A Review of the Clinical Development of MenACWY-TT, a Quadrivalent
Meningococcal Vaccine Conjugated to Tetanus Toxoid, in Adolescents

Paula Peyrani,! Chris Webber,? Cindy Burman,' Paul Balmer,' John L. Perez®
'Pfizer Vaccine Medical Development and Scientific/Clinical Affairs, Collegeville, PA, USA; ?Pfizer Vaccine Clinical Research and Development, Hurley, UK; 3Pfizer Vaccine Clinical Research and Development, Collegeville, PA, USA

BACKGROUND RESULTS CONCLUSIONS

* Invasive meningococcal disease (IMD), caused by Neisseria meningitidis, is a global Study Characteristics : AnthdY responses fo Moe NACWY-TT persisted at 5 years postprimary Figure 4. Imm?nogeq;ﬁ;ty of MenACWY-TT 1 Month Postbooster * The MenACWY-TT clinical study program
health concern. vaccination (48.9%—-97.5%; Figure 3A). Vaccination' demonstrated immunoaenicity and safet
_ The mortality rate ranaes from 5%—20%: survivors often exoerience lona-term * The 8 studies (3 primary, 5 extension; Table 1) included 2 in adolescents and  Similar antibody responses to MenACWY-TT were also observed 10 years 1SBA Response ‘1 adolescents d y y

Iy rar J S ey e perience 1ong = young adults aged 10-25 years''? and 6 in adolescents aged 11-17 years.'>® oostprimary dosing (69.3%-91.2%; Figure 3B). 100- T 1 1 I =
sequelae, including amputations, hearing loss, and neurologic disabilities. L R , \ .
| | — A total of 3860 participants were enrolled across all clinical studies. e A MenACWY-TT booster given 10 years after primary vaccination elicited - — Immune responses persisted through 10 years
e Serogroups A, B, C, W, and Y cause most IMD cases, which are preventable with . . ~ . o
. . .  ay robust antibody responses at 1 month postbooster (Figure 4). 5 o- postprimary vaccination.
currently available monovalent and quadrivalent meningococcal vaccines.'* Table 1. Clinical Studies Supporting MenACWY-TT (Nimenrix®) S | ) 1 for 1SBA and hSBA GMT ' 2
o . , , , o . ® Similar results were observed tor r an s across all fime points e 70- _ ; :
* Because of the variability in meningococcal serogroup epidemiology,® quadrivalent Licensure in Adolescents (Figures 2-4) P 3 A .MenACWYTT.boost.er. dose, JIVen 10 years affer
vaccines are being incorporated In an increasing number of vaccination Type Subijects o N . primary vaccination, elicited robust immune responses.
- . | 10 Years (B) Postprimary Vaccination'214151718 3 ese dara support licensure an
— These vaccination programs often target adolescents, as this age group often , (NCT(I;r(I)TthQOQ)” M/V?nAAC\:C\:/\\;\IJE}FS 005 | 87 United States : recommendations for use of MenACWY-TT
experiences a peak in disease incidence and carriage.'® en ' A o . 2 to prevent serogroups A, C, W, and Y
. . . esponse r esponse % J Y 4 Y 4
— In the United States, quadrivalent meningococcal (MenACWY) vaccines are (Nc%tg;?gg] o) A;*'b;dg’ozgrrsi;tg;‘;e 3126 United States 100 T A 20- meningococcal disease in adolescents.
