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Abstract
Background

for influenza prevention.  The vaccines must be updated annually 
to provide optimal protection against the predicted prevalent 
strains for the next influenza season.
Objective To assess the immunogenicity and safety of the 

®

Methods In this experimental, randomized, single-blind, bridging 

mL dose was administered intramuscularly in the deltoid muscle of 

was used to assess antibody response to influenza antigens.
Results
and adults enrolled in the study, but two participants did not 
provide the required blood samples.  One hundred percent of 

immunization, we found a  4 times increase in antibody titers 

seronegative subjects converted to seropositive for all 3 strains.  
All vaccines were well-tolerated. There were no serious adverse 
events reported during the study.
Conclusion In adolescents and adults, the  was 
immunogenic and safe. [Paediatr Indones. 2011;51:22-8].
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Annual influenza epidemics due to influenza 
A and B viruses remain a substantial cause 
of morbidity and mortality worldwide.  
Epidemics particularly affect vulnerable 

years, and people with chronic medical conditions.1-3  

Each year, 3–5 million cases of severe illness and 

these epidemics worldwide.  Among the many 

among humans.4 In Indonesia, few influenza 
surveillance studies have been published.  A 
study on the epidemiology of influenza in 

municipality, district of
and district of was conducted on
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infected by influenza viruses.5  In addition, a study by 

in Riyadh, Saudi Arabia on Indonesian Muslims on 

positive viral culture were positive for influenza B, and 
6

standard formulation for influenza prevention.  Because 
one or more new, antigenically-drifted variants circulate 
annually, vaccines must be updated to provide optimal 
protection against the predicted prevalent strains for the 
next influenza season.

provide annual guidance for strain selection based on 
new drift variants detected through a global influenza 

 The current global, seasonal 

Europe, North America, Australia and Japan.  In the 
event of a pandemic, even if all producers switch to the 
production of a pandemic influenza vaccine, production 

population.  Influenza vaccine production expansion is 
an urgent measure in preventing widespread disease.  

producer in Southeast Asia, including Indonesia. 
Ultimately, countries in this region may not have the 
vaccine if a pandemic occurs. Establishment of an 
influenza vaccine production facility is vital to cover the 

facilitating the technology transfer needed to formulate 
and manufacture the influenza vaccine locally.  The aim 
of this trial was to assess the antigenicity and safety of 

®

after a single dose.

Methods

Study Design and Population

We conducted an experimental, randomized, single-

written, informed consent.  We excluded subjects who: 

had history of uncontrolled coagulopathy or blood 

had received treatment which altered their immune 
response (e.g., intravenous immunoglobulin or other 

might interfere with the assessment of the trial 

especially with infectious diseases or fever (axillary 

Prior to this study, approval was obtained 

 and local regulatory 
requirements.

Antigenic characterization and serology

in the deltoid muscle of the left arm in each 
subject. Blood specimens were obtained before 

separation, specimens were blinded and frozen, 
until tested.  Immunogenicity was assessed using 

Laboratory, Bandung.  A standardized test was used
to assess antibody response to influenza antigens.

mixtures.  Titer was defined as the highest dilution of 
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Reactogenicity and safety

After vaccine injection, participants were observed for 

temperature was also measured. Participants received 
memory aids to record the severity of injection site 
reactions, reactogenicity events, and general adverse 

were provided with the memory aids.  Participants 
reported immediate reactogenicity symptoms within 

reported by the participants using standardized diaries 

this period, each participant recorded the appearance, 

systemic reactions. The intensity of local reactions was 
assessed using a plastic bangle.14

Vaccines

The current inactivated, trivalent influenza vaccine 

the year.  Because of the frequent emergence of new 
influenza variant strains, the antigenic composition 
of influenza vaccines needs to be evaluated yearly, 
and the trivalent inactivated influenza vaccines are 

.

Results

study.  The antibody titers of two participants were 
not assessed as they did not provide complete blood 

specimens.  The characteristics of subjects are shown 
in Table 1.  

(Figure 1)

There were significant differences in GMT between
for 

both
(Figure 2)  

The percentages of subjects with a  4 times 

, and 
(Figure 3 

transitioned to seropositive for antibodies to all 3 
strains of virus.

All vaccines were well-tolerated.  There were 

who reported systemic events, most frequently fatigue 
(Table 2) There were no serious adverse events 

reported during the study.

