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Background: The present study aimed to evaluate immunogenicity and safety of the 2012/2013 seasonal influenza
vaccine (Optaflu®) after the World Health Organization recommended two new strains for the composition.
Results: Twenty-one days post-vaccination geometric mean titers (GMTs) against A(HTN1), A(H3N2) and the B strain

were 528, 935, and 201 for adults and 272, 681, and 101 for elderly subjects, respectively. The proportion of subjects with
a Hl titer of > 40 against the three strains A(HIN1), A(H3N2) and B was 98%, 100%, and 98% in adults and 100%, 100%, and
85% in elderly subjects, respectively. Optaflu® met the CHMP criteria of the Committee for Medicinal Products for Human
Use (CPMP/BWP/214/96). Pre-vaccination titers indicated seroprotection against the A(H1N1), the A(H3N2) and the B strain
in 56%, 86%, and 54% of the adults and in 61%, 85%, and 40% of the elderly with highest titers against the A(H3N2) strain.
In the safety analysis injection site pain (37%) and myalgia (31%) were the most common local and systemic reactions. No
serious adverse events were recorded.

Conclusion: The 2012/2013 seasonal influenza vaccine Optaflu® showed good immunogenicity and an acceptable
safety profile in both adults and elderly.

Methods: In this trial, 126 subjects (63 adults =18 to <60 y, 63 elderly =61 y) were vaccinated with a single dose
Optaflu® containing each of the three virus strains recommended for the 2012/2013 season (A/California/7/2009(H1N1)-
like strain, A/Victoria/361/2011(H3N2)-like strain, and B/Wisconsin/1/2010-like strain). Immunogenicity was assessed by
hemagglutinin inhibition (HI) and single radial hemolysis (SRH) assays on day 22, the safety profile was investigated

throughout the whole study period.

Introduction

Influenza is still a major health concern worldwide and one of
the main causes of respiratory illness resulting in 3 to 5 million
severe cases each year.'” During the 2011/2012 season influenza
was responsible for cumulative hospitalization rates of up to 30.4
per 100000 population aged =65 y in the United States.*

During the influenza season, severity of the illness is closely
related to the circulating seasonal virus strains and the population
immunity.’ Because of antigenic drift, these strains differ from
one influenza season to another necessitating extensive worldwide

surveillance on the predominating virus strains.® While for the
northern hemisphere’s 2012/2013 seasonal influenza vaccine two
new influenza A(H3N1) and B strains were recommended by the
World Health Organization (WHO), the A(HIN1) virus has
been part of seasonal influenza vaccines since the new influenza
(“swine flu”) pandemic in 2009. Since there are frequent reports
that vaccine-induced immunity might be waning over time, it is
consequently relevant to (1) assess this vaccines immunity and
safety for the 2012/2013 influenza season and (2) gather sero-
epidemiologic data about protection levels against current strains
in the population.”®
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Table 1. Demographic and baseline characteristics

Enrolled Subjects °
Age 18-60y Age =61y Total
n=63 n=63 n=126
Age (years, SD) 374+11.4 68.0+4.7 527+17.7
Sex
Male n (%) 30 (48) 32(51) 62 (49)
Female n (%) 33(52) 31 (49) 64 (51)
Weight (kg, SD) 78.44 £ 14.97 76.35+13.63 77.40 £14.30
Height (cm, SD) 1733 +£10.6 1733 +£9.2 1733 +£9.9
BMI (kg/m?, SD) 26.0+4.0 253+3.1 257+36
Previous seasonal influenza vaccination 26.0+4.0 253+3.1 257+36
No n (%) 43 (68) 30 (48) 73 (58)
Yes n (%) 20 (32) 33(52) 53 (42)
Ethnicity
White n (%) 62 (98) 63 (100) 125 (99)
P :
2All subjects who were enrolled in the study (i.e., attended the first clinical visit).
To date vaccinations remain the most important method Immunogenicity

of influenza disease prevention and one of the core strategies
in pandemic influenza preparedness.”’® Until 1995, when the
WHO recommended mammalian cell lines as an alternative
culture technique for vaccine production, vaccines were mainly
produced in the allantoic cavity of embryonated hen eggs,
which harbors certain disadvantages concerning production
flexibility and restrictions of administration to patients with
egg allergy.!!

