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ABSTRACT

Introduction Hyperemesis gravidarum (HG) is a
pregnancy condition characterised by excessive nausea
and vomiting resulting in dehydration, weight loss and
serious adverse pregnancy outcomes including termination
of pregnancies. Even though evidence in low-income and
middle-income countries (LMICs) is limited, the prevalence
of HG in pregnancy ranges from 0.3% to 10.8%. With this
systematic review and meta-analysis, we aim to determine
the prevalence/burden, risk factors, and maternal and
perinatal outcomes of HG in LMICs.

Methods PubMed, CINAHL, EMBASE, EBSCO, Ovid
maternity and infant care databases, Cochrane Database
of Systematic Reviews, Web of Science and SCOPUS
databases will be searched. Reference lists of selected
articles will be assessed in order to identify other potential
studies of interest. Observational studies and (non)
randomised controlled trials conducted from January 2000
to September 2018 in LMIC will be included. A weighted
inverse-variance meta-analysis using fixed-effects and
random-effects model will be done to generate a pooled
estimate. Funnel plot and Egger’s regression statistical test
will be applied to check publication bias. Heterogeneity
among studies will be checked using T2 to determine
dispersion. Moreover, meta-regression analysis will be
performed to investigate the source of heterogeneity.
STATA V.14 will be used to analyse the data.

Ethics and dissemination Formal ethical approval

and patient consent are not required; as primary data
collection will not be employed. The result will be
published in a peer-reviewed scientific journal and will be
presented at scientific conferences and public press.
PROSPERO registration number CRD42018096284.

INTRODUCTION

Nausea and vomiting of pregnancy (NVP),
commonly known as morning sickness, is a
minor disorder of pregnancy which usually
disappears during the first trimester with
occasional persistence until delivery." About
70%-80% of pregnant women experience
some type of NVP.* However, hyperemesis

Strengths and limitations of this study

» An extensive scoping review of hyperemesis grav-
idarum will be addressed.

» Quality assessment and statistical analysis scheme
are powerful and robust.

» The review will address the latest published data.

» The lack of uniform diagnostic criteria may allow
substantial heterogeneity and weakens comparabil-
ity across studies.

» Missing of some relevant findings may occur due to
language restriction.

gravidarum (HG) is a pregnancy condition
characterised by prolonged and excessive/
severe NVP resulting in dehydration and
weight loss that requires extensive medical
care and hospital admission.” The risk of
admission for hyperemesis is found to be
29 times higher if the previous pregnancy
was complicated by antenatal admission for
hyperemesis.” Estimates of HG vary across
countries in which 0.3%-1.5% in high-in-
come countries’ and 4.5%-10.8% in low-in-
come countries.® * This might be due to
a lack of uniform diagnostic criteria, the
higher percentages might be as a result of
diagnosing a milder form of NVP." The risk
of recurrence in subsequent pregnancies is
reported to be 15%.""

Hyperemesis patients commonly have
multiple pregnancies and current or previous
molar pregnancy.’® Other risk factors for
hyperemesis include maternal age, genetic
susceptibility, parity, ethnicity, marital status,
smoking, unplanned pregnancies, depres-
sion or psychiatric illness, less socioeconomic
status, previous history of hyperemesis,
pre-existing diabetes, body mass index,
asthma, hyperthyroid disorders, female fetus,
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dysmenorrhea, urinary tract infections, peptic ulceration
and other gastrointestinal disorders.®? >

HG causes a wide range of maternal and fetal poor
health outcomes that necessitate hospital admission if not
treated properly. The more the severity of the symptoms,
the greater the adverse outcomes.'?* Severe nutritional
deficiencies including thiamine and vitamin B,, Mallo-
ry-Weiss syndrome, Wernicke’s encephalopathy, hypocal-
caemia and thyroid dysfunction are some of the major
maternal sequels.”’ * An increased risk of comorbidity,
especially with feelings of depression, anxiety and heart-
burn, and reflux problems also pose a significant burden
on women.*** Similarly, the fetus is also at increased risk
of future psychiatric disorders mainly anxiety, depression
and bipolar disorder.”

Hyperemesis imposes a negative impact on health-re-
lated quality of life and daily life functioning. It also affects
physical, social and emotional functioning, bodily pain,
general health perception, vitality and mental health. A
review of 38 studies concluded that hyperemesis leads to
poor quality of life and negatively affects the social, occu-
pational and domestic life functioning.”® In addition, a
recent study in Norway shows that about 25% of women
with HG consider terminating the pregnancy and 75% of
them prefer not to get pregnant again.”” Furthermore,
hyperemesis bears a substantial economic burden on
women and their families.” ***

Despite the high burden and risk of poor maternal and
newborn health outcome, up-to-date evidence is lacking
in low-income and middle-income countries (LMICs).
Therefore, the purpose of this systematic review and
meta-analysis is' to estimate the prevalence of HG,” iden-
tify risk factors of HG and”® investigate maternal and fetal
health outcomes of HG in LMICs.

