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1.  Scientific discussion 

1.1.  Introduction 

Quadrivalent meningococcal serogroups A, C, W- 135 and Y conjugate vaccine (Nimenrix, MenACWY-TT) 
consists of 5 µg of Neisseria meningitidis capsular polysaccharides A, C, W-135 and Y, each coupled to 
tetanus toxoid (TT) as carrier protein. The vaccine contains approximately 44 µg of TT per dose. 

Nimenrix was first authorised in Europe on 20 April 2012 for the active immunisation of individuals from 
the age of 12 months and above against invasive meningococcal disease caused by Neisseria meningitidis 
serogroups A, C, W-135 and Y.  

A type II variation (EMEA/H/C/2226/II/009) to update the summary of product characteristics (SmPC) 
with antibody persistence data up to 4 years post primary immunisation with MenACWY-TT in different 
age cohorts is currently under review. The purpose of the present variation is to submit the final clinical 
study report (CSR) for the paediatric study MenACWY-TT-048 EXT: 039 Y5 in accordance with Article 46 
of Regulation (EC) No 1901/2006. Additional post-booster persistence time points are planned to be 
evaluated in children who participated in study MenACWY-TT-048 EXT: 039 Y5. The MAH plans to update 
the SmPC once additional post-booster persistence data across different age groups and time points are 
available. 

1.2.  Clinical Efficacy aspects 

The current CSR is the final report of study MenACWY-TT-048 EXT:039 Y2, 3, 4, 5 and provides antibody 
persistence assessment based on persistence at Month 60 i.e. up to 12 months after a booster dose, 
administered in children 60-69 months of age following priming with the same meningococcal vaccine at 
12-23 months of age. The primary phase of study MenACWY-TT-039, as well as the annex CSR for the 
year 2 persistence time-point (MenACWY-TT-048 EXT: 039 Y2) were submitted as part of the initial 
marketing authorisation application for Nimenrix. Annex CSRs for the year 3 and 4 persistence time-
points (MenACWY-TT-048 EXT: 039 Y3 and MenACWY-TT-048 EXT: 039 Y4), were submitted and 
assessed in accordance with Article 46 of Regulation (EC) No 1901/2006. The results of study MenACWY-
TT-048 EXT: 039 Y4 are also included in the currently on-going type II variation 
(EMEA/H/C/2226/II/009). 

1.2.1.  Methods – analysis of data submitted 

Study MenACWY-TT-048 EXT: 039 Y5 was a Phase III, randomised, open-label, controlled study with 2 
parallel groups conducted at 14 different centres in Finland. The study design is illustrated in Figure 1. 
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Figure 1.  Study design overview 

 

Vaccination schedule 

In the primary study MenACWY-TT-039, a total of 1000 children were enrolled and randomized (3:3:1:1) 
to receive vaccination with one dose of a meningococcal vaccine (MenACWY-TT, Nimenrix or MenC-
CRM197, Meningitec) and two doses of combined measles, mumps, rubella and varicella vaccine (MMRV, 
Priorix Tetra) according to one of the following schedules: 

• Co-ad group: Subjects received MenACWY-TT co-administered with Priorix- Tetra, followed by the 
second dose of Priorix-Tetra 84 days later; 

• ACWY-TT group: Subjects received MenACWY-TT, followed by two doses of Priorix-Tetra, 42 and 84 
days later; 

• MMRV group: Subjects received Priorix-Tetra, followed by Meningitec 42 days later and the second 
dose of Priorix-Tetra 84 days later; 

• MenCCRM group: Subjects received Meningitec, followed by two doses of Priorix-Tetra, 42 and 84 
days later. 

In study MenACWY-TT-048 EXT: 039, subjects primed with MenACWY-TT or Meningitec in the primary 
vaccination study were assigned to the ACWY-TT group and the MenCCRM group, respectively, and were 
boosted at four years after primary vaccination with the same meningococcal vaccine as given in the 
primary study. The study was conducted in an open manner as the primary vaccination study was 
conducted in an open manner and the presentation of the meningococcal vaccines was different.  
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Study population 

Healthy male or female subjects who had been vaccinated in the primary vaccination phase and who did 
not receive any additional doses of meningococcal vaccine outside the MenACWY-TT-039 study were 
eligible to enrol for this year 5 persistence time point.  

