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Abstract

Background: Intrauterine growth restriction (IUGR) is known globally as a cause of perinatal
morbidity and mortality. IUGR is positively associated with stillbirths and infants being small
for gestational age. Consequences of IUGR are not limited to infancy. A higher risk of IUGR has
been observed in a number of cohorts of HIV-infected pregnant women. Given the
consequences of IUGR, ascertaining the incidence of IUGR in a high HIV prevalence setting is
crucial. Foetal ultrasound plays an important role in screening for abnormalities and identifying
cases of IUGR. Improving antenatal detection of IUGR in resource limited settings could

improve perinatal outcomes.

Methods: This research is a secondary analysis of a large prospective observational study
conducted among pregnant women seeking antenatal care at Gugulethu MOU, a primary-level
antenatal care facility in Cape Town, South Africa. Pregnancy dating and foetal size was
determined by research ultrasound in women <24 weeks’ gestation. This study included
women in the overall cohort who had a singleton pregnancy, at least one ultrasound and a
recorded estimated foetal weight. Additional analyses were conducted among a subset of HIV-
infected women enrolled in a longitudinal component. The incidence of IUGR was assessed by
HIV status. Relationships between estimated foetal weight, birthweight and size for gestational

age were assessed through regression modelling.

Results: In the overall cohort 1391 women were included and had a median gestational age of
19 (16-23) based on their first ultrasound. The incidence of IUGR was very low (1.3%); all cases
were observed among HIV-uninfected women. In the nested cohort (n=453), the median
gestational age was 28 weeks (27-28) at the second ultrasound. An association between

estimated foetal weight and birthweight was observed in the nested cohort (3 = 1.16, p <0.01),



however no association was observed between estimated foetal weight and size for gestational

age.

Conclusions: While an unexpected difference was detected in IUGR by HIV status, the findings
did reveal the need for further research into the incidence of IUGR in populations with HIV,
while taking into consideration ART status. Further exploration of foetal biometry to
independently and accurately identify IUGR cases antenatally in resource limited settings is
essential. Further clarity in these discussed areas can help us improve accurate detection of

antenatal complications so they can be targeted for intervention.
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1. INTRODUCTION

1.1 Background

Intrauterine growth restriction (IUGR), is an important public health concern due to the increased risk
of perinatal morbidity and mortality [1,2]. IUGR is positively associated with stillbirths [3,4] and infants
being born small for gestational age (SGA) [5]. A foetus with IUGR may also be born appropriate for
gestational age (AGA), but have features indicative of a reduced in-utero growth rate [6]. Many preterm
infants have also been shown to have features of IUGR and studies have indicated that IUGR is
associated with premature delivery [7,8].

Diagnosis can be based on the estimated foetal weight or abdominal circumference. The foetal weight
is estimated using the following biometric parameters: biparietal diameter (BPD), head circumference
(HC), abdominal circumference (AC) and femur length (FL) [2,9,10]. IUGR is the pathological inhibition
of foetal growth [11]. It is often defined as an estimated foetal weight less than the 10" percentile for
gestational age and characterised by a slower than expected foetal growth rate that results in failure
to attain true growth potential [2]. More specific definitions and means of accurately diagnosing IUGR
are based on the gestational age: early and late onset IUGR are defined as <32 weeks and >32 weeks
antepartum, respectively [12,13]. To diagnose both early and late foetal growth restriction the
estimated foetal weight or abdominal circumference should be below the 3™ percentile. The 10"
percentile on its own is not considered sufficient to diagnose IUGR. For a diagnosis of early onset foetal
growth restriction it needs to be combined with an umbilical artery or uterine artery pulsatility index
above the 95" percentile. For late onset, it needs to be combined with an estimated foetal weight or
abdominal circumference crossing percentiles greater than 2 quartiles on growth charts or a
cerbroplacental ratio below the 5™ percentile or an umbilical artery pulsatility index above the 95
percentile [12,13].

IUGR can be classified into three types: symmetrical, asymmetrical and mixed. Symmetrical [IUGR occurs
when growth restriction occurs early in pregnancy during the period with higher foetal growth rate due

to rapid cell division [3,14]. Disruption of growth during this period leads to a reduction in cell division
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and the overall number of cells, resulting in the foetus being proportionally smaller than expected for
gestational age, with a normal ponderal index [2,14]. This early disruption impacts all foetal organs and
their development [3]; with common disruptors being infections and genetic disorders e.g.
chromosomal abnormalities and congenital disorders [14].

Asymmetrical IUGR, which accounts for a greater proportion of IUGR incidence than symmetrical [UGR
[6], occurs in the later stages of pregnancy when foetal growth and development is dependent on a
sufficient nutrient and oxygen supply [14]. Asymmetrical IUGR occurs as a result of uteroplacental
insufficiency, where the foetus has an inadequate supply of oxygen and nutrients [9,15]. Energy is
directed to brain growth and development at the expense of the growth of other organs, known as a
brain-sparing effect [3,14]. This results in a low ponderal index as a result of a normal head
circumference but reduced abdominal circumference due to inadequate liver growth and reduced
foetal length [14]. With asymmetrical IUGR the foetus also has features of malnutrition such as reduced
muscle and fat mass [2]. If the cause of asymmetrical IUGR continues and becomes more severe it could
potentially result in symmetrical [UGR, as the foetus will no longer be able to sustain brain development
and growth with prolonged and severe nutritional deficiency [2]. The third type of IUGR is mixed IUGR
and is a combination of symmetric and asymmetric I[UGR [14].

There are a number of different factors that can result in a foetus not reaching its growth potential,
with uteroplacental insufficiency being the most common. Other factors that increase the risk of IUGR
are maternal disorders and chronic illnesses; drug and alcohol abuse; smoking and tobacco use during
pregnancy; poor maternal nutrition; multiple gestation; exposure to teratogens through medications;
intrauterine infections due to infectious disease; genetic disorders, specifically chromosomal
abnormalities; and malformations that aren’t linked to a genetic disorder e.g. congenital heart disease
[9,15].

There are also consequences of IUGR that can affect years of life beyond infancy. These include
increased susceptibility to a number of different medical conditions such as, but not limited to: renal

disease, type 2 diabetes, non-alcoholic steatohepatitis, cardiovascular disease, metabolic syndrome
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and neuro-cognitive disorders [1]. A 2020 systematic review and meta-analysis by Sacchi et al. noted
that cognitive scores up to the age of 12 were far lower in children who had diagnoses of IUGR and SGA
compared to AGA children [16].

1.2 Rationale

Globally South Africa has one of the largest HIV epidemics [17], with women disproportionately
affected. Poor immune status has been shown to be independently associated with a greater risk of
intrauterine growth retardation. Higher risk of IUGR has been observed in various cohorts of HIV-
infected pregnant women [18-20]. However, a study in Cameroon found that HIV status in itself did not
indicate an increased risk of IUGR but that using the WHO classification of stages of HIV did show that
IUGR was associated with more advanced stages of HIV [21]. When it comes to the effects of ART
treatment a study looking at HAART’s effect on the incidence of IUGR found that untreated HIV-infected
pregnant women had higher rates of IUGR than those on HAART [22].

Within this context, this study investigates whether IUGR led to increased risk of certain birth outcomes
in a population of HIV-infected women. Ascertaining whether or not there is an increased incidence of
IUGR among HIV-infected women can provide valuable insight into whether in-utero complications
such as IUGR may be more prevalent in areas with a greater prevalence of HIV. Foetal biometry results
will be used to determine the incidence of IUGR. This sub-study will also look at associations between

IUGR and adverse birth outcomes.
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2. AIMS AND OBJECTIVES

2.1 Aim
To examine the association between intrauterine growth restriction (IUGR) and birth outcomes in a
cohort of HIV-infected women who received antenatal care at Gugulethu Community Health Centre,
using foetal biometry.
2.2 Objectives

e To ascertain the incidence of IUGR in a cohort of pregnant women by HIV status using

ultrasonographic data.
e To identify associations between IUGR and adverse birth outcomes (small for gestational age

and low birthweight) in a cohort of HIV-infected women.

3.  METHODS

3.1 Study design

This proposed research will be a sub-study of the Prematurity Immunology in HIV-infected Mothers and
their Infants (PIMS) study, a large prospective, observational study which has been described in detail
elsewhere [23]. The overall aim of the study was to assess the association between antiretroviral
therapy (ART) and adverse birth outcomes. The PIMS study enrolled a cohort of pregnant women over
the age of 18 who sought antenatal care (ANC) at the Gugulethu Midwife Obstetric Unit (GMOU) over
an 18-month recruitment period from April 2015 to October 2016 and followed them up until delivery.
Women, who as part of routine care procedures at their 15 ANC visit, were clinically assessed to be <24
gestation were referred for an ultrasound by a research sonographer to confirm gestation. The subset
of the PIMS women who were HIV-infected and had an ultrasound assessed gestational age were
enrolled into a nested cohort who were followed up until 12 months postpartum. The research
sonographer conducting the ultrasounds, underwent specific training for the protocol developed by the

parent study.
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3.2 Study setting

The setting for the PIMS study was the GMOU, a primary health care facility that provides antenatal
and obstetric care for low-risk pregnancies. Gugulethu is a low-income, peri-urban area in Cape Town,
with high HIV prevalence [23]. The antenatal HIV seroprevalence at the MOU has previously been
estimated to be at 30% [24].

3.3 Study population and sampling

All participants who were estimated to be < 24 weeks’ gestational age (GA) based on the last normal
menstrual period (LNMP) and the symphysial fundal height (SFH) were sent for an ultrasound at their
first antenatal care visit to provide a more specific gestational age. All enrolled women with at least
one ultrasound done during pregnancy will be included in this proposed sub-study for the first objective
of the study, looking at incidence of IUGR by HIV status.

A second ultrasound was conducted for the HIV-infected women enrolled in the prospective nested
cohort during their third trimester at 28 weeks of pregnancy. All women who were enrolled in this
prospective cohort who had two ultrasounds will be used as a subpopulation to address the second
objective looking at the association between I[UGR and adverse birth outcomes.

The inclusion criteria for women enrolling into PIMS were age 18 years or older, confirmed pregnancy,
haemoglobin level above 7.0 g/dL, and ability to provide informed consent.

3.4 Data collection

Data collected during the PIMS study will be used for this proposed sub-study. This data was collected
using standardised questionnaires, review of medical records and ultrasonography.

3.4.1 Questionnaires

Standardized questionnaires were used to collect data on maternal demographics, specifically
sociodemographic information, obstetric, medical and ART history (Appendix 1). Medical history
collection included specifics around ART regimens and adherence, TB history and previous hospital
admissions. Physical examination forms with maternal anthropometry were also completed (Appendix

2).
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3.4.2 Review of medical records

Clinical and medical records were abstracted following the first ANC visit and discharge after delivery.
Information on previous pregnancies, medical history, HIV test results, and estimated delivery dates
were abstracted (Appendix 3). Information about birth outcomes, abstracted after delivery, will be
used to assess associations between the exposure and outcome (Appendix 4).

3.4.3 Ultrasound

Gestational age was determined through ultrasonography for each woman who was <24 gestation at
their first antenatal visit (Appendix 5) and repeated at 28 weeks on the women in the prospective cohort
(Appendix 6). The ultrasound data included foetal biometry measurements, specifically, biparietal
diameter, head circumference, abdominal circumference and femur length, which were used to
generate an estimated foetal weight. This estimated foetal weight and other biometric measures will
be used to ascertain the incidence of IUGR in this cohort of women.

Table 1: Table of Variables

Variables Type ‘ Categories
Age Numeric (years) Mean (SD)/Median (IQR)
Education Categorical No School
Primary School (1-7)
Secondary School (8-12)
Post-Secondary
Employment Status Categorical Employed
Unemployed
Informal Job
Learner
Housing Categorical Informal dwelling
Formal house
Council home
Height Numeric (cm) Mean (SD)/Median (IQR)
Weight Numeric (kg) Mean (SD)/Median (IQR)
Haemoglobin Numeric (g/dL) Mean (SD)/Median (IQR)
Categorical (g/dL) Normal >10.9(g/dL)
Mild Anaemia (10.0g/dL to
10.9g/dL)
Moderate Anaemia (7.0g/dL to
9.9g/dL)
BMI Numeric (cm/kg?) Mean (SD)/Median (IQR)
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Gestational Age

Categorical

Obstetrics & Obstetric History

Numeric (weeks)

Underweight, Normal,
Overweight, Obese

Mean (SD)/Median (IQR)

Gravidity

Numeric

Parity

Numeric

Mean (SD)/Median (IQR)

Previous pregnancies (Number
& Outcome)

Ultrasound Data

Numeric (Number)

(SD)

Mean (SD)/Median (IQR)
(SD)
(SD)

Mean (SD)/Median (IQR)

Categorical (Outcome)

SGA
AGA
Low birth weight

Foetus Number Categorical Singleton
Multiple
Estimated Foetal Weight Numeric Mean (SD)/Median (IQR)
Categorical > 3" percentile
< 3™ percentile
Abdominal circumference Numeric Mean (SD)/Median (IQR)
Categorical > 3" percentile

Medical Information (Comorbidities/Chronic llinesses)

< 3 percentile

Hypertension Binary Yes

No
Epilepsy Binary Yes

No
Cardiac Binary Yes

No
TB Binary Yes

No
Other Binary Yes

No
HIV Status Binary Positive

Negative
ART Status Binary ART initiated before pregnancy

ART initiated during pregnancy
Substance Use
In the past
Alcohol Binary Yes

No
Cigarettes Binary Yes

No
Drugs Binary Yes

No
Past 30 days
Alcohol Binary Yes

No
Cigarettes Binary Yes
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No

Drugs Binary Yes
No

3.5 Exposure

The exposure of interest will be HIV/ART status, which was determined either by previous diagnoses
or by an HIV test at their first ANC visit. This exposure will be categorized as

- HIV-uninfected

- HIV-infected, ART initiated before pregnancy

- HIV-infected, ART initiated during pregnancy

3.6 Qutcomes

3.6.1 Objective 1

The outcome of interest is IUGR, which will be determined by the estimated foetal weight or abdominal
circumference captured by the research sonographer. IUGR is defined as estimated weight or
abdominal circumference below the 3 percentile for gestational age. The results from both ultrasound
scans will be compared if the individual has two, to ascertain whether this was consistent throughout
the pregnancy. This information collected through the PIMS study will be used to classify the pregnancy
into two groups i.e., IUGR infants and non-IUGR.

3.6.2 Objective 2

The outcomes of interest are birth outcomes, namely size for gestational age and infant birthweight.
Definitions and classifications of the outcome variables will be as follows:

3.6.2.1 Size for gestational age

This will be based on INTERGROWTH-21% Project Standards; with Infants with birth weight less than the
10% percentile for gestational age classified as small for gestational age (SGA) and infants between 10%
— 90" percentile classified as appropriate for gestational age (AGA)

3.6.2.2 Low birth weight (LBW)
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Low birth weight is defined as a baby that weighs less than 2500grams.

3.7 Data Management and Statistical analysis

3.7.1 Data management

All data from the original PIMS study was entered into a Microsoft Access database and stored in a
firewall protected UCT server. The data is password protected and all study records have anonymous
identification numbers. Therefore, data being used in this sub-study will have no participant identifiers.
The data will also be stored on a password protected computer and stored as a password protected file
for use in this sub-study, after which it will be deleted.

3.7.2 Statistical Analysis

All analyses will be conducted using R Studio Version 1.4.1103. Data will initially be cleaned where any
duplicate data will be removed and missing data identified and handled appropriately.

