

[bookmark: _GoBack]Sponsor:	Novartis Vaccines and Diagnostics S.r.l.
Investigational Product:	MF59-adjuvanted pandemic FLUAD-H5N1 influenza virus vaccine (surface antigen, inactivated, adjuvanted with MF59C.1, egg-derived)
[bookmark: INDICATION_SKIP]Indication:	Prophylaxis: A/H5N1 avian influenza
[bookmark: TIT_STUDYNUM_1]Protocol Number:	V87P11
[bookmark: TIT_STUDYTITLE]Protocol Title:	A Phase II, Open-label, Multi-center Study to Evaluate the Immunogenicity, Safety and Tolerability of Two Doses of FLUAD-H5N1 Influenza Vaccine in Adult and Elderly Subjects
[bookmark: SYN_PHASE_2]Phase of Development:	Phase II
Study Period:
[bookmark: SYN_DATEFENROL_SKIP]Date of first enrolment:	01 DEC 08
[bookmark: SYN_DATELASTVIS_SKIP]Date of last visit:	05 NOV 09
Methodology:
[bookmark: SYN_MET][bookmark: SYN_METHOD]This was a prospective, open-label, phase II study that was performed in an approximately equal number of subjects aged 18 to 60 years and subjects aged above 60 years. All subjects received 2 doses of MF59-eH5N1 influenza vaccine containing 7.5µg of H5N1 influenza antigen. Vaccines were administered 3 weeks apart by intramuscular (IM) injection into the deltoid muscle (preferably of the non-dominant arm). Blood was taken on days 1, 22, 43 and 202 for the evaluation of immunogenicity. Immunogenicity was evaluated in serum by hemagglutination inhibition (HI), microneutralization (MN), and single radial hemolysis (SRH). Subjects remained in the study center for approximately 30 minutes after each vaccination to be observed for any immediate reactions. A Diary Card was issued after each vaccination. Subjects were instructed to complete the Diary Card to record local (i.e., ecchymosis, erythema, induration, swelling and pain at the injection site) and systemic reactions (i.e., chills, malaise, myalgia, arthralgia, headache, sweating, nausea, vomiting, diarrhea, fatigue and fever [fever was defined as an axillary temperature ≥38°C]) starting on the day of vaccination and for each of the 6 days following each vaccination. All adverse events (AEs) were collected during days 1 to 43. All AEs necessitating a non-routine physician’s visit or consultation (if medically relevant as judged by the investigator) and/or leading to withdrawal from the study were collected during days 44 to 202. All serious adverse events (SAEs) were collected throughout the entire study.
Number of Subjects (planned and analyzed):
[bookmark: SYN_SUBJPLANNED]The following table summarizes the number of subjects enrolled (and planned) by age group. All except for one subject in the elderly group were included in the full analysis set (FAS) analyses for immunogenicity analysis.
	Age Group
	Number of Subjects Enrolled (Planned):

	Adults: 18 to 60 years of age 
	194 (167)

	Elderly: ≥61 years of age
	149 (167)

	Total
	343 (334)