Methods used to evaluate immunogenicity 

Immunological assessment comprised blood sampling for determination of antibodies to vaccine antigens. 
Blood samples were collected at each yearly persistence visit (Months 24, 36 and 48) and one and 12 
months after the booster dose (Months 49 and 60). In this submission, only the results generated at 
Month 60, which were part of the secondary objectives of this study, are discussed. The evaluation of 
immunogenicity of meningococcal antibodies 12 months post booster dose with MenACWY-TT or 
Meningitec vaccine was performed in terms of:  

• Serum Bactericidal Activity using rabbit complement (rSBA) antibody titres ≥ 1:8, ≥ 1:128, and 
geometric mean titres (GMTs) for each vaccine serogroup.  

• Serum Bactericidal Activity using human complement (hSBA) antibody titres ≥ 1:4, ≥ 1:8, and GMTs 
for each vaccine serogroup.  

• Anti-polysaccharide (anti-PS) antibody concentrations ≥ 0.3µg/mL, ≥ 2.0µg/mL, and geometric mean 
concentrations (GMCs) for each vaccine serogroup. 

For samples collected in study MenACWY-TT-039 (prior to vaccination and on Day 42 post-primary 
vaccination) and in study MenACWY-TT-048 EXT: 039 Y2 (Month 24 post-primary vaccination), the rSBA 
and anti-PS testing was performed at the GSK laboratory. For samples collected in studies MenACWY-TT-
048 EXT: 039 Y3, Y4 and Y5 (Months 36 and 48 post-primary vaccination, and Months 49 and 60 post-
booster vaccination), the rSBA and anti-PS testing was performed at the laboratory of Public Health 
England (PHE) in the United Kingdom. The hSBA testing was performed at the GSK laboratory for all time 
points in the study. 

Serum bactericidal activity assay using rabbit complement (rSBA) 

Functional antibody responses against the four vaccine serogroups (A, C, W-135 and Y) were evaluated 
according to the protocol using an in-house serum bactericidal activity assay developed by the Centres for 
Disease Control and Prevention (CDC), with baby rabbit serum as complement source (rSBA). For testing 
at the GSK laboratory, titres were expressed as the reciprocal of the dilution resulting in 50% inhibition. 
For testing at PHE, titres were expressed as the reciprocal of the last dilution resulting in at least 50% 
inhibition. 

Serum bactericidal activity assay using human complement (hSBA) 

Functional anti-meningococcal serogroup activity was also determined by a serum bactericidal assay 
based on the CDC protocol using human complement (hSBA-MenA, hSBA-MenC, hSBA-MenW-135 and 
hSBA-MenY). The cut-off of the assay was a dilution of 1:4. Titres were expressed as the reciprocal of the 
dilution resulting in 50% inhibition. 

Enzyme-Linked Immunosorbent Assay (ELISA) 

Meningococcal serogroup A, C, W-135, and Y PS-specific immunoglobulin G (IgG) was measured by 
ELISA. The assay was based on the CDC protocol. The assay cut-off was 0.30 µg/ml for all serogroups. 
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The use of the clinical endpoint of 2 µg/ml for serogroups A and C was based on the correlate of 
protection proposed for the plain meningococcal serogroups A and C polysaccharide vaccines. 

Statistical methods 

The objective of this persistence assessment was a descriptive analysis of the antibody persistence one 
year after a booster vaccination of Nimenrix as compared to Meningitec. The primary analysis of antibody 
persistence following booster vaccination was done on the according-to-protocol (ATP) cohort for 
persistence at Month 60. 

Percentages of subjects with titres/concentrations above proposed endpoints, with 95% confidence 
intervals (CIs) were calculated using standard methods. The rSBA, hSBA and anti-PS geometric mean 
antibody concentrations/titres (GMCs/GMTs), with 95% CIs for the four meningococcal serogroups were 
assessed for each vaccine. The distribution of antibody titres/concentrations at each time point was 
tabulated and presented using reverse cumulative curves. 

Exploratory between group analyses in terms of immunogenicity by rSBA, hSBA and anti-PS antibody 
concentrations were also conducted. 

Endpoints 

The primary objective of study MenACWY-TT-048 EXT: 039 was to evaluate antibody persistence in terms 
of percentage of subjects with rSBA antibody titres ≥ 1:8 for each of the four serogroups up to four years 
following primary vaccination. The results related to this objective are presented in the CSR and Annexes 
for the Years 2, 3 and 4 time points of study MenACWY-TT-048 EXT: 039, which have been submitted 
previously. Evaluation of antibody persistence following a booster dose of MenACWY-TT was part of the 
secondary study objectives. 

