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Table 1. Criteria for immunogenicity

FDA criteria for noninferiority of immunogenicity (need to satisfy both criteria)

< 1.5 of the upper limit of two-sided 95% CI for the postvaccination GMT ratio (ETIV/ASP7374)
< 10% of the upper limit of two-sided 95% CI for the seroconversion rate difference (ETIV — ASP7374)

FDA criteria for immunogenicity

Age
<65 years - 2>40% of the lower limit of two-sided 95% CI for the seroconversion rate

- >70% of the lower limit of two-sided 95% CI for the postvaccination seroprotection rate
>65 years « >30% of the lower limit of two-sided 95% CI for the seroconversion rate

- 2>60% of the lower limit of two-sided 95% CI for the postvaccination seroprotection rate

EMA criteria for immunogenicity

Age Seroconversion Seroprotection GMT ratio
18-60 years >40% >70% >2.5
>61 years >30% >60% >2.0

CI: confidence interval, ETIV: egg-derived trivalent inactivated influenza vaccine, GMT: geometric mean titer
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Table 2. Disposition of subjects Table 3. Analysis set
Number of subjects Analysis set Number of subjects (%)
Informed consent 1,268 PPS
Randomized 1,060 ASP7374 527(99.2)
Not randomized 208 ETIV 527 (99.6)
Not eligible for inclusion/exclusion criteria 137 FAS
‘Withdrawal of consent 23 ASP7374 529 (99.6)
Other reason 48 ETIV 528 (99.8)
Treated 1,060 SAF
ASP7374 531 ASP7374 531 (100.0)
ETIV 529 ETIV 529 (100.0)
Completed 1,058 ETIV: egg-derived trivalent inactivated influenza vaccine, FAS:
ASP7374 529 full analysis set, PPS: per protocol set, SAF: safety analysis set
ETIV 529 ASP7374:N =531, ETIV: N = 529
Discontinued 2
ASP7374 28
ETIV 0 IL & R
ETIV: egg-derived trivalent inactivated influenza vaccine 1. FEBIOWR

2 Withdrawal of consent
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Table 4. Characteristics of subjects (SAF)
Characteristic ASP7374 (N=531) ETIV (N =529) Total (N =1,060) Test
Number of subjects (%) Fisher: P value
Sex
Male 246 (46.3) 246 (46.5) 492 (46.4) 1.000
Female 285 (53.7) 283 (53.5) 568 (53.6)
Age (year)
65t0 74 445 (83.8) 467 (88.3) 912 (86.0) 0.041
>75 86 (16.2) 62 (11.7) 148 (14.0)
Medical history
No 515 (97.0) 522 (98.7) 1,037 (97.8) 0.090
Yes 16 (3.0) 7(L.3) 23 (2.2)
Concomitant disease
No 242 (45.6) 243 (45.9) 485 (45.8) 0.951
Yes 289 (54.4) 286 (54.1) 575 (54.2)
Mean = SD t: P value
Age (year) 70.3+3.8 69.9+3.7 NC 0.064
Height (cm) 157.94 = 8.32 158.21 =8.53 NC 0.597
Weight (kg) 57.90+10.38 58.30 +10.28 NC 0.530
BMI (kg/m?) 23.13+3.23 23.20 £ 2.98 NC 0.714

BMI: body mass index, ETIV: egg-derived trivalent inactivated influenza vaccine, NC: not calculated, SAF: safety analysis set
Fisher: Fisher's exact test, t: t-test

Table 5. Primary endpoints: HI antibody titer and response rate (PPS)

ASP7374 (N =527) ETIV (N =527)

GMT

Virus type GM (95% CI) Ratio (95% CI)
A/HIN1

Pre 34.52 (32.54, 36.63) 33.32 (31.39, 35.36) NC

Post 173.14 (158.87, 188.68) 91.37 (84.52, 98.76) 0.53 (047, 0.59)
A/H3N2

Pre 20.29 (18.69, 22.03) 21.22 (19.46, 23.14) NC

Post 188.59 (171.45, 207.45) 11277 (101.27, 125.57) 0.60 (0.52, 0.69)
B

Pre 70.23 (66.22, 74.49) 65.16 (61.37,69.18) NC

Post 296.11 (279.11, 314.14) 207.32 (195.75, 219.58) 0.70 (0.64, 0.76)

