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Protocol version 2.1, 6th February 2017 (revised from version 2.0, 15 th September 2016) 
 

Location of change Change/ modification in version 2.1 Page # 
Trial visit details  Clarif ication of participant ages and visit 

windows for all trial visits 
19-20 

Trial visit details  Addition of blood draw at enrolment for testing of 
antibodies against vaccine preventable diseases 

19-20 

Tables 2a, 2b and 2c Clarif ication of ages and visit windows for all 
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21-24 

Tables 2a, 2b and 2c Addition of blood draw at baseline for antibody 
testing against vaccine preventable diseases 

21-24 

Tables 2a, 2b and 2c Addition of 9-month blood draw for PCV ELISA 
to align with what was described in text 

21-24 

Laboratory methods Addition of details of additional tests for 
antibodies against vaccine preventable diseases 
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Introduction and background 
 

Pneumococcal conjugate vaccines (PCV) have shown great success in reducing the burden of 

under-5 childhood morbidity, including invasive pneumococcal disease (IPD) and all-cause 

pneumonia hospitalization in high and some middle income countries 1-4. Furthermore, vaccination 

of young children has been associated with reduction in IPD and pneumonia among unvaccinated 

individuals due to an indirect effect of childhood PCV immunisation 4, 5. Currently there are two 

PCV formulations, which include either 13 serotypes (PCV13) or 10 serotypes (PCV10) that are 

used globally. Both of these vaccine formulations have now been established to show efficacy and 

effectiveness against vaccine serotype IPD and all-cause pneumonia in high and middle-low 

income settings 6. Although initially licensed as a three dose primary series with a booster dose in 

the second year of life (3+1 dosing), the high cost of these vaccines coupled with immunogenicity 

and epidemiological data has resulted in many countries, including South Africa, adopting a two 

dose primary series followed by a booster dose (2+1 dosing schedule) 7. Recent meta-analyses 

concluded that there was no difference in protection between a 2+1 compared to 3+1 dosing 

schedule against vaccine-serotype IPD, pneumonia or vaccine-serotype colonization 1, 8, 9. 

Furthermore, the antibody concentrations following the third dose of a 2+1 schedule in South Africa 

was significantly greater than after a third dose as part of a three dose primary series (3+0) 

schedule 10. Despite this reduced dosing schedule, PCV immunisation remains unaffordable and 

sustainability of funding remains questionable for many low and middle income countries.  

 

In South Africa, the cost of procurement of PCV ($20 per dose) totals almost 50% of the total cost 

of all vaccines purchased for the national immunisation program. Similarly, PCV is the most 

expensive vaccine purchased by the Global Alliance for Vaccines and Immunisation (GAVI), which 

heavily funds vaccine procurement for low income countries 11. The sustainability of continued 

procurement of this vaccine at the current pricing in low-middle income countries remains 

uncertain. Furthermore, the high cost of PCV in middle income countries such as South Africa, 

could work against the introduction of other vaccines into the public immunisation program, 

including expanding the use of Human Papilloma Virus vaccine. Similarly, countries which are 

progressing economically and will no longer be eligible for GAVI funding of vaccine procurement, 

are likely to be challenged when required to increase their co-funding/funding of PCV, even at the 

GAVI subsidized price ($3.5 per dose). Accordingly, other strategies need to be considered to 

further reduce the cost of PCV in immunisation programs, without necessarily compromising the 

public-health benefits of vaccination. In the absence of reduced pricing from industry, the only 

option is for further reductions in the number of doses of PCV used in immunisation programs. 
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A number of factors favor the possibility of being able to reduce the PCV dosing schedule to a 

single primary dose, followed by a booster dose later in infancy or in the second year of life (1+1 

dosing schedule).  

1. Foremost, following the widespread routine use of PCV in the childhood immunisation 

program, there have been dramatic reductions in exposure and colonization (a pre-

requisite to developing pneumococcal disease) to the commonly colonizing vaccine-

serotypes among PCV-vaccinated and -unvaccinated members of the community 12, 13. 

This effect, results from PCV reducing the risk of vaccine-serotype nasopharyngeal 

acquisition among vaccinated children. As children are the main source of transmission 

of pneumococci in the community, the reduction in colonization among vaccinated 

children has been associated with declining prevalence of colonization among 

unvaccinated individuals, including high risk groups. In South Africa, the prevalence of 

PCV13 serotype colonization declined by 68% in children <5 years and 60% in HIV-

infected and HIV-uninfected women between 2010 and 2012 (i.e. only one year after 

transitioning to PCV in the immunisation program) 13.  The clinical impact of this 

interruption in community transmission of PCV is evident in South Africa, as well as in 

many other settings, from the reduction in vaccine-serotype IPD observed in adults, as 

well as children <10 weeks who either received no or only a single recent dose of PCV 

4. Consequently, the reduced circulation of the vaccine-serotype pneumococci brought 

about by childhood PCV immunisation, has in itself reduced the overall community 

exposure and risk of developing pneumococcal disease due to these serotypes among 

PCV-vaccinated and PCV-unvaccinated individuals.  

2. A further potential benefit of lesser circulation of the vaccine serotypes is that it could 

heighten the antibody response to the primary series of PCV. This is corroborated by 

immunogenicity studies in South Africa and elsewhere, which demonstrated that 

colonization by the vaccine serotype prior to or at the time of vaccination with the 

primary series was associated with a dampened immune response to the homotypic 

serotypes 14-16. With the decline in circulation of the vaccine-serotype, there is now a 

lower likelihood of early colonization by the common colonizing serotypes, and 

consequently this is less likely to contribute to an attenuated immune response to the 

primary series of PCV.  

3. Although the proportion of children who develop antibody concentrations above the 

WHO defined putative threshold of protection against IPD (≥0.35 ug/ml) following the 

first dose of PCV is lower than after the second dose given at 14 weeks of age, a high 

proportion of children develop antibody concentrations above the putative threshold of 

protection after a single dose at 6 weeks of age (range 22% for serotype 6B to 94% for 

serotype 19F), which would provide protection over and above the indirect protection 
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from reduced exposure to the vaccine serotypes 10. Similarly, a single dose of PCV at 6 

weeks of age, was also associated with a high proportion of children with 

opsonophagocytic activity (OPA) titers ≥8 to five of the seven PCV7 serotypes (range 

63% to 94%), whilst being 46% for serotype 23F and 14% for serotype 6B 17. Notably, 

however, the WHO putative threshold for protection against IPD may underestimate the 

protection against some serotypes and overestimate for others. Andrews et al. recently 

reported that much lower antibody concentrations are required to protected against 

some IPD causing serotypes, including serotypes 6B and 23F (protective threshold 

≥0.16 ug/ml and ≥0.20 ug/ml, respectively), than proposed by the WHO threshold 18. 

The clinical effectiveness of even a single dose of PCV is evident from case-control 

studies in which protection against IPD following receipt of a single dose before 7 or 12 

months of age in the USA and UK, were 73% and 56%, respectively 19, 20.   

4. A further factor to consider is that timing of the 1st dose of PCV may differentially impact 

on the immunogenicity of the vaccine. This could result from lower concentrations of 

maternal-derived transplacentally- acquired serotype specific capsular antibody with 

increasing age, which too could dampen the immune response to the first dose of PCV, 

the closer it is given to birth. Furthermore, maturation of the immune system in the first 

few weeks of life could theoretically result in heightened immunogenicity to the single 

dose of PCV when administered at 14 instead of 6 weeks of age. Also, theoretically 

priming of the immune system with diphtheria toxoid vaccine at 6 weeks of age could 

heighten the immune response of CRM197 constituted PCV when the first dose is iven at 

14 weeks, rather than at 6 week of age. Considering the inherently reduced risk of 

pneumococcal disease during the first few months of life because of the current low risk 

of colonization by vaccine-serotypes, delaying PCV vaccination from 6 to 14 weeks of 

age is unlikely to significantly increase susceptibility to pneumococcal disease. 

