be made to update the recommendations.

WHO welcomes suggestions regarding

additional questions for inclusion in the updated
recommendations. Please email your suggestions
to mpa-info@who.int.
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Annex 2. Priority outcomes for decision-making

Priority Outcomes

Maternal outcomes

Maternal death

Eclampsia

Recurrent seizures

Severe pre-eclampsia
Pre-eclampsia

Severe maternal morbidity
Intensive care unit (ICU) admission
Adverse effects of interventions
Maternal satisfaction

Maternal well-being

Fetal/neonatal outcomes

Perinatal death

Admission to neonatal intensive care unit (NICU)/special nursery
Fetal/neonatal adverse effects of interventions

Apgar scores
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Annex 4. Evidence-to-decision framework

1. QUESTION
Following are the questions of interest in Population, Intervention, Comparator, Outcome (PICO) format.

() For women with non-severe (mild to moderate) hypertension in pregnancy (P), does treatment with
any antihypertensive drug (l), compared with placebo or no antihypertensive drug (C), improve
maternal and perinatal outcomes (0)?

(i) For women with non-severe (mild to moderate) hypertension in pregnancy (P), does treatment
with a specific class of antihypertensive drug (l), compared with placebo or no antihypertensive
drug (C), improve maternal and perinatal outcomes (O)?

(iii) For women with non-severe (mild to moderate) hypertension in pregnancy (P), does treatment
with one antihypertensive drug (I), compared with another (C), improve maternal and perinatal
outcomes (0)?

Problem: Non-severe (mild to moderate) hypertension during pregnancy
Perspective: Clinical practice recommendation — population perspective
Population (P):

e pregnant women with non-severe (mild to moderate) hypertension during pregnancy
Intervention (l):

e antihypertensive drug
Comparison (C):

e placebo or no antihypertensive drug
e another antihypertensive drug

Setting:
¢ hospital or community setting

Priority outcomes (0):?

Maternal outcomes:
e maternal death
e eclampsia
® recurrent seizures
® severe pre-eclampsia
e pre-eclampsia®
e severe maternal morbidity*
e intensive care unit (ICU) admission
e adverse effects of interventions?®
e maternal satisfaction
¢ maternal well-being.

2 These outcomes reflect the prioritised outcomes used in the development of the WHO recommendations for prevention and treatment
of pre-eclampsia and eclampsia (2011). The outcomes “proteinuria/pre-eclampsia” and “severe pre-eclampsia”, “maternal ICU
admissions”, “maternal satisfaction” and “maternal well-being” have been added for this update.

% In the systematic review it was defined as “proteinuria/pre-eclampsia”, and we have used the Cochrane definition in this framework.
* These include severe hypertension, HELLP syndrome, pulmonary oedema, disseminated intravascular coagulation, oliguria, renal
failure, placental abruption, or any other severe morbidities reported in the review.

® These include: any reported side-effects or severe adverse effects, and changed/stopped drug due to maternal side-effects.
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Fetal/neonatal outcomes:
e perinatal death
e admission to neonatal intensive care unit (NICU)/special nursery
o fetal/neonatal adverse effects of interventions
e Apgar scores.

2. ASSESSMENT

EFFECTS OF INTERVENTIONS

What is the effect of antihypertensive drugs on the priority outcomes when used for the treatment of
non-severe (mild to moderate) hypertension?

Research evidence

Summary of evidence

Source and characteristics of studies

Evidence on the effects of drug treatments for mild to moderate hypertension in pregnancy was
derived from one systematic review, which included 63 randomized trials (6251 women) (20),
although it was not possible to extract data on five of these trials because either no data were
included in the available reports or the available data were incomplete. Data were extracted from
58 trials (5909 women) that were conducted in Argentina (three trials), Australia (three trials), Brazil
(four trials), Caribbean Islands, Denmark and Sweden (one trial), France (three trials), China Hong
Kong SAR, India (eight trials), Ireland, Israel (four trials), ltaly (four trials), Pakistan, Panama, South
Africa (two trials), Sudan, Sweden (two trials), United Kingdom of Great Britain and Northern Ireland
(12 trials), United States of America (five trials) and Venezuela.

Five trials recruited women who were admitted in hospital, while five recruited both hospital
inpatients and outpatients. Eighteen studies recruited women from hospital outpatient clinics and
one recruited women at urban antenatal clinics, while three studies recruited women at antenatal
clinics; it was unclear, however, whether these clinics were situated in hospitals. A further seven
studies recruited women at hospitals, but provided no further information about the setting. Of the
remaining studies, the available information suggests that 16 probably recruited women in hospital
settings, whilst for three the setting was unclear.

The trials were published between 1968 and 2017. All the trials were of small sample size, with
the majority (43/58 trials) including fewer than 130 women; the largest study included 314 women.
Four studies included three arms, whilst all the rest included two arms; only six studies had arms
containing more than 100 women. The gestational age of the women at trial entry varied: 21

trials recruited only women in their third trimester of pregnancy; 20 trials recruited women in their
second and third trimesters; eight trials recruited women in their first and second trimesters; and
the remaining nine trials did not report gestational age at entry to the trial. In trials that compared
any antihypertensive drug versus placebo or no antihypertensive drug, 11 trials recruited women
before 32 weeks’ gestation; two trials recruited women at 32 weeks’ gestation or later; and for
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the remaining 16 trials, either gestation at trial entry was not specified, or the data were not
disaggregated by gestation.

Women also differed in the degree or severity of hypertension at trial entry, due to varying inclusion
criteria between trials. Mild to moderate hypertension was defined with different thresholds across
studies, with the lowest thresholds used being 140 mmHg for systolic blood pressure, and 85
mmHg for diastolic blood pressure. Five trials did not define the blood pressure thresholds for
mild to moderate hypertension. Women with severe hypertension (where available, defined as
systolic blood pressure >170 mmHg or diastolic blood pressure >110 mmHg) were excluded. In
eight trials, all women had proteinuria at recruitment; 19 trials excluded women with proteinuria;

14 trials included women regardless of whether they had proteinuria or not; and in the remaining
17 trials proteinuria at trial entry was not reported. Ten trials only recruited women with chronic
hypertension; 22 trials excluded women with chronic hypertension; 10 trials included women
regardless of whether or not they had chronic hypertension; and, in the remaining 16 trials, chronic
hypertension at trial entry was not mentioned.

A range of antihypertensive drugs and doses were used in the studies. All drugs were given orally,
except glyceryl trinitrate, which was given transdermally.

Beta-blockers

e acebutolol - 400 to 1200 mg/day

e atenolol - 50 to 100 mg/day
labetalol — 200 to 2500 mg/day (divided between two or three doses per day)
e mepindolol - 5 to 10 mg/day
* metoprolol — 50 to 400 mg/day (divided between one or two doses per day)
e oxprenolol — 80 to 640 mg/day (divided between one or two doses per day)
pindolol - 5 to 30 mg/day
e propranolol — 30 to 160 mg/day

Alpha-agonists
¢ methyldopa — 250 to 8000 mg/day (divided between one to four doses per day)
One trial gave methyldopa as the control, giving 750 mg/day and adjusting where necessary
until blood pressure controlled, with no upper limit specified.

Calcium channel blockers

e amlodipine — 5 mg/day

e isradipine — 10 mg/day (divided between two doses)

e nicardipine — 60 mg/day (divided between three doses)

¢ nifedipine — 20 to 160 mg/day. One trial gave 30 mg/day, adjusting where necessary until
blood pressure controlled, with no upper limit specified

¢ nimodipine — 120 mg/day (divided into six-hourly doses)

e verapamil — 720 mg/day (divided into three doses)

Alpha-blockers
e prazosin — 3 to 15 mg/day (divided between three doses)

Nitric oxide donors
e glyceryl trinitrate (GTN) - 10 mg/day
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Phosphodiesterase 5 inhibitors
¢ sildenafil - 60 to 150 mg/day (divided between three doses)

Direct vasodilators
e hydralazine — 50 to 100 mg/day. Three trials gave hydralazine to both trial arms (i.e. the
intervention and control group). In these trials, the doses of hydralazine given ranged from 50
to 300 mg, but in addition beta-blockers were given to the intervention group. In this review,
they were meta-analysed within the “beta-blockers versus placebo” comparison.

Serotonin-2 receptor blockers
e Kketanserin — 20 to 80 mg/day

Loop diuretics
e furosemide — 20 mg/day

The outcomes “pre-eclampsia” and “severe pre-eclampsia” were defined in different ways between
trials. Wherever possible, the review defined proteinuria/pre-eclampsia as new proteinuria (1+

or more, or 300 mg or more/24 h), however some included studies in the review used higher
thresholds (2+ or more, or up to 5 g or more/24 h), especially where all women had proteinuria at
trial entry. Other trials did not define their criteria for pre-eclampsia.

Changes since last update

Since the publication of the 2011 WHO recommendations on prevention and treatment of
pre-eclampsia and eclampsia (12), this review has been updated twice, in 2014 and 2018 (20, 33).

Since 2011, data has been added from 12 trials (1627 women), and four antihypertensive drugs have
also been added (oxprenolol, amlodipine, furosemide and sildenafil). The 2011 recommendation
included only the following comparisons:

* any antihypertensive drug versus placebo or no antihypertensive drug
* any hypertensive drug versus methyldopa
e any antihypertensive drug versus calcium channel blockers.

The updated review published in 2018 included one further comparison: any other antihypertensive
drugs versus beta-blockers (19 trials).

For this recommendation update, trials were organized by drug class in order to assess the effects
of each class of antihypertensive drug on the outcomes of interest.

Comparison 1: Effects of any antihypertensive drug versus placebo or no
antihypertensive drug

Maternal outcomes

Maternal death: It is unclear whether antihypertensive drugs reduce maternal death when
compared with placebo/no antihypertensive drugs, because the evidence was very low-certainty.
Maternal death was rare in the included studies.

2/
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Eclampsia: It is unclear whether antihypertensive drugs reduce eclampsia, because the evidence
was very low-certainty.

Severe pre-eclampsia: It is unclear whether antihypertensive drugs reduce severe pre-eclampsia,
because the evidence was very low-certainty.

Proteinuria/pre-eclampsia: Low-certainty evidence suggests that there may be little or no
difference between antihypertensive drugs and placebo or no treatment in the risk of proteinuria/
pre-eclampsia (23 studies, 2851 women; 251/1476 vs 255/1375; RR 0.92, 95% CI 0.75 to 1.14).

Severe maternal morbidity: Moderate-certainty evidence suggests that antihypertensive drugs
probably reduce the development of severe hypertension among women with mild to moderate
high blood pressure in pregnancy (20 studies, 2558 women; 125/1336 vs 242/1222; RR 0.49 95%
Cl1 0.40 to 0.60). It is unclear whether antihypertensive drugs reduce haemolysis, elevated liver
enzymes, low platelet (HELLP) syndrome or pulmonary oedema, because the evidence was
very low-certainty. No other severe maternal morbidity outcomes were reported in this review.

Adverse effects of interventions: Low-certainty evidence suggests there may be a slight increase
in side-effects® with the use of antihypertensive drugs compared with placebo/no antihypertensive
(11 studies, 934 women; 69/468 vs 39/466; RR 1.99, 95% CI 0.89 to 4.43). Moderate certainty of
evidence suggests there may be no difference in the need to change/stop drugs due to maternal
side-effects (16 studies, 1503 women; 25/754 vs 9/749; RR 1.93, 95% CI 0.92 to 4.06).

Recurrent seizures, maternal ICU admissions, maternal satisfaction and maternal well-
being: No included trials reported on these outcomes.

