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Background. The first prospective clinical Flu
Vaccination in Acute Coronary Syndromes (FLUVACS)
Trial has provided some evidence that flu vaccination to-
gether with standard therapy may be useful during the
winter season to reduce the risk of death and major car-
diac events in patients with acute myocardial infarction. 

Patients and method. Information available in the
FLUVACS database was analyzed to evaluate the effi-
cacy of flu vaccination in different subgroups. Logistic re-
gression was used to identify features related with better
therapeutic results. 

Results. Flu vaccination was effective in reducing the
incidence of the composite endpoint (death, nonfatal
myocardial reinfarction or recurrent angina prompting ur-
gent revascularization) in most subgroups at 6 months af-
ter inclusion. The regression model showed a greater be-
nefit of flu vaccination in patients with no ST-segment
elevation or older than 65 years, nonsmokers and pa-
tients with a TIMI risk score higher than 6.

Conclusions. Our data suggest that vaccination for se-
condary prevention of flu during the acute phase of myo-
cardial infarction may be effective in a broad range of pa-
tients with acute coronary artery disease, regardless of
their initial clinical risk.
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point to an increase in the number of persons who

have myocardial infarction and die of cardiovascular

disease during the winter season and influenza virus

epidemics.2,3 Naghavi et al4 documented this in a re-

cent observational study of coronary heart disease pa-

tients, and Lavallee et al5 found a lower incidence of

stroke among patients vaccinated against influenza du-

ring the winter of 1999-2000 in Paris, France.

Results obtained in the first study of patients treated

with antibiotics6 strongly suggest that the immune
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Vacunación antigripal en pacientes con síndromes
coronarios agudos: beneficio del tratamiento en
diferentes subgrupos

Introducción. El primer ensayo prospectivo sobre va-
cunación antigripal en pacientes con síndromes corona-
rios agudos (estudio FLUVACS) demostró que su aplica-
ción durante la época invernal, sumada a la medicación
estándar, fue más efectiva para reducir el riesgo de
muerte y episodios cardiovasculares mayores en pacien-
tes con infarto agudo de miocardio.

Pacientes y método. Se analizó la información dispo-
nible de la base de datos del estudio FLUVACS, para
evaluar la eficacia de la vacunación antigripal en diferen-
tes subgrupos de pacientes. Se empleó un método esta-
dístico de regresión logística para determinar qué rasgos
estaban relacionados con un mejor resultado terapéutico.

Resultados. La vacunación antigripal fue efectiva para
reducir la incidencia del punto final combinado (muerte,
reinfarto no fatal o angina recurrente que requiriera re-
vascularización urgente) en la mayoría de los subgrupos
a los 6 meses de seguimiento después de la inclusión. El
modelo estadístico de regresión reveló un mayor benefi-
cio con la vacunación antigripal en pacientes sin eleva-
ción del segmento ST, en los enfermos mayores de 65
años de edad, en los no fumadores y en pacientes con
calificación de riesgo TIMI > 6.

Conclusiones. Los resultados obtenidos en este estu-
dio indican que el uso de la vacunación antigripal como
prevención secundaria en pacientes que cursan la fase
aguda de un infarto de miocardio podría beneficiar a un
amplio grupo de enfermos con este diagnóstico, indepen-
dientemente del riesgo clínico basal.

Palabras clave: Infarto de miocardio. Infección. Inmunidad.

INTRODUCTION 

Data that suggest a clear connection between acute
or chronic infectious processes and atherosclerotic di-
sease are widely available.1 Epidemiological studies
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system may be involved in the development of athe-
rosclerosis, as in any clinical condition involving im-
munosuppressive therapy. These findings focus atten-
tion on B lymphocytes. However, we know there are
very few B lymphocytes in atherosclerotic plaques. 