5. Also, the immune response following a booster dose after a single primary dose of PCV 

could be higher compared to after a two-dose primary series. That lower vaccine 

antigen exposure during the primary series can accentuate the immune responses to a 

booster dose of conjugate vaccine, is supported by studies on Haemophilus influenzae 

type b conjugate vaccine (HibCV). In a study looking at alternate HibCV dosing 

concentrations in South Africa, children who received a 1/10th of the approved dose of 

HibCV had greater antibody responses following the booster dose of vaccine compared 

to those who received the full-strength dose 21.   

 

In view of the above, a study is underway in the United Kingdom, to evaluate whether the country 

can transition from a 2+1 to 1+1 PCV dosing schedule. This is undertaken with supporting 

evidence of reduced circulation of the commonly colonizing PCV serotypes 3-4 years after routine 
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immunisation with the 2+1 dosing schedule, as manifest by lower prevalence of colonization in 

different age-groups as well as notably reduction in incidence of vaccine-serotype IPD in all age-

groups independent of whether targeted for PCV vaccination. Similarly, in South Africa where PCV 

was introduced into the public expanded program on immunisation (EPI) since 2009, there have 

been reductions in vaccine-serotype colonization and IPD across PCV-vaccinated and -

unvaccinated age-groups. Alternate PCV dosing studies, including only a single dose in the 2 nd 

year of life (0+1) and 1+1 dosing schedules are also underway in Fiji and Vietnam, despite PCV 

never having been previously used in the public immunisation programs of those countries. 

 

This study will evaluate the immunogenicity of a reduced dosing schedule of PCV10 and PCV13, in 

which children will receive a primary dose at either 6 or 14 weeks of age, followed by a booster 

dose at 9 months of age (1+1 schedule), and compare this immune response to those who receive 

a two dose primary series (at 6 and 14 weeks of age) and booster dose at 9-months (2+1 

schedule).   

 

Although the public immunization program in South Africa currently vaccinates children with 

PCV13, the rational for including the PCV10 study arms relates to the possibility that PCV10 could 

replace PCV13 in the future. Such a decision could be premised on ongoing cost -effectiveness 

analysis, as well as that PCV10 has been shown to offer cross-protection against serotypes 6A 

and 19A (after booster dose)22, 23, effectively protecting against 12 serotypes. Furthermore, the 

effectiveness of PCV13 against serotype 3 remains uncertain24, 25, effectively potentially also only 

protecting against 12 serotypes. Consequently, there is likely minimal difference in protection 

against overall IPD between PCV10 and PCV13, and more so in the context of a setting such as 

South Africa where there has been a reduction in circulation of these vaccine serotypes because of 

the established PCV childhood vaccine program.  

 

Aims and objectives 

 

Primary study objective: 

1. To evaluate the vaccine-serotype specific geometric mean antibody concentrations (GMC) 

one month following the booster dose (administered at 9 months of age) of differing 1+1 

dosing schedule (1st dose at either 6 or 14 weeks of age) compared to the immune 

response following a 2+1 dosing schedule (6+14 weeks and booster at 9 months) of the 

same vaccine formulation (i.e. PCV10 or PCV13).  

 

Endpoint: The serotype-specific GMC measured 1 month after the 9-month booster dose for 

each 1+1 vaccine group and comparing it to the 2+1 group of the same vaccine.  
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Non-inferiority criteria: The lower limit of the 95% confidence interval of the ratio of GMC of 

the 1+1 and 2+1 dosing schedules being >0.5 for at least 10 of the PCV13 serotypes and 

eight of the PCV10 serotypes. 

 

 

Secondary study objectives:  

 

Immunogenicity outcomes (all study endpoints will be stratif ied by vaccine formulation; i.e . PCV13 

and PCV10):  

1. To evaluate the percentage of children with vaccine-serotype specific serum IgG antibody 

concentration above the WHO-defined putative threshold for protection (≥0.35 µg/mL) at 9 

months of age, prior to the booster dose of differing 1+1 dosing schedules (i.e. primary dose 

given at either 6 or 14 weeks of age) compared to that of  children who received a 2 dose 

primary series (i.e. 2+1 dosing schedule group)..  

 

Endpoint: The percentage of participants with serotype-specific IgG antibody concentration 

≥0.35 µg/mL for each of the pneumococcal serotypes measured prior to the booster dose of 

PCV at 9-months of age for each 1+1 vaccine group and comparing it to the 2+1 group of the 

same vaccine formulation.  

 

2. To evaluate the percentage of children with vaccine-serotype specific serum IgG antibody 

concentration above the WHO-defined putative threshold for protection (≥0.35 µg/mL) one 

month following the booster dose of differing 1+1 dosing schedules (i.e. primary dose given 

at either 6 or 14 weeks of age and booster at 9 months of age) compared to that of a 2+1 

dosing schedule.  

 

Endpoint: The percentage of participants achieving a serotype-specific IgG antibody 

concentration ≥0.35 µg/mL for each of the pneumococcal serotypes measured 1 month after 

the 9-month booster dose for each 1+1 vaccine group and comparing it to the 2+1 group of 

the same vaccine formulation.  

 

Non-inferiority criteria: The lower bound of the 95% CI for the difference between the two 

groups (1+1 less 2+1) in the proportion of participants achieving an IgG concentration of 

≥0.35 µg/mL would be >-0.10 for at least 10 of the PCV13 serotypes and eight of the PCV10 

serotypes. 
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3. To evaluate the proportion of children with vaccine-serotype specific serum IgG antibody 

response above the modified serotype-specific correlate of protection against IPD as 

proposed by Andrews et al. 18 one month following the booster dose of differing 1+1 dosing 

compared to the immune response following a 2+1 dosing schedule. 

 

Endpoint: The percentage of participants achieving a serotype-specific IgG antibody 

concentration above the serotype-specific threshold proposed by Andrews et al., as correlate 

for protection against IPD 1-month after the booster dose of PCV for each 1+1 vaccine group 

and comparing it to the 2+1 PCV group of the same formulation.  

  

Non-inferiority criteria: The lower bound of the 95% CI for the difference between the two 

groups (1+1 less 2+1) in the proportion of participants achieving an IgG concentration of a 

specified threshold proposed by Andrews et al. for at least 10 of the PCV13 serotypes and 

eight of the PCV10 serotypes. 

 

4. To evaluate the number of children with vaccine-serotype specific serum IgG antibody 

concentration above the WHO-defined putative threshold for protection (≥0.35 µg/mL, the 

modified serotype-specific correlate of protection against IPD as proposed by Andrews et al. 

18 and GMCs one month following the first dose of PCV in children receiving the 1+1 dosing 

schedule (i.e. primary dose given at either 6 or 14 weeks of age) compared to one-month 

following the second dose of PCV in the  2+1 PCV group, stratif ied for the individual vaccine 

formulation (PCV10 and PCV13). 

  

Endpoint 4.1  Percentage of participants achieving a serotype-specific IgG antibody 

concentration ≥0.35 µg/mL for each of the PCV serotypes 1 month after the 1 st dose in the 

1+1 PCV groups, and one-month following the 2nd primary series PCV group in the 2+1 

dosing arm, stratif ied by vaccine formulation. 

