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Abbreviations:

4CMenB - 4 component Meningococcal B vaccine (Bexsero)

MenB — capsular group B meningococcus

IMD - Invasive meningococcal disease

fHBP — factor H binding protein

NadA — Neisserial adhesion A

PorA — Porin A

NHBA — Neisserial heparin binding antigen

CI — confidence intervals

GMT — Geometric mean Titers

GMR - Geometric Mean Ratio

SAE — serious adverse event

hSBA — serum bactericidal activity using exogenous human complement
end-hSBA — serum bactericidal activity using endogenous complement
betalac-hSBA — serum bactericidal activity using exogenous human complement in the
presence of beta-lactamase
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Summary:

Children with complement deficiency respond less well to immunization with 4CMenB
than healthy controls; surveillance for vaccine failures is required to determine the
significance of this.

4CMenB immunization of infants is known to effectively prevent group B
meningococcal disease. No data are available on the immunogenicity of 4CMenB in
children with complement deficiency, who are at increased risk of disease, nor in
children with splenic dysfunction.

What this study adds:

This study shows that most children with complement deficiencies develop an immune
response following immunization with 4CMenB, although this is reduced in children
with terminal chain complement deficiencies and on eculizumab. Ongoing surveillance
for vaccine failures is required.

Word count: Abstract 249 (max 250)
Manuscript 3036 (max 3000)
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Abstract (249 words/250 words limit)

Background

The capsular group B meningococcal vaccine (4CMenB) is recommended for
children with complement deficiencies, asplenia and splenic dysfunction, however,
data on the immunogenicity of 4CMenB in these ‘at-risk’ children are missing.

Methods

Participants aged 2-17 years in Italy, Spain, Poland, UK and Russia with complement
deficiencies, asplenia or splenic dysfunction received two doses of 4CMenB two
months apart, as did healthy controls. Exogenous and endogenous human complement
serum bactericidal activity (hSBA) was determined at baseline and one month

following the second immunization against four test strains: H44/76 (assessing
vaccine antigen fHbp), 5/99 (NadA), NZ98/254 (PorA) and M10713 (NHBA).

Results

Of 239 participants (mean age 10-3 years, 45% female), 40 were complement-
deficient (9 eculizumab therapy, 4 terminal-chain deficiencies, 27 ‘other’), 112
children had asplenia/splenic dysfunction (8 congenital asplenia, 8 functional
asplenia, 96 splenectomy) and 87 were healthy. Following immunization the
proportions of complement-deficient participants with exogenous complement hSBA
titers > 1:5 were 87% (H44/76), 95% (5/99), 68% (NZ98/254) and 73% (M10713),
compared to 97%, 100%, 86% and 94% respectively for asplenic children, and 98%,
99%, 83% and 99% (controls). When testing with endogenous complement, strain-
specific bactericidal activity was evident in only one eculizumab treated participant
and one terminal-chain complement deficient participant.

Conclusion

4CMenB administration is similarly immunogenic in healthy children and those with
asplenia/splenic dysfunction. The significance of the trend to lower responses SBA
titers in complement deficient children (especially those with terminal-chain
complement deficiency or those on eculizumab therapy) must be determined by
ongoing surveillance for vaccine failures.
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Introduction

The licensure of the capsular group B meningococcal vaccine 4CMenB in Europe ,'
Australia® and the Americas®” offers the potential for vaccine prevention of invasive
disease due to this bacterium. This vaccine is now recommended for use in healthy
infants in the United Kingdom,® Ireland’ and some regions of Germany, Italy,

8,9
Canada.

In addition, these and many other countries recommend (and re-imburse) the use of
4CMenB in children, teenagers and adults at increased risk of invasive meningococcal
disease (IMD); in the USA this recommendation applies only to pre-teens, teens and
adults.'™" Such ‘at-risk’ groups include those with terminal chain complement
deficiencies, known to have rates of IMD 7000 to 10 000 higher than the general
population,'* and those receiving the monoclonal antibody eculizumab, which acts by
binding complement 5."° In view of reports of overwhelming sepsis and elevated

mortality,'®!

children with asplenia or splenic dysfunction are also included in these
recommendations, although the incidence of IMD in these populations may not be

higher than their healthy peers. H

While previous studies have shown immunization of complement-deficient patients
with polysaccharide capsular group A, C, W and Y meningococcal vaccines to be
effective against invasive disease,'® the use of 4CMenB in these populations has not
previously been studied. Accordingly, we evaluated here the immunogenicity and
tolerability of 4CMenB in children with congenital or acquired complement
deficiencies, and with asplenia or splenic dysfunction, and compared this with healthy

controls.

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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Methods

This was an open-label phase IIIb study conducted at 18 sites (four in Italy, four in
Spain, three in Poland, four in the United Kingdom and three in Russia) between May
2014 and March 2015.

The study recruited children aged 2 to 17 years in one of the three categories:
‘complement deficient’, ‘asplenia/splenic dysfunction’ or ‘healthy controls’. Children
in the ‘complement deficient’ category were those diagnosed by their clinician as
having a primary deficiency (a congenital deficiency leading to a reduced
concentration of one or more proteins in the complement cascade, including C1, C2,
C3, (4, factor D, properdin, C5, C6, C7, C8, C9, factor H or homozygous factor I) or
a secondary deficiency (conditions indirectly leading to a reduced concentration of
one or more proteins in the complement cascade, including those treated with
eculizumab). Children in the ‘asplenia/splenic dysfunction’ category were those with
congenital anomalies of the spleen, surgical splenectomy or autosplenectomy (e.g. in
patients with sickle cell disease). Healthy controls were healthy age-matched children.
Children were excluded if they had previously received any capsular group B
meningococcal vaccine, or if they had suffered IMD within the last year (complement
deficient or asplenia/splenic dysfunction groups) or at any time previously (healthy
controls). Participants could not be on any antibiotics within three days prior to
enrollment other than those prescribed for prophylaxis, and immunization was
deferred until at least six hours following the administration of analgesics or
antipyretics. Full inclusion and exclusion criteria are presented in supplementary

materials.
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The study intervention was two doses of 4CMenB (Bexsero, GSK, Italy) administered
intramuscularly two months apart. As previously described” each 0-5 ml dose of
vaccine contains 50 pg each of purified factor H binding protein (fHBP), Neisserial
adhesion binding antigen (NHBA), Neisserial adhesion A (NadA) antigens, and 25 ug

of outer membrane vesicle component with immunodominant porin protein (PorA).

The primary immunogenicity objective was to evaluate the immunogenicity of two
doses of 4CMenB in participants with increased risk of meningococcal disease
because of complement deficiency or asplenia and in healthy age-matched children, at
one month after the second vaccination. Immunogenicity for this primary objective
was determined by using exogenous human complement assays measuring serum
bactericidal activity (hSBA) against four test strains: H44/76 (assessing vaccine
antigen fHBP), 5/99 (NadA), NZ98/254 (PorA) and M10713 (NHBA). hSBA assays
were performed at the Clinical Sciences Laboratory, Novartis Vaccines, (now
GlaxoSmithKline Biologicals SA) Marburg. Exogenous human complement was
added to serial diluted sera following the addition of bacteria solution. For assays with
complement-independent bactericidal activity, suggestive of antibiotic killing, the
above assays were repeated in the presence of beta-lactamase (betalac-hSBA). For
hSBA and betalac-hSBA assays the threshold of response was 1:5, as previously

reported. "

In an additional exploratory analysis serum bactericidal assays were also performed
using endogenous complement alone (end-hSBA). For these assays, dilution was only
performed to a 1:8 titer, in view of the inherent limitations of complement dilution in

the absence of exogenous complement, and threshold of response was 1:4.

