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Abstract: The aim of this study was to explore whether matched or

mismatched strains of influenza vaccines (IVs) are beneficial at reducing

the risk of acute myocardial infarction (AMI) in elderly persons.

Data were obtained from the Longitudinal Health Database 2005

(LHID 2005) which is maintained by the National Health Insurance

Research Institute in Taiwan. The analytical data included individuals

who were vaccinated with mismatched vaccines during the October

2007 to December 2007 season and individuals vaccinated with

matched strains during the October 2008 to December 2008 season.

All participants were 65 years of age and older. In this analysis,

individuals were considered to be exposed if their records showed that

they were vaccinated against influenza, and they were considered to be

nonexposed if they were not vaccinated during these seasons. A Cox

hazard model was used to estimate AMI hazard ratio.

This study enrolled 93,051 exposed and 109,007 unexposed indi-

viduals. The AMI hazards ratios (HRs) for the men and women exposed

to mismatched vaccine (in 2007) were 0.990 (95% confidence interval

[CI], 0.745–1.316) and 1.102 (95% CI: 0.803–1.513), respectively.
g-Po Liaw, PhD, J g, MSc,
, and Day-Yu Chao, PhD

AMI risk could be particularly reduced in men if the IV matches well

with the circulating strains in elderly people 65 years of age and older.

(Medicine 95(10):e2869)

Abbreviations: AMI = acute myocardial infarction, CHD =

chronic coronary heart disease, COPD = chronic obstructive

pulmonary disease, ICD-9-CM = International Classification of

Disease Revision 9 Clinical Modification, IV = influenza vaccine,

LHID = Longitudinal Health Database, NHI = National Health

Insurance, NHIRD = National Health Insurance Research

Database.

INTRODUCTION

V accination against influenza has been negatively associated
with the development of new myocardial infarction (MI) in

patients with chronic coronary heart disease.1 Some studies
have drawn different conclusions in terms of the association
between influenza vaccination and cardiovascular diseases.2–5

One study has shown that influenza vaccination could be
associated with a 19% reduction in the rate of acute myocardial
infarction (AMI).6 Different countries have used vaccine strains
that differ from those recommended by the World Health
Organization. There has been antigenic mismatch between
the vaccine and wild-type circulating strain. The effectiveness
of annual influenza vaccines (IVs) varies depending on the
match of the vaccine to circulating strains.7 However, no study
has focused on antigenic mismatch between the vaccine and
wild-type circulating strains.8 To clarify whether IVs helped to
reduce the risk of acute myocardial infection, we analyzed
elderly persons exposed to mismatched strains in 2007, as well
as those exposed to matched strains in 2008.

MATERIALS AND METHODS
The overall patient data were obtained from the Longi-

tudinal Health Database 2005 (LHID 2005), which is main-
tained by the National Health Insurance Research Institute in
Taiwan. The medical claim records of beneficiaries of the
National Health Insurance program from 2001 to 2010 were
available in the database. The 2005 LHID contains secondary
data released to the public for research purposes; therefore, this
study was exempted from full review by the institutional review
board. Data from 2 groups of individuals were obtained: those
exposed to mismatched vaccine strains during the period from
approximately October 2007 to December 2007, as well as
ed strains from October 2008 to Decem-
uals were 65 years of age or older.
with AMI before September 2007 (for
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the mismatched strains) and before September 2008 (for the
matched strains) were excluded, as were those diagnosed within
21 days after receiving the vaccine. For the 2007 data (mis-
matched strains), individuals were considered to be in the
exposure cohort if their records showed that they were vacci-
nated against influenza during the period October 2007 to
December 2007. For the 2007 analytic data, the AMI diagnosis
was from January 1, 2008 to September 30, 2008. For the 2008
analytic data, AMI diagnosis was made from January 1, 2009 to
September 10, 2009. Data were censored due either to death
or withdrawal.