[bookmark: SYN_STUDYCENTERS_SKIP]Study Centers:
Two centers in Hungary. 
Publication (reference) and/or ClinicalTrials.gov National Clinical Trial (NCT) Number:
NCT00841646.
Iván Bihari, Gyula Pánczél, Jozsef Kovacs, Jenny Beygo, Elena Fragapane. Assessment of Antigen-Specific and Cross-Reactive Antibody Responses to an MF59-Adjuvanted A/H5N1 Prepandemic Influenza Vaccine in Adult and Elderly Subjects. Clin. Vaccine Immunol. 2012; 19(12):1943. 
Objectives:
Primary
To evaluate the magnitude of antibody responses to two doses of FLUAD-H5N1 (now named MF59-eH5N1) influenza vaccine, each containing 7.5 µg of H5N1 antigen administered 3 weeks apart.
Secondary
To evaluate the cross-protection to two doses of a MF59-eH5N1 influenza vaccine, containing 7.5 µg of H5N1 antigen.
Safety Objectives
To evaluate the safety and tolerability of two 0.5 mL intramuscular (IM) injections of MF59-eH5N1 influenza vaccine containing 7.5µg of influenza antigen, administered 3 weeks apart.
Test Product, Dose, Mode of Administration, Lot Number:
Each 0.5 mL dose of the MF59-adjuvanted A/turkey/Turkey/1/05 NIBRG-23 (H5N1) influenza vaccine (Lot numbers: X52D18H1B and X52D18H1C) contained 7.5 g of H5N1 HA antigen. The vaccination course consisted of two IM injections, administered three weeks apart, in the deltoid muscle, preferably of the non-dominant arm.
Duration of Study:
[bookmark: SYN_STUDYPERIOD][bookmark: SYN_DURSTUDY_SKIP]Approximately 7 months for each subject.
Reference Therapy, Dose, Mode of Administration, Lot Number:
There were no reference vaccines.
Statistical Methods:
[bookmark: SYN_STATMETHODS_SKIP]There were no statistical (null) hypotheses associated with the immunogenicity or safety objective, which were analyzed descriptively. 
The statistical evaluation of the results was performed by ‘Biostatistics and Clinical Data Management’ (BCDM, Novartis) as predefined in the Analysis Plan. The statistical tables and graphs were generated using SAS version 9.1 or higher.
Diagnosis and Main Criteria for Inclusion and Exclusion:
[bookmark: SYN_INCLUS_EXCLUS][bookmark: INCLUS_SKIP][bookmark: EXCLUS_SKIP]Inclusion criteria:
Subjects 18 years of age and older who were mentally competent and who had signed an informed consent form after having received a detailed explanation of the study protocol; 
In good health as determined by:
a. medical history,
b. physical examination,
c. clinical judgment of the Investigator;
Able to understand and comply with all study procedures and to complete study diaries, could be contacted, and were available for study visits.
[bookmark: SYN_SBJPOP]Informed consent was obtained from all the subjects before enrollment into the study.
Criteria for Evaluation:
[bookmark: SYN_EVALCRITERIA_SKIP]Criteria for Evaluation of Immunogenicity Objectives: 
Measures of immunogenicity for the homologous strain included: 
-	Geometric mean titers/area (GMTs/GMAs) and geometric mean ratios (GMRs) on days 1, 22, 43 and 202 as determined by HI, SRH, and MN.
-	Proportion of subjects achieving seroconversion or significant increase in antibody titer on days 22, 43 and 202 as measured by HI and SRH.
-	Proportion of subjects achieving an HI titer ≥1:40/ SRH area ≥25 mm2 on days 1, 22, 43 and 202.
-	Proportion of subjects with MN titers ≥1:20, ≥1:40, ≥1:80 on day 1, 22, 43, and 202. 
-	Proportion of subjects achieving at least a four-fold rise in MN antibody titer on days 22, 43 and 202.
For the heterologous strains GMTs and GMRs determined by MN, the proportion of subjects with MN titers ≥1:20, ≥1:40, ≥1:80 and the proportion of subjects achieving at least a four-fold rise in MN antibody titer on day 1, 43, and 202 were determined.
Immune response after two immunizations of MF59-eH5N1 influenza vaccine containing 7.5µg of H5N1 influenza HA antigen was evaluated. 
In the interpretation of HI and SRH immunogenicity results, Committee for Medicinal Products for Human Use (CHMP) criteria (CPMP/BWP/214/96) were assessed.
Criteria for Assessing Safety Objectives: 
The safety of the study vaccine was assessed in terms of percentage of subjects with reported solicited local and systemic reactions between day1 and day 7, as well as the number of subjects with reported other AEs between day 1 and day 43, SAEs and/or AEs necessitating a physician’s visit and/or resulting in premature withdrawal from the study, per age and treatment group between day 1 and the study termination visit (day 202).
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Results:
Table 1: Overview of Subject Populations.
	
	Adults (18-60 years)
	Elderly (≥61 years)
	Total

	
	N=194
	N=149
	N=343

	Enrolled Population:
	194 (100%)
	149 (100%)
	343 (100%)

	Exposed Population:
	194 (100%)
	149 (100%)
	343 (100%)

	Safety Population:
	194 (100%)
	149 (100%)
	343 (100%)

	Full Analysis Population (HI Visit 1):
	194 (100%)
	148 (99%)
	342 (99%)

	Full Analysis Population (HI Visit 2):
	194 (100%)
	148 (99%)
	342 (99%)

	Full Analysis Population (HI Visit 3):
	192 (99%)
	148 (99%)
	342 (99%)

	Full Analysis Population (HI Visit 4):
	188 (97%)
	143 (96%)
	331 (97%)

	Full Analysis Population (MN Visit 1):
	194 (100%)
	148 (99%)
	342 (99%)

	Full Analysis Population (MN Visit 2):
	194 (100%)
	148 (99%)
	342 (99%)