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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The primary safety objective was to assess the safety and tolerability of two doses of
4CMenB in these children. During the week following a vaccination, parents recorded
the local injection site and systemic symptoms. Separate classification systems were
used for children aged 2 to 5 years old and 6 to 17 years olds as shown in
supplementary Figures 1 and 2. Adverse event recording was enhanced by telephone
contact during the week after study vaccination. All serious adverse events (SAEs)

reported during the study were recorded.

The primary population for immunogenicity analysis was the full analysis set,
consisting of all participants who received a study vaccination and provided post-
immunization serum that was evaluable for at least one of the study strains. The
primary immunogenicity endpoints were, for each of the strains at baseline and one
month after the second dose of vaccine, the percentages of participants with hSBA
titers > 1:5, hSBA > 1:8 and with a four-fold rise in hSBA titers above baseline, along
with 95% Clopper confidence intervals (CIs). Between-group comparisons were
performed through computation of the 2-sided 95% CI for the differences in
percentages between the study groups. For end-hSBA titers the percentage of

participants with titers > 1:4 and hSBA > 1:8 was calculated.

The hSBA geometric mean titers (GMTs) and associated 2-sided 95% Clopper-
Pearson Cls were constructed by exponentiating the least square means of the
corresponding log-transformed hSBA titers and their 95% CIs obtained from an
analysis of variance with study group (‘complement deficient’ and asplenia/splenic
dysfunction) and study site as model factors. For healthy controls, raw unadjusted
GMTs and 95% CIs were calculated by exponentiating the means of the

logarithmically transformed titers and their 95%. Geometric mean ratios (GMRs) of

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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hSBA titers post/pre immunization were calculated, and ratios of post-immunization
hSBA GMTs between groups and their 95% Cls were calculated for comparisons of
immune responses between the ‘at-risk’ groups and healthy controls. Titers below the
limit of detection were set to half that limit for the purpose of analysis. The
percentage of participants experiencing vaccine reactions were analysed for each dose

separately according to the age groups 2 to 5 years and 6 to 17 years.

The planned sample size was approximately 240 participants, with approximately 160
in the ‘at-risk’ groups (with at least 15 from each of the complement-deficient group
and the asplenia/splenic dysfunction group), and approximately 80 healthy controls.
Recruitment of healthy controls occurred in a 1:2 ratio for ‘at-risk’ children, stratified
according to site and to the age groups 2 to 5 years, 6 to 10 years and 11 to 17 years.
A sample size of 80 participants in a group was calculated to provide a 95% CI of

81:2% to 95:6% around an observed percentage ‘response’ of 90-0%.

Results

Across 18 sites 239 participants were enrolled (mean age 10-35 years, 45% female),
40 of whom were complement-deficient (nine eculizumab therapy, four terminal-
chain deficiencies, one with factor H deficiency, four with factor I deficiency, two
with C1 deficiency, five with C2 deficiency, 14 with C3 and/or C4 deficiency and one
with alternative pathway deficiency). 112 participants had asplenia/splenic
dysfunction (eight congenital asplenia, eight functional asplenia and 96 splenectomy)
and 87 were healthy controls. Further details of participant demographics, their
underlying diagnoses, and the study flow chart are shown in Table 1, Figure 1 and

supplementary table 1.

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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Immunogenicity

When tested with SBAs using exogenous human complement, no complement-
deficient participants had baseline hSBA titers > 1:5 for strains H44/76, 5/99 and
NZ98/254 (and no more than 12% of asplenics and 6% of controls). Baseline
seropositivity rates for M10713 were 56% (complement-deficient) 79% (asplenics)
and 78% (controls). Following immunization the proportions of complement-deficient
participants with hSBA titers > 1:5 (using exogenous complement) rose to 87%
(H44/76), 95% (5/99), 68% (NZ98/254) and 73% (M10713), compared to 97%,
100%, 86% and 94% respectively for the asplenic group, and 98%, 99%, 83% and
99% for controls (Table 2 and Figure 2). Between group comparisons revealed the
point estimate of the percentage of ‘responders’ was 4 to 26% lower in complement
deficient participants than in healthy controls; but this was statistically significant for
strains H44/76 and M10713 only. No such trend to a lower response was seen for
asplenic/splenic dysfunction participants compared to healthy controls. GMTs and
percentage of participants with SBA titers > 1:8 showed a broadly similar pattern
(supplementary Table 2 and 3). The analyses of the percentage of participants
developing hSBA titers > 1:5 and hSBA GMTs by complement deficiency type,
revealed that of eight participants on eculizumab therapy with hSBA results only four
(H44/76), six (5/99), two (NZ98/254) and one (M10713) had hSBA titers > 1:5 post
immunization (supplementary table 4 and 5). By contrast, all four participants with

terminal chain complement deficiencies achieved these thresholds for each strain.

Fewer than half of complement-deficient and asplenic/splenic dysfunction

participants reported taking antibiotics during the study, and only 1 to 2:8% of

participants per group had evidence of complement independent killing on hSBA

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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assays that would be suggestive of antibiotic activity. The bactericidal assays on these
participants were repeated using pre-treatment with beta-lactamase (additional
exploratory analyses), but given the low numbers this had minimal impact on overall

response rates or GMTs (data not shown).

When using endogenous complement, post-immunization bactericidal activity at 1:4
dilution was observed in 68% (H44/76), 60% (5/99), 41% (NZ98/254) and 60%
(M10713) of participants, compared with 98%, 100%, 85% and 100% respectively in
healthy controls (supplementary Table 6). These percentages varied according to
diagnosis, with only one of the four terminal-chain complement deficient participants
(reported as having a C7 deficiency), and only one of the eight eculizumab recipients,
displaying any bactericidal activity post-immunization (Figure 3 and supplementary
Table 7). For asplenic children, when using endogenous complement, bactericidal
activity at 1:4 dilution was seen in 11% (H44/76), 35% (5/99), 5% (NZ98/254) and
95% (M10713), rising to 100%, 100%, 88% and 100% respectively post

immunization.

Reactogenicity

Fever rates per-immunization amongst 2-5 year olds were 17% in complement-
deficient children after each dose, 11% after each dose in asplenics and 31% (first
dose) and 8% (second dose) for controls. Amongst 6-17 years olds these rates were
18% after the first dose, and 4% after the second dose in complement deficient
participants; per-dose fever rates were 3-4% for all other participants. Full details of
solicited systemic and local adverse events are shown in supplementary figures 1 and

2. There were seven SAEs in six participants (appendicitis, gastroenteritis, two

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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respiratory infections, concussion, tonsillitis and intracardiac thrombus), none of

which were considered related to immunization.

oNOYTULT D WN =

60 The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007



oNOYTULT D WN =

Confidential - Not for Circulation

Discussion

This study provides the first data to inform existing recommendations for use of
4CMenB in children at increased risk of meningococcal disease. Following two doses
of 4CMenB vaccine, children with asplenia or splenic dysfunction had bactericidal
activity against four test strains that was very similar to healthy controls.
Immunization with 4CMenB was also able to generate bactericidal activity in the
presence of exogenous complement in the majority of children with complement
deficiency, although this response was lower when tested using endogenous
complement and among those with terminal chain complement deficiencies or on

eculizumab treatment.

The central role for complement in ‘in vivo’ killing of meningococci (by generation of
the terminal membrane complex) is reflected in the use of the serum bactericidal
assay as the accepted correlate of protection against IMD in clinical trials of
meningococcal vaccines'®. Rather than only testing the quantity of antigen specific
antibodies induced by immunization, SBA assays provide a qualitative test of the
ability of these antibodies to kill meningococci in the presence of complement.
Assessing the immunogenicity of meningococcal vaccines in children with acquired
or congenital complement deficiencies is therefore problematic, as testing the immune
response in these children with exogenous complement from ‘healthy’ donors could

overestimate the protection that immunization is likely to afford.