Normally, B lymphocytes are activated in the pre-
sence of specific antigens, but this seldom occurs
spontaneously. This activation highlights the rapid hu-
moral response that follows vaccination. Whether spe-
cific or not, this response reflects an immediate migra-
tion of subpopulations of those cells capable of
responding to the induced stimulus.7 In the case of in-
fluenza virus antibodies, these cells can be found in
peripheral blood one week after vaccination.8

Initial results of the Flu Vaccination in Acute
Coronary Syndromes (FLUVACS) study were recently
published.9 These were obtained from a 6-month fo-
llow-up after the administration of a single dose of the
World Health Organization (WHO) recommended
strain for the southern hemisphere winter of 2001.10

Trial results showed a significant reduction in  inci-
dence of the triple endopoint (death, nonfatal myocar-
dial reinfarction and recurrent angina prompting re-
hospitalization) in patients who received the flu
vaccination, compared with those in the control group.
Essentially, the benefit was limited to the group with
myocardial infarction.11

Patients hospitalized with acute coronary syndro-
mes clearly constitute a heterogeneous group with
varied baseline characteristics. Different clinical and
biochemical variables and electrocardiographic mo-
difications are associated with different prognoses.
Stratification of risk according to baseline characte-
ristics could optimize patient management and help
define therapeutic strategies for patients diagnosed as
having myocardial infarction,12 especially for those
who would potentially benefit from preventive flu
vaccination. We analyzed FLUVACS data to evaluate
the prognosis and treatment with flu vaccination in
different subgroups of patients with myocardial in-
farction. These subgroups were defined according to
diagnosis on admission of the presence or absence of
a range of clinical and electrocardiographic characte-
ristics, some of which are associated with greater cli-
nical risk. 

PATIENTS AND METHODS

This was a post-hoc study based on information ob-
tained from the FLUVACS database. Briefly, it was a
prospective, multicenter, controlled trial for which pa-
tients were randomly recruited during winter 2001. We
studied two groups: a clinical group of 200 patients
with acute myocardial infarction (AMI), with or wit-
hout ST-segment elevation, admitted within 72 h of
the event. Inclusion criteria were: presenting ECG
changes such as ST-segment elevation or depression,

transient ST-segment elevation (15 min) ≥0.1 mV, or
the sum of T-wave inversion in two contiguous leads
from two consecutive measurements with cardiac
enzyme elevation (total creatine kinase [CK] above
the limit for normal, or CK-MB>5% of total CK, or
troponin T concentrations >0.1 µg/mL). The angio-
plasty group consisted of 101 patients with no history
of unstable angina, myocardial revascularization sur-
gery, angioplasty or evidence of tissue necrosis, admit-
ted for planned coronary angioplasty (CA) procedures.
We excluded patients with symptoms of hepatic or re-
nal insufficiency, congestive heart failure (Killip class
IV), terminal illness or any other impediment to fo-
llow-up, as well as those likely to suffer adverse reac-
tions to the vaccination.

Each group was randomly divided into two equally
sized subgroups. Group A patients received a single
intramuscular flu vaccination. Group B was the con-
trol group. All patients diagnosed as having AMI re-
ceived standard therapy. Enrollment began in May
2001 and ended in early September 2001. The prespe-
cified composite endpoint analyzed at 6-month follow-
up was the sum of death, nonfatal myocardial reinfarc-
tion and angina prompting urgent myocardial
revascularization. Baseline patient characteristics re-
corded on admission included clinical risk indicators
such as age, sex, history of smoking, diabetes mellitus,
myocardial revascularization history and presence of
infarction with or without ST-segment elevation. We
used these findings to define the subgroups.

Statistical analysis

Details of the statistical methods used in the FLU-
VACS study are described elsewhere. Relative risk
(RR) with 95% confidence intervals (CI) was calcula-
ted for incidence of death as a primary endpoint and
for the composite endpoint at 6-month follow-up of
death, nonfatal myocardial reinfarction and angina
prompting urgent myocardial revascularization. We
used chi-squared univariate analysis for each of the
risk factors recorded on admission to evaluate the fea-
tures associated with better evolution. The Mantel-
Haenszel test and Breslow-Day method were used to
evaluate the variables. We constructed a logistical re-
gression model to analyze all significant factors
(Breslow-Day P<.20) in terms of interaction by treat-
ment. We based our selection of variables on the bio-
logical significance of these factors, administration or
non-administration of the vaccine, and endpoint. 

We used Kaplan-Meier curves to determine event-
free survival in the 2 groups of patients with and wit-
hout flu vaccination. The 2 curves were compared
with the Mantel–Haenszel log rank test, and P<.05
was considered significant.

All data were analyzed with SPSS 10.0 software for
Windows.

