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Objective: To determine the efficacy and cost-effectiveness of influenza vaccination in the Thai elderly living
in an urban community.

Material and Method: The study design was a stratified, randomized, double blind, placebo-controlled trial.
A total of 635 participants aged 60 years and older living in an urban community was randomized to receive
an influenza vaccine or tetanus toxoid as a placebo injection. All participants were followed up 4-6 weeks in
the community for influenza-like illness and treatment received, hospitalization and death for one year. A
hemagglutination inhibition (HI) test for influenza virus antibody of all participants was done on the day of
vaccination as well as 1 month, 5 months, and 12 months after the vaccination. Main outcome measures were
immune response rate and protective titer, influenza-like illness, serological influenza, treatment received
for influenza-like illness and their expenses, hospitalization and death during the study period.

Results: The immune response rate of vaccinations was 97.1% and protective titer for A (HIN1) and A
(H3N2) strains were 96.4 and 98.6%, respectively. The incidence of influenza-like illness was 4.83% in the
vaccine group compared with 10.88% in the placebo group. The relative risk reduction was 56% (95%CI =
14 to 77%). The survival analysis also showed that vaccinations significantly reduced the incidence of
influenza (p = 0.009). The number needed to prevent one episode was 17 persons (95%CI = 9 to 71 persons).
The adverse reactions of vaccinations were mild and tolerable. However, the number of treatments received
for influenza-like illness and their cost were not significantly different between the two groups. None of the
subjects had pneumonia nor needed hospitalization during the study period. Seven participants died during
the year of follow up, but not from influenza.

Conclusion: In Thai elderly living in the community, influenza vaccination reduced the incidence of influenza-
like illness by half, but not the number of treatments received for influenza-like illness, their cost, and its
serious complications. In the year of the study, considering the cost of vaccines and the numbers needed to
prevent one episode of infection from the provider’s viewpoint, it may not be cost-effective to recommend that
all Thai older persons living in the community should receive influenza vaccination annually. Vaccination
recommendation for the elderly should be promptly implemented in expectation of a severe epidemic in
Thailand.
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Influenza is one of the major causes of
illness, suffering, and death in the elderly. Individuals
aged 65 years or older are particularly susceptible to
the complications of influenza such as pneumonia and
the exacerbation of underlying medical conditions
such as chronic heart and lung diseases®?. However,
influenza vaccines have been consistently found
to be safe and effective in preventing influenza in
Western countries. For example, a randomized double-
blind placebo-controlled trial® showed that influenza
vaccination reduced the incidence of influenza in
elderly persons living in the community by 50%.
Another three-year cohort study® revealed that
vaccination against influenza reduced the rate and cost
of hospitalization and deaths from influenza and its
complications in the elderly citizens. A meta-analysis
of influenza vaccination in older persons® showed
similar findings. From the above evidence, annual
influenza vaccination for the elderly has long been
recommended by the Advisory Committee on Immu-
nization Practices of the US Public Health Service®
and the American College of Physicians(. The World
Health Organization® has also suggested that elderly
individuals be targeted for immunization.

There has been scarce information regarding
influenza in Thailand. Thawatsupha, et al® surveyed
adult patients with acute respiratory infection in
Bangkok between 1988-1995, which showed 588
influenza isolates from 2,733 throat swab specimens
collected. They also found that influenza occurred
mostly in the rainy season, compared with winter in
Western countries. No data to date has been reported
regarding the prevalence and severity of influenza in
Thailand as well as the efficacy of vaccination in
the Thai elderly. In addition, influenza vaccines have
been launched in this country and promoted to be
prescribed for the older persons since 1997; therefore,
it is important to know the efficacy and cost-effec-
tiveness of vaccinations among Thai elderly.

The authors conducted a randomized
double-blind placebo-controlled trial to determine the
efficacy and cost-effectiveness of influenza vaccina-
tion among Thai elderly living in the community. The
authors also took particular interest in the adverse
reactions and immune responses after vaccination,
using both clinical and serological outcome parameters.