Cell culture-derived influenza vaccines (CCIV), in contrast,
can be made available within shorter periods of time, which
enablesincorporation of late emerging strains.”” Immunogenicity
and safety of CCIV have been frequently shown to be compa-
1017 The Optaflu® vaccine is pro-
duced in a specifically developed cell line cloned from Madin
Darby Canine Kidney (MDCK) tissue and was approved by
the European Medicines Agency in 2007.""'8 Previous clinical

trials of Optaflu® indicated good safety and immunogenicity in
19,20

rable to egg-based vaccines.

terms of helping to enhance immunity to influenza.

The aim of the present study was to evaluate the immunoge-
nicity, safety and tolerability of Optaflu®, northern hemisphere
formulation 2012/2013 in compliance with current EU guide-
lines in adult and elderly subjects.

Results

A total of 126 subjects were enrolled in the study, 63 each
were included in the adult and the elderly group. Baseline and
demographic data are shown in Table 1. All of the 126 subjects
received the study vaccination and 125 subjects provided appro-
priate serum samples before and after vaccination for immuno-
genicity assessments. One elderly subject 261 y did not attend
the study site on day 22 for blood sampling and was conse-
quently excluded from HI and SRH per protocol set (Fig. 1).

442 Human Vaccines & Immunotherapeutics

Hemagglutinin (HI) titers at baseline (day 1) and 21 d after
vaccination are summarized in Table 2.

Pre-vaccination geometric mean titers (GMTs) against
A(HIN1), A(H3N2), and the B strain were measured with
40, 147, and 36 for adults and 47, 162, and 28 for elderly sub-
jects, respectively. Twenty-one days post-vaccination GMTs
against A(HIN1), A(H3N2), and the B strain were 528, 935,
and 201 for adults and 272, 681, and 101 for elderly subjects,
respectively.

Seroprotection, which has been associated with a 50%
reduction in illness relative to no detectable antibody in healthy
younger adults, has been determined by a HI titer 240. The
proportion of subjects with a HI titer of 240 after vaccination
against the three strains A(HIN1), A(H3N2), and B was 98%,
100%, and 98% for adults and 100%, 100%, and 85% for
elderly subjects, respectively.

Geometric mean fold rises (GMFR) were overall higher in
adult subjects (5.63-13) than in elderly subjects (3.54-5.79).
For subjects who had antibody titers of <10 prior to the vaccina-
tion seroconversion was observed in 95% to 100% of subjects in
the adult group and in 80% to 100% of subjects in the elderly
group. In subjects with already pre-existing antibody titers of
210 a significant (at least 4-fold) increase of the GMT had to be
achieved to meet CHMP criteria. Rates for significant increases
in antibody titers against the three strains A(HIN1), A(H3N2)
and B were measured with 63%, 66%, and 60% for the adults
and 54%, 43%, and 39% for the elderly, respectively.

In the HI assay, all three CHMP licensure criteria were met
for all strains contained in the vaccine in both age groups.

The highest GMFR on day 22 was measured against the
A(HINI) strain in both groups with 13 in the adult group
and 5.79 in the elderly group. Across both groups, the weakest
immunogenicity as measured by post-vaccination GMTs and

Volume 10 Issue 2

©2014 Landes Bioscience. Do not distribute.