recommended as a primary dose at age 11 or 12 years, with a booster dose at 5 %o- 1 o-
9 Pri MenACWY-TT Saudi Arabig, o
age 16 years. 2 INCTO0356369)" MenACWYPS =171 30 Philiopines. € ao- -- .-
. . . . . . N MenACWY-TT MenACWY-PS MenACWY-TT MenACWY-PS
* MenACWY-TT (Nimenrix®, Ptizer Ltd, Kent, UK) is a quadrivalent meningococcal —— R i Aral g BoriaTabora of o 2020 Quiombao ef ol 2020
: : : : : . . xtension ntibo ersistence audi Arabia, A croaron roaron croaron roaros
tetanus toxoid conjugate vaccine available since 2012 in the European Union and 50 INCTO0356369) <5y gozprimqry 284 Philippines g __ Tt Treenet Brwmamp T REFERE Nc Es
: TR : : : - 10 8 Serogroup 4690.4 34443 3760.1 2956.0
other countries, although it is not currently licensed in the United States (Figure 1). e Anfibody persistence d o P T _ A 3901.2, 5639.1) (2601.5, 4560.1) (3268.3, 43259) [2040.5, 4282,
— Adolescents are administered a sing|e primary MenACWY-TT dose; those who (NCTO01934140)" <10y posirprlmory; 1827 Philippines 2 o | Serogroup 16816.5 3726.6 8967.7 3879.3 1. World Health Organization. Defeating meningitis by 2030: baseline
: : C : : : : MenACWY-TT booster 5 40 N C (129999, 21753.7) (19672, 7059.3) (7391.2, 10235.1) (2714.6, 5543.7) TR Ivsi +—arland: d Ith ST
have received primary vaccination with a conjugated or plain polysaccharide . M ACWYT o < 9 ' ' ' ' S_'“EDGT'OH e );38]-999”9‘/0, Switzerland: World Health Organization;
. . . rrmary en -1 VS _ naid, it i ~— | Serogroup 29371.0 7222.0 11243.4 3674.0 -epruar , :
memngococcal vaccine may receive d MenACWY-TT booster dose.'® 3 (NCT00464815)¢ MenACWY-PS -7 1025 Philippines, Taiwan = » E w ’ (213370, 40430.2) (4678.3, 11148.8) (9366.8, 13496.0) (23539, 5734.4) S Y ,
* The MenACWY-TT clinical development program is complex and includes several - ~ - - : o © | serogroup 9831.2 57021 7584.8 3295.5 2 Pace D an Pollard AJ. Vaceine. 2012;30(upp! 28369,
Y P Prog P Extension Antibody persistence OB 478 !r_\d'@ < Y (8294.5, 11652.7) (3764.3, 8637.4) (6748.4, 8524.7) (1998.7 5433.7) 3. Harrison LH, et al. Vaccine. 2009;27(suppl 2):B51-63.
studies in adolescents. (NCT00974363)"” postprimary Philippines 3 10- .
Antibod oersistence GMT=geometric mean titer; MenACWY-PS=quadrivalent meningococcal polysaccharide vaccine; MenACWY-TT=quadrivalent 4. Martinon-Torres F. J Adolesc Health. 201 6159(2 SUppl)S]Z-ZO
Figure 1. GIObCII Regisi'rai'ion Status Of MenACWY-TT in Adolesceni's (NCES?FE?L;);AS)B <10y gos’rprimary,’ 290 Phi|ippines ° MenACV!Y—TT | zg‘]e;ACWY-DT MenABcw\;.TbT Nre;é\]cswy.ps MenAgwy.T; N||e2r(|)A]§wy.ps ‘ meningococcal vaccine conjugated to tetanus toxoid; rSBA=rabbit serum bactericidal assay. 5 Chang Q, et al. Clin Epidemio/. 2012:4:237-245.
axter et al. orja-labora et al. uiambao et al.
MenACWY' bOOSTer I Serogroup A [ Serogroup C M Serogroup W [ Serogroup Y safe 6 Presa J, e'l' Ol InfeCf Dis Ther 20] 9,8(3)307-333
NenACOY T-avcln mervgcocel veceecofgied o dhhet o Man WS- uodiclnt nningecces 4 7. Whittaker R, o ol Vaccine. 2017,35(16):2034:2041
‘ . - L - .r | Serogroup 89 79 394.8 131.6 643.8 296.0 . : : ; : .53
;E: :ﬂz: Z; EEE:ZEE m‘: Tf:T;V:ser Ejfgfjfg gzlr?;;dherw'se specified. _ A 68 118) 458, 13.2) 3162, 4930) | (819.2114) | (5307 7810 | (202.4, 4329) °* MenACWY-TT had an acceptable safety profile that was comparable with 8. Christensen H, et al. Lancet Infect Dis. 2010;10(12):853-861.