Material and Method

A stratified randomized double-blind placebo-
controlled study was conducted from February 1998
to May 1999. All persons aged 60 years or older (n =
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635), living in 6 urban communities within 10 km
around Siriraj Hospital, Bangkok, who were capable
of self-care and could walk outside their houses, were
invited to enter the trial. Exclusion criteria included
previous adverse reactions to influenza vaccination,
allergy to eggs or egg protein, known cancer or other
immunocompromised states such as regularly taking
corticosteroids or chemotherapeutic agents. The
demographic data such as age, sex, educational level,
income, body mass index (body weight in kg/height
in m?) of all participants were collected prior to the
vaccinations. Informed consents were explained and
signed. The protocol was approved by the Ethics
Committee on Human Rights involving Human
Research, Faculty of Medicine, Siriraj Hospital, Mahidol
University.

Randomization and vaccination

All participants were stratified based on their
ages as young-old (age 60-69) and old-old (age 70 or
older), and their health status as low risk (no under-
lying disease) and high risk (history and physical
examination by an experienced geriatrician (RP) com-
patible with chronic heart disease, chronic pulmonary
disease, diabetes mellitus or chronic renal disease).
Hence, the participants were divided into the follow-
ing 4 categories: young-old/low risk, young-old/high
risk, old-old/low risk, and old-old/high risk. In each
stratum, each individual was numbered consecutively.
These numbers had been previously randomized to
the vaccine group or placebo group equally. At the
vaccination session, from April to May, 1998, the name
and number of each paticipant were identified. Then,
the participant received an intramuscular injection
of influenza vaccine or placebo in the deltoid muscle
according to the previously randomized identification
number. The processes of checking the identification
number and vaccine or placebo were performed solely
by a nurse who did not participate in the follow-up of
these participants.

The vaccine used was the purified trivalent
split-virus vaccine (Vaxigrip®) manufactured by Pasteur
Merieux. Lyon, France. Each dose (0.5 ml) contained
influenza A/Johannesburg/82/96(H, N, ), A/Nanchang/
993/95(H.N,), and B/Harbin/7/94, all with 15 pg of
hemagglutinin. These vaccine antigens were in accor-
dance with the recommendation of the World Health
Organization. A 0.5 ml of tetanus toxoid was used as
the placebo.

After the vaccine or placebo injection, each
participant was provided a pre-stamped mailing card
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to record adverse reactions to the vaccine or placebo
injected. These cards were returned to the research-
ers by mail one week after injection.

Follow-up

Upper respiratory tract infection (URI) was
defined as a mild fever with upper respiratory tract
symptoms. The diagnostic criteria for influenza-like
illness modified from the Dutch Sentinel included an
acute onset, high fever severe enough to cause the
participant to rest in bed for more than 24 hours and at
least three of the following symptoms: coughing,
coryza, sorethroat, frontal headache or myalgia. A
questionnaire regarding possible influenza episodes
and the upper respiratory tract symptoms experienced
was sent to each participant every 6 weeks. Participants
were asked to fill out and return these questionaires.
The researchers went to visit all the participants in
their communities at 4 weeks, 5 months and one year
after vaccination. On these visits, relevant symptoms
of respiratory illness, their treatments and outcomes
during the past period also were rechecked. This
information was analyzed by researchers blinded to
vaccination status.

Blood tests

A 10 ml of venous blood was taken from
each participant at the time of the vaccine or placebo
injection (B,), at 4 weeks (B,), 5 months (B,) and one
year after the injection. These blood samples were
tested for influenza antibody titer by means of the
hemagglutination inhibition (HI) test. The influenza
virus strains of the vaccine were used for the titrations.
The titer was defined as the reciprocity of the highest
dilution which gave a positive reaction. A fourfold
titer increase in convalescent serum compared with
acute serum was considered as the criteria of sero-
logical influenza. The response rate was defined as
the percentage of participants who showed at least
fourfold HI titer increase of B, compared with B,. Pro-
tective titer was defined as HlI titer of each influenza
strain > 40. The protection rate meant the percentage
of participants whose HlI titer of any blood samples >
40 after vaccination was compared with vaccinated
participants.

Statistical analysis

The authors estimated that a sample of 500
people would give an 85 percent chance of detecting
a reduction of 50% in outcome events among influ-
enza-vaccine recipients. From these calculations, it
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was assumed that the prevalence of influenza was 20
percent of all upper respiratory infections, an event
rate of once yearly among unvaccinated participants,
and a two-sided alpha level of 0.05.