While bearing this important caveat in mind, an increase in bactericidal activity was

observed in most children with non-terminal chain complement deficiencies, whether

measured with exogenous or endogenous complement. By contrast, and not

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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unexpectedly, children on eculizumab had poor responses even when tested with
exogenous complement, presumably secondary to binding of the exogenous
complement. Similarly, it is surprising that even a single participant with a terminal-
chain complement deficiency or undergoing treatment with eculizumab demonstrated

an increase in bactericidal activity when tested with endogenous complement.

Of relevance to this study is the experience with the use in immunocompromised
patients of other meningococcal vaccines based on capsular antigens. The best direct
evidence of the ability for antibodies against capsular antigens to provide protection,
even in the absence of functional (endogenous) complement, comes from an
observational study of 45 patients with terminal chain complement deficiency, all of
whom were offered the plain polysaccharide capsular A, C, W and Y meningococcal
vaccine.'® Of the 31 patients receiving the vaccine, six episodes of IMD were
observed over a two-year observation period, compared with six out of 14 who did
not receive the vaccine; mean time to first episode of IMD was approximately eight
years in vaccine recipients compared with approximately five in non-recipients, a
difference that was statistically significant. Sera from these individuals displayed a
post-immunization increase in killing of serogroup A and W meningococci that was
dependent on the presence of polymorphonuclear leukocytes, suggesting that some
protection was afforded by opsonophagocytosis rather than complement mediated
killing.20 While these data are based on immunity against capsular polysaccharides,
rather than sub-capsular proteins, Plested et al provide encouraging evidence that sera
from adults immunized with a precursor to 4CMenB is able to kill meningococci ex
vivo (in both passive protection and opsonophagocytic assays) even in the absence of

complement dependent bactericidal activity.' This again suggests a role for

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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opsonophagocytosis in protecting patients with primary complement deficiency
against IMD, an aspect of the immune response that was not evaluated in this study.
Of note is that this additional mode of killing may not apply to patients treated with
eculizumab; recent data suggests that opsonophagocytic dependent killing of

meningococcci in a whole blood assay is blocked in the presence of eculizumab.*

Reassuringly, children with asplenia/splenic dysfunction generate an immune
response that is at least as good as healthy controls. This contrasts with the reduced
immunogenicity of the serogroup C meningococcal protein —polysaccharide vaccines
in adults with surgical asplenia reported by Balmer et al.” These contrasting findings
may reflect the older age group in the later study or potential differences in the
immune response of asplenic patients to capsular polysaccharides rather than sub-
capsular proteins. Given this robust immune response to 4CMenB it is reasonable to
expect that this vaccine will be as effective in children with asplenia/splenic
deficiency as in healthy controls. It is also reassuring, though not unexpected, that the
reactogenicity profile in the ‘at-risk’ children was broadly similar to healthy controls,

and to previously reported studies in these age groups.***°

Ultimately, the best understanding of the role of 4CMenB in immunocompromised
patients will come from surveillance for vaccine failures. To date there are two

published case reports of group B IMD in eculizumab-treated patients who had

27,28
B-"

received a full course of 4CMen and one fatal case of IMD due to an

unencapsulated strain bearing fHBP and NHBA proteins similar to those in
4CMenB.” Together with reports of group C, W and Y IMD in such patients

29-31

following immunization with MenACWY vaccines™ ', these cases may support the
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above concerns regarding the ability of immunization to generate protective immunity

against IMD in the presence of eculizumab.

More formal calculations of vaccine effectiveness will include a comparison of rates
of disease in immunized versus non-immunized ‘at risk’ individuals on eculizumab
and with other ‘at-risk’ conditions, and comparing these to the vaccine failure rate
observed in age matched healthy controls. Ongoing surveillance is crucial, and will
also inform whether specific schedules for ‘at-risk’ vaccine recipients may be
required, e.g. with additional booster doses. Given the incomplete coverage of
4CMenB for all capsular group B strains, and the uncertainty regarding the
effectiveness of the 4CMenB vaccine in the most at-risk populations, it should be
emphasized that immunization with 4CMenB does not remove the need for ongoing
antibiotic prophylaxis in those for whom it is currently recommended. The low rates
of antibiotic use in this study, and lack of evidence of antibiotic activity in the serum
of the vast majority of study participants does raise the possibility that adherence to

this recommendation is poor.

This study had a number of limitations, among them the relatively small number of
children with terminal chain complement deficiencies and on eculizumab therapy.
Additionally, the diagnosis of complement deficiency was based on local clinical
diagnosis, with no formal standardised diagnostic criteria or central laboratory testing
of complement function; this is potentially of relevance to the participant with
reported C7 deficiency who developed bactericidal activity post-immunization. Also,
this study did not include those with HIV infection, known to be at increased risk of

32,33

disease,”””” nor did the study address the immunogenicity of the licensed vaccine
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schedules for immunocompromised children under 2 years of age. Finally, as
previously described many participants had SBA titers >5 pre-immunization for strain
M10713 (evaluating the NHBA component of 4CMenB).34 Nevertheless the increase
in GMTs observed does provide some support for the immunogenicity of this vaccine

antigen in the populations studied. .

Conclusion

The data from this study provide provisional support for the existing guidelines for
immunization against capsular group B disease in children with complement
deficiencies and splenic dysfunction. Ongoing surveillance for vaccine failures is
required to determine the significance of the trend to reduced immune response in
children with terminal chain complement deficiencies or undergoing treatment with
eculizumab. In the meantime it is important that these patients are identified, receive
education about sepsis management plans and are prescribed prophylactic antibiotics
according to local guidelines, along with vaccination, to provide every chance for

them to be protected against this deadly disease.
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Figure legends

Figure 1. Study design and subject disposition flowchart.

Figure 2. Reverse cumulative distribution curves of hSBA titers displayed by group
pre and post-immunization with 2 doses of 4CMenB for strains 44/76 (A), 5/99 (B),

NZ98/254 (C) and M10713 (D) (Full analysis set).

Figure 3. Percentage of subjects with bactericidal serum activity at 1:4 dilution using
endogenous human complement (end-hSBA) by group pre (Day 1) and post-
immunization (Day 91) with two doses of 4CMenB for strains 44/76 (A), 5/99 (B),

NZ98/254 (C) and M10713 (D) (Full analysis set).
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Table 1: Participant demographics.
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Complement Asplenia/splenic Healthy Total
Deficient dysfunction
N=40 N=112 N =87 N=239
Age* (years): 8.5+4.4 11.1+£3.7 10.2+4.1 10.3+4.1
Sex:
Male 23 (58%) 66 (59%) 43 (49%) 132 (55%)
Female 17 (43%) 46 (41%) 44 (51%) 107 (45%)
Country of
Enrollment:
Italy 7 (18%) 14 (13%) 12 (14%) 33 (14%)
Poland 8 (20%) 29 (26%) 20 (23%) 57 (24%)
Russia 4 (10%) 24 (21%) 17 (20%) 45 (19%)
Spain 13 (33%) 29 (26%) 24 (28%) 66 (28%)
United 8 (20%) 16 (14%) 14 (16%) 38 (16%)
Kingdom
Race:
Asian 1 (3%) 0 1 (1%) 2 (1%)
Black or 0 4 (4%) 1 (1%) 5 (2%)
African
American
White 36 (90%) 105 (94%) 84 (97%) 225 (94%)
Other 3 (8%) 3 (3%) 1 (1%) 7 (3%)

* Age is shown as mean +/- standard deviation
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Table 2. Percentage of analysed subjects (and 95% confidence intervals) with hSBA titers >5. Results are for participants with valid results pre and

post immunization.