Seroconversion rate

Virus type % (95% CI) Difference (95% CI)
A/HINI 72.1 (68.1,75.9) 41.2 (36.9, 45.5) —30.9(—36.6, —25.2)
A/H3N2 81.8(78.2, 85.0) 58.1(53.7, 62.3) —23.7(—29.1, — 184)
B 66.0 (61.8,70.1) 514 (47.1,55.8) ~14.6(—20.5, —8.7)

CI: confidence interval, ETIV: egg-derived trivalent inactivated influenza vaccine, GM: geometric mean, GMT: geo-

metric mean titer, NC: not calculated, PPS: per protocol set

Difference: ETTV — ASP7374, Ratio: ETIV/ASP7374, Pre: before vaccination, Post: 28 days postvaccination
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Table 6. Secondary endpoints (HI antibody titer) (PPS)

Endpoints
! ASP7374 (N =527) ETIV (N=527)
Virus type
GMT ratio (Post/Pre) GM (95% CI) Ratio (95% CI)
A/HINI 5.02 (4.65, 5.41) 2.74 (2.56, 2.94) 0.55 (0.49, 0.61)
A/H3N2 9.29 (8.4, 10.24) 5.31(4.77,5.92) 0.57 (0.49, 0.66)
B 4.22(3.93,4.52) 3.18(2.97,3.41) 0.75 (0.68, 0.83)

Seroconversion rate

% (95% CI)

Difference (95% CI)

A/HIN1 72.1 (68.1,75.9)
A/H3N2 81.8 (782, 85.0)
B 66.0 (61.8,70.1)

41.2(36.9,45.5)
58.1(53.7,62.3)
51.4 (47.1, 55.8)

—30.9 (—36.6, —25.2)
—923.7(—29.1, — 18.4)
—14.6 (— 205, —8.7)

Seroprotection rate (Post)

% (95% CI)

A/HINI 97.9(96.3,99.0)
A/H3N2 95.4(93.3,97.1)
B 100.0 (99.3, 100.0)

Difference (95% CI)
93.4(90.9, 95.3) —46(—70, —2.1)
85.2 (81.9, 88.1) —10.2(—13.8, —6.7)
100.0 (99.3, 100.0) 0.0(--)

CI: confidence interval, ETIV: egg-derived trivalent inactivated influenza vaccine, GM: geometric mean,

GMT: geometric mean titer, PPS: per protocol set

Ratio: ETIV/ASP7374, Difference: ETIV — ASP7374, Pre: before vaccination, Post: 28 days postvaccination
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Hefd 28 H % o IR O iR P-4 #13, ASP7374
BB X OCETIVHE T, A/HINLFE TIE545% B & O
43.6%, A/H3N2 B TI1399.1% B & 1896.2%, B TIid
89.9% B X U 87.1% TH -7z (Table 7)o

(5)  HFIPLAAA O AR I T fAAit

Fe il 28 H % o H FHUAR A o A0 ST 39 AR iff 13,
ASP7374 # B X "ETIV # ¢, A/HINI ¥ T 12 56.60
B L U35.06, A/H3N2 #Tid 397.82 B X 17269.17, B
MTIE 15267 BL 13341 TH Y, WINOFEHEHET
BRI PRI 25 B H L7z (Table 7)o

(6)  HRIHUAAA 0 38 AT P X HLAA il 34 i 5 56

FRORTHT AT 0> B4 S X BU AR 34 I £ 2 1%,  ASP7374
BEB X OETIV BT, A/HINL HTIZ 714 B X 18419,
A/H3N2 ¥k T3 840 3 X 18562, BHTIZ541 B X O
534 Tdh -7z (Table7)o

4. RRAVEREA

1) AEFZOBE

HERL OB E 4, ASP7374 #iB X VETIV #T
FNZFN49.0% 3 X UF474%, BISISOFBELIE, 2h
ZN 46.0% B X U8 45.0% Td - 72 (Table 8) . AT Bt B
OGS YERIEOSBIE 4%, ASP7374 BB X Y ETIV
BETZENZN 456% 35 X 17439% TH - 72,

BT ) S B 7 A B SR 578 ASPT3TABE T 11
(W) A SNz B, ZOEELAEFR LB
EORPERIIEE SNz, 72, IEEICWn oG E
FHRRIASNLH 572,

(1) AERR

ASP7374 #£ % 7213 ETIV B CHRBLEI A A1 10% U BT
bolzHERGIZ, KB (ASP7374 B 32.0%, ETIV #
33.3%), % 9 FEdiE (ASP7374 % 19.8%, ETIV % 14.0%) , i
e (ASP7374 % 13.6%, ETIV B 13.0%), #(ASP7374
B 12.2%, ETIV BE 149%) D 4 H45 T - 72 (Table 9),