Students’ t-test and chi-square test were
used to conduct bivariate analyses of continuous and
categorical data. The efficacy of vaccination against
influenza was expressed in terms of relative risk (RR)
and was tested by chi-square test. The reduction of
relative risk among vaccinated participants was calcu-
lated as follows: relative risk reduction = (1 - relative
risk x 100 percent)®?. Kaplan-Meier’s survival analysis
was used to analyze the study outcome with control
for potential biases from loss to follow-up data. Cost
savings associated with vaccinations were calculated
from the real cost of treatment for respiratory illnesses.

Results

The characteristics of the study population
are shown in Table 1. The vaccine and placebo groups
were statistically similar regarding age, sex, education,
income, body mass index (BMI), underlying diseases,
and protective antibody titer before vaccination.
Serological data were incomplete for 87 participants
due to unavailability for follow-up, especially at 4
weeks after vaccination. The number of dropouts was
also similar between the vaccine and placebo groups.
Participants with incomplete samples were retained in
the analysis whenever possible. The participants
returned 605 questionaires regarding adverse effects
(95.28%) at 1 week, 507 questionaires (79.84%) at 4
weeks, 508 questionaires (80.0%) at 5 months, and
511 questionaires (80.47%) at 12 months.

The response rate at 4 weeks after vaccina-
tion (Table 2) was significantly higher in the vaccine
group than in the placebo group. The response rate
did not change when comparing the two groups for
variables, such as age, sex, educational level, income,
body mass index (BMI), underlying diseases, age-
health status categories and protective antibody titer
before vaccination.

Protective titer (HI titer at least 40) of partici-
pants in the vaccine group throughout the study pe-
riod is shown in Table 3. The protective titers for
influenza A/Nanchang and A/Johannesburg were
persistently high, 88.1% and 80.6%, respectively, at
one year after vaccination; however, the titer for
influenza B/Harbin dropped faster. The protective titer
of four groups of participants stratified according to
age-health status categories were also in the statisti-
cally similar pattern.

J Med Assoc Thai Vol. 88 No.2 2005



Table 1. Baseline characteristics of the study participants

Subgroup Vaccine group Placebo group p-value
(n = 330) No. (%) (n = 305) No. (%)

Age (years): mean + SD 68.22+6.38 68.09+6.89 0.78
median (range) 67 (60-89) 66 (60-87)

Sex, male:female 124:206 113:192 0.72
Education: none 82 (24.8) 59 (19.3) 0.92
1-7 years 216 (65.5) 212 (69.6)

8-13 years 15 (4.5) 16 (5.3)
>13 years 4 (1.2) 3 (1.0)
Income: insufficient 87 (26.4) 92 (30.2) 0.41
sufficient-rich 228 (69.1) 198 (65.0)
no data 15 (4.5) 15 (4.9)
Body mass index: mean + SD 23.88+4.45 23.94+4.88 0.88
Age-health status categories: 0.994
young-old/low risk 166 (50.3) 148 (48.5)
young-old/high risk 60 (18.2) 56 (18.4)
old-old/low risk 78 (23.6) 74 (24.3)
old-old/high risk 26 (7.9) 27 (8.8)
Diseases: chronic heart disease 33 (10.0) 19 (6.2) 0.11
chronic pulmonary disease 20 (6.1) 18 (5.9) 1.00
diabetes mellitus 40 (12.1) 49 (16.1) 0.19
chronic renal disease 3 (0.9) 5 (1.6) 0.49
Prevaccinated protective titer against* n =269 n =239
AlJohannesburg/82/96 (H,N,)  127/269 (47.2) 126/239 (52.7) 0.73
A/Nanchang/993/95 (H,N,) 109/269 (40.5) 95/239 (39.7) 0.48
B/Harbin/7/94 11/269 (4.1) 10/239 (4.2) 1.00

* BMI = Weight/(Hight in Metre)?, * total number of serological data availble at 4 weeks and 5 months of study

Table 2. Response rate at 4 weeks after vaccination

Subgroup Vaccine group Placebo group p-value
(n = 277)* No. (%) (n= 261)* No. (%)