	Full Analysis Population (MN Visit 3):
	192 (99%)
	148 (99%)
	342 (99%)

	Full Analysis Population (MN Visit 4):
	193 (99%)
	148 (99%)
	342 (99%)

	Full Analysis Population (SRH Visit 1):
	187 (96%)
	143 (96%)
	330 (96%)

	Full Analysis Population (SRH Visit 2):
	174 (90%)
	138 (93%)
	312 (91%)

	Full Analysis Population (SRH Visit 3):
	182 (94%)
	132 (89%)
	314 (92%)

	Full Analysis Population (SRH Visit 4):
	186 (96%)
	142 (95%)
	328 (96%)


Table 2: Summary of Study Terminations - All Enrolled Subjects.
	Age Group
	Adults (18-60 years)
	Elderly (≥61 years)
	Total

	Enrolled
	194
	149
	343

	Premature withdrawals
	1 (<1%)
	1 (<1%)
	2 (<1%)

	AE or death
	1 (<1%)
	0
	1 (<1%)

	Withdrawal of consent
	0
	1 (<1%)
	1 (<1%)

	Lost to follow-up
	0
	0
	0

	Inappropriate enrollment
	0
	0
	0

	Administrative reason
	0
	0
	0

	Protocol deviation / violation
	0
	0
	0

	Unable to classify
	0
	0
	0



Table 3: Demographic and Other Baseline Characteristics - All Enrolled Subjects.
	Population
	FLUAD-H5N1

	Age Group
	Adult (18-60 years)
N = 194
	Elderly (≥ 61 years)
N = 149
	Total
N = 343

	Age (Years)
	41.1 ± 13.1
	68.4 ± 6.5
	52.9 ± 10.2

	Sex:
Male
Female
	
106 (55%)
88 (45%)
	
63 (42%)
86 (58%)
	
169 (49%)
174 (51%)

	Race
Caucasian
	
194 (100%)
	
149 (100%)
	
343 (100%)

	Previous Influenza Vaccination
Yes
No
	

38 (20%)
156 (80%)
	

64 (43%)
85 (57%)
	

102 (30%)
241 (70%)



[bookmark: _Toc284945551]Table 4: HI Results against A/H5N1/turkey/Turkey/05 (Day 1 to Day 202) – FAS.
	Age Group
	Adults (18-60 years)
	Elderly (≥61 years)

	
	N=194
	N=148

	
	GMT (2-sided 95% CI)

	Day 1
	5.5
(5.14-5.88)
	5.9
(5.34-6.52)

	Day 22
	14
(11-18)
	17
(13-22)

	Day 43
	107
(79-145)
N=192
	61
(44-82)

	Day 202
	11
(9.14-13)
N=188
	11
(9.08-14)
N=143

	
	GMR (2-sided 95% CI)

	Day 22 to
Day 1
	2.63
(2.11-3.29)
	2.81
(2.17-3.64)

	Day 43 to
Day 1
	19
(14-26)
N=192
	10
(7.54-14)

	Day 202 to
Day 1
	1.99
(1.68-2.35)
N=188
	1.89
(1.53-2.32)
N=143

	[bookmark: bm1]
	Subjects with Seroprotection (HI titers ≥1:40) (2-sided 95% CI)

	Day 1
	6 (3.1%)
(1.1-6.6)
	7 (4.7%)
(1.9-9.5)

	Day 22
	56 (28.9%)
(22.6-35.8)
	51 (34.5%)
(26.8-42.7)

	Day 43
	135 (70.3%)
(63.3-76.7)
N=192
	95 (64.2%)
(55.9-71.9)

	Day 202
	45 (23.9%)
(18-30.7)
N=188
	33 (23.1%)
(16.4-30.9)
N=143

	[bookmark: bm2]
	Subjects with Seroconversion or Significant Increase in HI titersa (2-sided 95% CI)

	Day 22
	54 (28%)
(22-35)
	47 (32%)
(24-40)

	Day 43
	133 (69%)
(62-76)
N=192
	92 (62%)
(54-70)

	Day 202
	41 (22%)
(16-28)
N=188
	29 (20%)
(14-28)
N=143


a Seroconversion is defined as negative pre-vaccination serum (i.e., HI titer <1:10) and post-vaccination HI titer ≥1:40; significant increase is defined as at least a 4-fold increase from non-negative pre-vaccination serum (≥1:10).
Bold: CHMP criterion was met.