(2) RSB & 04 B RS

HHEEGA10% LLETHh o 2 RTEE & 4 &k
IS 1&, ASP7374 B, ETIV# & b 12 4L BE/%
(ASP7374 # 32.0%, ETIV % 33.3%), % 9 ¥ (ASP7374
#if 198%, ETIV #f 14.0%), Mk (ASP7374 # 13.6%,
ETIV # 13.0% ), #J&(ASP7374%#£12.2%, ETIV#£14.9%)
THh o7 (Table 10)o WTFNOBEHEETL, TLALED
T BB & OV BV BUS X IR 1 A S 3/ 3 H
BICHHLTBY, HH4 OBRUBCHD TRFISS
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Table 7. Secondary endpoints (Neutralization antibody titer) (PPS)
Endpoint
napomnts ASP7374 (N = 527) ETIV (N =527)
Virus type
GMT GM (95% CI) Ratio (95% CI)
A/HINI1
Pre 7.93 (7.42, 8.49) 8.36 (7.76,9.01) NC
Post 56.60 (48.03, 66.71) 35.06 (30.49, 40.31) 0.62 (0.50, 0.77)
A/H3N2
Pre 47.39 (42.98, 52.24) 47.86 (43.32, 52.87) NC
Post 397.82 (359.76,439.91) 269.17 (241.79, 299.66) 0.68 (0.58, 0.78)
B
Pre 28.23 (25.92, 30.74) 24.99 (22.87, 27.30) NC
Post 152.67 (137.71, 169.25) 133.41(120.17, 148.11) 0.87(0.75, 1.01)
GMT ratio (Post/Pre) GM (95% CI) Ratio (95% CI)

A/HIN1
A/H3N2
B

7.14 (6.19, 8.22)
8.40 (7.56, 9.32)
5.41 (4.88, 5.99)

4.19 (3.67,4.79)
5.62 (5.05, 6.27)
5.34 (4.76,5.99)

0.59 (0.48,0.71)
0.67 (0.58,0.78)
0.99 (0.85, 1.15)

Seroconversion rate

9% (95% CI)

Difference (95% CI)

A/HIN1 51.0 (46.7, 55.4) 36.2 (32.1,40.5) —14.8(—20.7, —8.9)

A/H3N2 74.8 (70.8,78.4) 56.9 (52.6,61.2) —17.8 (- 235, —12.2)

B 58.3 (53.9, 62.5) 56.9 (52.6,61.2) —13(—7.3,46)
Seroprotection rate (Post) % (95% CI) Difference (95% CI)

A/HIN1
A/H3N2
B

54.5 (50.1, 58.8)
99.1(97.8,99.7)
89.9(87.1,92.4)

43.6 (39.4, 48.0)
96.2(94.2,97.7)
87.1(83.9,89.8)

—-10.8(—16.8, —4.8)
—-2.8(—47, —1.0)
-2.8(—6.7,1.0)

CI: confidence interval, ETIV: egg-derived trivalent inactivated influenza vaccine, GM: geometric mean, GMT: geo-

metric mean titer, NC: not calculated, PPS: per protocol set

Ratio: ETIV/ASP7374, Difference: ETIV — ASP7374, Pre: before vaccination, Post: 28 days postvaccination

Table 8.

Overview of adverse events (SAF)

ASP7374 (N=531)

ETIV (N = 529)