 

Endpoint  4.2 Percentage of participants achieving a serotype-specific IgG antibody 

concentration modified serotype-specific correlate of protection against IPD as proposed by 

Andrews et al. 18  for each of the PCV serotypes 1 month after the 1st dose in the 1+1 PCV 

groups, and one-month following the 2nd primary series PCV group in the 2+1 dosing arm, 

stratif ied by vaccine formulation. 
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Endpoint 4.3  Compare the GMCs for each of the PCV serotypes 1 month after the 1 st dose 

in the 1+1 PCV groups, and one-month following the 2nd primary series PCV group in the 2+1 

dosing arm, stratif ied by vaccine formulation. 

 

 

5. To evaluate the number of children with vaccine-serotype specific serum IgG antibody 

concentration above the WHO-defined putative threshold for protection (≥0.35 µg/mL), the 

modified serotype-specific correlate of protection against IPD as proposed by Andrews et al. 

18 and GMCs one month following the first dose of PCV in children receiving the 1+1 dosing 

schedule at either 6 weeks of age  compared to those who received it at 14 weeks of age 

one-month following the first dose, stratif ied for the individual vaccine formulation (PCV10 

and PCV13).  

 

Endpoint 5.1:  Percentage of participants in the 1+1 groups achieving a serotype-specific IgG 

antibody concentration ≥0.35 µg/mL for each of the PCV serotypes 1 month after the 1st 

dose of PCV between those receiving the 1st dose at 6 weeks compared to those receiving it 

at 14 weeks of age, stratif ied by vaccine formulation. 

 

Endpoint 5.2:  Percentage of participants in the 1+1 groups achieving a serotype-specific IgG 

antibody concentration modified serotype-specific correlate of protection against IPD as 

proposed by Andrews et al. [19] for each of the PCV serotypes 1 month between those 

receiving the 1st dose at 6 weeks compared to those receiving it at 14 weeks of age stratif ied 

by vaccine formulation.  

 

 Endpoint 5.3:  Compare the GMCs for each of the PCV serotypes 1 month after the 1st dose 

between those receiving the 1st dose at 6 weeks compared to those receiving it at 14 weeks 

of age, stratif ied by vaccine formulation. 

 

6. To evaluate the proportion of children with vaccine-serotype specific opsonophagocytic 

activity (OPA) ≥1:8 (a more robust correlate of protection against IPD), as well as those 

proposed by Andrews et al. as a correlate of protection, one month following the booster 

dose of differing 1+1 dosing schedules compared to the immune response following a 2+1 

dosing schedule on a random subset (20%) of participants from each group. 

 

Endpoint 6.1: The percentage of participants in a subset achieving a serotype-specific OPA 

titer ≥1:8  (i.e. lower limit of quantif ication of the assay) for each of the pneumococcal 
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serotypes measured 1-month after the 9-month booster dose for each 1+1 vaccine groups 

and compared to the 2+1 group of the same vaccine formulation.  

 

Endpoint 6.2: The percentage of participants in a subset achieving a serotype-specific OPA 

titer greater or equal to serotype-specific threshold proposed by Andrews et al. as a OPA 

correlate of protection against IPD for each of the pneumococcal serotypes measured 1 

month after the 9-month booster dose for each 1+1 vaccine group compared to the 2+1 

group of the same vaccine formulation. 

 

7. Compare the vaccine-serotype specific serum OPA geometric mean titers (GMT) one 

month following the booster dose of differing 1+1 dosing schedules compared to the 

immune response following a 2+1 dosing schedule on the subset in whom OPA are 

undertaken. 

 

Endpoint: The lower limit of the 95% confidence interval of the ratio of OPA GMT one-month 

following the booster dose of PCV of the 1+1 and 2+1 dosing schedules being >0.5 for at 

least 10 of the PCV13 serotypes and eight of the PCV10 serotypes. 

 

8.  

To evaluate GMCs of serotype specific antibody concentrations at 18 months of age in the 

different 1+1 dosing arms compared to the 2+1 dosing group. 

 

Endpoint: The lower limit of the 95% confidence interval of the ratio of GMC of the 1+1 and 

2+1 dosing schedules being >0.5 for individual serotypes. 

 

Colonization outcome: 

9. To compare the prevalence of vaccine-serotype (stratified by PCV10 and PCV13 serotypes) 

and non-vaccine serotype nasopharyngeal colonization at 9, 15, and 18 months of age for 

the 1+1 dosing schedule groups compared to the 2+1 groups. 

 

Endpoint: Prevalence of overall vaccine-serotype colonization and stratif ied by PCV10 and 

PCV13 serotypes at 9, 15 and 18 months of age in the 1+1 compared to 2+1 dosing arms, 

stratif ied for the individual PCV formulation. 

   

Safety outcome: 

10. The number of participants reporting adverse events in the 1+1 dosing groups and the 2+1 

dosing groups throughout the study including specifically physician diagnosed all-cause 
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clinical pneumonia (and vaccine-serotype IPD), including out-patient or hospitalized 

episodes. 

 

Exploratory study objectives: 

11. Evaluate the percentage of children   with vaccine-serotype specific serum IgG antibody 

concentration above ≥0.5 µg/mL and ≥1.0  µg/mL, at one month following the booster dose of 

differing 1+1 dosing schedules (i.e. primary dose given at either 6 or 14 weeks of age and 

booster at 9 months of age) compared to that of a 2+1 dosing schedule of the same vaccine 

formulation (i.e. PCV10 or PCV13). 

 

Endpoint: The percentage of participants achieving a serotype-specific IgG antibody 

concentration ≥0.5 µg/mL  and  ≥1.0 µg/mL for each of the pneumococcal serotypes measured 

1 month after the 9-month booster dose for each 1+1 vaccine group and comparing it to the 

2+1 group of the same vaccine formulation. 

 

12. To evaluate the vaccine-serotype specific GMC at 18 months of age of differing 1+1 dosing 

schedule compared to the immune response following a 2+1 dosing schedule (6+14 weeks 

and booster at 9 months) of the same vaccine formulation (i.e. PCV10 or PCV13).  

 

Endpoint: The serotype-specific GMC measured at 18-month booster of age between each of 

the 1+1 vaccine group and also comparing each of the 1+1 to the 2+1 group, stratif ied for the 

same vaccine formulation. 
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Study design & methods: 

 

Study Design 
This will be a randomized, open-label study (laboratory personnel will however be blinded) in which 

participants are randomized to one of two (primary dose at either 6 or 14 weeks of age) 1+1 dosing 

schedules of PCV10 or PCV13, or to a 2+1 schedule of these vaccines. The study is designed to 

show non-inferiority in immune responses following the booster dose of PCV (either PCV10 or 

PCV13), in children randomized to a 1+1 dosing schedule compared to those who receive a 2+1 

dosing schedule. A total of 600 participants will be randomized in a 1:1:1:1:1:1 ratio to one of the 

six groups. The study will be undertaken at an experienced research site in Johannesburg, South 

Africa, where the 600 children born to HIV-uninfected women are expected to be enrolled over a 

12 month period.  