AMI Diagnosis Co-Morbidities
The International Classification of Diseases 9th Edition

Clinical Modification (ICD-9 CM) for AMI is 410. Potential co-
morbidities included asthma (ICD-9 CM 493), chronic obstruc-
tive pulmonary disease (COPD; ICD-9 CM: 491, 492, 496),
ischemic heart disease (ICD-9 CM: 411, 413, 414), old MI
(ICD-9 CM: 412), cardiac failure (ICD-9 CM: 428), hyperten-
sion (ICD-9 CM: 401), diabetes mellitus (ICD-9 CM: 250),
ischemic stroke (ICD-9 CM: 433, 434, 436), liver disease (ICD-
9 CM: 571), renal disease (ICD-9 CM: 580–589), cancer (ICD-
9 CM: 140–209), pneumonia (ICD-9 CM: 480–486), and

Hsu et al
influenza-like illness (ICD-9 CM: 487). The disease diagnoses
were confirmed through at least 2 outpatient consultations or
1 hospitalization.

TABLE 1. Characteristics of Individuals Exposed and Not Expose

Male

No Vaccination
in 2007

Vaccinat
in 200

N 26,665 21,808
Age 74.55� 6.89 75.91� 6
Urbanization

Urban 15,050 (56.44) 10,006 (45
Normal 8159 (30.60) 7793 (35.
Rural 3456 (12.96) 4009 (18.

Low income
No 26,350 (98.82) 21,563 (98
Yes 315 (1.18) 245 (1.1

Co-morbidity (within 12 mo before index date)
Asthma 1015 (3.81) 1288 (5.
COPD 1432 (5.37) 1765 (8.
Ischemic heart disease 3265 (12.24) 3809 (17.
Past myocardial infarction 105 (0.39) 106 (0.4
Cardiac failure 927 (3.48) 880 (4.0
Hypertension 8380 (31.43) 9142 (41.
Diabetes mellitus 4303 (16.14) 4387 (20.
Ischemic stroke 1786 (6.70) 1700 (7.
Liver disease 1200 (4.50) 1332 (6.
Renal disease 1227 (4.60) 1277 (5.
Cancer 1715 (6.43) 1541 (7.
Pneumonia 998 (3.74) 887 (4.0
Influenza-like illness 404 (1.52) 441 (2.0
Common cold (ICD-9: 460, 465) 920 (3.45) 987 (4.5

Cases diagnosed 1 y after index date 100 (0.38) 96 (0.4

COPD ¼ chronic obstructive pulmonary disease, ICD ¼ International C
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Statistical Analysis
Two-tailed paired t tests were used to test the mean

difference for continuous variables between the patients
exposed and unexposed to the IV. Cochran Mantel–Haenszel
Chi-squared tests were used to test for nominal variables. The
influenza vaccination hazard risk was estimated using the Cox
hazard model while adjustments were made for potential con-
founders. The SAS Version, 9.3 computer software (SAS Insti-
tute, Inc., Cary, NC) was used for all analyses and a
P value< 0.05 was considered to be statistically significant.

RESULTS
A total of 93,051 exposed and 109,007 unexposed indi-

viduals were recruited. Table 1 shows the baseline character-
istics of the individuals exposed (M: 21,808; F: 22,218) and
unexposed (M: 26,665; F: 29,201) to the IV in 2007. The
proportional rates of the variables such as urbanization and
comorbidity (asthma, COPD, ischemic heart disease, hyperten-
sion, diabetes mellitus, ischemic stroke, liver disease, influenza-
like illness, and common cold) achieved statistical significance
in both men and women. Table 2 shows the characteristics of the
exposed (M: 25,000; F: 24,025) and unexposed (M: 28,273; F:
24,868) individuals in 2008. The proportional rates of the
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variables reached the level of statistical significance, similar
to those in 2007. Tables 3 and 4 show the AMI risk associated
with the influenza vaccinations in 2007 and 2008, estimated by

d to Influenza Vaccine in 2007

Female

ion
7 P Value

No Vaccination
in 2007

Vaccination
in 2007 P Value

29,201 22,218
.32 <0.0001 74.76� 7.16 74.99� 6.38 0.0002

<0.0001 <0.0001
.88) 16,699 (57.19) 9976 (44.9)
73) 8692 (29.77) 7690 (34.61)
38) 3810 (13.05) 4552 (20.49)

0.5530 0.9005
.88) 29,030 (99.41) 22,086 (99.41)
2) 171 (0.59) 132 (0.59)