» Z%/’ruldy inclqued isgbiects }?ged 11-55 y; however, only data for those aged 11-17 y are presented. :\z Serogroup 04 6 30.6 1113 90 5 048 6 3665 other MenACWY vaccines. 9. MbGGYI SA, et al. MMWR Recomm Rep. 2020;69(No. RR-9):1-41.
alues at Year 10 are shown. C 659, 1359 173, 54.4 849, 1459 497, 164.8 194.2,318.2) | (224.1, 599.4 . - = - - :®.
177 wbiocts had immuneqenicity assessments for 1 mo postbooster in ( )| | ( )| )| ) | | » Reactogenicity events were the most commonly reported safety events after 10. Electronic .M.edlcmes Compendium. Nimenrix®: Summary of Product
e | Serogrowe | 1035 | 24 1501 3300 o e | modnemea | s s both primary and booster MenACWY-TT vaccinations (Table 2) Characterisfics (SmPC).
g w ( | ) | ) ( B ] ) 11. Baxter R, et al. Pediatr Infect Dis J. 2011;30(3):e41-48.
11 Serogroup 224.6 129.3 231.6 25.2 1000.2 1249 o . . : , ,
|mmU“°QemC“'Y Y ’ (1739, 290.0) | (774, 2159) (168.6, 318.2) (150, 42.5) | (824.1,1214.0) | (71.2, 219.3) Table 2. MenACWY-TT Safety Profile From Clinical Studies in 2. Baxter R, et al. Pediatr Infect Dis J. 2015;34(11):1236-1243.
| do) ol | Subiects Aaed 10-25 Years 13. Borja-Tabora C, et al. BMC Infect Dis. 2013:13:116.
- il e S i SN * Across studies, MenACWY-TT antibody responses against all vaccine B - R Resbonse I - 14. Borja-T CF, et al. BMC Infect Dis. 2015;15:409
\ 2l T % o £ oth ) - Adverse Reaction Frequency, % . borja-labora CF, ef al. nrect DIs. 19 :
5 | serogroups were comparable with those of other MenACWY vaccines at T 15 BorigT CFC, et al. BMC Infect Dis. 2020;20(1):426
& - ; . C L o ] : . Borja-Tabora et al. nrect Dis. ; :426.
XY - 1 month postprimary vaccination (Figure 2). ” T I IanY | ' '
B Countriesin which L. | S | . 6. Bermal N, et al. Hum Vaccin. 2011,7(2):239-247.
MenACWY-TT is 2K | o o o o o 390 LOCCIl reaction
egiered ndolescents . g Figure 2, Imm?no.geqllcl;tl); of MenACWY-TT 1 Month Postprimary : — T 17. Quiambao BP, et al. Hum Vaccin Immunother. 2017:13(3):636-644.
‘ 7199y, - 70 L— .
Vaccination 2 red 193154 18. Quiambao B, et al. Hum Vaccin Immunother. 2020;16(6):1272-1279.
MenACWY-TT=quadrivalent meningococcal vaccine conjugated to tetanus toxoid. hSBA Response rSBA Response ~ 607 eaness -
Data are current as of April 2020. 100 : : T : o . Swe”ing 03-11.4
90 £ i
3= s0- »: General reaction
v O Y 40d
FUNDING
I 60- - i
OB J E CTIVE 22 i Gastrointestinal 18.8¢
T O 40- A  20-
z 5 0. Headache 17.5-33.0 This work was sponsored by Pfizer Inc.
g8 20- 10- Fever /.30
* This review summarizes 8 multinational phase 2 or 3 studies in adolescents comparing LS .. Booster
M . 11-18 0 - MenACWY-TT MenACWY-PS MenACWY-TT MenACWY-PS
enACWY'TT 1'0 thel' MenACWY vaccines. MenACVXY—TT | 2’5‘]3]“ACWY'DT Men%CWYT-.LT Nl‘e;(;\]ZWY'PS MenACV|\3IY-TT| lN;(a)r]l]ACWY-PS Borja-Tabora et al. 2020 Quiambao et al. 2020 LOCCI' reaction
axter et al. orja-labora et al. ermal et al.