 

This trial will evaluate the safety and immunogenicity of a 1+1 dosing schedule of PCV10 or  

PCV13 in HIV-unexposed South African infants. The selection of HIV-unexposed infants is based 

on mitigating against the increased risk of HIV-exposed-uninfected children to developing IPD 

during the first year of life as shown prior to the PCV-immunisation era 26. The immunogenicity of 

the CRM-197 PCV formulation and PCV10 has, however, been shown to be similar between HIV-

exposed and HIV-unexposed infants 27, 28. In addition, we propose to evaluate whether the timing of 

the first dose of PCV (either at 6 or 14 weeks of age), would influence the immune response to the 

vaccine. The immunogenicity will be measured one month post the primary series of either one or 

two doses of vaccine, at the time of the booster dose of PCV and one-month following the booster 

dose. Additionally, we propose to evaluate the medium-term antibody levels at 18 months of age. 

 

This study will be undertaken in a setting where there are robust prevailing data on the incidence of 

IPD and prevalence of serotype specific colonization, including data from studies dating back to 

mid-1990s. Although PCV10 has three fewer serotypes included in it, there is supporting evidence 

to show cross-protection against serotype 6A and possibly serotype 19A (especially after a booster 

dose of vaccine), hence, effectively the vaccine coverage for PCV10 would be similar to that for 

PCV13, as serotype 3 (not included in PCV10) is relatively uncommon (<2% of invasive isolates 

prior to PCV immunisation) in South African children 29, 30. Both PCV13 and PCV10 are licensed for 

use in South Africa.  

 

Although the immunogenicity of the 2+1 dosing schedule of PCV10 and PCV13 per South African 

public immunisation program recommendation has been previously evaluated 10, 31, we propose 

including such a dosing arm as a comparator group in the current study, since changes in 

circulation of the vaccine serotypes could theoretically influence the immune responses to even 
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this dosing schedule. Furthermore, considering the low incidence of PCV13-serotype IPD among 

HIV-unexposed children in South Africa in 2012 (1 per 10 000, which has likely declined even 

further since), it is unlikely that we would have any vaccine-serotype IPD cases among the study 

cohort of 600 participants against which to measure the relative efficacy of the different PCV 

formulations. In lieu of determining whether there is any likely clinical offset of a reduced dosing 

schedule, we propose to evaluate serotype specific pneumococcal colonization during the study. 

Although colonization is a pre-requisite to developing pneumococcal disease, the majority of 

pneumococcal colonizing events are asymptomatic, with the prevalence of PCV13 serotype 

colonization having decreased from 29% in 2010 to 14% in 2012, with further declines anticipated 

to have occurred since then (data from 2014/5 are currently being analyzed).    

 
Sample size calculation: 

 

The study is powered (80%) to demonstrate non-inferiority following the booster dose of PCV in 

the 1+1 compared to the 2+1 groups. To control the type I error for the demonstration of non-

inferiority for 10 of the 13 PCV13 serotypes or 8 of the 10 PCV10 serotypes, adjustment of the 1 -

sided alpha was applied (α=10/13*0.025≈8/10*0.025=0.02). Thus the non-inferiority will be 

declared if  the lower limit of the 95% confidence interval for the ratio of the geometric means is 

greater than 0.5 for at least 10 of the PCV13 serotypes and eight of the PCV10 serotypes. Each 

1+1 arm will be compared separately to the 2+1 arm for the specific vaccine formulation. 

 

Sample size calculations assumed: (a) power of at least 80%; (b) two-sided type I error of 0.05; 

(c) standard deviation of the log antibody concentrations of 0.4; (d) the true ratio of the geometric 

means to be 1.05; and (e) non-inferiority criteria described above.   

 

A sample size of 91 per group would provide at least 80% power to declare non-inferiority in 10 

out of the thirteen PCV13 serotypes or 8 out of the ten PCV10 serotypes (Table 1). The sample 

size will be adjusted upward by 10% to allow for loss to follow-up and early study withdrawals. 

The total number to be enrolled will thus be 600, including 300 in the PCV13 cohorts and 300 in 

the PCV10 cohorts.   
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Table 1: Sample size calculations based on study definition of non-inferiority, overall power of 80% 

and a type I error ≤0.05.   

Computed Sample Size per Group 

Ratio of 

GMC1 

Std 

Dev2 

Actual Power Sample Size  

per Group 

1.25 0.3 0.984 80 

1.25 0.4 0.984 141 

1.25 0.5 0.983 219 

1.25 0.6 0.983 314 

1.12 0.3 0.984 52 

1.12 0.4 0.984 91 

1.12 0.5 0.983 141 

1.12 0.6 0.983 202 

1.00 0.3 0.983 36 

1.00 0.4 0.984 64 

1.00 0.5 0.983 98 

1.00 0.6 0.983 141 

1Ratio of GMC = The assumed true ratio of GMC between 1+1 and 2+1 groups. A ratio of 0, 1.12 

and 1.25 is equivalent to a 0, 0.05 and 0.10 difference in the log(base 10) antibody concentrations, 

respectively. 2Std Dev = standard deviation of the  log antibody concentration.  It is assumed the 

standard deviation is the same in both the 1+1 and 2+1 groups.    

 

Study population: 

Any child who has not as yet received any of the vaccines scheduled at 6 week of age will be 

screened for participation in this study. All participants need to fulfill all inclusion and exclusion 

criteria, as detailed below, prior to randomization into the study.  

 

Study inclusion criteria: 
1. Signed informed consent by the parent/guardian of the child; 

2. Born to an HIV-uninfected women, based on testing undertaken as part of standard of 

care during the last trimester of pregnancy; 

3. Had not received any vaccine other than BCG and OPV (routinely given at birth) prior to 

enrolment;  

4. Birth weight >2499g AND weight of child >3.5 kg at time of proposed randomization;  

5. Aged 42-56 days of age at time of enrolment; 

6. Available for the duration of the study; 

7. Child is healthy based on medical history and physical examination of the study-staff. 
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Exclusion criteria: 
1. Any clinically significant major congenital abnormalities; 

2. Previous hospitalization for a respiratory illness following discharge from hospital after birth; 

3. Receipt of any other investigational drug/vaccine. Co-enrollment into non-investigational 

studies, including epidemiology studies, is allowed;  

4. Any previous PCV vaccination; 

5. Known allergy to any of the vaccine components; 

6. Febrile illness (axillary temperature ≥37.8°C) at time of enrolment. These participants are 

eligible if the temperature resolves for at least 48 hours and they remain within the study 

defined window periods; 

7. Planned relocation to outside of the study area during up until age of 2 years;  

8. Receipt of blood transfusion or any other blood products (including immunoglobulins) since 

birth. Receipt of such products during the course of the study, will require withdrawal of the 

child from the study;   

9. History of confirmed pneumococcal disease since birth; 

10. Any known or suspected immunodeficiency condition which could affect immune response 

to vaccination.   

 

Study procedures: 
Study population 

The study will be undertaken in Soweto, South Africa. Parents of prospective study participant 

will be identif ied at the time of birth at Chris Hani-Baragwanath Academic Hospital (CHBAH) or at 

one of the neighboring primary health care clinics, including midwife operated units and the 

immunisation clinics at these facilities prior to receiving their vaccine at 6 weeks of age. 

 

Study randomization 

Participants consented for study-participation will be randomized into one of 6 study arms in a 

1:1:1:1:1:1 ratio. The six groups will include children randomized to either one of the two 1+1 

dosing schedules (1st dose given at either 6 or 14 weeks of age) and the 2+1 dosing group (per 

current South African public immunisation schedule at 6 weeks, 14 weeks and 9 months of age), 

using either PCV10 or PCV13. The booster dose in all study groups will be g iven at 9 months of 

age. Participants eligible for enrolment will be allocated a sequential study number and 

randomization undertaken manually with allocation to study group for specific study-numbers 

having been generated by the study statistician using blocks of 30.  
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Study vaccine         
Both study-vaccines, i.e. PCV10 (Synflorix®) and PCV13 (Prevnar-13®), are currently licensed in 

South Africa.  