{ Enrolment j

Subjects included in the study (n=126)
63 adult ®
63 elderly

v

y

4

[ Vaccination ] A single 0.5 mL dose of the trivalent subunit non-adjuvanted
influenza vaccine Optaflu® (n=126)

Adults®
(n=63)

Elderly ®
(n=63)

[ Analysis ]

Analyzed population (n=126)
- Immunogenicity®: 125 subjects
- Safety® 126 subjects

A

A

Adults ? (n = 63)
- Immunogenicity®: 63 subjects

- Safety®: 63 subjects

Elderly® (n=63)
- Immunogenicity®: 62 subjects
- Excluded®: 1 subject

- Safety® 63 subjects

Figure 1. Inclusion and exclusion of subjects. 2Adults (=18-<60 y); "elderly (=61 y); immunogenicity was analyzed as per protocol using HI and SRH
assays according to CHMP criteria; safety assessment was conducted by collection of any solicited local and systemic reactions and collection of adverse
events (adverse events were defined as solicited reactions persisting after day 4 or other than solicited local and systemic reactions reported during the
study period); “one subject was not available for visit 3 and was therefore excluded from immunogenicity analysis

GMFR was observed against the B strain. Serologic analyses
from serum samples obtained on day 1 showed moderate pre-
vaccination immunity.

Pre-vaccination HI titers 240 against the A(HINI1), the
A(H3N2), and the B strain were detected in 56%), 86%, and
54% of the adults and in 61%, 85%, and 40% of the elderly.
The highest pre-vaccination GMTs were measured against the
A(H3N2) strain in both age groups.

Safety and tolerability

In total, 60% of subjects (71% of adults and 49% of elderly)
reported any solicited local or systemic reaction. As shown in
Table 3, systemic reactions were more frequent than local reac-
tions (47% vs. 41%). Across the age groups, the most frequent
solicited local injection site reaction was pain (37%), followed
by ecchymosis (4%), swelling (2%), and induration (2%).
Among systemic reactions, myalgia (31%), fatigue (17%), and
headache (17%) were most common. The majority of solic-
ited local and systemic reactions in both age groups was mild
(84.2% of local and 84.0% of systemic reactions) or moderate
(15.8% of local and 16.0% of systemic reactions). No subject
reported severe local or systemic reactions. Most solicited local
(82.7%) and systemic reactions (98.3%) resolved until day 4
and all resolved before the subject’s study termination. Local
and systemic reactions, which persisted beyond day 4 were
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treated as adverse events (AEs). These treatment emergent AEs
were reported by 9 (7.1%) subjects in relation to local injection
site reactions and by 1 (0.8%) subject who reported headache
as systemic reaction.

In total, 17% of subjects (14% of adults and 19% of elderly)
reported AEs (treatment emergent and non-treatment emer-
gent). Most AEs were mild, only two AEs (abdominal abscess,
erysipelas) were moderate and no AE was severe. Both, abdomi-
nal abscess and erysipelas were not related to the vaccination.

In 11% of subjects the investigators judged the AEs as pos-
sibly or probably related to the study vaccine (Table 4). The
majority (83%) of the possibly or probably related AEs were
solicited local and systemic reactions continuing beyond day 4
(treatment emergent AEs). The most common ones were injec-
tion site erythema (3%) and injection site hemorrhage (3%),
whereby the latter has to be interpreted as local hematoma.

Most of the non-treatment emergent AEs were classified as
mild, only one AE (carpal tunnel syndrome) was classified as
moderate. Two AEs (eye inflammation, arthropod bite) did not
resolve within the study period. One subject suffered from flu-
like symptoms, thus a swap sample was taken and influenza
was ruled out by PCR. No serious adverse events (SAEs) were
reported in this study.
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Table 2. Vaccine Immunogenicity assessment by HI assay