B Sorogroup A B Serogroulp C M Serogroup W I Serogroup Y B Serogroup A HE Serogroup C I Serogroup W [ Serogroup Y P . 270 58 8 Ac KN OWLE DGM E NTS
ain U—I0.
Serogroup 171.7 101.6 248.4 142.7
Serogroup 572 36.0 5484.] 2640.8 6106.8 3203.0
— a 48.8, 670) 261, 497) 4832.4, 6223.6) | (2180.6, 3198.0) | (5739.5, 64976) | (2854.1, 3594.6) S A (118.0, 249.7) (5.0, 187.) (181.4,340.2) (805, 252.9) Redness 5./-22.9 Medical writ Aod by Lindsev Kirkland. PRD. of ICON o
METHODS : Serogroup 506.7 285.8 10727.4 6112.2 12645.5 8271.6 s | Serogroup 182.4 191.0 2442 177.4 Swelling 3.8-15.9 edical writing support was provide y. NESEY Mreiand, O PIe
o C (4191, 612.5) | (214.7 380.5) | | (90179, 12761.0) | (4352.7 85829 |(11531.8, 13866.7)| (6937.3, 9862.4) in C (131.6, 252.7) (93.1, 392.2) (181.6, 328.5) 86.1, 365.3) G I - (North Wales, PA), and was funded by Pfizer Inc.
-~ eneral reacrion
S’ Serogroup 124.2 74.1 105629 3548.7 8390.1 26793 | Serogroup 163.2 129 145.5 164 -
e The percenfoges of sub]ec’rs with serum bactericidal assay (SBA) titers >1:8 Using g wW (106.2, 145.2) (51.1, 107.5) (9179.5, 121549) | (28370, 44389) | (77778, 9050.7) | (2363.7, 3037.2) g w (101.3, 262.8) (6.8, 24.5) (97.6, 21711 (9.2, 29.4) Fatigue 14.5-34.1
: ' ' Serogroup 260.0 110.6 12536.3 5103.0 13865.2 5245.3 Serogroup 348.6 59.3 446.5 32.9 ‘ ‘ 4-16.
h“mf’” (hSBA) O,r rapbit (rSBA) comp|emenf are described for primary; booster, and Y (225.2,300.2) | (776,1579) | |(11171.5, 14068.0)| (41972, 6204.4) |(12968.1, 14824.4)| (4644.2, 5924.1) Y (237.8, 5109) 29.4, 119.3) (332.7, 599.1) (177, 63.3) Gastrointestinal 4.4-16.5
persistence studies when available. Headache 15.7-35.9 DISC LOSU RES
: . . GMT=geometric mean titer; hSBA=human serum bactericidal assay; MenACWY-DT=quadrivalent meningococcal vaccine GMT=geometric mean titer; hSBA=human serum bactericidal assay; MenACWY-DT=quadrivalent meningococcal vaccine
— Geometric mean titers (GMTS) are CIlSO descrlbed. conjugated to diphtheria toxin; MenACWY-PS=quadrivalent meningococcal polysaccharide vaccine; MenACWY-TT=quadrivalent conjugated to diphtheria toxin; MenACWY-PS=quadrivalent meningococcal polysaccharide vaccine; MenACWY-TT=quadrivalent Fever 2.4-69
.. : meningococcal vaccine conjugated to tetanus toxoid; rSBA=rabbit serum bactericidal assay. meningococcal vaccine conjugated to tetanus toxoid; rSBA=rabbit serum bactericidal assay. . : .
° MenACWY—TT sofe’ry cmd reclctogenlcfry dCIfCI are summorlzed. Numerical values were not reported for Borja-Tabora et al. 2013 or Bermal et al. 2011. Al authors are employees of Pfizer Inc and may hold stock or stock op’rions.

Presented at IDWeek 2020, October 21-25, 2020; Virtual Event