PCV13 (Prevnar-13®) contains saccharides from pneumococcal serotypes 1, 3, 4, 5, 6A, 6B, 7F, 

9V, 14, 18C, 19A, 19F and 23F individually conjugated to nontoxic diphtheria toxin cross- 

reactive material 197 (CRM197). The vaccine is formulated to contain 2.2 µg of each saccharide, 

except for 4.4µg of 6B, per 0.5-mL dose. The vaccine is formulated with 5 mM succinate buffer, 

0.02% polysorbate 80, and 0.125 mg of aluminum as aluminum phosphate, per 0.5-mL dose. 

 

PCV10 (Synflorix®) consists of 1 μg capsular polysaccharide for serotypes 1, 5, 6B, 7F, 9V, 14, 

and 23F, and 3 μg for serotype 4, each individually conjugated to protein D of non-typeable H. 

influenzae, and 3 μg of capsular polysaccharide of serotypes 18C and 19F conjugated to tetanus 

and diphtheria toxoids, respectively. The PCV vaccines will be procured commercially. Study 

vaccines will be administered by qualif ied medical staff, with PCV being administered 

intramuscularly by injecting 0.5 mL into the anterolateral thigh muscle of the left leg at the 

vaccination visits, with the details (i.e., date of administration, randomization number, site of 

administration) recorded on the case report forms (CRF).   

 

In addition, children will receive the other vaccines included in the public immunisation program 

(including Hexaxim®, measles and rotavirus vaccine) per recommended public immunisation 

schedule. All routinely administered injectable vaccines given concurrently with PCV will be 

administered in a limb other than where the PCV vaccine was given. All the routinely 

administered vaccines included in the pubic immunisation program will be sourced through the 

immunisation program by RMPRU, which is an accredited immunisation facility of the 

Department of Health. The dosing schedules for the PCV Groups and the other routinely 

administered vaccines are shown in Table 2. As a benefit to the children, all participants will be 

assigned to receive either a single dose of Hepatitis A vaccine or varicella vaccine at 15 months 

of age, both of which are registered in South Africa, but neither of which are included in the 

public immunisation program. Allocation to varicella or Hepatitis A vaccine will be based on 

whether the child’s study randomization number ends in an even (Hepatitis A vaccine) or odd 

number (Varicella vaccine). In the event of unavailability of either of these vaccines during the 

study, the alternate vaccine will be provided to the child.   

 

The PCV and other vaccines will be stored at 2-8°C in a temperature- monitored refrigerator at 

the RMPRU pharmacy, with control of vaccine stock undertaken by the site-pharmacist. The 

refrigerator is secure with limited access and temperature monitoring is undertaken on a 24/7 
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automated system, with alerts being sent to the pharmacist and other study staff in the event of 

excursions outside of the defined range.     

 

  

Trial visit details 

 
 

Visit 1 (6 weeks of age, day 42-56 of life):  

For all participants, informed consent will be signed, inclusion and exclusion criteria reviewed, 

medical history will be collected and physical examination (including weight and length 

measurements) and randomization will be performed.  

Blood draw for testing of baseline antibody concentrations against vaccine preventable diseases  

All participants will receive Hexaxim® and Rotavirus vaccine as per EPI. 

Group 1 & 3 participants will also receive PCV10/ PCV13 (as per randomisation).  

All participants will receive a visit appointment card, and the next visit will be scheduled.  

 

Visit 2 (10 weeks of age; 28-35 days post visit 1):  

All participants will have a physical examination (including weight and length measurements) and 

will receive Hexaxim® vaccine as per EPI. 

Group 1 participants will have a blood draw for ELISA for PCV vaccine serotypes (28-35 days 

post vaccine administration).  

All participants: next visit will be scheduled. 

 

Visit 3 (14 weeks of age; 28-35 days post visit 2):  

All participants will have a physical examination (including weight and length measurements) and 

will receive Hexaxim® and Rotavirus vaccine as per EPI. 

Group 2 & 3 participants will also receive PCV10/ PCV13 (as per randomisat ion).  

All participants: next visit will be scheduled. 

 

Visit 4 (18 weeks of age; 28-35 days post visit 3):  

All participants will have a physical examination (including weight and length measurements). 

Group 2 & 3 participants will have a blood draw for ELISA for vaccine serotypes (28-35 days post 

vaccine administration).  

All participants: next visit will be scheduled. 

 

Visit 5 (6 months of age; day 180 ±14 days):  

All participants will have a physical examination (including weight and length measurements) and 

will receive measles vaccine as per EPI. 
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All participants: next visit will be scheduled. 

 

Visit 6 (9 months of age; day 270 ±14):  

All participants will have a physical examination (including weight and length measurements) and 

will receive PCV10/ PCV13 (as per randomisation). 

A nasopharyngeal swab will be taken from all participants prior to vaccine administration for 

culture/ PCR detection of PCR serotypes.  

All participants will have a blood draw for draw for ELISA for vaccine serotypes 

All participants: next visit will be scheduled. 

 

Visit 7 (10 months of age; 28-35 days post visit 6):  

All participants will have a physical examination (including weight and length measurements). 

All participants will have a blood draw for ELISA for PCV vaccine serotypes AND PCV OPA and 

vaccine preventable diseases (28-35 days post vaccine administration).  

All participants: next visit will be scheduled. 

 

Visit 8 (12 months of age; day 365 ± 14 days):  

All participants will have a physical examination (including weight and length measurements) and 

will receive measles vaccine as per EPI. 

All participants: next visit will be scheduled. 

 

Visit 9 (15 months of age; day 450 ± 14 days):  

All participants will have a physical examination (including weight and length measurements) and 

will receive Hexaxim® vaccine as per EPI. 

All participants will receive benefit vaccine (Hepatitis A or Varicella).  

A nasopharyngeal swab will be taken from all participants prior to vaccine administration for 

culture/ PCR detection of PCR serotypes.  

All participants: next visit will be scheduled. 

 

Visit 10 (18 months of age; day 540 ± 14 days):  

All participants will have a physical examination (including weight and length measurements). 

 All participants will have a blood draw for ELISA for vaccine serotypes (end of study).  

A nasopharyngeal swab will be taken from all participants for culture/ PCR detection of PCR 

serotypes.  

Study termination visit.  
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Table 2a: Study Schedule of Events including the time points at which blood will be obtained by vecupuncture for analysis of the immunogenicity 
endpoints, and nasopharyngeal swabs collected for evaluation of colonization: Group 1 (1+1, 6 weeks) 

 
Visit number 1 2 3 4 5 6 7 8 9 10 
Age 6 weeks 10 weeks 14 weeks 18 weeks 6 months 9 months 10 months 12 months 15 months 18 months 
Age (days) Day 42-56 V1+28-35 V2 +28-35 V3 +28-35 180 ±14 270 ±14 V6 +28-35 365 ±14 450 ±14 540 ±14 
ICF signed X          
Inclusion/ 
exclusion criteria 

X          

Medical history X          
Physical 
examination 

X X X X X X X X X X 

Randomisation X          
Grp 1a (PCV10)1 PCV102     PCV102     
Grp 1b (PCV13) PCV132     PCV132     
Blood draw: 
Serum for ELISA 
of  PCV vaccine 
serotypes5 (3ml) 

X X    X X   X 

Blood draw: 
Serum for PCV 
OPA in subset6 
(2ml) 

X      X    

Blood draw: EPI# X     X     
Hexaxim®3 X X X      X  
Rotavirus 
vaccine3 X  X      

 
 

Measles vaccine3     X   X   

Varicella or 
Hepatitis A 
vaccine4 

        X  

NP swab9      X   X X 

 
1: Refers to vaccination with respective PCV13 or PCV10 vaccine to which randomized. 2All children will receive the same PCV formulation as the primary series as a booster dose. 
3Provided as standard of care in the public immunisation program, per indicated time points. 4Proposed vaccine to all children as a potential benefit for study participation. 