Fetal/neonatal outcomes

Perinatal death: Low-certainty evidence suggests that antihypertensive drugs may make little or no
difference to perinatal death when compared with placebo or no treatment (22 studies, 2517 infants;
33/1310 vs 37/1207; RR 0.89, 95% CI 0.56 to 1.41).

Admission to NICU/special nursery: Moderate-evidence suggests that antihypertensive drugs
probably make little or no difference to infant admissions to NICUs (10 studies, 1570 infants;
226/796 vs 220/774; RR 1.01, 95% CI 0.83 to 1.22).

Fetal/neonatal adverse effects of interventions: Low-certainty evidence suggests

that antihypertensive drugs may make little or no difference to the incidence of neonatal
hypoglycaemia (6 studies, 962 infants; 38/520 vs 48/442; RR 0.77, 95% CI 0.51 to 1.15) and
neonatal jaundice (3 studies, 529 infants; 47/260 vs 62/269; RR 0.78, 95% CI 0.53 to 1.15). It is
unclear what impact antihypertensive drugs have on neonatal bradycardia, because the evidence
was of very low-certainty.

Apgar scores: The review did not report this outcome.”

6 Side-effects included any reported side-effects or severe adverse events.
7 The pre-specified review outcome was very low Apgar score (less than four) at five minutes.
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Comparison 2: Effects of a specific class of antihypertensive drug versus
placebo or no antihypertensive drug

2.1 Effects of beta-blockers versus placebo or no antihypertensive drug

Maternal outcomes

Maternal death: It is unclear whether beta-blockers reduce maternal death, because the evidence
was very low-certainty. There were no events in either group and the sample sizes were very small.

Eclampsia: It is unclear whether beta-blockers reduce eclampsia, because the evidence was very
low-certainty. There were no events in either group and the sample sizes were very small.

Severe pre-eclampsia: It was not reported in any included studies.

Proteinuria/pre-eclampsia: Moderate-certainty evidence suggests that, among women with mild to
moderate hypertension, beta-blockers probably reduce pre-eclampsia when compared with placebo
or no antihypertensive (8 studies, 883 women; 73/433 vs 106/450; RR 0.74, 95% CI 0.56 to 0.99).

Severe maternal morbidity: Moderate-certainty evidence suggests that beta-blockers probably
reduce severe hypertension compared with placebo or no antihypertensive drug (8 studies, 762
women; 28/378 vs 76/384; RR 0.38, 95% 0.26 to 0.57). The effects of beta-blockers on pulmonary
oedema and placental abruption are unclear because the evidence was very low-certainty. No
other severe maternal morbidity outcomes were reported in this review.

Adverse effects of interventions: Low-certainty evidence suggests there may be an increase in
side-effects with beta-blockers compared with placebo (7 studies, 554 women; 33/279 vs 9/275;
RR 3.14, 95% CI 0.66 to 15.02). It was unclear whether beta-blockers increase the need to change/
stop drugs due to maternal side-effects because the evidence was of very low-certainty.

Recurrent seizures, maternal ICU admissions, maternal satisfaction and maternal well-
being: No included trials reported on these outcomes.

Fetal/neonatal outcomes

Perinatal death: It is unclear whether beta-blockers reduce perinatal death, because the evidence
was very low-certainty.

Admission to NICU/special nursery: Low-certainty evidence suggests that beta-blockers may
make little or no difference to this outcome (3 studies, 449 babies; 66/215 vs 66/234; RR 1.07, 95%
C10.82 to 1.41).

Fetal/neonatal adverse effects of interventions: Low-certainty evidence did not identify any
clear effect of beta-blockers on neonatal hypoglycaemia (2 studies, 261 babies; 5/129 vs 7/132;
RR 0.71, 95% CI 0.13 to 3.83) or neonatal jaundice (1 study, 144 babies; 5/70 vs 10/74; RR 0.53,
95% CI 0.19 to 1.47). The effects of beta-blockers on neonatal bradycardia are unclear because
the evidence was very low-certainty for this outcome.
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Apgar scores: The review did not report this outcome.?

2.2 Effects of methyldopa versus placebo or no antihypertensive drug

Maternal outcomes

It is unclear whether methyldopa affects the risk of maternal death, eclampsia, severe
pre-eclampsia or proteinuria/pre-eclampsia, because the evidence was very low-certainty for
all of these outcomes.

Severe maternal morbidities: Moderate-certainty evidence suggests that methyldopa probably
reduces severe hypertension when compared with placebo (2 studies, 310 women; 12/151

vs 40/159; RR 0.32, 95% CI 0.17 to 0.58). It is unclear whether methyldopa reduces placental
abruption because the evidence was very low-certainty. No other severe maternal morbidity
outcomes were reported in this review.

Adverse effects of interventions: It is unclear whether women who receive methyldopa
experience more side-effects or have an increase in the need to change/stop drugs due to side-
effects because the evidence was very low-certainty.

Recurrent seizures, maternal ICU admissions, maternal satisfaction and maternal well-
being: No included trials were reported on these outcomes.
Fetal/neonatal outcomes

It is unclear whether methyldopa reduces perinatal death or admission to NICU/special nursery
because the evidence was very low-certainty.

Fetal/neonatal adverse effects of interventions: Although this review reported on neonatal
jaundice, the effects of methyldopa are unclear because the evidence was very low-certainty.

Apgar scores: The review did not report this outcome.®
2.3 Effects of calcium channel blockers versus placebo or no antihypertensive drug
Maternal outcomes

Maternal death: The included studies did not report on maternal death.

Eclampsia: It is unclear whether calcium channel blockers reduce eclampsia, because the
evidence was very low-certainty.

Severe pre-eclampsia: The effects of calcium channel blockers on severe pre-eclampsia are
unclear because the evidence was very low-certainty.

8 The pre-specified review outcome was very low Apgar score (less than four) at five minutes.
® The pre-specified review outcome was very low Apgar score (less than four) at five minutes.
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Proteinuria/pre-eclampsia: Moderate-certainty evidence suggests that calcium channel blockers
probably increase proteinuria/pre-eclampsia compared with placebo or no antihypertensive drug
(4 studies, 725 women; 89/360 vs 65/365; RR 1.40, 95% CI 1.02 to 1.92).

Severe maternal morbidity: Low-certainty evidence suggests that calcium channel blockers may
make little or no difference to pregnant women with mild to moderate hypertension developing
severe hypertension when compared with placebo or no antihypertensive drugs (4 studies,

662 women; 58/330 to 71/332; RR 0.81, 95% CI 0.60 to 1.11). The effects of calcium channel
blockers on HELLP syndrome and placental abruption are unclear because the evidence was
very low-certainty. No other severe maternal morbidity outcomes were reported in this review.

Maternal adverse effects of interventions: It is unclear whether women who receive calcium
channel blockers experienced more side-effects or had an increase in the need to change/stop
drugs due to side-effects, because the evidence was very low-certainty.

Recurrent seizures, maternal ICU admissions, maternal satisfaction and maternal well-
being: No included trials reported on these outcomes.

Fetal/neonatal outcomes

It is unclear whether calcium channel blockers reduce perinatal death or have fetal/neonatal
adverse effects (including neonatal hypoglycaemia and neonatal jaundice), because the
evidence was very low-certainty.

Admission to NICU/special nursery: Low-certainty evidence suggests that calcium channel
blockers may make little or no difference to NICU admissions when compared with placebo/no
antihypertensive drug (2 studies, 449 babies; 72/222 vs 62/227; RR 1.18, 95% CI 0.87 to 1.62).

Apgar scores: The review did not report this outcome.'

2.4 Effects of alpha-blockers versus placebo or no antihypertensive drug

One small study compared prazosin versus no antihypertensive drug; however, the findings were
unclear for all reported outcomes (proteinuria/pre-eclampsia, severe hypertension, placental
abruption and perinatal death), because the evidence was very low-certainty.

2.5 Effects of glyceryl trinitrate (GTN) versus placebo or no antihypertensive drug

One study included comparison of GTN versus no antihypertensive drug (the control was a dummy
patch that did not match the intervention patch), and it only reported on three of the priority
outcomes included in this review: proteinuria/pre-eclampsia, side-effects and changed/
stopped drugs due to side-effects. The evidence for all three outcomes was assessed to be very
low-certainty. This trial had planned to recruit 220 women; however, it was stopped early due to
side-effects (headaches) in the treatment group.

0 The pre-specified review outcome was very low Apgar score (less than four) at five minutes.
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2.6 Effects of sildenafil versus placebo or no antihypertensive drug

Two small studies provided evidence on this comparison; however, the effects of sildenafil
compared with placebo were unclear for all priority outcomes (eclampsia, HELLP syndrome,
placental abruption, changed/stopped drugs due to side-effects, perinatal death, admission
to NICU/special nursery and neonatal hypoglycaemia) reported by the studies, because the
evidence was very low-certainty.

The included studies did not report on any other comparisons of specific antihypertensive drugs
versus placebo or no antihypertensive drug.

Comparison 3: Effects of one antihypertensive drug versus another
antihypertensive drug

3.1 Effects of beta-blockers versus methyldopa'

Low-certainty evidence suggests that among pregnant women with mild to moderate hypertension,
there may be little or no difference between beta-blockers and methyldopa in the risk of developing
proteinuria/pre-eclampsia (10 studies, 903 women; 52/470 vs 64/433; RR 0.82, 95% CI 0.58

to 1.16), although beta-blockers may reduce the risk of women developing severe hypertension

(9 studies, 592 women; 63/308 vs 83/284; RR 0.59, 95% CI 0.33 to 1.05). In terms of fetal/

neonatal outcomes, the included studies did not report on perinatal death, but they did provide
low-certainty evidence on total reported fetal or neonatal death (including miscarriage), which
suggests that there may be little or no difference between beta-blockers and methyldopa for this
outcome (16 studies, 1280 women; 19/660 vs 24/660; RR 0.80, 95% CI 0.43 to 1.50). Similarly, there
may be little or no difference between the two drugs for admission to NICU/special nursery

(4 studies, 571 babies; 57/295 vs 58/276; RR 0.92, 95% CI 0.67 vs 1.25).

The effects of beta-blockers compared with methyldopa were unclear for the remaining priority
outcomes that were reported in the review (severe pre-eclampsia, placental abruption, maternal
side-effects, changed/stopped drugs due to maternal side-effects, neonatal hypoglycaemia,
neonatal bradycardia, neonatal jaundice), because the evidence was very low-certainty.

3.2 Effects of calcium channel blockers versus methyldopa

Four studies (251 women) provided evidence on this comparison; however, the findings were
unclear for all reported outcomes (eclampsia, proteinuria/pre-eclampsia, severe hypertension,
maternal side-effects, and total reported fetal or neonatal death (including miscarriage) and
admission to NICU/special nursery), because the evidence was very low-certainty.

3.3 Effects of ketanserin versus methyldopa

The single small study (20 women) that reported this comparison only provided data on one priority
outcome, total reported fetal or neonatal death (including miscarriage), but the findings were
unclear because the evidence was very low-certainty.

" The trials compared different beta-blockers to methyldopa.
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3.4 Effects of glyceryl trinitrate (GTN) versus calcium channel blockers

The findings from the one small study (36 women) that reported on this comparison were unclear,
because the evidence was very low-certainty for all reported outcomes; the study reported on
proteinuria/pre-eclampsia, severe hypertension, changed/stopped drugs due to maternal
side-effects and total reported fetal or neonatal death (including miscarriage).