The exposure being HIV status, women will be grouped by status into HIV-infected and HIV-uninfected.
Infants will then be classified as I[UGR or non-lUGR infants based on foetal biometric measurements
obtained in the PIMS study. Incidence of IUGR will then be determined by HIV status. IUGR and non-
IUGR infant groups will then be assessed for associations with adverse birth outcomes.

Descriptive statistics will be used to describe the prevalence of IUGR across the exposure groups.
Summary statistics will be generated and depending on distribution these will include either mean and
standard deviation or median and interquartile range. Proportions will be generated for categorical
variables.

For numerical variables, Shapiro-Wilks test will be used to see if the data is normally distributed. If
normally distributed t-test will be used and if not Wilcoxon rank-sum test. Chi-squared tests will be used
for categorical variables.

HIV status, IUGR are both binary variables and adverse birth outcomes are categorical, so a logistic
regression analysis will be undertaken. A number of covariates will be taken into account when using

this logistic regression. These will include maternal demographics, specifically sociodemographic data
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and substance use data, medical conditions that were recorded such as TB, hypertension, epilepsy and
diabetes as well as multiple gestation.

Initially a univariable logistic regression will be run and those variables that are statistically significant
will be added to a multivariable regression to adjust for confounding. These logistic regressions will

generate odds ratios, for which 95% Cl’s and p-values will be generated to assess statistical significance.

4.0 ETHICAL CONSIDERATIONS

The PIMS study received ethics approval from the University of Cape Town Faculty of Health Sciences
Human Research Ethics Committee (HREC) (739/2014) (Appendix 7) and the University of Southampton
Faculty of Medicine Ethics Committee (12542 PIMS) (Appendix 8). The research oversight body of the
Provincial Government of the Western Cape Department of Health also granted approval for the PIMS
study to be conducted (Appendix 9). Ethical approval for this proposed study will be sought from the
UCT-HREC.

4.1 Informed consent

All women enrolled into the study provided written informed consent to be part of the overall cohort
(Appendix 10), while women in the prospective provided additional consent to be followed up
postnatally (Appendix 11). Informed consent also granted permission for abstraction of data from
clinical records. This sub-study will only be using data that has already been collected as part of the
PIMS study so no direct contact will be made with participants and therefore no additional consent is
necessary.

4.2 Privacy and confidentiality

All individuals involved in the data collection process for the original PIMS study underwent
confidentiality training. Anonymous participant identification was used on all documents. Restrictions
were placed on what documents had participant identifiers, which were all stored in secured cabinets
with access restricted to the project coordinator and Pl. Documents containing HIV/ART status or

information did not include a patient identifier. All data that was stored electronically were password
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protected and stored within a firewall protected UCT server. This sub-study will maintain the privacy
and confidentiality of the patients. Use of anonymous participant identification numbers will be
continued to ensure confidentiality and anonymity in this sub-study.

4.3 Risk and benefits

A description of risks and benefits, reimbursement details of the parent study have been provided and
approved previously (HREC 739/2014).

4.3.1 Risk

There are no foreseen risks in this particular sub-study, as confidentiality will be maintained, and there
will be no direct contact with patients.

4.3.2 Benefits

There are no direct benefits to this sub-study; however, many studies have obtained differing results
when looking at the risk of IUGR among HIV-infected women, so this study will contribute to existing
data in the field and help further understand this risk.

4.4 Reporting and Implementation

This sub-study will be submitted to a peer-reviewed journal in collaboration with and upon approval

from original PIMS study investigators.

4.5 Logistics

Table 2: Study time-line

Actions
Literature --

Review

Development

Ethics
Review
Submission
Data
Analysis
Thesis
Write-up
Submission

to UCT for
MPH

August = September = October November December January @ February March
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Submission
to Journal

4.6 Budget

This analysis will be conducted as part of an MPH degree as such no payment will be required.
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Abstract

Background: Intrauterine growth restriction (IUGR) is a major contributory factor of perinatal morbidity
and mortality. This suboptimal growth is associated with infants being small-for-gestational age. In
addition to genetic and placental factors, maternal factors such as infection are also responsible for
IUGR. Numerous studies have shown that HIV infection could increase the risk of IUGR. Given the
consequences of IUGR, determining the incidence of IUGR in a high HIV prevalence setting is essential.
Screening for foetal growth abnormalities is an essential component of antenatal care, with foetal
ultrasound playing a key role. Improving antenatal detection of IUGR in resource limited settings could
improve perinatal outcomes.

Methods: This research is a secondary analysis of a large prospective observational study conducted
among pregnant women, seeking antenatal care at the Gugulethu MOU in South Africa. Pregnancy
dating and foetal size was determined by research ultrasound in women <24 weeks’ gestation. Women
from the overall cohort were included if they had a singleton pregnancy, at least one ultrasound and a
recorded estimated foetal weight. A subset of HIV-infected women enrolled in a longitudinal
component were included for additional analyses. Growth restriction was determined using
INTERGROWTH-21°T Project Standards. The incidence of IUGR was compared by HIV status in the overall
cohort; while the relationship between estimated foetal weight and birthweight and size for gestational
age was explored through regression modelling.

Results: 1391 women were included in the overall cohort, and had an ultrasound at a median
gestational age of 19 (16-23). The incidence of IUGR was very low (1.3%); with an unexpected
difference observed by HIV status. In the nested cohort (n=453), using the ultrasound conducted at
median gestational age of 28 weeks (27-28), an association between estimated foetal weight and
birthweight was observed (B = 1.16, p <0.01). However, no association observed between estimated
foetal weight and size for gestational age.

Conclusions: While an unexpected difference was detected in IUGR by HIV status, further research is

needed, into the incidence of IUGR in populations with HIV, taking into consideration ART status.
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Further exploration of the ability of foetal biometry to independently and accurately identify IUGR cases

antenatally in resource limited settings is essential.
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1.0 Background

Intrauterine growth restriction (IUGR) is characterised by a slower than expected foetal growth rate
and is classified into three types. Symmetrical IUGR occurs when growth restriction occurs early in
pregnancy and results in a proportionally small foetus. The foetal growth rate is higher in earlier months
of pregnancy due to rapid cell division. Consequently, disruption of growth at this stage results in a
reduction of the overall number of cells and the foetus being smaller than expected for gestational age.
This impacts the development of all organs of the foetus [1]. Conditions that typically affect foetal
growth at this stage in pregnancy are infections and genetic disorders e.g. chromosomal abnormalities
ad congenital disorders [2]. Asymmetrical IUGR typically occurs in later stages of pregnancy, when
growth and development of the foetus is heavily dependent on a sufficient nutrient supply [2].
Therefore, asymmetrical IUGR is typically caused by inadequate supplies of nutrients and/or oxygen to
the foetus via the placenta. Poor supply of nutrients results in a brain-sparing effect, where energy is
directed to brain growth and development at the expense of the growth of other organs [1]. The third

type of IUGR is mixed IUGR and is a combination of symmetric and asymmetric IUGR [2].

IUGR is an important public health concern and is known globally as a cause of perinatal morbidity and
mortality [3-5]. IUGR is also a known risk factor for infants being small for gestational age (SGA) [6]. SGA
babies are at risk of a number of postnatal complications and generally require additional monitoring
and medical attention, this can be hard to achieve in resource limited settings and consequently puts

SGA babies at greater risk for perinatal morbidity and mortality [7,8].

The most common cause of IUGR is uteroplacental insufficiency, where the inability to adequately
supply the foetus with oxygen and nutrients causes asymmetrical IUGR. Other factors that increase the
risk of IUGR are maternal disorders and chronic ilinesses; drug and alcohol abuse; smoking and tobacco
use during pregnancy; poor maternal nutrition; multiple gestation; exposure to teratogens through

medications; intrauterine infections due to infectious disease, with malaria being the most common;
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genetic disorders, specifically chromosomal abnormalities; and malformations that aren’t linked to a

genetic disorder e.g. congenital heart disease [7,8].

Diagnosis of IUGR depends heavily on having an accurate gestational age. Foetal biometrics are used to
estimate foetal weight. These include the biparietal diameter (BPD), head circumference (HC),
abdominal circumference (AC) and femur length (FL). If the estimated foetal weight is less than the 3™
percentile for gestational age, it is indicative of growth restriction. Amniotic fluid indices and fundal
height can also be used to help diagnose IUGR [9,10]. More recent consensus studies described by the
International Society of Ultrasound in Obstetrics and Gynaecology (ISUOG) have created a more specific
definition for accurately diagnosing IUGR based on gestational age. IUGR is defined as an estimated
foetal weight below the 3™ percentile and this is considered sufficient to diagnose IUGR. If the 10t
percentile is used then this alone isn’t considered sufficient for diagnosis and needs to be combined
with additional data on umbilical artery pulsatility, uterine artery pulsatility or crossing growth

percentiles dependent on whether its early or late onset growth restriction [11,12].

A foetus that is considered IUGR may be born appropriate for gestational age (AGA), but have features
that indicate there was a reduced in-utero growth rate [9]. Many preterm infants have been noted to
have features of IUGR and that IUGR is associated with premature delivery [9, 13]. The consequences
of IUGR are not limited to infancy, specifically adverse birth outcomes; there are also potential long
term consequences. These include increased susceptibility to medical conditions such as, but not
limited to: renal disease, type 2 diabetes, non-alcoholic steatohepatitis, cardiovascular disease,
metabolic syndrome and neuro-cognitive disorders [3, 13]. A 2020 systematic review and meta-analysis
by Sacchi et al. found that cognitive scores in children up to the age of 12 were far lower among those

who had diagnoses of IUGR and SGA compared to AGA children [14].
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South Africa has one of the largest HIV epidemics [15], within our setting women are disproportionately
affected. Poor immune status has been shown to be independently associated with a greater risk of
IUGR, as a result higher risk of IUGR has been observed in various cohorts of HIV-infected pregnant
women [16-18], however not all results showed statistical significance. A study in Cameroon found that
HIV status in itself did not indicate an increased risk of [IUGR [19]. A study looking at ART’s effect on the
incidence of IUGR found that untreated HIV-infected pregnant women had higher rates of IUGR than

those on ART [20].

Within this context, this study aims to ascertain whether or not there is an increased incidence of IUGR
among HIV-infected women. This can provide valuable insight into whether in-utero complications such
as IUGR may be more prevalent in areas with a greater prevalence of HIV. Estimated foetal weight is
important for accurately identifying cases of IUGR and high-risk pregnancies. Therefore, looking at
correlations between estimated foetal weight, birthweight and adverse birth outcomes and its
effectivity in predicting birthweights and consequently size for gestational age, in a routine cohort of

women seeking antenatal care at Gugulethu Midwife Obstetric Unit, can be of value.

2.0 Methods

2.1 Study population & setting

Between April 2015 and October 2016, a large prospective observational study was conducted among
a cohort of consecutive pregnant women, over the age of 18, who sought antenatal care (ANC) at the
Gugulethu Midwife Obstetric Unit (GMOU) [21]. Gugulethu is a low-income, peri-urban area in Cape
Town, with high HIV prevalence [21]; and the GMOU is a large public sector primary care facility in Cape

Town, South Africa.

As part of routine care procedures during their 1t ANC visit, gestational age of all women was

established by ANC midwives based on last menstrual period and symphysis-fundal height. All enrolled
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women, who formed the overall cohort, clinically assessed to be <24 weeks’ gestation, were referred
for an ultrasound by a research sonographer to confirm gestational age. A subset of these women who
were HIV-infected and had an ultrasound assessed gestational age (<24 weeks) were enrolled into a

nested cohort, who were followed up until 12 months postpartum with intensive measurement.

From the overall cohort, women were included in the original study analyses if they had an ultrasound
conducted at the first ANC visit (n=2195). Additionally, women were excluded if they had non-singleton
pregnancies. From the nested cohort, those who had an ultrasound at their first ANC visit and repeated
at 28 weeks’ gestational age, the same exclusion criteria were used. The nested cohort was followed

up postpartum and additional data was collected through standardized questionnaires.

2.2 Data collection

Foetal biometry data was recorded on ultrasound forms by the research sonographer, who underwent
specific training for the protocol developed by the parent study. A transducer is used transabdominally
to capture images of the foetus using high frequency sound waves. A GE LOGIQ C3 Premium ultrasound
machine was used and validated for use in pregnancy in out setting. Pregnancies were dated based on
foetal size, specifically foetal crown rump length which can be seen and measured early in pregnancy.
This is the considered the most reliable way of determining the gestational age of a foetus early on in
the pregnancy. After 14 weeks the following measurements are considered reliable for pregnancy
dating: biparietal diameter, head circumference, abdominal circumference and foetal weight. An
estimated foetal weight is derived from the aforementioned biometric parameters using one of a
number of available formulae [22-24]. The estimated foetal weights used in this analysis, were provided
by the research sonographer as part of the parent study. The ultrasound machines used by the research

sonographer were already programmed with a formula to compute the estimated foetal weights.
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For the overall cohort, data from enrolled women was abstracted from clinical records following the
first ANC visit. This included information on previous pregnancies, medical history, HIV status and
estimated delivery dates. Data collected included HIV status, pregnancy history, medications
prescribed, and any maternal diagnoses during pregnancy. Following delivery, obstetric outcomes
(including date of delivery and birthweight) and blood pressure readings done throughout the

pregnancy, were also abstracted from clinical records.

Standardized questionnaires completed by those enrolled in the nested cohort were used to collect
data on maternal demographics, specifically sociodemographic, obstetric and medical information.
Physical examination forms with maternal anthropometry were also completed. Additional
guestionnaires conducted as an interview were done for women in the nested cohort. The collection
of additional socio-demographic information allowed for a composite socio-economic status value to
be computed for the nested cohort, based on education level, employment status, housing type, basic

amenities and appliances.

2.3 Outcome

In this sub-study the estimated foetal weight was used to determine the incidence of [UGR in this cohort
of women. IUGR is defined as an estimated foetal weight below the 3™ percentile for gestational age
by the ISOUG [23]. Growth restriction was determined using INTERGROWTH-21%" Project Standards,
which begins at 22 weeks’ gestation for estimated foetal weight [24]. INTERGROWTH 21° project
standards were the selected choice of standard for estimating IUGR and classifying cases of SGA in this
study. The INTERGROWTH 21° project has developed a set of estimated foetal weight standards, using
a wide range of data from different populations. The use of a range of populations and the use of

INTERGROWTH-21% standards in numerous studies allows for comparability of result [24].
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Size for gestational age was categorized by gestational age using INTERGROWTH-21°" Project Standards
into small, appropriate and large for gestational age based on being in the following percentile

categories <10™, 10"-90™" and >90™, respectively [22,24].

2.4 Statistical analysis

Data was analysed using R Studio Version 1.4.1103. Summary statistics were generated for baseline
maternal characteristics using median and interquartile range for numerical variables and proportions
for categorical variables. Chi-squared and Wilcoxon rank sum tests were used to test for comparisons
between categorical and continuous variables respectively. This was done for both the overall cohort

and the nested cohort of HIV-infected women, after exclusion criteria were applied.

The overall cohort had a single ultrasound which was used to determine incidence of IUGR. The nested
cohort had a second ultrasound at 28 weeks’ gestational age which was used to determine incidence
of IUGR, to see if there are any differences in case detection at different stages in pregnancy. The
incidence of IUGR was calculated in both the overall and the nested cohort. To assess the association
between estimated foetal weight and birth weight, univariable and multivariable linear regression
models were run. To assess associations between estimated foetal weight and size for gestational age,
multinomial logistic regressions were run in overall cohort and nested cohort. Results are presented as
beta values and odds ratios and their respective related 95% confidence intervals (Cl). The adjusted

multivariable models included confounders determined using univariable models.