Participants whose randomization number ends in an even number will receive Hepatitis A vaccine and those with an odd number the Varicella vaccine. 5 Serum samples taken for 

ELISA of the vaccine serotypes.  6 serum sample taken for opsonophagocytic activity (OPA) which will be tested for in a subset of patients. 9Naspharyngeal (NP) swab taken using a 

flocked swab and transported in STGG medium, for culture/PCR detection and serotyping. # Blood draw for antibody testing of vaccine preventable diseases included in EPI 
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Table 2b: Study Schedule of Events including the time points at which blood will be obtained by vecupuncture for analysis of the immunogenicity 
endpoints, and nasopharyngeal swabs collected for evaluation of colonization: Group 2 (1+1, 14 weeks) 
 

Visit number 1 2 3 4 5 6 7 8 9 10 
Age 6 weeks 10 weeks 14 weeks 18 weeks  6 months  9 months 10 months 12 months  15 months  18 months  
Age (days) Day 42-56 V1+28-35 V2 +28-35 V3 +28-35 180 ±14 270 ±14 V6 +28-35 365 ±14 450 ±14 540 ±14 
ICF signed X          
Inclusion/ 
exclusion criteria 

X          

Medical history X          
Physical 
examination 

X X X X X X X X X X 

Randomisation X          
Grp 2a (PCV10)   PCV102   PCV102     
Grp2b (PCV13)   PCV132   PCV132     
Blood draw: 
Serum for ELISA 
of  PCV vaccine 
serotypes5 (3ml) 

X   X  X X   X 

Blood draw: 
Serum for PCV 
OPA in subset6 
(2ml) 

X      X    

Blood draw: EPI# X     X     
Hexaxim®3 X X X      X  
Rotavirus 
vaccine3 X  X      

 
 

Measles 
vaccine3     X   X 

 
 

Varicella or 
Hepatitis A 
vaccine4 

        X  

NP swab9      X   X X 
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Table 2c: Study Schedule of Events including the time points at which blood will be obtained by vecupuncture for analysis of the immunogenicity 
endpoints, and nasopharyngeal swabs collected for evaluation of colonization: Group 3 (2+1) 
 

Visit number 1 2 3 4 5 6 7 8 9 10 
Age 6 weeks 10 weeks 14 weeks 18 weeks 6 months 9 months 10 months  12 months 15 months 18 months 
Age (days) Day 42-56 V1+28-35 V2 +28-35 V3 +28-35 180 ±14 270 ±14 V6 +28-35 365 ±14 450 ±14 540 ±14 
ICF signed X          
Inclusion/ 
exclusion criteria 

X          

Medical history X          
Physical 
examination 

X X X X X X X X X X 

Randomisation X          
Grp 3a (PCV10) PCV102  PCV102   PCV102     
Grp3b (PCV13 
EPI) 

PCV132  PCV132   PCV132     

Blood draw: 
Serum for ELISA 
of  PCV vaccine 
serotypes (3ml) 

X   X  X X   X 

Blood draw: 
Serum for PCV 
OPA in subset 
(2ml) 

X      X    

Blood draw: EPI# X     X     
Hexaxim®3 X X X      X  
Rotavirus 
vaccine3 X  X      

 
 

Measles 
vaccine3     X   X 

 
 

Varicella or 
Hepatitis A 
vaccine4 

        X  

NP swab9      X   X X 
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Laboratory methods 
The laboratory tests will be undertaken at RMPRU and its collaborator.  

 

Immunogenicity assays: 

The volume of blood collected from each participant at enrolment, at one month following the 1st 

dose in the 1+1 arms (Groups 1a, 1b, 2a, 2b) and following the 2nd dose in the 2+1 arms (Groups 

3a and 3c) will be approximately 3ml. In addition, at one month following the booster dose and at 

18 months of age, an additional 5ml of blood will be collected.  Each sample will be labeled with 

a unique laboratory coded number, so that laboratory personnel will be blinded to the participant 

identify and randomization. Clotted blood samples will be delivered to the RMPRU laboratory 

within 4 hours of collection, centrifuged and the serum aliquoted and stored at -70oC until ready 

for testing. Residual serum samples will be stored for future testing, including assessing immune 

response to other administered vaccines.  The participant’s parent/legal guardian may decline to 

have the sample tested for any other reason than requested for this study, and also to have the 

sample destroyed at any time.   

 

ELISA assay for serotype-specific IgG concentrations 

Serotype specific antibody concentrations will be undertaken in all participants for all 

pneumococcal serotypes (1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F) included in 

PCV13, to avoid the laboratory staff being unblinded as to which arm the child might have been 

allocated to. Samples will be tested at the RMPRU laboratory, using standardized methods and 

reference sera as recommended by WHO. The ELISA assays will be undertaken in samples 

obtained one-month following the 1st dose in Groups 1 and 2, and one month following the 2nd 

dose in Groups 3a and 3b. In addition, ELISA will be performed on samples obtained one-month 

after the booster dose of PCV (10 months of age) and at 18 months of age.   

 

OPA assays to the 13 pneumococcal serotypes  

The OPA assays will be undertaken at the WHO pneumococcal assay Reference Laboratory of 

Dr David Goldblatt (London, United Kingdom).  

A random sample of 20% of enrolled cases (n=20) will be tested from each of the study arm 

using blood samples obtained from one-month following the booster dose of PCV.  

 

Antibody titres against vaccine preventable diseases 

Antibody titres to diphtheria-toxoid, tetanus toxoid, anti-FHA, anti-PT and anti-Hepatitis B surface 

antigen will be evaluated using a multiplex assay on the Luminex platform at the RMPRU. 

Measles antibody will be measured by standard ELISA assay using commercially available 
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assays. Assays testing for rotavirus IgA and IgG will be set-up at the RMPRU, in collaboration 

with the diarrheal laboratory at Centre for Disease Control and Prevention; USA. 

 

Nasopharyngeal swabs for pneumococcus identification/ culture and serotyping 

Nasopharyngeal swabs will be collected using a flocked swab at 9, 12 and 18 months of age. 

The samples will be stored in STGG medium until tested. The first line testing will use standard 

culture methods and serotyping per established methods recommended by WHO. 