3.5 Effects of furosemide versus calcium channel blockers

One small study (41 women) provided data on this comparison; however, the findings on the priority
outcomes reported in the review (proteinuria/pre-eclampsia, severe hypertension, placental
abruption, and total reported fetal or neonatal death, including miscarriage) were unclear,
because the evidence was very low-certainty.

3.6 Effects of beta-blockers versus calcium channel blockers

Low-certainty evidence suggests that there may be little or no difference between beta-blockers
and calcium channel blockers in terms of risk of total reported fetal or neonatal death, including
miscarriage (3 studies, 372 women; 18/185 vs 22/187; RR 0.82, 95% CI 0.46 to 1.46).

The findings were unclear for all other reported outcomes (maternal death, eclampsia,
proteinuria/pre-eclampsia, severe hypertension, HELLP syndrome, pulmonary oedema,
maternal side-effects, changed/stopped drugs due to maternal side-effects, admission
to NICU/special nursery and neonatal hypoglycaemia), because the evidence was very
low-certainty.

Although this outcome was not included in the review, one small trial also reported on maternal
ICU admissions. The mean number of nights women stayed in a maternal ICU and/or high
dependency unit with beta-blockers was 0.4 nights (55 women; standard deviation (SD) 1.1), while
the mean number of nights with calcium channel blockers was 0.9 nights (57 women; SD 1.9).

The included trials did not compare any other single antihypertensive drugs with another.

Additional considerations

The British National Formulary (34)'2 indicates the following drugs are not known to be harmful in
pregnancy:

e methyldopa
e glyceryl trinitrate.

12 BNF accessed 25 June 2019. Antihypertensive drug options not listed in the British National Formulary are not reported
(isradipine and ketanserin).
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The following drugs have safety considerations when used in pregnancy (34):

e beta-blockers — carry risk of intra-uterine growth restriction, neonatal hypoglycaemia
and bradycardia (36);

¢ nicardipine — may inhibit labour; carries risk of maternal hypotension and fetal hypoxia;

e verapamil — may reduce uterine blood flow leading to fetal hypoxia; may also inhibit
labour; advised by manufacturer against use in first trimester unless necessary; and

¢ furosemide — should not be used to treat gestational hypertension due to maternal
hypovolaemia.

BNF indicates that the balance of risks and benefits should be considered for the following drug
options:

e nifedipine

e amlodipine
e nimodipine
® prazosin

¢ sildenafil

e hydralazine.

Desirable effects

How substantial are the desirable anticipated effects of antihypertensive drug treatment for non-severe
(mild to moderate) hypertension in pregnancy?

Judgement
[] [] [] [] []
Don't know Varies Trivial Small Moderate Large

Undesirable effects

How substantial are the undesirable anticipated effects of antihypertensive drug treatment for
non-severe (mild to moderate) hypertension in pregnancy?

Judgement
[ [ [ [ [
Don't know Varies Large Moderate Small Trivial

Certainty of the evidence

What is the overall certainty of the evidence on effects?

[ [ [ [

No included studies Very low Low Moderate High
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Additional considerations

3. VALUES

Is there important uncertainty about, or variability in, how much women value the main outcomes
associated with use of an antihypertensive drug treatment for non-severe (mild to moderate)
hypertension in pregnancy?

Research evidence

In a qualitative systematic review (23), evidence showed that women from high-, middle- and
low-resource settings generally valued having a “positive pregnancy experience”, achieved through
three equally important antenatal care components — effective clinical practices (interventions and
tests), relevant and timely information, and psychosocial and emotional support — each provided by
practitioners with good clinical and interpersonal skills within a well functioning health system.

Additional considerations

Evidence from a qualitative systematic review of what women want from antenatal care

showed that healthy pregnant women from high-, medium- and low-resource settings valued
maintenance of optimal health for mother and baby (23). A qualitative study of 30 women who had
experienced pre-eclampsia in the UK (conducted in the context of developing a core outcome
set for pre-eclampsia) reported that women value a range of outcomes relating to their childbirth
experience, their physical and emotional health, as well as their child’s physical health and future
well-being (35).

Hypertensive disorders in pregnancy can increase the risk of adverse outcomes to mother and
baby, as well as increase the need for additional interventions. Considering these risks, the GDG
considers it unlikely that there would be important variability in how women value this outcome.

Judgement
Important uncertainty or Possibly important Probably no important No important uncertainty

variability uncertainty or variability uncertainty or variability or variability
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Balance of effects

Does the balance between desirable and undesirable effects favour the intervention or the comparison?

Judgement
Don't know Varies Favours Probably Does not Probably Favours
placebo/no favours favour either favours intervention
treatment placebo/no intervention
treatment

4. RESOURCES

How large are the resource requirements (costs) of antihypertensive drug treatment for non-severe (mild
to moderate) hypertension in pregnancy?

Research evidence

The review did not pre-specify any economic outcomes. No direct evidence comparing the cost-
effectiveness of different antihypertensive drug treatments for mild to moderate hypertension in
pregnancy was identified.

Indirect evidence is available from a cost-effectiveness analysis of a multicountry randomized
controlled trial of “tight” (target diastolic 856 mmHg) compared to “less tight” (target diastolic

100 mmHg) blood pressure control in pregnant women with non-proteinuric chronic or gestational
hypertension (28). Data on resource use were collected from 94 centres in 15 countries and costed
as if the trial took place in Canada. The mean total cost per woman—infant dyad was higher in

“less tight” versus “tight” control, although the difference in mean total cost was not statistically
significant.

Presumably, there may be no significant increase in overall services and hospital costs when a mild
to moderate hypertension is tightly controlled.
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Antihypertensive drug prices

The MSH International Medical Products Price Guide reports the following unitary costs for
antihypertensive drug options:™

Class Drug Median unitary price, 2015 ($US) (25)
Beta-blockers Atenolol 0.0107 per 50 mg tablet
Metoprolol 0.0444 per 100 mg tablet
Propranolol 0.0365 per 10 mg tablet
Alpha-agonists Methyldopa 0.0324 per 250 mg tablet
Calcium channel blockers Amlodipine 0.0158 per 5 mg tablet
Nifedipine 0.0332 per 10 mg tablet
Nimodipine 0.0266 per 30 mg tablet
Verapamil 0.0366 per 40 mg tablet
Alpha-blockers Prazosin 0.0663 per 1 mg tablet
Direct vasodilators Hydralazine 0.0407 per 25 mg tablet
Loop diuretic Furosemide 0.0061 per 40 mg tablet

Main resource requirements

Resource Description

Staff training e Correct performance of blood pressure measurement

e Recognition and treatment of mild to moderate hypertension
* How to advise women on taking antihypertensive medications

Supplies e Adequate supplies of antihypertensive drugs
e Regular testing for proteinuria (dipstick)

Equipment e Sphygmomanometer
e Treatment algorithm
Infrastructure -

Additional considerations

On the WHO Essential Medicines List (EML), the following drug options are listed under
antihypertensive medications:

e methyldopa (250 mg tablet) only for the management of hypertension in pregnancy
¢ amlodipine (5 mg tablets as maleate, mesylate or besylate).

Other antihypertensive drug options are listed in the EML but for other indications:

e metoprolol (as an alternative to bisoprolol) and glyceryl trinitrate (500 mcg) under “12.1
Antianginal medicines”

¢ nifedipine (10 mg) under “22.2 tocolytics”

e verapamil (40 mg or 80 mg) under “12.2 Antiarrhythmic medicines”.

3 Antihypertensive drug options where a unitary price is not available in the MSH International Medical Products Price Guide
are not reported.
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Resources required

Judgement
Don't know Varies Large costs Moderate Negligible Moderate Large savings
costs costs or savings
savings
Certainty of evidence on required resources
What is the certainty of the evidence on costs?
Judgement
No included studies Very low Low Moderate High
Cost-effectiveness
Judgement
Don't know Varies Favours Probably Does not favour Probably Favours
placebo/no favours either favours treatment
treatment placebo/no treatment
treatment
5. EQUITY

What would be the impact of antihypertensive drug therapy on health equity?

Research evidence

No direct evidence was identified.

Additional considerations

Amongst women with non-severe (mild to moderate) hypertension who participated in trials of
any antihypertensive drug versus placebo or no treatment (Comparison 1), of those in the untreated
(placebo or no treatment) arm:

¢ 19.8% of women experienced severe hypertension

e 18.5% of women experienced proteinuria/pre-eclampsia
* 7.6% of women experienced severe pre-eclampsia

¢ 1.4% of women experienced eclampsia.
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implementation of this intervention could reduce health inequities.

improve critical outcomes of their pregnancy.

It is likely that adverse consequences of mild or moderate hypertension in pregnancy are worse
in women living in disadvantaged circumstances: the poorest, least educated and those residing
in rural areas, with poor access to quality antenatal care (37). Therefore, effective and equitable

It is also possible that treating women with non-severe (mild to moderate) hypertension may lead to
inequity, as disadvantaged women may be unable to procure the drug, which may not necessarily

Judgement
[l [l [ [
Don't know Varies Reduced Probably Probably no
reduced impact

6. ACCEPTABILITY

Is the intervention acceptable to key stakeholders?

Research evidence

L] [

Probably Increased
increased

hypertension were acceptable to women or healthcare providers.

No direct evidence was identified on whether drug treatments for non-severe (mild to moderate)

A qualitative evidence synthesis, exploring provision and uptake of routine antenatal services (24),
suggests that women tend to view antenatal care as a source of knowledge and information, and generally
appreciate advice or interventions that may lead to a healthy baby and a positive pregnancy experience
(high confidence in the evidence). However, in some low-income settings, the indirect costs associated
with procuring drugs and/or travelling to clinics for additional check-ups may restrict access (high
confidence in the evidence), and a reliance on traditional beliefs or practices to treat common pregnancy-
related conditions may limit engagement in these contexts (moderate confidence in the evidence).

Additional considerations

also affect acceptability.

This intervention involves taking an antihypertensive drug every day (multiple doses per day may be
required). Women may not be aware of the potential risks of hypertension in pregnancy, which may

Several side-effects have been associated with antihypertensive drug options (see Effects of
interventions section above) (20). In the included trials, comparing any antihypertensive drug

with placebo or no treatment (comparison 1), 14.7% of women taking any antihypertensive drug
experienced some form of side-effect. Of the women taking beta-blockers (compared to placebo
or no treatment), 11.8% of women experienced side-effects (there were insufficient data on the
risk of side-effects for other drugs). Considering that elevated blood pressure alone is generally
asymptomatic, these side-effects may limit the acceptability of taking antihypertensive drugs.
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Women taking antihypertensive drugs for non-severe (mild to moderate) hypertension in pregnancy
would also need to attend additional antenatal care visits for monitoring of blood pressure and
proteinuria, and refilling of prescribed drugs. These additional visits, as well as any associated
additional direct or indirect financial costs to the woman, may affect acceptability of the
intervention.

Judgement
[] [] [] [] []
Don't know Varies No Probably No Probably Yes Yes

7. FEASIBILITY

Is the intervention feasible to implement?

Research evidence

No direct evidence was identified on whether the use of drug treatments for non-severe (mild to
moderate) hypertension was feasible for women or healthcare providers.

A qualitative evidence synthesis exploring provision and uptake of routine antenatal services (24)
suggests that a lack of basic medical equipment (including blood pressure monitoring devices) and
inconsistent supplies of pharmaceuticals may be an issue in some LMICs (high confidence in the
evidence). A lack of suitably trained staff may also be a problem, particularly in rural areas of LMICs
(moderate confidence in the evidence).