3.0 Results
A total of 1391 women in the overall cohort who had an ultrasound and singleton pregnancy were
included in this analysis (Figure 1). The median age was 28 (24-32) years. 517 (37.2%) women were

HIV-infected and 874 (62.8%) were HIV-uninfected (Table 1). The majority of women in this cohort were
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classified as being obese, (47%, n= 646) and overweight, (26%, n= 357). The median gestational age at

the first ultrasound visit was 19 (16-23) weeks (Table 1).

A total of 453 women were included in the nested cohort of HIV-infected women, the median age was
30 vyears. 217 (48.9%) women were initiated on ART before pregnancy and 236 (52.1%) initiated during
pregnancy. The median gestational age at the second ultrasound was 28 (27-28) weeks. The distribution
of socio-economic status was quite even, with 156 (34.4%) in the highest category, 145 (32%) classed
as medium and 142 (31.3%) in the lowest category (Table 2). The majority of women in the nested

cohort were also classified as overweight, 28.3% (n= 128) and obese, 49.2% (n= 223).

3.1 Incidence of Intrauterine Growth Restriction

Estimated foetal weight was found to be strongly correlated with gestational age, as expected (figure
2). IUGR incidence was determined using estimated foetal weight. Intergrowth standards requires that
estimation of IUGR in pregnancies, needs a gestational age of 222 weeks. Therefore, for the IUGR
analyses, women with a gestational age <22 weeks were excluded (n=933) (figure 1). When baseline
characteristics of the women included in the IUGR analyses were compared to those excluded based
on gestational age, differences were observed in age, haemoglobin and parity. Age distribution differed
between the two groups, with those excluded (<22 weeks) having a higher proportion of women age
25-29 years and a smaller proportion €24 years compared to those included (222 weeks). Among those
excluded, there were a lower proportion of women with moderate anaemia and a higher proportion of
women with normal haemoglobin levels, when compared to those included in the analysis. Lastly, those
excluded had a greater proportion of women who gave birth to no babies and a lower proportion of
women who gave birth to >2 babies. It should however be noted that none of these variables were
likely to have impacted the association that was being assessed (Supplementary table 1). When

comparing the mother’s baseline characteristics by HIV status in different outcome categories: small
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for gestational age and low birth weight, there was no difference detected in the mother’s baselines

characteristics. This is possibly due to the small sample size (Supplementary table 5).

In the overall cohort the majority of foetuses fell between the 50" and 90™ percentile (57.4%) and a
large portion above the 90 percentile (23.8%). Among the nested cohort the majority of foetuses were
above the 90" percentile (63%) and 31% of these were above the 97" percentile (Table 3). The
incidence of IUGR was very low in both of our cohorts. In the overall cohort, a total of 6 (1.3%) cases
of IUGR were detected using the ISUOG definition, and these were all in HIV-uninfected women. When
the 10" percentile was used as the cut-off point, 13 (2.8%) foetuses were classified as IUGR, 4 (2.4%)
among HIV-infected women and 9 (3.1%) among HIV-uninfected women. In the nested cohort no cases
of IUGR were detected using the ISUOG definition, while 2 (0.4%) foetuses had an estimated foetal

weight below the 10™" percentile (Table 4).

3.2 Associations between estimated foetal weight and baseline maternal characteristics

In the adjusted model for the overall cohort gestational age was the only statistically significant
association, which is an expected finding (supplementary table 2). However, in an adjusted model for
the nested cohort there was a statistically significant association between estimated foetal weight and
gestational age and estimated foetal weight and BMI (supplementary table 3). The model predicted

that for every unit increase in BMI there will be estimated foetal weight increase of 2.75 grams.

3.3 Associations between estimated foetal weight, birthweight and size for gestational age

For the overall cohort, when the correlation between estimated foetal weight and birthweight was
assessed at the first ultrasound, it appeared to be very low (Figure 2). Figure 3 displays this difference
between the associations of estimated foetal weights and birthweight at different ultrasounds. For this
analysis, 1391 women were included from the overall cohort. The univariable analysis of estimated

foetal weight and birth weight showed no statistical significance (f = 0.0036, p =0.412). In the adjusted
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model, for every gram increase in estimated foetal weight the model predicted an increase of 0.14
grams in birthweight, also not statistically significant (p = 0.307). Overall there was no association

observed between estimated foetal weight and birthweight (Table 5).

453 women from the nested cohort were included in this analysis of the nested cohort. When the
correlation between estimated foetal weight and birthweight was assessed at the second ultrasound,
there appeared to be more of a linear relationship. In contrast to the overall cohort, among this group
of HIV-infected women there is an association observed between the estimated foetal weight and

birthweight (B = 1.16, p = <0.001) (Table 6).

4.0 Discussion

In this routine care cohort of HIV-infected and uninfected pregnant women, at a large public sector
primary care antenatal facility in Cape Town, we found a very low incidence of [IUGR among women
who were >22 weeks’ gestational age. In the overall cohort which included both HIV-infected and HIV-
uninfected women, a difference was detected by HIV status in which all cases observed were among
HIV-uninfected women. In the nested cohort of HIV-infected women no cases of IUGR were observed
at 28 weeks’ gestation. The association between estimated foetal weight and birthweight appeared to
be dependent on the timing of the ultrasound. Understanding whether estimated foetal weight can be
used as a good indicator of birthweight, especially in resource limited settings, will inform efforts to

identify women at increased risk of IUGR related adverse birth outcomes.

Our low incidence of IUGR (1.3%) was unexpected, with several other studies reporting incidences
greater than what we observed. Reported statistics describing the prevalence of IUGR in different
populations show values that range from 5% to 55%, with higher values being reported in less

economically developed countries, so reported statistics around IUGR prevalence depend heavily on
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the population and various demographic factors [25,26]. Our finding of no IUGR observed in the HIV-
infected women in both cohorts is particularly surprising given that other studies have observed a high
risk of IUGR among HIV-infected women [16,17]. It should however be noted that not all these studies
showed significant associations [18]. A study in Cameroon found that HIV status in itself did not indicate
an increased risk of IUGR but that using the WHO classification of stages of HIV they did observe that
IUGR was associated with more advanced stages of HIV [19]. Another study, conducted at an antenatal
clinic in Nigeria, looked at ART’s effect on incidence of IUGR and found that untreated HIV-infected
pregnant women had higher rates of IUGR than those on ART [20]. During the time this study was
conducted all pregnant HIV-infected women either initiated ART before pregnancy or were initiated on
ART regardless of their disease stage during this pregnancy so it is likely women in our cohort were
healthier than previous cohorts; this could possibly be contributing to the low incidence of IUGR that

we observed in this study.

Antenatal detection of growth restriction among foetuses at risk of adverse birth outcomes such as low
birth weight or small for gestational age, is necessary in order to reduce cases of adverse birth outcomes
among pregnant women. These study results did indicate that birthweight was significantly positively
associated with estimated foetal weight in the nested cohort of HIV-infected women, whose median
gestational age was 28 weeks. At the first ultrasound there was no relationship seen between estimated
foetal weight and birthweight, the median gestational age was 19 weeks. This could be as a result of
the foetal development process where at the start of the second trimester all major organs have formed
and now the foetus enters a period of sustained growth [27]. The second ultrasound which was done

later in the pregnancy can be a better stage in pregnancy to indicate birthweight.

Despite there being an association between birthweight and estimated foetal weight at this point in
the pregnancy, there was no significant association detected between estimated foetal weight and size

for gestational age. A retrospective study aimed to assess the relationship between estimated foetal
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weight and birthweight in order to determine if estimated foetal weights can be used to identify those
who are at a greater risk of having a baby that is SGA [28]. Using estimated foetal weight they only
detected 19.6% of SGA infants. Other studies have also found that third trimester ultrasound biometry
has not resulted in an adequate detection of SGA cases before term [29,30]. It has been suggested that
a possible reason for this poor detection rate is an overestimation of foetal weight based on the
biometry [28]. This is a plausible explanation for the lack of association being seen between estimated
foetal weight and SGA in this study. When looking at the distribution of estimated foetal weights in the
nested cohort, 63% are above the 90™ percentile and 30.5% above the 97" percentile. This supports
the possibility that the foetal weights were overestimated as there was also no significant association
between estimated foetal weight and babies who were born large for gestational age. An
overestimation could also explain the low incidence of IUGR that we are seeing. However, the
plausibility of an overestimation, does not rule out the possibility that there may have been changes in

growth rate occurring in the remaining weeks of pregnancy following the ultrasound.

There is currently no set of foetal growth reference ranges specific to the South African population.
INTERGROWTH 21°T project standards were the selected choice of standard for estimating IUGR and
classifying cases of SGA in this study. The INTERGROWTH 21° project has developed a formula that can
be used to compute estimated foetal weights using the relevant foetal biometry measures and a set of
estimated foetal weight standards. This set of standards was selected because the project used data
from a wide range of different populations and because of its wide use in relevant studies, allowing for
comparability of results [24]. Intergrowth standards have been validated by studies conducted in some
populations [31,32]. However, there have been other studies in populations that have yielded results
that indicate that foetal growth standards should be race/ethnicity specific and that a single set of
standards does not adequately account for variations in populations characteristics [33,34]. A major
limitation of this study was that there was no locally formulated set of standards that could have been

used, that may have been more suitable for the South African context.
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The Hadlock formula is a widely applied formula for calculating estimated foetal weights [35]. Studies
have indicated that the Hadlock formula provides a more accurate estimate of foetal weight than newly
developed formulae, including that of the INTERGROWTH 21° project [35,36]. Another limitation to
this study was that the estimated foetal weights generated by the formula programmed into the
ultrasound machine were used to determine cases of IUGR. Use of the Hadlock formula to calculate the
estimated foetal weights using foetal parameters would have resulted in fewer excluded participants.

Major strengths of the study include the availability of high quality ultrasound data from a large cohort
of women from a routine care setting. In addition, data from a second ultrasound conducted in the
nested cohort at a later stage in pregnancy was available. A major limitation of the study was the
exclusion of participants. In the parent study design, only women <24 week’ had an ultrasound, as this
is where gestational age is easiest to determine, consequently a large number of women had to be
excluded from this analysis. The small sample size of the study is also due to exclusion based on missing
estimated foetal weights. This could not be computed from other biometric values as the original
formula used to determine the estimated foetal weights was unknown. A relatively small percentage of
women included in the parent study were able to be included in this sub-study, these exclusions would
have impacted the representativeness of the results. Collection of other data that could corroborate
the study findings would have been extremely beneficial such as data on umbilical artery pulsatility,
uterine artery pulsatility or crossing growth percentiles, which are recommended by ISUOG when
making a diagnosis IUGR. The collection of data on additional matrices such as these would have had a

major impact on the accuracy of IUGR classifications made in this study.

5.0 Conclusion
In this cohort study we investigated the incidence of foetal growth restriction and the association
between foetal biometry parameters and adverse birth outcomes, there was an unexpected difference

in IUGR by HIV status, where all cases in the overall cohort were found among HIV-uninfected women.
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We found a very low incidence of IUGR. Further research into the incidence of IUGR in populations
with HIV is required, this research also needs to take into consideration ART status. The identification
of cases of IUGR using different growth curves is also an area that requires further research and
improvement, as there is much controversy surrounding the use of local versus internationally
developed growth curves. We found that birthweight was significantly positively associated with
estimated foetal weight in the nested cohort of HIV-infected women. This points to the need for
exploration of the ability of foetal biometry to independently and accurately identify IUGR cases

antenatally in resource limited settings is essential.
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Figure 1. Diagram showing selection of women from cohort for different stages of the analysis
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Table 1. Baseline characteristics of all enrolled women who had a singleton pregnancy and at

least one ultrasound.

Total
(n=1391)
Age (years)
<24 410 (29.5)
25-29 400 (28.8)
>30 581 (41.8)
Median (IQR) 28 (24-32)
Height (cm)
<155 418 (30.1)
156-161 503 (36.2)
>162 364 (26.2)
missing 106 (7.6)
Median (IQR) 158 (154-162)
BMI (kg/m?)
Normal (<24.9) 264 (19)
Overweight (25.0 — 29.9) 356 (25.6)
Obese (30) 652 (46.9)
missing 119 (8.6)
Median (IQR) 30.1(25.6-34.9)
Haemoglobin (g/dL)
Normal (=11.0) 592 (42.6)
Mild Anaemia (10-10.9) 326 (23.4)
Moderate Anaemia (7-9.9) 214 (15.4)
Severe Anaemia (<7) 1(0.1)
missing 258 (18.5)
Median (IQR) 11.0(10.1-11.8)
High Blood Pressure
Yes 85 (6.1)
No 1291 (92.8)
missing 15(1.1)
GA at first ANC visit (weeks)
Median (IQR) 19 (16-23)
Gravidity (number)
1 310 (22.3)
2 504 (36.2)
>3 560 (40.3)
missing 17 (1.2)
Median (IQR) 2 (2-3)
Parity (number)
0 383 (27.5)
1 535 (38.5)
>2 456 (32.8)
missing 17 (1.2)
Median (IQR) 1(0-2)
HIV status
HIV-uninfected 874 (62.8)
HIV-infected 517 (37.2)
ART enrolment status
HIV uninfected 874 (62.8)
Initiated before pregnancy 228 (16.4)
Initiated during pregnancy 289 (20.8)
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Table 2. Baseline characteristics for HIV-infected nested cohort with singleton pregnancies (n=453)

Total (n = 453)

Age (years)
<24 78 (17.2)
25-29 129 (28.5)
>30 246 (54.3)
Median (IQR) 30 (26-34)
Height (cm)
<155 99 (21.9)
156-161 172 (38)
>162 179 (39.5)
missing 3(0.7)
Median (IQR) 160 (156-164)
BMI (kg/m?)
Underweight (<18.5) 5(1.1)
Normal (18.5-24.9) 94 (20.8)
Overweight (25.0-29.9) 128 (28.3)
Obese (>30.0) 223 (49.2)
missing 3(0.7)
Median (IQR) 29.9(25.4-34.1)

Haemoglobin (g/dL)

Normal (>11.0) 225 (49.7)
Mild Anaemia (10-10.9) 98 (21.6)
Moderate Anaemia (7-9.9) 77 (17)
Severe Anaemia (<7) 0(0)
missing 53(11.7)
Median (IQR) 11.1(10.1-12)
High blood pressure
Yes 21(4.6)
No 428 (94.5)
Missing 4(0.9)
GA at second ultrasound (weeks)
Median (IQR) 28 (27-28)
Gravidity
1 73 (16.1)
2 159 (35)
3 132 (29.1)
>4 89 (19.7)
missing 0(0)
Median (IQR) 2 (2-3)
Parity
0 99 (21.9)
1 184 (40.6)
>2 169 (37.3)
missing 1(0.2)
Median (IQR) 1(1-2)
ART enrolment status
Initiated before pregnancy 217 (48.9)
Initiated during pregnancy 236 (52.1)




Used alcohol in last 30 days

Yes 89 (19.7)
No 358 (79)
missing 6(1.3)

Used cigarettes in last 30 days

Yes 29 (6.4)
No 419 (92.5)
missing 5(1.1)

SES

Highest 156 (34.4)
Medium 145 (32)
Lowest 142 (31.3)
missing 10(2.2)

Table 3. Distribution of estimated foetal weights by percentile among enrolled women with a
singleton pregnancy above 22 weeks GA in overall cohort (n=458) and nested cohort (n=446)

Overall cohort (n

Nested cohort

=458) (n=446)
<3 percentile 6(1.3) 0(0)
3rd— 10% percentile 7 (1.5) 2 (0.4)
10th — 50t percentile 73 (15.9) 12 (2.7)
50t — 90 percentile 263 (57.4) 151 (33.9)
90t — 95t percentile 59 (12.9) 98 (22)
95th — 97th percentile 33(7.2) 47 (10.5)
>97t percentile 17 (3.7) 136 (30.5)

Table 4. IUGR prevalence by HIV status among enrolled women with a singleton pregnancy
above 22 weeks GA in overall cohort (n = 458) and nested cohort (n=446).

