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Methods: Healthy subjects aged 10 to <19 years were randomized to receive 1 of 3 lots of bivalent
rLP2086 at 0, 2, and 6 months, or hepatitis A virus vaccine at 0 and 6 months and saline at 2 months.
Immune responses were assessed by serum bactericidal assays using human complement (hSBAs) with
4 primary MnB test strains expressing vaccine-heterologous fHBP variants. Coprimary immunogenicity
endpoints were proportion of subjects with a ≥4-fold increase in hSBA titers from baseline for each test
strain and proportion achieving hSBA titers ≥ lower limit of quantification for all 4 test strains (composite
response) after dose 3. Lot consistency was assessed with hSBA geometric mean titers (GMTs) for 2
primary MnB test strains after dose 3 (2-fold margin for equivalence). The study was powered to assess
immunogenicity in US and total populations.
Results: 50.2% of subjects were enrolled in the United States. 1359 US subjects received bivalent
rLP2086. Among subjects, 81.9%–92.0% had ≥4-fold rise in hSBA titers from baseline to 1 month after
dose 3 against each primary strain; 85.7% achieved a composite response after dose 3. Corresponding
results after dose 2 were 55.5%–87.3% and 50.5%, respectively. hSBA GMTs were similar for all 3
vaccine lots (GMT ratio range: 0.87–1.04). Lower confidence interval threshold criteria were achieved for
US subjects; thus coprimary endpoints were met.

• Immunogenicity data from US subjects 10 to <19 years of age are presented to
confirm and extend the data that were the basis for approval of bivalent rLP2086 in
the United States.

METHODS
Study Design
• This was a phase 3, randomized, active-controlled, observer-blinded, multicenter study
that evaluated the immunogenicity, safety, and tolerability of bivalent rLP2086 vaccine
in subjects 10 to <19 years of age (ClinicalTrials.gov identifier: NCT01830855).

–– Bivalent rLP2086 was given at 0, 2, and 6 months; HAV was given at 0 and 6

• Disease caused by 4 of the 5 major N meningitidis disease-causing serogroups
(ie, A, C, W, and Y) have been prevented using capsular polysaccharide conjugate
vaccines;1 however, capsular polysaccharide conjugate vaccines for serogroup B
(MnB) are poorly immunogenic.6
–– The majority of bacterial meningitis cases in Europe and approximately one third
of cases in the United States are caused by MnB.7,8
–– Recent MnB outbreaks observed at several university campuses in the United States
further highlight the necessity for readily available vaccines effective against MnB.9
• Two MnB vaccines have been successfully developed and licensed in the United
States under the accelerated approval pathway.
–– Bivalent rLP2086 (MenB-FHbp; Trumenba®) contains a conserved, surfaceexposed lipoprotein, LP2086 (a factor H binding protein [fHBP]) that segregates
into 2 immunologically distinct protein subfamilies, A and B10; bivalent rLP2086 is
composed of equal amounts of an fHBP from each subfamily.
■■

■■

■■

months, and saline was given at 2 months.
–– The study was powered to assess immunogenicity in US and total populations for
the evaluation of the 5 coprimary endpoints.
• Safety data for US subjects from another phase 3 study in young adults are presented
in a companion poster.

Immunogenicity Analysis
• The first primary objective was to assess the immune response as measured by hSBAs
with 4 primary MnB test strains (Table 1; PMB80 [fHBP variant A22], PMB2001 [A56],

The current study was underway at the time of FDA approval, and its
completion was part of the postmarketing licensure requirements.12

• The Advisory Committee on Immunization Practices (ACIP) recommends that a vaccine
series of either licensed MnB vaccine be considered for all adolescents and young
adults aged 16−23 years to provide protection against most strains causing MnB
disease; the preferred age for vaccination is 16−18 years.13
–– The ACIP also recommends vaccination with a MnB vaccine for high-risk persons
aged 10 years and older.14

additional MnB test strains.
The LLOQs were an hSBA titer of 1:8 for (A07, A15, A29, B03, B09, B15, and
B16) or 1:16 (for A06, A12, and A19).