METHODS

Protocol preparation and results reporting

The protocol is written in line with the recommendations
of Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA)* guideline (see online supple-
mentary file 1).*' * Likewise, the results will be reported
based on the PRISMA 2009 statement.” The article
screening and selection process will also be demonstrated
through a PRISMA flow diagram.

PECO search guide

v/'P- Pregnant women in LMIC who diagnosed with HG
regardless of the duration of pregnancy. LMICs will be
identified according to the world bank new country clas-
sification by income level.”

v'E- Exposure of HG includes any risk factors that are
characteristics of the women including conditions before
pregnancy, during pregnancy and fetal-related risk
factors.

v'C- The comparison will be made across both within
women with hyperemesis and between hyperemesis and
non-hyperemesis women. For example, the effect of parity

within women with hyperemesis, and between hyper-
emesis and non-hyperemesis women (general obstetric
population).

v/O- HG and it is maternal and fetal poor health
outcomes such as depression, bipolar disorder, anxiety
and heartburn, Mallory-Weiss syndrome and Wernicke’s
encephalopathy. HG is the extreme/severe form of NVP.
To diagnosis HG, two certain clinical criteria should be
met. These include pregnancy related, persistent NVP
not caused by other underlying medical conditions,
ketonuria as a measure of acute starvation/dehydration,
and at least a 5% (>3kg) weight loss from the prepreg-
nancy weight.” We will differentiate studies on NVP of
pregnancy, and studies on severe form, HG.

Data source and search strategy
The search will be commenced on 10 February 2019.
Initial search throughout the databases will be conducted
to collect all the relevant Medical Subject Headings,
keywords and free-text words contained in the title and
abstract of similar studies. Afterward, we will search for
articles in PubMed, CINAHL, EMBASE, EBSCO, Ovid
maternity and infant care databases, Cochrane Database
of Systematic Reviews, Web of Science and SCOPUS data-
bases using the following search terms: ‘Hyperemesis
gravidarum’, ‘HG’, ‘Severe Nausea and Vomiting’ and
‘pregnancy outcome’. We will also include the names
of LMICs in the search string. The search string was
constructed in consultation with medical information
specialist and Cochrane Pregnancy and Childbirth Group
web page (https://pregnancy.cochrane.org/). The Peer
Review of Electronic Search Strategies 2015 guideline
statementwill be well followed in the process of developing
the search string.” The search strategy has been designed
and presented with the protocol (see online supplemen-
tary file 2). Moreover, cross-references of included articles
will be hand searched. Search for grey literature will be
carried out by using Google Scholar.

Eligibility criteria

Inclusion criteria

» Observational (cross-sectional, case—control, cohort,
survey and surveillance report) studies conducted
from January 2000 to September 2018 in LMIC
reporting the prevalence or burden of hyperemesis
or risk factors, or providing enough data to compute
these estimates will be included.

» Published articles and grey literature providing statis-
tical data regarding the risk factor associated with
hyperemesis incidence in LMIC.

» Studies addressing risk factors and outcome assess-
ments comparing both within women with hyperem-
esis, and between hyperemesis and non-hyperemesis
women will be reviewed.

» Studies published in the English language.

Exclusion criteria
» Studies reported the level of NVP without addressing
hyperemesis.
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» Case reports, case series, expert opinion and qualita-
tive articles.

» Full paper that is not accessible even after a request
from the authors.

Selection of studies

Screening and selection process will be done using
Covidence web-based software. The title and abstract
screening will be done by two (MTD and NBY) indepen-
dent reviewers. Any disagreement between reviewers will
be resolved through consensus and assistance of a third
reviewer. Afterward, the full text of eligible articles will
be imported to Covidence to determine articles potential
for quality assessment and final analysis. Reference lists of
selected articles will be checked in order to identify other
potential studies of interest.

Quality assessment and data extraction

The Grading of Recommendations Assessment, Develop-
ment and Evaluation approach will be followed to rate the
quality of scientific evidence in terms of risk of bias, consis-
tency, directness of evidence, the precision of effect of an
estimate and publication bias. The quality of evidence for
each outcome will fall into one of the four categories from
high to very low. In this approach, randomised controlled
trials without important limitations constitute high-
quality evidence. Observational studies without special
strengths or important limitations constitute low-quality
evidence. However, limitations or special strengths can
modify the quality of the evidence. The system offers
either strong or weak grades of recommendations. Strong
recommendations suggest that the desirable effects of an
intervention clearly outweigh the undesirable effects.
On the other hand, weak recommendations imply that
there is low-quality evidence or the evidence suggests that
desirable and undesirable effects are closely balanced.”
Two independent reviewers (MTD and NBY) will use the
Cochrane collaboration data extraction tool to extract
relevant information including the study population,
sample size, outcomes, least adjusted determinants of
hyperemesis and source of funding. For articles with
incomplete data, the corresponding author(s) will be
contacted for additional information. Disagreements
between the reviewers will be resolved through discussion
or involvement of a third reviewer.