Complement deficient Asplenia/splenic dysfunction Healthy
Strain Timing
N=39 N =106 N=85
0 (0%) 7 (7%) 5 (6%)
Baseline (0.0% to 9.0%) (2.7% to 13.4%) N =104 (2.0% to 13.3%) N =84
34 (87%) 101 (97%) 83 (98%)
1 Month after second vaccination (72.6% to 95.7%) (91.8% t0 99.4%) N = 104 (91.8% t0 99.71%)
H44/76
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group dlffszlclccfnsatli ;Eonth after second 10% 1%
(-24.6% to -1.6%) (-6.1% to 5.6%)
0 (0%) 12 (12%) 5 (6%)
Baseline (0.0% to 9.5%) N =37 (6.2% t019.5%) N =103 (2.0% to 13.7%) N = 82
36 (95%) 106 (100%) 82 (99%)
5/99 1 Month after second vaccination (82.3% t0 99.4%) N =38 (96.6% t0100.0%) (93.5% 10 99.97%) N =83
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group dlffe\fzzgiejaii ;rrllonth after second 4% 1%
(-16.3% to 2.2%) (-2.3% to 6.5%)
0 (0%) 4 (4%) 2 (2%)
Baseline (0.0%-9.7%) N =36 (1.0%-9.5%) N =105 (0.29%-8.4%) N =83
26 (68%) 91 (86%) 70 (83%)
1 Month after second vaccination (51.3% to 82.5%) N =38 (77.7% to 91.9%) (73.6%-90.6%) N = 84
NZ98/254
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group dlffe\fzgcciensaii cl;rrllonth after second 15% 39,
(-32.4% to0 0.8%) (-7.8% t013.5%)
20 (56%) 81 (79%) 64 (78%)
Baseline (38.1%-72.1%) N =36 (70.3%-86.8%) N =102 (67.5%-86.4%) N =82
o 27 (73%) 97 (94%) 82 (99%)
M10713 1 Month after second vaccination (55.9% to 86.2%) N =37 (87.8%-97.8%) N =103 (93.5%-99.97%) N = 83

Study group differences 1 month after second
vaccination

Complement deficient to healthy

26%
(-42.0% to—13.7%)

Asplenia/splenic dysfunction to healthy

5%
(-11.1% to1.3%)
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‘ Enrolled (N =239) ‘

Complement i Healthy (n = 87)
Deficient (n = 40) d“"’,,,,"",e,,'q", (',;"'f;':;, CE]

Did not meet inclusion
> criteria (n=2)
Received dose 1 4CMenB Received dose 1 4CMenB Received dose 1 4CMenB
(N =40) (N =110) (N=387)
| — I
Received dose 2 4CMenB > Intervention (AE and Received dose 2 4CMenB
(N =40) Blood transfusion) (N =287)
(n=2)
| Lost to Follow-up (n=1) I
Post immunization blood Received dose 2 4CMenB Post immunization blood
draw (N = 40) (N =107) draw (N = 85)
Included in full analysis set Post immunization blood Included in full analysis set
(N =40) draw (N = 107) (N =85)

|

Included in full analysis set
(N =107)

Figure 1. Study design and subject disposition flowchart.
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Figure 2. Reverse cumulative distribution curves of hSBA titers displayed by group pre and post-
immunization with 2 doses of 4CMenB for strains 44/76 (A), 5/99 (B), NZ98/254 (C) and M10713 (D) (Full

analysis set).
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Supplementary material: Inclusion and Exclusion Criteria

Inclusion Criteria

In order to participate in this study, all subjects had to meet all of the inclusion criteria
applicable to the relevant group.

Inclusion criteria applicable to all groups

1. Individuals aged 2 to 17 years (inclusive) at enrollment;

2. Individuals who had given written informed assent (if appropriate) and whose
parent/legal guardian had given written informed consent after the nature of the
study had been explained;

Available for all the visits scheduled in the study;
4. Weighing at least 13 kg at the time of enrollment.

Inclusion criterion applicable to Complement Deficient children

5. Subjects at risk of meningococcal disease because of primary or secondary
complement deficiencies:

a. Primary deficiencies: patients with a congenital condition leading to a reduced
concentration of one or more proteins in the complement cascade, including
C1 (q.1,8), C2, C3, C4, Factor D, Properdin, C5, C6, C7, C8, C9, Factor H,
Factor I (homozygous)

b. Secondary deficiencies: patients with a condition indirectly leading to a
reduced concentration of one or more proteins in the complement cascade,
including patients who were already in treatment with eculizumab at the time
of enrollment and have been diagnosed with PNH or with aHUS

For patients with a secondary complement deficiency the investigator had to include

in the source documentation evidence of the increased risk of meningococcal disease
based on reduced complement protein concentrations or on previous meningococcal

infection. This was to be documented in the medical records.

Inclusion criterion applicable to Asplenia/spelenic dysfunction
6. Subjects at risk of meningococcal disease because of functional or anatomic
asplenia:

a. Congenital anomalies of the spleen, isolated or in association with other
splenic anomalies

b. Surgical splenectomy, which may occur after significant splenic trauma or
other clinical disorders, such as idiopathic (autoimmune) thrombocytopenic
purpura

c. Autosplenectomy (ie, infarction) which may occur in patients with sickle cell
disease or other hemoglobinopathies

For patients with functional asplenia the investigator was to collect medical
documentation for reduced splenic function diagnosed with an appropriate technique.
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Patients with anatomic asplenia or sickle-cell disease did not require assessment of
the splenic function.

Inclusion criterion applicable to Health Controls

7. Healthy immunocompetent subjects, in good health as determined by medical
history, physical examination and clinical judgment of the investigator.

Exclusion Criteria

In order to participate in this study, all subjects had to meet none of the exclusion
criteria applicable to the relevant group.

Exclusion criteria applicable to all groups
1. History of any previous immunization with a meningococcal B vaccine at the time

of enrollment;

2. History of severe allergic reaction after previous vaccinations, or hypersensitivity
to any component of the vaccine;

Known HIV infection;

4. History of any progressive or severe neurologic disorder, or seizure disorder
(exception: one self-limited febrile seizure is acceptable);

5. Contraindication to intramuscular (IM) injection or blood drawn;
6. Females who were pregnant, planning a pregnancy or nursing (breastfeeding);

7. Females of childbearing potential who had not used or did not plan to use
acceptable birth control measures, for the three months duration of the study. Oral,
injected or implanted hormonal contraceptive, barrier methods (diaphragm or
condom with spermicide), intrauterine device or sexual abstinence are considered
acceptable forms of birth control. If sexually active the subject had to have been
using one of the accepted birth control methods for at least 60 days prior to study
entry;

8. Child’s parent(s)/legal guardian(s) were not able to comprehend and to follow all
required study procedures for the whole period of the study;

9. Intent to participate in another clinical study during this study;
10. Family members or household members of site research staff;

11. History or any illness/condition that, in the opinion of the investigator, might
interfere with the results of the study or pose additional risk to the subjects due to
participation in the study.

Exclusion criterion applicable to both Complement deficiency and Asplenia/
Splenic dysfunction groups

12. Previous known or suspected disease caused by N meningitidis in the last year.
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Exclusion criteria applicable to Healthy Controls

13. Previous known or suspected disease caused by N meningitidis;

14. Known or suspected impairment/alteration of the immune system resulting from,
for example, receipt of immunosuppressive/immunostimulant therapy.

There might have been instances when individuals met all entry criteria except one
that related to transient clinical circumstances (eg, body temperature elevation or
recent use of excluded medication or vaccine). Under these circumstances, a subject
might be considered eligible for study enrollment if the appropriate window for delay
had passed, inclusion/exclusion criteria had been rechecked, and if the individual was
confirmed to be eligible.

Criteria for Delay of Enrollment

Subjects meeting any one or more of the criteria below may not have been assigned a
subject ID and enrolled until the specified time period had passed as detailed below:

Enrollment delay criteria applicable to all groups

e Receipt of blood, blood products and/or plasma derivatives or any parenteral
immunoglobulin preparation in the previous 12 weeks;

¢ Household contact with and/or intimate exposure to an individual with any
laboratory confirmed N meningitidis infection within 60 days of enrollment;

e Significant acute illness within the previous seven days or body
temperature > 38-0°C within the previous three days;

e Receipt of any analgesic/antipyretic medication within the previous six hours;

e Receipt of, or plan to receive, any other vaccine(s), within the previous 14 days
(or 28 days for live vaccines);

e Participation in any clinical trial with another investigational product within the
previous 30 days.