 

Safety monitoring 

 

The study will undertake passive surveillance for hospitalizations of study participants, including 

for pneumonia and invasive pneumococcal disease, throughout the study. A Data and Safety 

Monitoring Board (DSMB) will be established to review whether any of the hospitalizations are 

possibly due to pneumococcal disease (with a specific focus on IPD and radiologically confirmed 

pneumonia) and determine whether there is any trend to an excess of cases in any of the 1+1 

dosing arms compared to the 2+1 dosing arm. Summary reports of all hospitalizations, 

radiologically confirmed pneumonia and IPD (including serotype data) will be provided to the 

DSMB on a quarterly basis, and more frequently if requested. The  incidence (per 100,000) of 

PCV13 vaccine-serotype IPD among HIV-unexposed children in 2012 in Soweto was 20.6, 0, 5.6 

and 0 in age groups <10 weeks, 10wks to 6 months, 6.1-12 months and 9-12 months of age, 

respectively.  As such no cases would be expected in a sample size of 600 participants, a hold 

on further enrolment into the study will, however, be implemented if there are more than three 

cases of PCV13 serotype IPD across any of the 1+1 dosing schedules if occurring at least 4 

weeks after receipt of the first dose of PCV in that group. The DSMB will determine whether the 

study should then be discontinued. If the study is discontinued all the children in the 1+1 dosing 

arms will default to a 2+1 dosing schedule if age appropriate or receive another dose of PCV as 

required.  The DSMB will also be tasked with evaluating the post-booster data from the study, to 

determine whether the children in any of the 1+1 dosing arm should be offered an additional 

dose of PCV in the presence of significant inferior immune responses to the PCV schedule     

 

Toxicity Management 

It is anticipated that vaccine-associated adverse events (AEs) will occur, but that these will be 

minor local reactions and side effects. All AEs will be managed appropriately according to the 

situation.   
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Toxicities will be classified by the Division of AIDS Table for Grading the Severity of Adult and 

Pediatric Adverse Events, Version 1.0, dated December 2004, (Clarif ication dated August 2009), 

which is available on the web (http://rsc.tech-res.com/safetyandpharmacovigilance).   

 

A clinic visit will be required within 72 hours for vaccine-related (in the opinion of the investigator) 

adverse reactions Grade 3. Other Grade <3 reactions will be managed as per standard of care. 

 

Examples of Adverse Events of Grade ≥ 3 that may be related to the vaccines in the absence of an 

alternative explanation:   

i. Abnormal laboratory values, signs and symptoms or diagnoses.   

ii. Local AEs, including pain, tenderness, redness, and swelling post vaccination.   

iii. Systemic AEs, including feverishness, irritability, post vaccination.   

 

ALL Grade ≥2 adverse events regardless of association to vaccine will be recorded on the 

appropriate CRF. Management of the infant will be as per local standard of care. 

 

Participant Management  

 

Screening and study entry may occur on the same day; however, entry may be delayed up to 28 

days after screening, if required.  

 

History at screening/ entry should include details of pregnancy, labour and delivery (including 

gestational age, birth weight, mode of delivery, APGAR scores, pregnancy or L&D complications), 

history of all immunizations received by infant, and where possible, maternal immunization details, 

details of infant admissions and illnesses.   

 

Physical exam at screening/entry should include vital signs (temperature, blood pressure, heart 

rate, and respiratory rate), weight and complete physical exam, including developmental 

milestones as per local standards. After entry, physical exam should include vital signs, weight, 

and targeted exam based on current signs and symptoms. 

 

Participant and mother will remain in the clinic for at least 30 minutes after vaccination so that clinic 

personnel can observe for any potential adverse reactions to the vaccine. Equipment, supplies, 

and properly skilled medical personnel must be immediately available for emergency use in the 

event of an unexpected adverse reaction. 

 

http://rsc.tech-res.com/safetyandpharmacovigilance
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Antipyretics should not be routinely given in anticipation of adverse events after vaccination, but 

should not be withheld if symptoms occur. Antipyretics should be recorded on the memory aid and 

reported to the site staff. Breastfeeding is permitted and encouraged in this study and the 

information recorded. 

 

Criteria for Study Discontinuation 

 
The participant’s parent/ legal guardian refuses further treatment and/or follow-up evaluations. 

The investigator determines that further participation would be detrimental to the participant’s 

health or well-being. 

The participant’s parent/ guardian fails to comply with the study requirements so as to cause harm 

to him/ her or seriously interfere with the validity of the study results. 

 

SAE Reporting Requirements for this Study 

 
The SAEs for which expedited reporting (within 24 hours of site awareness thereof) are required 

for this study will include: infant death and invasive pneumococcal disease.  

 

Grading Severity of Events 

 
The Division of AIDS Table for Grading the Severity of Adult and Pediatric Adverse Events, 

Version 1.0, dated December 2004, (Clarif ication dated August 2009), is used and is available on 

the RSC web site (http://rsc.teches.com/safetyandpharmacovigilance).   

 

Monitoring 

 
Safety and tolerability of the study vaccine will be monitored by means of AEs and toxicity reports 

presenting laboratory and clinical data.  

The data to be reviewed by the protocol team will be pooled across randomisation arms. It is 

required that these data be entered into the database within 48 hours of the time at which the 

results of the laboratory tests or clinical examinations become available. These reports will be 

discussed by the Core Team (comprised of the Study Chair and other co-investigators as well as 

the data manager and study-statistician) at monthly meetings. Interpretation of vaccine-relationship 

to AEs will be based on the type of event, the relationship of the event to the time o f vaccine 

administration, the known biology of the vaccine and the investigators’ medical judgment.  A 

vaccine-related AE refers to an AE for which there is a possibly, probably or definite relationship to 

the administration of the vaccine. The investigators determine the relationship to the vaccine using 

http://rsc.teches.com/safetyandpharmacovigilance
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the following definitions: a) Unable to judge; b) Not related; c) Probably not related; d) Possibly 

related; e) Probably related; f) Definitely related. 

 

In addition to monthly toxicity reviews by the Core Team, the study will be monitored by the DSMB. 

DSMB members will be independent of the study and have no perceived conflict of interest. The 

committee will meet annually either via conference call or face-to-face to review relevant data. The 

Chair of the DSMB will be mandated to report the DSMB’s comments to the Gates foundation and 

Protocol Team.   
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Ethics considerations and Participant Information and Consent 

 
The study will be conducted in accordance with the general principles of the International Ethical 

Guidelines for Biomedical Research Involving Human Participants (Council for International 

Organizations of Medical Sciences 2002), Guidelines for GCP (ICH 1996), and the Declaration of 

Helsinki (World Medical Association 2008). The study will be submitted for approval to the 

University of the Witwatersrand Human Research Ethics Committee and the Medical Control 

Council (MCC) prior to enrolment of any participant. 

 

The personal identif ier data of study participants will not be disclosed in any reports, publication, 

or other disclosures. Participant randomization numbers will be de- identified from any personal 

identif iers. The Informed Consent Form will be compliant with ICH GCP and the requirements of 

the University of the Witwatersrand Human Research Ethics Committee. The parent/ legal 

guardian of the potential participant will be informed of the study objectives, procedures and 

possible risks, and be required to consent in writing before any study procedure is undertaken on 

the child.  All consenting will be undertaken by adequately qualif ied and trained study medical or 

nursing staff.  The informed consent will describe the purpose of the study, the procedures to be 

followed, and the risks and benefits of participation. A copy of the consent form will be given to 

the participant’s parent/ guardian. Should the consenting parent demise during the course of 

follow-up of the infant, the other parent of the child if available will be requested to consent for 

the continued participation of the child in the study. Should the mother have been the consenting 

parent and the father of the child is unavailable for consenting and not involved in the care of the 

child, the person taking on the role of primary care-giver to the child will be informed of the study. 

The continued participation of the infant will depend upon agreement thereof by the new primary 

care-giver, as indicated by signed consent, and in conjunction with notification thereof on a case -

by-case basis to the HREC.    

The parent/guardian will be able to withdraw consent at any stage during the course of the study, 

following which she/he will be referred to the nearest immunisation facility for completion of the 

child’s vaccination. 

