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ABSTRACT

Group B Streptococcus (GBS) is a leading cause of neonatal morbidity and mortality.

The aim of this study was to determine the concentration of Immunoglobulin A (IgA) and
Immunoglobulin G (IgG) against the N-terminal domains of Alpha C, Rib, Alp 1 and Alp 2/3
and total Alp-N IgA and IgG of GBS in the breastmilk of women and compare these between
women infected and uninfected with Human Immunodeficiency Virus (HIV), following
vaccination with a novel anti-GBS vaccine in pregnancy. Maternal and perinatal outcomes in the
first three months of life were investigated.

Breastmilk samples were collected from 18 women at Chris Hani Baragwanath Academic
Hospital and Rahima Moosa Mother and Child Hospital in Johannesburg, South Africa, within
48 hours, 28 days and 56 days of birth. Demographic and vaccination data were collected.
Immunoglobulin concentrations were measured using Enzyme-Linked Immunosorbent Assay.

Individual Alp-N IgA concentrations were higher in vaccine than placebo recipients.
Concentrations for total Alp-N IgA, Alp 1-N, 2/3N and Alp C-N IgA and total protein were
higher in women not infected with HIV than those infected. No difference was observed in total
Alp-N IgG between HIV-infected and HIV-uninfected women.

Two participants developed hypertension and one, mastitis. Sixteen neonates were born at term
and two at post-term. No neonate required resuscitation at birth. There were three neonatal
hospital admissions. There were no deaths.

The results highlight varying immunogenic responses based on HIV status. Further research
evaluating immune response to the vaccine across different populations is needed.

Keywords; HIV, Immunoglobulin
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Abstract

Background: Group B Streptococcus (GBS) is a leading cause of neonatal morbidity and
mortality. Maternal anti-GBS vaccination can potentially reduce the burden of disease. Routine
antenatal care does not include anti-GBS vaccination.

Objectives: To determine the concentration of Immunoglobulin A (IgA) and Immunoglobulin G
(IgG) in the breastmilk of women and compare these between women infected and uninfected
with Human Immunodeficiency Virus (HIV), following vaccination with a novel anti-GBS
vaccine in pregnancy. Maternal and perinatal outcomes in the first three months of life were
investigated.

Methods: Breastmilk samples were collected at Chris Hani Baragwanath Academic Hospital and
Rahima Moosa Mother and Child Hospital in Johannesburg, South Africa, within 48 hours, 28
days and 56 days of birth. Demographic and vaccination history data were collected. IgA and
IgG concentrations against the N-terminal domains of the Alpha-like proteins of GBS, namely,
Alpha C, Rib, Alp 1 and Alp 2/3 as well as total Alp-N IgA and IgG were measured using
Enzyme-Linked Immunosorbent Assay.

Results: Samples from 18 women were collected, with participants having a mean age of 33
years (range 27-40). Vaccine recipients had significantly higher concentrations for individual
Alp-N IgA than placebo recipients. Total Alp-N IgA showed a trend towards lower geometric
mean concentrations in women living with HIV (WLH) (n = 11) compared to women not living
with HIV (n =7) (141.1ug/ml vs 195.0ug/ml; p = 0.064). No significant difference was observed
in total Alp-N IgG between WLH and women not living with HIV (32.2ug/ml vs 29.0ug/ml; p =
0.865). IgA concentrations for Alp 1-N and 2/3-N showed high responses in women not living
with HIV than WLH, however not statistically significant. Alpha-C-N IgA and total protein
concentrations were higher in women not living with HIV than WLH (1941,7ug/ml vs
252.4ug/ml; p = 0.0370 and 15870.2ug/ml vs 12641.4 ug/ml; p = 0.026 respectively). Two
participants developed hypertension and one, mastitis. Sixteen neonates were born at term and
two at post-term. No neonate required resuscitation at birth. There were three neonatal hospital
admissions for non-GBS-related diagnoses. There were no maternal or neonatal deaths.

Conclusion: The anti-GBS vaccine elicited significantly higher concentrations of Alpha-C-N
IgA and total protein in women not living with HIV, while other markers showed no significant
differences between the two groups. These results highlight varying immunogenic responses
based on HIV status, suggesting the need for further research to understand the immune response
to the vaccine across different populations.

Keywords: GBS, vaccine, HIV, Alps, antibodies, immunoglobulin, serotype.



Introduction

Neonatal sepsis causes approximately one-fifth of neonatal deaths world-wide with more than
90% occurring in low- and middle-income countries (LMIC) including South Africa.l') Globally,
Group B Streptococcus (GBS) accounts for a third of neonatal sepsis.?! It is responsible for 50
000 to 100 000 infant deaths annually globally with an average case fatality rate of 8.4% in the
first week of life.[?) Although epidemiologic data regarding invasive GBS disease in LMIC are
lacking, it has been reported that in Africa, the case fatality rates in the first three months of life
range between 13% to 46%.53-4

GBS, also known as Streptococcus agalactiae, is recognised as the leading cause of both early-
onset disease (EOD) (onset within the first 6 days of life) and late-onset disease (LOD) (onset
from 7 through 89 days of life) in newborns.!* The prevalence of GBS colonisation during
pregnancy varies from 20% to 40%, and around 0.3% of colonised women ultimately develop an
infection.*-*] Maternal risk factors for GBS infection include infection with Human
Immunodeficiency Virus (HIV).[*! Furthermore, maternal HIV status has been found to affect the
efficiency of transplacental antibody transfer leading to reduced maternally derived GBS-specific
antibody concentrations in infants, even if the infants are subsequently HIV-uninfected.*-!

The use of intravenous intrapartum antibiotic prophylaxis (IAP) has led to an 80% reduction in
EOD in countries that employ it, however, GBS remains a major cause of severe neonatal
infections.*® The limited effectiveness of antibiotic prophylaxis in preventing the onset of LOD,
along with the high incidence of EOD in preterm infants, highlights the necessity for ongoing
research to find alternative methods for preventing GBS disease in infants.[”! Protein subunit
vaccines represent an alternative vaccine approach!®!% and may be designed to target proteins
such as the N-terminal domains of the Alpha-like protein (Alp) family, namely Alpha C, Rib,
Alp1, Alp2/Alp3 and Alp4.['1-121 Alp 4 is clinically rare and Alps 2 and 3 have an identical N-
terminal.['?) These vaccines, potentially covering Alp variants conserved across most GBS
serotypes, may offer broader strain coverage than conjugate vaccines.”!!] Alps are found on the
cell wall of different serotypes of GBS. They have C terminal and N terminal domains. The N
terminal domain is involved in the invasive nature of GBS into host epithelial cells and allows
the bacteria to escape phagocytosis and destruction by the host’s immune system.[!?) In the case
of maternal immunisation, a protein vaccine might prove more beneficial, as proteins typically
elicit the production of immunoglobulin A (IgA) and immunoglobulin G (IgG) which can be
transferred to the fetus, offering protection against diseases.!!?-14]

The objective of this study was to assess the immune response to a novel anti-GBS vaccine
targeted against the N-terminal domains of the Alp proteins of GBS in mothers with HIV
infection and those without, by evaluating antibody production against individual N-terminal
domains of Alp-C, Alp- 1 and 2/3, Rib, as well as total Alp-N IgA and IgG concentrations.

The secondary objectives were to compare the immunoglobulin concentrations between women
living with HIV (WLH) and women not living with HIV and to describe maternal and perinatal
morbidity and mortality in the first three months of life.

Methods



This study was conducted as a sub-study of a phase 2 multi-centre, randomised, placebo-
controlled, double-blind, parallel group study evaluating the safety, tolerability, and
immunogenicity of two doses of a recombinant protein vaccine (GBS-NN/NN2) against GBS in
women who are pregnant and living with HIV and women who are pregnant and do not have
HIV, and their new-born babies. The vaccine included fusion proteins of the N-terminal domains
of Alpha C and Rib (GBS NN) and Alp 1 and Alp 2/3 (GBS NN2). The main study was
conducted at two sites in Johannesburg, South Africa, namely, Chris Hani Baragwanath
Academic Hospital (CHBAH) and Rahima Moosa Mother and Child Hospital (RMMCH) and
data for the sub-study were collected from both sites.

Participants in the main study received two doses of the active vaccine/placebo depending on
randomisation, and delivery was anticipated approximately 10 to 14 weeks after the first dose.
Post-delivery, for women participating in the sub-study, breastmilk samples were collected
within 48 hours, 28 days and 56 days of birth. Informed consent specific to the sub-study was
obtained for all women from whom breastmilk was collected. Breastmilk samples were collected
in a private clinic room following breast cleaning with a moist towel. At each time point, one to
two millilitres of breastmilk were collected by hand expression into a clean specimen bag. The
samples were transported to the University of the Witwatersrand Vaccine and Infectious Disease
Analytics (WITS VIDA) laboratory at room temperature within six hours of collection. The
samples were vortexed and divided into two samples and stored at —70°C. The aqueous phase
fraction was extracted from the breastmilk by two-stage centrifugation at 4°C. The samples
without the lipid layer were then shipped in boxes containing dry ice to MinervaX AB
Laboratories, Sweden, where analysis of antibodies was undertaken using an Enzyme-Linked
Immunosorbent Assay (ELISA). The unit of measurement of the antibody concentrations used
was micrograms/millilitre (ug/ml). Laboratory technicians, blinded to the vaccination status of
participants, conducted the analyses. The placebo groups were included to better analyze the
immune response.

Antenatal, delivery, and maternal and infant data were obtained from the main study database.
Data included gestational age at delivery, mode of delivery, birth weight, apgar score at 5
minutes after birth, neonatal admissions, and maternal and perinatal morbidity and mortality.

Ethical approval to conduct the study was obtained from the University of the Witwatersrand
Human Research Ethics Committee (Medical), and informed consent was obtained from all
study participants prior to conducting any study-related procedures. The ethics number for the
main study and this sub-study are 200610 and M210556 respectively.

For statistical analysis, R statistics software was used to determine statistical associations.
Student’s t-test was used to compare sample means. Geometric mean was used to compare
similar variables. The strength of association was expressed as odds ratios with a 95%
confidence interval. P values of less than 0.05 were taken as being statistically significant.

Results

Study population



Breastmilk samples were collected from 18 women: one from a woman at the RMMCH site and
seventeen from those continuing follow-up at the CHBAH site. The participants included in this
sub-study were selected through convenience sampling from the main study cohort based on the
availability of breastmilk samples at the required time-points. The mean age of the participants
was 33 years (range 27 — 40). WLH made up 61.1% of the study population and all were virally
suppressed with a mean CD4 count of 610 cells/mm? (Interquartile range (IQR) 475 — 772).
Maternal HIV viral load counts were tested in WLH at study enrolment, delivery, and three
months post-delivery in the main study and viral suppression was confirmed. All participants
delivered healthy singletons and exclusively breastfed for a minimum of 3 months.

The majority (16/18) of neonates were born at term, defined as the gestational age between 37
and 40 completed weeks. Two deliveries occurred at 41 weeks’ gestation. Low birth weight
(<2500g) was recorded for one neonate born to a participant living with HIV at 38 weeks’
gestation. There were nine caesarean section deliveries, seven were elective and two emergencies
for fetal distress (Table 1). None of the neonates needed resuscitation at birth and all their Apgar
scores at five minutes were above seven. There were no reports of maternal or perinatal deaths or
sepsis.