Number of Number of
95% CI 95% CI
subjects (%) [95% C1) subjects (%) [95% C1)
Adverse events 260 (49.0) [44.6, 53.3] 251 (47.4) [43.1,51.8]
Age (year) 65 to 74 229/445 (51.5) [46.7, 56.2] 227/467 (48.6) [44.0, 53.2]
>75 31/86 (36.0) [26.0,47.1] 24/62 (38.7) [26.6,51.9]
Drug-related adverse events 244 (46.0) [41.7,50.3] 238 (45.0) [40.7, 49.3]
Age (vear) 65to 74 215/445 (48.3) [43.6,53.1] 214/467 (45.8) [41.2, 50.5]
>75 29/86(33.7) [23.9,44.7] 24/62 (38.7) [26.6,51.9]
Local or systemic reactions 242 (45.6) [41.3,49.9] 232 (43.9) [39.6, 48.2]
Age (vear) 65to 74 213/445 (47.9) [43.1, 52.6] 210/467 (45.0) [40.4, 49.6]
>75 29/86 (33.7) [23.9,44.7] 22/62 (35.5) [23.7,48.7]
Local reactions 215 (40.5) [36.3,44.8] 210(39.7) [35.5, 44.0]
Age (year) 65 to 74 187/445 (42.0) [37.4, 46.8] 191/467 (40.9) [36.4,45.5]
>75 28/86 (32.6) [22.8, 43.5] 19/62 (30.6) [19.6,43.7]
Systemic reactions 62 (11.7) [9.1,14.7] 55(10.4) [7.9,13.3]
Age (vear) 65to 74 58/445 (13.0) [10.0, 16.5] 52/467 (11.1) [8:4, 14.3]
>75 4/86 (4.7) [1.3,115] 3/62 (4.8) [1.0,13.5]
Adverse events other than 47 (8.9) NC 43(8.1) NC
local or systemic reactions
Drug-related adverse events 7(1.3) NC 12 (2.3) NC
other than local or systemic
reactions
Death 0 NC 0 NC
Serious adverse event 1(0.2) NC 0 NC

CI: confidence interval, ETIV: egg-derived trivalent inactivated influenza vaccine, NC: not calculated, SAF: safety

analysis set
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Table 9. Number and percentage of subjects with adverse events

Table 10. Number and percentage of subjects with local or

(SAF) systemic reactions (SAF)

ASP7374 ETIV ASP7374 ETIV

(N=531)  (N=529) (N=531) (N=529)

Number of subjects (%) Number of subjects (%)
Any adverse events 260 (49.0) 251 (47.4) Any local or systemic reactions 242 (45.6) 232 (43.9)
Erythema 170 (32.0) 176 (33.3) Local reactions 215 (40.5) 210 (39.7)
Pruritus 105 (19.8) 74 (14.0) Erythema/redness 170 (32.0) 176 (33.3)
Swelling 72 (13.6) 69 (13.0) Pruritus 105 (19.8) 74 (14.0)
Feeling hot 65 (12.2) 79 (14.9) Swelling 72 (13.6) 69 (13.0)
Induration 51(9.6) 48(9.1) Feeling hot 65 (12.2) 79 (14.9)
Pain 43(8.1) 39 (7.4) Induration 51(9.6) 47 (8.9)
Malaise 34 (6.4) 23 (4.3) Local pain 43(8.1) 39(7.4)
Headache 28(5.3) 21(4.0) Systemic reactions 62 (11.7) 55 (10.4)
Nasopharyngitis 19 (3.6) 11 (2.1) Fatigue 29 (5.5) 22 (4.2)
Diarrhoea 17 (3.2) 21 (4.0) Headache 24 (4.5) 20 (3.8)
Myalgia 13 (2.4) 14 (2.6) Diarrhoea 13 (2.4) 17 (3.2)
Chills 11(2.1) 10(1.9) Muscle pain 10(1.9) 12(2.3)
Arthralgia 11 (2.1) 6(1.1) Chills 8 (1.5) 9(1.7)
Nausea 10 (1.9) 6(1.1) Nausea 8(1.5) 6(1.1)
Vomiting 4(0.8) 1(02) Joint pain 8(15) 4(0.8)
Oropharyngeal pain 3(0.6) 0 Vomiting 2(0.4) 1(0.2)
Pyrexia 2(04) 2(04) Fever 1(02) 2(0.4)
Upper respiratory tract inflammation 2(0.4) 0 Hypersensitivity 1(0.2) 0
Rash 2(0.4) 0 ; : - ; 3 )
Periodontitis 1(02) 2(0.4) ETIV: egg—deflved trivalent inactivated influenza vaccine, SAF:
Rhinorrhoea 1(0.2) 2(0.4) safety analysis set
Vertigo positional 1(0.2) 1(0.2)
Injection site haemorrhage 1(0.2) 1(0.2)
Contusion 1(0.2) 1(0.2) X, 24 (RIBEB L OR%) DAV T VTR S HL BB S
Back pain 1(0.2) 1(0.2) N - =14 . \ g gt . gL 7
Musculoskeletal stiffness 1(0.2) 1(0.2) 14 HELI IEH:E L7z 15 l::IHU\J:?T#TL Lz4b, R
Deafness 1(0.2) 0 LCH:AE 28 HEE F ClCmIfE L 72,
Blepharitis 1(02) 0 n. = =
Stomatitis 1(0.2) 0 N < Sy PR I
Pharyngitis L 02) o A VTN, FICEAFZHTT ST A VA&
Rhinitis 1(0.2) 0 JETHY, HERDRLEITT 5o —MAERERA Tl
Tooth abscess 102) 0 MLTH 1 HMRECHET 575 HHETE, FH
ey 102 0 R & B L TEL BV e wbRT w5, K
Nasal congestion 1(0.2) 0 e . -
Urticaria 1(0.2) 0 ETIEZA v 70V U FRATIC X BB CII s A &
Vertigo 0 2(04) EEINTBY, 0 80% L 12365 Ll EomEk#H TH
Ear pain 0 102) BLENTVD, ZOREOHEOE W, {7 LT
Angle closure glaucoma 0 1(0.2) ) ) . i .
Vision blurred 0 1(0.2) CHILLBMIREEZLNTVEY, 4 V7V VI,
Conjunctivochalasis 0 1(0.2) IRE L CEBZEOEMGEENLTBY, FO5ED—
Dental caries 0 L0 SELTY s F Y BMEEELbOTHL L FL D, 4
Herpes zoster 0 1(0.2) N . N N - R
Upper respiratory tract infection 0 1(0.2) YINIYHFT T F Y DRI ONT X, 77F v
Joint sprain 0 102 ISR Y MR ORES ER LCT0 B4 E S T
Perlarthnn.s .calcarea 0 1(0.2) LI EN%L WL R LR S ) SR (hemaggluti-
Osteoarthritis 0 1(0.2) o N e e
Spondylolisthesis 0 1(0.2) nation inhibition test) (2375 HI B o1 E 25 H v
Cough 0 1(0.2) LNTWV5, SFEICBWT, BUTOWIL > 7>
Eczema 0 1(0.2)