Overall Cohort (n =458)

HIV Positive (n=170)

HIV Negative (n = 288)

IUGR (<3 percentile) 0 (0) 6(2.1)
No IUGR (>3 percentile) 170 (100) 282 (97.9)
<10 percentile 4(2.4) 9(3.1)
>10t™ percentile 166 (97.6) 279 (96.9)

Nested Cohort (n= 446)

IUGR (<3 percentile) 0 (0)

No IUGR (>3 percentile) 446 (100)
<10™ percentile 2 (0.4)
>10% percentile 444 (99.6)
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Figure 2. Plot showing correlation between estimated foetal weight and birthweight at first
and second ultrasounds.
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Table 5. Linear regression of birthweight and estimated foetal weight at first ultrasound,

adjusted for maternal characteristics in cohort of women with singleton pregnancies

(n=1391).
Unadjusted Adjusted
Coefficient (95% Cl) P-value Coefficient (95% Cl) P-value
Estimated Foetal 0.0036 (-0.t0 0.12) 0.412 0.14 (-0.13, 0.4) 0.307
Weight (grams)
Age -1.23(-7.82t0 5.36) 0.714 -7.28 (-17.38, 2.82) 0.157
BP
Normotensive 1.00 1.00
Hypertensive -285.54 (-446.43 to <0.001 -256.96 (-438.35 to - 0.006*
-124.65) 74.59)
Haemoglobin (g/dL) 16.94 (-14.88 to 0.296 10.91 0.53
48.76)
HIV status
HIV negative 1.00 1.00
HIV positive -71.43 (-151.59 to 0.081 -73.25(-182.1, 35.6) 0.19
8.73)
ART status
Initiated during 1.00 1.00 0.45
pregnancy
Initiated before 53.86 (-73.94, 181.66) 0.41 54.58 (-86.46, 195.41)
pregnancy
Gestational Age 1.8 (-6.89 t0 10.5) 0.684 -12.8 (-39.9, 14.32) 0.354
Gravidity -22.16 (-55.64 to 0.194 -159.28 (-240.52, - <0.001*
11.32) 78.04)
Parity 25.99 (-12.48 to 0.185 233.62 (139.38, <0.001*
64.46) 327.86)
BMI 11.18 (5.82t0 16.54)  <0.001 11.4(5.12, 17.67) <0.001*
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Table 6. Linear regression of birthweight and estimated foetal weight at second ultrasound
done among HIV-infected nested cohort, adjusted for maternal characteristics. (n=453).

Unadjusted Adjusted
Coefficient (95% Cl) P-value Coefficient (95% Cl) P-value

Estimated Foetal Weight (g) 0.226 (0.07,0.39) 0.006* 1.16 (0.8, 1.52) <0.001*
Age 0.314 (-9.61, 10.23) 0.95 -8. 05 (-19.52, 3.43) 0.169
Gestational Age -0.67 (-26.72, 25.38) 0.96 -172.22 (-230.63, -113.8) <0.001*
BMI 12.4 (4.5, 20.3) <0.002* 8.21(0.001, 16.41) 0.04997*
Number of Pregnancies 46.84 (-3.93,97.6) 0.071 37.29 (-36.37,110.94) 0.32
Number of Children Born 42.82 (2.01, 83.63) 0.04* 31.88 (-19.99, 83.75) 0.228
Used alcohol in last 30 days -46.75 (-105.27, 11.77) 0.117 7.98 (-91.1, 107.07) 0.874
Used cigarettes in last 30 -66.1 (-134.73, 2.54) 0.06 17.55(-113.85, 148.95) 0.793
days
SES

Medium -134.67 (-265.54, -3.79) 0.044* -170.74 (-299.63, -41.85) 0.01*

Lowest -64.13 (-196.22, 67.95) 0.34 -78.29 (-209.61, 53.04) 0.24
Haemoglobin (g/dL) 7.46 (-32.38, 47.31) 0.713 6.55 (-32.04, 45.14) 0.739
Blood Pressure

Normotensive 1.00

Hypertensive -204.8 (-470.48, 60.88) 0.13 -196.19 (-453.58, 61.21) 0.135
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Appendix 1.

PIMS: Demagraphics, Obstetric, Medical & ART History Al
¥hosa-English Version 2.0, 1= me 2015

PWID: -

This CRF applies to ALL enrolled Group 2 Participants
(HIV-infected & <20 weeks GA as confirmed by USS)
Complete during Enrolment (=20 weeks) Study Visit

Visit Date

Visit Code

A 1

1. Mingaphi iminyaka yakho Age: Iminyaka wears
Wkat i pour oge?
2. Uzelwe Nini ! !
What is your date of birth I MMM VY
O isixhosa
O iz
3. Uthetha oluphi ulwimi ekhayai? O isiBhulu o
What language do you speak at kome? D isiMzesi Emglish
a Olunye other
Cacisa Specifiz
O Umpgangatho Grade:
-1 - - Okanye o
4. Leliphi elona banga liphezulu cliphumeleleyo?
Wikat i the bighest level of schoaling feducation that you bave Tbanga stmndars: -
completed?
O imfundo enomsila Postsarondary -
ﬁ Ewe
5. Ngoku uyasebenza okanye uyafunda wes
Ane you currently working and for studying? O Hayi Mo <+ Ggithelaku Q7 sKiPtog?
O Ndiphangela isigxina
Emplayed full-time
O Ndiphangela manggaphanggapha
6. Uluba nguEwe, yeyephi kwezi zrilandelayo echaza, Ermpligywd port-the
bhetele ukuba wenza ntoni? 0 wdiphangela izingrungxo
ifyes, wiich of ome the following best descrnibes wiek pou do? fudn:lgumaﬂ:eng'eﬂ)engua
Infarmal fob/hawker
Ehetha ibenye
fChaoss one anly [0 Uhamba isikolo/ ungumfundi
Artending school/fearmer
[0 uhamba isikolo semfundo enomsila
Atterding tertiary sducetion facility
Page 1 of 7

Initials of interviewer:
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MMS: Demographics, Obstetric, Medical & ART History A1
Xhosa English Version 2.0, 1= June 2015

MDORLA

O Ityotyombe uhlaliso olungahlelwanga
Shack/Tnformnad’ dwaiing
O indi yesitena
Form) o i
7. Uhlala kwikhaya elinjani? o
What kind of boeme do yee IIve in? O 1fetif indlu kamaspala
Flarfoo e il hame
O Olunye omer
Caciza specific
& Amanzi abalekayo
a Indlu yangasese D Ewee ves empompo iy D Ewe res
8. Ingaba indlu yakho At ety O Hayi wo | Funning weser nside O Hayi v
inazo ezi Zinto zlandelayo: 0
Dy pouir i b O i omeing: c Umhane D Ewe ves i Isikhenkcisi Ewe es
Efecrriciny inside . A rifrigerasor o5
Phendula ZONKE ' O Hayi w O Hayi e
Respand to ALL e Umnxeba O Eweres ¢ Umabona kude O Ewers
A cefopiiane D Ha}'l Xa A refivisian D Ha}li_ M
9. Ukhulelwe kangaphi [kudibene nesi isisu)? Inani lokukhulelwa: — __
Hety many ties hoee peu bevn pregosst fincl current pregnancy? ¥ of proguancics
Inani labantwana: [J O wone
10. Bangaphi abantwana obazeleyo? ol e
Hew many children bave Fou given Sirtk fe? 2 Ukuba awunabo abantwana. qu.ﬂ'lﬂ']ﬂ ku qlz
I NOME, SKTP o (12
11. Bangaphi kwaba bantwana abaphilayo? Inanilabantwana: O O nane
Hatw many of these children are fviag? # of children
O eEwers
12. Uya thandana ngoku?
Are pou cavrently in g reksonhip? Ha}'l Xa ¥ 'quu'lﬂlﬂ ku QIE
O utshatile
Married
O Anditshatanga ndiya hlalizana
Nat morried, fvleg fegether
13. Ungaluchaza njani uthando lwakho? O Nditshatile, asihlali kunye
Heta! ot pos descriine peur ELFTEE relationship? Married, sot livieg together
O anditshatanga, asihlali kunye
Net marrhng, Aol fvieg mget her
O Olunye orker
Cacisa Specij-
Ixesha Duretion in: Inyanga mssti: _
14. Lileshe ellingakanani unobudlelwana nalomntu? Dlcanye o
Hetw long have pew bees in @ nedatkenship with this persen? Iminyaka vears: -
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PIMS: Demographics, Obstetric, Medical & ART History Al
Xhasa-English Verston 2.0, 1< June 2015

MDOMA

PWID: _ -

15.Ubugala ukufumanisa ukuba unentsholongwa
kagawulayo kolumitho okanye phambi kokuba

O Kokuukukhulelwa 2 Ggithela ku Q41

Whee did yow 1€ est HIV.pasitive?

Kkhulelwe? o this pregnancy
ukhulelwe? )
Did you first test HIV pasitive [ this pregnancy or buare this O Phambi koku ukukhulelwa
pregngncy? EBefare this pregoancy
16.Kwakunini ukugala kwakho ukufumanisa ukuba
unentsholongwane kagawulayo? / /

Have pou ever takes any NVP (ot delivery)?

O Ndivavanywe ngelixesha ndikhulelweyo
Tested during pregaangy
O VCT/Ndandifuna ukuvavanywe
VCT/Wanted to be tested
17.Kwakutheni ukuze oluhlolo lwenziwe? O Ndafunyaniswa ndinesifo sephepha (TB)
Wiy wes this test conducted? Diagnesed wih Y8
O Ndangeniswa esibhedlele
Adwmittad to the haspizal
O Olunye oer
Cacisa Speciy-
18.Emva kokuggibela kwethu ukuthetha, ukhe watya O Eweve
IAZT? O Hayi w 3 Ggithela ku Q21
Hove you ever taken any AZT (while you were pregnant?)
19.Kwizisu zakho ozi khulelweyo uyifumene # izisu:
kangaphi IAZT e
Fov how meany pragnancies have you taken AZT? # progaancies
20.Uggibele nini ukuyitya? / /
When did pow last take AZT? DI YYYY
21.Emva kokuggibela kwethu ukuthetha, ukhe watya O Ewe e
INVP? O Hayi n 3 Ggithela ku Q24

22.Kwizisu zakho ozi khulelweyo uyifumene

Have you ever taken triple drug entiretrovivel therapy (Nfelong ART)?

kangaphi iNVP # zisu:
For how many pregnancics heve you taken NVP? # progeancies
23.Uggibele nini ukuyitya? / /
When did you last take NVF? ey : -
24.Wawuke wawathatha amachiza okuthomalalisa O Ewerve
intsholongwane (awobomi bakho bonke) 1 Vi Mo 3 Ggithela ku Q41
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MME: Demographics, Obstetric, Medical & ART History Al
Xhosa-English Verston 2.4, 1= June 2015

MDOMA

25.Ingaba wawafumana amachiza ckuthomalaliza

30. Ukuba nguHayi, uyeke nini ukuwatya amachiza

okuthomalalisa intsholongwane kagawulayo?
Whea ofid pes oo doking ARTT

intsholongwane ukuggibela kakho? Igama lekdiniki:
Where ahid pou reosve ART the fast e Wt of clbeke:
26. Ukususela ukugala kwakho ukutya amachiza, O ewers
wawuke wawayeka na? . -
Sivo per fiest storted tolbeg ART, hewe jou ever steppad? D Ha].".l h ? ﬂqlﬂ‘lElﬂ ku q31
27.Mangaphi amaxesha uyveka uphinde ugalele Amaxesha:
ukutya amachiza? # Hmas
Haw many s howe pei siapped and restarmed ART?
28. Bebunini ukuggibela kwakho ukugalela amachiza? ! !
Wiea i e nestant ART thie ket clema ™ .
29.lsawatya amachiza okuthomalalisa i
intsholongwane kagawulayo? O Ewe v 4 Ggithela ko (31
Are paiy S4HIT on ARTY D Havi ms
! f

3 Ggithelakn Q41

31.Yinboni igama lamachiza owatyayo ngoku?
What ane e names af e ARV pos ane corrasty [eking?

D TDF-3TC-EFY D TDF-FTC-EFV
D ALT-3TC-EFV D ALT-ITC-NVP

O vy
D Other:

D Unknown

Hew many different BRIV medicimes dhe pou ok 7

F2.1ART uzithatha kangaphi ngemini? Amaxesha: .
Haw many e o day oo pes ke pour ART pills? # aof themes
33.Zingaphi ipilisi ozityayo ngexesha? # lipilisi: . S
Haw many pills do pew rede coch Hme? & af pills
34.Mangaphi amachiza entsholongwane ohlukeneyo )
owabvavo? # Amchiza:
- & off minticimes
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PWID:

ADHERENCE

35.Njengokuba ugalile ukutya iART, ungazibeka
kweliphi inganaba lokutya ngendlela
owawuyibonisiwe yokutya amachiza akho?
Sinoe pou started teking KV snediciog, how weouls! pou rede how welf

et gLl ha naleieyg pour BV eeedieings Ao D WAy oL ane Sappasal
tof?

O Kakubi kakhulu very posr

O] Kakubi s

O ndiphakathi Far

O Kakuhle sood

O kakuhle kakhulu very good

O xakuhle okugqithisileyn Evcelient

36.Mgoku cinga ngentsuku ezi-30 ezidlulileyo.yeyiphi
kwezi zilandelayo echaza eyona ndlela otya ngayo
amachiza akho?

Nowy think about the [or A7 devs How wosdit o race bow el wos Jid
rakigg pour RV medicines?

O kakubi kunakugala worse thes asual
D Kakuhle kunakugala Betrer ches usus!

O Kuyafana njengesighelo Abour the some o usal

37 Ewezi ntsuku eziyi-30 ezidlulileyo, zimini
ezingaphi

38. Kwezi nisuku eziyi-30 ezidlulileyo, kukangaphi
usitya amachiza akho entsholongwane ngendlela

omele kuwatya ngayo?

In e fast 20 days bow offen sl Fos Gek? peur IV medicines in che
W CRE o WA Suppoded to?

akhe walibala ukutya amchiza akho lintsuko: {020}
entzholongwana? # af days
In it fast 20 days, oan Aow maey Ty did poo mies af st ome dase of
oy af pour RIV sedicines?
O Zange Mever

O kumbalwa Raraly

D Ngamanye amaxesha Somefimes

O Mgesighelo  uswsy

D Malunga lonke ixesha Atsest abaps
O Lonke ixesha Abusays

39. Kwezi ntsuku zi-30 zidlulileyo uwatye kakuhle
kanjani amachiza akho entsholongwane

njengohlobo omele ukuwatya ngalo?
In it fast 20 days, bhow good o feb did peu de ar reking pose 50V
i b che gy TNAT pain W Supponed e

O xakubi kakhulu very poor

O kakubi reer

O ndiphakathi Fair

D Kakuhle cosd

O xakuhle kakhuly very goos

D Kakuhle okugqithisileyo Eecetes:

4. Kunzima kangakanani ukutya amachiza akho

entsholongwana ngendlela omele kukwwatya
ngayo?