–– Met eligibility requirements and were randomized to the study group of interest
–– Received investigational product(s) at specified visits as randomized
–– Had blood drawn for assay testing within the required time frames

Strain

fHBP
Subgroup

N1C2

CC213

France

measured 1 month after the third vaccination with bivalent rLP2086 vaccine.

PMB2707

B44

N4/N5

CC269

United Kingdom

–– The primary immunogenicity endpoints were the proportion of subjects achieving

PMB80

A22

N2C2

CC41/44

United States

■■

The lower limit of the 95% confidence interval (LCI) for each endpoint was
assessed relative to a prespecified threshold (Figure 1); all 5 LCIs needed to
be above the thresholds to pass the hypothesis test.

■■

For the ≥4-fold response, the LCI thresholds for each of the 4 individual MnB
test strains (A22, A56, B24, and B44) were 75%, 85%, 65%, and 60%,
respectively, and 75% for the composite response.

–– The primary immunogenicity assessments were conducted with lot 1 of bivalent
rLP2086.
• The second primary objective was to assess lot consistency using 3 vaccine lots.
–– Lot consistency was assessed in the global study by comparing hSBA geometric
mean titers (GMTs) 1 month after vaccination 3 for 2 primary strains (A22 and B24).

PMB2948

• The 95% CIs for all pairwise geometric mean ratios (GMRs) between lots at one month
after the third vaccination were within the prespecified range (0.5–2) for the 2 test
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rLP2086 recipients after the third vaccination (Figure 2).

Country of
Origin

60

primary MnB test strains 1 month after the third vaccination; 55.5%–87.3% had ≥4-fold

• For the additional MnB test strains, a substantial increase from baseline in the

Clonal
Complex

58.8

fHBP Variants

proportion of subjects achieving an hSBA titer ≥LLOQ was observed among bivalent

fHBP
Variant

85.7

81.9

55.5

• 81.9%–92.0% of bivalent rLP2086 recipients had ≥4-fold rises in hSBA titers to the 4

–– Had received no prohibited vaccines or treatment

Table 1. Genotypic Characteristics of MnB Test Strains

88.3

76.3

0

85.7% after the third vaccination and and 50.5% after the second vaccination.

–– Had no other major protocol violations

92.0

response after the third vaccination; therefore, the study’s primary immunogenicity

–– The composite hSBA response (hSBA titer ≥LLOQ for all 4 primary strains) was

–– Had valid and determinate assay results for proposed analyses

87.3

Post–dose 3

20

rises after the second vaccination.

PMB2001

MnB test strains (composite) after 3 doses.

Immunogenicity and Lot Consistency

endpoints were met (Figure 1).

• Data are presented for the evaluable US immunogenicity population, subjects who

86.2

80

• LCIs were above the prespecified cutoff for each test strain and for the composite

vaccine antigens and representative of diverse MnB isolates.15 hSBA responses were

The US Food and Drug Administration (FDA) approved bivalent rLP2086 in
October 2014 as the first licensed MnB vaccine for use in adolescents and
young adults aged 10–25 years.11
The approval was based on serum bactericidal assays using human
complement (hSBAs) with strains that represented the fHBP sequence diversity.12

hSBA titers ≥LLOQ 1 month after the second and third vaccinations for the 10

Primary Strains

greater than or equal to the lower limit of assay quantification (LLOQ) for all 4

100

primary immunogenicity assessment.

PMB2948 [B24], and PMB2707 [B44]) expressing fHBP variants heterologous to the

≥4-fold increase in hSBA titers from baseline for each test strain and hSBA titers

Post–dose 2

–– 763 of these subjects received lot 1 of bivalent rLP2086, which was used for

PMB1256 [B03], PMB866 [B09], PMB431 [B15], and PMB648 [B16]).

■■

Figure 1. U
 S Subjects Achieving ≥4-Fold Rise in hSBA Titer and
Composite Response 1 Month After Doses 2 and 3

withdrew from the study prior to vaccination.

subjects tested with 10 additional MnB test strains (Table 1; PMB3175 [A29],

–– This secondary immunogenicity endpoint was the proportions of subjects achieving

CONCLUSIONS

• Of the 3596 subjects randomized, 1806 (50.2%) were from the United States.