No response to any antigens 8 (2.9) 245 (93.9) 0.00

Response to 1 strain of antigens 148 (53.4) 12 (4.6) 0.00

Response to all 3 strains of antigens 121 (43.7) 4 (1.5) 0.00

* total number of data available participants

Table 3. Protective titer of participants in the vaccine group during the study period

Baseline HI titer > 40
(n = 282)* No. (%)

4 weeks HI titer > 40
(n = 277)* No. (%)

5 month HI titer > 40
(n = 268)* No. (%)

1 year HI titer > 40
(n = 252)* No. (%)

AlJohannesburg (H,N,)
A/Nanchang (H,N,)

B/Harbin

127 (45.0)
109 (38.7)
11 (3.9)

273 (98.6)
267 (96.4)
134 (48.4)

255 (95.1) 222 (88.1)
238 (88.8) 203 (80.6)
70 (26.1) 39 (15.5)

* total number of data available participants

Influenza-like illness diagnosed according
to the modified Dutch Sentinel Stations had a statis-
tically significant lower incidence in the vaccine group
than in the placebo group between 1 and 5 months
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after vaccination. Kaplan-Meier survival analysis
confirmed the difference of influenza-like illness
between the two groups in the same period (p = 0.009)
as shown in Fig. 1.
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Fig. 1 Probability of not acquiring influenza-like illness over the study year estimated by the Kaplan-Meier survival analysis
Significant difference (p = 0.009 by log-rank test) comparing this probability between the vaccine and placebo groups

The total number of influenza-like illnesses
in the study period (Table 4) was 13 episodes in 269
data available participants of the vaccine group (risk
of influenza-like illness with vaccination was 4.83%),
compared with 26 episodes in 239 data available
participants of the placebo group (risk without vacci-
nation was 10.88%).

Absolute risk reduction between the two
groups was calculated at 10.88-4.83% or 6.05%. Rela-
tive risk (RR) or risk with vaccination divided by risk
without vaccination calculated was 4.83/10.88 or 0.44.
Relative risk reduction (RRR) or (1-relative risk) x 100%
was 56% (95% ClI, 14-77%). The number needed to
treat (NNT) was calculated at 17 participants (95% Cl,
9-71 participants).

Table 4. Episodes of influenza-like illness and total upper
respiratory tract infection (URI) after vaccination
during the study period

Vaccine Placebo p-value
group group
(n = 269)* (n = 239)*
No. (%) No. (%)
At 4 weeks:
Influenza-like illness 0 0 -
Total URI 1(0.4) 2 (0.8) 0.49
Between 1-5 months:
Influenza-like illness 2(0.7) 16 (6.7) 0.001
Total URI 75 (27.9) 43 (18.0) 0.019
Between 5-12 months:
Influenza-like illness 11 (4.1) 11 (4.6) 0.97
Total URI 65 (24.2) 57 (23.8) 0.79

* total number of data available participants
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Subgroup analysis according to age-health
status categories showed that only participants of
the vaccine group in young-old/low risk category, but
not those of the other categories, developed less
influenza-like illnesses than those of the placebo group
in the study period significantly (6 vs 16 episodes,
p=0.009).

The number of treatments participants
received or influenza-like illnesses from the medical
clinics and hospitals during the study period was not
different between the two groups. The total expenses
of influenza-like illnesses were 4,660 and 4,650 Baht
for the vaccine and placebo groups, respectively. The
total expenses of total URI were 12, 885 and 9,060 baht
for the vaccine and placebo groups, respectively. Both
total expenses for influenza-like illnesses and total URI
were not statistically different between the two groups.
None of the participants had pneumonia nor needed
hospitalization during the study period. Four partici-
pants from the vaccine group and three participants
from placebo group died with symptoms not related
to influenza.

The total number of serological influenza was
7 episodes from 277 data available specimens of the
vaccine group, compared with 19 episodes from 265
data available specimens of the placebo group.

The risks of serological influenza with and
without vaccination were 2.5% and 7.2%, respectively.
The relative risk reduction calculated by the same
method was 65% (95% Cl, 16-85%)

The adverse reactions of vaccination
(Table 5) were not different between the two groups.
The number of reactions was small and the adverse
events were mild.