[bookmark: _Toc245706117][bookmark: _Toc284945552]Table 5: SRH Results against A/H5N1/turkey/Turkey/05 (Day 1 to Day 202) – FAS.
	[bookmark: bm6]Age Group
	Adults (18-60 years)
	Elderly (≥61 years)

	
	N=187
	N=143

	
	GMA (2-sided 95% CI)

	Day 1
	7.37
(6.56-8.29)
	8.65
(7.51-9.96)

	Day 22
	19
(16-21)
N=174
	15
(12-17)
N=138

	Day 43
	44
(41-48)
N=182
	34
(30-39)
N=132

	Day 202
	13
(11-14)
N=186
	12
(10-14)
N=142

	
	GMR (2-sided 95% CI)

	Day 22 to
Day 1
	2.51
(2.18-2.89)
N=174
	1.73
(1.52-1.97)
N=138

	Day 43 to
Day 1
	6
(5.2-6.93)
N=182
	3.97
(3.36-4.69)
N=132

	Day 202 to
Day 1
	1.71
(1.53-1.91)
N=186
	1.38
(1.23-1.54)
N=142

	[bookmark: bm4]
	Subjects (%) with Seroprotection (SRH Areas ≥25 mm2) (2-sided 95% CI)

	Day 1
	21 (11%)
(7-17)
	20 (14%)
(9-21)

	Day 22
	88 (51%)
(43-58)
N=174
	54 (39%)
(31-48)
N=138

	Day 43
	165 (91%)
(85-94)
N=182
	108 (82%)
(74-88)
N=132

	Day 202
	51 (27%)
(21-34)
N=186
	35 (25%)
(18-33)
N=142

	
	Subjects (%) with Seroconversion or Significant Increase in SRH areasa (2-sided 95% CI)

	Day 22
	69 (40%)
(32-47)
N=174
	38 (28%)
(20-36)
N=138

	Day 43
	155 (85%)
(79-90)
N=182
	92 (70%)
(61-77)
N=132

	Day 202
	37 (20%)
(14-26)
N=186
	17 (12%)
(7-18)
N=142


a Seroconversion is defined as negative pre-vaccination serum (i.e., SRH area ≤4 mm2) and post-vaccination SRH area ≥ 25 mm2; significant increase is defined as at least a 50% increase in SRH area.
Bold: CHMP criterion was met.
[bookmark: _Toc284945553][bookmark: _Toc245706121]Table 6: MN Results against A/H5N1/turkey/Turkey/05 (Day 1 to Day 202) – FAS.
	[bookmark: _Hlk247025554][bookmark: bm21]Age Group
	Adults (18-60 years)
	Elderly (≥61 years)

	
	N=194
	N=148

	
	GMT (2-sided 95% CI)

	Day 1
	5.24
(5.04-5.46)
	5.28
(5.04-5.54)

	Day 22
	19
(16-22)
	12
(10-15)

	Day 43
	137
(116-163)
N=192
	56
(46-68)

	Day 202
	19
(16-22)
N=193
	12
(11-14)

	
	GMR (2-sided 95% CI)

	Day 22 to Day 1
	3.54
(2.99-4.2)
	2.31
(1.94-2.75)

	Day 43 to Day 1
	26
(22-31)
N=192
	11
(8.68-13)

	Day 202 to Day 1
	3.61
(3.13-4.17)
N=193
	2.31
(2-2.66)

	
	Subjects (%) with MN titers ≥1:40 (2-sided 95% CI)

	Day 1
	1 (1%)
(0.013-3)
	1 (1%)
(0.017-4)

	Day 22
	49 (25%)
(19-32)
	24 (16%)
(11-23)

	Day 43
	163 (85%)
(79-90)
N=192
	100 (68%)
(59-75)

	Day 202
	43 (22%)
(17-29)
N=193
	12 (8%)
(4-14)

	
	Subjects (%) with an at Least Four-Fold Rise (2-sided 95% CI)

	Day 22
	90 (46%)
(39-54)
	38 (26%)
(19-33)

	Day 43
	179 (93%)
(89-96)
N=192
	120 (81%)
(74-87)

	Day 202
	94 (49%)
(41-56)
N=193
	39 (26%)
(19-34)


[bookmark: _Toc284945554]


Table 7: MN results against A/H5N1/Indonesia/5/05 and A/Vietnam/1194/04 (Heterologous Strains) (Day 1 to Day 202) – FAS.
	[bookmark: bm9]
	A/H5N1/Indonesia/5/05
	A/Vietnam/1194/04