Table 1: Comparison of delivery outcomes in WLH and women not living with HIV following
antenatal vaccination with GBS-NN/NN2

Women living with HIV Women not living with HIV
N=11 N=7
Delivery at gestational age 11 (100) 7 (100)
>37 weeks, n (%)
Mode of delivery
NVD, n (%) 6 (55) 3(43)
CS, n (%) 5(45) 4 (57)
Apgar score at 5 minutes n
(%) 0(0) 0 (0)
<7 11(100) 7 (100)
>7
Birth weight n (%)
<2500g 19 0(0)
>2500g 10 (91) 7 (100)

NVD - normal vaginal delivery, CS - caesarean section

Among the participants from whom breastmilk was collected, 15 received the active vaccine and
3 the placebo. All seven of the women not living with HIV received the active vaccine, as did
8/11 WLH. Although the main study randomised participants evenly between vaccine and
placebo arms, an unequal distribution occurred in this sub-study due to the opportunistic nature
of breastmilk specimen availability. The resulting imbalance was not due to design or selection
bias but rather logistical and biological constraints in specimen collection. A breastmilk sample
was collected from one woman within 48 hours of delivery. Sample collection at the subsequent



time points did not occur for all participants if the researcher was unavailable or the mother was
unable to provide a breastmilk sample (Table 2).

Table 2: Randomisation arms and number of breastmilk samples collected at the three time
points post-delivery in WLH and women not living with HIV

Women living with HIV Women not living with HIV
N=11 N=7

Randomisation arm, n (%)

Active vaccine 8 (73) 7 (100)

Placebo 3(27) 0

Breastmilk collection, n (%)

48 hours 0 (0) 1(14)

28 days 7 (64) 3 (43)

56 days 5 (45) 5(71)

Breastmilk antibody concentrations were compared between women who had received the active
vaccine vs. placebo (Figure 1). IgA concentrations against the N-terminal domains of Alpha-C,
Alpl, and Alp2/3 were markedly greater in women having received the active vaccine.
Antibodies against Rib were the only ones not detected in the placebo group.
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Figure 1: Log transformed IgA concentrations of N-terminal domains of Alpha-C, Rib, Alpl,
Alp 2/3, total Alp-N IgA and IgG and total protein for the vaccine and placebo groups



Active vaccine recipients had significantly higher mean breastmilk IgA concentrations compared
with placebo recipients for Alp-C-N, AlpIN, and Alp2/3N (Table 3).

Table 3: Geometric mean concentration (GMC) (ug/ml) of Alp-CN, AlpIN, and Alp2/3N IgA in
women receiving the active vaccine and those in the placebo group

Active vaccine Placebo P value
Alpha-C N
Mean 666.0 27.2 0.005
IQR 260.8-2183.5 24.6 - 31.7
AlpIN
Mean 621.0 113.9 0.041
IQR 394.6-1237.6 72.4-180.2
Alp2/3N
Mean 261.9 19.6 0.032
IQR 113.3- 638.5 19.5-19.8

Women receiving the active vaccine had lower mean total breastmilk IgA concentrations when
compared to placebo group, 147.0 ug/ml vs. 202.3 ug/ml respectively (p=0.407) and lower total
protein but mean IgG concentrations were greater in the active vaccine group (Table 4).

Table 4: Geometric mean concentration (ug/ml) of antibody-mediated total Alp-N IgA and IgG
and total protein in the vaccine and placebo groups

Active vaccine Placebo P value
Total IgA
Mean 147.0 202.3 0.407
IQR (120.3-182.5) (160.1-282.3)
Total IgG
Mean 33.9 20.4 0.210
IQR 17.6-50.4 16.7-36.8
Total Protein
Mean 13 625.6 14 041.6 0.968
IQR 11535.4-16417.4 12 411.2-15 320.6

Breastmilk immunoglobulin concentrations were compared between WLH and women not living
with HIV. Significant differences were found with mean total protein concentration being lower
in WLH (12 641.4ug/ml vs. 15 870.2ug/ml, p = 0.026), as was the Alp-C-N IgA concentration
(252.4ug/ml vs. 1941.74ug/ml, p=0.037). Mean Alp-1N IgA, and Alp-2/3N IgA, and total IgA
concentrations were also lower in WLH, but showed non-significant differences (Table 5). Only
the mean total IgG concentration was marginally higher in WLH compared with women not
living with HIV (32.2ug/ml and 29.0ug/ml respectively, p = 0.865).
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Table 5: Breastmilk immunoglobulin concentrations between women living with HIV and those

not living with HIV.
Concentration | Women living with HIV Women not living with HIV
Levels (ug/ml) | N=11 N=7 %
0
Increase Pvalue

Geometric CI-95% Geometric mean | CI-95%
mean (IQR) (IQR)

Alpha-C N 252.4 221.0, 1290.6 1941.7 1123.7,4194.9 87% 0.037
(79.0-768.5) (1451.6- 2896.1)

AlpIN 362.7 320.5,945.7 651.6 362.9,4257.7 44.3% 0.223
(167.4 - (291.8 - 1211.5)
1105.4)

Alp2/3N 127.7 119.3,436.4 391.0 202.2, 2630.7 31% 0.125
(27.9-413.6) (113.3-773.7)

Total IgA 141.1 123.8, 167.0 195.0 155.7,282.3 27.6% 0.064
(117.1 - 178.3) (161.7 - 187.6)

Total IgG 322 26.2,63.3 29.0 19.1,76.2 -11% 0.865
(17.0 - 49.6) (19.6 - 26.2)

Total Protein 12641.4 11623.8, 15870.2 14015.3, 20.3% 0.026




(11022.6 - 14392.9 (13604.0 - 18187.6
13680.9) 18426.9)

None of the participants experienced any side effects following vaccine administration and IAP
was not administered during any of the deliveries. There were three maternal morbidities
reported in the study, all observed in participants who received the active vaccine. Two
participants had hypertension at 36- and 40-weeks’ gestation respectively, one in the WLH group
and the other not living with HIV. The third participant had lactation mastitis in the first week
post-delivery and was a woman living with HIV. The former participants were started on anti-
hypertensives to control the blood pressure and the latter on antibiotics. There were no cases of
maternal sepsis or death.

The mean gestational age at birth was 39 weeks. Seventeen neonates had a birthweight
appropriate for gestational age and one, who was exposed to HIV in utero, had a low birthweight
of 2296g at 38 weeks’ gestation.

There were three neonatal admissions in the first week of life — two of the neonates were HIV-
exposed and one was not. The reasons for the admissions to the nursery ward were respiratory
distress syndrome and dehydration for the HIV-exposed neonates respectively and lower
respiratory tract infection for the HIV-unexposed neonate. None of these neonates had overt
sepsis. The mothers of the admitted neonates were all in the active vaccine cohort. The neonates
had no complications following the management of these conditions. Three neonates were
observed to have reducible umbilical hernia at birth. There was no infant sepsis in the first three
months of life. Infant morbidity in the first three months of life was recorded in three infants
diagnosed with eczema — two of these infants were HIV-exposed. There were no perinatal
mortalities in the first three months of life in our study.

Discussion

While TAP has been effective in reducing EOD, it has not had the same impact on LOD.[!
Additionally, it has not been found to decrease adverse pregnancy outcomes associated with the
infection and is not widely practiced in LMIC.!3-16] Furthermore, there is accruing evidence of
GBS antibiotic resistance to Erythromycin and Clindamycin, which are the drugs used for IAP in
those with penicillin allergy.?! An effective peripartum vaccine against GBS promises to bypass
all these challenges. Investigational anti-GBS vaccines have been shown to produce transferable
antibodies that could play a crucial role in preventing bacterial invasion for both WLH and
women not living with HIV. An antibody concentration in both mother and child that would
allow protection against EOD and LOD following vaccination however remains unknown
although thresholds have been suggested.[*!7-18]

GBS is an important organism for both WLH and women not living with HIV.[*l There are no
licensed vaccines against GBS. A GBS vaccine administered to pregnant women in the second
trimester of pregnancy would result in transplacental transfer of IgG as well as transfer of IgA
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and IgG in breastmilk which would offer protection to infants against both EOD and LOD.[>!]
However, maternal HIV infection despite treatment with antiretroviral therapy has resulted in
lower levels of IgG in maternal blood following vaccination with investigational anti-GBS
vaccines.*!1 Lower levels of serum IgG in infants of vaccinated mothers living with HIV have
also been found owing to lower transplacental GBS antibodies.[*!°2% This renders HIV-exposed
infants decreased protection against invasive GBS disease compared to HIV-unexposed
ones.*!?l Including women living with HIV in this study was important as 18-30% of pregnant
women in South Africa are infected with HIV.5!

Immune response to vaccination is poor in the background of HIV infection.[* For GBS
infection, this is regardless of the CD4 cell count and viral load count of the patients.!?"!
Furthermore, antibody concentrations generally wane faster following vaccination in the
background of HIV infection.] Natural humoral immunity against GBS in WLH is also
decreased,”” meaning that WLH who are colonized with GBS and clear the infection may not
mount a natural immune response strong enough to offer protection against neonatal disease
following re-colonization with GBS. However, the transfer ratios of GBS antibodies are similar
for both WLH and women not living with HIV mother-infant dyads.!*! The transfer ratios are
defined as infant antibody GMC divided by maternal antibody GMC.!

GBS serotype-specific IgA and IgG were found to be high in the breastmilk and serum of
mothers and infants 90 days after maternal vaccination.?! Thus, an effective GBS vaccine could
potentially protect infants against both EOD and LOD. An interesting observation in our study
was the unexpectedly higher total IgA concentrations in the placebo group, despite higher
individual Alp-N IgA concentrations in the active vaccine recipients. This discrepancy may
possibly be explained by laboratory assay variability. The absence of a standardised assay for
measuring secretory IgA complicates the interpretation of breastmilk immunoglobulin data.[??] In
contrast to our findings, earlier studies on maternal vaccination against Pertussis, Pneumococcus,
Meningococcus, and Influenza infections reported increases in both antigen-specific IgA and IgG
and total IgA and IgG concentrations in the breastmilk of vaccinated women following
vaccination during pregnancy than in unvaccinated women. These immunoglobulin
concentrations were similarly higher in the breastmilk of vaccine recipients and similarly
decreased with time.[>*24] Nevertheless, the selective rise in individual Alp-N IgA concentrations
in vaccinated women in our study supports the biological plausibility of antigen-driven mucosal
immune response despite lower total IgA concentrations. There is limited data available on
breastmilk Alp-N IgA concentrations following maternal vaccination during pregnancy.

Our study focused on immunoglobulins in the breastmilk of vaccinated women. Breastfeeding
supports the development of an infant’s immune system through transfer of antibodies including
IgA and IgG from mother to child.!'”l Thus, maternal anti-GBS IgA and IgG transferred to
infants during breastfeeding in vaccinated mothers would potentially contribute to reduction of
both EOD and LOD in infants. Breastfeeding is of particular importance in LMIC where it may
be a sustainable method of neonatal and infant feeding for both women living with HIV and
women not living with HIV.

Most GBS investigational vaccines target bacteria capsular polysaccharides.!?!! A study that
targeted the N-terminal domain of the Alps of the GBS cell membrane, in healthy, non-pregnant
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women was done and showed increased concentrations of Alp-N IgG from baseline
concentrations in those who received it.[?>! The Alps are found in 99.3% of clinical GBS
isolates.[?6] Thus, a vaccine targeting the N-terminal domains of Alps in GBS is another vaccine
strategy that could potentially decrease the burden of GBS disease through a different
mechanism of action and regardless of the bacterial-serotype.