Enrollment delay criterion applicable to both Complement deficiency and Asplenia/
Splenic dysfunction groups

e Receipt of systemic antibiotics other than the one administered for prophylactic
purpose within the previous three days.

Enrollment delay criterion applicable to group Healthy
e Receipt of systemic antibiotics within the previous three days.
Criteria for delay of vaccination and/or blood sampling

After enrollment, subjects might have encountered clinical circumstances that
warranted a delay in subsequent study vaccination. These situations are listed below.
In the event that a subject met a criterion for delay of vaccination, the subject could
receive the study vaccination once the window for delay had passed as long as the
subject was otherwise eligible for study participation.
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Vaccination delay criteria applicable to all groups

e Receipt of blood, blood products and/or plasma derivatives or any parenteral
immunoglobulin preparation in the previous 12 weeks;

oNOYTULT D WN =

e Significant acute illness within seven days or body temperature > 38-0°C within
9 three days of intended study vaccination;

e Receipt of any analgesic/antipyretic medication within the previous six hours;

12 e Receipt of, or plan to receive, any other vaccine(s), within 14 days (or 28 days for
13 live vaccines) of intended study vaccination.

15 There were clinical circumstances that warranted delay of blood collection for

16 immunogenicity assessments in this study. These situations are listed below. In the
event that a subject met a criterion for delay of blood collection, blood collection
would have proceeded once the window for delay had passed.

Blood sampling delay criterion applicable to groups CompDef and Asplenia

e Receipt of systemic antibiotics, other than the one administered for prophylactic
purpose, within the previous three days.

26 Blood sampling delay criterion applicable to Healthy Controls

28 e Receipt of systemic antibiotics within the previous three days.
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Supplementary Table 1: summary of complement deficiencies

Category

Number

Comments

Eculizumab treatment

9*

Underlying conditions of atypical
haemolytic uraemic syndrome (n=7),
proliferative glomerulonephritis (n=2)

Terminal complement 4 Primary C7 deficiency (n=2), C5 deficiency

deficiencies and C6 deficiency.

C2 deficiency 5 Presentations primarily with recurrent
bacterial sepsis

C3 and/or C4 deficiency 14

Factor I deficiency 6

Factor H mutation 1

Alternative pathway deficiency 1

* one participant with terminal complement deficiency did not have analyzable sample at any point in the study, and did not contribute

to immunogenicity data
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Complement deficient Asplenia/splenic dysfunction Healthy
Strain
N=39 N=106 N=85
] 1-08 1-17 1-15
Baseline (0-87-1-33) (1-03-1-32),N=104 (1-03-1-28), N =84
b af q 48 65 76
1 Month after second vaccination _ _ — _
H44/76 (29-79) (48-88), N =104 (61-94)
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differencgs 1.month after 0-69 0-90
second vaccination
(0-42-1-13) (0-63-1-29)
) 0-87 1-43 1-24
Baseline (0-61-1-26), N=37 (1-16-1-78), N =103 (1-02-1-52),N=82
o 263 300 307
5/99 1 Month after second vaccination (166-415), N = 38 (230-392) (250-376), N = 83
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after
second vaccination 0-81 097
(0-51-1.28) (0-70-1-35)
) 0-95 1-10 1-05
Baseline (0-78-1-16), N =36 (0-98-1-24), N =105 (0-98-1-12), N=83
8-46 18 14
1 Month after second vaccination (4-85-15), N = 38 (13-24) (10-18), N =84
NZ98/254
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after
second vaccination 0-64 1-33
(0-36-1-14) (0-88-2:01)
8:57 15 16
Baseline (4-43-17) (10-22) (11-22)
N=36 N=102 N=82
M10713 o 20 45 42
1 Month after second vaccination (11_34) N =37 (33-62) N =103 (34_52) N =83

Study group differences 1 month after
second vaccination

Complement deficient to healthy
0-47

Asplenia/splenic dysfunction to healthy
1-20
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Strain

Complement deficient

Asplenia/splenic dysfunction

Healthy

(0-28-0-78)

(0-83-1-73)
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1
2
i Supplementary Table 3. Percentage of analysed subjects (and 95% confidence intervals) with hSBA titres >8; exogenous complement.
p Results are for participants with valid results pre and post immunization.
6 Complement deficient Asplenia/splenic dysfunction Healthy
7 Strain
8 N=39 N =106 N=85
9 0 (0%) 2 (2%) 2 (2%)
10 Baseline (0-0% to 9-0%) (0-23% to 6-8%) N = 104 (0-29% to 8-3%) N = 84
1 34 (87%) 99 (95%) 83 (98%)
12 . | Month afier second vaccination (72+6% t0 95-7%) (89-1% to 98-4%) N = 104 (91-8% 10 99-71%)
13
14 Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after second
15 vaccination o 10% N 0_2% o
16 (-24-6% to -1-6%) (-8-8% to 39%)
17 0 (0%) 11 (11%) 4 (5%)
18 Baseline (0-0% to0 9-5%) N =37 (5-5% to 18-3%) N = 103 (1:3% to 12:0%) N = 82
19 35 (92%) 106 (100%) 82 (99%)
20 1 Month after second vaccination (78-6% to 98-:3%) N =38 (96-6% to 100-0%) (93:5% t0 99-97%) N =83
5/99
21
22 Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after second o o
23 A -71% 1%
py vaceiation (-19-8% t0 0-21%) (-2:3% t0 6:5%)
25 0 (0%) 4 (4%) 0 (0%)
2% Baseline (0:0%-9-7%) N = 36 (1:0%-9-5%) N = 105 (0-:0%-4-3%) N =83
27 24 (63%) 84 (79%) 61 (73%)
28 —— | Month after second vaccination (46-0% t0 78-2%) N = 38 (70-3% t0 86°5%) (61-8%-81-8%) N = 84
29
30 Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after second
31 vaccination 0'9% 0 0 % 0
32 (-27-8% to 7-8%) (-5-5% to 19-1%)
33 17 (47%) 69 (68%) 56 (68%)
1 a70-04°570 1 70-10"070 170-16"170
34 Baseline (30-4%-64-5%) (57-7%-76-6%) (57-1%-78-1%)
N=36 N=102 N=82
35
o 26 (70%) 97 (94%) 81 (98%)
36 M10713 1 Month after second vaccination (53-0% to 84-1%) N =37 (87-8%-97-8%) N = 103 (91-6%-99-7%) N = 83
37 Complement deficient to healthy Asplenia/splenic dysfunction to healthy
g g Study group differenc.es 1. month after second 27% 3%
20 vaceination (-43-7% to—14-3%) (-10-1% to 3-2%)
41
42
43
44
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Supplementary Table 4: Serum Bactericidal Activity Titres > 1:5 by complement deficiency; exogenous complement. Results are for participants
with valid results pre and post immunization.
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Eculizumab Terminal C2 deficiency C3+/-C4 Factor I deficiency Other*
. complement deficiency
Strain deficiency
N=8 N=4 N=5 N=14 N=6 N=2
0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Baseline (0.0%-36.9%) (0.0%-60.2%) (0.0%-52.2%) (0.0%-23.2%) (0.0%-45.9%) (0.0% - 84.2%)
H44/76 0 0 0 0 0 0
1 Month after 4 (50%) 4 (100%) 5(100%) 14 (100%) 6 (100%) 1(50%)
second (15.7%-84.3%) (39.8%-100.0%) (47.8% -100.0%)  (76.8%- 100.0%) (54.1 —100.0%) (1.3% - 98.7%)
vaccination
0 (0%) 0(0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Baseline (0.0%-36.9%) (0.0%-60.2%) (0.0% - 60.2%) (0.0% - 23.2%) (0.0% - 52.2%) (0.0% - 84.2%)
N=4 N=2
5/99
1 Month after 6 (75%) 4 (100%) 5 (100%) 14 (100%) 5(100%) 2 (100%)
second (39.4%-96.8%) (39.8%-100.0%) (47.8%-100.0%) (76.8%-100%) (47.8% - 100.0%) (15.8%-100.0%)
vaccination
0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0(0%)
Baseline (0.0%-36.9%) (0.0%-60.2%) (0.0%-60.2%) (0.0%-24.7%) (0.0%-52.2%) (0.0%-84.2%)
N=4 N=13 N=5
NS | after 2 (25%) 4 (100%) 3 (60%) 13 (93%) 4 (80%) 0 (0%)
second (3.2%-65.1%) (39.8%-100.0%) (14.7% - 94.7%) (66.1%-99.82%) (28.4% -99.5%) (0.0%-84.2%)
vaccination N=5
0 (0%) 3(75%) 3 (75%) 11 (79%) 3 (60%) 0 (0%)
Baseline (0.0%-41.0%) (19.4%-99.4%) (19.4%-99.4%) (49.2%-95.3%) (14.7% -94.7%) (0.0% - 84.2%)
N=7 N=4 N=5
M10713 1 Month after 1(14%) 4 (100%) 5(100%) 13 (93%) 4 (80%) 0 (0%)
second (0.36%-57.9%) (39.8%-100.0%) (47.8%-100.0%) (66.1%-99.8%) (28.4% - 99.5%) (0.0%-84.2%)
vaccination N=7 N=5