91) <0.0001 1020 (3.49) 1103 (4.96) <0.0001
09) <0.0001 569 (1.95) 575 (2.59) <0.0001
47) <0.0001 3682 (12.61) 3699 (16.65) <0.0001
9) 0.1247 56 (0.19) 51 (0.23) 0.3519
4) 0.0012 1235 (4.23) 947 (4.26) 0.8541
92) <0.0001 10,852 (37.16) 10,260 (46.18) <0.0001
12) <0.0001 5890 (20.17) 5329 (23.99) <0.0001
80) <0.0001 1565 (5.36) 1300 (5.85) 0.0160
11) <0.0001 1325 (4.54) 1385 (6.23) <0.0001
86) <0.0001 1108 (3.79) 876 (3.94) 0.3869
07) 0.0055 1466 (5.02) 1047 (4.71) 0.1086
7) 0.0659 792 (2.71) 611 (2.75) 0.7945
2) <0.0001 522 (1.79) 463 (2.08) 0.0152
3) <0.0001 1156 (3.96) 1139 (5.13) <0.0001
4) 0.2606 83 (0.28) 74 (0.33) 0.3202

lassification of Disease.
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TABLE 2. Characteristics of Individuals Exposed and Not Exposed to Influenza Vaccine in 2008

Male Female

No Vaccination
in 2008

Vaccination
in 2008 P Value

No Vaccination
in 2008

Vaccination
in 2008 P Value

N 25,000 24,025 28,273 24,868
Age 74.30� 6.91 76.19� 6.42 <0.0001 74.71� 7.2 75.31� 6.48 <0.0001
Urbanization <0.0001 <0.0001

Urban 14,226 (56.90) 11,385 (47.39) 16,431 (58.12) 11,518 (46.32)
Normal 7562 (30.25) 8398 (34.96) 8198 (29) 8548 (34.37)
Rural 3212 (12.85) 4242 (17.66) 3644 (12.89) 4802 (19.31)

Low income 0.3540 0.8679
No 24,729 (98.92) 23,785 (99.00) 28,118 (99.45) 24,729 (99.44)
Yes 271 (1.08) 240 (1.00) 155 (0.55) 139 (0.56)

Co-morbidity (within 12 mo before index date)
Asthma 893 (3.57) 1312 (5.46) <0.0001 912 (3.23) 1240 (4.99) <0.0001
COPD 1282 (5.13) 1860 (7.74) <0.0001 498 (1.76) 551 (2.22) 0.0002
Ischemic heart disease 2923 (11.69) 4301 (17.90) <0.0001 3485 (12.33) 4095 (16.47) <0.0001
Past myocardial infarction 94 (0.38) 106 (0.44) 0.2575 60 (0.21) 50 (0.20) 0.7777
Cardiac failure 862 (3.45) 983 (4.09) 0.0002 1072 (3.79) 1118 (4.50) <0.0001
Hypertension 7922 (31.69) 10,359 (43.12) <0.0001 10,823 (38.28) 11,610 (46.69) <0.0001
Diabetes mellitus 4195 (16.78) 5036 (20.96) <0.0001 5880 (20.80) 6178 (24.84) <0.0001
Ischemic stroke 1702 (6.81) 1899 (7.90) <0.0001 1436 (5.08) 1451 (5.83) 0.0001
Liver disease 1109 (4.44) 1496 (6.23) <0.0001 1306 (4.62) 1482 (5.96) <0.0001
Renal disease 1156 (4.62) 1498 (6.24) <0.0001 1099 (3.89) 983 (3.95) 0.6966
Cancer 1619 (6.48) 1828 (7.61) <0.0001 1479 (5.23) 1254 (5.04) 0.3262
Pneumonia 1042 (4.17) 1071 (4.46) 0.1142 778 (2.75) 728 (2.93) 0.2232
Influenza-like illness 371 (1.48) 426 (1.77) 0.0114 473 (1.67) 515 (2.07) 0.0007
Common cold (ICD-9: 460, 465) 791 (3.16) 1020 (4.25) <0.0001 1041 (3.68) 1120 (4.50) <0.0001

Cases diagnosed 1 y after index date 108 (0.43) 83 (0.35) 0.1242 84 (0.30) 60 (0.24) 0.2167

COPD ¼ chronic obstructive pulmonary disease, ICD ¼ International Classification of Disease.
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gender after adjusting for age, urbanization, low income, and
co-morbidities (i.e., asthma, COPD, ischemic heart disease, past
MI, cardiac failure, hypertension, diabetes mellitus, ischemic
stroke, liver disease, renal disease, cancer, pneumonia, influ-
enza-like illnesses, and common cold), in the exposed and
unexposed groups. The AMI hazards ratios (HRs) in the men
and women exposed to mismatched strains in 2007 were 0.990
(95% confidence interval [CI], 0.745–1.316) and 1.102 (95%
CI: 0.803–1.513), respectively (Table 3). As shown in Table 4,
the AMI HRs were significant in the men exposed to the

matched strains in 2008 (HR: 0.681; 95% CI: 0.509–0.912)

and were barely significant in their female counterparts (HR:
0.737; 95% CI: 0.527–1.029).