950 Rev Esp Cardiol 2003;56(10):949-54 38

León de la Fuente R, et al. Flu Vaccination in ACS: Analysis of Subgroups



RESULTS 

We examined information on the 301 patients inclu-
ded in the FLUVACS database to evaluate the effects
of flu vaccination by comparison with a control
group. Analysis of the data for age, sex, and cardio-
vascular history as recorded on admission showed
different demographic characteristics between both
groups, although these were not statistically signifi-
cant (Table 1).

At 6-month follow-up, incidence of the primary end-
point (death) and composite endpoint (death, nonfatal
myocardial reinfarction and severe recurrent angina)
was 2% and 11% respectively, in Group A (vaccinated
patients) and 8% and 23% respectively, in Group B
(control group). Relative risk for death in Group A vs
Group B was 0.25; 95% CI; 0.07-0.86; P=.01.
Relative risk for the composite endpoint in Group A vs
Group B was 0.51; 95% CI, 0.30-0.86; P=.009 (Figure
1). 

In the trial, the benefit of vaccination was limited to
patients with AMI as no differences appeared for plan-
ned CA patients. However, at 6 months there was a
consistent reduction in triple endpoint incidence
among AMI patients associated with flu vaccination in
the majority of the subgroups studied.

Relative risk reduction associated with flu vaccina-
tion was significantly greater in the following patient
subgroups: men, age >65, with non-ST segment eleva-
tion AMI, with elevated enzyme levels on admission,
non-diabetic patients, non-smokers, patients with no
history of previous revascularization, and those with a
TIMI risk score >6. 

Flu vaccination favored a greater reduction in inci-
dence of the composite endpoint among subgroups
with a higher baseline risk (age >65, diabetic patients,
TIMI risk score ≥ 6). However, the benefits of flu
vaccination were also seen in those who a priori were
not at high risk (non-diabetic patients, non-smokers,
patients with no history of revascularization).
Significantly, risk reduction was greater among those
diagnosed as having non-ST segment elevation AMI
(RR reduction 0.13; 95% CI, 0.03-0.52) when compa-
red to patients with ST-segment elevation AMI (RR
reduction 1.0; 95% CI, 0.42-0.38) (Figure 2).

DISCUSSION

In most of the subgroups in this trial, patients diag-
nosed as having myocardial infarction benefited con-
sistently from flu vaccination. We are aware that the
trial involved a limited number of patients and that
random factors may well be involved. However, we
believe that independent non-specific activation of B
lymphocytes may be due to the existence of a clearly
unstable clinical condition probably involving endot-
helial damage in circumstances in which, a priori, the

absence of clinical instability would suggest a diffe-
rent immune status, such as occurs in the context of
planned transluminal CA in apparently stable patients.

Earlier epidemiological studies showed a reduction
in cardiovascular events in association with flu vacci-
ne administration in patients diagnosed as having
myocardial infarction, and also found evidence that flu
vaccine reduced the risk of stroke.4,5 However, becau-
se this is the first controlled prospective study of flu
vaccination in patients with myocardial infarction, no
data are available from similar studies with which we
could compare our results.

Subgroup analysis 

In well-known case studies of antithrombosis the-
rapy, analysis of the data obtained from particularly
positive trials generally shows consistent benefits in
subgroups of patients with clinical characteristics re-
markably similar to those of the FLUVACS popula-
tion.9 This is the case for the Efficacy and Safety of
Subcutaneous Enoxaparin in Non-Q-Wave Coronary
Events Study Group (ESSENCE)13 and in the
Thrombolysis In Myocardial Infarction (TIMI) 11B
study,14 for example. In both cases, enoxaparin15 was
significantly more effective in patients with ST-seg-
ment depression, aged >65, non-smokers, and in those
with a history of previous myocardial revasculariza-
tion.

We should stress, however, that this benefit was li-
mited to the first 43 days of treatment and that it ten-
ded to weaken during follow-up. In the FLUVACS
trial, the rate of events continued to diminish during
follow-up in each of the groups, which suggests an ad-
ditional benefit in comparison with conventional treat-
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TABLE 1. Baseline characteristics of patients.