Heaw hard & I for wos e rede pour BV seedieines Lo o way Fou ane
FaigpaT ol

O Kunzima kakhulu kakhulu Extrorily bard
D Kunzima kakhulu veor baed

O kunzima nje Swwewhar hard

O Alunzimanga MNet wery hard

O Alunzimanga lwaphela Mat berdat al
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FiL: -
TB HISTORY
41. Kolu umitho ingaba, uggira okanye unesi uthe O Ewe re
une-TH? . -
Durisg pour CUITET pragamy, b o docner or Aorse mld you chet D Hayi wa =< Gqithela ku Q46
yii kv TH?
42. Uxelelwe nini ngoku kugula? / /
W i o Pl ERES déogieesisT P
43. Uxelelwe phi ngoku kugula? Igama lekliniki :
Whare did pou révaler this dlagnank? Marie of c ek _ B

44. Iphi emzimbeni wakho le TE?
Where in pour body wes the TH [iag, ngs, ofber iocaman )7

Indawo emzimbeni :
Piace in body

o seany Clents in roded hawe ped been Dreadied for TH?

45. Uye wafumana unyango lwayo? O ewe e

i pir v e [rearmess for TH? D I'[a.].-'i -
46. Hgapl?and]e koku kukhulelwa, uggira okanye 0O Ewe re

unesi bakhe bakuxelela ukuba une-TE?

Qe chatn dsinkagd ohis prégaaicy Bas @ JoCToF oF TUrss dvwer told! joa D |-[_1]|.-i M 3 ﬂqiﬂlElﬂ ku QEE

dhar poir hewe TEY
47. Waxelelwa nini ngoku kugula kugala ingeluko

ngoku ukhulelwe? /! !

Whan ol wou Feceive HhiS dhagneas Dhe fosr e et seanng ohis

pregnancy )T
48. Waye walufumana unyango ngoko? O Ewe s

Dy R Drga red for TH e st Hime T D H.':I.].-'i Na _’ quthe]u ku QEZ
49. Kungamaxesha amangaphi ewonke ufumana

unyango lweTB? ?E?::liﬁha: o

50. Walufumana phi unyango hwe TE?

Whine did pod récdler jor TH Irestmanr’

lgama lekliniki :

Kamie of elaks

51. Lixesha elingakanani ufumana unyango lweTHE
ukuggibela kwakho ukunyangelwa yona?

How kerg dlid o réoeke Iresiman € for TH he (T Cosd wos uwaene
irated for TH?

O b nyanga
B s

O & nyanga
B mannis
9 nyanga
9 manns

O Ivaghubekeka
fhe-gaing

O Amanye, cacisa:
(ther, specifir
Andazi
Don' T kmow
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PIMS: Demographics, Obstetric, Medical & ART History A1 MDOMA
Khosa-English Versbon 20, 17 Jume 2015
MEDICAL HISTORY
52. Wakhe whacitha ubusuku esibhedlele? O ewere
Howe pou s spa o e nkpht in dosgeoe? D Ha_l"" Mo = quﬂ]elah. Q'54
53. Ukuba nguEwe, cacisa ngezantsi ulaliso ngalunye
1 o, TbT dheradls fo snch oderision balow:
d Wawukhulelwe
a. |sizathu b, Ulaliswe nini? k. [sibhadlele dliniki Were pou pregrant
Rensow for oomission Date of Admission Hospitmly Clinic ot the Hme of this
odmission?
| J J O ewers
. O Hawl na
N / /! O ewers
L1 Hayi we
i / 7 L Ewers
L
S O Hayl wo
. / /! O ewers
L1 Hayi we
/ / L Ewers
.
O Hayl wo

Alcohol: O Ewe ves
(W} Hayi/wa
54. Ngaphamhili ukhe wasehenziza oku kulandelayo Cigarettes: (| Ewef ves
A Dk T, el s et i o Elt [enTomiang < D Ha}"lf'\'n-
Drugs (| Ewve v
O Hayl fwa
Alcohol: O Ewe ves
(W} Hayifwa

55. Kwezi nisuku ziyl 30 ukhe wasebenziza oku
kulandalayo Clgareties: (| Ewe v
A Ot i B s, M o L auiry e folamang D Ha}"l.f.'\'n-
Drugs O Ewve v
O Hayifwe

Signed Interviewer completing CRF:

Date of QC: ! J

Signed Study Nurse:
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Appendix 2.

PIME: Maternal Physicl Examination Form Al MPE Al

Wershan 1.0, April 201%

MATERNAL PHYSICAL EXAMINATION FORM

This CRF applies to ALL enrolled Group 2 Participants
Complete during Enrolment (=20 weeks) Study Visit

Visit Date Visit Code
N Al
ANTHROPOMETRY
Height
-D CIml O  Not Measured
Weight
L |:| kg O Not Measured
MUAL
i D CIm O Not Measured
BLOOD PRESSURE
Reading 1 Time of Measurement Swystolic: Diastolic:
. mmHg mmHg
Reading 2 Time of Measurement Systolic: Diastolic:
. mmHg mmHg
Reading 3 Time of Measurement Systolic: Diastolic:
. mmHg mmHg
O Blood Pressure Not Measured < END
Method: [tick one) O Manual O Automated
Location: [tick ons) O LeftArm O Right Arm
Position: [tick one) O Sitting O Supine O Standing
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PIME: Maternal Physical Examination Form Al
Werehnm 1 0. April WS

Additional Notes:

MIE Al

Signed Assessor measurements obtained by:

Date of ()C: / !

Signed Study Murse:
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Appendix 3.

PIMS: Data Abstraction Form: Maternity Case Record MCHA
¥Werzion 1.0, May 2015

MATERNITY CASE RECORD ABSTRACTION FORM

This form applies to ALL enrolled Group 1 Participants
Complete after conclusion of routine Antenatal Care Booking Visit Procedures

Date of Data ! / Imitials of Data

Abstraction: Abstractor:

Participant Participant / /

Fuill Mame: Date of Birth:

Participant Provincial Folder cl vl p

National 1D s Ty

Gravidity Parity Miscarriages
Previous Pregnancies (as per Maternity Chart)

Year Gestatiom Delivery Weight LT Diuntcome Comiplications

Medical & General History

THIS Pregnancy O Hypertension [ Epilepsy O cardiac O e

Healthy: O other:

O vEs Further details if any of the abowve selected:

O wo

If NO tick all options that | - - —

apply

Frevious Pregnancies O Twins O pizbetes O s O congenital

0 N/A O other:

Further details if any of the above selected:
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PIMS: Data Abstraction Form: Maternity Case Record MCRA
¥erzion 1.0, May 2015
Details of Booking Examination
Date BP HE
/ / / _ g/dl
Height: Cm Weight- kg MUACL: Cm
SFH: cm Correlation with dates: W | Other:
RPFR Result Titre if pos: Rhesus: ABO Blvodgroup:
1 HIV RESLLT Pud HIV RESUILT
Test |7 fee Test |—/—VF/ —
On ART Imitiation / / Regimen
Date
EDD Estimation
Date of assessment #1 / / # 1: Type
Gestational Age [weeks): EDD: / !
Date of assessment #2 / / #2: Type
Gestational Age [weeks): EDD: / !
Date of assessment #3 / / #3: Type
Gestational Age [weeks): EDD: ! !

Additional Notes:
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Appendix 4.

PIMS: Diata Abstraction Form: Ohstetric Record O
Version 3.0, 196 Devember H16
OBSTETRICS ABSTRALCTION FORM
This form applies to ALL enrolled Group 1 Participants
Complete after delivery
Diate of Data / ! Initials of Data
Abstraction: Abstractor
Participant Participant /
Full Mamme: Drate of Birth: /
Participant Provincial Folder
National 1D NUiB AT gty o beter tabiry
Erlu L P o -l
ColFDE O Maternity Case Record O Delivery Register O prreT Register (ind SA, Trakcars)
Document I:I Other, Please Specifyz _ -
Mothers Details
Name of clinic GA at 1= Bsikcing
visit Date / /
Hh Rhesus Syphilis
HIV resulis HIV retest ART
Regimen O wg | ART Start Date / !
Gestatianal Age Weeks: Gestational Age [ Dates O palpiration
tationa B S
estimated b ; y
I weelet nat recordad: ¥ L1 sFu L vitrasound Sean
O Term O Preterm O mo Reported
Blood Pressure Details
Any hypertension noted at any Oy Were any hypertensives given Oy
time before labour? B during this period? B
{Svstodic Over 140 and /or Dinstellc Dver 59 | [ o O ma
Any hypertension noted during 00 ve Were any hyperiensives given O ve
labsour? = during this periad? =
[Sestodic Over T40 andfor Diostedic Dver 58] | [ g O e
Maximum Systodic BP / Maximum Diastolic BP ‘
[at any point in pregnancy) T [t any point in pregnancy]) - T
Record complete memsure Becord complete megswre
Date this BP wax taken / / Date this BP was taken / /
Labour Details
Delivery Date f / Delivery time
Fetal Heart Fetal Distress
Placeof ([Jomou [dwmma [ csw gﬂl"ﬁ' T“‘M L1 wvo Oiys L1 1nduction of labour
SRR IICK O
Delivery D Other, Specily: mithods used during I:I Vibcuum I:I Forceps I:I BEA
itz dellvery
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FIMZ: Data Ahstraction Form: (hstetric Record

Version 2.0, 1% December 2016

0DA

D Yes, Durstion: Mins

Dl‘vl-:l
O ue

IFCSS, L] Fetal distress L] obstructed labour I by €5, was
I'-"rim_:rr D TwingTriplets D Pre-eclampsia feclampsia :Errl'urm:d
indicatios | M apn O Previous c/s membrane
[ other, specily: rupture?

Please tick all major
medical and for obstetric

O chorio amnionitis

conditions the mother L ek
experienced during L] piabetes mellins
pregrancy and for during | [ pry

dedivery.

O cerviesl wear

L] onher, Specily:

(W Sepsis

(W Hypertension
L preterm labaur
L1 prolonged ROM
L perineal tear

Ll um F Pyelonephritis

O Pre-eclampsia)f eclam psia
L] apn

O Prolonged kabaur

O Episiotaomy

HHE:dunfd&ll L Active Flacenta L complete Weight:
meth ¥
— (W Spontaneous (] Il et "
[ Manual U nr
Infant Details
Infant OB Il.- .I.r Infant DOE lor Twin B / .I.r
Do I 1] M NNV
Gemder O mate O Female Gender Twin B [ maie O Fermale
Outcome U ative U sutibarn Llywp | Outcome Twin B L] ative L seitiborn Ll wnp
Resuscitation Owe: O na Resuscitation Twin B Ovwe: O no
Birthweight g Birthweight Twin B g
Hesad Head drcumilerence
circumlensnoe om Twin B om
Length om Length Twin B om
APGAR Score L opwim: SoEmin: APGAR Score Twin B 1 erin: 5 el
Congenital [ ves Osxe [Ougp | Congenital L ves Lwe DUne
Abnormalities? Abnormalities Twin B
Polio Vacdine? | [ ves Owe Dur Polin Vaccine Twin B L ves Llnve DLne
BCG Vaccine? | [ ves Owe Dur BCG Vaccine Twin B L ves Llnve DLne
NVF at birth? O ves One Our Twin B NVFP at birth? L ves O wa O ke
Feeding Option [ Breazt O Formula
Discharge Summary
Family planning I:I Oral contrsceptive D Injectable D Iun
—— (W Implant L Tubat ligation L] other:
Date of discharge / /
- !
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PIMS: Data Ahstraction Form: (Mhstetric Becord

Version 3.0, 19% December 2006

Stage Period

I¥ate

Time

Heading

1= ANC ¥isit

2™ ANC Visit

3 AMC Visit

4" AMC Visit

Sth ANC Visit

G ANC Visit

Labour Imitial

1* Stape

2nd Siage

inl Stage

4" Stage

Post- delrvery

(ther Readings
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Appendix 5.

FIME: Ulrasound Report Form Al UsSHE1

Wersion 1.0, May 2015

ULTRASOUND REPORT FORM (1= & 2= TRIMESTER)

This form applies to ALL Group 1 Participants who have been clinically assessed

to be =24 weeks pregnant
Visit Date Vizit Code
A 1
LMP O known: I ! LMF EDD O known: ! !
D Hot Known D Mot Enown
5FH Climical (A
-CH O nat Palpahle — weeks +_days
Technical Conditions: O cood O Limited by-
Fetus Number O singleton 0 Mulbtigle (1 sheet/fetus = USE Multiple Fetus Form USR1b]
Chorionicity:
Appearance: O wormal O abnormal®
Fetal Movement D Yeg D Mo
Fetal Heartheat D Yoz D M D Too Earty o detect
iI;E:lLFﬁ;;‘:D“ O Antersor O posteriar (| Hight O Len
rhet
O vateral O Fumndal O sigh O Low

PI:":'T""'“ velation Lo D Clear D Covering mum (rom os
cervical os
Amniotic Fluid D Mormal D Decreased D Increased
MEASUREMENTS
Crown-rump length [CHL)

o [RiT}4] D Mot measurahle
Gestational Sac

o [RiT}4] D Mot measurahle
Biparieral diameter (BPFD) -
Head Circumberence [HL)

_ mm
Abdominal Greumierence [AL)

R Em
Femur Length (FL)

_ mm
Humerus Length (HL]

_ mm
Estimated Fetal weight [EFW) g

ULTRASDUND BASED ESTIMATE:
EDD: ! ! GA: weeks + days
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FIME: Ultrasound Report Form AL

Wershon 1.0y, May 2015

UsR1

S0NOGHRAPHIC APPFEARANCE OF FETAL ANATOMY

D T Hoon

Sean

N S5een Comment

Head

Face

CMNG

Tharax

Heart

Abdomen

Crthear

L1

D Male

D Fermake

D Nod Determined

CONCLUSHIN

O Complete Examination

O Incomplete Examination

D Helerred Examination®

O Foliow up planned in _

wiaaks

Date: ]

COMMENTS:

Soncgrapher Initials:

Sonographer Signature:
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Appendix 6.