Our findings demonstrate that the GBS-NN/NN2 vaccine induces IgA responses to all individual
Alp-N domains in the active vaccine group, with statistically significant results for Alpha-C-N,
Alp1N, and Alp2/3N domains compared to the placebo group. These results suggest that mothers
in the active group triggered a specific immune response. However, the mean concentrations of
total IgA and IgG were not statistically significant, indicating that the overall total concentrations
were not significantly different.

Although we observed significant antibody responses against Alp-N domains in our study of the
anti-GBS vaccine, the magnitude of these responses varied considerably between WLH and
women not living with HIV. For the Alp-C-N IgA domain, there was a significant difference in
mean concentration between WLH (252.4 ug/ml) and women not living with HIV (1941.7
ug/ml). This trend was also reflected with IgA for Alp1-N and Alp2/3-N, where women not
living with HIV had higher concentrations than WLH, however with p-values that were not
statistically significant. The total Alp-N IgA concentrations were lower in WLH than in women
not living with HIV, suggesting that WLH may have a higher risk of being affected by GBS due
to lower concentrations. As for the total Alp-N IgG concentrations, WLH had higher
concentrations than women not living with HIV, however with concentrations that were not
statistically significant.

Individual Alp-N IgG concentrations were not reported on as they were found to be below the
limit of quantification for the assays used by the laboratory. This is not surprising as IgA makes
up about 90% of breastmilk antibodies and Immunoglobulin M (IgM) and IgG are found in little
concentrations.[?”] Furthermore, breastmilk IgG concentrations are lower from the fourth day of
life and start to increase from the fourth month of life.[>”] The anti-Rib-N IgA concentration for
the placebo group was not reported on due to low levels for the assays too and therefore
comparisons could not be made between the vaccine and placebo cohorts.

The total protein in the breastmilk of WLH was lower than that of women not living with HIV.
This was statistically significant. Protein-based vaccines are important as proteins help elicit
immune responses and lead to accumulation of IgG in neonatal blood relative to maternal
blood,?*! thus children born to vaccinated mothers would be protected from disease. However,
HIV-exposed children could have decreased protection. Nonetheless, an antibody correlate-of-
protection (COP) in the newborn needs to be determined in order to conclude if HIV-exposed
newborns and infants would be protected from invasive GBS disease following maternal
vaccination against GBS. Research is still ongoing regarding this but serum IgG COP of
0.11ug/ml and 0.43ug/ml for Alp1-N and Rib-N respectively in neonates have been suggested.*”]
The COP for the other Alp-N immunoglobulins is still to be established in pregnant women and
their newborn children.

Our findings indicate that both WLH and women not living with HIV mounted an immune
response to the GBS-NN/NN2 vaccine however the vaccine was less immunogenic in the former
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than the latter group. This reduced immunogenicity may lead to lower levels of Alp-N maternal
antibodies being transferred to infants born to WLH, potentially decreasing vaccine protection
against EOD and LOD. This vaccine requires further investigation, specifically on antibody
persistence in pregnant and postpartum women and their infants, with larger sample sizes and
extended sample collection periods.

Importantly, the maternal, neonatal and infant morbidities observed in the study were an
incidental finding unrelated to GBS or vaccination.

Limitations

The small sample size limits the generalisability of the results and may impact statistical power.
Additionally, anti-GBS antibodies were not assessed prior to vaccination in either study group,
making it difficult to accurately evaluate vaccine-induced immunoglobulin concentrations in
breastmilk. The collection of breastmilk samples was also hindered by several factors and
samples were not collected at all required time-points. Larger sample sizes and breastmilk
volumes should be considered to improve the reliability of findings. It is also essential to assess
pre-vaccination antibody levels to better understand vaccine-induced changes.

Conclusion

Post-GBS vaccination during pregnancy, both WLH and women not living with HIV had
breastmilk IgA levels significantly greater than women in the placebo group. However, other
individual Alp-N antibodies and total Alp-N IgA and IgG showed changes that were not
statistically significant, indicating no substantial difference between the two groups for those
markers. These findings suggest that while the active vaccine may elicit a stronger immune
response in women not living with HIV for specific markers, overall differences in
immunogenicity between WLH and women not living with HIV are not universally significant
across all measured parameters. Further research with larger sample sizes is needed to better
understand the vaccine's efficacy and the impact of HIV status on maternal immunization
outcomes.
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LIST OF ABBREVIATIONS

ANC Antenatal Care Clinic

CDC Centers for Disease Control and Prevention
CHBAH | Chris Hani Baragwanath Academic Hospital
EPI Extended Programme of Immunisation
EOD Early Onset Disease

G Grams

GBS Group B Streptococcus

HIV Human Immunodeficiency Virus

IAP Intrapartum Antibiotic Prophylaxis

IgA Immunoglobulin A

IgG Immunoglobulin G

v Intravenous

LOD Late Onset Disease

Mg Milligram

Mg/dl Milligrams per decilitre

MMED Master of Medicine

MMR Maternal Mortality Rate

MTCT Mother To Child Transmission

NHRD National Health Research Database

MU Million Units

PCR Polymerase Chain Reaction

RMMCH | Rahima Moosa Mother and Child Hospital
USA United States of America

VIDA Vaccines and Infectious Diseases Analytics Research Unit
WHO World Health Organization

WITS University of the Witwatersrand
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Changes included in protocol version 2. 10 May 2024

Section Previous version Amended protocol version 2, 10
May 2024

2.1. Primary To determine the concentration | To determine the concentration of

Objective of Group B Streptococcus GBS-specific immunoglobulin G

(GBS)-specific immunoglobulin
G (IgG) in the breastmilk of

women

(IgG) and immunoglobulin A
(IgA) in the breastmilk of women

2.2 Secondary

To compare the concentrations

To compare the concentrations of

objectives of GBS-specific IgG between GBS-specific IgG and IgA
women living with HIV and between women living with HIV
those uninfected with HIV. and those uninfected with HIV.

4.4 Materials and The colostrum and breastmilk The colostrum and breastmilk will

Methods will be collected in sterile plastic | be collected in sterile plastic

specimen containers and
transported to the laboratory
technicians at the University of
the Witwatersrand Vaccine and
Infectious Diseases Analytics
(WITS VIDA) laboratory for

further processing.

specimen containers and
transported to the laboratory
technicians at the University of the
Witwatersrand Vaccine and
Infectious Diseases Analytics
(WITS VIDA) laboratory for
further processing and storage.
Samples will be shipped to
MinervaX AB Laboratories,
Sheelevigen 22, SE 22363 Lund,

Sweden for analysis.

4.5 Measurements
and observations to

be made

GBS-specific IgG antibodies,
namely, the alpha-like proteins,
anti-Alpha-like-protein 1, anti-
Alpha-like-protein 3 and anti-

Rib, will be measured.

GBS-specific IgG antibodies,
namely, the alpha-like proteins,
anti-Alpha-like-protein 1, anti-
Alpha-like-protein 3 and anti-Rib,
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as well as total IgA, will be

measured.
4.5 Measurements The WITS VIDA research The MinervaX AB Laboratory in
and observations to | laboratory at Chris Hani Sweden will be used for the
be made Baragwanarh academic Hospital | measurement of these antibodies

(CHBAH) will be used for the using quantitative nephelometry.
measurement of these antibodies

using quantitative nephelometry.

4.5 Measurements WITS VIDA laboratory will Sentence deleted

and observations to | carry out these procedures.

be made

4.7 Statistical Descriptive statistics will be Descriptive statistics will be used to
analysis used to describe the sample, and | describe the sample, and paired T-

paired T-tests will be used to tests will be used to compare the
compare the concentration of the | concentration of the
immunoglobulin G between the | immunoglobulin G and IgA
participants who are living with | between the participants who are
HIV and those who are not. living with HIV and those who are

not.
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1. INTRODUCTION

Streptococcus is a bacterium that belongs to a group of bacteria called Lactobacillus and the
phylum Firmicute. Group Beta-Hemolytic Streptococcus is also known as Group B

Streptococcus (GBS) (1). It is present in 20-40% of adults (1) and in 20-40% of pregnant women
2).

GBS causes severe infection and disease in those who have a poor immune system, and these
include neonates, the elderly, pregnant women, and those who are infected with Human Immune-
deficiency Virus (HIV) (1-4). In South Africa, 18-30% of pregnant women are living with HIV
(4) and the knowledge of GBS infection and its management is important in this population. In
developed countries, life threatening maternal infections occur in 1 in 2600 pregnancies, with 1
in 500 of these infections resulting in maternal death (1).

Neonatal infection with GBS is common (1). Early onset disease (EOD) is more common than
late onset disease (LOD). EOD is defined as neonatal disease arising from GBS infection that
occurs within the first week of life and LOD is disease which occurs after the first week of life
until the age of three months (1,4,5). Neonatal GBS infection remains a leading cause of neonatal
and infant morbidity and mortality in developed countries such as the United States of America
(USA) regardless of the use of maternal intrapartum antibiotic prophylaxis (IAP) (5). In
developed countries, the incidence of EOD is estimated at 3.6 per 1000 live births and the
incidence in developing countries is not known due to poor investigation and reporting of GBS
infections and disease, however, at least 4% of all stillbirths in African countries have been
found to be due to GBS-related sepsis (6). In Africa, the incidence of EOD is reported to be
between 0 and 2.1 per 1000 live births, LOD between 0 and 0.89 per1000 live births, and deaths
due to sepsis accounting for 13% - 46% of all live births (3). Only 1% of stillbirths in developed
countries have been found to be due to GBS (1). This shows the burden of disease in developing
countries although it is poorly reported.

In South Africa, invasive GBS disease in infants exposed to HIV in-utero has been reported in
4.46 per 1000 live births, regardless of the HIV status of these babies, whereas invasive disease
was found only in 1.98 per 1000 live births in infants that were not exposed to HIV in-utero (3).
A study by Cutland et al, on the incidence of GBS sepsis in infants exposed to HIV in-utero, in

Chris Hani Baragwanath academic Hospital (CHBAH), supported that these infants had higher
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rates of invasive GBS disease (2.72/1000 live births) compared to overall incidence rates in
infants born in other African countries and globally (7). The incidence of both EOD and LOD
was found to be higher in infants that were HIV-exposed than in those who were not even though
the rates of mother to child transmission of GBS were similar in both groups (7). The increased
risk of invasive GBS disease in the HIV-exposed infants may be due to decreased GBS anti-
capsular antibody transfer from mother to child and disturbances in the immune system of these
infants secondary to intra-uterine exposure of the virus and antiretroviral therapy (8). Infants
with intra-uterine exposure of HIV are five times more at risk for LOD than those who are
unexposed (8). Furthermore, infants exposed to HIV have an increased risk of long-term
neurological impairment (8).

The level of protection offered by vaccination against infectious diseases generally rapidly
decreases over time in individuals who are infected with HIV than in those who are not (9) as
evidenced by a rapid decrease in antibody levels in the former than the latter group (9).

The clinical presentation of neonatal disease varies from septicaemia and pneumonia (90%),
meningitis (10%) and neurocognitive impairment (10%) (1). EOD is predominantly
characterised by pneumonia, sepsis which can lead to septic shock and death, and less
commonly, meningitis (4,6). Meningitis is also a common feature of LOD (4,6). The main

feature of LOD is sepsis with or without an obvious focal source (4,6).