Additional considerations

This intervention involves taking an antihypertensive drug every day (multiple doses per day may
be required) and would require additional antenatal care visits for blood pressure monitoring
and additional prescriptions. Some women will experience side-effects; however, the type and
frequency of side-effects will vary between antihypertensive drug options.

In settings where antihypertensive drug prescriptions and attending antenatal care visits carry
additional direct or indirect costs to the woman, the feasibility of this intervention may be more
limited. Feasibility may also be limited in settings where women have limited access to good-quality
antenatal care services (29).

In settings where antihypertensive drugs are not routinely prescribed for non-severe (mild to
moderate) hypertension in pregnancy, routine implementation would require updates to relevant
national guidelines and clinical protocols, ensuring staff are trained and supported, and ensuring
sufficient supplies of antihypertensive drugs are available. Addressing these factors will likely
increase the feasibility of this intervention.
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Several antihypertensive drug options (amlodipine, methyldopa, metoprolol, nifedipine and
verapamil) are listed on the WHO Essential Medicines List, and are also commonly found in
essential medicine lists of many countries (38), indicating that these drugs may be available to
healthcare providers.

Judgement

[l

[l

[l

[l

Don't know Varies No Probably No Probably Yes Yes
8. SUMMARY OF JUDGEMENTS TABLE
Desirable - - - - v -
effects Don't know Varies Trivial Small Moderate Large
Undesirable - - - - v -
effects Don't know Varies Large Moderate Small Trivial
Certainty of ) - v - - -
. No included .
the evidence ) Very low Low Moderate High
studies
- v
Possibly Probably no )
Important ) i No important
Values ) important important )
uncertainty . A uncertainty or
o uncertainty or uncertainty o
or variability o o variability
variability or variability
- ~ v
Probably - -
Balance of - - Favours Probably
) favours Does not favour Favours
effects Don't know Varies placebo/no ) favours )
placebo/no either A . oxytocin
treatment intervention
treatment
v - -
Resources - - - . -
. ) Moderate Negligible costs Moderate .
required Don't know Varies Large costs ) ) Large savings
costs or savings savings
Certainty of v
the evidence No - - - -
on required included Very low Low Moderate High
resources studies
- Probably - - -
Cost- v - Favours Probably
) . favours Does not favour Favours
effectiveness Don't know Varies placebo/no . favours .
placebo/no either i . oxytocin
treatment intervention
treatment
. v - - N - N -
Equity ) Probably Probably no Probably
Don't know | Varies Reduced ] ) Increased
reduced impact increased
- - v - - - -
Acceptability .
Don't know Varies No Probably No Probably Yes Yes
- - v - - - -
Feasibility .
Don't know Varies No Probably No Yes
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GRADE tables

Question: Any antihypertensive drug compared to no antihypertensive drugs/placebo for non-severe (mild to moderate) hypertension during pregnancy
Setting: Hospital, urban antenatal clinics™ (Australia, Brazil, Caribbean Islands, Hong Kong, India, Ireland, Israel, Italy, South Africa, Sudan, Sweden, UK, USA)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
Any No :
Ne of Stud Other Relative Certainty | Importance
¢ i i v Risk of bias |Inconsistency | Indirectness | Imprecision i . antihypertensive | antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drug drugs/placebo
Maternal death
5 randomized |serious? not serious not serious | very none 2/289 (0.7%) 1/236 (0.4%) RR 1.11 0 fewer per 1000 10100 PRIORITY
trials serious®* (0.18 to (from 3 fewer to 26 | VERY LOW
7.02) more)
Eclampsia
7 randomized |very serious® |not serious not serious | very none 2/365 (0.5%) 5/348 (1.4%) RR 0.52 7 fewer per 1000 e000 PRIORITY
trials serious®* (0.13 to (from 12 fewer to 15 | VERY LOW
2.06) more)
Recurrent seizures — not reported
- - - - - - - - - | - | - - PRIORITY
Severe pre-eclampsia
3 randomized |serious? not serious not serious | very none 8/231 (3.5%) 14/185 (7.6%) RR 0.56 33 fewer per 1000 000 PRIORITY
trials serious®* (0.15to0 (from 64 fewer to 77 | VERY LOW
2.02) more)
Proteinuria/pre-eclampsia
23 randomized |serious? not serious not serious | not serious | publication 251/1476 (17.0%) | 255/1375 (18.5%) | RR 0.92 15 fewer per 1000 1100 PRIORITY
trials bias strongly (0.75to (from 46 fewer to 26 LOW
suspected® 1.14) more)

' In some trials, the setting was not clearly described.
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Certainty assessment Ne of women Effect
Any No :
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . antihypertensive |antihypertensive Absolute (95% CI)
studies design considerations (95% Cl)
drug drugs/placebo
Severe maternal morbidity: severe hypertension
20 randomized |serious? not serious not serious | not serious | none 125/1336 (9.4%) | 242/1222 (19.8%) | RR 0.49 | 101 fewer per 1000 | HPDO PRIORITY
trials (0.40to (from 119 fewer to | MODERATE
0.60) 79 fewer)
Severe maternal morbidity: HELLP syndrome
3 randomized |serious? not serious not serious | very none 6/165 (3.6%) 6/167 (3.6%) RR 1.06 2 more per 1000 000 PRIORITY
trials seriousP* (0.32 to (from 24 fewer to VERY LOW
3.50) 90 more)
Severe maternal morbidity: pulmonary oedema
2 randomized |very serious® |not serious not serious | very none 4/185 (2.2%) 2/140 (1.4%) RR 1.22 3 more per 1000 D000 PRIORITY
trials seriousP* (0.13 to (from 12 fewer to VERY LOW
11.75) 154 more)
Maternal Intensive Care Unit (ICU) admissions — not reported
- - - - - - - - - - - - PRIORITY
Maternal adverse effects of intervention: side-effects
11 randomized |serious? not serious not serious | seriousf none 69/468 (14.7%) 39/466 (8.4%) RR 1.99 83 more per 1000 4 110]0) PRIORITY
trials (0.89 to (from 9 fewer to LOW
4.43) 287 more)
Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects
16 randomized |not serious not serious not serious | seriousf none 25/754 (3.3%) 9/749 (1.2%) RR 1.93 11 more per 1000 (oY1 1@) PRIORITY
trials (0.92 to (from 1 fewer to MODERATE
4.06) 37 more)

Maternal satisfaction — not reported
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1.15)

35 more)

Certainty assessment Ne of women Effect
Any No :
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . antihypertensive |antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drug drugs/placebo
Maternal well-being — not reported
Perinatal death
22 randomized |serious? not serious not serious | seriousP none 33/1310 (2.5%) 37/1207 (3.1%) RR 0.89 3 fewer per 1000 APOO PRIORITY
trials (0.56 to (from 13 fewer to LOW
1.41) 13 more)
Admission to neonatal intensive care unit (NICU)/special nursery
10 randomized |serious® not serious not serious | not serious |none 226/796 (28.4%) | 220/774 (28.4%) | RR 1.01 3 more per 1000 (oY1 1@) PRIORITY
trials (0.83 to (from 48 fewer to MODERATE
1.22) 63 more)
Fetal/neonatal adverse effects of intervention: neonatal hypoglycaemia
6 randomized |serious? not serious not serious | serious? none 38/520 (7.3%) 48/442 (10.9%) RR 0.77 25 fewer per 1000 P00 PRIORITY
trials (0.51 to (from 53 fewer to LOW
1.15) 16 more)
Fetal/neonatal adverse effects of intervention: neonatal bradycardia
3 randomized |serious? serious” not serious | seriousP none 27/208 (13.0%) 14/210 (6.7%) RR 1.28 19 more per 1000 10100 PRIORITY
trials (0.31to (from 46 fewer to VERY LOW
5.24) 283 more)
Fetal/neonatal adverse effects of intervention: neonatal jaundice
3 randomized |serious? not serious not serious | serious? none 47/260 (18.1%) | 62/269 (23.0%) RR 0.78 51 fewer per 1000 12100 PRIORITY
trials (0.53 to (from 108 fewer to LOW
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Certainty assessment Ne of women Effect
An No :
Ne of Study _ _ _ _ - Other e _ | Relative Certainty | Importance
i i Risk of bias |Inconsistency | Indirectness | Imprecision i . antihypertensive | antihypertensive Absolute (95% Cl)
studies design considerations (95% Cl)
drug drugs/placebo

Apgar score: very low (less than four) at five minutes — not reported

- - - - - - - - - - - - PRIORITY

Cl: Confidence interval; RR: Risk ratio

Explanations

. Most of pooled effect provided by studies with moderate or high risk of bias, but without a substantial proportion (< 50%) from studies with high risk of bias.

. Wide confidence interval including appreciable benefit for both antihypertensive drugs and placebo/no treatment.

. Few events (< 30)

. Most of pooled effect provided by studies with moderate or high risk of bias, but with a substantial proportion (> 50%) from studies with high risk of bias.

. There is asymmetry in funnel plot, and substantial statistical heterogeneity (i2 = 35%) which indicates possible publication bias favouring antihypertensive drugs.
Wide confidence interval crossing line of no difference between interventions, and including appreciable benefit for placebo/no treatment.

. Wide confidence interval crossing line of no difference between interventions, and including appreciable benefit for antihypertensive drugs.

. Severe, unexplained statistical heterogeneity (i > 60%), which could possibly be explained by differing interventions, however studies too few to conduct
subgroup analysis.

JQ ™ 0 0O 0 T O
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Question: Beta-blockers compared to no antihypertensive drugs/placebo for non-severe (mild to moderate) hypertension during pregnancy
Setting: Hospital and urban antenatal clinics™ (Brazil, Hong Kong, India, Israel, Sweden, UK, USA)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers |antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drugs/placebo

Maternal death
1 randomized |serious? not serious not serious | very serious® | none 0/26 (0.0%) 0/26 (0.0%) not 10100 PRIORITY

trials estimable VERY LOW
Eclampsia
2 randomized |serious? not serious not serious | very serious® | none 0/128 (0.0%) 0/109 (0.0%) not pooled see comment e000 PRIORITY

trials VERY LOW
Recurrent seizures — not reported
— T T T T T T [ [ [ T - e
Severe pre-eclampsia — not reported
— [ T F F T T -1 - [ - - [ - [mew
Proteinuria/pre-eclampsia
8 randomized |serious? not serious not serious | not serious | none 73/433 (16.9%) | 106/450 (23.6%) | RR 0.74 61 fewer per 1000 DODO PRIORITY

trials (0.56 to (from 104 fewer to | MODERATE

0.99) 2 fewer)

'S In some trials, the setting was not clearly described.
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Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers |antihypertensive Absolute (95% CI)
studies design considerations (95% Cl)
drugs/placebo
Severe maternal morbidity: severe hypertension
8 randomized |serious? not serious not serious | not serious | none 28/378 (7.4%) 76/384 (19.8%) RR 0.38 | 123 fewer per 1000 | PHDHO PRIORITY
trials (0.26 to (from 146 fewer to | MODERATE
0.57) 85 fewer)
Severe maternal morbidity: pulmonary oedema
1 randomized |serious? not serious not serious | very none 2/86 (2.3%) 0/90 (0.0%) RR 5.23 0 fewer per 1000 000 PRIORITY
trials serious®d (0.25 to (from O fewer to VERY LOW
107.39) 0 fewer)
Severe maternal morbidity: placental abruption
3 randomized |serious? not serious not serious | very none 2/182 (1.1%) 0/182 (0.0%) RR 5.11 0 fewer per 1000 D000 PRIORITY
trials serious®® (0.25to (from 0 fewer to O VERY LOW
104.96) fewer)
Maternal Intensive Care Unit (ICU) admissions — not reported
Maternal adverse effects of intervention: side-effects
7 randomized |serious? not serious not serious | serious® none 33/279 (11.8%) 9/275 (3.3%) RR 3.14 70 more per 1000 (4110]0) PRIORITY
trials (0.66 to (from 11 fewer to LOW
15.02) 459 more)
Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects
9 randomized |serious? not serious not serious | very none 10/375 (2.7%) 4/370 (1.1%) RR 1.85 9 more per 1000 e000 PRIORITY
trials serious®® (0.61 to (from 4 fewer to VERY LOW
5.57) 49 more)