P85 Ultraspund Report Form

Yersion 1.0, May 2015

USHE

ULTRASOUND REFORT FOEM (3 TRIMESTER]

This CRF applies to ALL Group 2 Participants
Complete during 28 Weeks Antenatal Study Visit

Visit Date
DD M |m[mM[vy]vy][|[vy][n
Clinical
GA weeks + days Basedon: L1 LMP
L] Previous Scan: ! Fi
L] other:
Technical Conditions: L Good L] Limited by

Humber of fetuses

L] Singleton

L] Multiple [1 sheet/fetus = USE multiple fetus form)

Chorionicity:
Appearance: L] Normal L] Abnormar+
Fetal Movement O ves ] mo
Fetal Heartheat O ves (1 mo
Fetal Position L] Intra-uterine L] Cephalic L] Breech L] Transverse
E&ﬁ?ﬂ?ﬂ?ﬂiﬂm L] Anteriar L] rosterior L] Right L Ler
L] Lateral L] Fundal L1 High Ll Low
F]acgnl:a relationte | [] clear L1 Covering mm from os
cervical os
Amniotic Fluid L] Normal L pecreased L increased
MEASUREMENTS
Biparietal diameter (BPD) mm
Head Circumference [(HC) mm
Abdominal Circumference [AC) i
Femur Length (FL) mm
Humerus Length [HL) mm
Estimated Fetal weight [EFW) g
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PIME: Urasound Report Foms LUERZ
1.0, May 2015

SONDGRAFHIC APFEARANCE OF FETAL ANATOMY

Sean Mot Seen Comment

Head

Face

(M5

Theran:

Heart

Abdomen

Other:

So%

D Male D Female D Mot Determined

Doppler O ves O wo» Skip to Conclusion

Doppler Findings | Kl

CONCLUSION

D Complate Examination D Incompiels Examination D Reterred Examinatbon®
COMMENTS:

Sonographer Initials: Sonographer Signature:



Appendix7.
' UNIVERSITY OF CAPE TOWN
@' Faculty of Health Sciences W
e Human Recearch Ethics Committos
Roam E52-24 Ofd Main Brilding

Braoke Schiuur
Observatory 7925
Telsphona [021] 406 633 « Facsimile [D21] 405 6411
Email: shuretts Shomas@udt.aczn

Wabsite: e, el th. uct. ac. g e/ s earchyh pman sthice Terrs

10 October 2014
HREC REF: 73972014

AfProf L Myer

Epidemiclogy & Blostatistics
Fubfic Health & Family Medicine
Falmouth Building

Level 5, wrlrance 5

Dear AfProf Myer

FROJECT TITLE: ANTIRETROVIRAL THERAPY AND RISK OF PREMATURE DELIVERY: THE
FREMATURITY IMMUNOLOGY IN HIV-INFECTED MOTHERS AND THEIR INFANTS STUDY
(PIMS)

11ank you for your response to the Faculty of Health Sciences Human Research Ethics Commttees
dated 28 October 2014,

ItIs & pdeasure to inform you that the HREC has formally approved the #bove-mentioned study,
Approval is granted for one year until the 30" October 2015,

Please submit & progress form, using the standardised Annual Report Form if the study continues
beyond the approval period. Plesce sibmit a Standard Closure form If the siudy |5 comploted within

the approval pericd.
(Forms can be found on our website: www

Please quote the HREC REF in all your correspondence,

Pltase note that the ongoing ethical conduct of the study remains the respansibllity of the prindpal
Investigator.

Yours sincaraky

EEOFESSOR M BLOCKMAN

Federal Wide Assurance Number: FWADDI01637,

Institutional Review Board (IRB) number: IRBOOOD1938

Thia servea be confirm Usal Lie Liniversity of Cape Town Human Research Ethics Committes complies
to the Ethics Standards for Clinlcal Reseach with a new drug in patients, based an the Medical
Research Council (MRC-SA), Food and Drig Administration (FDA-USA), International Convention an
Harmonisation Good Qinical Practice (ICk GCP) and Declaration of Helsinki guidalines.

liance with the ICH
R rch Ethics Committes granting this approval is in compl
m:ntlglnrrszg Tl:'::rtlte Guldelines E6: Note for Guidance on Good Clinical Practice {CPMP/ICH/135/95)

and FDA Code Federal Regulation Part 50, 56 and 312,
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Appendix 8.

s Southampton

Professor Marie-Louise Newsll
Faculty of Medicine
Lniversity af Southamplon

26 Mowermber 2014

Re: Project 12542 AIMS
Dear Prafessor Mewell

Thank you for submitting your revised application relating to this study. | am pleased to inform
you that full approval has now been granted by the Faculy of Medicine Ethics Commitzee,

Approval is valid fram today until B January 2018 which is the end date specified in your
application. Wi will be in touch with you again in January 201 B 1o confirm thar your praject has
bieen comgleted.

Please nate the following paints!

= the above ethics approval number must be guoted in all correspandence relating 1o your
research, including emails;

s if you wish 1o make ary substantive changes 1o your project you must inform the Faculy
of Madicine Ethics Commillee a4 500n as passible.

Please mote that this ernail will now constitute svidence of ethical appraval. Should you require a
paper skigned copy of this approval, please contact the FoMEC Administrative Tearmn via email at;
Medethic@soton.ac uk. We wish you well with pour research.

Yours sincerely

Dr Catherine Hill
Faculty of Medicine Ethics Committes

Please peply to:

M= Anne Tarraa

Faeulty of Mudicine Exhies Committes. Sosthampion General Hospital Malipoint 8031, Soulh Assdemic Block, Tremons
Boud, Stathampion 5006 6YT United Kingdom

University of Seuthampton, HighBeld Crmpus, Soothamspton S007 15T United Kingdom
Tel: 444 [0)23 Bosg 281 Fax: 444 (ol2g Bo5o 3131 www sonthampten ac.uk

76



Appendix 9.

Western Cape STRATEGY & HEALTH SUPPORT
Government HenH f e s R I O Ot 20
e 0T B ARY BRET: Par #3237 7 &SI FEES
Health 0 Ao Horlon Boss Howes 8 Rieboes Shaal, Cope Town, BO0H
e CODHEC NGy Ol 20|
REFEREMCE; WC_2015RF32 631
EMNQUIRIES: Mz Charlene Roderick
2 SR WY s S
University of Cape Tawn
Anzio Read
Observatory
Caope Town
7935

For otfenfion: Fred Landon Myer, Dr Greg Petro, Dr Max Kroon, Prof Clive Gray and Dr Mushi Matjila
Fo: FREMATUIRITY IMMUNOLOGY IN HIV-INFECTED MOTHERS AND INFANTS STUDY [PIMS)

Thank you for submitfing vour proposal lo underake the obove-menfloned study, We ore pleased
fo inform you fhal the depariment has granted you approval fior your research,
Fiecse contact the following peopie 1o obsist you with any further enquires in occesing the

Telowireg sifes;
Mowbroy Maternity Haspital 5 Fowcus Contact No: 021 45% 5579
Gugulethu CHC L Mbanga Contact Mo; 021 £37 1280

Kindly ensure that the lallowing are adherad fo:

I. Amongements con be made with managers, previding thot normal actvitie:s o) requestad
foclities ore nol inferupted.

2. Redeorchers, in occessng provincial health laciifies, are expressing consenl to provide 1he
department with an elechranic copy of the finol report within s manibs ol completion of
refearch, This can be submifled fo the provincksd Resecrch  Co-ordinator

et 1 ju| Q% i
3. The reference number cbove should e guoted in all fulure comespondenca,

Toues smcerely |

DR A HAWKRIDGE.
DIRECTOR: HEALTH IMPACT ASSESSMENT

DATE: 1L /1 v I,l' y TS

CC P OLCKERS DIRECTOR: KLIPFONTEIN, MITCHELLS PLAIN
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Appendix 10.

PIMS: Infarmed Consent Farm #1
English Version 1.0, harch 2015

PIMS INFORMED COMSENT 1
GROUP 1 PREGNAMNCY CONSENT

WHAT I5 THE PURPOSE OF THIS STUDY?

We are from the University of Cape Town and University of Southampton, UK You are being asked to take part in a
study that is being conducted at the Gugulethu Midwite Obstetric Unit (MOU). The purpose of this study is to
understand how to improve health care services for women during their pregnancy.

You are being asked to take part in this study because you are a pregnant woman and you are getting your pregnancy
care here at the Gugulethu MOU. The purpose of this consent is to give you information to help you decide if you want
to take part im this study.

WHAT DO | HAVE TO DO IF | AGREE TO TAKE PART?
If you agree to take part, you will do the following at today's wisit:
# Answer a short questionnaire about yourself and your health
# |f it appears that you are still early in your pregnancy, we would like you to have an ultrasound scan to see how
far along you are in pregnancy
# Based on this information, we may invite you to participate in further research

Review of medical records

As part of this study, we will also be looking at and taking information from your antenatal, obstetric, medical, and
laboratory records. From these records, we are interested in learming about the pregnancy care you received as well as
information about your delivery. If you are HIV-positive, we also want to learn about the HIV care and treatment that
you received during your pregnancy and after you delivered. All data that we review and abstract is confidential and no
participant names are recorded on study documents.

Contoct for future study

After the completion of this visit, it is possible that we will contact you again at your next clinic visit to take part in
additional studies like this one. At that time, you would be asked to review and sign another consent form. You can
choose to not take part in these additional visits if you are asked.

WHAT ARE THE POTENTIAL RISKS?

If you decide to participate, you may feel uncomfortable about some of the personal questions you are asked about your
health or your pregnancy. You may refuse to answer any question that you do not want to answer. There is some risk in
sharing personal and medical information. We will be careful to keep all your information as private as possible.

WHAT ARE THE POTENTIAL BEMEFITS?

There is no direct benefit to you if you take part in this study but if we identify any health care problem during the
course of the study, we will make sure you are referred to the appropriate health care services. The information gained
in this study may help to improve services for pregnamt women in Cape Town, the Western Cape Province, and across
South Africa.

WHAT ARE THE ALTERMATIVES TO TAKING PART?

The alternative to taking part in this study is to continue with your uswal health care. If you decide not to participate in
this study, your usual health care will not be changed in any way.
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WHAT ABOUT COMFIDENTIALITY?

If you agree to take part, all information collected during the study will be kept strictly confidential. Your name will not

be written on the study forms and will not be used in connection with any information or lab specimens that are
collected as part of the study.

All study materials will be stored in locked filing cabinets. Only study statf and personnel invobeed in routine audits will

hawve access to these materials. All staff involved in data collection and management will get specific training in
confidentiality.

Ewven with these procedures in place, if the study staff learns that you are at risk of hurting yourself or someone else or

of possible child abuse and/or neglect, study staff will tell the proper authorities.

WILL | BE GIVEN ANYTHING FOR TAKING PART?
Mo, there is no compensation for taking part in the study today.

ARE THERE AMNY COSTS?
There is no cost for being in this study.

CAM | LEAVE THE STUDY?
You hawve the right to decide not to not take part in the study, to refuse to answer any guestions, or to withdraw from

the study at any time withouwt any penalty. It will have no effect on the care that you receive at the Gugulethu MOU or

amy other health facility.

DO YO HAVE ANY QUESTIONS?
If there is anything that is undear or if you need further information, please ask us and we will provide it.
Do you have any gquestions?

FOR ADDITIOMNAL INFORMATIOM:
If you hawve any questions or have any problems while taking part in this research study, you should contact:

Prof Landon Myer Prof Marie Louise Mewell
School of Public Health and Family Medicine Human Development and Health Unit
Faculty of Health Sciences Faculties of Medicine & Social and Human
University of Cape Town Sciemces

University of Southampton, UK
Tel: 021 406 6661 Tel: +44 (023) 8059 3901
Emiail: Lendon.Myer@uct.ac.za Email: m.newel|l@soton.sc.uk

If you hawve any questions about your rights as a research participant, you may contact the following member of the
ethics committee:

Prof Marc Blockman, Chair Dr Angela Fenwick, Chair

Human Research Ethics Committes Southampton Factulty of Medicine Ethics Committee
Faculty of Health Sciences, University of Cape Town Building 85, Life Sciemces, Highfield Campus

Tel: 021 406 6338 Southampton 5017 18], United Kingdom

Tel: +44 2381 208692
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SIGNATURE PAGE

For participant to complete [please tick):

D | hawe read the information in this document {or it has been read to me). | have been offered a copy of this
consent form. | was encouraged and given time to ask questions and all myy guestions about the study and my
participation in it hawe been answered. | freely consent to be i this reseanch study and agree to participate and
kmow that | may withdraw at amy time. My being in the study is voluntary. | understand that whether or not |
participate will not affect my health care services received today, or at amy time in the future.

D | agree that the study team can access my medical records at this hospital or another hospital if necessary for
this study. My information will be kept confidential.

Participant Mame (Please print) Participant Signature Date/Time

Interviewer Mame [Please print) Interviewer Signature Date/Time

if this consent form is read to the porticipont becouse the pariicipont is wnable fo read the form or if the porticipant must use @
thumbgrint o sign bis/her rome, an impartiol witness nof offifioted with the research or investigotor must be present for the consent
and sign the folfowing statement:

| confirm that the information in the consent form and any other written information was accurately explained to, and
apparently understood by, the participant. The participant freely consented to be in the research study.

Witness Mame [Please print) Witness Signature Date/Time

Thank you
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PIMS INFORMED COMSENT 2
GROUP 2 PREGNAMCY ano DELIVERY CONSEMNT

WHAT I5 THE PURPOSE OF THIS STUDY?

We are frem the University of Cape Town and University of Southampton, UK. You are being asked to take partina
study that is being conducted at the Gugulethu Midwife Obstetric Unit (MOU). The purpose of this study is to
understand how to improve health care services for HIV-positive women during their pregnancy and after they deliver
the baby.

We know that it ks iImportant for their cwn health as well as the health of their baby, that HIV-positive women receive
the HIV care and treatment that they need both during and after delivery. Information kearned in this study will help us
to improve HIV services for pregnant swomen.

fou are being asked to take part in this study because you are a pregnant woman with known HIV infection whao is
taking HIV drugs (antiretrowiral therapy) and you took part in the first part of this study. The purpose of this consent
form is to give you information to help you declde if you want to take part In the next part of this study.

WHAT DO | HAVE TO DO IF | AGREE TO TAKE PART?

If you agree to take part, you will come in for up to 6 study visits. These visits will take place today while you are In the
clinic, and then every 2 months until you deliver, within one week of delivering your baby and again when your baby ks
about 10 weeks and & months old. All of thesa study visits are separate from the usual clinkc visits that you will have for
your pregnancy and HIV care. Study visits can be timed so that they take place on the same days that you come in for
your usual pregnancy andfor HIV care. The first visit today will take about 60 minutes and each of the subsequent visits
will take about 30 minutes.

At the visits that are conducted while you are pregoant, you will do the following:
& Answer guestions about your pregnancy and HIV-related health care and usa of HIV drugs.
« Have your blopd pressure, welght and helght measured
& Have b tubes (S0 mis) of blood drawn from your arm each time

One-week after delivery
One week after you give birth to your baby, you will come to the dlinkc for a visit that will include the following:
* Answer guestions about your pregnancy and HIV-related health care and use of HIV drugs.
« Have your blopd pressure, welght and helght measured
& At this wisit, we will ask you additbonal questions abouwt your delivery, your baby's health, infant feeding and
health care.
# Have b tubkes (S0 mis) of Mlood drawn from pour arm.
# Hawve your baby's welght and height measured.

At the visits that are conducted gfter your boby ks bora, you will do the following:
& Answer guestions about your recent health and HIV-related health care and use of HIV drugs.
Answer guestions about your baby's health, feeding practices and infant health cara.
Have your blood pressure, welght and helght measured
Have & tubes (50 mis) of Mood drawn from pour arm.
Have your baby's welght and height measured

NOTE: The blood that ks drawn today will be stored and used to check on your iImmune system (the part of your body
that fights infections like HIV) at a later time. Results from these tests will not be available to youw, the clinic, or the study
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staff. If the health care providers at the clinic need to check your blood, they will take a separate blood specimen. When
it is stored, your blood and test results will not have your name or any other way of Identifiying you attached to it.

Delivery specimens

As part of being in this study, we would like to take blood and pleces from your baby's placenta (‘afterbirth’). Often the
placenta is thrown away after delivery, because your baby does not need It anymore. We would like to take about 10
mls of blood |1 tube) of bood from the placenta, and then take some pleces of the placenta itself, because these can
help us understand the health of bables while they are still in the uterus, before they are bom. Taking these specimens
does not hurt you or your baby in any way. If you would prefer that we do not take specimens from the placenta, this Is
0K, and you can still be in the study.