Globally, black women appear to be at higher risk for GBS infection compared to women of
other races (1). The incidence of LOD is also higher in neonates born to mothers of this race

group (1). New-borns with a birth weight below 2500g, born to black mothers are at an increased

risk of infection with GBS compared to those of the same birth weight and born to mothers of
other races (4,10,11).
In 2015, the worldwide morbidity associated with GBS was reported as follows.

e Maternal GBS colonisation resulted in an estimated 21.7 million GBS-exposed new-born

babies.

e Maternal GBS disease was estimated to have occurred in 33 000 women.

e Maternal GBS infection resulted in an estimated 57 000 stillbirths.

e Invasive GBS-related illness was estimated to have occurred in 319 000 neonates and

infants.
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e Neonatal encephalopathy as a subset of all invasive disease was estimated to have
occurred in 7 000 neonates.

e Preterm births resulting from maternal GBS colonisation were estimated at 3.5 million
(11).

Maternal GBS colonisation is dependent on the immune status and factors affecting the gut flora
(1). Previous GBS infection, and fever during labour could be indications of GBS infection
(1,12,13). Risk factors that amplify the risk of perinatal GBS transmission include preterm
labour, membrane rupture longer than 12 hours duration, young maternal age, Hispanic ethnicity,
invasive neonatal GBS disease in a prior pregnancy and low maternal antibodies against GBS
(1,12,13). Maternal prenatal colonisation with GBS is the most important risk factor for perinatal
disease (13). Transmission of the infection from the colonised mother to her child occurs in 29 -
85% of cases with a mean of 51% (6). The transmission rate is dependent on the microorganism
load and therefore not all neonates who have been exposed to GBS will develop invasive disease
(6,13). An estimated 1-2% of neonates born to women who have been identified as colonised
with GBS through culture of peripartum recto-vaginal swabs, develop sepsis (6).

The protection of the neonate against GBS colonisation and infection depends on the adaptive
immune response of the mother, the transplacental transfer of immunoglobulins from mother to
child during pregnancy, immunoglobulins in breastmilk, and the neonate’s own innate immune
response (1,3).

Maternal intrapartum antibiotic prophylaxis (IAP) with intravenous Ampicillin can prevent
infant EOD (1,2,4-6,11-13). Erythromycin and Clindamycin have been used in the past in
women who have a history of Penicillin anaphylaxis, but there is accruing evidence of GBS
resistance to these drugs and Vancomycin is now the recommended drug of choice for use in
women with a known Penicillin allergy (1,2,12).

The Centers for Disease Control and Prevention (CDC) recommended IAP to be administered to
women based on their risk factors for GBS colonisation (1,4). With the introduction of TAP,
EOD incidence rates have since declined in developed countries (4). In 2017, the British Royal
College of Obstetrics and Gynaecology released guidelines recommending that GBS screening

be done between 35-37-weeks’ gestation in all pregnant women to determine their GBS carrier
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state and that IAP be administered in all cases of positive carrier state and preterm rupture of
membranes (1).

Screening is done through swabs obtained from the vaginal and rectal mucosae and these are sent
for determination of microscopy, culture, and antibiotic sensitivity (1,6,11).

There is currently no recommended intervention to prevent LOD and stillbirths due to GBS (1,6).
In developed countries such as the USA, universal GBS screening is implemented to identify
pregnant women that may benefit from IAP (12). GBS screening early in pregnancy is not
recommended as colonisation is often transient and therefore may not be present at the time of
delivery (1,14-15).

There are challenges in developing countries with regards to implementation of intrapartum
prophylaxis due to a variety of factors including poor access to healthcare facilities and limited
resources at these facilities (12). IAP reduces the organism load of GBS in the mother and thus
decreases the risk of vertical transmission from mother to child (12). Through transplacental
transfer of antibiotics, IAP may reduce the incidence of EOD (12). It also decreases proliferation
of GBS in the amniotic fluid (12).

The duration of the IAP required to reduce vertical transmission is at least four hours (1,12). A
Penicillin regimen is the first line, gold-standard choice for IAP (1,2,15). Should neonatal sepsis
develop, treatment needs to be promptly instituted to prevent the associated morbidity and
mortality due to invasive GBS infection (1,12,15).

Empiric treatment should be given to neonates born to mothers colonised with GBS, those whose
mothers received IAP and those whose mothers had chorioamnionitis, regardless of the clinical
condition of the neonate (15). The empiric neonatal treatment regimen includes Ampicillin and
Gentamicin as these drugs cover GBS and a wide spectrum of organisms that commonly cause
early neonatal sepsis (15). All new-borns with sepsis are investigated for the cause of the sepsis
(15).

According to the World Health Organization (WHO), the development of an anti-GBS vaccine
against the commonest GBS serotypes is of paramount importance and may help drop the
incidence of invasive disease and LOD (1).

It has been postulated that transfer of antibodies from the mother to the foetus through the

placenta and maternal breastmilk could protect new-borns from invasive GBS disease. This
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information forms the basis of the concept of anti-GBS vaccination research and implementation
(1, 3-11,15,16).

Vaccination in pregnancy is not a new concept and some of the known vaccines that are given in
pregnancy include vaccines against Influenza, Diphtheria, Pertussis and Tetanus, and these
vaccines are given routinely in many countries (1).

There are no vaccines licensed against GBS available at present (1,4,5,11,16-18). A vaccine
against GBS would potentially eliminate the need for time-consuming maternal GBS screening,
decrease the rates of invasive maternal disease, stillbirths and of preterm labour and delivery and
provide protection against neonatal GBS-related morbidity (1). There are ten known serotypes of
GBS, and these influence the severity of the disease secondary to the infection (1,2, 4 -6, 11,
15,16). The geographical predominance of the serotypes differs and changes over time, and
ethnicity has been found to affect serotype predominance (2). The known serotypes are Ia, Ib, II,
I, 1V, V, VI, VII, VIII, and IX (1 — 6, 10-12,15-16). Serotype classification is dependent on the
capsular polysaccharides of the bacteria which also influence the severity of GBS disease as well
as the susceptibility and resistance of the bacteria to antibiotics. The serotypes are important in
the development of anti-GBS vaccines. For such vaccines to be effective, they need to include
the capsular properties of a wide range of GBS serotypes depending on which serotypes are
mostly prevalent in the geographical region (1, 2).

In the United States of America, the serotypes that mostly cause invasive neonatal GBS disease
are III (60.6%) and 1a (17.3%) and in adults the leading causes of invasive disease are serotypes
Ib, V, and VI (3). The serotypes Ia, II, and III, are the commonest disease-causing serotypes in
South Africa (7,19), accounting for 48.5% of EOD (7). Serotypes la and III together account for
80.3% of EOD and 98.2% of LOD (19). Serotype III is the most common serotype for invasive
disease in South Africa (8). Serotypes Ia and III account for 53.6% of GBS-disease in children
older than three months. Individually, serotypes Ib, II, IV, and V, account for less than 6% of
EOD and LOD (19). Serotypes VI, VII, VIII, and IX, are rare in the South African population
(19)

The concentration of maternal antibodies transferred to the foetus and neonate following
maternal vaccination depends on the timing of maternal vaccination, the functionality of the
placenta and the total concentration of maternal antibodies (17). New-borns that receive a greater
number of immunoglobulins at birth and during breastfeeding will continue to have protection
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against infections until they can mount their own immunity (17), however it is not yet known

what the exact concentration of maternal vaccine-induced immunoglobulin needed to prevent

invasive GBS disease in the new-born is (1). More research on this is needed for the

development of an effective anti-GBS vaccine. In a non-randomised, phase 2, open-label,

multicentre study by Heyderman et al (3), evaluating the safety, tolerability, and immunogenicity

of a trivalent GBS vaccine against the serotypes Ia, 1b, and III, in pregnant women living with

HIV and HIV uninfected pregnant women, the findings were that the vaccines were less

immunogenic in the women infected with HIV regardless of their CD4 cell count compared to

the women who were HIV negative. There was also a decreased serotype-specific antibody

transfer from mother to child in the group of women infected with HIV.

Some of the studies on vaccines that have been in clinical trials are listed below (20).

STUDY TITLE

RESULTS

A phase 1, randomised, placebo-controlled,
observer-blinded trial evaluating the safety,
tolerability, and immunogenicity of a
multivalent GBS vaccine in healthy adults
aged between 18 and 49 years.

- 365 participants were recruited.

- The results showed the vaccine to be
safe and tolerable, and that it induced
an immune response, with minimal,
non-life-threatening side effects.

- Adverse effects and mortality rates

following vaccination were between

vaccine in pregnant women living with HIV
and pregnant women who do not have HIV
and their offspring.
- A phase 2, open label, multicenter
study.
- The study investigated the antibody
transfer ratios from mother to child in
women living with HIV and women

uninfected by HIV.

- Atlanta, Georgia, USA. 0-1.92%.
Comparison of the magnitude of the antibody - Completed.
response and safety of a GBS trivalent - Results not published.
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- Blantyre, Malawi and Soweto, South

Africa.
Group B Streptococcus vaccine in healthy - There were no serious adverse effects
females (MVX0002). and mortality in both the groups that
- A phase 1 randomised, single centre, were administered the active vaccine
double-blind, placebo-controlled, and placebo.
parallel group study evaluating the - The concentration of immunoglobulin
safety, tolerability, and more than doubled from day 1 to day
immunogenicity of 2 doses of GBS 85 only in the group that received the
vaccine. active vaccine.

- Wales, United Kingdom.

A phase 2 trial to evaluate the safety, - Ongoing
tolerability, and immunogenicity of a
multivalent GBS vaccine in healthy pregnant
women and those who are not pregnant and

their offspring.

- Soweto, Johannesburg, South Africa.

In South Africa, the extended programme of immunisation (EPI) is implemented for childhood
immunisation against a wide range of infections and has been monumentally important in
decreasing the under-five mortality rates (21). An anti GBS-immunisation programme in
childhood would however not be an effective solution for the overall morbidity and mortality
associated with GBS infection as it would not prevent preterm delivery and its complications,
EOD, and maternal complications secondary to GBS.

In summary, IAP is an effective measure in the prevention of neonatal GBS-related EOD. While
well-utilised and beneficial in developed countries, the use in developing countries is largely
constrained by poor resources. IAP is not beneficial for women delivering in less than four
hours from the time at which [AP is started. A peri-partum vaccination against GBS seems
promising, safe, and cost-effective for the prevention of maternal, foetal, neonatal and infantile

complications secondary to GBS infection. Breastfeeding will allow transfer of antibodies from
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the vaccinated mother to her child (22) and thus vaccination is a promising solution to neonatal
GBS infection especially in developing countries where breastfeeding may be the main method
of neonatal and infant feeding.

2. STUDY OBJECTIVES

2.1. Primary objective

To determine the concentration of GBS-specific immunoglobulin G (IgG) and immunoglobulin
A (IgA) in the breastmilk of women having received a novel anti-GBS vaccine during pregnancy
in the third trimester of pregnancy, within 48 hours of childbirth, and at 28 days and 56 days
postpartum.

2.2. Secondary objectives

To compare the concentrations of GBS-specific IgG and IgA between women living with HIV
and those uninfected with HIV.