Maternal satisfaction — not reported
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1.47)

64 more)

Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers |antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drugs/placebo
Maternal well-being — not reported
Perinatal death
9 randomized |serious? not serious not serious | very none 4/477 (0.8%) 6/473 (1.3%) RR 0.79 3 fewer per 1000 OO0 PRIORITY
trials serious®® (0.238 to (from 10 fewer to VERY LOW
2.70) 22 more)
Admission to neonatal intensive care unit (NICU)/special nursery
3 randomized |serious® not serious not serious | serious® none 66/215 (30.7%) | 66/234 (28.2%) RR 1.07 20 more per 1000 1100 PRIORITY
trials (0.82to (from 51 fewer to LOW
1.41) 116 more)
Fetal/neonatal adverse effects of intervention: neonatal hypoglycaemia
2 randomized |not serious not serious not serious | very none 5/129 (3.9%) 7/132 (5.3%) RR 0.71 15 fewer per 1000 P00 PRIORITY
trials serious®d (0.13 to (from 46 fewer to LOW
3.83) 150 more)
Fetal/neonatal adverse effects of intervention: neonatal bradycardia
2 randomized (serious® not serious not serious | very none 26/129 (20.2%) 10/132 (7.6%) RR 2.20 91 more per 1000 10100 PRIORITY
trials serious® (0.68 to (from 24 fewer to VERY LOW
7.16) 467 more)
Fetal/neonatal adverse effects of intervention: neonatal jaundice
1 randomized |not serious not serious not serious | very none 5/70 (7.1%) 10/74 (13.5%) RR 0.53 64 fewer per 1000 12100 PRIORITY
trials serious®d (0.19 to (from 109 fewer to LOW
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Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
i i Y Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers |antihypertensive Absolute (95% Cl)
studies design considerations (95% Cl)
drugs/placebo
Apgar scores: very low (less than four) at five minutes — not reported
- - - - - - - - - PRIORITY

Cl: Confidence interval; RR: Risk ratio

Explanations

- 0 O 0 T o

Small sample size.

. Most of pooled effect provided by studies with moderate or high risk of bias, but without a substantial proportion (< 50%) from studies with high risk of bias.
. No events, not estimable.
. Wide confidence interval including both appreciable benefit and appreciable harm.
. Few events, small sample size.
. Few events.

o
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Question: Methyldopa compared to no antihypertensive drugs/placebo for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital'® (Sudan, UK, USA)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Methyldopa |antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drugs/placebo

Maternal death
1 randomized |serious? not serious not serious | very none 0/34 (0.0%) 0/36 (0.0%) not 10]0]e) PRIORITY

trials serious®® estimable VERY LOW
Eclampsia
1 randomized |serious? not serious not serious | very none 0/34 (0.0%) 0/36 (0.0%) not e000 PRIORITY

trials serious®* estimable VERY LOW
Recurrent seizures — not reported
- - - - - - - - - - - - PRIORITY
Severe pre-eclampsia
1 randomized |serious? not serious not serious | very none 3/34 (8.8%) 10/36 (27.8%) RR0.32 | 189 fewer per 1000 | OO0 PRIORITY

trials serious®f (0.10 to (from 250 fewer to VERY LOW

1.06) 17 more)

Proteinuria/pre-eclampsia
2 randomized |serious? not serious not serious | very none 11/130 (8.5%) 9/137 (6.6%) RR 1.21 14 more per 1000 e&000

trials serious®® (0.55 to (from 30 fewer to VERY LOW

2.64) 108 more)

'8 In some trials, the setting was not clearly described.
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Certainty assessment Ne of women Effect

No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Methyldopa |antihypertensive Absolute (95% CI)
studies design considerations drugs/placebo (95% Cl)

Severe maternal morbidity: severe hypertension

2 randomized |serious? not serious not serious | not serious | none 12/151 (7.9%) 40/159 (25.2%) RR0.32 | 171 fewer per 1000 | HHDO PRIORITY
trials (0.17 to (from 209 fewer to | MODERATE
0.58) 106 fewer)

Severe maternal morbidity: placental abruption

1 randomized |serious? not serious not serious | very none 0/34 (0.0%) 0/36 (0.0%) not 000 PRIORITY
trials serious®® estimable VERY LOW

Maternal Intensive Care Unit (ICU) admissions — not reported

Maternal adverse effects of intervention: side-effects

1 randomized |serious? not serious not serious | very none 0/13 (0.0%) 0/12 (0.0%) not OO0 PRIORITY
trials seriousP® estimable VERY LOW

Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects

1 randomized |serious? not serious not serious | very none 0/13 (0.0%) 0/12 (0.0%) not 000 PRIORITY
trials serious®® estimable VERY LOW

Maternal satisfaction — not reported

Maternal well-being — not reported

Perinatal death

2 randomized |serious? not serious not serious | very none 4/47 (8.5%) 6/48 (12.5%) RR 0.71 36 fewer per 1000 D000 PRIORITY
trials serious®® (0.22 to (from 98 fewer to VERY LOW
2.29) 161 more)
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Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Methyldopa |antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drugs/placebo
Admission to neonatal intensive care unit (NICU)/special nursery
2 randomized |serious? not serious not serious | very none 24/134 (17.9%) 16/138 (11.6%) RR 1.56 65 more per 1000 D000 PRIORITY
trials serious®d (0.88 to (from 14 fewer to VERY LOW
2.78) 206 more)
Fetal/neonatal adverse effects of intervention: neonatal jaundice
1 randomized (serious® not serious not serious | very none 27/100 (27.0%) | 27/102 (26.5%) RR 1.02 5 more per 1000 D000 PRIORITY
trials serious®® (0.65 to (from 93 fewer to VERY LOW
1.61) 161 more)
Apgar scores: very low (less than four) at five minutes — not reported

| PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations

@ - ® Q0 0T

Most of pooled effect provided by studies with moderate or high risk of bias, but without a substantial proportion (< 50%) from studies with high risk of bias.
. No events, not estimable.

. Small sample size.

. Small sample size, few events.
. Wide confidence interval including both appreciable harm and appreciable benefit.

Wide confidence interval crossing line of no effect and line of appreciable benefit.

. Wide confidence interval crossing line of no effect and line of appreciable harm.
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Question: Calcium channel blockers compared to no antihypertensive drugs/placebo for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital'” (Brazil, Italy, Sweden, USA)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
No .
Ne of Stud Other Calcium channel Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . antihypertensive Absolute (95% CI)
studies design considerations blockers (95% CI)
drugs/placebo
Maternal death — not reported
- - - - - - - - - - - - PRIORITY
Eclampsia
1 randomized |very serious® |not serious not serious | very none 0/58 (0.0%) 1/59 (1.7%) RR 0.34 11 fewer per 1000 D000 PRIORITY
trials serious®* (0.01 to (from 17 fewer to VERY LOW
8.15) 121 more)
Recurrent seizures — not reported
- - - - - - - - - - - - PRIORITY
Severe pre-eclampsia
1 randomized |serious® not serious not serious | very none 4/98 (4.1%) 2/99 (2.0%) RR 2.02 21 more per 1000 D000 PRIORITY
trials serious®* (0.38 to (from 13 fewer to VERY LOW
10.78) 198 more)
Proteinuria/pre-eclampsia
4 randomized |serious® not serious not serious | not serious | none 89/360 (24.7%) | 65/365 (17.8%) RR 1.40 71 more per 1000 o114 1@) PRIORITY
trials (1.02 to (from 4 more to MODERATE
1.92) 164 more)

7 In some trials, the setting was not clearly described.
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Certainty assessment Ne of women Effect
No .
Ne of Stud Other Calcium channel Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . antihypertensive Absolute (95% CI)
studies design considerations blockers (95% CI)
drugs/placebo
Severe maternal morbidity: severe hypertension
4 randomized |serious? not serious not serious | seriousP none 58/330 (17.6%) | 71/332 (21.4%) RR 0.81 41 fewer per 1000 1100 PRIORITY
trials (0.60 to (from 86 fewer to LOW
1.11) 24 more)
Severe maternal morbidity: HELLP syndrome
1 randomized |serious® not serious not serious | very none 4/98 (4.1%) 2/99 (2.0%) RR 2.02 21 more per 1000 D000 PRIORITY
trials serious®* (0.38 to (from 13 fewer to VERY LOW
10.78) 198 more)
Severe maternal morbidity: placental abruption
1 randomized |serious® not serious not serious | very none 3/98 (3.1%) 2/99 (2.0%) RR 1.52 11 more per 1000 D000 PRIORITY
trials serious®* (0.26 to (from 15 fewer to VERY LOW
8.87) 159 more)
Maternal Intensive Care Unit (ICU) admissions — not reported
- - - - - - - - - - - - PRIORITY
Maternal adverse effects of intervention: side-effects
1 randomized |serious® not serious not serious | very none 25/91 (27.5%) 27/94 (28.7%) RR 0.96 11 fewer per 1000 10100 PRIORITY
trials serious®* (0.60 to (from 115 fewer to VERY LOW
1.52) 149 more)
Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects
2 randomized |very serious® |not serious not serious | very none 3/149 (2.0%) 0/153 (0.0%) RR 4.02 0 fewer per 1000 e000 PRIORITY
trials serious®f (0.45to (from 0O fewer to VERY LOW
35.97) 0 fewer)

Maternal satisfaction — not reported

Maternal well-being — not reported
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Certainty assessment Ne of women Effect
No :
Ne of Stud Other Calcium channel Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . antihypertensive Absolute (95% CI)
studies design considerations blockers (95% Cl)
drugs/placebo
Perinatal death
3 randomized |serious? not serious not serious | very none 5/281 (1.8%) 4/281 (1.4%) RR 1.22 3 more per 1000 D000 PRIORITY
trials serious®f (0.34 to (from 9 fewer to VERY LOW
4.45) 49 more)
Admission to neonatal intensive care unit (NICU)/special nursery
2 randomized |serious® not serious not serious | serious® none 72/222 (32.4%) | 62/227 (27.3%) RR 1.18 49 more per 1000 [<110]0) PRIORITY
trials (0.87 to (from 36 fewer to LOW
1.62) 169 more)
Fetal/neonatal adverse effects of intervention: neonatal hypoglycaemia
1 randomized |serious® not serious not serious | very none 16/90 (17.8%) 24/93 (25.8%) RR 0.69 80 fewer per 1000 D000 PRIORITY
trials serious®d (0.39 to (from 157 fewer to VERY LOW
1.21) 54 more)
Fetal/neonatal adverse effects of intervention: neonatal jaundice
1 randomized |serious? not serious not serious | very none 15/90 (16.7%) 25/93 (26.9%) RR0.62 | 102 fewer per 1000 | OO0 PRIORITY
trials serious®d (0.35t0 (from 175 fewer to VERY LOW
1.10) 27 more)
Apgar scores: very low (less than four) at five minutes — not reported
- - - - - - - - - - - - PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations

a. Most of pooled effect provided by studies with moderate or high risk of bias, but
with a substantial proportion (> 50%) from studies with high risk of bias.