	Age Group
	Adults (18-60 years)
	Elderly (≥61 years)
	Adults (18-60 years)
	Elderly (≥61 years)

	
	N=193
	N=148
	N=193
	N=148

	
	GMT (2-sided 95% CI)

	Day 1
	5.04
(4.96-5.11)
	5
(5-5)
	5.03
(4.97-5.1)
	5.18
(4.97-5.4)

	Day 43
	24
(20-28)
N=192
	11
(9.3-13)
	9.35
(8.18-11)
N=192
	6.89
(5.92-8.03)

	Day 202
	7.18
(6.53-7.9)
	5.96
(5.53-6.42)
	5.67
(5.32-6.04)
	6.34
(5.6-7.18)

	
	GMR (2-sided 95% CI)

	Day 43 to Day 1
	4.67
(3.93-5.56)
N=192
	2.19
(1.86-2.58)
	1.86
(1.63-2.12)
N=192
	1.33
(1.17-1.51)

	Day 202 to Day 1
	1.43
(1.29-1.57)
	1.19
(1.11-1.28)
	1.13
(1.06-1.19)
	1.22
(1.11-1.35)

	
	Subjects (%) with MN titers ≥1:40 (2-sided 95% CI)

	Day 1
	0 (0%)
(0-2)
	0 (0%)
(0-2)
	0 (0%)
(0-2)
	1 (1%)
(0.017-4)

	Day 43
	72 (38%)
(31-45)
N=192
	20 (14%)
(8-20)
	20 (10%)
(6-16)
N=192
	9 (6%)
(3-11)

	Day 202
	7 (4%)
(1-7)
	2 (1%)
(0-5)
	2 (1%)
(0-4)
	6 (4%)
(2-9)

	
	Subjects (%) with at Least Four-Fold Rise (2-sided 95% CI)

	4-Fold Increase Day 43
	111 (58%)
(50-65)
N=192
	44 (30%)
(23-38)
	36 (19%)
(13-25)
N=192
	11 (7%)
(4-13)

	4-Fold Increase Day 202
	21 (11%)
(7-16)
	7 (5%)
(2-10)
	8 (4%)
(2-8)
	12 (8%)
(4-14)



Table 8: Percentages of subjects with MN titers A/H5N1/turkey/Turkey/05 ≥1:20 and ≥1:80 on Days 1, 22, 43, and 202 – FAS.
	Age Group
	Adults (18-60 years)
	Elderly (≥61 years)

	
	N=194
	N=148

	
	Subjects (%) with MN titers ≥1:20 (2-sided 95% CI)

	Day 1
	2%
(0%-4%))
	1%
(0%-5%)

	Day 22
	47%
(40%-55%)
	28%
(21%-36%)

	Day 43
	94%
(89%-97%)
N=192
	82%
(75%-88%)

	Day 202
	52%
(45%-59%)
N=193
	28%
(21%-36%)

	
	Subjects (%) with MN titers ≥1:80 (2-sided 95% CI)

	Day 1
	0%
(0%-2%)
N=193
	0%
(0%-2%)

	Day 22
	11%
(7%-16%)
	6%
(3%-11%)

	Day 43
	71%
(64%-77%)
N=192
	41%
(33%-50%)

	Day 202
	7%
(4%-11%)
N=193
	3%
(1%-7%)



Table 9: Percentages of Subjects with MN titers against A/H5N1/Indonesia/5/05 and A/Vietnam/1194/04 (Heterologous Strains) ≥1:20 and ≥1:80 on Days 1, 43, and 202 – FAS.
	
	A/H5N1/Indonesia/5/05
	A/Vietnam/1194/04

	Age Group
	Adults (18-60 years)
	Elderly (≥61 years)
	Adults (18-60 years)
	Elderly (≥61 years)

	
	N=194
	N=148
	N=194
	N=148

	
	Subjects (%) with MN titers ≥1:20 (2-sided 95% CI)

	Day 1
	1%
(0.013%-3%))
	0%
(0%-2%)
	0%
(0%-2%)
	1%
(0%-5%)

	Day 43
	58%
(51%-65%)
N=192
	30%
(23%-38%)
	19%
(13%-25%)
N=192
	7%
(4%-13%)

	Day 202
	11%
(7%-16%)
N=193
	5%
(2%-10%)
	4%
(2%-8%)
N=193
	8%
(4%-14%)

	
	Subjects (%) with MN titers ≥1:80 (2-sided 95% CI)

	Day 1
	0%
(0%-2%)
	0%
(0%-2%)
	0%
(0%-2%)
	0%
(0%-2%)

	Day 43
	15%
(10%-21%)
N=192
	5%
(2%-10%)
	4%
(2%-8%)
N=192
	3%
(1%-7%)

	Day 202
	0%
(0%-2%)
N=193
	0%
(0%-2%)
	1%
(0.013%-3%)
N=193
	4%
(2%-9%)



[bookmark: _Toc316390490]Table 10: HI Results (Day 1 to Day 202) -Heterologous Strains- FAS.
	