To describe the maternal and perinatal outcomes in women receiving the GBS vaccine.

To describe the infant morbidity and mortality rates in the first three months of life.

3. STUDY SETTING

The study will be conducted in Rahima Moosa Mother and Child Hospital (RMMCH) and Chris
Hani Baragwanath Academic Hospital (CHBAH) in Johannesburg, South Africa. It will be done
in the antenatal clinics, labour wards, and research units of these hospitals. RMMCH is a
secondary level hospital situated in Johannesburg, South Africa. The hospital offers obstetrics
and gynaecology and paediatric services and is an academic hospital for the University of the
Witwatersrand (23). The hospital is a referral hospital for the near-by clinics (23).
CHBAH is the third largest hospital in the world and the largest in South Africa (24). Itis a
tertiary referral hospital, situated in Soweto, Johannesburg, and is an academic hospital for the
University of the Witwatersrand (24).

4. METHODOLOGY

The study will be conducted as a sub-study of a currently enrolling phase 2 multi-centre,
randomised, placebo-controlled, double-blind, parallel group study to evaluate the safety,
tolerability, and immunogenicity of two doses of a recombinant protein vaccine against Group B
Streptococcus, GBS-NN/NN2, in women who are pregnant and living with HIV and women who

are pregnant and do not have HIV, and their new-born babies. In this main study, 150 pregnant
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women were enrolled, and their new-born babies will be followed up from birth until 12 months
after delivery (25). 60 pregnant women living with HIV were injected with two doses of 0.5ml of
NN/NN2 (50 micrograms of NN and 50 micrograms of NN2) and 15 pregnant women living
with HIV were injected with two doses of a placebo, which contained 0.5ml of 0.9% normal
saline. 60 pregnant women not infected with HIV were injected with two doses of the vaccine as
in the case of the women who are infected with HIV and 15 pregnant women not infected with
HIV were similarly given two doses of the placebo as with the control participants in the group
of women who are infected with HIV. The participants were screened at gestational ages
between 24 and 28 weeks. The vaccine doses were administered 28 days apart (25). The placebo
groups were included for a better analysis of the immune response following vaccination (25).
This sub-study will be conducted as a prospective, observational cohort study determining the
concentration of GBS-specific IgG and IgA in the breastmilk of women who are living with HIV
and those who are uninfected following vaccination with two doses of anti-GBS (GBS-NN/NN2)
vaccine in pregnancy at gestational ages of 26 and 30 weeks. The collection of the breastmilk
samples will be done at three points in the postpartum period, namely within 48 hours of birth,
and at 28 +/- 6 days and 56 +/- 6 days following childbirth. The informed consent for the study
will be obtained from the participants antenatally. The findings of this study will be combined
with those of a similar sub-study of the main study which is to be conducted in Kampala,
Uganda, titled Maternal Antibody in Milk After vaccination in Uganda. The objectives of the
sub-study in Kampala, are to determine the total immunoglobulin A and anti-alpha c protein
concentrations in the colostrum and breastmilk of women living with HIV and those who are not
infected with HIV, in the postpartum period, within 48 hours of childbirth and at 28 days and 56
days post-delivery following vaccination with two doses of a novel anti-GBS vaccine in
pregnancy. The findings of these two sub-studies will be combined and published together in the
Pan-African Clinical Trials Network.

4.1. Data collection

Data will be collected. It will be collected by the principal investigator onto paper-based data
collection forms from the participants enrolled into the study at RMMCH and CHBAH. The
data will be captured onto a password protected Excel database, which will be kept on the
investigators password-protected computer.

4.2. Inclusion and exclusion criteria

31



For the participants to be a part of the sub-study, they must meet the inclusion criteria and have
none of the exclusion criteria as stipulated in the MVX-0005 ZA protocol (25). Participants
must be breastfeeding and agree to participate in the sub-study by signing the informed consent
document.
Inclusion criteria:
Study participants fulfilling the following criteria are eligible to participate in the main study:
1. Age between 18 and 40 years.
2. Pregnant women who are between 26 weeks and 30 weeks gestation on the planned day
of vaccination with a singleton, uncomplicated pregnancy.
3. Women living with HIV, with an HIV viral load of less than 1000 copies and on
antiretroviral therapy for at least 3 months prior to screening and clinically well.
Exclusion criteria:
Exclusion criteria as per the MVX-0005_ ZA protocol (25).

1. Women with poorly controlled chronic medical conditions.

4.3. Sample size

One hundred and fifty participants will be included in this sub-study, of which 15% are expected
to be lost to follow up. As per the main study design, 15 pregnant women in each group will
receive a placebo vaccine. The main study’s sample size calculation postulated that a sample size
of 54 per group would provide approximately 90% power to detect differences in placental
transfer rates. The sub-study will attempt to enrol all 150 participants enrolled in the main study
but will also anticipate a drop-out rate of 15%. The sub-study will attempt to ensure an equal
number of participants in the HIV-infected and HIV-uninfected groups to ensure comparisons
can be made. As the sub-study is observational and descriptive of GBS immunoglobulin levels,
the study sample did not need to be powered to detect differences between the groups. The
participants were recruited at different gestational ages in the first trimester of pregnancy.

4.4. Materials to be collected.

One to two millilitres of colostrum and of breastmilk will be collected from each breast. The
colostrum and breastmilk will be collected in sterile plastic specimen containers and transported
to the laboratory technicians at the University of the Witwatersrand Vaccine and Infectious

Diseases Analytics (WITS VIDA) laboratory for further processing and storage. The samples
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will be shipped to MinervaX AB Laboratories, Sheelevagen 22, SE 22363 Lund, Sweden, for
analysis. The principal investigator of this sub-study will endeavour to collect as many of the
breastmilk samples as possible. However, due to the study being conducted across two sites and
the variable times at which deliveries may occur, the research staff of the two participating
research units will be asked to assist with the collection of the required samples.

4.5. Measurements and observations to be made.

GBS-specific antibodies, namely, the alpha-like proteins, anti-Alpha-like-protein 1, anti-Alpha-
like-protein 3, Anti-alpha C, and anti-Rib, as well as total IgG and IgA will be measured. The
unit of measurement will be microgram/millilitre. The MinervaX AB Laboratory in Sweden will
be used for the measurement of these antibodies using quantitative nephelometry. All technical
machinery will be provided by the laboratory. The samples will be collected and transported at
room temperature to the laboratory where it will be stored at -70 degree Celsius, for the lipid
layer to settle and thereafter, the lipid layer of the colostrum and milk will be removed. The
second and final step would be to analyse the concentration of the immunoglobulins in the milk
that is devoid of the lipid layer, and this will be done at room temperature.

4.6. Data analysis

Confidential study participant information will be transferred by the principal investigator of the
sub-study into the secure, double password protected database. Paper data collection forms will
not contain study participant names, but participants will be identified by their MVX-005-ZA
study identification numbers. Paper forms will be kept in a secured locked cabinet to which only
the principal investigator will have access. The informed consent will be obtained in any of the
South African languages and a translator from nursing staff members at the hospitals where the
study will be conducted will be used for translation of the information between the principal
investigator and participants who do not speak South African languages and only speak
Chichewa and or Shona. The original signed informed consent forms will be saved by the
principal investigator on the password-protected database and the participants will keep the
copies.

4.7. Statistical analysis

Descriptive statistics will be used to describe the sample, and paired T-tests will be used to
compare the concentration of the immunoglobulin G and IgA between the participants who are

living with HIV and those who are not. The strength of association will be expressed as odds
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ratios with a 95% confidence interval. P values of less than 0.05 will be taken as being
statistically significant. Statistical advice will be sought from a medical statistician where
necessary.

2. ETHICAL CONSIDERATIONS

The study will begin after approval from the University of the Witwatersrand Human Research
Ethics Committee (HREC), WITS VIDA, VIDA Nkanyezi and RMMCH and CHBAH to
conduct the study has been given.

Informed consent from the participants will be obtained in writing antenatally and an explanation
of the aim of the study, the methods, and the benefits and possible hazards of the study will be
stated in detail before any procedure is carried out. The participants will be informed that they
may decide to withdraw from the study at any given point should the need to do so arise without
having to give an explanation. If any new information accrues that requires amendments to the
study, the participants will be informed and given a new informed consent form to sign.

The study is approximated to be conducted over 14 months from the period of data collection to
the final report write-up. It will be registered with the National Health Research Database
(NHRD) as well as the Pan-African Clinical Trials Network.

TIMING

R - - - o, - - - s
899- 1915- 1927- 194l- 1954- 1963- 1982- 1995- ua- D23- 2ZU36-

09.08

3. FUNDING
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Participant transport reimbursement will be paid as part of the main study in which the
participant is participating, no further reimbursement will be provided as part of this sub-study.
WITS VIDA research laboratory will cover the costs of the breastmilk sample storage and
analysis.
Paper copies, case report forms, all other stationery, as well as the sterile plastic bags for the
collection of breastmilk will be covered by the principal investigator’s personal funds.
Funding applications will be made to the School of Clinical Medicine at the University of the
Witwatersrand MMED fund as well as to the University of the Witwatersrand Faculty Individual
Fund.
4. POTENTIAL LIMITATIONS
e The measurement of naturally occurring anti GBS anti-capsular antibodies were not
measured prior to the women being vaccinated in both the study groups. The breastmilk
immunoglobulin levels may therefore not be a true reflection of the vaccine-induced
immunoglobulin concentration.
e [oss to follow up of participants.
e Women who choose not to breastfeed anymore and opt for an alternative method of
neonatal feeding.
e Maternal death prior to childbirth or collection of breastmilk samples.
e Maternal morbidity necessitating drugs that may have adverse effects on the quantity of
breastmilk production.
e Maternal high-care unit or intensive care unit admission preventing attainment of
breastmilk samples due to maternal critical condition.
e Women who test positive for HIV after study group allocation has already been made

may make interpretation of results difficult.
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APPENDIX C - List of figures and tables

Figure 1: Log transformed IgA concentrations of N-terminal domains of Alpha-C, Rib, Alpl,
Alp 2/3, total Alp-N IgA and IgG and total protein for the vaccine and placebo groups

Figure 2: Maternal total Alp-N IgA and IgG, total protein and individual Alp-N IgA
concentrations (ug/ml) in Women Living with HIV (positive) and women uninfected with HIV
(negative).