Myocardial infarction group

Characteristics
Group A (vaccination) Group B (control)

n=100 n=100

Age, average in years 64 66

Men 65 73

STEMI 47 37

Previous infarction 21 (45%) 20 (54%)

History of thrombolysis 13 (27%) 12 (32%)

Primary angioplasty 6 (13%) 5 (14%)

Neither lysis nor primary TCA 28 (60%) 20 (54%)

NSTEMI 53 63

Hypertension 56 33

Diabetes 20 19

Previous myocardial infarction 14 14

Smoking habit 42 30

MRS or previous angioplasty 14 23

TCA indicates transluminal coronary angioplasty; MRS, myocardial revascula-
rization surgery; CK, creatine kinase; CK-MB, creatine kinase, MB fraction;
NSTEMI, non-ST segment elevation myocardial infarction; STEMI, ST-seg-
ment elevation myocardial infarction; TnT, troponin T.



ment beyond the pro-thrombotic risk window that fo-
llows an acute coronary accident.

In the Randomised Trial of Roxithromycin in Non-
Q-Wave Coronary Syndromes: Roxis Pilot Study (RO-
XIS),6 the initial benefit, achieved through an uncon-
ventional pharmacological strategy in patients with
acute coronary syndrome, was diminished at 90 days
of follow-up,16 and no special benefits or adverse ef-
fects were detected in the subgroups of patients enro-
lled. The same can be said of the Azithromycin in

Acute Coronary Syndrome (AZACS) study,17 which
was based on a population with characteristics similar
to those of the ROXIS study participants. Although
ANZACS patients were treated with antibiotics for a
shorter period than ROXIS patients, the curves repre-
senting adverse events diverged during early stages of
follow-up but tended to converge in the longer term.
This may indicate that the suppressive therapy admi-
nistered in these studies was insufficient, or perhaps
that other little known immunological mediators play
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Fig. 1. Kaplan-Meier curve.
Event-free evolution (death,
nonfatal myocardial reinfarc-
tion, recurrent angina promp-
ting urgent myocardial revas-
cularization) at 6-month
follow-up.

Fig. 2. Rate of events and re-
lative risk (RR) with 95% con-
fidence interval (CI) for com-
posite endpoint (death,
nonfatal myocardial reinfarc-
tion, recurrent angina promp-
ting urgent myocardial revas-
cularization) in the different
subgroups.



an active role after the first months following an acute
coronary event.18

Dimayuga et al19 investigated the effect of B cell re-
constitution in immunodeficient mice with induced en-
dothelial damage, and found that these cells success-
fully modulate tissular aggression. In Sweden,
Caligiuri and Hansson20 found that splenectomy in apo
E-deficient hypercholesterolemic mice aggravated the
development of atherosclerosis. They later transferred
spleen cells to the same mice, which significantly re-
duced the progress of the disease. 

Clearly, bacterial and viral infections can stimulate
immune reaction through specific and non-specific
mechanisms that recall and simulate molecular struc-
tures known for maintaining chronic illness with a sig-
nificant inflammatory component, as is the case of at-
herosclerosis.21 The conditions that determine how the
innate and acquired immune systems ultimately contri-
bute to the pathogenesis of these entities remain uncle-
ar. 

This study is a post-hoc analysis of a previously
published trial showing that the benefit of administe-
ring flu vaccine as a concomitant treatment in pa-
tients with myocardial infarction is consistent in
most of the subgroups analyzed. In patients with high
baseline risk, such as those >65 years, with diabetes
and with a TIMI risk score ≥6, we found a statisti-
cally significant reduction in composite endpoint in-
cidence at 6-month follow-up. Smokers and patients
with ST-segment elevation myocardial infarction did
not benefit from the administration of flu vaccina-
tion, probably because of the size of the sample (72
and 74 patients, respectively). These results are con-
sistent with those of Nichol et al,22 who consistently
found a significant benefit in the use of flu vaccine in
all subgroups of patients analyzed whether they were
at low, intermediate or high clinical risk, regardless
of age group. These results, which are neutral in
terms of the benefits to the population with ST-seg-
ment elevation AMI, agree with those recently pu-
blished by Zahn et al,23 who found that combining ro-
xithromycin had no benefit in patients with
ST-segment elevation AMI. Similarly, patients in the
planned percutaneous coronary procedures group did
not benefit either, probably because of the limited
number of patients in the sample.
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