1.2.2.  Results 

Of the 1000 subjects vaccinated in primary study MenACWY-TT-039, 286 children were enrolled at Month 
60 (239 children in the ACWY-TT group and 47 children in the MenCCRM group). A total of 286 subjects 
attended the persistence visit at Month 60 and completed the study. Of these, nine subjects were 
eliminated from the analysis based on the ATP cohort for persistence at Month 60 due to the following 
reasons: protocol deviations reported in the primary study MenACYW-TT-039 or in previous time points of 
study MenACWYTT- 048 EXT: 039 (four subjects), non-compliance with the blood sampling schedule 
(three subjects) or missing of essential serological data (two subjects). The ATP cohort for evaluating 
persistence up to one year post-booster dose (Year 5 or Month 60) included 231 children in the ACWY-TT 
group and 46 children in the MenCCRM group, respectively. 

The demographic profile of the subjects in the ATP cohort for persistence at Month 60 was comparable 
between the two groups with respect to mean age, gender and racial distribution (see table below). 
Overall, the mean age at Month 60 was 72.9 months with a SD of 1.70. The male: female ratio was 1.05. 
All subjects but one were of White - Caucasian/ European heritage (99.6%). 
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Table 1.  Summary of demographic characteristics (ATP cohort for persistence at Month 60) 

 

It should be noted that the rSBA and anti-PS testing has been performed at a different laboratory at 
Months 36, 48, 49 and 60 (PHE assay) compared to the previous time points (GSK assay), which limits 
direct longitudinal comparison of the results of different time points. As a result, the tables presenting 
rSBA and anti-PS results for the analysis of antibody persistence at Month 60 only include the Month 36, 
Month 48, Month 49 and Month 60 time points.  

Antibody persistence following booster vaccination in terms of rSBA 

Twelve months after administration of a booster dose of MenACWY-TT, the percentage of subjects with 
rSBA titres ≥ 1:8 was 100% for serogroups A, W-135 and Y and 97.4% for serogroup C (see Table 2). In 
the MenCCRM group, the percentage of subjects with rSBA titres ≥ 1:8 was 6.5%, 97.8%, 4.3% and 
23.9% for serogroups A, C, W-135 and Y, respectively. 

The percentage of subjects in the ACWY-TT group with rSBA titres ≥ 1:128 was 99.1% for serogroups A, 
W-135 and Y and 78.4% for serogroup C. In the MenCCRM group, the percentage of subjects with rSBA 
titres ≥ 1:128 was 6.5%, 87.0%, 4.3% and 23.9%, for serogroups A, C, W-135 and Y, respectively. 

For serogroup C, the percentage of subjects with rSBA titres ≥1:128 decreased from 100% in both groups 
at one month post-booster to 78.4% and 87.0% in the ACWY-TT and MenCCRM groups, respectively, at 
12 months post-booster administration.  

The rSBA GMTs decreased from one month to 12 months post-booster for all four serogroups in the 
ACWY-TT group and for serogroup C in the MenCCRM group, but remained above levels observed prior to 
administration of the booster dose (at 36 and 48 months post-primary vaccination). 
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Table 2.  Percentage of subjects with rSBA titres equal to or above the cut-off values of 1:8 and 1:128 
and GMTs at 36, 48, 49 and 60 months postprimary vaccination (ATP cohort for persistence at Month 60) 

 

Exploratory analyses suggested a higher percentage of subjects who reached the 1:8 and 1:128 
thresholds at 12 months after administration of the booster dose in the ACWY-TT compared to the 
MenCCRM group for serogroups A, W-135 and Y (see table below). Exploratory analyses suggested no 
difference between groups in terms of persistence of PHE rSBA-MenC titres ≥1:8 or ≥1:128 or PHE rSBA 
GMTs for serogroup C at 12 months post-booster (see Tables 3 and 4).  
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Table 3.  Difference between groups in percentage of subjects with PHE rSBA titres equal to or above the 
cut-off value of 1:8 and 1:128, 60 months after the primary vaccination (ATP cohort for persistence at 
Month 60) 

 

Table 4.  GMT ratios between groups for PHE rSBA-MenC, 60 months after the primary vaccination (ATP 
cohort for persistence at Month 60) 

 

Antibody persistence following booster vaccination in terms of hSBA 

Twelve months after administration of a booster dose of MenACWY-TT, the percentage of subjects with 
hSBA titres ≥ 1:8 was 100% for serogroups C, W-135 and Y and 95.5% for serogroup A (see table below). 
In the MenCCRM group, the percentage of subjects with hSBA titres ≥ 1:8 was 10.7%, 100%, 16.1% and 
32.3% for serogroups A, C, W-135 and Y, respectively. 