b. Wide confidence interval including both appreciable harm and appreciable benefit.

c. Small sample size, few events.

d. Most of pooled effect provided by studies with moderate or high risk of bias, but

without a substantial proportion (< 50%) from studies with high risk of bias.
e. Small sample size.

f. Few events.

g. Wide confidence interval crossing line of no effect and including appreciable benefit.

o/
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Question: Alpha-blockers compared to no antihypertensive drugs/placebo for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital (South Africa)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Alpha-blockers |antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drugs/placebo
Maternal death — not reported
- | | | | | | - - - - - PRIORITY
Eclampsia — not reported
- | | | | | | - - - - - PRIORITY
Recurrent seizures - not reported
- | | | | | | - - - - - PRIORITY
Severe pre-eclampsia — not reported
- | - | | - | - - | - - - - - - PRIORITY
Proteinuria/pre-eclampsia
1 randomized |serious? not serious not serious | very none 1/12 (8.3%) 5/20 (25.0%) RR0.33 | 167 fewer per 1000 | OO0 PRIORITY
trials serious®* (0.04 to (from 240 fewer to VERY LOW
2.52) 380 more)
Severe maternal morbidity: severe hypertension
1 randomized |serious? not serious not serious | very none 0/12 (0.0%) 11/20 (565.0%) RR 0.07 | 511 fewer per 1000 | OO0 PRIORITY
trials serious®* (0.00 to (from -- to 50 more) | VERY LOW
1.09)
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Certainty assessment Ne of women Effect
No :
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Alpha-blockers |antihypertensive Absolute (95% CI)
studies design considerations (95% Cl)
drugs/placebo
Severe maternal morbidity: placental abruption
1 randomized |serious? not serious not serious | very none 2/12 (16.7%) 1/20 (5.0%) RR 3.33 117 more per 1000 | OO0 PRIORITY
trials serious®® (0.34 to (from 33 fewer to VERY LOW
32.96) 1000 more)
Maternal Intensive Care Unit (ICU) admissions — not reported
S O N R R R [ — 1 - - [ rmonmy
Maternal adverse effects of intervention: side-effects — not reported
S O O R R [ — 1 - [ rmonmy
Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects — not reported
— P F T — 1 - [ oy
Maternal satisfaction — not reported
Maternal well-being — not reported
Perinatal death
1 randomized (serious® not serious not serious | very none 2/11 (18.2%) 3/17 (17.6%) RR 1.03 5 more per 1000 OO0 PRIORITY
trials seriousP* (0.20 to (from 141 fewer to VERY LOW
5.21) 743 more)

Admission to neonatal intensive care unit (NICU)/special nursery — not reported

| PRIORITY
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Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Alpha-blockers |antihypertensive Absolute (95% CI)
studies design considerations drugs/placebo (95% Cl)

Fetal/neonatal adverse effects of intervention — not reported
- | i - - - - - [ - [ - | : | - | proRmTy
Apgar scores: very low (less than four) at five-minutes — not reported

| R | R | . | R | . | PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations
a. Effect provided by study with moderate risk of bias.

b. Small sample size, few events.
c. Wide confidence interval including both appreciable harm and appreciable benefit.
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Question: Glyceryl trinitrate compared to no antihypertensive drugs/placebo for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital'® (Australia)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
No ) .
stl\:lgd?:s dset::;:‘ Risk of bias |Inconsistency | Indirectness | Imprecision consi:lt:rea"tions Glyceryl trinitrate | antihypertensive (F:):I‘;;ﬂ(‘:lle) Absolute (95% CI) Certainty | Importance
drugs/placebo
Maternal death — not reported
- | | | | | | - | - - - - PRIORITY
Eclampsia - not reported
- | | | | | | - | - - - - PRIORITY
Recurrent seizures — not reported
- | | | | | | - | - - - - PRIORITY
Severe pre-eclampsia — not reported
_ | | | | | | - | - - - - PRIORITY
Proteinuria/pre-eclampsia
1 randomized |serious? not serious not serious | very none 1/7 (14.3%) 3/9 (33.3%) RR0.43 | 190 fewer per 1000 | OO0 PRIORITY
trials serious®* (0.06 to (from 313 fewer to VERY LOW
3.28) 760 more)
Severe maternal morbidities — not reported
- - - - - - - - - - - - PRIORITY

'8 The setting was not explicitly described, but the trial was probably conducted in a hospital.

o1
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Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ i i v Risk of bias |Inconsistency | Indirectness | Imprecision ) ) Glyceryl trinitrate| antihypertensive Absolute (95% CI)
studies design considerations (95% Cl)
drugs/placebo
Maternal Intensive Care Unit (ICU) admissions - not reported
- - - - - - - - - - - - PRIORITY
Maternal adverse effects of intervention: side-effects
1 randomized |serious? not serious not serious | serious®< none 7/7 (100.0%) 0/9 (0.0%) RR 18.75 0 fewer per 1000 AO00 PRIORITY
trials (1.25to (from 0 fewer to VERY LOW
281.11) 0 fewer)
Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects
1 randomized |serious® not serious not serious | serious®? none 7/7 (100.0%) 0/9 (0.0%) RR 18.75 0 fewer per 1000 AO00 PRIORITY
trials (1.25to (from O fewer to VERY LOW
281.11) 0 fewer)

Maternal satisfaction — not reported
Maternal well-being — not reported
Perinatal death — not reported

- - - - - PRIORITY

Admission to neonatal intensive care unit (NICU)/special nursery — not reported

PRIORITY
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Certainty assessment

Ne of women Effect

Ne of Study
studies design

Other

Risk of bias |Inconsistency | Indirectness | Imprecision . .
considerations

Glyceryl trinitrate | antihypertensive
yceryl trini ihyp iv (95% Cl)

— Relative Certainty | Importance

Absolute (95% CI)

drugs/placebo

Fetal/neonatal adverse effects of intervention: neonatal jaundice — not reported

| PRIORITY

Apgar scores: very low (less than four) at five minutes — not reported

| PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations

a. Effect provided by study with moderate risk of bias. Study stopped early due to side-effects (headaches) in intervention group.

b. Small sample size, few events.

c. Wide confidence interval including both appreciable harm and appreciable benefit.

d. Very wide confidence interval.
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Question: Sildenafil compared to no antihypertensive drugs/placebo for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital (Brazil, UK)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of

Systematic Reviews 2018, Issue 10.

2.97)

116 more)

Certainty assessment Ne of women Effect
No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Sildenafil antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drugs/placebo
Maternal death — not reported
- - - - - - - - - - - - PRIORITY
Eclampsia
2 randomized |very serious® |not serious not serious | very none 2/67 (3.0%) 4/68 (5.9%) RR 0.57 25 fewer per 1000 D000 PRIORITY
trials serious®* (0.12 to (from 52 fewer to VERY LOW
2.63) 96 more)
Recurrent seizures - not reported
- | | | | | | - - - - - PRIORITY
Severe pre-eclampsia — not reported
- | | | | | | - - - - - PRIORITY
Proteinuria/pre-eclampsia — not reported
- | | | | | | - - - - - PRIORITY
Severe maternal morbidity: HELLP syndrome
2 randomized |very serious? |not serious not serious | very none 2/67 (3.0%) 4/68 (5.9%) RR 0.53 28 fewer per 1000 10100 PRIORITY
trials serious®d (0.10 to (from 53 fewer to VERY LOW
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Certainty assessment Ne of women Effect

No .
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Sildenafil antihypertensive Absolute (95% CI)
studies design considerations (95% Cl)
drugs/placebo

Severe maternal morbidity: placental abruption

2 randomized |serious® not serious not serious | very none 4/67 (6.0%) 2/68 (2.9%) RR 2.06 31 more per 1000 D000 PRIORITY
trials seriousP< (0.39 to (from 18 fewer to VERY LOW
10.75) 287 more)

Maternal Intensive Care Unit (ICU) admissions — not reported

— T T T T T I B R B N
Maternal adverse effects of intervention: side-effects — not reported
— T T T T T I B R B B
Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects
1 randomized |very serious® |not serious not serious | very none 1/50 (2.0%) 2/50 (4.0%) RR 0.50 20 fewer per 1000 OO0 PRIORITY
trials serious®d (0.05to (from 38 fewer to VERY LOW
5.34) 174 more)
Maternal satisfaction — not reported
-~ | i B B B B - ! - [ - | : [ -]
Maternal well-being — not reported
-~ | i - - - - | - [ - [ - | : [ - |
Perinatal death
2 randomized |very serious? |not serious not serious | very none 3/67 (4.5%) 6/68 (8.8%) RR 0.51 43 fewer per 1000 OO0 PRIORITY

trials serious®? (0.13 to (from 77 fewer to VERY LOW
1.95) 84 more)
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Certainty assessment Ne of women Effect
No :
Ne of Stud Other Relative Certainty | Importance
¢ X i v Risk of bias |Inconsistency | Indirectness | Imprecision i . Sildenafil antihypertensive Absolute (95% CI)
studies design considerations (95% CI)
drugs/placebo
Admission to neonatal intensive care unit (NICU)/special nursery
2 randomized |very serious? |not serious not serious | very none 33/50 (66.0%) 37/50 (74.0%) RR 0.89 81 fewer per 1000 D000 PRIORITY
trials serious"d (0.69 to (from 229 fewer to VERY LOW
1.15) 111 more)
Fetal/neonatal adverse effects of intervention: neonatal hypoglycaemia
1 randomized |very serious? |not serious not serious | very none 4/50 (8.0%) 5/50 (10.0%) RR 0.80 20 fewer per 1000 10100 PRIORITY
trials seriousPd (0.238 to (from 77 fewer to VERY LOW
2.81) 181 more)
Apgar scores: very low (less than four) at five minutes — not reported
- - - - - - - - - - - - PRIORITY

Cl: Confidence interval; RR: Risk ratio

Explanations

Q ™ 0 O O T Q

. Small sample size, few events.
. Most of pooled effect provided by studies with moderate or high risk of bias, but without a substantial proportion (< 50%) from studies with high risk of bias.

Small sample size.
. Wide confidence interval crossing line of no effect and also including appreciable harm.