J Med Assoc Thai Vol. 88 No.2 2005



Table 5. Adverse reactions of vaccination

Vaccine Placebo p-value
group group

(n = 315)* (n = 290)*

No. (%) No. (%)
Systemic reactions
Fever 16 (5.1) 20 (6.9) 0.46
Generalized rash 14 (4.4) 13 (4.5) 1.00
Local reactions
Localized swelling 11 (3.5) 22 (7.6) 0.44
Pain 13 (4.1) 15 (5.2) 0.69
Itching 7(2.2) 13 (4.5) 0.19

* total number of data available participants

Discussion

In this stratified, randomized, placebo-
controlled study the authors found that among the
Thai elderly people living in the community,
vaccination against influenza was associated with a
high serological response rate and less frequent
influenza-like illness. However, the cost of treatment
for the illness was not different between the two
groups. None of the participants had pneumonia nor
needed hospitalization during the period of study.

The response rate of influenza vaccines in
the present study was very high (97.1%) compared
with the rate of 16-85% from the study by Beyer et
al®®, The authors also found that the degree of sero-
logical response for A (H,N, and H,N,) and B subtypes
was correlated with the prevaccination antibody
levels, which was different from the previous study®?.
The high protective titers of influenza A (H,N, and
H.N,) at 1 month in this study (98.6% and 96.4%
respectively) were comparable to the findings from
previous studies®!, The authors also found that
the response rate of the B/Harbin antigen was signifi-
cantly lower than those of influenza type A. The
probable explanation for this result is the lower pre-
vaccination antibodies and the intrinsic properties of
the B/Harbin antigen in the vaccine. The seroprotec-
tion persisted at a high rate (88.1% and 80.6% for
influenza A subtype H.N, and H,N,, respectively) 1
year after vaccination. It could be concluded from the
results of the present study that the immune response
after an influenza vaccination once a year (at least for
influenza type A) is satisfactory in the elderly, which
is consistent with the recommendation from Western
countries®?,

From the present study, the response rate of
influenza vaccination did not correlate with age nor
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nutritional status, which was different from previous
reports®>1®, However, the finding of a high response
rate to vaccines which was not affected by chronic
disease, such as chronic heart, pulmonary and renal
disease or diabetes mellitus, was similar to the study
by Gross, et al®,

The present study showed that participants
in the vaccine group had significantly fewer influenza-
like illnesses than those in the placebo group, especially
during 1-5 months after vaccination. This finding was
confirmed by a significant difference between the two
groups in Kaplan-Meier’s survival analysis. Relative
risk reduction of the vaccine group in this study was
56%, which was rather high compared with previous
studies in which the efficacy in the elderly ranged
from 30 to 50%©429. The result of relative risk reduc-
tion of serological influenza confirmed the high
efficacy of vaccinations. This high efficacy is most
likely explained by the good immune response of these
participants after vaccination and the close relation
between the endemic viruses and the strains of viruses
used in vaccines. Although the reported influenza-
like illnesses in the present study largely depended
on the cooperativeness and recall of elderly partici-
pants on events during past months and the diagnoses
were not confirmed by throat swab cultures, the rigid
clinical diagnostic criteria and the process of
randomization made this statistical difference likely.

The present study could not demonstrate the
benefit of vaccinations in the reduction of influenza
complications, such as pneumonia, congestive heart
failure, hospitalizations, and mortality rate, which
was different from the previous studies*-2%, These
findings could be explained by the fact that the study
year was not during an epidemic influenza period and
the severity of influenza infection was low in Bangkok
during the study period. The similar average expenses
of treatment between the two groups in the present
study may also be explained by the fact above.

The adverse reactions to influenza vaccines
in the present study were mild and comparable to those
tetanus toxoids used as placebo. These findings were
different from previous works®2?, which reported
local and systemic side effects as high as 17.5-20%
and 5.7-11%, respectively. The low reactions may be
partly explained by the method of data gathering from
mailing cards, in which participants tended to ignore
mild reactions and report only severe ones.