DISCUSSION
The assessment of IV effectiveness is complicated by the

degree which the vaccine and virus match, which varies from
year to year, with mismatches leading to contradictory results.9

In this study, we prospectively investigated elderly with or
without influenza vaccinations, and then, compared the differ-
ences in the incidences of AMI. The results demonstrated that
elderly individuals exposed to matched IV in 2008 appeared less

likely to have AMI compared with those who were exposed to
mismatched strains in 2007. Our results showed that elderly
men who were exposed to the IV appeared to be less likely to

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
have AMI, unlike their female counterparts in 2007 and 2008.
The HRs for AMI among the individuals exposed to mis-
matched vaccines (administered in 2007) were 0.990 (95%
CI: 0.745–1.316) for men and 1.102 (95% CI: 0.803–1.513)
for women. For the matched vaccine (administered in 2008), the
HRs for AMI were significant in men (HR: 0.681; 95% CI:
0.509–0.912) and barely significant in women (HR: 0.737; 95%
CI: 0.527–1.029) in 2008 (match data). Few studies have
investigated the association between influenza infection and
AMI by gender. To the best of our knowledge, this article is the
first to investigate the relationship between matched/mis-
matched strains of IVs and the risk of AMI by gender.

Several recent observational studies have reported
reductions in AMI following influenza vaccination.1,6,10 Three
epidemiological studies and 1 small clinical trial have suggested
that influenza vaccination is associated with a 50% reduction in
the incidence of sudden cardiac death, AMI, and ischemic
stroke.11 However, previous randomized clinical trials have
demonstrated inconclusive effects for cardiovascular death.12,13

Although the ‘‘health vaccine effect’’ could not be ruled out, the
main findings in Gwini’s work align with our study.10 However,
the ‘‘healthy vaccine effect’’ was minimized in the study design
of this article. The vaccine only provides only between 70% and

80% protection against influenza virus strains that closely
match those in the vaccine, but the level of effectiveness of
the vaccine varies, and it is slightly lower (43–68%) in the

www.md-journal.com | 3



TABLE 3. HR for AMI in the Exposed and Unexposed Individuals in 2007

Male Female

HR 95% CI P Value HR 95% CI P Value

Vaccination in 2007 (ref: no)
Yes 0.990 0.745–1.316 0.9467 1.102 0.803–1.513 0.5486

Age 1.058 1.037–1.080 <0.0001 1.064 1.042–1.088 <0.0001
Urbanization (ref: urban)

Normal 1.119 0.814–1.538 0.4898 0.935 0.666–1.312 0.6964
Rural 1.428 0.970–2.102 0.0712 0.436 0.243–0.782 0.0054

Low income (ref: no)
Yes 0.859 0.213–3.466 0.8307 4.062 1.658–9.949 0.0022

Co-morbidity (ref: no)
Asthma 0.866 0.460–1.629 0.6547 1.596 0.887–2.873 0.1188
COPD 1.223 0.767–1.950 0.3987 1.435 0.727–2.830 0.2979
Ischemic heart disease 1.677 1.206–2.333 0.0021 1.895 1.334–2.692 0.0004
Past myocardial infarction 3.593 1.459–8.849 0.0054 3.939 1.238–12.534 0.0203
Cardiac failure 1.817 1.137–2.902 0.0125 1.413 0.855–2.337 0.1775
Hypertension 1.018 0.757–1.369 0.9039 1.229 0.885–1.708 0.2185
Diabetes mellitus 1.772 1.290–2.435 0.0004 2.614 1.883–3.629 <0.0001
Ischemic stroke 1.448 0.948–2.211 0.0865 1.751 1.106–2.773 0.0169
Liver disease 0.268 0.086–0.842 0.0241 0.655 0.288–1.490 0.3134
Renal disease 2.315 1.538–3.487 <0.0001 3.690 2.429–5.606 <0.0001
Cancer 0.620 0.317–1.214 0.1631 0.953 0.466–1.948 0.8955
Pneumonia 1.617 0.967–2.706 0.0671 1.201 0.642–2.248 0.5663
Influenza-like illness 1.333 0.430–4.136 0.6190 0.896 0.252–3.178 0.8645
Common cold (ICD-9: 460, 465) 1.391 0.616–3.142 0.4277 1.650 0.728–3.738 0.2305