Risk of bias

The Risk of Bias Assessment Tool for Non-randomized
Studies will be used to examine the risk of bias.*” There
are seven domains (ie, confounding, selection of partic-
ipants, classification of interventions, deviation from
intended interventions, missing data, measurement of
outcomes, selection of reported result) of bias in the
model. Each domain has specific signalling questions,
with response options: ‘yes’, ‘probably yes’, ‘no’, ‘prob-
ably no’ or ‘no information’. Then the overall judge-
ment on the risk of bias for the outcome and result will
be rated as: ‘low risk’, ‘moderate risk’, ‘serious risk’ and

‘critical risk’ of bias. Importantly, ‘low risk’ is comparable
to the risk of bias in a high-quality randomised trial. The
Joanna Briggs Institute critical appraisal checklist will be
applied to examine the risk of bias in quasi-randomised
controlled trials.”

Data synthesis and analysis

Weighted inverse-variance meta-analysis using fixed-ef-
fects and random-effects model will be performed to
determine the pooled estimate of HG. If the burden of
hyperemesis is measured in different ways among studies,
it becomes difficult to run meta-analysis. However, for
studies with the same endpoint measurements, we will
report the overall mean prevalence of hyperemesis with
SD calculated either from SEs or 95% CI. We will pool
the OR and 95% CI of studies with identical outcomes.
For risk factors, we will show the pooled ORs with 95% CI.
We will use random-effect meta-analysis if considerable
heterogeneity of setting, study designs and participants
occur.

Effect sizes will be expressed in terms of prevalence,
ORs (for categorical data) and weighted mean differ-
ences (for continuous data) along with their respective
95% ClIs. To adjust the effect of studies with high or low
effect size, a leave-one-out method will be employed.” *’
If the normality assumption is fulfilled, arcsine transfor-
mation will be carried out.* STATA V.14 will be used to
analyse the data.

Heterogeneity among studies will be checked using
T? to determine dispersion.* If substantial hetero-
geneity exists between studies, random-effect model
results will be reported.”” Meta-regression analysis will
be performed to investigate methodological (ie, study
characteristics) and clinical (ie, population characteris-
tics) sources of heterogeneity. Moreover, heterogeneity
will be examined manually based on study populations,
study area (country), study design and methods to pool
estimates.

Funnel plot and Egger’s regression statistical test will
be applied to check for publication and small sample size
bias. Duval and Tweedie trim-and-fill method will be used
if publication bias is detected. Moreover, controlling for
potential confounders (demographics, study methods
and setting), meta-regression analysis will be conducted.

The findings will be narrated using tables and figures
if statistical pooling is not possible due to substantial
heterogeneity. The Guidance on the Conduct of Narra-
tive Synthesis in Systematic Reviews will be adapted to
develop the synthesis." First, studies will be grouped and
clustered based on their study design, setting (institution
based and community based) and the nature of the results
being reported. Then the characteristics of the included
set of studies, that is, study details and participants will
be clustered together and reported in summary tables.
The data for prevalence of hyperemesis will be presented
separately according to the regions, based on LMIC clas-
sified by the world bank.
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Sensitivity analysis

We will perform a primary analysis of the extracted data.
Considering the quality or sample size, studies either can
be added or removed to determine whether the changes
have any effect on the combined outcome estimate.
Studies noticed to be of lower quality will be removed
and the analysis will be run again. If the analysis is robust,
then there will be little changes in the overall outcome
estimate. Moreover, performing random and fixed-effects
model, the model that best fits will be used.

Subgroup analysis

If sufficient data are available, subgroup analysis will be
conducted to explore the variation with predetermined
factors (eg, geographical distribution of the LMIC, parity,
number of fetuses, socioeconomic profile of the country).

Public and patient involvement statement
The study will not include patients as study participants.

We will use published articles to synthesise new evidence
on HG.

Ethics and dissemination

The result will be published in a peer-reviewed scientific
journal and will be presented at scientific conferences
and public press.

DISCUSSION

This protocol is rigorously developed and designed specif-
ically to assess the prevalence, risk factors and outcomes
of HG in LMIC. Given the scarcity of evidence, it would be
helpful for researchers, policy-makers, government and
non-governmental organisations for improving maternal
and child healthcare in LMIC.

Potential methodological amendments

If protocol modifications are required, the authors will
include the detailed description of any changes along
with a justification during the publication of the review.
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