	Assay: HI Strain H5N1 (A/Indonesia/05)
	Assay: HI Strain H5N1 (A/Vietnam/04)

	Age Group
	Adults (18-60 years)
N = 194
	Elderly (≥61 years)
N = 148
	Adults (18-60 years)
N = 194
	Elderly (≥61 years)
N = 148

	GMT (2-sided 95% CI)

	Day 1
	5.35
(5.12-5.59)
	5.35
(5.09-5.63)
	5.93
(5.46-6.45)
	6.86
(5.97-7.87)

	Day 22
	6.83
(6.07-7.7)
N=193
	7.22
(6.24-8.35)
	12
(9.8-15)
	13
(10-17)
N=147

	Day 43
	25
(20-32)
N=192
	14
(12-18)
	25
(20-33)
N=192
	19
(15-25)

	Day 202
	7.05
(6.33-7.86)
N=192
	6.94
(6.25-7.7)
	9.19
(7.87-11)
N=193
	11
(8.87-13)

	GMR (2-sided 95% CI)

	Day 22 to
Day 1
	1.28
(1.16-1.41)
N=193
	1.35
(1.17-1.56)
	2.08
(1.69-2.55)
	1.93
(1.53-2.44)
N=147

	Day 43 to
Day 1
	4.71
(3.74-5.93)
N=192
	2.69
(2.18-3.32)
	4.25
(3.36-5.37)
N=192
	2.8
(2.2-3.55)

	Day 202 to
Day 1
	1.32
(1.2-1.45)
N=192
	1.3
(1.17-1.44)
	1.55
(1.35-1.77)
	1.59
(1.35-1.87)

	Percentage of Subjects with Seroprotection (HI Titers ≥40) (2-sided 95% CI)

	Day 1
	0.5%
(0.0-2.9)
N=192
	0%
(0-2.5)
	3.1%
(1.1-6.6)
	5.4%
(2.4-10.4)

	Day 22
	8.3%
(4.8-13.1)
N=193
	6.8%
(3.3-12.1)
	20.1%
(14.7-26.4)
	21.8%
(15.4-29.3)
N=147

	Day 43
	50%
(42.7-57.3)
N=192
	33.8%
(26.2-42)
	47.4%
(40.2-54.7)
N=192
	39.2%
(31.3-47.5)

	Day 202
	10.9%
(6.9-16.2)
N=192
	4.1%
(1.5-8.6)
	18.1%
(13-24.3)
N=193
	16.9%
(11.2-23.9)

	Percentage of Subjects with Seroconversion or Significant Increase in HI titersa (2-sided 95% CI)

	Seroconversion or Significant Increase Day 22
	6.7%
(3.6-11.2)
N=193
	6.8%
(3.3-12.1)
	18%
(12.9-24.2)
	18.4%
(12.5-25.6)
N=147

	Seroconversion or Significant Increase Day 43
	49%
(41.7-56.3)
N=192
	32.4%
(25-40.6)
	43.8%
(36.6-51.1)
N=192
	33.8%
(26.2-42)

	Seroconversion or Significant Increase Day 202
	8.3%
(4.8-13.2)
N=192
	4.1%
(1.5-8.6)
	11.9%
(7.7-17.3)
N=193
	11.5%
(6.8-17.8)


aSeroconversion is defined as negative pre-vaccination serum (i.e., HI titer <1:10) and post-vaccination HI titer ≥1:40; significant increase is defined as at least a 4-fold increase from non-negative pre-vaccination serum (≥1:10).
[bookmark: T_11_4_1]Bold: CHMP criterion was met.

[bookmark: _Toc316390491][bookmark: _Toc284945560]Table 11: SRH Results (Day 1 to Day 202) -Heterologous Strains- FAS.
	