Table 1: Comparison of delivery outcomes in WLH and uninfected women following antenatal
vaccination with GBS-NN/NN2

Table 2: Randomisation arms and number of breast milk samples collected at the three time points
post-delivery in women living with HIV and uninfected women

Table 3: Geometric mean concentration (ug/ml) of Alp-CN, AlpIN, and Alp2/3N IgA in women
receiving the active vaccine and those in the placebo group

Table 4: Geometric mean concentration (ug/ml) of antibody-mediated Alp-N total IgA and IgG
and total protein in the vaccine and placebo groups

Table 5: Breastmilk immunoglobulin concentrations between women living with HIV and those
not living with HIV.
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APPENDIX D — Study data collection sheet
STUDY NUMBER

DATE OF BIRTH.......oooii
GRAVIDITY ..
PARITY .o
OUTCOMES OF THE PREVIOUS PREGNANCIES

e Termination of pregnancy (State which pregnancies)

e History of neonatal sepsis A.Yes B. No
RACE . .
LAST NORMAL MENSTRUAL PERIOD. ..ottt
BOOKING INFORMATION

e Booked A. Yes B. No

® Date of DOOKING. .....ouiiiiii i

e Gestational age at BOOKING.........coovuiiiiiiii e

e Haemoglobin level...........oooiiiiiii

e Rhesus antigen A. Positive B. Negative

e Rapid Plasma Reagin A. Positive B. Negative

e HIV status A. Positive B. Negative
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e [ftested positive for HIV, CD 4 cell

ANTENATAL CLINIC USED A. Rahima Moosa Mother and Child Hospital B. Chris
Hani Baragwanath Academic Hospital
ULTRASOUND SCAN: A. Yes B.No

e [fyes to above, state date of first scan..............coooviiiiiiiiiiii

ESTIMATED DATE OF DELIVERY BY ULTRASOUND SCAN

MEDICAL CONDITIONS  A. Yes (Specify.....cvviiiiiiiiiiiiiiiiii e ) B. No
CHRONIC PRESCRIPTION MEDICATION USE A. Yes (Specify..................... ) B. No
OVER-THE-COUNTER MEDICATION USE A. Yes (Specify................ ) B. No
RECREATIONAL DRUG USE A.Yes (Specify.....ccoovvieiiiinni. ) B.No
HERBAL MEDICATION USE A.Yes B. No

KNOWN ALLERGIES. A. Yes (Specify...........ccenn.... ) B. No

ANTIBIOTIC USE DURING THE PREGNANCY A.Yes B. No

e Ifyes to above, state the reason(s)...........cooevvviiiiiiiiiiiniennenn...

DATE OF ACTUAL DELIVERY ....viiiii e
GESTATIONAL AGE AT DELIVERY ....oiviiiiiii e,
MODE OF DELIVERY ..ot A. Vaginal B. Caesarean section

e [f caesarean section, state the reason ...............cooeeiiiiiiiiiiiiiiiinieaann...

PREVIOUS MODE OF DELIVERY ...................... A. Vaginal B. Caesarean section

e If caesarean section, state the reason ..............cooviiiiiiiiiiiiiii i,

SITEOF DELIVERY ...t A. Home B. Health facility C.
Other (Specify...........cceoeen. )

BIRTH WEIGHT A.>2500g B. <2500g

APGAR AT 10 MINUTES A.>7 B. <7

INTRAPARTUM ANTIBIOTIC ADMINISTRATION?  A. Yes B. No
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e [fyes to above, state the reason ...,

MATERNAL COMPLICATIONS AT BIRTH A. Yes (Specify............. ) B.No

If yes to above, state the clinical outcome................c.ooovviiiiii.n.

NEONATAL ADMISSION......cccooviiiiininininnne. A. Yes B. No
o [fyes to above, state the reason ............c..ooiiiii i
e [fyes to above, state duration of admission ..............coceoeviiiiiiiiiiiiiinien..

e [fyes to above, state the clinical outcome ................oooiiiiiiiii

RECIPIENT OF ANTIBIOTICS IN THE PAST 2 WEEKS? A.Yes B.No
e [fyes to above, reason for antibiotics...........covveiiiiiiiiiiiiiiinnn.
e [fyes to above, name of antibiotiCs..........coevviiiiiiiiiiiiiiiiiie,
e [fyes to above, date of antibiotic INTtHAION. ..........oouiiiiii i,

e [fyes to above, duration of antibiotic administration...................coeeveiiiiinnn.

FEVER IN THE PAST 2 WEEKS? A.Yes B.No

e Ifyes to above, name of medication(s) given if any.............ccoooeeviiiiiiiiininnn...

FEEDING METHOD  A. Exclusive breastfeeding B. Exclusive formula feeding C. Mixed
feeding D. Other (Specify................ )

IF PLANNING ON BREASTFEEDING, PLAN FOR DURATION OF BREASTFEEDING IN
MONTHS......cooii

DATE OF FIRST ANTI GROUP B STREPTOCOCCUS VACCINE

GESTATIONAL AGE AT FIRST ANTI GROUP B STREPTOCOCCUS
VACCINATION. ...
DATE OF SECOND ANTI GROUP B STREPTOCOCCUS VACCINE

GESTATIONAL AGE AT SECOND ANTI GROUP B STREPTOCOCCUS
VACCINATION. ...t
SIDE EFFECTS FOLLOWING THE VACCINE A. Yes B. No

e [fyes to above, state the side effects..............c.ooeiiiiiii

DATE OF INITIATION OF BREASTFEEDING.......c.ccociiiiiiiiiiiiie,
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DATE OF COLLECTION OF SAMPLES:

LEFT BREAST:

DATE OF COLLECTION OF COLOSTRUM...........cooiiiiiiiiiiii,
TIME OF COLLECTION OF COLOSTRUM.........cccoiiiiiiiiiiiiiiin,
VOLUME OF COLOSTRUM COLLECTED.........cccccoiiiiiiiiiiiiiiiiiens
RIGHT BREAST:

DATE OF COLLECTION OF COLOSTRUM...........cooiiiiiiiiiiiii,
TIME OF COLLECTION OF COLOSTRUM.........cccoioiiiiiiiiiiiin,
VOLUME OF COLOSTRUM COLLECTED.........cccccoiiiiiiiiiiiiiiien
LEFT BREAST:

DATE OF COLLECTION OF BREAST MILK.......coiiiiiiiiiiiiiiiea,
TIME OF COLLECTION OF BREAST MILK.......cooiiiiiiiiiiiias
VOLUME OF BREAST MILK COLLECTED........ccceiiiiiiiiiiiiiiiiiin
RIGHT BREAST:

DATE OF COLLECTION OF BREAST MILK.......coiiiiiiiiiiiiiiiea,
TIME OF COLLECTION OF BREAST MILK.....ccooiiiiiiiiiiiiiia
VOLUME OF BREAST MILK COLLECTED........ccceiiiiiiiiiiiiiiiiiiea
PLANNING ON CONTRACEPTION? A, Yes B.No

o [fyes to above, type of CONtracePtion. .. .. ..o.vvuieiuiitiit ittt
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APPENDIX E - Participant informed consent form
Anti-Group B Streptococcus Immunoglobulin Concentration in Maternal Breastmilk Following

Vaccination During Pregnancy

1. Thave been given a Participant Information Sheet which explains the nature and processes
involved in this study, which is attached hereto.

2. Iwas given time to read it, or had it read to me, in the language I best understand.

3. I'was given time to ask any questions I wanted to and found any answers given to me to be
reasonable and satisfactory.

4. 1 believe I fully understand why the study is being conducted and what the intended
outcomes will be.

5. T understand that there will be no immediate benefit to me, should I agree to participate,
nor will I receive any payment; conversely, participation will not cost me anything but my
time.

6. Ihave given the study investigator the permission to send my breastmilk samples to WITS
VIDA laboratory for the initial processing and storage and then to ship it to MinervaX AB
Laboratories, Sheelevagen 22, SE 22363 Lund, Sweden, for analysis.

7. T understand that, even if I initially consent to take part in the study, I may subsequently
withdraw at any time and would not be required to give any reasons; if that happened, any
data collected about me for the purposes of the study would immediately be destroyed,
unless I give consent for it to be retained

8. I have been given a range of contact details, listed below. If I require further information
or become concerned about any aspect of this study, I am free to speak to any of these

contacts.

Contact details:
Dr Mapula Mahasha, Principal Investigator.
Telephone no. 0837140330.

E-mail at mapulamahasha06(@gmail.com
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Professor CB Penny, Chairperson of the Human Research Ethics Committee (Medical) at the
University of Witwatersrand, on telephone no. 011 717 230.

Ms. Z Ndlovu or Mr Rhulani Mkansi, Committee Secretariat, telephone nos.: 011 717 2700
or 1234.

Name of Participant:

Signature:

Date:

Consent obtained by:

Name:

Signature:

Date:
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APPENDIX F — Participant study information sheet

Study title: Anti-Group B Streptococcus Immunoglobulin Concentration in Maternal Breastmilk
Following Vaccination During Pregnancy

Greetings! I, Dr Mapula Mahasha, am a medical doctor and a Master of Medicine in Obstetrics

and Gynaecology student at the University of the Witwatersrand. I am doing research to

determine the levels of antibodies in the colostrum and breastmilk of women who have been

vaccinated with two doses of an experimental vaccine against Group B Streptococcus, which is

also known as GBS, during pregnancy. I am the principal investigator in this study and will be

collecting colostrum and breastmilk samples for analysis and will be responsible for analysis of

the results of the study. GBS is a serious cause of stillbirth and neonatal sepsis and death as well

as maternal sepsis in both the developing and developed countries, including South Africa.

The objective of the study is to determine the levels of GBS-specific antibodies in the breastmilk

of women having received a novel anti-GBS vaccine during pregnancy in the third trimester of

pregnancy. The samples will be collected within 48 hours of childbirth, and at 28 days and 56

days postpartum and processed and stored at WITS VIDA laboratory and then shipped to

MinervaX AB Laboratories, Sheelevagen 22, SE 22363 Lund, Sweden for analysis of the

immunoglobulin concentrations.

Invitation to Participate: I am inviting you to take part in this research study.

What the study involves.

1. The study will start after the Human Research Ethic Committee has given approval for
conduct of the study and the collection of data from you will take approximately four
months.

2. You will have received two doses of an anti GBS vaccine at two separate intervals during
pregnancy in the third trimester and your colostrum and breastmilk will be collected and
tested for the level of anti GBS antibodies, called immunoglobulin G, Immunoglobulin A
and anti-alpha like proteins 1, 3, C and anti-Rib. These will be collected from both your
breasts within 48 hours of childbirth and at 28 plus/minus 6 days and 56 plus/minus 6 days
after birth.

3. The colostrum and breastmilk will be collected at the hospital in which you were

vaccinated in, namely, Rahima Moosa Mother and Child hospital and Chris Hani
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Baragwanath Academic Hospital. One to two millitres of colostrum and of breastmilk from

each breast will be collected for testing of the anti GBS immunoglobulin concentrations.

Risks of being involved in the study: the only risk of being involved in the study is the possible
mild pain that may come after you express your breasts for the collection of the breastmilk.
Benefits of being in the study: the overall benefit is that should this vaccine that I am investigating
be able to reduce the complications due to GBS in pregnant women and their offspring, women of
child-bearing age, and their infants will have low rates of death and long-term complications
associated with GBS.

Alternative procedures or courses of treatment that might be advantageous to the subject.
Currently, prevention of GBS-associated maternal and neonatal complications is through the
administration of antibiotics during labour to women at high risk of GBS colonization. There are
currently no licensed vaccines against GBS as these vaccines are still undergoing studies. An
effective vaccine against GBS would significantly reduce the complications associated with the
infection and that is the reason I am investigating this vaccine, to determine the immune response
that it induces if any and analyse it.

You will be given pertinent information on the study while involved in it and after the results
are available.

Participation is voluntary. If you choose to not participate in my study, you will not be penalised
from receiving the benefits of the services that are offered at Rahima Moosa Mother and Child
hospital and Chris Hani Baragwanath Academic hospital. You may decide to withdraw from the
study at any time should the need to do so arise without having to explain the reasons for
withdrawal and any data collected from you will be destroyed unless you specifically consent to
its retention.

Reimbursements: You will not be remunerated for participating in the study.

Confidentiality: Information will be strictly confidential and will only be available to me and my
supervisors and sponsors.