Co-morbidities including asthma, COPD, ischemic heart disease, past myocardial infarction, cardiac failure, hypertension, diabetes mellitus,
ischemic stroke, liver disease, renal disease, cancer, and pneumonia influenza-like illnesses.

D ¼
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elderly.14,15 None of the previous papers have investigated the
relationship between matched/mismatched strains of IVs and
the risk of AMI.

Previous studies have also suggested that the use of IV was
associated with a lower risk of major adverse cardiovascular
events,6,16 and Meyers11 has also shown that AMIs could be
prevented through influenza vaccinations. Phrommintikul et al5

conducted a study to evaluate the effects of the IV on cardi-
ovascular outcomes in acute coronary syndrome (ACS)
patients; the authors reported that the IV reduced major cardi-
ovascular events in patients with ACS. Gwini et al10 also
investigated the association between AMI and influenza vacci-
nation using the self-controlled case-series method, and found
that reductions in AMI incidence were more pronounced for
early seasonal vaccinations before mid-November. These
previous studies have used either ACS patients5 or a self-
controlled case-series study design10 that was consistent with
ours. However, negative studies6,10–12 and equivocal con-
clusions from a recent systematic review10,11 indicate that there
is insufficient and conflicting evidence, particularly in repre-
sentative, low risk populations. A review paper of Keller et al2

has also concluded that insufficient data exist to evaluate the
effect of vaccination on coronary heart disease. Therefore, the
protective effects of the IV on cardiovascular events are still
inconclusive because several confounding variables could be

AMI ¼ acute myocardial infarction, CI ¼ confidence interval, COP
International Classification of Disease.
adjusted. These potential confounders might include vaccine
type (match or mismatch), gender, underlying diseases, and
different outcomes measured. Nichol et al17 conducted a large-

4 | www.md-journal.com
scale study that included, cohorts of community-dwelling
members of 3 large managed-care organizations who were at
least 65 years old; these residents were studied during the 1998
to 1999 and 1999 to 2000 influenza seasons. The authors found
that in the elderly, the influenza is associated with reductions in
the risk of hospitalization for heart disease, cerebrovascular
disease, and pneumonia or influenza as well as the risk of death
from all causes during influenza seasons. This result aligns with
our results. However, in Nichol’s work,17 the outcome is not
specific to AMI outcome, nor is it stratified by gender; the
misclassification of vaccination status and vaccine type (match
or mismatch) is other concerns. In this study, we investigate the
relationship between matched/mismatched strains of IVs and
the risk of AMI by gender using large-scale population-based
data to conduct a retrospective cohort study.

The current IV used worldwide contains 3 different virus
strains including 2 type A virus (H1N1 and H3N2) and 1 type B
virus. It has been widely accepted that IVs are most effective
when there is a good match between circulating viruses and
vaccine strains; protection may also be substantial, although
sometimes lower, during the years with a poor match among
healthy adults and elderly individuals who are at high risk or
institutionalized. In this study, we selected 2 different influenza
seasons for which it was previously suggested that the circulat-
ing virus did or did not match with the vaccine strains for all 3

chronic obstructive pulmonary disease, HR ¼ hazards ratio, ICD ¼
types of influenza viruses in 2008 and 2007, respectively.
Furthermore, adjustments were made for age, urbanization,
low income, potential co-morbidities (asthma, COPD, ischemic

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 4. HR for AMI in the Exposed and Unexposed Individuals in 2008

Male Female

HR 95% CI P Value HR 95% CI P Value

Vaccination in 2008 (ref: no)
Yes 0.681 0.509–0.912 0.0099 0.737 0.527–1.029 0.0734

Age 1.032 1.011–1.054 0.0026 1.056 1.032–1.079 <0.0001
Urbanization (ref: urban)

Normal 0.847 0.607–1.183 0.3297 1.412 0.990–2.013 0.0569
Rural 1.231 0.834–1.816 0.2965 1.000 0.605–1.654 0.9997