From the present findings, the number needed
to treat was calculated at 17 persons (95%ClI = 9-71
persons). In 1998, the estimated annual vaccination
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cost of each participant was 248.40 baht. Thus, the
authors need to spend 4,222.80 baht to reduce one
episode of infection, which is higher than the average
expense of each participant in the present study. In
addition, if all participants in the placebo group were
vaccinated, the total vaccination cost would be 75,762
baht. Compared with the total expense of the placebo
group in the present study (4,650 baht), it may not be
cost-effective to recommend that all older persons
living in the community have influenza vaccinations
annually.

The strengths of the present study include
the use of the stratified, randomized, double-blinded,
placebo-controlled method, which resulted in com-
parable baseline characteristics and the findings of
immune response and the incidence of influenza-like
illnesses between the vaccinated and unvaccinated
participants. Moreover, the authors chose the months
of April and May, which were prior to the rainy season,
to have all older participants vaccinated. This period
of the year would be the best time to induce an immune
response from the vaccinated participants before they
were infected®.

The limitation of the present report includes
firstly, the design to study the older participants in
urban areas, where many of them were unavailable
to follow-up, resulting in incomplete information.
However, the number of participants recruited in the
present study was 20% more than the sample size
calculated. In addition, the number of dropouts and
their baseline characteristics in the two groups were
not significantly different. Secondly, the process of
data collection needed the cooperation and recall of
events during the past months from the older partici-
pants. However, in the present study the authors chose
to collect information by mailing questionnaires and
telephone calls every 6 weeks, which would overcome
this problem. Thirdly, the lack of throat swab culture
to confirm diagnosis of influenza-like illness may result
in both false-positive and false-negative diagnoses.
However, the rigid clinical diagnostic criteria may
reduce this flaw, at least partly.

In conclusion, influenza vaccination is highly
efficacious for Thai elderly living in the community in
terms of immune response induction and reduction of
the incidence of infection by half. However, influenza
infection in the older people during the period studied
did not cause serious complications or death. Consi-
dering the cost of vaccines and the number needed to
prevent one episode of infection from the provider’s
point of view, it may not be cost-effective to recom-
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mend that every Thai elderly living in the community
should have an influenza vaccination annually.
Vaccination recommendation for the elderly should
be promptly implemented in expectation of a severe
epidemic in Thailand.

Acknowledgements

The authors wish to thank the people in
Taling Chan, Bangkok Noi, Bangkok Yai, Bang Phlat,
Phasi Charoen, and Khlongsan who wholeheartedly
participated in the present study, all the elderly people
and their relatives as well as the heads and secretaries
of the communities.

The authors wish to thank Dr. Wichai
Chattanavaree and Ms. Anjana Klangkaew for their
assistance in performing the present study, Mr.
Suthipol Udompanturak for the statistical analysis,
and Ms. Pichavadee Sae-ung for preparation of this
manuscript. We also thank the Dean of the Faculty of
Medicine, Siriraj Hospital, and especially Prof. Dr.
Khun Nanta Maranetra who continually gave invalu-
able support, and finally to all who are not mentioned
here, but contributed in both small and large ways to
the success of the present study.

References

1. McBean AM, Babish JD, Warren JL. The impact and
cost of influenza in the elderly. Arch Intern Med 1993;
153: 2105-11.

2. Glezen WP, Serious morbidity and mortality asso-
ciated with influenza epidemics. Epidemiol Rev 1982;
4: 25-44,

3. Govaert ThME, Thijs CTMCN, Masusel N, Sprenger
MJW, Dinant GJ, Knottnerus JA. The efficacy of
influenza vaccination in elderly individuals. A ran-
domized double-blind placebo-controlled trial. JAMA
1994; 272: 1661-5.

4. Nichol KL, Margolis KL, Wuorenma J, Von Sternberg
T. The efficacy and cost effectiveness of vaccination
against influenza among elderly persons living in the
community. N Engl J Med 1994; 331: 778-84.

5. Gross PA, Hermogenes AW, Sacks HS, Lau J,
Levandowski RA. The efficacy of influenza vaccine in
elderly persons. A meta-analysis and review of the
literature. Ann Intern Med 1995; 123: 518-27.

6. Centers for Disease Control and Prevention.
Prevention and control of influenza: recommendation
of the Ad-visory Committee on Immunization
Practices. MMWR Morb Mortal Wkly Rep 1997; 46
(RR-9): 1-25.