Table 1. Demographic characteristics 
Description n (%)
Gender

Male
Female

Age
12-18 yr 
19-64 yr
Mean (SD)
Min - max

Education completed
Elementary
Junior High School
Senior High School
Undergraduate
Graduate school

Occupation

Employee
Labourer
Student

40 (67)
20 (33)

30 (50)
30 (50)

26 (18.5)
12-62

13 (23) 
23 (38)
17 (28)

2 (3)
5 (8)

4 (7)
15 (25)
6 (10)

35 (58)
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Table 2.  Summary of adverse event

Description
12-18 year-

olds
19-64 year-

olds All

n % n % N %
      N =

Any  immediate rea ction
(from 0 to 30 min after  immunization)
    Any immediate local reaction
    Any immediate systemic event
Any delayed adverse event:
(from 31 min to 72 hours after immunization)
   Any delayed local reaction
   Any delayed systemic event
Any delayed adverse event
(from 72 hours to 28 days after immunization)
   Any delayed local reaction
   Any delayed systemic eventy y y

30
2

2
-
7

5
2
-

-
-

50
7

7

23

16
7
-
-
-
-

30
3

2
1
4

2
2
-

-
-

50
10

7
3

14

7
7
-
-
-
-

60
5

4
1

11

7
4
-
-
-
-

100
8

7
2

18

12
7
-
-
-
-

Figure 1. Assessment of seroprotection rates to A (H1N1), A (H3N2), and B virus 
strain, before and 28 days after immunization.
Differences between 12-18 year-olds and 19-64 year-olds seroprotection rates to A (H1N1), A (H3N2), 
and B virus strain, before and 28 days after immunization
A /Brisbane pre : P (EF) = 1.0            post : P (EF) = 1.0
A/Uruguay pre : P (EF) = 0.297         post : P (EF) = 1.0
B/Brisbane pre : P(EF) = 0.017          post : P (EF) =1.0

Figure 2. Assessment of GMT to A (H1N1), A (H3N2), and B viral strains, before 
and 28 days after immunization.
GMT differences between 12-18 years and 19-64 years group:
-  A/Brisbane: Z(Mann-Whitney) = 2.072; P = 0.038
-  A/Uruguay: Z (Mann-Whitney) = 0.305; P = 0.760
-  B/Brisbane: Z (Mann-Whitney) = 2.118; P = 0.034
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Discussion

Influenza vaccination is most effective when 
circulating viruses are well-matched with vaccine
viruses.  Influenza viruses are constantly changing, 

recommends a vaccine composition that targets the
three most representative strains in circulation.  The 
aim of this trial was to assess the immunogenicity and

dose.

safe when administered to adolescents and adults.
The immunogenic parameters we assessed were 
the percentage of subjects with anti-influenza titers 

with a   4 times increase in antibody titer, and the
percentage of subjects transitioning from seronegative
to seropositive.15 The percentages of subjects with 

The GMT after immunization increased 

percentages of subjects with  4 times increase in

of seasonal influenza vaccine licensure, the percentage
of subjects with a 4 times increase in antibody titer

15  

subjects displayed this increase.  The percentage of 
seronegative subjects transitioning to seropositive 

64 year group.  Various lines of evidence suggest that
immunological responses and sex steroid hormones

strongly suggests that sex steroids affect immune
function. Macrophages and other cells express
intra- and extracellular receptors for oestrogens and
androgens, implying a direct effect of these hormones 
on the immune system. B cells, however, express only 
intracellular oestrogen and androgen receptors.  As a
result, sex steroid hormones have many effects on the 
innate and adaptive immune system.

A previous study, conducted from August to

Results showed high, induced, antibody titers 
against all 3 influenza antigens in adolescents 
and adults. The percentage of subjects with anti-

p

increased antibody titer 

seronegative subjects transitioning to seropositive 

et al,

the efficacy, safety, and immunogenicity of a TIV.  
The study for season 1 showed that the percentage

�

�

��

��

��

��

���

�

�

�

�

�

�

���	�
 ��		� �

��

�

���

��

�
�

�
�

�

�

Figure 3. -
crease in antibody titers 28 days after immunization.
Difference in percentage of subjects (12-18 year-olds vs. 19-64

immunization:
- A/Brisbane: EF (exact Fisher Test) : P (EF)=0.009
- A/Uruguay: EF (exact Fisher Test) : P (EF)=0.074
- B/Brisbane:  EF (exact Fisher Test) : P (EF)=0.086
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The GMT after 

percentages of seronegative subjects who transitioned 

  The GMT after 

of seronegative subjects transitioning to seropositive 

In this study, all vaccines were well-tolerated.  

There were no serious adverse events reported 
during the study.  The reactogenicity events reported 
were consistent with those commonly reported with 

systemic reactions.  All vaccines were well-tolerated 
and no serious adverse events occurred during their 
study. et al. concluded that the reactogenicity 
events were significant in the TIV versus placebo 
group.  Events observed were injection site pain, 
injection site redness and swelling, myalgias, arthralgias, 

severity.   There was a slightly higher incidence of 
spontaneous AEs in the TIV versus placebo group 

primarily due to the persistence of injection site pain 
and redness.  Overall, the results suggest that the 
safety profile of TIV was acceptable and consistent 
with the historical performance of similar products.  In 
placebo-controlled, blinded studies, the most frequent 
side-effect of vaccination is soreness at the vaccination 

to two days following administration of influenza 
vaccine.   These reactions are generally mild and 
transient, resolving spontaneously within two to three 

general discomfort and muscle pain can affect those 
individuals without previous exposure to the antigens 

These reactions may 

Limitations of this study were the small sample 

age.
In conclusion, our results support the use of 

for adolescents and adults.  The vaccine was 
immunogenic and safe showed no adverse effects.  
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