The hSBA GMTs decreased from one month to 12 months post-booster for all four serogroups in the 
ACWY-TT group and for serogroup C in the MenCCRM group, but remained above levels observed prior to 
administration of the booster dose.  
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Table 5.  Percentage of subjects with hSBA titres equal to or above the cut-off values of 1:4 and 1:8 and 
GMTs (ATP cohort for persistence at Month 60) 
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Exploratory analyses suggested a higher percentage of subjects who reached the 1:4 and 1:8 thresholds 
at 12 months after administration of the booster dose in the ACWY-TT compared to the MenCCRM group 
for serogroups A, W-135 and Y (see table below). Exploratory analyses suggested no difference between 
groups in terms of persistence of hSBA-MenC titres ≥1:4 or ≥1:8 or hSBA GMTs for serogroup C at 12 
months post-booster (see Tables 6 and 7). 

Table 6.  Difference between groups in percentage of subjects with hSBA titres equal to or above the cut-
off value of 1:4 and 1:8, 60 months after the primary vaccination (ATP cohort for persistence at Month 
60) 
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Table 7.  GMT ratios between groups for hSBA-MenC, 60 months after the primary vaccination (ATP 
cohort for persistence at Month 60) 

 

Antibody persistence following booster vaccination in terms of polysaccharide antibody 
concentrations 

Twelve months after administration of a booster dose of MenACWY-TT, the percentage of subjects with 
anti-PS concentrations ≥ 2 µg/mL was 83.7%, 44.7%, 100% and 98.8% for serogroups A, C, W-135 and 
Y, respectively (see table below). In the MenCCRM group, the percentage of subjects with anti-PS 
concentrations ≥ 2 µg/mL was 22.7%, 71.4%, 0.0% and 50.0% for the respective serogroups. 
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Table 8.  Percentage of subjects with anti-PS concentrations equal to or above the cut-off values of 0.3 
microgram/mL and 2.0 microgram/mL and GMCs at 36, 48, 49 and 60 months post-primary vaccination 
(ATP cohort for persistence at Month 60) 

 

Exploratory analyses suggested a higher percentage of subjects with anti-PS concentrations ≥ 2 µg/mL at 
12 months after administration of the booster dose in the ACWY-TT compared to the MenCCRM group for 
serogroups A, W-135 and Y (see table below). 

Exploratory analyses suggested a difference between groups in terms of anti-PS GMCs for serogroup C at 
12 months post-booster, in favour of the MenCCRM group (see Tables 9 and 10). 
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Table 9.  Difference between groups in percentage of subjects with anti-PS concentrations equal to or 
above the cut-off value of 0.3 microgram/mL and 2.0 microgram/mL, 60 months after the primary 
vaccination (ATP cohort for persistence at Month 60) 

 

Table 10.  Table 11 GMC ratios between groups for anti-PSC concentrations, 60 months after the primary 
vaccination (ATP cohort for persistence at Month 60)  

 

1.2.3.  Discussion 

The data provided on the persistence of antibodies to Nimenrix polysaccharide antigens A, C, W-135 and 
Y at month 60 (12 months after a booster dose at 48 months) were provided and compared with the 
results from a smaller cohort immunised with Meningitec. The results show that persistence of antibodies 
at month 60 is maintained using three different assays. Of note, a drop in the percentage of subjects with 
anti-PS antibodies at 60 months was seen in both vaccine groups as compared with the titres at 49 
months and this drop was more marked in the Nimenrix group leading also to lower levels of antibody to 
polysaccharide C in the Nimenrix group than in the Meningitec group when assayed using the ELISA.  
However, the correlate of protection is SBA and this showed no significant difference between the two 
vaccine groups. Overall the results demonstrate maintenance of detectable antibody levels to Nimenrix 
antigens at month 60 following a booster dose at 48 months and higher levels at month 60 than these 
seen pre-booster at month 36. 
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1.3.  Clinical Safety aspects 

1.3.1.  Methods – analysis of data submitted 

Serious adverse events 

The investigator or his/her delegate among the study centre staff was responsible for the detection and 
documentation of events meeting the criteria and definition of an serious adverse event (SAE). Each 
subject’s parent(s)/guardian(s) were instructed to contact the investigator immediately should they 
manifest any signs or symptoms they perceived as serious.  

