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Abstract

Background: In this paper we review the evidence of the effect of health interventions on mortality reduction
from hypertensive diseases in pregnancy (HDP). We chose HDP because they represent a major cause of death in
low income countries and evidence of effect on maternal mortality from randomised studies is available for some
interventions.

Methods: We used four approaches to review the evidence of the effect of interventions to prevent or treat HDP
on mortality reduction from HDP. We first reviewed the Cochrane Library to identify systematic reviews and
individual trials of the efficacy of single interventions for the prevention or treatment of HDP. We then searched
the literature for articles quantifying the impact of maternal health interventions on the reduction of maternal
mortality at the population level and describe the approaches used by various authors for interventions related to
HDP. Third, we examined levels of HDP-specific mortality over time or between regions in an attempt to quantify
the actual or potential reduction in mortality from HDP in these regions or over time. Lastly, we compared case
fatality rates in women with HDP-related severe acute maternal morbidity with those reported historically in high
income countries before any effective treatment was available.

Results: The Cochrane review identified 5 effective interventions: routine calcium supplementation in pregnancy,
antiplatelet agents during pregnancy in women at risk of pre-eclampsia, Magnesium sulphate (MgS04) for the
treatment of eclampsia, MgS04 for the treatment of pre-eclampsia, and hypertensive drugs for the treatment of
mild to moderate hypertension in pregnancy.

We found 10 studies quantifying the effect of maternal health interventions on reducing maternal mortality from
HDP, but the heterogeneity in the methods make it difficult to draw uniform conclusions for effectiveness of
interventions at various levels of the health system. Most authors include a health systems dimension aimed at
separating interventions that can be delivered at the primary or health centre level from those that require hospital
treatment, but definitions are rarely provided and there is no consistency in the types of interventions that are
deemed effective at the various levels.

The low levels of HDP related mortality in rural China and Sri Lanka suggest that reductions of 85% or more are
within reach, provided that most women give birth with a health professional who can refer them to higher levels
of care when necessary. Results from studies of severe acute maternal morbidity in Indonesia and Bolivia also
suggest that mortality in women with severe pre-eclampsia or eclampsia in hospital can be reduced by more than
84%, even when the women arrive late.

Conclusions: The increasing emphasis on the rating of the quality of evidence has led to greater reliance on
evidence from randomised controlled trials to estimate the effect of interventions. Yet evidence from randomised
studies is often not available, the effects observed on morbidity may not translate in to mortality, and the
distinction between efficacy and effectiveness may be difficult to make. We suggest that more use should be
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made of observational evidence, particularly since such data represent the actual effectiveness of packages of
interventions in various settings.

Introduction

The fifth Millennium Development Goal has set targets
for the reduction of maternal mortality by 2015, but
progress has been slow [1,2]. Effective interventions to
reduce maternal deaths exist but they are often not
available to women in poor countries [3]. Where
resources are limited, information on the costs and
health effects of interventions is thought to be important
to aid decisions on how to reach the MDG-goals [4].
Such information may help to determine what can be
achieved with existing resources, and to decide how
additional funds can be used to maximise the chances
of achieving the MDG-goals [4].

WHO estimates that 88 to 98 percent of maternal
deaths are avoidable with moderate levels of health care
[5]. This deceptively simple statement hides the com-
plexities underlying the assessment of the health effects
of interventions [6]. First, evidence of the efficacy of
interventions needs to be available. In maternal health,
reliable evidence of an effect on maternal mortality is
rarely available and reliance on lower quality evidence —
by current scientific standards - is often necessary [3].
Second, a distinction needs to be made between efficacy
and effectiveness. Effectiveness, taking into account the
coverage and quality of service delivery is thought to be
more representative of the real world, but it requires
robust evidence from a large range of programme set-
tings. Third, interventions act on disease incidence,



Population models quantifying the impact of the
prevention or treatment of HDP on mortality from HDP at
the population level