 

Participant’s Confidentiality 

All laboratory specimens, evaluation forms, reports, and other records will be identif ied only by a 

coded number to maintain subject confidentiality. All records will be kept in a secured area. All 

computer entry and networking programs will be done with coded numbers only. Clinical 

information will not be released without written permission of the subject, except as necessary for 

monitoring by regulatory authorities or their designates.  
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Biohazard Containment 

 

As the transmission of blood borne pathogens can occur through contact with contaminated 

needles, blood, and blood products, appropriate blood and secretion precautions will be employed 

by all personnel in the drawing of blood and shipping and handling of all specimens for this study, 

as currently recommended by the Centers for Disease Control and Prevention. 

 

All infectious specimens will be sent using the ISS-1 SAF-T-PAK mandated by the International Air 

Transport Association Dangerous Goods Regulations-Packing Instruction 602. Refer to individual 

carrier guidelines (e.g., Federal Express or Airborne) for specific instructions.  

 

Publication of study results 

 
The results of the study will be published in peer-review journals and in accordance with the Bill 

and Melinda Gates Foundation open-access policy on publications. 

 

Data entry, management and analysis 
 

Data will be collected on study-specific data collection forms, and entered into specially designed 

databases. Database will be developed in MS Access or SQL, and double data entry will be 

performed. All data collected from participants will be stripped of any identifiers that reveal the 

identity of that individual (beyond the use of participant ID). 

 

Data will be managed and analyzed with the assistance of Cleo Hwinya (data manager) and Alane 

Izu (statistician), based at University of the Witwatersrand/  Respiratory and Meningeal Pathogens 

Research Unit.  Data will be analysed using SASTM, STATA® and R statistical packages.  

 

The following data variables will be collected/ recorded for study participants when available: 

• Maternal age: Date of birth 

• Infant date of birth, gender, gestational age at delivery, birth weight, mode of delivery, 

APGAR scores, pregnancy and delivery complications 

• Informed consent procedure: Date, language, how many people signed and who, questions 

asked, Witness 

• Randomization procedure details, randomization group 

• Vaccine details for all vaccines administered as part of trial and EPI: make, name, 

manufacturer, lot number, expiry date, route and site of administration. 

• Local and systemic adverse reactions, admissions and other illnesses requiring medical 

care during course of trial.  
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Protection of human research participants 

 

The major risk to the study participants relate to those included in the 1+1 dosing schedule, whose 

risk for disease might be slightly increased due to sub-optimal immune responses to the dosing 

schedule compared to those who receive the 2+1 dosing schedule. The  incidence (per 100,000) 

of PCV13 vaccine-serotype IPD among HIV-unexposed children in 2012 in Soweto, South Africa 

was 20.6, 0 and 5.6  in age groups <10 weeks, 10weeks to 6 months and 6.1-12 months of age, 

respectively.  As such, no cases would be expected in a sample size of 600 participants4. 

Considering that the circulation of the vaccine-serotype is likely to have decreased even further 

since 2012, we expect this risk of vaccine-serotype IPD also to have declined since 2012. Recent 

South African data comparing post-vaccine (2015) and pre-vaccine years (2005-2008), indicates 

that the overall IPD incidence (per 100,000 population) declined from 9.9 cases prior to PCV 

immunisation to 4.4 in 2015, including a PCV7-serotype decline of 87%; and PCV13-serotype 

(additional 6 serotypes) IPD declined of 75%. In tandem, there was a significant increase in non -

vaccine-serotype IPD of 18% (95%CI:11% - 24%). Among children <2 years IPD rates declined by 

97%, including a 93% reduction in PCV13-serotype IPD.  Non-vaccine serotypes increased 

significantly only in the 45—64 year old (39%; 95%CI:28%, 49%) and >64 years age groups (56%; 

95%CI:38%,69%). The predominant non-vaccine serotypes in 2015 were serotypes 12F (82/447, 

18%) and 8 (16/99, 16%), neither of which are included in PCV10 or PCV13. 

 

Furthermore, excluded from this study are children born to HIV-infected women, who are at 

increased risk of pneumococcal disease, even though the incidence of vaccines-serotype IPD in 

HIV-infected children has declined by >80% since the early 2000s. Also, it is unlikely that 

vaccinating 600 (2.0%) of the annual birth cohort of 28,000 in Soweto would have any impact on 

the community wide transmission of the vaccine-serotypes. 

To offset the above marginal increased risk of severe vaccine-serotype IPD (incidence 

<10/100,000 in children <2 years age), the study will offer all study participants a single dose of 

either varicella or hepatitis A vaccine, neither of which are included in the current public 

immunisation program. The exact choice of vaccine will be finalized based on its availability in 

South Africa.     

Other risks for participation in the study are minor and relate to the discomfort caused by study 

procedures such as vecupuncture for obtaining blood samples and nasopharyngeal swabs.  

 

An additional risk to the project, is the Department of Health perception of the project. To mitigate 

against this, the PI has already started discussion with the Department of Health Deputy-Director 

General responsible for immunisation (Dr Yogan Pillay), as well as discussed the proposed study 
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with the National Advisory Group for Immunisation (NAGI), both of whom are supportive of the 

study.  

 

Possibly community perception of  an “inferior” schedule of PCV being provided to some study 

participants, will be mitigated by engaging with the Community Advisory Board prior to initiation of 

this study, as well as offsetting any risk by offering the study participants with either Hepat itis A or 

varicella vaccine, which are not provided in the public immunisation program. Also, the 

immunogenicity data will be reviewed following completion of the 1-month post PCV booster dose, 

and if the immune responses in the 1+1 group are shown to be significantly inferior to that of the 

2+1 schedule group, the DSMB will be requested to deliberate whether the affected children in the 

1+1 dosing arm should receive a further dose of PCV. 

 

Costs to participants 

Participants will incur no extra costs based on participation in the study. No additional study-

specific visits are required. The parent/caregiver-child pair will be reimbursed with R220 for 

attending scheduled study visits to cover incidental expenses.. 

 

Review board approval: 

The protocol and consent forms will be approved by the Human Research Ethics committee 

(HREC), University of the Witwatersrand, and the Medicines Control Council (MCC) prior to 

initiation of the study.  

 

Notification of participants of their individual results: 

Staff involved in the management of study participants will be notif ied of relevant results.   

 

Intellectual property: 

The data accumulated from this study will be stored at RMPRU. The data will be made publically 

available, within one year of completion of the study to any investigators or BMGF nominated 

partners, who wish to use the data to address any specific questions not  directly addressed under 

the study objectives and which the data would lend itself to. The primary manuscript of the study 

will be submitted for peer-review within 6 months of the last subject, last visit in the study. Any  

transfer of data, will be governed, by the terms of the local Ethics Committee (HREC). Data 

sharing will be done on a collaborative basis, with the site PI (or his nominee) being included in 

any further interrogation of the data. The data will be provided in the format in which it has been 

entered at RMPRU with the necessary data dictionary.   
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Disseminating results to the public: 

Summary of results will be reported to the HREC on completion of the study. Results may be 

presented at professional clinical meetings and national or international scientif ic meetings. 

Results will be submitted for publication in a peer-reviewed journal, where they will also be 

available to the public.  

 

Time frames for study conduct 

 

HREC submission date:   7th July 2016 

MCC submission date:   1st July 2016 

Planned Initiation of enrolment:  1st October 2016 

 

Funding for the study 

 

This study will be funded by a grant from the Bill and Melinda Gates Foundation (Grant number: 

OPP1152352). 
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