	Assay: SRH Strain H5N1 (A/Indonesia/05)
	Assay: SRH Strain H5N1 (A/Vietnam/04)

	Age Group
	Adults (18-60 years)
	Elderly (≥61 years)
	Adults (18-60 years)
	Elderly (≥61 years)

	
	N=186
	N=142
	N=186
	N=142

	GMA (2-sided 95% CI)

	Day 1
	6.18
(5.51-6.94)
	6.64
(5.83-7.57)
	5.13
(4.75-5.54)
	5.34
(4.88-5.85)

	Day 22
	15
(13-17)
N=174
	14
(12-16)
N=138
	10
(8.94-12)
N=174
	9.92
(8.39-12)
N=138

	Day 43
	38
(35-43)
N=182
	26
(23-30)
N=132
	23
(20-26)
N=182
	16
(14-19)
N=132

	Day 202
	11
(9.67-12)
	11
(9.17-12)
	7.25
(6.54-8.04)
	8.23
(7.21-9.4)

	GMR (2-sided 95% CI)

	Day 22 to
Day 1
	2.32
(2.04-2.65)
N=174
	2.07
(1.79-2.39)
N=138
	2
(1.74-2.31)
N=174
	1.85
(1.59-2.15)
N=138

	Day 43 to
Day 1
	6.24
(5.44-7.16)
N=182
	3.87
(3.31-4.53)
N=132
	4.45
(3.85-5.14)
N=182
	3.03
(2.56-3.58)
N=132

	Day 202 to
Day 1
	1.79
(1.6-1.99)
	1.61
(1.42-1.82)
	1.43
(1.3-1.56)
	1.54
(1.37-1.73)

	Percentage of Subjects with SRH area ≥ 25 mm2 (2-sided 95% CI)

	Day 1
	11%
(7-16)
	9%
(5-15)
	4%
(2-8)
	5%
(2-10)

	Day 22
	37%
(30-44)
N=174
	34%
(26-43)
N=138
	32%
(25-39)
N=174
	25%
(18-33)
N=138

	Day 43
	83%
(77-88)
N=182
	61%
(52-69)
N=132
	62%
(54-69)
N=182
	45%
(37-54)
N=132

	Day 202
	22%
(16-28)
	21%
(15-29)
	10%
(6-15)
	14%
(9-21)

	Percentage of Subjects with Seroconversion or Significant Increase in SRH Areaa (2-sided 95% CI)

	Seroconversion or Significant Increase Day 22
	32%
(25-39)
N=174
	30%
(22-38)
N=138
	28%
(22-35)
N=174
	25%
(18-33)
N=138

	Seroconversion or Significant Increase Day 43
	79%
(72-85)
N=182
	64%
(56-73)
N=132
	60%
(53-68)
N=182
	44%
(35-53)
N=132

	Seroconversion or Significant Increase Day 202
	19%
(14-26)
	18%
(12-25)
	10%
(6-15)
	14%
(9-21)


aSeroconversion is defined as negative pre-vaccination serum (i.e., SRH area ≤4 mm2) and post-vaccination SRH area  25 mm2; significant increase is defined as at least a 50% increase in SRH area.
Bold: CHMP criterion was met.

Table 12: Number (%) of Subjects with Solicited Local Reactions by Severity after First and Second Injection – Safety Population.
	Age Group
	Adults 
(18-60 years)
	Elderly 
(≥61 years)

	
	First Injection
	Second Injection
	First Injection
	Second Injection

	
	N=194
	N=194
	N=149
	N=148

	Erythema (mm)
	Any
	24 (12%)
	30 (15%)
	29 (19%)
	25 (17%)

	
	>50 mm
	0
	1 (1%)
	1(1%)
	0

	Induration (mm)
	Any
	14 (7%)
	13 (7%)
	10 (7%)
	10 (7%)

	
	>50 mm
	0
	2 (1%)
	0
	0

	Swelling (mm)
	Any
	17 (9%)
	20 (10%)
	19 (13%)
	11 (7%)

	
	>50 mm
	0
	2 (1%)
	1 (1%)
	0

	Ecchymosis (mm)
	Any
	6 (3%)
	4 (2%)
	4 (3%)
	1 (1%)

	
	>50 mm
	0
	0
	0
	0

	Pain
	Any
	83 (43%)
	60 (31%)
	23 (15%)
	21 (14%)

	
	Severe
	0
	0
	1 (1%)
	0


[bookmark: _Toc284945561][bookmark: _Toc245706153]