* One participant with heterologous Factor H deficiency, one with alternative pathway deficiency
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1
2
3
g Supplementary Table 5: Serum Bactericidal Activity Geometric Mean Titres (SBA GMTS) by complement deficiency; exogenous complement
6
7
8 Eculizumab Terminal C2 deficiency C3+/-C4 Factor I deficiency Other*
9 . complement deficiency
Strain deficiency
10
11 N=8 N=4 N=5 N= 14 N=6 N=2
12 1.0 1.0 1.0 1.10 1.0 1.00
13 Baseline (0.85—1.18) (0.79—1.27) (0.81-1.24) (0.97 - 1.25) (0.90-1.11) (0725-1.40)
14 H44/76 1 Month after 11 69 81 84 180 9.80
15 second (3.81-30) (16-296) (22-297) (38-182) (55-589) (1.25-77)
16 vaccination
17 1.09 1.0 1.0 1.0 1.0 1.0
18 Baseline (1.0-1.19) (0.89-1.13) (0.89-1.13) (0.94-1.07) (0.90-1.11) (0.85-1.18)
19 N=4 N=5
5/99
20 1 Month after 146 762 226 278 951 40
2 second (42-505) (132-4392) (47-1081) (109-709) (198-4555) (3.37-478)
22 vaccination N=5
23 1.00 1.00 1.00 1.00 1.00 1.00
24 Baseline (1.00-1.00) (1.00-1.00) (1.00-1.00) (1.00-1.00) (1.00-1.00) (1.00-1.00)
25 NZ98/254 N=4 N=14 N=5
% 1 Month after 1.77 25 6.25 19 14 2.00
%7 second (0.74-4.21) (7.33-85) (2.09-19) (9.95-37) (4.51-41) (0.35-11)
28 vaccination
29 1.0 14 8.87 16 23 1.73
_ (0.27-3.72) (2.49-81) (1.56-51) (6.33-41) (4.87-109) (0.15-20)
30 Baseline N=7 N=4 N=5
31 M10713
32 1 Month after 1.87 44 28 58 34 1.00
33 second (0.66-5.31) (11-177) (8.17-97) (28-121) (9.81-116) (0.14-7.07)
34 vaccination N=7 N=4 N=5
35
;? * One participant with heterologous Factor H deficiency, one with alternative pathway deficiency
38
39
40
41
42
43
44
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Supplementary Table 6: Serum Bactericidal Activity Titres at 1:4 using endogenous complement (end-SBA) Results are for participants with valid
results pre and post immunization.

Page 38 of 48

Complement deficient Asplenia/splenic dysfunction Healthy
Strain
N=39 N =106 N=85
) 1 (3%) 11 (11%) 4 (5%)
Baseline (0:07%-14-9%) N = 35 (5:7%-19-2%) N = 98 (1-4%-12-2%) N =81
o 26 (68%) 102 (100%) 80 (98%)
Ha4/76 1 Month after second vaccination (51-3% to 82-5%) (96-4% t0100-0%) (91-5%-99-70%)
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after
second vaccination -29% 2%
(-45-4% to -15-8%) (-1-3%-8-5%)
) 2 (6%) 33 (35%) 11 (14%)
Baseline (0-8%-20-8%) N = 32 (25:3%-45-2%) N=95 (7-4%-24-1%)N=77
o 21 (60%) 101 (100%) 78 (100%)
5/99 1 Month after second vaccination (42-1%-76-1%) N = 35 (96-4%-100%) N = 101 (95-4%-100-0%) N = 78
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after
second vaccination ~40% 0%
(-56-5% to -25-5%) (-3-7%-4-7%)
) 0 (0%) 5(5%) 2 (3%)
Baseline (0:0%-10-0%) N = 35 (1-8%-12-1%) N =93 (0:31%-9-0%) N=78
o 15 (41%) 86 (88%) 69 (85%)
NZ98/254 1 Month after second vaccination (24-8%-57-9%) N = 37 (79-6%-93-5%) N = 98 (75-6%-92-1%) N = 81
Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after
second vaccination “45% 3%
(-60-7% to —26-4%) (-7-6%-13-3%)
15 (47%) 89 (95%) 73 (97%)
Baseline (29-1%-65-3%) (88:0%-98-3%) (90-7%-99-68%)
M10713 N =32 N =94 N=75
21 (60%) 99 (100%) 79 (100%)

1 Month after second vaccination

(42-1%-76-1%) N = 35

(96-3%-100-0%) N = 99

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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Strain

Complement deficient Asplenia/splenic dysfunction

Complement deficient to healthy Asplenia/splenic dysfunction to healthy
Study group differences 1 month after -40% 0%

second vaccination (-56-5% to -25-5%) (-3-8%-4-7%)
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Supplementary Table 7: Serum Bactericidal Activity Titres. > 1:4 using endogenous complement (end-SBA) by complement deficiency, Results are
for participants with valid results pre and post immunization.
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Eculizumab Terminal C2 deficiency C3+/-C4 Factor I deficiency Other*
. complement deficiency
Strain deficiency
N=8 N=4 N=5 N=14 N=6 N=2
0 (0%) 0 (0%) 0 (0%) 1(8%) 0 (0%) 0 (0%)
Baseline (0.0%-41.0%) (0.0%-60.2%) (0.0%-70.8%) (0.19%-36.0%) (0.0%-45.9%) (0.0% - 84.2%)
N=7 N=3 N=13
H44/76  Month after 1(13%) 1(25%) 2 (50%) 14 (100%) 6 (100%) 2 (100%)
second (0.32-%-52.7%) (0.6%-80.6%) (6.8% - 93.2%) (76.8%- 100.0%) (54.1 — 100.0%) (15.8% - 100.0%)
vaccination N=4
0 (0%) 0 (0%) 0 (0%) 1(8%) 0 (0%) 1(50%)
Baseli (0.0%-41.0%) (0.0%-60.2%) (0.0% - 70.8%) (0.19% - 36.0%) (0.0% - 70.8%) (1.3% - 98.7%)
aseline N=7 N=3 N=13 N=3
5/99
1 Month after 1(13%) 1(25%) 1(33%) 14 (100%) 2 (50%) 2 (100%)
second (0.32%-52.7%) (0.6%-80.6%) (0.8%-90.6%) (76.8%-100%) (6.8% - 93.2%) (15.8%-100.0%)
vaccination NR N=4
0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Baseli (0.0%-36.9%) (0.0%-60.2%) (0.0%-70.8%) (0.0%-24.7%) (0.0%-52.2%) (0.0%-84.2%)
aseline N=3 N=13 N=5
NZ98/254 1 Month after 1(13%) 1(25%) 0 (0%) 10 (71%) 3(60%) 0 (0%)
second (0.32%-52.7%) (0.6%-80.6%) (0.0% - 60.2%) (41.9.1%-91.6%) (14.7% -94.7%) (0.0%-84.2%)
vaccination N=4 N=
0 (0%) 1 (33%) 0 (0%) 9 (69%) 4 (80%) 1(50%)
Baseli (0.0%-45.9%) (0.8%-90.6%) (0.0%-70.8%) (38.6%-90.9%) (28.4% -99.5%) (1.3% - 98.7%)
aseline N=6 N=3 N=3 N=13 N=5
M10713 1 Month after 1(14%) 1(33%) 2 (50%) 14 (100%) 3 (60%) 0 (0%)
second (0.36%-57.9%) (0.8%-90.6%) (6.8%-93.2%) (76.8%-100.0%) (14.7% - 94.7%) (0.0%-84.2%)
vaccination N=7 N=3 N=4 N=5