We searched PubMed for articles quantifying the impact of
maternal health interventions on the reduction of maternal
mortality at the population level, using the terms interven-
tions, maternal mortality and effectiveness in our search.
Reference lists from all relevant articles were checked. We
included articles reporting the effect of preventive or cura-
tive interventions on HDP-related mortality, regardless of
the definitions used. Information was extracted on inter-
ventions, the health systems level at which the intervention
was delivered, the mortality outcome, the reported risk
reduction on mortality outcomes, the methods for estimat-



routine calcium supplementation in pregnancy [40] and
antiplatelet agents during pregnancy in women at risk of
pre-eclampsia [41] and three treatment interventions:
Magnesium sulphate (MgS04) for the treatment of
eclampsia (3 reviews) [42-44] MgS04 for the treatment
of pre-eclampsia [45], and hypertensive drugs for the
treatment of mild to moderate hypertension in preg-
nancy [46]. The review documenting the effect of oral
beta-blockers for hypertension [47] is not reported sepa-
rately because beta-blockers are included in a later
review of hypertensive drugs [46]. All studies are rando-
mized controlled trials, and the quality of the trials is
generally high. The number of deaths reported was suf-
ficient in only one review [42] and one review combined
death with severe morbidity to increase the number of
adverse events [40].

There is no doubt that treating women with eclampsia
with MgS04 reduces the risk of maternal death com-
pared to diazepam (RR 0.59 95% CI 0.37-0.94), though
the effect against placebo is not known. MgS04 is also
effective for the treatment of pre-eclampsia: treating
women with pre-eclampsia with MgS04 reduces their
risk of eclampsia (RR 0.41 95% CI 0.29-0.58) and pla-
cental abruption (RR 0.64 95% CI 0.50-0.83), though
there is insufficient evidence to draw conclusions with
regard to the risk of death. The efficacy of the treatment
of hypertension in pregnancy is less clear. Antihyperten-
sive drugs in women with mild to moderate hyperten-
sion do not lower the risk of pre-eclampsia and there
are insufficient numbers of events to assess their effect
on risk of eclampsia or maternal death. Antihypertensive
drugs do halve the risk of developing severe hyperten-
sion (RR 0.50 95% CI 0.41-0.61) [46].

Routine calcium supplementation during pregnancy
halves the risk of pre-eclampsia (RR 0.45 95% CI 0.31-
0.65), and reduces the occurrence of a composite out-
come of death or serious morbidity (RR 0.80 95% ClI
0.65-0.97). The reduction in the risk of pre-eclampsia is
greatest for women at high risk of pre-eclampsia (5
trials, 587 women: RR 0.22, 95% CI 0.12-0.42), and for
those with low baseline calcium intake (8 trials, 10,678
women: RR 0.36, 95% CI 0.20-0.65). There is a 17%
reduction in the risk of pre-eclampsia with the use of
antiplatelet agents — mostly low dose aspirin - during
pregnancy in women at risk of pre-eclampsia (RR 0.83
95% CI 0.77-0.89). However, there are no significant dif-
ferences between antiplatelet agents and placebo in the
risk of eclampsia or maternal death.

Population models quantifying the impact of the
prevention or treatment of HDP on mortality from HDP at
the population level

We found 15 studies quantifying the effect of maternal
health interventions on reducing maternal mortality at

the population level, ten of which are included here
(Additional File 2). Five studies were excluded because
they did not report on HDP specifically [48-51] or
because findings were only presented in a chart with no
information on assumptions or the data underlying the
chart [52].

The approach to classifying interventions varies
greatly (Additional File 2). Most authors include a
health systems dimension aimed at separating interven-
tions that can be delivered at the primary or health cen-
tre level from those that require hospital treatment,
though definitions are rarely provided and there is no
consistency in the types of interventions that are
deemed effective at the various levels. At the hospital
level, effective interventions usually consist of MgS04
for the treatment of eclampsia [53-59], and later studies
also include MgS04 for the treatment of pre-eclampsia.
[55,58-60] Caesarean section is generally listed as part
of the hospital package, and Graham et al (2006) [55]
also include calcium supplementation, low dose aspirin,
antioxidants and antihypertensive drugs as effective
interventions at the hospital level.

Primary care interventions tend to focus on screening












eclampsia. [80] Treatment of severe hypertension is
essential, but the choice of drug is not obvious, and an
experienced clinician needs to decide on a case by case
basis [46]. MgS04 has been suggested for use at the pri-
mary care level, but MgS04 is difficult to administer, and
health centres need to refer women to hospital, even if
they are able to give a loading those.

Table 4 suggests potential effect estimates for the reduc-
tion of HDP related mortality based on this review. We
postulate that health centres without access to referral care
can contribute to a 20% reduction in death from HDP



with qualified staff and drugs, much greater reductions can
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