. Most of pooled effect provided by studies with moderate or high risk of bias, but with a substantial proportion (> 50%) from studies with high risk of bias.
. Wide confidence interval including both appreciable harm and appreciable benefit.
. Few events.
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Question: Beta-blockers compared to methyldopa for non-severe (mild to moderate) hypertension during pregnancy
Setting: Hospital' (Argentina, Australia, Brazil, France, India, Israel, Pakistan, UK, USA, Venezuela)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
Ne of Study . . . . . Other Relative Certainty | Importance
i i Risk of bias |Inconsistency | Indirectness | Imprecision i X Beta-blockers Methyldopa Absolute (95% CI)
studies design considerations (95% CI)
Maternal death — not reported
O O N CHN N A A R N
Eclampsia - not reported
— [ T F F T [ - ] - [ - [ - [mew
Recurrent seizures — not reported
— [ T F F T T - 1 - [ -] - [ - [emew
Severe pre-eclampsia
1 randomized |very serious® |not serious not serious | very none 15/156 (9.6%) 13/155 (8.4%) RR 1.15 13 more per 1000 D000 PRIORITY
trials serious® (0.56 to (from 37 fewer to VERY LOW
2.33) 112 more)
Proteinuria/pre-eclampsia
10 randomized |serious? not serious not serious | seriousP none° 52/470 (11.1%) 64/433 (14.8%) RR 0.82 27 fewer per 1000 P00 PRIORITY
trials (0.58 to (from 62 fewer to LOW
1.16) 24 more)

'® In some trials, the setting was not clearly described.
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Certainty assessment Ne of women Effect
Ne of Study Other Relative Certainty | Importance
i i Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers Methyldopa Absolute (95% CI)
studies design considerations (95% CI)
Severe maternal morbidity: severe hypertension
9 randomized |serious? not serious9 | not serious | serious® none 63/308 (20.5%) | 83/284 (29.2%) RR0.59 | 120 fewer per 1000 | POO PRIORITY
trials (0.33 to (from 196 fewer to LOW
1.05) 15 more)
Severe maternal morbidity: placental abruption
1 randomized |serious? not serious not serious | very none 2/86 (2.3%) 1/87 (1.1%) RR 2.02 12 more per 1000 D000 PRIORITY
trials serious®" (0.19 to (from 9 fewer to VERY LOW
21.90) 240 more)
Maternal Intensive Care Unit (ICU) admissions — not reported
- - - - - - - - - - - - PRIORITY
Maternal adverse effects of intervention: side-effects
5 randomized |serious? serious' not serious | serious® none 45/152 (29.6%) | 65/150 (43.3%) RR 0.22 | 338 fewer per 1000 | OO0 PRIORITY
trials (0.02 to (from 425 fewer to VERY LOW
2.09) 472 more)
Maternal adverse effects of intervention: changed/stopped drugs due to side-effects
4 randomized |serious? not serious not serious | very none 1/139 (0.7%) 0/133 (0.0%) RR 2.80 0 fewer per 1000 OO0 PRIORITY
trials serious®" (0.12 to (from O fewer to VERY LOW
67.91) 0 fewer)

Maternal satisfaction — not reported
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Certainty assessment Ne of women Effect
Ne of Stud Other Relative Certainty | Importance
¢ i i L/ Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers Methyldopa Absolute (95% CI)
studies design considerations (95% CI)
Maternal well-being — not reported
Perinatal death — not reported
- | - | | - | - | - | - - - - - - PRIORITY
Total reported fetal or neonatal death (including miscarriage)
16 randomized |serious? not serious not serious | serious® none 19/660 (2.9%) 24/620 (3.9%) RR 0.80 8 fewer per 1000 (2110]0) PRIORITY
trials (0.43 to (from 22 fewer to LOW
1.50) 19 more)
Admission to neonatal intensive care unit (NICU)/special nursery
4 randomized (serious® not serious not serious | serious® none 57/295 (19.3%) | 58/276 (21.0%) RR 0.92 17 fewer per 1000 | HHOO PRIORITY
trials (0.67 to (from 69 fewer to LOW
1.25) 53 more)
Fetal/neonatal adverse effects of intervention: neonatal hypoglycaemia
5 randomized |serious? not serious not serious | very none 16/229 (7.0%) 11/210 (5.2%) RR 0.99 1 fewer per 1000 D000 PRIORITY
trials serious® (0.47 to (from 28 fewer to VERY LOW
2.05) 55 more)
Fetal/neonatal adverse effects of intervention: neonatal bradycardia
2 randomized |serious? not serious not serious | very none 1/73 (1.4%) 0/73 (0.0%) RR 3.00 0 fewer per 1000 OO0 PRIORITY
trials serious®" (0.12 to (from 0O fewer to VERY LOW

72.18)

0 fewer)
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Certainty assessment Ne of women Effect
Ne of Stud Other Relative Certainty | Importance
¢ i i L/ Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers Methyldopa Absolute (95% CI)
studies design considerations (95% CI)
Fetal/neonatal adverse effects of intervention: neonatal jaundice
2 randomized |serious? not serious not serious | very none 9/73 (12.3%) 9/73 (12.3%) RR 1.05 6 more per 1000 D000 PRIORITY
trials serious®" (0.48 to (from 64 fewer to VERY LOW
2.29) 159 more)
Apgar scores — not reported

| PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations

a.

Most of pooled effect provided by studies with moderate or high risk of bias, but without a substantial proportion (< 50%) from studies with high risk of bias.
. Wide confidence interval crossing line of no difference and including appreciable benefit.

Possible asymmetry in funnel plot favouring beta-blockers. Because publication bias is hard to assess with only ten studies, and the pooled effect suggests no
clear evidence of difference between interventions, the evidence was not downgraded for publication bias.

Few events.

from many small studies (the evidence has been downgraded for imprecision).

. Few events, small sample size.

Severe unexplained statistical heterogeneity (i2 > 60%).

. Most of pooled effect provided by studies with moderate or high risk of bias, but with a substantial proportion (> 50%) from studies with high risk of bias.
. Wide confidence interval including both appreciable benefit and appreciable harm.

. Statistical heterogeneity (i2 = 62%); however, the evidence has not been downgraded because this heterogeneity may be due to the pooled effect being drawn




Question: Calcium channel blockers compared to methyldopa for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital?®® (India, Italy, South Africa)

WHO recommendations on drug treatment for non-severe hypertension in pregnancy

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
Ne of Study . . . . . Other Calcium channel Relative Certainty | Importance
X i Risk of bias |Inconsistency | Indirectness | Imprecision i . Methyldopa Absolute (95% CI)
studies design considerations blockers (95% CI)
Maternal death — not reported
- - - - - - - - - - - - PRIORITY
Eclampsia
1 randomized |serious? not serious not serious | very serious® | none 0/45 (0.0%) 0/47 (0.0%) not D000 PRIORITY
trials estimable VERY LOW
Recurrent seizures — not reported
- | | | | | | - - - - - PRIORITY
Severe pre-eclampsia — not reported
- | | | | | | - - - - - PRIORITY
Proteinuria/pre-eclampsia
1 randomized |serious? not serious not serious | very none 10/43 (23.3%) 18/51 (35.3%) RR0.66 | 120 fewer per 1000 | OO0 PRIORITY
trials serious®d (0.34 to (from 233 fewer to VERY LOW
1.27) 95 more)
Severe maternal morbidity: severe hypertension
2 randomized |serious? not serious not serious | very none 1/23 (4.3%) 6/23 (26.1%) RR 0.23 | 201 fewer per 1000 | OO0 PRIORITY
trials serious®d (0.04 to (from 250 fewer to VERY LOW
1.22) 57 more)

20 In some trials, the setting was not clearly described.
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2.65)

39 more)

Certainty assessment Ne of women Effect
Ne of Stud Other Calcium channel Relative Certainty | Importance
i i L/ Risk of bias |Inconsistency | Indirectness | Imprecision i . Methyldopa Absolute (95% CI)

studies design considerations blockers (95% CI)

Maternal Intensive Care Unit (ICU) admissions — not reported

Maternal adverse effects of intervention: side-effects

1 randomized |serious? not serious not serious | very serious® | none 0/54 (0.0%) 0/56 (0.0%) not OO0 PRIORITY
trials estimable VERY LOW

Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects — not reported

— T F T T - N B [ oy

Maternal satisfaction — not reported

Maternal well-being — not reported

Perinatal death — not reported

— [ T F T T - N B [ oy

Total reported fetal or neonatal death (including miscarriage)

4 randomized (serious® not serious not serious | very none 1/124 (0.8%) 3/127 (2.4%) RR 0.31 16 fewer per 1000 OO0 PRIORITY
trials serious®? (0.04 to (from 23 fewer to VERY LOW




WHO recommendations on drug treatment for non-severe hypertension in pregnancy

Certainty assessment Ne of women Effect
Ne of Stud Other Calcium channel Relative Certainty | Importance
¢ i i L/ Risk of bias |Inconsistency | Indirectness | Imprecision i . Methyldopa Absolute (95% CI)
studies design considerations blockers (95% CI)
Admission to neonatal intensive care unit (NICU)/special nursery
2 randomized |serious? not serious not serious | very none 11/56 (19.6%) 10/61 (16.4%) RR 1.22 36 more per 1000 D000 PRIORITY
trials serious®d (0.56 to (from 72 fewer to VERY LOW
2.64) 269 more)
Fetal/neonatal adverse effects of interventions — not reported
— P F T T [ [T e
Apgar scores - not reported

| PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations

a. Most of pooled effect provided by studies with moderate or high risk of bias, but without a substantial proportion (< 50%) from studies with high risk of bias.

b. No events, small sample size. Not estimable.
c. Few events, small sample size.

d. Wide confidence interval including both appreciable harm and appreciable benefit.
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Question: Ketanserin compared to methyldopa for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital*' (Argentina)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
Ne of Study . . . . . Other . Relative Certainty | Importance

studies design Risk of bias |Inconsistency | Indirectness | Imprecision considerations Ketanserin Methyldopa (95% Cl) Absolute (95% CI)
Maternal death — not reported
- | | | | | | - - - - - PRIORITY
Eclampsia - not reported
- | | | | | | - - - - - PRIORITY
Recurrent seizures - not reported
_ | | | | | | - - - - - PRIORITY
Severe pre-eclampsia — not reported
- | | | | | | - - - - - PRIORITY
Proteinuria/pre-eclampsia — not reported
- | | | | | | - - - - - PRIORITY
Severe maternal morbidities — not reported

- - - - - PRIORITY

21 The setting was not explicitly described but was likely conducted in a hospital.
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Certainty assessment Ne of women Effect
Ne of Study . . . . . Other . Relative Certainty | Importance
studies e Risk of bias |Inconsistency | Indirectness | Imprecision considerations Ketanserin Methyldopa (95% Cl) Absolute (95% CI)
Maternal Intensive Care Unit (ICU) admissions — not reported
— T  F F T T T T - - T-1 - | o
Maternal adverse effects of intervention: side-effects — not reported
_ | _ | | - | - | - | - | - | - - - - PRIORITY
Maternal adverse effects of intervention: changed/stopped drugs due to maternal side-effects — not reported
— T  F T T 1T -1 - T -1 - - [ oy
Maternal satisfaction — not reported
— T F F T T [ T - [ -~ T-T - -
Maternal well-being — not reported
T  F F T T T - - T-1 - -
Perinatal death — not reported
— [ T T T 1 -1 - 11 - [ Fronm
Total reported fetal or neonatal death (including miscarriage)
1 randomized |serious? not serious not serious | very none 1/10 (10.0%) 0/10 (0.0%) RR 3.00 0 fewer per 1000 e000 PRIORITY
trials serious®* (0.14 to (from 0O fewer to VERY LOW
65.90) 0 fewer)

Admission to neonatal intensive care unit (NICU)/special nursery — not reported

PRIORITY
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Certainty assessment

Ne of women

Effect

Other

Ne of Stud
LV Risk of bias |Inconsistency | Indirectness | Imprecision i .
considerations

studies design

Ketanserin Methyldopa

Relative
(95% CI)

Absolute (95% CI)

Certainty | Importance

Fetal/neonatal adverse effects of interventions — not reported

- | PRIORITY

Apgar scores — not reported

- | PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations
a. Effect provided by study with moderate risk of bias.