Please initial below to indicate whether or not you give permissian for us 1 take specimens from the placenta after youwr
baby is born. You rmay still remain in the study, no matter which you choosa.

{Initial) | agree to have specimens taken from the placenta as part of this research.
{Initial) | do NOT agree to have specimens taken from the placenta as part of this research.

Rewview of medicol reconds

As part of this study, we will also be looking at and taking Information from your antenatal, obstetric, medical, and
laboratory records. 'We will also be looking at and taking information from the health care records of your baby after she
or he |s bom. From these records, we are interasted in learning about the pregnancy care you recelved as well as
information about your delivery and your baby's health. Al data that we review and abstract is confidential and no
participant names are recorded on study documents.

Follow-up af missed visits

You will ke asked to provide contact information so that we may get in touch with you during the study. Study staff will
talk with you about the best way to contact you. In the event that you miss one of the scheduled study wisits, a member
of the study staff will contact you in order to find another day and time to complete your visit. If you repeatedly miss
study wisits or the staff Is unable to contact you using the information that you prowvide, it may be necessary to visit you
at home in order to reschedule the missed study visit.

Contact for futwre study
After the completion of the visit one week after delivery, we will speak 1o you again to make sure you are happy to be
Inwohved in further research.

WHAT ARE THE POTEMNTIAL RISKS?

You may feel uncomfortable about some of the personal guestions you are asked. You may refuse to answer amy
questhon that you do not want to answer. There is some risk in sharing personal and medical informathon. We will be
careful to keep all your information as private as possible.

Drawing blood for the study ks the same procedure that is normally done as part of routine medical care and presents a
slight risk of discomfort. Experienced staff will draw blood under sterlle conditions and will make every effort to protect
you gainst these risks.

WHAT ARE THE POTEMTIAL BENEFITS?

There is no direct benefit to you if you take part in this study. The information gained in this study may help to improve
ART services for HIWV-infected pregnant women and their babies in Cape Town, the Western Cape Province, and aCross
South Africa.
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WHAT ARE THE ALTERMATIVES TO TAKING PART?
The alternative to taking part in this study Is to continue with your usual health care. if you decide not to participate in
this study, your usual health care will not be changed in any way.

WHAT ABOUT CONFIDENTIALITY #

If you agree to take part, all information collected during the study will be kept strictly confidential. ¥ouwr name will not
be written on the study forms and will not be used in connection with any information or [ab specimens that are
collected as part of the study.

Al study materials will be stored in bocked filing cabinets. Only study staff and personnel involved In routine audits will
have access to these materials. all staff involved in data collection and management will get specific training in
confidentialiby.

Even with these procedures in place if the study staff learns that you are at risk of hurting yourself or someone elsa or of
possible child abuse and/or neglect, study staff will tell the proper authorithes.

WILL | BE GIVEN ANYTHING FOR TAKING PART?
At the end of each visit, you will be given a RBO0 grocery voucher, R20 for transport and food and drink while you are at
the wisit.

ARE THERE ANY COSTS?
There is no cost for belng in this study.

CAM | LEAVE THE STUDY?

You have the right to decide not to not take part in the study, to refuse to answer any questions, or to withdraw from
the study at any time without any penalty. It will have no effect on the care that you recelve at the Gugulethu MOU or
amy other health facility.

FUTURE USE OF SPECIMEMNS:

If you agree, some of the blood drawn at study visits or the placenta specimens [if we hawve your permission to collect
these) may be used for future HIV-related research. At this time, we cannot provide details of when this testing may be
conducted, or exacthy what tests we would like to do. However, additional testing will not be done wsing these stored
samples without the approval of the approgriate research ethics committees involved in this research.

If you agree to let us keep your stored samples for future research, they may be kept in a locked freezer for up to 5
years. If we do use your samples in the future, your name or other identifiers will not be included with this information
(as with the rest of the information we collect for this study).

Please initlal below to Indicate whether or not you give permisshon for your specimens to be used for future research.
You may still rermain in the study, no matter which you choose.

(Imitial) | agree to have my samples (blocd and/or placenta) stored for future research.

{Imitial) | do NOT agree to the storage of miy samples (plood andfor placenta) stored for future research.
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DO ¥YOU HAVE ANY QUESTIONS?
If there s anything that is unclear or if you need further information, please ask us and we will prowide it.

Do you have any guestions?

FOR ADDITIOMNAL INFORMMATION:
If you have any questions or have any problermns while taking part in this research study, you should contact:

Prof Landon Myer Prof Mare Loulse Mewell

School of Public Health and Family Medicine Academic Unit of Hurnan Development and Health
Faculty of Health Sciences Faculties of Medicine & Soclal and Hurman Sclences
Uniwersity of Cape Town University of Southarmpbon, UK

Tal: 021 406 BEEL Tel: +44 (023} 805D 3001

Email: Landon. Myer@uct_ac.2a Emall: m.newsll@sotonac.uk

If you hawve any questions about your rights as a research participant, you may contact the following member of the
ethics commlttes:

Prof Marc Blockman Dr Angela Femwick, Chair

Chalr, Human Research Ethics Committea Southampton Faculty of Medicine Ethics Commities
Faculty of Health Sciences, University of Cape Towmn Building 85, Lfe Sciences, Highfield Campus

Tel: 021 406 6338 Southampton 2017 18), United Kingdom

Tel: +44 2381 208692
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SIGNATURE PAGE
For participant to complete (please tick):
DI hawve read the information in this document {or it has been read to me). | have been offered a copy of this
consent form. | was encouraged and given time to ask questions and all my questions abowt the study and my
participation in it have been answered. | freely consent to be in this research study and agree to participate and

know that | may withdraw at any time. My being in the study & voluntany. | understand that whether or not |
participate will not affect my health care services recelved today, or at any time in the future.

DI agree that the study team can access my medical records at this hospital or another hospital if necessary for
this study. My information will be kept confidential.

D | agree to prowide contact information for myself which will be kept confidential by the study team.

D | agree to be called on my telephone during the course of the study

Participant Mame (Please print) Participant Signature Date/Time

Interviewer Mame [Please print) Interviewer Signature Date/Time

If this consent form s read to the participant becouse the participant is unable to read the form or if the participant must
wse o thumbprint to sign hisher name, an importiol withess not offiffored with the research or investigotor must be
present for the consent ond sign the following statement:

| canfirm that the information in the consent form and any other written information was accurately explained to, and
apparently understood by, the participant. The participant freely consented to be in the research study.

Witness Mame (Please print) WWitness Signature Date/Time

Thank you
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UNIVERSITY OF CAPE TOWN ! Jll
Faculty of Health Sciencas L i S
Human Ressarch Ethics Committes

Rsom 48 B-83-F-Fioor- Old Main Buliding

Groote Schusr Hosp sl

Dhsarvetary 7925

Talaphons [(121] 206 5402

Ermail: rec-ed T Bucl, BLIA

‘Wabsibe: wew hipkh ud L A EERArE

31 JanJary 2022
HREC REF: 0472022

M T MHalaba

School of Public Health & Family Medicine
Emall: thoko. malaba@uct ac. 73

Student: snkcheQdL@myuct.ac.za

Dear Me Malakba

PROJECT TITLE : INTRA UTERINE GROWTH RESTRICTION AND BIRTH OUTCOMES IN A
COHORT OF HIV -INFECTED PREGNANT WOMEN IN CAPE TOWN, SOUTH AFRICA (SUB-
STUDY - 738/2020) (MASTER'S DEGREE - CHENOA SANKAR)

Thank you for submitting your study o the Faculty of Health Sclences Human Resesrch Ethics
Committes [HREC) for review.

It iz & pleasure to Inform you that the HREC has formally appreved the above-mentioned study,
This approval is subject to strict adharence to the HREC recommendations regarding
resaarch Invelving human particpants during COVID -19, exted 17 March 2020: 08 July 2020
& 01 July 2021.

Approval is granted for ona year until tha 18 February 2013,

Plesse submit a progress form, using the standardized Annual Report Form If the study conbinues
beyond the approval period. Please submit a Standard Clesure form IF the study Is completed within the
approval period,

(Forma can be found on our websites peow.heabth, wetee. ca/ e e sty Tmmanmt bl o)
The HREC acknowiledge that the student; Chenos Sankar will also be Involved in this study.
Pleasa quota tha HREC REF D47 /2022 In all your correspondences,

Please note that the ongolng ethicel conduct of the study remains the responsibllity of the principsl
Investigator,

Plaase note that for all studies spproved by the HREC, the principal Investigator must obksin spsropriate
Institutonal approvel, where necesssry, befors the research may nocur.

Yours sincersly
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Federal Wide Assurance MNumber: FWADODO1637. Institutional Rewiew Board ([IRB) number:
IRBOD0D1938 NHREC-registration number: REC-210208-007

This serves bo confirm thak the University of Cape Town Human Research Ethics Committes complies
to the Ethics Standards for Clinical Research with a new drug In petients, based on the Medical Research
Councll {MRC-5A), Food and Drug Administration (FDA-USA), International Council for Harmonksation
of Technlcal Reguirements for Pharmaceuticals for Human Use: Good Clinlcal Practice (ICH GCP), South
African Good Clinical Practioe Guldelines {DoH 2020), based on the Assoclation of the British
Pharmaceutical Industry Guidelines (ABPL), and Declaration of Helsinkl (2013) guldelines, The Human
Ressarch Ethics Committea granting this approval Is In compliance with the [CH Harmonised Tripartite
Guidalines E6: Mote for Guldance on Good Clinical Practice (CPMP/ICH/135/95) and FDA Code Federal
Regulation Part 50, 56 and 312,
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Supplementary table 1.

Baseline characteristic for removed participants based on GA

Total 222 weeks GA <22 weeks GA P-value
(n=1391) (n=458) (n=933) (Chi?/Fishers exact)
Age (years) 0.034
<24 410 (29.5) 152 (33.2) 258 (27.7)
25-29 400 (28.8) 114 (24.9) 286 (30.7)
>30 581 (41.8) 192 (41.9) 389 (41.7)
Median (IQR) 28 (24-32) 28 (23-32) 28 (24-32)
Height (cm) 0.353
<155 418 (30.1) 134 (29.3) 284 (30.4)
156-161 503 (36.2) 157 (34.3) 346 (37.1)
>162 364 (26.2) 130 (28.4) 234 (25.1)
missing 106 (7.6) 37 (8.1) 69 (7.4)
Median (IQR) 158 (154-162) 158 (154-162.5) 158 (154-162)
BMI (kg/m?) 0.506
Normal 264 (19) 79 (17.2) 185 (19.8)
Overweight 356 (25.6) 118 (25.8) 238 (25.5)
Obese 652 (46.9) 221 (48.3) 431 (46.2)
missing 119 (8.6) 40 (8.73) 79 (8.5)
Median (IQR) 30.1(25.6-34.9)  30.3 (25.8-35.4) 29.9 (25.6-34.7)
Haemoglobin (g/dL) <0.001
Normal (211.0) 592 (42.6) 149 (32.5) 443 (47.5)
Mild Anaemia (10-10.9) 326 (23.4) 126 (27.5) 200 (21.4)
Moderate Anaemia (7-9.9) 214 (15.4) 98 (21.4) 116 (12.4)
Severe Anaemia (<7) 1(0.1) 0 1(0.1)
missing 258 (18.5) 85 (18.6) 173 (18.5)
Median (IQR) 11.0(10.1-11.8) 10.6 (9.9-11.5) 11.1(10.3-12.0)
High Blood Pressure 0.7922
Yes 85 (6.1) 27 (5.9) 58 (6.2)
No 1291 (92.8) 428 (93.4) 863 (92.5)
missing 15 (1.1) 3(0.7) 12 (1.3)
GA at first ANC visit (weeks)
Median (IQR) 19 (16-23) 24 (23-27) 17 (16-19)
Gravidity (number) 0.9421
1 310 (22.3) 100 (21.8) 210 (22.5)
2 504 (36.2) 167 (36.5) 337 (36.1)
>3 560 (40.3) 187 (40.8) 373 (40)
missing 17 (1.2) 4(0.8) 13 (1.4)
Median (IQR) 2(2-3) 2(2-3) 2 (2-3)
Parity (number) 0.0462
0 383 (27.5) 113 (24.7) 270 (28.9)
1 535 (38.5) 171 (37.3) 364 (39)
>2 456 (32.8) 170(37.1) 286 (30.7)
missing 7(1.2) 4(0.9) 13 (1.4)
Median (IQR) 1 (0-2) 1(1-2) 1(0-2)
HIV status 0.9786
HIV negative 874 (62.8) 288 (62.9) 586 (62.8)
HIV positive 517 (37.2) 170(37.1) 347 (37.2)
ART enrolment status 0.5306
HIV negative 874 (62.8) 288 (62.9) 586 (62.8)
Initiated before pregnancy 228 (16.4) 69 (15.1) 159 (17)
Initiated during pregnancy 289 (20.8) 101 (22.1) 188 (20.2)
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Supplementary table 2. Linear regression of estimated foetal weight and maternal
characteristics (ultrasound 1)

Unadjusted Adjusted Missing
(%)
Coefficient (95% Cl) P-value  Coefficient (95%  P-value
Cl)
Age -1.96 (-5.9, 1.98) 0.329 -0.02(-2.31,2.28) 0.989
BP 15
Normotensive 1.00 1.00
Hypertensive -31.9(-128.68, 64.88)  0.518 -8.22 (-49.24, 0.694
32.8)
Haemoglobin (g/dL) -54.27 (-73.37,-35.17) <0.001 5.88 (-1.85, 0.136 258
13.61)
HIV status
HIV negative 1.00 1.00
HIV positive 29.71 (-18.13, 77.56) 0.223 17.74 (-7.13, 0.162
42.6)
ART status
Initiating 1.00 1.00
Stabilized -1.31(-77.7,75.1) 0.973 10.56 (-21.72, 0.521
42.85)
Gestational Age 1.8 (-6.89 to 10.5) 0.684 94.3(92.02, <0.001*
96.58)
Gravidity 25.04 (4.81,45.27) 0.015 7.6 (-10.97, 0.422 17
26.17)
Parity 47.62 (24.53, 70.71) <0.001 -6.52 (-27.88, 0.549 17
14.83)
BMI 2.37 (-0.52, 5.26) 0.108 0.092 (-1.1, 1.27) 0.878 119
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Supplementary table 3. Linear regression of estimated foetal weight and maternal
characteristics (ultrasound 2)

Unadjusted Adjusted
Coefficient (95% Cl) P-value Coefficient (95% Cl) P-value

Age -2.62 (-8.31,3.07) 0.366 1.93(-1.32,5.18) 0.243
Gestational Age 145.91 (139.33, 152.5) <0.001 146.36 (139.1, 153.67) <0.001*
BMI 1.72 (-2.86, 6.3) 0.46 2.75(0.42,5.08) 0.021*
Number of Pregnancies -7.3(-36.5, 21.9) 0.623 -8.61 (-29.6, 12.38) 0.421
Number of Children Born -7.47 (-31.03, 16.1) 0.534 -0.94 (-15.78, 13.9) 0.901
Used alcohol in last 30 days -33.7 (-67.45, 0.06) 0.05 -10.17 (-38.44, 18.11) 0.48
Used cigarettes in last 30 -37.85(-77.52, 1.83) 0.06 6.55 (-30.94, 44.04) 0.731
days
SES