Subjects®>18 to <60 y of age Subjects® 261 y of age
Strains AHINT) A(H3N2) B AHINT) A(H3N2) B
Pre vaccination (day1)
40 147 36 47 162 28
b O/ —f 4
GMT® (95%-Ch (26-62) (101-212) (26-48) (34-66) (111-236) (22-37)
oa0e
H't'tf\lr;;? (n/ 35/63 56% | 54/63 | 86% | 34/63 | 54% | 38/62 61% s53/62 | 85% | 25/62 | 40%
(95%-Cl) (42-68%) (41-67%) (41-67%) (48-73%) (74-93%) (28-54%)
Post vaccination (day22)
CHMP' CHMP'
i ]
Sero(c:/r,‘\l";r;'on 1920 | 95% | 22 | 100% | 5/5 | 100% 6/6 | 100% | 2/2 | 1000 | 45 | 80%
,%
Significant
ant'?;;?f;t';sh 27/43 | 63% | 40/61 | e6% | 35/58 | 60% 30/56 | 54% | 26/60 | 43% | 22/57 | 39%
(n/N, %)
Seroconversion
orsignificant | >40% | 46/63 | 73% | 42/63 | 67% | 40/63 | 63% >30% | 36/62 | 58% | 28/62 | 45% | 26/62 | 429%
increase
(95%-Cl) (60-83%) (54-78%) (50-75%) (45-70%) (32-58%) (30-55%)
GMT 528 935 201 272 681 101
(95%-CI) (392-710) (743-1178) (155-259) (211-352) (533-869) (78-130)
GM increase’ 525 13 6.38 5.63 >2.0 5.79 421 354
(95%-Cl) (8.75-20) (4.5-9.06) @.11-7.7) 4.12-8.12) (2.96-5.97) (2.65-4.72)
HI titer >40 (n/N,
t'ter%)o(”/ >70% | 62/63 | 98% | 63/63 | 100% | 62/63 | 98% >60% | 62/62 | 100% | 62/62 | 100% | 53/62 | 85%
(95%-Cl) 91-100% 94-100% 91-100% 94-100% 94-100% 74-93%

aSubjects in per protocol set; "GMT, geometric mean titer; ©95%-Cl, 95%- confidence interval; proportion of subjects with a HI titer 240; °n/N, subject with
a respective immune response (n) as part of the number of subjects of the (sub-) population (N); ‘CHMP, Criteria according to the Committee for Medicinal
Products for Human Use; 9Seroconversion, proportion of subjects with antibody increase from <10 pre vaccination to >40 post vaccination; "significant

increase, proportion of subjects with an antibody titer of 210 pre vaccination and at least 4-fold antibody increase post vaccination; ‘GM increase, geomet-

ric mean increase.

Discussion

This study was conducted to evaluate the safety, tolerabil-
ity and immunogenicity of a trivalent inactivated surface anti-
gen influenza vaccine produced in mammalian cell culture.
The primary endpoint was to assess antibody levels against the
three strains of influenza recommended by the WHO for the
2012/2013 northern hemisphere influenza season after vaccina-
tion. The cell-culture derived 2012/2013 Optaflu® influenza
vaccine met all three CHMP immunogenicity criteria both in
adults and elderly.

The recommendations for the 2012/2013 seasonal influenza
composition included two new strains (A/Victoria/361/2011
(H3N2)-like virus and a B/Wisconsin/1/2010-like virus) since
influenza activity surveillance until February 2012 indicated
increasing infection rates with these strains in the northern
hemisphere.?! The pandemic strain A(HIN1) that evolved in
March 2009 in Mexico had been part of seasonal influenza vac-
cines since the 2010/2011 season.

444
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Compared with two other clinical trials from Germany, we
found comparatively high pre-vaccination titers for the A(HIN1)
strain. However, these two trials have been conducted earlier
after the rise of the pandemic A(HINI) strain in 2009 and the
several opportunities for natural infection and previous vaccina-
tion since then have to be taken into account.?*??

Nevertheless, almost 60% of our overall population had
already achieved HI titers 240 against the A(HIN1) strain prior
to vaccination and thus fulfilled one of the CHMP criteria even
on day 1.

Post-vaccination GMTs against the A(HIN1) strain were
higher for adults than for elderly and showed the highest
increase of all strains contained in the vaccine after 21 d. These
findings are in line with earlier immunogenicity studies.***

Post-vaccination titers after seasonal influenza vaccination
were frequently described to wane relatively quickly, which con-
trasts our finding of high pre-vaccination titers.”?** Since only
42% of our overall population was previously vaccinated with
seasonal influenza vaccines, naturally acquired infection might
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have largely contributed to the higher number of sero-
positive individuals. In particular between September
2011 and February 2012 relevant circulation of the
A(HINI) strain was observed.? A significant num-
ber of A(HIN1)-infected individuals remain unaware
of relevant clinical signs and symptoms, thus they do
not necessarily recall previous influenza-like illness
later on but may still be protected against subsequent
infection.??