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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* One participant with heterologous Factor H deficiency, one with alternative pathway deficiency
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TREND Statement Checklist
Paper Item | Descriptor Reported?
Section No
Topic / <~/ | Pg#
Title and Abstract
Title and 1 Information on how unit were allocated to interventions W 1,3
Abstract Structured abstract recommended v 5
Information on target population or study sample \ 1,3,5
Introduction
Background 2 Scientific background and explanation of rationale \ 6
Theories used in designing behavioral interventions NA |NA
Methods
Participants 3 Eligibility criteria for participants, including criteria at different levels in W 7
recruitment/sampling plan (e.g., cities, clinics, subjects)
Method of recruitment (e.g., referral, self-selection), including the W 7, suppl
sampling method if a systematic sampling plan was implemented materia
Recruitment setting \ 7
Settings and locations where the data were collected W 7
Interventions 4 Details of the interventions intended for each study condition and how
and when they were actually administered, specifically including:
o Content: what was given? W 8
o Delivery method: how was the content given? W 8
o Unit of delivery: how were the subjects grouped during delivery? |V 8
o Deliverer: who delivered the intervention?
o Setting: where was the intervention delivered? W 8
o Exposure quantity and duration: how many sessions or episodes or [V 7-8
events were intended to be delivered? How long were they
intended to last?
o Time span: how long was it intended to take to deliver the Vi 7-8
intervention to each unit?
o Activities to increase compliance or adherence (e.g., incentives) NA  |NA
Objectives 5 Specific objectives and hypotheses \ 8-9
Outcomes 6 Clearly defined primary and secondary outcome measures W 8-9
Methods used to collect data and any methods used to enhance the Vi 7-10
quality of measurements
Information on validated instruments such as psychometric and biometric
properties
Sample Size 7 How sample size was determined and, when applicable, explanation of any [V 10
interim analyses and stopping rules
Assignment 8 Unit of assignment (the unit being assigned to study condition, e.g., \ 6
Method individual, group, community)
Method used to assign units to study conditions, including details of any W 6-9
restriction (e.g., blocking, stratification, minimization)
Inclusion of aspects employed to help minimize potential bias induced due [V 6-9
to non-randomization (e.g., matching)

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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; TREND Statement Checklist

3 Blinding 9 Whether or not participants, those administering the interventions, and NA  INA

4 (masking) those assessing the outcomes were blinded to study condition assignment;

5 if so, statement regarding how the blinding was accomplished and how it

6 was assessed.

7

8

9 Unit of Analysis 10 Description of the smallest unit that is being analyzed to assess v 10

1(1) intervention effects (e.g., individual, group, or community)

12 If the unit of analysis differs from the unit of assignment, the analytical NA NA

13 method used to account for this (e.g., adjusting the standard error

14 estimates by the design effect or using multilevel analysis)

15 | Statistical 11 Statistical methods used to compare study groups for primary methods v 10

16 | Methods outcome(s), including complex methods of correlated data

17 Statistical methods used for additional analyses, such as a subgroup v 10

12 analyses and adjusted analysis

20 Methods for imputing missing data, if used NA |NA

21 Statistical software or programs used v 8-10
22

23 | Results

24 | Participant flow 12 Flow of participants through each stage of the study: enroliment, W Figure
25 assignment, allocation, and intervention exposure, follow-up, analysis (a 1

26 diagram is strongly recommended)

27 o Enrollment: the numbers of participants screened for eligibility, W

28 L - .

29 found to be eligible or not eligible, declined to be enrolled, and

30 enrolled in the study

31 o Assignment: the numbers of participants assigned to a study W

32 condition

33 o Allocation and intervention exposure: the number of participants |V

34 assigned to each study condition and the number of participants

35 who received each intervention

;? o Follow-up: the number of participants who completed the follow- [V

38 up or did not complete the follow-up (i.e., lost to follow-up), by

39 study condition

40 o Analysis: the number of participants included in or excluded from |V

41 the main analysis, by study condition

42 Description of protocol deviations from study as planned, along with W Figure
Zi reasons 1

45 Recruitment 13 Dates defining the periods of recruitment and follow-up \ 7

46 | Baseline Data 14 Baseline demographic and clinical characteristics of participants in each \ 11,

47 study condition Table 1
48 Baseline characteristics for each study condition relevant to specific W Table 1
49 disease prevention research

?1) Baseline comparisons of those lost to follow-up and those retained, overall Vv Figure
5o and by study condition 1

53 Comparison between study population at baseline and target population Vv Table 1
54 of interest

55 | Baseline 15 Data on study group equivalence at baseline and statistical methods used

g? equivalence to control for baseline differences

58

59

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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TREND Statement Checklist

Page 44 of 48

Numbers 16 Number of participants (denominator) included in each analysis for each [V 11,
analyzed study condition, particularly when the denominators change for different Tables
outcomes; statement of the results in absolute numbers when feasible 2 and
3,
+suppl
Indication of whether the analysis strategy was “intention to treat” or, if W Figure
not, description of how non-compliers were treated in the analyses 1
Outcomes and 17 For each primary and secondary outcome, a summary of results for each v 11-14
estimation estimation study condition, and the estimated effect size and a confidence
interval to indicate the precision
Inclusion of null and negative findings W 11-14
Inclusion of results from testing pre-specified causal pathways through NA NA
which the intervention was intended to operate, if any
Ancillary 18 Summary of other analyses performed, including subgroup or restricted W 8, 12
analyses analyses, indicating which are pre-specified or exploratory
Adverse events 19 Summary of all important adverse events or unintended effects in each W 13,14
study condition (including summary measures, effect size estimates, and
confidence intervals)
DISCUSSION
Interpretation 20 Interpretation of the results, taking into account study hypotheses, v 14-18
sources of potential bias, imprecision of measures, multiplicative analyses,
and other limitations or weaknesses of the study
Discussion of results taking into account the mechanism by which the \ 14-18
intervention was intended to work (causal pathways) or alternative
mechanisms or explanations
Discussion of the success of and barriers to implementing the intervention, |V 14-18
fidelity of implementation
Discussion of research, programmatic, or policy implications \ 14-18
Generalizability 21 Generalizability (external validity) of the trial findings, taking into account |V 17
the study population, the characteristics of the intervention, length of
follow-up, incentives, compliance rates, specific sites/settings involved in
the study, and other contextual issues
Overall 22 General interpretation of the results in the context of current evidence W 17,18
Evidence and current theory

From: Des Jarlais, D. C., Lyles, C., Crepaz, N., & the Trend Group (2004). Improving the reporting quality of

nonrandomized evaluations of behavioral and public health interventions: The TREND statement. American Journal of

Public Health, 94, 361-366. For more information, visit: http://www.cdc.gov/trendstatement/
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List word counts below (do not paste the text here). Please see the Decision Letter Attachment for allowances as they pertain to your manuscript type.