Low income (ref: no)
Yes 1.021 0.253–4.117 0.9765 0.000 0.000–999.999 0.9710

Co-morbidity (ref: no)
Asthma 0.605 0.279–1.311 0.2029 1.214 0.584–2.524 0.6043
COPD 1.323 0.809–2.162 0.2648 1.162 0.460–2.938 0.7504
Ischemic heart disease 1.705 1.215–2.393 0.0020 1.169 0.767–1.782 0.4679
Past myocardial infarction 1.544 0.380–6.278 0.5437 9.222 3.357–25.335 <0.0001
Cardiac failure 2.411 1.513–3.842 0.0002 1.027 0.534–1.976 0.9355
Hypertension 1.099 0.815–1.483 0.5368 1.025 0.730–1.439 0.8872
Diabetes mellitus 1.571 1.136–2.173 0.0063 2.549 1.805–3.599 <0.0001
Ischemic stroke 1.308 0.829–2.062 0.2487 1.349 0.779–2.337 0.2848
Liver disease 1.370 0.789–2.377 0.2632 0.515 0.190–1.398 0.1926
Renal disease 1.468 0.910–2.367 0.1157 2.343 1.387–3.959 0.0015
Cancer 1.082 0.645–1.814 0.7654 0.776 0.342–1.763 0.5451
Pneumonia 1.260 0.724–2.194 0.4137 1.506 0.760–2.986 0.2409
Influenza-like illness 4.405 0.915–1.213 0.0645 0.392 0.079–1.946 0.2520
Common cold (ICD-9: 460, 465) 0.525 0.130–2.118 0.3654 2.012 0.887–4.563 0.0943

Co-morbidities including asthma, COPD, ischemic heart disease, past myocardial infarction, cardiac failure, hypertension, diabetes mellitus,
flue
D ¼
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heart disease, past MI, cardiac failure, hypertension, diabetes
mellitus, ischemic stroke, liver disease, renal disease, cancer,
and pneumonia), and influenza-like illness. Our results con-
firmed that the protective effect of IV was more profound
among the elderly who received a matched IV in 2008 com-
pared with those in 2007 who received mismatched strains in
2007. AMI remains leading causes of death worldwide. The
results of this study could be used to support public health
primary prevention programs for AMI particularly among
the elderly.

In a previous case–control study to test the association
between IV infection and acute cardiovascular conditions, Guan
et al18 investigated whether the presence of IgG antibody to IV-
A and IV-B was associated with AMI. This study supported the
hypothesis that previous IV infection affected the development
of atherosclerosis and triggered the occurrence of AMI.18 The
mechanism through which IV infection leads to AMI is unclear.
To explore the mechanism of atherosclerosis, Guan et al19

conducted a case–control study to examine inflammatory cyto-
kines to assess the association between previous IV infection
and AMI, and they found that inflammatory cytokines may
participate in the development of atherosclerosis and trigger the
occurrence of AMI. A self-controlled case series analysis
indicated that influenza infection can act as a trigger for
AMI.20 In this study, we did not test the association between
the influenza virus (IV) and AMI. However, the current results

ischemic stroke, liver disease, renal disease, cancer, and pneumonia in
AMI ¼ acute myocardial infarction, CI ¼ confidence interval, COP

International Classification of Disease.
demonstrated that elderly individuals exposed to matched IV in
2008 appeared to be less likely to have AMI, unlike those who
were exposed to mismatched strains in 2007. This study is the

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
first to imply that elderly individuals who are exposed to
matched IVs with the strength to protect against IV have a
lower risk of AMI. This finding highlights the benefits and
importance of matched IVs and supports efforts to increase the
rates of matched vaccination among the elderly.

This study has a limitation. We did not investigate the
circulating influence of virus titers in the blood of the study
participants to correlate the presence of influenza virus and the
triggering of AMI episodes. The effect between vaccine and
AMI risk could be well understood through our study. AMI risk
could be reduced, particularly in men, if the IV strain matches
the circulating strains in elderly men over the age of 65. The
mechanisms explaining such gender differences deserve further
study. More studies are needed to evaluate the relationship
between AMI risk and matched IV in men 65 years of age
and younger.

CONCLUSIONS
AMI risk could be reduced if matched IVs are used,

particularly in men 65 years and older.
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