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Abstract

Background. Observational and small randomised studies suggest that influenza vaccine may

reduce future cardiovascular events in patients with cardiovascular disease.

Methods. We conducted an investigator-initiated, randomised, double-blind trial to compare
inactivated influenza vaccine with saline placebo administered shortly after myocardial
infarction (MI) (99.7% of patients) or high-risk stable coronary heart disease (0.3%). The
primary endpoint was the composite of all-cause death, Ml, or stent thrombosis at 12 months.
A hierarchical testing strategy was used for the key secondary endpoints: all-cause death,

cardiovascular death, MI, and stent thrombosis.

Results. Between October 1, 2016, and March 1, 2020, 2571 participants were randomized
(1290 influenza vaccine and 1281 placebo) at 30 centers across eight countries; of these 2532
received their allocated study treatment (1272 influenza vaccine and 1260 placebo) and were
included in the modified intention to treat analysis. Over the 12-month follow-up, the primary
outcome occurred in 67 participants (5.3%) assigned influenza vaccine and 91 participants
(7.2%) assigned placebo (hazard ratio, 0.72; 95% confidence interval, 0.52 to 0.99; P=0.040).
Rates of all-cause death were 2.9% and 4.9% (hazard ratio, 0.59; 0.39 to 0.89; P=0.010), of
cardiovascular death 2.7% and 4.5%, (hazard ratio, 0.59; 0.39 to 0.90; P=0.014), and of Ml
2.0% and 2.4% (hazard ratio, 0.86; 0.50 to 1.46, P=0.57) in the influenza vaccine and placebo

groups, respectively.

Conclusions. Influenza vaccination early after an Ml or in high-risk coronary heart disease
resulted in a lower risk of a composite of all-cause death, MI, or stent thrombosis, as well as a

lower risk of all-cause death and cardiovascular death at 12 months compared with placebo.

Trial registration. ClinicalTrials.gov NCT02831608,
https://clinicaltrials.gov/ct2/show/NCT02831608
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Introduction

Inflammation plays a central role in atherosclerotic progression from initiation to rupture of
atherosclerotic plaques. While the inflammatory process is multifactorial, exogenous
pathogens, including influenza virus, may modulate the inflammatory response.! A positive
association of influenza with the risk of cardiovascular events was described in a study of
influenza epidemics from 1915 to 1929, including the 1918-1920 pandemic.? Later
observational studies have confirmed a temporal association.®” A few clinical trials of influenza
vaccine vs. no vaccine or placebo in high risk patients with cardiovascular disease observed
fewer cardiovascular events with vaccine,®° but a recent large randomized trial in a high-risk
cardiovascular population comparing high-dose trivalent influenza vaccine with standard-dose
quadrivalent vaccine found no differences in mortality or cardiopulmonary hospitalisations.*!
Evidence from large clinical trials is required to reliably assess whether influenza vaccination

is effective in preventing future cardiovascular events in patients with cardiovascular disease.?

In the Influenza vaccination After Myocardial Infarction (IAMI) trial, we hypothesized that
influenza vaccination may reduce the combined incidence of death, myocardial infarction (Ml),

and stent thrombosis in patients with recent Ml or high-risk coronary disease.
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Methods

The IAMI trial was a randomized, double-blind, placebo-controlled, investigator-initiated trial
designed to evaluate efficacy of influenza vaccine following MI or percutaneous coronary
intervention (PCI) in high-risk patients with coronary artery disease. The trial was conducted
at 30 centers in 8 countries (Sweden, Denmark, Norway, Latvia, the UK, Czech Republic,
Bangladesh and Australia) from October 2016 through February 2020. Participants were
enrolled during the influenza season from September through February in northern hemisphere

sites, and from May through September in the southern hemisphere (Bangladesh and Australia).

The trial was conducted in accordance with the Declaration of Helsinki and the principles of
Good Clinical Practice and was approved by the Swedish Ethical Review Agency (Dnr
2014/264) and the ethical review board and national regulatory authority of each participating
site. Written informed consent was provided by the participants. Data were collected and
analyzed by the investigators. The IAMI trial is registered at ClinicalTrials.gov (number
NCT02831608) and at the European Union Drug Regulating Authorities Clinical Trials
Database (number 2014-001354-42).

Project coordination, medical review, data management, and site monitoring were coordinated
at Orebro University Hospital. Statistical oversight and analysis were performed by statisticians
at the London School of Hygiene & Tropical Medicine. The trial was overseen by a data safety
and monitoring board of independent experts which periodically reviewed data by treatment
group but decided not to break the code as to which group received influenza vaccine or

placebo.