# of words in Abstract: 249 (250 words allowed)
# of words in Manuscript Body: 3036 (3000 allowed for Regular Articles/Quality Reports; 4000 Reviews/Special Articles; 800 Commentaries; 1200 Perspectives)
# of characters in Main Title: 98 characters (97 characters allowed, including spaces)

# of characters in Short Title: 48 (55 characters allowed, including spaces)

# of words in “Table of Contents Summary”: 26 (25 words allowed; this section appears in all articles with abstracts)
# of words in “What’s Known on this Subject”: 40 (40 words allowed; this section appears in Regular Articles only)

# of words in “What this Study Adds”: 38 (40 words allowed; this section appears in Regular Articles only)

2017-4250.RX — Meningococcal B vaccine immunogenicity in children with defects in complement and splenic function

-- by Martinon Torres et al

EDITOR/REVIEWER COMMENTS AUTHOR’S RESPONSE REFERENCE PAGE CHANGE
Paste each of the editor and reviewer Paste your answer to the editor and reviewer queries here. State where* APPROVED?
queries here. If you alter your manuscript to address this query, you MUST paste the relevant | the change now FOR
altered text here — verbatim as it appears in the manuscript. appears in your EDITORIAL
newly revised USE ONLY
manuscript.
EXAMPLE: Reviewer 1’s comment EXAMPLE: A brief response to this reviewer’s comment. EXAMPLE 1:

The text now states: “insert relevant changed text here”

Page 7, lines 10-
22

EXAMPLE 2:

No change

Request to change short title

Short title changed

Page 1

Reviewer 1

Page 5, abstract, line 23, 8 not
88 with functional asplenia plus
numbers in parentheses do not
add up to 112).

These numbers have been corrected to include 5 participants (4
surgical splenectomy, 1 congenital asplenia) who were enrolled but
not immunized).

Page 5, lines 19-
20

Results, page 10, line 44, the
number of total participants with
asplenic/splenic dysfunction is
recorded as 112 but the numbers
in parentheses on the next line
adds up to 107

These numbers have been corrected to include 5 participants (4
surgical splenectomy, 1 congenital asplenia) who were enrolled but
not immunized).

Page 10, line 20

Discussion, page 16, line 18.
asplenia/splenic typos

Corrected

Page 16, line 7

The American Academy of Pediatrics, 141 Northwest Point Blvd., Elk Grove Village, IL 60007
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Page 46 of 48

References, page 21, line 27.
Journal name missing and
volume incorrect.

Corrected

Page 20, line 31

Page 29, supplemental material,
line 55. The specifics of what was
considered acceptable for
documenting splenic dysfunction
need to be noted-ie Howell-Jolly
Bodies on peripheral smear,
abnormal spleen scan, etc.

This information is not available as these diagnoses were made
according to local clinical practices, which varied between sites.

No change

Reviewer 2

The discussion is fairly long and
could be shortened. While most
of the information is important. |
think the paper may benefit from
an understanding of the data
from the polysaccharide vaccine
experience (Platanov) in the
introduction rather than the
discussion, so the reader can
have that as background while
reading this study.

We have deleted the following sections from the discussion:

, possibly due to binding of C5a.

(although the relatively small numbers of healthy age-
matched vaccine recipients could be problematic in this
regard)

Finally, the immunogenicity of the vaccine was tested against
only 4 reference strains and recent data from Giutini et al
demonstrate that bactericidal titers against other strains may
be lower**. Nevertheless, the vaccine was licensed in Europe
and elsewhere on the basis of immunogenicity against these
four reference strains, and preliminary data from the UK
suggest routine immunization of infants with 2 doses of
4CMenB is 82.9% effective against group B IMD

In addition, we have added the following sentence to the
introduction as suggested

While previous studies have shown immunization of
complement-deficient patients with polysaccharide capsular
group A, C, W and Y meningococcal vaccines to be effective
against invasive disease,

Page 16, line 6

Page 17, lines 8-
9

Page 18, lines 7-
13

Page 6, lines 18-
20

An explanation of why the
baseline SBA against the
M10703 strain were higher in this
population would be helpful.

We have added the following sentence to clarify the results for
M10703 at baseline:

Finally, the previously observed tendency to higher SBA titres
against strain M10713 than other strains prior to immunization

Page 17, lines 1-
5
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1 creates some limitations in the interpretation of the results for this

5 strain, nevertheless the increase in GMTs observed does provide

3 some support for the immunogenicity of the NBHA component of

4 4CMenB in the populations studied

5 Add the reference for the We have amended the relevant section of the discussion to Page 16, lines 8-
6 MenC studies in children with (additions/changes underlined): 15

7 | asplenia

g Reassuringly, children with asplenia/splenic dysfunction generate

10 | Further to the introductory an immune response_that is at least as good as healthy controls.

11 | comment that : This contrasts with the reduced immunogenicity of the serogroup C

12 | The result are quite reassuring meningococcal protein —polysaccharide vaccines in adults with

13 | for the asplenic population, which | surgical asplenia reported by Balmer et al. These contrasting

14 | js different than for the conjugate | findings may reflect the older age group in the later study or

12 vaccine studies with MenC potential differences in the immune response of asplenic patients to

17 | vaccine. capsular polysaccharides rather than sub-capsular proteins. Given

18 this robust immune response to 4CMenB it is reasonable to expect

19 that this vaccine will be as effective in children with asplenia/splenic

20 deficiency as in healthy controls.

21 | In the summary conclusion This sentence has been amended to: Page 18, line 15
22| paragraph, while it is implied at

;i the start of the paragraph that In the meantime it is important that these patients are identified,

»5 | vaccine is recommended, | receive education about sepsis management plans and are

26 | suggest adding "vaccination" to prescribed prophylactic antibiotics according to local guidelines,

27 | the last sentence along with along with vaccination, to provide every chance for them to be

28 | antibiotic prophylaxis and protected against this deadly disease.

29 | increased awareness of sepsis.

2(1) Authors

3, | References References were renumbered through the text and in the references | Page 6, line 11
33 section following to the addition of 2 references Page 8, lines 2
34 and 20

35 Page 14, line 15
36 Page 15, lines
37 13, 21 and
38 25

39 Page 16, lines 5
40 and 10

41

42

43

44
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Typos

The following typos were found in the text:
e Meningoeecoccal
e occurred

Page 6, line 3
Page 10, line 10

Change in the affiliation

DDA left GSK — new affiliation was added

Document IT BeNelLux B.V., RKranenburg 21, 1083 JM Amsterdam

Page 1, lines 7,
31-32

Change in the financial
disclosure

DDA left GSK
Dr Calabresi and Mr D’Agostino wereas, BBA-and Dr Toneatto isare
employees of the GSK group of companies.

Page 2, lines 10-
11

Instructions:

Please use this table format to answer the questions posed by the editors and reviewers of your paper. Copy and paste the editor/reviewer’s question in the

“Comments” column and your answer to that question in the corresponding “Response” column. Be sure to ALSO paste the corrected text along with your response.

For minor copyediting changes such as spelling and grammar corrections, you may simply state that the error was corrected, without pasting the altered text.
* Use the page/line numbers from your revised .doc, .rtf, or .txt file; do not use the page/line numbers from the submission system’s auto-generated PDF.

For clarity, use one row per question. Make sure to list the page and line reference where your change can be found. If no change was made, please make sure to note
that in your response in addition to your reasoning. You may delete the sample row and insert rows to this table as needed.
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