The highest post-vaccination GMT was measured
against the A(H3N2) strain, which already revealed
the highest HI titers in the baseline analysis on day 1.
Percentages of subjects with HI titers 240 were high
and almost equal between the two age groups. This
particular strain had never been part of a previous vac-
cine composition.

Previous studies however indicated that there
might be sufficient antigenic similarity between dif-
ferent earlier A(H3N2) strains, which could explain
a certain degree of cross reactivity and consequently
higher baseline titers against the newly introduced
strain.?® This aspect was also discussed for the pan-
demic A(HIN1) strain, for which a distinct level of
cross-protection was achieved by eatlier seasonal
influenza vaccinations.?”?® Whether vaccine-induced
cross-reactivity of earlier A(H3N2) strains or previ-
ous natural infection with the current or a similar
A(H3N2) strain was responsible for the high baseline
titers is however not possible to distinguish by using
HI assays.®" Latest data of the 2012/2013 influenza
season indicated A(H3N2) as the most frequent co-
circulating strain after A(HIN1).3?

The postvaccination titers for the B/
Wisconsin/1/2010-strain increased moderately, but
represented the lowest post-vaccination HI titers across
the three strains on day 22. Compared with earlier tri-
als, GMTs for the B strain were overall similar.?>33-%

Typical for vaccine trials, there is a potential for
selection bias, as participants may tend to favor the idea
of preventive vaccinations.”>?** Latest vaccination
rates from Germany date from 2009/10 when 47.5%
of individuals 260 y of age had been vaccinated.”
Phone polls by the Robert Koch Institute (RKI) in the
following years indicated declining rates.?® In our trial
52% of the elderly subjects reported earlier seasonal
influenza vaccinations.

The vaccine showed a robust safety profile. Local
and systemic reactions were similar to other studies
on seasonal influenza vaccines.?>* Most AEs possi-

Table 3. Local injection site and systemic reactions

Number (%) of subjects @

18-60y 261y Total
(n=63) (n=63) (n=126)
Any 45 (71%) 31 (49%) 76 (60%)

Injection site reactions (Day 1 — Day 4 post vaccination)

Any 30 (48%) 22 (35%) 52 (41%)
Ecchymosis (mm) Any 1(2%) 4 (6%) 5 (4%)
>50 mm 0 0 0
Erythema (mm) Any 1 (2%) 0 1(1%)
>50 mm 0 0 0
Induration (mm) Any 0 2 (3%) 2 (2%)
>50 mm 0 0 0
Swelling (mm) Any 1(2%) 2 (3%) 3(2%)
>50 mm 0 0 0
Pain Any 29 (46%) 17 (27%) 46 (37%)
Severe 0 0 0

Systemic reactions (Day 1-Day 4 post vaccination)

Any 39 (62%) 20 (32%) 59 (47%)
Chills/ shivering Any 1(2%) 1 (2%) 2 (2%)
Severe 0 0 0
Malaise Any 5 (8%) 2 (3%) 7 (6%)
Severe 0 0 0
Myalgia Any 27 (43%) 12 (19%) 39 (31%)
Severe 0 0 0
Arthralgia Any 2 (3%) 0 2 (2%
Severe 0 0 0
Headache Any 13 (21%) 4 (6%) 17 (13%)
Severe 0 0 0
Sweating Any 10 (16%) 7 (11%) 17 (13%)
Severe 0 0 0
Fatigue Any 15 (24%) 7 (11%) 22 (17%)
Severe 0 0 0
Fever 0 0 0

Other reactions

Temperature <36 °C 3 (5%) 11 (17%) 14 (11%)

>40 0 0 0

2 Local injection site and systemic reactions were recorded for all subjects who
provided post vaccination safety data (safety set)

bly or probably related to the study vaccine were solicited local ~ vaccines showing equivalent immune responses.”” Because
or systemic reactions lasting longer than 4 d after vaccination. CCIV provide a series of advantages they are likely to gain in
None of them has been severe and all AEs resolved until study importance in the future.”

termination.