b. Few events, small sample size.
c. Wide confidence interval including appreciable harm and appreciable benefit.
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Question: Glyceryl trinitrate (GTN) compared to calcium channel blockers for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital (Italy)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
Ne of Stud Other Glyceryl trinitrate| Calcium channel| Relative Certainty | Importance
¢ t_’ i v Risk of bias |Inconsistency | Indirectness | Imprecision i . bt Absolute (95% CI)
studies design considerations (GTN) blockers (95% CI)
Maternal death — not reported
- | - | | - | - | - | - | - - - - - PRIORITY
Eclampsia - not reported
- | - | | - | - | - | - | - - - - - PRIORITY
Recurrent seizures — not reported
- | - | | - | - | - | - | - - - - - PRIORITY
Severe pre-eclampsia — not reported
- | - | | - | - - | - | - - - - - PRIORITY
Proteinuria/pre-eclampsia
1 randomized |very serious? |not serious not serious | very none 2/24 (8.3%) 1/12 (8.3%) RR 1.00 0 fewer per 1000 D000 PRIORITY
trials serious®* (0.10 to (from 75 fewer to VERY LOW
9.96) 747 more)
Severe maternal morbidity: severe hypertension
1 randomized |very serious® |not serious not serious | very none 1/24 (4.2%) 0/12 (0.0%) RR 1.56 0 fewer per 1000 OO0 PRIORITY
trials serious®* (0.07 to (from O fewer to VERY LOW
35.67) 0 fewer)

[
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Certainty assessment Ne of women Effect
Ne of Stud Other Glyceryl trinitrate| Calcium channel| Relative Certainty | Importance
: ) ) o Risk of bias |Inconsistency | Indirectness | Imprecision i ) bt Absolute (95% CI)
studies design considerations (GTN) blockers (95% CI)
Maternal Intensive Care Unit (ICU) admissions — not reported
Maternal adverse effects of intervention: side-effects — not reported
— [ F T F F T [ - ] - [ -] - ] - [mw
Maternal adverse effects of intervention: changed/stopped drug due to side-effects
1 randomized |very serious® |not serious not serious | very none 2/24 (8.3%) 0/12 (0.0%) RR 2.60 0 fewer per 1000 D000 PRIORITY
trials seriousP* (0.13to (from O fewer to VERY LOW
50.25) 0 fewer)
Maternal satisfaction — not reported
Maternal well-being — not reported
Perinatal death — not reported
— [ F T F F T [ -] - [ -] - ] - [wmew
Total reported fetal or neonatal death (including miscarriage)
1 randomized |very serious® | not serious not serious | very serious® | none 0/24 (0.0%) 0/12 (0.0%) not D000 PRIORITY
trials estimable VERY LOW
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Certainty assessment Ne of women Effect
Ne of Stud Other Glyceryl trinitrate| Calcium channel| Relative Certainty | Importance
¢ v Risk of bias |Inconsistency | Indirectness | Imprecision i . bt Absolute (95% CI)
considerations (GTN) blockers (95% CI)

studies design

Admission to neonatal intensive care unit (NICU)/special nursery — not reported

— [ [ T T [ T — 1 - T -1 [ oy
Fetal/neonatal adverse effects of interventions — not reported
— [ [ T F F T T -1 - T -1 - [ oy
Apgar scores — not reported

- - - |PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations
a. Effect provided by study with high risk of bias.
b. Few events, small sample size.

c. Wide confidence interval including both appreciable harm and appreciable benefit.

d. Small sample size. No events, not estimable.
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Question: Furosemide compared to calcium channel blockers for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital (Panama)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of
Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
Ne of Study . . . . . Other . Calcium channel| Relative Certainty | Importance
X i Risk of bias |Inconsistency | Indirectness | Imprecision i . Furosemide Absolute (95% CI)
studies design considerations blockers (95% Cl)
Maternal death — not reported
- | | | | | | - - - - - PRIORITY
Eclampsia - not reported
- | | | | | | - - - - - PRIORITY
Recurrent seizures - not reported
- | | | | | | - - - - - PRIORITY
Severe pre-eclampsia — not reported
- | - | | - | - - | - - - - - - PRIORITY
Proteinuria/pre-eclampsia
1 randomized |very serious? |not serious not serious | very none 7/21 (33.3%) 4/20 (20.0%) RR 1.67 134 more per 1000 | OO0 PRIORITY
trials serious®* (0.57 to (from 86 fewer to VERY LOW
4.83) 766 more)
Severe maternal morbidity: severe hypertension
1 randomized |very serious® |not serious not serious | very none 8/21 (38.1%) 7/20 (35.0%) RR 1.09 32 more per 1000 OO0 PRIORITY
trials serious®d (0.48 to (from 182 fewer to VERY LOW
2.44) 504 more)
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Certainty assessment Ne of women Effect
Ne of Study . . . . . Other . Calcium channel| Relative Certainty | Importance
X i Risk of bias |Inconsistency | Indirectness | Imprecision i . Furosemide Absolute (95% CI)
studies design considerations blockers (95% Cl)
Severe maternal morbidity: placental abruption
1 randomized |very serious® |not serious not serious | very none 2/21 (9.5%) 1/20 (5.0%) RR 1.90 45 more per 1000 D000 PRIORITY
trials serious®* (0.19 to (from 41 fewer to VERY LOW
19.40) 920 more)
Maternal Intensive Care Unit (ICU) admissions — not reported
Maternal adverse effects of interventions: side-effects — not reported
- ‘ ‘ ‘ ‘ ‘ ‘ - - - - - PRIORITY
Maternal adverse effects of interventions: changed/stopped drug due to side-effects — not reported
- | | | | | | - - - - - PRIORITY
Maternal satisfaction — not reported
Maternal well-being — not reported
Perinatal death — not reported
- | | | | | | - - - - - PRIORITY
Total reported fetal or neonatal death (including miscarriage)
1 randomized |very serious® |not serious not serious | very serious® | none 0/21 (0.0%) 0/20 (0.0%) not OO0 PRIORITY
trials estimable VERY LOW

Admission to neonatal intensive care unit (NICU)/special nursery — not reported

PRIORITY
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Certainty assessment Ne of women Effect
Ne of Stud Other Calcium channel| Relative Certainty | Importance
¢ i i L/ Risk of bias |Inconsistency | Indirectness | Imprecision i . Furosemide Absolute (95% CI)
studies design considerations blockers (95% CI)

Fetal/neonatal adverse effects of intervention — not reported

- | PRIORITY

Apgar scores — not reported

- | PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations

a. Effect

provided by study with high risk of bias.

. Few events, small sample size.

. Wide confidence interval including both appreciable harm and appreciable benefit.

b

c

d. Wide confidence interval including appreciable harm and crossing line of no difference.
e

. Small sample size, no events. Not estimable.
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Question: Beta-blockers compared to calcium channel blockers for non-severe (mild to moderate) hypertension during pregnancy

Setting: Hospital (France, India, UK)

Bibliography: Abalos E, Duley L, Steyn DW, Gialdini C. Antihypertensive drug therapy for mild to moderate hypertension during pregnancy. Cochrane Database of

Systematic Reviews 2018, Issue 10.

Certainty assessment Ne of women Effect
Ne of Study . . . . . Other Calcium channel| Relative Certainty | Importance
X i Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers Absolute (95% CI)
studies design considerations blockers (95% CI)
Maternal death
1 randomized |serious? not serious not serious | very serious® | none 0/55 (0.0%) 0/57 (0.0%) not D000 PRIORITY
trials estimable VERY LOW
Eclampsia
1 randomized |serious? not serious not serious | very serious® | none 0/55 (0.0%) 0/57 (0.0%) not 10100 PRIORITY
trials estimable VERY LOW
Recurrent seizures — not reported
- ‘ ‘ ‘ ‘ ‘ ‘ - - - - - PRIORITY
Severe pre-eclampsia — not reported
- | | | | | | - - - - - PRIORITY
Proteinuria/pre-eclampsia
2 randomized (serious?® not serious not serious | very none 16/101 (15.8%) | 18/103 (17.5%) RR 1.12 21 more per 1000 OO0 PRIORITY
trials serious®? (0.24 to (from 133 fewer to VERY LOW
5.23) 739 more)
Severe maternal morbidity: severe hypertension
1 randomized (serious® not serious not serious | very none 15/50 (30.0%) 7/50 (14.0%) RR 2.14 160 more per 1000 | OO0 PRIORITY
trials serious® (0.96 to (from 6 fewer to VERY LOW
4.80) 532 more)
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Certainty assessment Ne of women Effect
Ne of Study . . . . . Other Calcium channel| Relative Certainty | Importance
X i Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers Absolute (95% CI)
studies design considerations blockers (95% Cl)
Severe maternal morbidity: HELLP syndrome
2 randomized |serious? not serious not serious | very none 4/105 (3.8%) 2/107 (1.9%) RR 1.78 15 more per 1000 OO0 PRIORITY
trials serious®® (0.38 to (from 12 fewer to VERY LOW
8.20) 135 more)
Severe maternal morbidity: pulmonary oedema
1 randomized |serious? not serious not serious | very serious® | none 0/55 (0.0%) 0/57 (0.0%) not OO0 PRIORITY
trials estimable VERY LOW
Severe maternal morbidity: placental abruption
2 randomized |serious? not serious not serious | very none 0/105 (0.0%) 1/107 (0.9%) RR 0.35 6 fewer per 1000 e&000 PRIORITY
trials serious®® (0.01 to (from 9 fewer to VERY LOW
8.30) 68 more)
Maternal Intensive Care Unit (ICU) admissions — not reported
Maternal adverse effects of interventions: side-effects
2 randomized |serious? not serious not serious | very none 27/105 (25.7%) | 20/107 (18.7%) RR 1.40 75 more per 1000 e000 PRIORITY
trials serious®f (0.85to (from 28 fewer to VERY LOW
2.29) 241 more)
Maternal adverse effects of intervention: changed/stopped drug due to side-effects
2 randomized |serious? not serious not serious | very none 7/105 (6.7 %) 5/107 (4.7%) RR 1.45 21 more per 1000 OO0 PRIORITY
trials serious®® (0.49 to (from 24 fewer to VERY LOW
4.30) 154 more)

Maternal satisfaction — not reported

Maternal well-being — not reported




WHO recommendations on drug treatment for non-severe hypertension in pregnancy

Certainty assessment Ne of women Effect
Ne of Stud Other Calcium channel| Relative Certainty | Importance
¢ i i L/ Risk of bias |Inconsistency | Indirectness | Imprecision i . Beta-blockers Absolute (95% CI)
studies design considerations blockers (95% CI)
Perinatal death — not reported
- - - - - - - - - - - - PRIORITY
Total reported fetal or neonatal death (including miscarriage)
3 randomized |serious?® not serious not serious | serious® none 18/185 (9.7%) 22/187 (11.8%) RR 0.82 21 fewer per 1000 (2110]0) PRIORITY
trials (0.46 to (from 64 fewer to LOW
1.46) 54 more)
Admission to neonatal intensive care unit (NICU)/special nursery
2 randomized |serious? not serious not serious | very none 17/101 (16.8%) 19/101 (18.8%) RR 0.88 23 fewer per 1000 D000 PRIORITY
trials serious®d (0.49 to (from 96 fewer to VERY LOW
1.58) 109 more)
Fetal/neonatal adverse effects of intervention: neonatal hypoglycaemia
1 randomized |serious? not serious not serious | very none 6/51 (11.8%) 8/52 (15.4%) RR 0.76 37 fewer per 1000 D000 PRIORITY
trials serious®® (0.29 to (from 109 fewer to VERY LOW
2.05) 162 more)
Apgar scores — not reported
- - - - - - - - - - PRIORITY

CIl: Confidence interval; RR: Risk ratio

Explanations
. Small sample size. No events, not estimable.

. Small sample size.
. Few events, small sample size.

-~ 0O O O T 9

. Wide confidence interval including both appreciable harm and appreciable benefit.

Wide confidence interval crossing line of no effect and including appreciable harm.

. Most of pooled effect provided by studies with moderate or high risk of bias, but without a substantial proportion (< 50%) from studies with high risk of bias.
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