7. American College of Physicians. Guide for adult
immunization. 3 ed. Philadelphia, Pa: American
College of Physicians, 1994: 90-6.

8. World Health Organization. Influenza. Available at:

J Med Assoc Thai Vol. 88 No.2 2005



10.

11.

12.

13.

14.

15.

16.

17.

http:/www.who.int/mediacentre/factsheets/fs211/en/.
Accessed Aug 10, 2004.

Thawatsupha P, Maneewong P. Pattamadilok S,
Prasittikhet K. Saguanwongse S. Influenza virus
isolation in Bangkok between 1988-1995. J Health Sci
1997, 6: 668-72.

Center for Disease Control and Prevention. Prevention
and control of influenza: recommendation of the
Advisory Committee on Immunization Practices
(ACIP). MMWR recomm Rep 1996; 45 (RR-5); 1-24.
Dutch Institute for Research on Primary Health Care.
Continuous Morbidity Registration Sentinel Stations
in the Netherlands, 1988/89. Utrecht, the Netherlands:
Dutch Institute for Research on Primary Health Care,
1991.

Guyatt GH, Sackett DL, Cook DJ for the Evidence-
Based Medicine Working Group. User’s guides to the
medical literature: How to use an article about therapy
or prevention. JAMA 1994: 271: 59-63.

Beyer WEP, Palache AM, Balijet M. Antibody
induction by influenza vaccines in the elderly: a review
of the literature. Vaccine 1989; 7: 385-94.

Arden NH, Patriarca PA, Kandal AP. Experiences in
the use of inactiviated influenza vaccine in nursing
homes. In: Kandal AP, Patriarca PA, eds. Options for
the control of influenza. New York: Alan R Liss, 1986;
155.

D’ Alessio DJ, Cox PM, Dick EL. Failure of inactivated
influenza to protect aged population. JAMA 1969;
210: 485-9.

Strassburg MA, Greenland S, Sorvillo FJ, etal. Influenza
in the elderly: report of an outbreak and a review of
vaccine effectiveness reports. Vaccine 1986; 4: 38-44.
Keren G, Leger S, Morag A, Zakay Z, Barzilai A,
Rubenstein E. Failure of influenza vaccination in the

J Med Assoc Thai Vol. 88 No.2 2005

18.

19.

20.

21.

22.

23.

24.

25.

26.

aged. J Med Virol 1988; 25: 85-9.

Fulop T Jr, Wagner JR, Khalia A, Weber J, Trottier L,
Payette H. Relationship between the response to
influenza vaccination and the nutritional status in
institutionalized elderly subjects. J Gerontol 1999; 54:
M56-64.

Gross PA, Quinnan GV, Weksler ME. Relation of
chronic disease and immune response to influenza
vaccine in the elderly. Vaccine 1989; 7: 303-8.

Barker WH. Excess pneumonia and influenza associated
hospitalization during influenza epidemics in the
United States, 1970-78. Am J Public Health 1986; 76:
761-5.

Barker WH, Mullooly JP. Influenza vaccination of
elderly persons: reduction in pneumonia and influenza
hospitalization and deaths. JAMA 1980; 244; 2547-9.
Foster DA, Talsma AK, Furomoto-Dawson AF, et al.
Influenza vaccine effectiveness in preventing hospitali-
zation for pneumonia in the elderly. Am J Epidemiol
1992; 136: 296-307.

Fedson DS, Wajda A, Nicol JP, Hammond GW, Kaiser
DL, Roos LL. Clinical effectiveness of influenza
vaccination in Manitoba. JAMA 1993; 270: 1956-61.
Nichol KL, Margolis KJ, Wourenma J, Von Sternberg
T. Effectiveness of influenza vaccine in the elderly.
Gerontology 1996; 42: 274-9.

Margolis KL, Nichol KL, Poland GA, Pluhar RE.
Frequency of adverse reactions to influenza vaccine in
the elderly: randomized, placebo-controlled trial.
JAMA 1990; 264: 1139-41.

Govaert TM, Dinant GJ, Aretz K, Masurel N, Sprenger
MJW, Knottnerus JA. Adverse reactions to influenza
vaccination in elderly people: randomized double
blind placebo controlled trial. Br Med J 1993; 307:
988-90.