Only SAEs considered as related to study vaccination by the investigator or lack of vaccine efficacy were 
to be reported during the persistence phase (up to the Month 60 visit). In addition SAEs that were related 
to study participation (e.g., protocol-mandated procedures, invasive tests, a change from existing 
therapy) or a concurrent GSK medication were to be reported. 

The investigator assessed the maximum intensity that occurred over the duration of the event for all 
SAEs reported during the study. The intensity of each SAE was assigned to one of the categories 
displayed in table below. 

Table 11.  Intensity scale for SAEs 

 

Causality of SAEs was assessed by the investigator using the following question: Was there a reasonable 
possibility that the SAE might have been caused by the investigational product? 

Study cohort evaluated 

The primary analysis of safety was based on the Total cohort at Month 60, which included all subjects 
vaccinated in the primary study MenACWY-TT-039 that came back for the visit at Month 60. 

1.3.2.  Results 

Overall Extent of Exposure 

The number of subjects vaccinated in each group is presented in table below and represent the Total 
cohort at Month 60 that was to be used for the safety analysis. 
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Table 12.  Number of subjects and doses evaluated for safety in study MenACWY-TT-048 EXT: 039 Y5 

 

Demographic and Other Characteristics of Study Population 

The demographic characteristics of the subjects in the Total cohort at Month 60 are summarised in the 
table below. The demographic profile with respect to mean age, gender and racial distribution was 
comparable between the two study groups. Overall, the mean age at Month 60 was 72.9 months 
(standard deviation [SD] = 1.70 months). The male: female ratio was 1.07. All but two subjects were of 
White - Caucasian/ European heritage (99.3%). 

Table 13.  Summary of demographic characteristics (Total cohort at Month 60) 

 

Analysis of Adverse Events 

No deaths were reported during study MenACWY-TT-048 EXT: 039 (up to the Month 60 visit). 

No SAEs considered as possibly related to vaccination by the investigator or as related to study 
participation or GSK concomitant medication nor any events related to lack of vaccine efficacy were 
reported during this study (up to the Month 60 visit). 

None of the subjects declined attendance at the Month 60 visit due to a serious or non-serious adverse 
event experienced since administration of the booster dose at Month 48. 
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1.3.3.  Discussion 

No new safety signals have arisen from the data submitted for this variation. Therefore, it is also 
accepted that no update of the RMP and no SmPC changes are proposed in this variation.  

2.  Overall conclusion and impact on the benefit/risk balance 

The evaluation of the need for a booster dose to maintain optimum circulating antibody levels to the four 
meningococcal serogroups of MenACWY-TT is an important scientific objective and the MAH continues to 
evaluate the immunogenicity and reactogenicity of a booster dose in different age groups. The need for a 
booster dose for Nimenrix has not yet been established and this is currently reflected in the SmPC. 

The results of this study showed that antibody persistence in terms of percentage of subjects who 
retained protective rSBA-MenC titres up to 1 year after booster administration was high and similar in 
MenACWY-TT recipients and those receiving the licensed Meningitec control (97.4% and 97.8% in the 
ACWY-TT and Meningitec groups, respectively). At 1 year post-booster, all the subjects boosted with 
MenACWY-TT retained vaccine-induced rSBA antibody titre levels indicative of putative protective efficacy 
against the three other serogroups (MenA, MenW-135 and MenY). Overall, these clinical trial data 
continue to demonstrate serological evidence of protection and an acceptable safety profile for Nimenrix. 
The previously established benefit-risk profile of Nimenrix for active immunisation of individuals from 12 
months of age against invasive meningococcal diseases caused by Neisseria meningitidis serogroup A, C, 
W-135 and Y continues to be favourable and the results from the data submitted for this variation  does 
not change the current positive benefit: risk balance for Nimenrix. 

The MAH continues to assess longer term immunogenicity and when further results are available intends 
to provide the data in support of a change/update to the SmPC. In this procedure no SmPC changes are 
proposed, which is accepted.  No safety concerns emerge from this month 60 data. 

3.  Recommendations 

Based on the review of the submitted data, the CHMP considers the following variation acceptable and 
therefore recommends the variation to the terms of the Marketing Authorisation, concerning the 
following change: 

Variation requested Type 
C.I.13 C.I.13 - Other variations not specifically covered elsewhere in this 

Annex which involve the submission of studies to the competent 
authority 

II 

Submission of results of a 5 year follow-up study of the pivotal phase III study MenACWY-TT-039. The 
study report was submitted in line with requirements of Article 46 of Regulation (EC) No 1901/2006. The 
requested variation proposed no amendments to the PI. 
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