All data collected during the study will be securely retained for two (2) years if a scientific
publication arises from the study and six (6) years if there is no publication. Thereafter I will

destroy it accordingly.
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Anonymity: Your information will be captured confidentially, and no names will be captured on
the capturing system.

Contact details of researcher/s: if you would like to get more information regarding this study,
you may contact me on 0837140330 and or via email at mapulamahasha06@gmail.com
Outputs: The outcome of the study is to determine the levels of the anti GBS-specific
immunoglobulin G, immunoglobulin A, anti-alpha like protein 1, 3 and C and anti-Rib in the
breastmilk of women living with HIV and those who are uninfected and compare these levels as
well as your pregnancy outcomes.

Contact details of the Human Research Ethics Committee — for reporting of complaints /
problems.

This study has been approved by the Human Research Ethics Committee (Medical) of the
University of the Witwatersrand, Johannesburg (“Committee”). A principal function of this
Committee is to safeguard the rights and dignity of all human subjects who agree to participate in
a research project and the integrity of the research.

If you have any concern over the way the study is being conducted, please contact the Chairperson
of this Committee who is Professor Clement Penny, who may be contacted on telephone number

011 717 2301, or by e-mail on Clement.Penny@wits.ac.za. The telephone numbers for the

Committee secretariat are 011 717 2700/1234 and the e-mail addresses are

Zanele.Ndlovu@wits.ac.za and Rhulani.Mukansi(@wits.ac.za

Thank you for reading this Study Information Sheet.
Date: 2021 June 30
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APPENDIX G - Permission to conduct sub-study

wits YIDA Research Unit

Wits Leaming Centre Building
11" Floor West Wing

Chris Hani Baragwanath Academic Hospital
Chris Hani Road, Diepkloof, Soweto, South Africa UNIVERSITY OF THE WITWATERSRAND
e-rmail: info@ wits-vida.org Tel: +27(11) 983 4283 VACCINES & INFECTIOUS DISEASES ANALYTICS

Professor C Penny

wWits University Human Research Ethics Committee
Research Office

Faculty of Health Sciences

Phillip Tobias Building

Cnr York road and 29 Princess of Wales Terrace
Parktown

2193

23 August 2021

Dear Wits HREC

Re:ANnt Group B Streptococcus Immunoglobulin Concentration in Maternal Breast Milk Following
“accination in Pregnancy.

HREC protocol number: M21055&

Principal researcher: Dr Mapula Mahasha (Wits student number: 383151)

The MWX-0005 study (A two-centre, two country, randomised, placebo controlled, double-blind, parallel
group study to evaluate the safety, tolerability and immunogenicity of two doses of Group B
Streptococcus vaccine {GBS-MNMN/MNMNZ2) in women who are pregnant and living with HIV and Women who
are pregnant and do not have HIWV), HREC protocol number 200610 is currently being conducted at
WitsWIDA (Chris Hani Baragwanath Academic Hospital) as well as at vVIDA-Nkanyezi {Rahima Moosa
Mother and Child Hospital).

The abovementioned MMED projectis will be conducted as a sub-study within the MWX-0005 study.
Permission to conduct the sub-study is hereby given by Professor Shabir Madhi — national coordinating
investigator of the MX\w-0005 study. The sub-study will be supervised by Dr Aamy Wise (acting Head

Q8G, RMMCH) and Dr Renate Strehlau (Site lead WIDA-Nkanyezi).

Yours sincerely

O

Professor S. Madhi

r » .

UNIVFRSITY QYF TIIF ':E—‘ NI X '

WITWATERSRAND. %32 Rc ‘ iy
IOHANNLSBURG =

& division of Wits Health Consortium (Pt ¥) Ltd Reg No.: 97/15443/07 31 Princess of W ales Terrace, Parktown, 2193, South Africa
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APPENDIX H -Permission to conduct study at the hospital

GAUTENG PROVINCE
= REPUBLIC OF SOUTH AFRICA
MEDICAL ADVISORY COMMIITEE

"7/2

)

,,
=

CHRIS RANI BARAGWANATH ACADEMIC HOSPITAL

PERMISSION TO CONDUCT RESEARCH

Date: 28" September 2021
TITLE OF PROJECT:
Anti-Group B Streptococcus Immunoglobulin Concentration in Maternal Breast Milk Following
Vaccination During Pregnancy.

UNIVERSITY: Witwatersrand
Principal Investigator: Dr M Mahasha

Department: Obstetrics & Gynaecology
Supervisor : Dr Amy Wise

Permission Head Department (where research conducted): Yes
NHRD No. 202108 047

The Medical Advisory Committee recommends that the said research be conducted at Chris
Hani

Baragwanath Academic Hospital. The CEO / management of Chris Hani Baragwanath
Academic

Hospital is accordingly informed and the study is subject to:-
e Permission having been granted by the Committee for Research on Human

Subjects of the University of Witwatersrand.

e The Hospital will not incur extra costs as a result of the research being conducted on its

patients within the hospital
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® The MAC will be informed of any serious adverse events as soon as they occur e

Permission is granted for the duration of the Ethics littee Approval.

Committee Approval.

‘/ ..... x-/- ........... for
Recommendeﬁ//

(On behlf of the MAC) (On be If of the MAC)

Date:
Date: 28/09/2021 / / A> ]

Hospital Management
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APPAENDIX I - Permission to conduct study at the hospital

GAUTENG PROVINCE

2> REPUBLIC OF SOUTH AFRICA

Rahima Moosa Mother and Child Hospital
Enquiries: Adjunct Professor Ashraf Coovadia
Tel: 011 4709284

Email: Karen.Marshall@wits.ac.za

TITLE OF RESEARCH PROJECT:
"ANTI-GROUP B STREPTOCOCCUS IMMUNOGLOBULIN CONCENTRATION IN
MATERNAL BREASTMILK FOLLOWING VACCINATION DURING PREGNANCY"

NAME OF SUPERVISOR:
Dr Amy Wise

NAME OF RESEARCHER:

Dr Mapula Mahasha

Department of Obstetrics and Gynaecology
University of the Witwatersrand

NHRD REF NO: GP_202108 047
Dear Dr Mahasha,

Permission is granted for you to conduct the research as indicated in the title above.

The terms under which this permission is granted is contained in the Researcher Declaration
form that you have signed. Failure to comply with these conditions will result in the withdrawal
of such permission. No research can be started at this facility until full ethics clearance has
been granted.

It is crucial for you to inform the Research Coordinator, Karen Marshall, of the actual start and
end dates of your study. This could be done by e-mail.

Should the study commence more than 12 months after receipt of this approval letter you will
have to go through the process of applying again.

You are strongly advised to keep a signed copy of the declaration form to ensure that the
terms of this agreement are always complied with.

Yours sincerely,

N e, O >

ADJUNCT PROFESSOR ASHRAF COOVADIA
Acting Senior Clinical Manager
Rahima Moosa Mother and Child Hospital

Date: 29 January 2025
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APPENDIX J - Ethics clearance

e

UNIVERSITY OF THE é
WITWATERSRAND, N7
JOMANNESBURG
R49 Dr M Mahasha *
HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)

CLEARANCE CERTIFICATE NO. M210556

NAME: Dr M Mahasha DEGREE: M Med (O&G)
Principal Investigator)

SCHOOL: School of Clinical Medicine
Department of Obstetrics and Gynaecology
Medical School
University

PROJECT TITLE: Anti Group B Streptococcus immunogilobulin
concentration in maternal breastmilk following
vaccination in pregnancy

DATE CONSIDERED: 2021/05/28
DECISION: Approved conditionaliy
CONDITIONS: This approval applies to the Chris Hani

Baragwanath Acadmic Hospital (2022/10/24
Rahima Moosa Mother and Child Hospifal
(2025/03/05) sites

NOTE: For permission to use or conjct student stydy participants, please
contact the Registrar’s offig€ - <Nicoleen.Potgieter@wits.ac.za>

SUPERVISOR: Drs A Wise and R Strefflau

APPROVED BY:

Professor P Ruff,f:hairperson, REC (Medical)

DATE OF APPROVAL: 2021/10/22 EXPIRY DATEf 2026/10/21

This Clearance Certificate is valid for § years from the.daté of approval An extepsion may be applied for.

DECLARATION OF INVESTIGATORS

To be completed in duplicate and ONE COPY returned to the Research Office secretariat on the 3rd fioor, Phillip
Tobias Building, Parktown, University of the Witwatersrand, Johannesburg.

Ifwe fully understand the conditions under which | am/we are authorized to carry out the above-mentioned research
and l/we undertake to ensure compliance with these conditions. Should any departure be contemplated from the
research protocol as approved, I/we undertake to submit details to the Committee. | agree to submit a yearly
progress report in the format available at hitps://wits.ac.za/researchiresearcher-su; ort/research-ethics/ethics-
committees/. This 7 is due annually, for the duration of the Clearance Certificate, beginning on the first
of
Xz

proval above. Unreported changes to the study may invalidate the clearance given by the

anniversary of Da
HREC (Medicaly.

Wt

/ (| L0 _MBECH 2075
Signaturd’c oWTal Investigator Date
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APPENDIX K — Journal article guidelines: SAMJ
SOUTH AFRICAN MEDICAL JOURNAL

Submission Preparation Checklist.

The South African Medical Journal is a monthly, peer reviewed, general medical journal
publishing leading research impacting clinical care in southern Africa. We do not consider
submissions outside Southern Africa.

All submissions must meet the following requirements.

o Please ensure you have submitted a regular version of the manuscript i.e. full text with
author details and an anonymised version (author details remove). Failure to do so will
result in your manuscript being returned to you.

o The submission has not been previously published, nor is it before another journal for
consideration (or an explanation has been provided in Comments to the Editor).

e The submission file is in Microsoft Word document file format.

o The text is single-spaced; uses a 12-point font; employs italics, rather than underlining
(except with URL addresses); and all illustrations, figures, and tables are placed within
the text at the appropriate points, rather than at the end.

o The text adheres to the stylistic and bibliographic requirements outlined in the Author
Guidelines.

e Disclosure of whether any artificial intelligence (Al)-assisted technologies (such as Large
Language Models [LLMs], chatbots, or image creators) has been used in the production
of submitted work.

Research
Guideline word limit: 4 000 words

Research articles describe the background, methods, results and conclusions of an original
research study. The article should contain the following sections: introduction, methods, results,
discussion and conclusion, and should include a structured abstract (see below). The
introduction should be concise — no more than three paragraphs — on the background to the
research question and must include references to other relevant published studies that clearly
lay out the rationale for conducting the study. Some common reasons for conducting a study are
to fill a gap in the literature, a logical extension of previous work, or to answer an important
clinical question. If other papers related to the same study have been published previously,
please make sure to refer to them specifically. Describe the study methods in as much detail as
possible so that others would be able to replicate the study should they need to. Results should
describe the study sample as well as the findings from the study itself, but all interpretation of
findings must be kept in the discussion section, which should consider primary outcomes first
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before any secondary or tertiary findings or post-hoc analyses. The conclusion should briefly
summarise the main message of the paper and provide recommendations for further study.

Select figures and tables for your paper carefully and sparingly. Use only those figures that
provided added value to the paper, over and above what is written in the text.

Do not replicate data in tables and in text.