Concluding the results of the present study we are able to

Cell culture-derived influenza vaccines (CCIV) have been confirm that the MDCK-derived season 2012/2013 influenza
proven to be adequate alternatives for conventional egg-based
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Table 4. Overview of subjects with other adverse events

Number (%) of subjects ?
18-60y 261y Total
(n=63) (n=63) (n=126)
Any AEs 9 (14%) 12 (19%) 21 (17%)
At least possibly related AEs 5 (8%) 7 (11%) 12 (10%)
Serious AEs 0 0 0
At least possibly related SAEs 0 0 0
AEs leading to withdrawal 0 0 0

20ther adverse events were recorded for all subjects who provided post vaccination safety data (safety set)

vaccine Optaflu® generates good antibody levels, and has an
acceptable safety profile.

Materials and Methods

Study design and objectives

All subjects were enrolled at the Bernhard Nocht Center
for Clinical Trials (www.bncct.de), University Medical Center
Hamburg-Eppendorf, Germany, between July and August
2012. The trial was designed as a single treatment arm, open-
label study to evaluate the immunogenicity and safety for the
2012/2013 northern hemisphere’s seasonal influenza vaccine.
The primary immunogenicity objective was to evaluate the
antibody response to each influenza vaccine antigen at approxi-
mately 21 d after a single intramuscular injection of Optaflu® in
adult and elderly subjects. Secondary objective was to evaluate
the safety and tolerability in compliance with the requirements
of the current EU recommendations for clinical trials related
to yearly licensing of influenza vaccines (CPMP/BWP214/96).
The trial is registered at Eudra-CT (2011-006277-25) and on
clinicaltrials.gov (NCT01640314).%4

Participants

For a minimum of 100 subjects contributing to the final
analysis, the aim was to enrol a total of 126 participants
accounting for incomplete data sets and lost to follow-up. It
was intended to recruit half of the subjects into the age groups
218 to <60 y (adults) and =61 y (elderly), respectively. The
main exclusion criteria were: Psychiatric illness or cognitive
impairment that could have interfered with the subject’s ability
to participate in the study, a serious chronic or acute disease,
significant immunodeficiency, laboratory confirmed seasonal
or pandemic influenza disease or seasonal or pandemic influ-
enza vaccination 6 months prior to the study enrolment, receipt
of any other vaccine within 4 weeks prior to enrolment and
females who were pregnant, breastfeeding or refusing to use an
acceptable method of birth control for the whole duration of the
study. Pregnancy in women of childbearing potential was ruled
out by using a urine pregnancy test before administration of the
study vaccine. The sponsor carries out separate vaccine trials for
pregnant women to ensure uniformity of the study population.

After written informed consent was given, participants
were vaccinated (day 1). A follow-up visit was scheduled three
weeks later (day 22 -1/+4). On day 5 (+3 d) a phone interview

446 Human Vaccines & Immunotherapeutics

assessing safety and tolerability was conducted. Blood samples
were taken on day 1 prior to study vaccine administration and
on day 22 (-1/+4).

Investigational product

Each subject received a single intramuscular injection of
a 0.5 mL dose of the trivalent subunit non-adjuvanted influ-
enza vaccine Optaflu® containing purified viral envelope-
glycoproteins neuraminidase (NA) and hemagglutinin (HA)
derived from MDCK cell culture-based viral amplification.
Each pre-filled vaccine syringe was adjusted to contain 15 pg
of HA of each of the three virus strains recommended for the
2012/2013 season. For the northern hemisphere the following
strains were recommended by the WHO: A/California/7/2009
pdm09 (HINI1)-like strain, A/Victoria/361/2011 (H3N2)-
like strain, and B/Wisconsin/1/2010-like strain. The actual
strains contained in the vaccine were: A/California/7/2009
pdm09 (HINI1)-like strain used A/Brisbane/10/2010 wild
type, A/Victoria/361/2011 (H3N2)-like strain used A/
Victoria/361/2011, IVR-165 and B/Wisconsin/1/2010-like
strain used B/Wisconsin/1/2010 wild type.