PARTICIPANTS

Participants were eligible if they had ST-elevation myocardial infarction (STEMI) or non-
STEMI and had completed coronary angiography or PCI. The minimum age of eligibility was
18 years. Participants were excluded if they had received an influenza vaccination during the
prior 12 months, intended to be vaccinated during that influenza season, or met other exclusion
criteria (supplementary file p 7). Participants were not revaccinated within the trial setting and
could not be re-enrolled in multiple influenza seasons. To optimize recruitment, changes were

made to the enrollment criteria during the course of the trial to include: patients with stable
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coronary artery disease if they were 75 years or older, and had at least one additional risk
criterion as specified in the supplementary file. Exclusion of subjects who had received
influenza vaccination during the prior 12 months was changed to exclude subjects who had
received influenza vaccination during the ongoing influenza season. In Bangladesh, inclusion

criteria did not include coronary angiography or PCI.

Participants were allowed to obtain influenza vaccination outside of the study on their own
behalf. Baseline information was collected from national heart disease registries in Sweden (all
sites) and Denmark (3 of 5 sites), and from electronic case report forms at other participating

sites.

TRIAL PROCEDURES

We randomly assigned participants in a 1:1 ratio to receive either influenza vaccine or placebo
through a secure web-site. Randomization lists were generated with a permuted block design
prepared by a data scientist not involved in the trial and stratified according to trial site (block

size 6).

At each site, study nurses not otherwise involved or participating in the study prepared 0.5 ml
of the trial medication out of the participants’ sight and administered it as a deep subcutaneous
or intramuscular injection in the deltoid region within 72 hours of coronary angiography/PCI
or, in Bangladeshi centers, hospital admission. The study participants and all other study
personnel were blinded to group assignment. The trial protocol and a list of investigators is

provided in the supplementary file.

Influenza vaccine content was consistent with WHO recommendations according to season and
hemisphere; trivalent inactivated vaccine (Vaxigrip) in the 2016 northern hemisphere season
and quadrivalent inactivated vaccine (Vaxigrip Tetra or FluQuadri) in the following seasons
(Table S1). Influenza vaccine was provided by Sanofi Pasteur, which had no role in the design
or conduct of the study or in preparation or review of the manuscript. Placebo was sterile 0.9%

normal saline solution.

OUTCOMES
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The primary endpoint was the composite of all-cause death, MI, or stent thrombosis at 12 months
post-randomization, assessed during a telephone interview with participants or next of kin. If the
patient or relatives could not be contacted, information was collected through review of hospital
records. The three components of the primary composite endpoint plus cardiovascular death, all at
12 months, were considered key secondary efficacy endpoints. Secondary exploratory endpoints
included unplanned revascularization; stroke or transient ischemic attack; the composite of
cardiovascular death, MI, or stent thrombosis; and hospitalization for heart failure or
hospitalization for arrhythmia. Source documents of all primary and secondary endpoints were
collected for adjudication by an independent event committee composed of experienced

cardiologists who were blinded to the trial group assignments.

Enrolled participants were provided with a questionnaire to document local and systemic reactions
to vaccination for 1 week. Serious adverse events were recorded and graded throughout the 12-

month follow-up period.

STATISTICAL ANALYSIS

Sample size was calculated based on three smaller randomized studies 81° and demographic
data from annual Swedish health registry reports (accessible at

http://www.ucr.uu.se/swedeheart/). The composite 12-month primary endpoint of all-cause

death, new MI, or stent thrombosis was estimated at 10.0% for individuals randomized to

placebo.

An analysis of data from Swedish health registry reports on 11761 individuals with stable
coronary artery disease identified a subgroup with a 12-month risk of cardiovascular events
equal to that seen in patients with STEMI and non-STEMI. In individuals with stable coronary
artery disease >75 years of age with at least one additional risk criterion (Supplementary file),
the risk for the primary composite endpoint was calculated to be equivalent to that of patients
with MI.

We calculated that 386 events would need to occur for the study to have an 80% statistical
power to detect a 25% reduction in the primary endpoint in the influenza vaccination group,
corresponding to a hazard ratio (HR) of 0.75 with two-sided alpha = 0.05, requiring 2186

participants per group. We used a log-rank test stratified by center to compare the time from
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randomization to the first occurrence of the primary endpoint. Cumulative incidence of the
primary endpoint at 12 months was estimated by the Kaplan-Meier method, and a Cox
proportional-hazards model stratified by center was used to estimate the HR and 95%
confidence interval (Cl). The same approach was used for secondary endpoints. We
prespecified a fixed sequence hierarchical testing approach for the four key secondary endpoints
to control the type-1 error rate: all-cause death, cardiovascular death, MI, stent thrombosis.
Other secondary endpoints were considered exploratory. Potential interactions between study
treatment and eight prespecified subgroups were evaluated using a Cox proportional-hazards
model. All analyses were performed on a modified intention-to-treat population comprising all
patients who underwent randomization and received the study treatment. Patients who
withdrew consent after receiving the study treatment were censored at the date of withdrawal
of consent. Patients who were lost to follow-up at 12 months were censored on the day of

randomization.

We performed an exploratory meta-analysis for the key secondary endpoint of cardiovascular
death at one year, combining our results with those from published randomized clinical trials
which had investigated the effect of influenza vaccination in patients with cardiovascular
disease. Estimates of the log HR and its standard error were obtained from the reported HRs
and 95% Cls and a pooled estimate was obtained using a fixed-effect model with weights

calculated using the inverse variance method.