263



Ugs@nsmwuasilszansnarasnsaninduilasiulsaluvia vy luggeaignaluguny

e o o o

:Nu'a‘um Llfimﬂsmﬁm Usziasy aaduATE, FUNNIH 227, Alanus WeIUE, Bl5I5T0M Tw@muun
ingl cq9A- pANEIEANENIN ssAnaua LL@:&/@JNMmwmmmmmuﬂ@mufmZ%mm’lwmlmm
:@qmﬂwﬁmu

AR auaL 8015 m?ﬂnﬂvutﬂuuuu stratified, randomized, double-blind, ,o/acebo contro//ed study
Tmammmnm‘lug@qmyim?ugmm@u . A3019 A1uau 635 Au uai 2 ngu A nquAne 330 Au
lnsusnduaaiulsalawialuy uaznguaauan 305 Au 1AL tetanus toxoid lavmisiaizdeansaan
influenza antibody NEUAASATY LAZAAANIANABARTIANT influenza antibody WAIBASATUAT 1, 5 UAL
12 1ieu [aeas haemagglutination inhibition (HI) test Z@yﬁﬂﬁl’71/2‘0@7./(1’)1/@’7/‘7'757/?:7\72‘5‘/57’Z‘illg/‘i/i’;lyﬂsl‘l/iz’y'
munaTNNARTn nrsnmiilasy nresulainmn lulsmeiauase i lrane i A Eaaeaiuntzinmn g
anving uaznsdnn fﬁ;mjﬂ@umﬁ'oZ;/%ﬂﬂﬁwﬁmlﬂ\m”m%uwn 4-6 dilany

namsﬂnm mmwzvummmwﬂuﬂmnu?wmZmu dalnsunisaninguny 1 Lm@u@ﬂ‘lummwmmn
m?ﬂﬂﬂ597 1 UAZsLAL protect/ve titer mmm?ommywuﬁ A (H N) uae A(H NZ) mmi@am 96.4 uaz 98.6
ANNAIAL @ummimw@\ﬁmYwmeru‘lwz/mmwmnmmmwm’mm@mv: 10.88 ‘lwmm@mm?m
Yun@mﬂnwﬁyzwyo?@ﬂﬁv 4.83 relative risk reduction L‘Vi’im_l 56% (95% CI = 14-77%) LL@:EIuEIu@’m survival
analysis mn@mnmmm’m’rﬂmﬁuhmmZummmvnﬂmommmwmw (0 = 0.009) HATNIAENAIN
mmmmuﬂmnu?wm’lm mu@mm:?mmm mmemnmmmm @ﬂ’rﬂinmmimwmmmmim
Lﬂufmﬂm@nmu 1/75@ mﬂmmu@w’mmmmmmmnufm?wm‘lwm P9 INL2 1T UIUAT I B
23 NEIALLEIAEATAN i LL@;‘:F]”?2%@’)EIWLI’)EI'J‘ZI@\72UN@\7@’7EIW\7 2 n@m?mmnmwnu

agil; mmmmuﬂmnufmZ%mmlwm YmmﬁmqmE/Zifmézmmmflwﬂmu mmmummimwmfm?wom?mu'
Intlszanaunianiia n’rsmrﬁ@hmm?mmélummmﬂ ‘luf/wmmmnmimumwmﬂummYwmﬁr??mminﬁzf@u
wreLdedan mm@mwmﬁ'v‘l%@lﬁafa’mmmmmu me’ruoumwmﬂ Famaeiuntsanindu ety
maifialsa 1 Ay WEUiUAINgULIITEa1sA mﬂmnmwmwmm?wmn7:mmn@umnf;immzﬁmmmmwm
fiﬂZ?I‘WJE)ZHMWmﬁ)ﬂUN@G@?HZH%&ITHLﬂMﬁNﬁWﬁﬂH’I mmmmuﬂmnufmZi//mmYmuslmz.n;mmy‘lu*zfmu
mnﬁunnﬁ@wimmim@wm umA9sAITIINEAd ATl e BN 7170 lum9LsemA uazAIAI19ZTnTg
s leiAaiuluszmalng

264 J Med Assoc Thai Vol. 88 No.2 2005



