
 

BACKGROUND
•	Invasive meningococcal disease (IMD), caused by Neisseria meningitidis, is a global 

health concern.1 
	– The mortality rate ranges from 5%–20%; survivors often experience long-term 
sequelae, including amputations, hearing loss, and neurologic disabilities.1,2

•	Serogroups A, B, C, W, and Y cause most IMD cases, which are preventable with 
currently available monovalent and quadrivalent meningococcal vaccines.1,3,4

•	Because of the variability in meningococcal serogroup epidemiology,5 quadrivalent 
vaccines are being incorporated in an increasing number of vaccination 
programs worldwide.6,7 
	– These vaccination programs often target adolescents, as this age group often 
experiences a peak in disease incidence and carriage.1,8 

	– In the United States, quadrivalent meningococcal (MenACWY) vaccines are 
recommended as a primary dose at age 11 or 12 years, with a booster dose at  
age 16 years.9

•	MenACWY-TT (Nimenrix®, Pfizer Ltd, Kent, UK) is a quadrivalent meningococcal 
tetanus toxoid conjugate vaccine available since 2012 in the European Union and 50 
other countries, although it is not currently licensed in the United States (Figure 1).10 

	– Adolescents are administered a single primary MenACWY‑TT dose; those who 
have received primary vaccination with a conjugated or plain polysaccharide 
meningococcal vaccine may receive a MenACWY-TT booster dose.10

•	The MenACWY-TT clinical development program is complex and includes several 
studies in adolescents.

Figure 1. �Global Registration Status of MenACWY-TT in Adolescents

Countries in which 
MenACWY-TT is 
registered in adolescents

MenACWY-TT=quadrivalent meningococcal vaccine conjugated to tetanus toxoid.
Data are current as of April 2020.

OBJECTIVE
•	This review summarizes 8 multinational phase 2 or 3 studies in adolescents comparing 

MenACWY-TT to other MenACWY vaccines.11-18

METHODS
•	The percentages of subjects with serum bactericidal assay (SBA) titers ≥1:8 using 

human (hSBA) or rabbit (rSBA) complement are described for primary, booster, and 
persistence studies when available. 
	– Geometric mean titers (GMTs) are also described. 

•	MenACWY-TT safety and reactogenicity data are summarized. 

Study Characteristics 

•	The 8 studies (3 primary, 5 extension; Table 1) included 2 in adolescents and 
young adults aged 10–25 years11,12 and 6 in adolescents aged 11–17 years.13-18

	– A total of 3860 participants were enrolled across all clinical studies.

Table 1. �Clinical Studies Supporting MenACWY-TT (Nimenrix®) 
Licensure in Adolescents

Phase
Type  

(Identifier) Design
Subjects

LocationAge, y na

2 Primary 
(NCT00454909)11

MenACWY-TT vs 
MenACWY-DT 10–25 872 United States

Extension 
(NCT00715910)12

Antibody persistence 
≤5 y postprimary 312b United States

2 Primary 
(NCT00356369)13

MenACWY-TT vs 
MenACWY-PS 11−17c 301 Saudi Arabia, 

Philippines

Extension 
(NCT00356369)14

Antibody persistence 
≤5 y postprimary 284 Saudi Arabia, 

Philippines

Extension 
(NCT01934140)15

Antibody persistence 
≤10 y postprimary; 

MenACWY-TT booster
182d,e Philippines

3 Primary 
(NCT00464815)16

MenACWY-TT vs 
MenACWY-PS 11−17 1025 India,  

Philippines, Taiwan

Extension 
(NCT00974363)17

Antibody persistence 5 y 
postprimary 478 India,  

Philippines

Extension 
(NCT03189745)18

Antibody persistence 
≤10 y postprimary; 

MenACWY-TT booster
229 Philippines

MenACWY-DT=quadrivalent meningococcal vaccine conjugated to diphtheria toxin; MenACWY-PS=quadrivalent meningococcal 
polysaccharide vaccine; MenACWY-TT=quadrivalent meningococcal vaccine conjugated to tetanus toxoid.
aThe number of subjects who received vaccination unless otherwise specified.
bThe number of subjects with the longest follow-up period.
cStudy included subjects aged 11–55 y; however, only data for those aged 11–17 y are presented.
dValues at Year 10 are shown.
e177 subjects had immunogenicity assessments for 1 mo postbooster.

Immunogenicity

•	Across studies, MenACWY-TT antibody responses against all vaccine 
serogroups were comparable with those of other MenACWY vaccines at 
1 month postprimary vaccination (Figure 2).

Figure 2. �Immunogenicity of MenACWY-TT 1 Month Postprimary 
Vaccination11,13,16 
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Baxter et al. 2011
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Borja-Tabora et al. 2013

MenACWY-TT MenACWY-PS
Bermal et al. 2011
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GMT=geometric mean titer; hSBA=human serum bactericidal assay; MenACWY-DT=quadrivalent meningococcal vaccine 
conjugated to diphtheria toxin; MenACWY-PS=quadrivalent meningococcal polysaccharide vaccine; MenACWY-TT=quadrivalent 
meningococcal vaccine conjugated to tetanus toxoid; rSBA=rabbit serum bactericidal assay.

CONCLUSIONS
•	The MenACWY-TT clinical study program 

demonstrated immunogenicity and safety 
in adolescents. 

	– Immune responses persisted through 10 years 
postprimary vaccination.

	– A MenACWY-TT booster dose, given 10 years after 
primary vaccination, elicited robust immune responses. 

•	These data support licensure and 
recommendations for use of MenACWY‑TT 
to prevent serogroups A, C, W, and Y 
meningococcal disease in adolescents.
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•	Antibody responses to MenACWY-TT persisted at 5 years postprimary 
vaccination (48.9%–97.5%; Figure 3A). 