Medium 16.11 (-59.56, 91.78) 0.676 -5.34 (-41.9, 31.21) 0.774

Lowest 22.03 (-54.06, 98.11) 0.570 -8.82 (-46.15, 28.51) 0.643
Haemoglobin 1.21(-22.42, 24.83) 0.92 -4.48 (-15.43, 6.47) 0.421
Blood Pressure

Normotensive 1.00 1.00

Hypertensive 23.31(-124.64, 171.26) 0.757 -7.28 (-77.28, 62.71) 0.838
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Supplementary table 4. Association between estimated foetal weight at first & second
ultrasound and adverse birth outcomes (size for gestational age)

Ultrasound 1 Ultrasound 2
Unadjusted Adjusted Unadjusted Adjusted
Coefficient (95% Cl)  Coefficient (95% Cl) Coefficient (95% Cl) Coefficient (95% Cl)
Estimated
foetal weight
SGA 1.000 (1.000, 1.000) 1.000 (1.000, 0.999 (0.998, 0.994 (0.992, 0.996)
1.001) 1.000)
LGA 1.000 (0.999, 1.000) 1.000 (0.999, 1.001 (1.000, 1.006 (1.005, 1.007)
1.000) 1.002)

Ultrasound 1: Adjusted for BP, Gravidity, Parity and BMI. Normal for gestational age is the base.
Missing (n) = 144 size for gestational age. Ultrasound 2: Adjusted for gestational age, BMI,
number of children born and SES. Missing (n) = 11 size for gestational age.
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Supplementary table 5. Baseline characteristics of HIV positive compared to HIV negative
women in outcome categories: small for gestational age and low birth weight

Small for gestational age Low birth weight (<2500g)
(n=110) (n=208)
HIV positive HIV negative P-value HIV positive HIV negative P-value
(n=53) (n=57) (Chi?/Fishers (n=84) (n=124) (Chi?/Fishers exact)
exact)
Age (years) 0.3008 0.8081
<24 13 (24.5) 20 (30.1) 25(29.8) 39 (31.5)
25-29 13 (24.5) 16 (28.1) 23(27.4) 29 (23.4)
>30 27 (50.9) 21 (36.8) 36 (42.9) 56 (45.2)
Median (IQR) 30 (25-35) 27 (23-32) 29 (24-33) 28 (24-33)
Height (cm) 0.4178 0.7461
<155 22 (41.5) 22 (38.6) 5(41.7) 47 (37.9)
156-161 20 (37.7) 26 (45.6) 31(36.9) 40 (32.3)
>162 10 (18.9) 6 (10.5) 5(17.9) 26 (21)
missing 1(1.9) 3(5.3) 3(3.6) 11 (8.9)
Median (IQR) 156 (151-159) 157 (154-159) 156 (153-160) 157 (153-161)
BMI (kg/m?) 0.7317 0.0909
Normal 14 (26.4) 17 (29.8) 31(36.9) 27 (21.8)
Overweight 18 (34) 15 (26.3) 20 (23.8) 33 (26.6)
Obese 19 (35.8) 21 (36.8) 29 (34.5) 52 (41.9)
missing 2 (3.8) 4.(7) 4 (4.8) 12 (9.6)
Median (IQR) 27.5 (24.6- 28.9(22.7- 25.9 (23.6- 29.1 (25.3-
32.3) 34.1) 31.6) 33.8)
Haemoglobin (g/dL) 0.6779 0.4824
Normal (211.0) 25 (47.1) 24 (42.1) 32 (38.1) 54 (43.5)
Mild Anaemia (10- 11 (20.8) 16 (28.1) 19 (22.6) 21(16.9)
10.9)
Moderate Anaemia 9(17) 9(15.8) 15(17.9) 18 (14.5)
(7-9.9)
Severe Anaemia (<7) 0(0) 0(0) 0 (0) 0 (0)
missing 8(15.1) 8(14) 18 (21.4) 31 (25)
Median (IQR) 11.1(10.0- 10.9 (10.1- 10.9 (10.0- 11.0 (10.1-
12.0) 11.7) 11.5) 11.9)
High Blood Pressure 0.8594 0.1896
Yes 3(5.7) 3(5.3) 41 (48.8) 53 (42.7)
No 28 (52.8) 24 (42.1) 18 (21.4) 37 (29.8)
missing 22 (41.5) 30(52.6) 25(29.8) 34 (27.4)
GA at first ANC visit
(weeks)
Median (IQR) 20 (17-24) 20 (17-22) 20 (17-24) 19 (16-22)
Gravidity (number) 0.9935 0.8677
1 12 (22.6) 13 (22.8) 19 (22.6) 26 (20.1)
2 20 (37.7) 22 (38.6) 27 (32.1) 37(29.8)
>3 21 (39.6) 22 (38.6) 37 (44) 59 (47.6)
missing 0(0) 0(0) 1(1.2) 2(1.6)
Median (IQR) 2 (2-3) 2 (2-3) 2 (2-3) 2 (2-4)
Parity (number) 0.725 0.9301
0 14 (26.4) 19 (33.3) 3(27.4) 36 (29)
1 22 (41.5) 22 (38.6) 2(38.1) 44 (35.5)
>2 17 (32.1) 16 (28.1) 8(33.3) 42 (33.9)
missing 0(0) 0(0) 1(1.2) 2(1.6)
Median (IQR) 1(0-2) 1(0-2) 1(0-2) 1(0-2)
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Appendix 13
Research article

Criteria

Research articles should report on original primary research, or present a new experimental
or computational method, test or procedure. Manuscripts reporting results of a clinical trial
must conform to CONSORT 2010 guidelines. Authors of randomized controlled trials should
submit a completed CONSORT checklist alongside their manuscript, available

at www.consort-statement.org. Research articles may also report on systematic reviews of
published research provided they adhere to the appropriate reporting guidelines which are
detailed in our editorial policies. Please note that non-commissioned pooled analyses of
selected published research and bibliometric analyses will not be considered. Studies
reporting descriptive results from a single institution or region will only be considered if
analogous data have not been previously published in a peer reviewed journal and the
conclusions provide distinct insights that are of relevance to a regional or international
audience.

BMC Pregnancy and Childbirth strongly supports open research, including transparency and
openness in reporting. Further details of our Data availability policy can be found on the
journal's About page.

BMC Pregnancy and Childbirth strongly encourages that all datasets on which the conclusions
of the paper rely should be available to readers. We encourage authors to ensure that their
datasets are either deposited in publicly available repositories (where available and
appropriate) or presented in the main manuscript or additional supporting files whenever
possible. Please see Springer Nature’s information on recommended repositories. Where a
widely established research community expectation for data archiving in public repositories
exists, submission to a community-endorsed, public repository is mandatory. A list of data
where deposition is required, with the appropriate repositories, can be found on the Editorial

Policies Page.
Preparing your manuscript

The information below details the section headings that you should include in your
manuscript and what information should be within each section.

Please note that your manuscript must include a 'Declarations' section including all of the
subheadings (please see below for more information).

Title page
The title page should:

e present a title that includes, if appropriate, the study design e.g.:
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o "Aversus B in the treatment of C: a randomized controlled trial", "X is a risk
factor for Y: a case control study", "What is the impact of factor X on subject V:
A systematic review"

o orfor non-clinical or non-research studies a description of what the article
reports

e list the full names and institutional addresses for all authors

o if acollaboration group should be listed as an author, please list the Group
name as an author. If you would like the names of the individual members of
the Group to be searchable through their individual PubMed records, please
include this information in the “Acknowledgements” section in accordance
with the instructions below

e indicate the corresponding author
Abstract
The Abstract should not exceed 350 words. Please minimize the use of abbreviations and do
not cite references in the abstract. Reports of randomized controlled trials should follow

the CONSORT extension for abstracts. The abstract must include the following separate
sections:

e Background: the context and purpose of the study

o Methods: how the study was performed and statistical tests used
e Results: the main findings

e Conclusions: brief summary and potential implications

o Trial registration: If your article reports the results of a health care intervention on
human participants, it must be registered in an appropriate registry and the
registration number and date of registration should be in stated in this section. If it
was not registered prospectively (before enrollment of the first participant), you
should include the words 'retrospectively registered'. See our editorial policies for
more information on trial registration

Keywords

Three to ten keywords representing the main content of the article.

Background

The Background section should explain the background to the study, its aims, a summary of
the existing literature and why this study was necessary or its contribution to the field.

Methods

The methods section should include:

e the aim, design and setting of the study

e the characteristics of participants or description of materials
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e aclear description of all processes, interventions and comparisons. Generic drug
names should generally be used. When proprietary brands are used in research,
include the brand names in parentheses

e the type of statistical analysis used, including a power calculation if appropriate

Results

This should include the findings of the study including, if appropriate, results of statistical
analysis which must be included either in the text or as tables and figures.

Discussion

This section should discuss the implications of the findings in context of existing research and
highlight limitations of the study.

Conclusions

This should state clearly the main conclusions and provide an explanation of the importance
and relevance of the study reported.

List of abbreviations

If abbreviations are used in the text they should be defined in the text at first use, and a list of
abbreviations should be provided.
Declarations

All manuscripts must contain the following sections under the heading 'Declarations':

e Ethics approval and consent to participate
e Consent for publication

e Availability of data and materials

e Competing interests

e Funding

e Authors' contributions

e Acknowledgements

e Authors' information (optional)

Please see below for details on the information to be included in these sections.

If any of the sections are not relevant to your manuscript, please include the heading and
write 'Not applicable' for that section.

Ethics approval and consent to participate

Manuscripts reporting studies involving human participants, human data or human tissue
must:
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e include a statement on ethics approval and consent (even where the need for
approval was waived)

e include the name of the ethics committee that approved the study and the
committee’s reference number if appropriate

Studies involving animals must include a statement on ethics approval and for experimental
studies involving client-owned animals, authors must also include a statement on informed
consent from the client or owner.

See our editorial policies for more information.

If your manuscript does not report on or involve the use of any animal or human data or
tissue, please state “Not applicable” in this section.

Consent for publication

If your manuscript contains any individual person’s data in any form (including any individual
details, images or videos), consent for publication must be obtained from that person, orin
the case of children, their parent or legal guardian. All presentations of case reports must
have consent for publication.

You can use your institutional consent form or our consent form if you prefer. You should not
send the form to us on submission, but we may request to see a copy at any stage (including
after publication).

See our editorial policies for more information on consent for publication.

If your manuscript does not contain data from any individual person, please state “Not
applicable” in this section.

Availability of data and materials

All manuscripts must include an ‘Availability of data and materials’ statement. Data
availability statements should include information on where data supporting the results
reported in the article can be found including, where applicable, hyperlinks to publicly
archived datasets analysed or generated during the study. By data we mean the minimal
dataset that would be necessary to interpret, replicate and build upon the findings reported
in the article. We recognise it is not always possible to share research data publicly, for
instance when individual privacy could be compromised, and in such instances data
availability should still be stated in the manuscript along with any conditions for access.

Data availability statements can take one of the following forms (or a combination of more
than one if required for multiple datasets):

e The datasets generated and/or analysed during the current study are available in the
[NAME] repository, [PERSISTENT WEB LINK TO DATASETS]
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e The datasets used and/or analysed during the current study are available from the
corresponding author on reasonable request.

o All data generated or analysed during this study are included in this published article
[and its supplementary information files].

e The datasets generated and/or analysed during the current study are not publicly
available due [REASON WHY DATA ARE NOT PUBLIC] but are available from the
corresponding author on reasonable request.

e Data sharing is not applicable to this article as no datasets were generated or
analysed during the current study.

e The data that support the findings of this study are available from [third party name]
but restrictions apply to the availability of these data, which were used under license
for the current study, and so are not publicly available. Data are however available
from the authors upon reasonable request and with permission of [third party name].

e Not applicable. If your manuscript does not contain any data, please state 'Not
applicable' in this section.

More examples of template data availability statements, which include examples of openly
available and restricted access datasets, are available here.

BioMed Central also requires that authors cite any publicly available data on which the
conclusions of the paper rely in the manuscript. Data citations should include a persistent
identifier (such as a DOI) and should ideally be included in the reference list. Citations of
datasets, when they appear in the reference list, should include the minimum information
recommended by DataCite and follow journal style. Dataset identifiers including DOIs should
be expressed as full URLs. For example:

Hao Z, AghaKouchak A, Nakhjiri N, Farahmand A. Global integrated drought monitoring and
prediction system (GIDMaPS) data sets. figshare.
2014. http://dx.doi.org/10.6084/m9.figshare.853801

With the corresponding text in the Availability of data and materials statement:

The datasets generated during and/or analysed during the current study are available in the
[NAME] repository, [PERSISTENT WEB LINK TO DATASETS].[Reference number]

If you wish to co-submit a data note describing your data to be published in BMC Research
Notes, you can do so by visiting our submission portal. Data notes support open data and
help authors to comply with funder policies on data sharing. Co-published data notes will be
linked to the research article the data support (example).

Competing interests

All financial and non-financial competing interests must be declared in this section.
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See our editorial policies for a full explanation of competing interests. If you are unsure
whether you or any of your co-authors have a competing interest please contact the editorial
office.

Please use the authors initials to refer to each authors' competing interests in this section.

If you do not have any competing interests, please state "The authors declare that they have
no competing interests" in this section.
Funding

All sources of funding for the research reported should be declared. The role of the funding
body in the design of the study and collection, analysis, and interpretation of data and in
writing the manuscript should be declared.

Authors' contributions

The individual contributions of authors to the manuscript should be specified in this section.
Guidance and criteria for authorship can be found in our editorial policies.

Please use initials to refer to each author's contribution in this section, for example: "FC
analyzed and interpreted the patient data regarding the hematological disease and the
transplant. RH performed the histological examination of the kidney, and was a major
contributor in writing the manuscript. All authors read and approved the final manuscript.”
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materials.

Authors should obtain permission to acknowledge from all those mentioned in the
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See our editorial policies for a full explanation of acknowledgements and authorship criteria.

If you do not have anyone to acknowledge, please write "Not applicable" in this section.

Group authorship (for manuscripts involving a collaboration group): if you would like the
names of the individual members of a collaboration Group to be searchable through their
individual PubMed records, please ensure that the title of the collaboration Group is included
on the title page and in the submission system and also include collaborating author names
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Please note that individual names may not be present in the PubMed record at the time a
published article is initially included in PubMed as it takes PubMed additional time to code
this information.

Authors' information

This section is optional.

You may choose to use this section to include any relevant information about the author(s)
that may aid the reader's interpretation of the article, and understand the standpoint of the
author(s). This may include details about the authors' qualifications, current positions they
hold at institutions or societies, or any other relevant background information. Please refer to
authors using their initials. Note this section should not be used to describe any competing
interests.

Footnotes

Footnotes can be used to give additional information, which may include the citation of a
reference included in the reference list. They should not consist solely of a reference citation,
and they should never include the bibliographic details of a reference. They should also not
contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated by
superscript lower-case letters (or asterisks for significance values and other statistical data).
Footnotes to the title or the authors of the article are not given reference symbols.

Always use footnotes instead of endnotes.

References

Examples of the Vancouver reference style are shown below.

See our editorial policies for author guidance on good citation practice

Web links and URLs: All web links and URLs, including links to the authors' own websites,
should be given a reference number and included in the reference list rather than within the
text of the manuscript. They should be provided in full, including both the title of the site and
the URL, as well as the date the site was accessed, in the following format: The Mouse Tumor
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