Structured abstract
e This should be 250-400 words, with the following recommended headings:

o Background: why the study is being done and how it relates to other published work.
o Objectives: what the study intends to find out

0o Methods: must include study design, number of participants, description of the intervention,
primary and secondary outcomes, any specific analyses that were done on the data.

o Results: first sentence must be brief population and sample description; outline the results
according to the methods described. Primary outcomes must be described first, even if they are
not the most significant findings of the study.

o Conclusion: must be supported by the data, include recommendations for further
study/actions.

e Please ensure that the structured abstract is complete, accurate and clear and has been
approved by all authors.
e Do not include any references in the abstracts.

Main article

All articles are to include the following main sections: Introduction/Background, Methods,
Results, Discussion, Conclusions.

The following are additional heading or section options that may appear within these:

e Objectives (within Introduction/Background): a clear statement of the main aim of the
study and the major hypothesis tested or research question posed

e Design (within Methods): including factors such as prospective, randomisation, blinding,
placebo control, case control, crossover, criterion standards for diagnostic tests, etc.

e Setting (within Methods): level of care, e.g., primary, secondary, number of participating
centres.

e Participants (instead of patients or subjects; within Methods): numbers entering and
completing the study, sex, age and any other biological, behavioural, social or cultural
factors (e.g., smoking status, socioeconomic group, educational attainment, co-existing
disease indicators, etc.) that may have an impact on the study results. Clearly define how
participants were enrolled and describe selection and exclusion criteria.

e Interventions (within Methods): what, how, when and for how long. Typically for
randomised controlled trials, crossover trials, and before and after studies.
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e Main outcome measures (within Methods): those as planned in the protocol, and those
ultimately measured. Explain differences, if any.

Results

e Start with description of the population and sample. Include key characteristics of
comparison groups.

e Main results with (for quantitative studies) 95% confidence intervals and, where
appropriate, the exact level of statistical significance and the number need to treat/harm.
Whenever possible, state absolute rather than relative risks.

Do not replicate data in tables and in text.
If presenting mean and standard deviations, specify this clearly. Our house style is to
present this as follows:

e E.g.: The mean (SD) birth weight was 2 500 (1 210) g. Do not use the + symbol for mean
(SD).

e Leave interpretation to the Discussion section. The Results section should just report the
findings as per the Methods section.

Discussion

Please ensure that the discussion is concise and follows this overall structure — sub-headings are
not needed:

Statement of principal findings

Strengths and weaknesses of the study

Contribution to the body of knowledge

Strengths and weaknesses in relation to other studies

The meaning of the study — e.g., what this study means to clinicians and policymakers
Unanswered questions and recommendations for future research

Conclusions

This may be the only section readers look at, therefore write it carefully. Include primary
conclusions and their implications, suggesting areas for further research if appropriate. Do not
go beyond the data in the article.

General:

e Manuscripts must be written in UK English.

e The manuscript must be in Microsoft Word or RTF document format. Text must be
single—spaced, in 12—point Times New Roman font, and contain no unnecessary
formatting (such as text in boxes).

« Please make your article concise, even if it is below the word limit.
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e Qualifications, full affiliation (department, school/faculty, institution, city, country) and
contact details of ALL authors must be provided in the manuscript and in the online
submission process.

o Abbreviations should be spelt out when first used and thereafter used consistently, e.g.
'intravenous (IV)' or 'Department of Health (DoH)'".

« Scientific measurements must be expressed in SI units except: blood pressure (mmHg)
and haemoglobin (g/dL).

e Litres is denoted with an uppercase L e.g. 'mL' for millilitres).

e Units should be preceded by a space (except for % and °C), e.g. '40 kg' and '20 cm' but
'50%' and '19°C".

« Please be sure to insert proper symbols e.g. m not u for micro, a not a for alpha, b not B
for beta, etc.

e Numbers should be written as grouped per thousand—units, i.e. 4 000, 22 160.

« Quotes should be placed in single quotation marks: i.e. The respondent stated: "...'

e Round brackets (parentheses) should be used, as opposed to square brackets, which are
reserved for denoting concentrations or insertions in direct quotes.

« If you wish material to be in a box, simply indicate this in the text. You may use the table
format — this is the only exception. Please DO NOT use fill, format lines and so on.

SAMJ is a generalist medical journal, therefore for articles covering genetics, it is the
responsibility of authors to apply the following:

« Please ensure that all genes are in italics, and proteins/enzymes/hormones are not.
« Ensure that all genes are presented in the correct case e.g. TP53 not Tp53.
**NB: Copyeditors cannot be expected to pick up and correct errors wrt the above,
although they will raise queries where concerned.
e Define all genes, proteins and related shorthand terms at first mention, e.g. ‘188dell 1’
can be glossed as ‘an 11 bp deletion at nucleotide 188.’
e Use the latest approved gene or protein symbol as appropriate:
oHuman Gene Mapping Workshop (HGMW): genetic notations and symbols
oHUGO Gene Nomenclature Committee: approved gene symbols and
nomenclature
oOMIM: Online Mendelian Inheritance in Man (MIM) nomenclature and
instructions
oBennet et al. Standardized human pedigree nomenclature: Update and assessment
of the recommendations of the National Society of Genetic Counselors. J Genet
Counsel 2008;17:424-433: standard human pedigree nomenclature.

Ilustrations/photos/scans

o If illustrations submitted have been published elsewhere, the author(s) should provide
consent to republication obtained from the copyright holder.

e Figures must be numbered in Arabic numerals and referred to in the text e.g. '(Fig. 1)'.

e Each figure must have a caption/legend: Fig. 1. Description (any abbreviations in full).

« All images must be of high enough resolution/quality for print.

o All illustrations (graphs, diagrams, charts, etc.) must be in PDF form.
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« Ensure all graph axes are labelled appropriately, with a heading/description and units (as
necessary) indicated. Do not include decimal places if not necessary e.g. 0; 1.0; 2.0;
3.0; 4.0 etc.

« Scans/photos showing a specific feature e.g. Intermediate magnification micrograph of a
low malignant potential (LMP) mucinous ovarian tumour. (H&E stain). —include an
arrow to show the tumour.

» Each image must be attached individually as a 'supplementary file' upon submission (not
solely embedded in the accompanying manuscript) and named Fig. 1, Fig. 2, etc.

Tables

« Tables should be constructed carefully and simply for intelligible data representation.
Unnecessarily complicated tables are strongly discouraged.

o Large tables will generally not be accepted for publication in their entirety. Please
consider shortening and using the text to highlight specific important sections, or offer
a large table as an addendum to the publication, but available in full on request from
the author.

e Embed/include each table in the manuscript Word file — do not provide separately as
supplementary files.

e Number each table in Arabic numerals (Table 1, Table 2, etc.) and refer to consecutively
in the text.

« Tables must be cell-based (i.e. not constructed with text boxes or tabs) and editable.

 Ensure each table has a concise title and column headings, and include units where
necessary.

« Footnotes must be indicated with consecutive use of the following symbols: * + £ § ||
then ** 1+ {1 etc.

References

NB: Only complete, correctly formatted reference lists in Vancouver style will be accepted.
Reference lists must be generated manually and not with the use of reference manager software.
Endnotes must not be used.

e Authors must verify references from original sources.

o  Citations should be inserted in the text as superscript numbers between square
brackets, e.g. These regulations are endorsed by the World Health Organization,?! and
others.3:+-¢]

e All references should be listed at the end of the article in numerical order of
appearance in the Vancouver style (not alphabetical order).

e  Approved abbreviations of journal titles must be used; see the List of Journals in
Index Medicus.

e  Names and initials of all authors should be given; if there are more than six
authors, the first three names should be given followed by et al.

e  Volume and issue numbers should be given.

o  First and last page, in full, should be given e.g.: 1215-1217 not 1215-17.
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e Wherever possible, references must be accompanied by a digital object identifier
(DOI) link).
Authors are encouraged to use the DOI lookup service offered by CrossRef:
oOn the Crossref homepage, paste the article title into the ‘Metadata search’ box.
oLook for the correct, matching article in the list of results.
oClick Actions > Cite
oAlongside 'url =' copy the URL between { }.
oProvide as follows, e.g.: https://doi.org/10.7196/07294.937.98x

Submission Preparation Checklist

As part of the submission process, authors are required to check off their submission's
compliance with all of the following items, and submissions may be returned to authors that do
not adhere to these guidelines.

1.

2.

7.

8.
9.

Named authors consent to publication and meet the requirements of authorship as set
out by the journal.

The submission has not been previously published, nor is it before another journal for
consideration.

The text complies with the stylistic and bibliographic requirements in Author
Guidelines.

The manuscript is in Microsoft Word or RTF document format. The text is single—
spaced, in 12—point Times New Roman font, and contains no unnecessary formatting.
[lustrations/figures are high resolution/quality (not compressed) and in an acceptable
format (preferably TIFF or PNG). These must be submitted individually as
'supplementary files' (not solely embedded in the manuscript).

For illustrations/figures or tables that have been published elsewhere, the author has
obtained written consent to republication from the copyright holder.

Where possible, references are accompanied by a digital object identifier (DOI) and
PubMed ID (PMID)/PubMed Central ID (PMCID).

An abstract has been included where applicable.

The research was approved by a Research Ethics Committee (if applicable)

10. Any conflict of interest (or competing interests) is indicated by the author(s).
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APPENDIX L - plagiarism declaration
University of the Witwatersrand, Johannesburg
School of Clinical Medicine
Senate Plagiarism Policy
Declaration by Students
I Mapula Mahasha (Student number: 383151) am a student registered for the degree of Master of
Medicine in Obstetrics and Gynaecology.
I hereby declare the following:
e [ am aware that plagiarism (the use of someone else’s work without their permission
and/or without acknowledging the original source) is wrong.
e [ confirm that the work submitted for assessment for the above degree is my own unaided
work except where I have explicitly indicated otherwise.
I have followed the required conventions in referencing the thoughts and ideas of others.
I understand that the University of the Witwatersrand may take disciplinary action
against me if there is a belief that this is not my own unaided work or that I have failed to
acknowledge the
source of the ideas or words in my writing.
e [ have included as an appendix a report from “Turnitin” (or other approved plagiarism
detection)
software indicating the level of plagiarism in my research document.

Signature: g
Date: 30 April 2025.
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APPENDIX M - Article Turnitin report

FINAL SIMILARITY REPORT-1.docx

ORIGINALITY REPORT

15, 7« 126 4o

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Majela Gonzalez-Miro, Andrzej Pawlowski,

Janne Lehtonen, Duojia Cao et al. "Safety and
immunogenicity of the group B streptococcus

vaccine AlpN in a placebo-controlled double-
blind phase 1 trial", iScience, 2023

Publication

1%

=]

a

Submitted to University of Witwatersrand
Student Paper

Dangor, Ziyaad. "Clinical and Immunological
Epidemiology of Group B Streptococcus
(GBS)", University of the Witwatersrand,
Johannesburg (South Africa), 2025

Publication

Submitted to Lira University

Student Paper

Mahin Delara, Nirma Khatri Vadlamudi,
Manish Sadarangani. "Strategies to Prevent
Early and Late-Onset Group B Streptococcal
Infection via Interventions in Pregnancy",
Pathogens, 2023

Publication

Per Fischer, Andrzej Pawlowski, Duojia Cao,
David Bell, Geoff Kitson, Michael Darsley,
Bengt Johansson-Lindbom. "Safety and
immunogenicity of a prototype recombinant
alpha-like protein subunit vaccine (GBS-NN)
against Group B Streptococcus in a
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