Table 13: Number (%) of Subjects with Solicited Systemic Reactions and Other Indicators of Reactogenicity by Severity after First and Second Injection – Safety Population. 
	Age Group
	Adults 
(18-60 years)
	Elderly 
(≥61 years)

	
	First Injection 
	Second Injection
	First Injection
	Second Injection

	
	N=194
	N=194
	N=149
	N=148

	Systemic
	
	
	
	
	

	Chills
	Any
	7 (4%)
	2 (1%)
	8 (5%)
	3 (2%)

	
	Severe
	0
	0
	1 (1%)
	0

	Malaise
	Any
	13 (7%)
	6 (3%)
	9 (6%)
	5 (3%)

	
	Severe
	0
	0
	1 (1%)
	1 (1%)

	Myalgia
	Any
	26 (13%)
	14 (7%)
	10 (7%)
	8 (5%)

	
	Severe
	0
	0
	1 (1%)
	1 (1%)

	Arthralgia
	Any
	15 (8%)
	5 (3%)
	6 (4%)
	4 (3%)

	
	Severe
	0
	0
	0
	1 (1%)

	Headache
	Any
	16 (8%)
	11 (6%)
	7 (5%)
	8 (5%)

	
	Severe
	0
	0
	0
	1 (1%)

	Sweating
	Any
	1 (1%)
	1 (1%)
	2 (1%)
	2 (1%)

	
	Severe
	0
	0
	1 (1%)
	0

	Nausea
	Any
	6 (3%)
	3 (2%)
	5 (3%)
	3 (2%)

	
	Severe
	0
	0
	1 (1%)
	0

	Vomiting
	Any
	0
	1 (1%)
	1 (1%)
	0

	
	Severe
	0
	0
	0
	0

	Diarrhea
	Any
	3 (2%)
	3 (2%)
	1 (1%)
	2 (1%)

	
	Severe
	0
	0
	0
	0

	Fatigue
	Any
	12 (6%)
	11 (6%)
	7 (5%)
	2 (1%)

	
	Severe
	0
	0
	0
	0

	Fever (≥38°C)
	Yes
	2 (1%)
	1 (1%)
	1 (1%)
	1 (1%)

	Other
	
	
	
	
	

	Temperature (°C)
	<38 °C
	192 (99%)
	193 (99%)
	148(99)
	147 (99%)

	
	≥40 °C
	0
	0
	0
	0

	Stay Home
	Yes
	3 (2%)
	1 (1%)
	1(1)
	1 (1%)

	Analgesic Antipyretic Medication Used
	Yes
	2 (1%)
	0
	0
	2 (1%)




Table 14:	Overview of Other AEs.
	
	Number (%) of Subjects with Adverse Events

	Age Group
	Adults 
(18-60 years)
N=194
	Elderly 
(≥ 61 years)
N=149

	Any AEs
	21 (11%)
	15 (10%)

	AEs leading to premature withdrawal

	1 (1%)

	0 (0%)


	At least possibly related

	6 (3%)

	7 (5%)


	SAEs
	1 (1%)
	2 (1%)



Table 15: Number (Percentages) of Serious Adverse events by Preferred Term sorted by System Organ Class.
	
	Number(%) of Subjects

	Age Group
	Adults 
(18-60 years)
N=194
	Elderly 
(≥61 years)
N=149

	Any Serious Adverse Event
	1 (1%)
	2 (1%)

	Cardiac Disorders
	
	

	Cardiac Failure
	1 (1%)
	1 (1%)

	Hepato-biliary Disorders
	
	

	Hepatic Failure
	1 (1%)
	0 (0%)

	Infections & Infestations
	
	

	Pneumonia
	0 (0%)
	1 (1%)


Table 16: Number (Percentages) of Subjects with Unsolicited Adverse Events Reported in > 5 % of Subjects by Preferred Term sorted by System Organ Class.
	None reported





[bookmark: SYN_CONCLUSIONS_SKIP]Conclusion:
MF59-eH5N1 influenza vaccine, containing 7.5 µg of H5N1 (A/turkey/Turkey/1/05) HA antigen, had a good safety profile in both adult and elderly subjects and was immunogenic against the vaccine strain A/turkey/Turkey/1/05. 
It was able to elicit a good immune response to the heterologous A/Indonesia/05 and A/Vietnam/04 strains at day 43 when tested with the HI and the SRH assays, demonstrating the ability of this vaccine to promote cross-reactive antibody levels. Lower levels of cross-reactive antibodies were observed when testing against the heterologous strains with the MN assay.
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