•	Similar antibody responses to MenACWY-TT were also observed 10 years 
postprimary dosing (69.3%–91.2%; Figure 3B).  

•	A MenACWY-TT booster given 10 years after primary vaccination elicited 
robust antibody responses at 1 month postbooster (Figure 4). 

•	Similar results were observed for rSBA and hSBA GMTs across all time points 
(Figures 2–4). 

Figure 3. �Immunogenicity of MenACWY-TT 5 Years (A) and 
10 Years (B) Postprimary Vaccination12,14,15,17,18
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GMT=geometric mean titer; hSBA=human serum bactericidal assay; MenACWY-DT=quadrivalent meningococcal vaccine 
conjugated to diphtheria toxin; MenACWY-PS=quadrivalent meningococcal polysaccharide vaccine; MenACWY-TT=quadrivalent 
meningococcal vaccine conjugated to tetanus toxoid; rSBA=rabbit serum bactericidal assay.
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Figure 4. �Immunogenicity of MenACWY-TT 1 Month Postbooster 
Vaccination15,18
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GMT=geometric mean titer; MenACWY-PS=quadrivalent meningococcal polysaccharide vaccine; MenACWY-TT=quadrivalent 
meningococcal vaccine conjugated to tetanus toxoid; rSBA=rabbit serum bactericidal assay.

Safety

•	MenACWY-TT had an acceptable safety profile that was comparable with 
other MenACWY vaccines. 

•	Reactogenicity events were the most commonly reported safety events after 
both primary and booster MenACWY-TT vaccinations (Table 2).

Table 2. �MenACWY-TT Safety Profile From Clinical Studies in 
Subjects Aged 10–25 Years

Adverse Reaction Frequency, %

Primary

Local reaction

Pain 26.2–54.9

Redness 12.3–15.4

Swelling 9.3–11.4

General reaction

Fatigue 29.7a

Gastrointestinal 18.8a 

Headache 17.5–33.0

Fever 7.3a 

Booster

Local reaction

Pain 27.0–58.8

Redness 5.7–22.9

Swelling 3.8–15.9

General reaction

Fatigue 14.5–34.1

Gastrointestinal 4.4–16.5

Headache 15.7–35.9

Fever 2.4–6.9
aNumerical values were not reported for Borja-Tabora et al. 2013 or Bermal et al. 2011.
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Serogroup 
A

57.2
(48.8, 67.0)

36.0
(26.1, 49.7)

5484.1 
(4832.4, 6223.6)

2640.8 
(2180.6, 3198.0)

6106.8 
(5739.5, 6497.6)

3203.0 
(2854.1, 3594.6)

Serogroup 
C

506.7
(419.1, 612.5)

285.8
(214.7, 380.5)

10727.4 
(9017.9, 12761.0)

6112.2 
(4352.7, 8582.9)
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(11531.8, 13866.7)

8271.6 
(6937.3, 9862.4)
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W

124.2
(106.2, 145.2)

74.1
(51.1, 107.5)

10562.9 
(9179.5, 12154.9)

3548.7 
(2837.0, 4438.9)

8390.1 
(7777.8, 9050.7)

2679.3 
(2363.7, 3037.2)

Serogroup 
Y

260.0
(225.2, 300.2)

110.6
(77.6, 157.9)

12536.3 
(11171.5, 14068.0)

5103.0 
(4197.2, 6204.4)
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(12968.1, 14824.4)

5245.3 
(4644.2, 5924.1)
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8.9 
(6.8, 11.8)
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(4.8, 13.2)
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(316.2, 493.0)

131.6 
(81.9, 211.4)
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(530.7, 781.0)

296.0 
(202.4, 432.9)

Serogroup 
C

94.6 
(65.9, 135.9)

30.6 
(17.3, 54.4)

111.3 
(84.9, 145.9)

90.5 
(49.7, 164.8)

248.6 
(194.2, 318.2)

366.5 
(224.1, 599.4)

Serogroup 
W

103.5 
(76.3, 140.5)

70.4 
(37.2, 133.1)

230.1 
(159.1, 332.9)

10.7 
(6.9, 16.6)

436.9 
(324.4, 588.4)

19.7 
(11.8, 32.9)

Serogroup 
Y

224.6 
(173.9, 290.0)

129.3 
(77.4, 215.9)

231.6 
(168.6, 318.2)

25.2 
(15.0, 42.5)

1000.2 
(824.1, 1214.0)

124.9 
(71.2, 219.3)
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(118.0, 249.7)

101.6 
(55.0, 187.6)

248.4 
(181.4, 340.2)

142.7 
(80.5, 252.9)

Serogroup 
C

182.4 
(131.6, 252.7)

191.0 
(93.1, 392.2)

244.2 
(181.6, 328.5)

177.4 
(86.1, 365.3)

Serogroup 
W

163.2 
(101.3, 262.8)

12.9 
(6.8, 24.5)

145.5 
(97.6, 217.1)

16.4 
(9.2, 29.4)

Serogroup 
Y

348.6 
(237.8, 510.9)

59.3 
(29.4, 119.3)

446.5 
(332.7, 599.1)

32.9 
(17.7, 63.3)
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(3901.2, 5639.1)

3444.3 
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C

16816.5
(12999.9, 21753.7)

3726.6 
(1967.2, 7059.3)

8967.7 
(7391.2, 10235.1)

3879.3 
(2714.6, 5543.7)
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W

29371.0
(21337.0, 40430.2)
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(4678.3, 11148.8)

11243.4 
(9366.8, 13496.0)

3674.0 
(2353.9, 5734.4)
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Y
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(8294.5, 11652.7)

5702.1 
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7584.8 
(6748.4, 8524.7)

3295.5 
(1998.7, 5433.7)
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