Immunogenicity assessment

Blood samples of approximately 10 ml were obtained prior to
and 21 d (study day 22, window: -1 to +5 d) after vaccination.
Serum samples were prepared within the hour, stored at tempera-
tures below -20° C and shipped to Novartis Vaccines Clinical
Serology Laboratory in Marburg, Germany. Serum antibody
titers were measured by hemagglutinin inhibition (HI) assays
using WHO reference antigens.”® For confirmatory purposes
antibodies were additionally quantified using single radial hemo-
lysis (SRH) assays. A titer as determined by HI assay test was
defined as the reciprocal value of the dilution, e.g., a dilution of
1:40 represented a titer of 40. The detection limit of the HI assay
was 10. All sera were tested in duplicate, if an individual result
was below the detection limit it was set to 5. Seroprotection was
defined as a titer 240.%% Seroconversion or significant increase
were defined as an antibody titer increase from <10 pre vaccina-
tion to 240 post-vaccination or an antibody titer of 210 pre-vac-
cination and at least 4-fold increase post-vaccination. For SRH
assays, seroconversion and significant increase were defined as
an increase from SRH area <4mm? pre-vaccination to SRH area
>25mm? post-vaccination or an at least 50% increase in area from
positive pre-vaccination serum, respectively. All immunogenicity
assessments were related to the CHMP criteria of the Committee
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for Medicinal Products for Human Use (CPMP/BWP/214/96)
for the respective age group.” Briefly, in subjects 218 to <60 y
one of the following criteria had to be met for each strain: A pro-
portion of >70% achieving an HI titer 240 or an SRH area 225
mm?; a proportion >40% with seroconversion or with significant
increase in HI titer or SRH area and/or an increase of >2.5 in
the geometric mean titer (GMT). In subjects =61 vy, these criteria
were: >60% achieving an HI titer 240 or an SRH area 225 mm?;
>30% with seroconversion or with significant increase in HI titer
or SRH area and/or an increase in GMT of >2.0.

Safety assessment

After vaccination on day 1, all study participants were moni-
tored at the study site for at least 30 min. A diary card was dis-
pensed to each subject to record all solicited local and systemic
reactions from day 1 up to and including day 4 in order to indi-
cate reactogenicity. The following solicited local and systemic
reactions were investigated: ecchymosis (local hematoma), ery-
thema, swelling, induration and (injection site) pain as well as
fever (axillary temperature 238 °C), chills/shivering, malaise,
headache, myalgia, arthralgia, sweating and fatigue, respectively.
Adverse events (AEs) were defined as solicited local or systemic
reactions persisting beyond day 4 or unsolicited local and sys-
temic reactions / events reported during the entire study period.

Solicited local and systemic reactions were classified as mild
(transient with no limitation in normal daily activity), moderate
(some limitation in normal daily activity) or severe (unable to
perform normal daily activity). For local injection site reactions a

diameter of 10-<25 mm determined a mild reaction, a diameter
of 26—<50 mm a moderate reaction and a diameter >50 mm a
severe reaction, respectively.

AEs and serious adverse events (SAE) as well as concomitant
medications were recorded for the whole study period up to and
including day 22. AEs were monitored until their resolution and
their relationship to the investigational product was determined
by the investigator.*®

Statistical analysis

This study was conducted in compliance with the sample
size requirements of the CHMP guideline on harmonization
of requirements for influenza vaccines (CPMP/BWDP/214/96).
There was no statistical null hypothesis associated with the
immunogenicity objective.
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