• Another secondary objective was to assess the immune response in a subset of

–– Subjects were randomly assigned in a 5:2:2:3 ratio to receive 1 of 3 lots of
vaccine [HAV]/saline).

Subjects

–– 1360 US subjects were randomized to receive bivalent rLP2086; one subject

PMB3010 [A06], PMB3040 [A07], PMB824 [A12], PMB1672 [A15], PMB1989 [A19],

ClinicalTrials.gov: NCT01830855

–– The mortality rate for IMD is approximately 10%–15%, and survivors of infection
may suffer long-term sequelae.2-5

second vaccination with bivalent rLP2086.

endpoints, but was measured after 2 rather than 3 doses.

bivalent rLP2086 vaccine or the active control (lot 1: lot 2: lot 3: hepatitis A virus

• Neisseria meningitidis is a leading cause of invasive meningococcal disease (IMD)
in infants, adolescents, and young adults; adolescents and young adults are the main
carriers.1

• One secondary objective was to assess the immune response 1 month after the

–– This secondary immunogenicity endpoint was the same as primary immunogenicity

Conclusions: As in the global study, bivalent rLP2086 elicited robust and broad immune responses in
US adolescents after 3 doses. Vaccine lots were similar.

INTRODUCTION

RESULTS

Subjects, %

Background: Bivalent rLP2086 (MenB-FHbp; Trumenba®), which targets meningococcal serogroup B
(MnB) factor H binding proteins (fHBP), was the first vaccine approved in the United States to prevent
MnB disease in persons aged 10–25 years. US-specific data in adolescents are particularly relevant
because of MnB outbreaks on US college campuses. FDA approved the vaccine through an accelerated
process using a serologic surrogate for efficacy that demonstrated vaccine induction of bactericidal
antibodies against MnB strains expressing diverse fHBPs. Immunogenicity data are presented from a
pivotal phase 3 trial of bivalent rLP2086, in which half of subjects were enrolled in the United States, to
extend phase 2 data, the basis for accelerated approval in the United States.

METHODS (continued)
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Before Dose 1*

France

hSBA=serum bactericidal assay using human complement; LLOQ=lower limit of quantification.
*hSBA titer ≥LLOQ for all 4 primary strains 1 month after vaccination 2 or 3.
The 4-fold increase is defined as follows: (1) for subjects with a baseline hSBA titer below the limit of detection (LOD; hSBA titer <1:4),
a response is defined as an hSBA titer ≥1:16 or LLOQ (whichever titer is higher); (2) for subjects with a baseline hSBA titer ≥LOD and
<LLOQ, a response is defined as an hSBA titer ≥4 times LLOQ; and (3) for subjects with a baseline hSBA titer ≥LLOQ, a response is
defined as an hSBA titer ≥4 times the baseline titer. LLOQ=1:8 for A56, B24, and B44; 1:16 for A22.
LLOQ=1:8 for A56, B24, B44; 1:16 for A22.
Exact 2-sided confidence interval (CI) based upon the observed proportion of subjects using the Clopper and Pearson method.

• The 4 primary test strains are representative of diverse MnB
strains.
–– The strains are from 4 of the 6 major fHBP phylogenetic subgroups that
represent approximately 84% of disease isolates in the United States.15
–– A majority of US subjects who received bivalent rLP2086 achieved
4-fold rises in hSBA titers against the 4 primary MnB test strains and
hSBA titers ≥LLOQ for all 4 primary test strains (composite response)
after 2 and 3 vaccine doses.
–– As the 4 strains express fHBP variants that are different from the
vaccine components, the composite response predicts the ability of
antibodies elicited by bivalent rLP2086 to recognize fHBPs across a
broad array of MnB strains, thus demonstrating the vaccine’s breadth
of coverage.
–– A majority of US subjects also had hSBA titers ≥LLOQ for 10 secondary
MnB strains tested after 3 vaccine doses.
• Bivalent rLP2086 extends the ability to prevent
meningococcal disease beyond that provided by
quadrivalent serogroup ACWY meningococcal vaccines in
adolescents aged 10 to <19 years, who are at increased risk
for IMD.
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immune coverage against circulating IMD strains.
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