ETIV: egg-derived trivalent inactivated influenza vaccine, SAF:
safety analysis set

LSOO FEBL L 728 B8 (3 % b o 72 (ASP
T37AREA %, ETIV B 7 %) o RFTRIGE B & & HERUE
DFHAIIL, KF-251~6 HIH T - 720 ASP7374 T

W o F e B L 7B o R RN & AR R S K
WESNTBY, 727 F VHMEICX 2Pkl O_EA25%
RENTWE, LHL, ZOLEAOREEX HEEZLIZ
Wb b, 72, EANICEHBE CIOESSIIET
LTBY, A VTNV UHFT 7 F T P06 D
Bl o TWb 0, BITOT 7 F v TIZZF0RHEIZ+
FEEATBUTOT 7 F ¥ OREEIEICIE, BRERD B
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RRBRORPEREICHE T 2 FEFEE TIE, A/
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A phase IIT comparison study on ASP7374 (cell culture-derived influenza vaccine) and
an approved egg-derived trivalent inactivated influenza vaccine in elderly subjects

Hideaki Nagai”, Kenichi Kato”, Yuki Oizumi”, Tomohiro Kusawake”,
Sumito Ohkawa”, Taishi Sakatani” and Satoshi Iwata”

U Center for Pulmonary Diseases, National Hospital Organization Tokyo National Hospital, 3-1-1 Takeoka, Kiyose,
Tokyo, Japan
? Global Development, Astellas Pharma Inc.

¥ Department of Infectious Diseases, Keio University School of Medicine

The immunogenicity (noninferiority) and safety of a single subcutaneous injection of a new influenza vac-
cine, ASP7374, in elderly subjects was compared with an egg-derived trivalent inactivated influenza vaccine
(ETIV) in this double-blinded clinical study. Elderly healthy males and females (age: =65 years) were as-
signed to the ASP7374 45 p g/strain group or ETIV 15 u g/strain group with a single injection given in both
groups.

The hemagglutination-inhibition (HI) antibody titer demonstrated that the immunogenicity of ASP7374
was not less than that of ETIV, satisfying the predefined noninferiority criteria. The neutralized antibody
titer also suggested that the immunogenicity of ASP7374 was not less than that of ETIV. The frequency of
adverse events with the ASP7374 injection was similar to that with the ETIV injection. Most of the local or
systemic reactions in subjects in whom the ASP7374 injection was administered occurred within 3 days af-
ter administration, and they resolved within 14 days.

In conclusion, the ASP7374 45 ug/strain subcutaneous injection demonstrated noninferiority of immuno-
genicity to an approved influenza vaccine and had a well-tolerated safety profile in elderly subjects.