All analyses were performed using Stata version 16.1 (College Station, Texas).

PATIENT AND PUBLIC INVOLVEMENT

No patients were involved in the design of the study, nor were any patients involved in the

implementation, recruitment, or interpretation of the results.
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Results

Due to the coronavirus disease 2019 pandemic, the data safety and monitoring board decided
on April 7, 2020 that it would not be feasible for the trial to continue recruitment, since
transmission of influenza was expected to decrease, and Covid-19 related deaths were deemed

likely to become common in both arms of the trial, making results difficult to interpret.

From October 1, 2016 to March 1, 2020, 6696 patients were screened, of whom 2571 provided
written informed consent and underwent randomization; 2532 received influenza vaccination
or placebo and were included in the modified intention-to-treat analysis (Figure 1, Table S2).
The baseline characteristics of the participants were well-balanced between the trial groups
(Table 1). The mean (xstandard deviation [SD]) age of the participants was 59.9+11.2 years,
with 462 (18.2%) female, 870 (35.5%) current smokers, and 528 (21.1%) with diabetes. A total
of 1348 (54.5%) were admitted with STEMI, 1119 (45.2%) with non-STEMI and eight (0.3%)
with stable coronary artery disease. A total of 1868 participants (74.3%) were treated with PCI,
and 587 (23.4%) received medical treatment only (Table S3). Left ventricular ejection fraction
at discharge, assessed by echocardiography, was normal in 60.5% of participants, slightly
reduced in 27.5%, moderately reduced in 9.9%, and severely reduced in 2.2%. Medication at

discharge reflected current clinical practice (Table S3).

The primary composite endpoint occurred in 67 participants (5.3%) assigned to influenza
vaccine and 91 participants (7.2%) assigned to placebo (HR 0.72; 95% CI 0.52 to 0.99;
P=0.040) (Table 2, Figure 2). With respect to key secondary endpoints, the rates of all-cause
death were 2.9% in the influenza vaccine group and 4.9% in the placebo group (HR 0.59 [95%
Cl1 0.39 to 0.89], P=0.010). Rates of cardiovascular death were 2.7% and 4.5%, respectively
(HR 0.59 [95% CI 0.39 to 0.90], P=0.014), and of MI were 2.0% and 2.4%, respectively (HR
0.86 [95% CI 0.50 to 1.46], P=0.57). Causes of death were mainly cardiovascular (Table S4).
None of the 8 patients in the stable coronary artery disease group experienced an event. Across
all subgroups, the findings were consistent with the primary composite endpoint result (Figure
3). Although not part of the prespecified subgroups we also tested if the treatment effect differed

by country but there was no evidence of this (p=0.75).

Serious adverse events were rare and of similar type and incidence in the influenza vaccine and

placebo groups (Table S5). Solicited systemic reactions within the seven days post-injection
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were reported at a similar incidence in the two groups, while injection site reactions like pain,
redness, swelling, and hardening were reported significantly more often in participants assigned
to influenza vaccine (Table S6). In both groups, about one in seven participants reported
receiving influenza vaccine and about 6% of participants reported contracting acute respiratory

illness during the 12-month follow-up period (Table S6).

We searched PubMed, up to June 10, 2021, for published randomized clinical trials assessing
the effect of influenza vaccination among patients with coronary artery disease. The search
terms were (“‘coronary artery disease” or “ischemic heart disease” or “myocardial infarction”)
AND (“influenza vaccination” or “influenza immunization”) AND (“clinical trial” or
“randomized”). We identified three other trials with 1-year follow-up data that have compared
influenza vaccine with no vaccine or placebo in high-risk patients with cardiovascular disease:
the FLU Vaccination Acute Coronary Syndromes and Planned Percutaneous Coronary
Interventions Study (FLUVACS, 35 cardiovascular deaths in 301 patients);® the Influenza
Vaccination in Prevention From Acute Coronary Events in Coronary Artery Disease study
(FLUCAD, 4 cardiovascular deaths in 658 patients)® and Phrommintikul, A. et al. (17
cardiovascular deaths in 439 patients).'° The pooled estimate of cardiovascular death of the HR
from the fixed-effect meta-analysis of all four trials was 0.51; 95% CI, 0.36 to 0.71; P=0.0001.
There was no evidence of between study heterogeneity (P=0.48, 1-squared=9.7%) (Figure S1).
A random-effects model produced almost identical results (HR=0.50; 95% CI 0.35 to 0.73
p=0.0003).
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Discussion

Among participants with Ml or high-risk coronary heart disease, influenza vaccine administered
within 72 hours of an invasive coronary procedure or hospitalization resulted in a lower risk at
12 months of a composite primary outcome of all-cause death, Ml, or stent thrombosis, as well
as a lower risk of all-cause death and of cardiovascular death compared with placebo. The
results were consistent across subgroups and in agreement with a recent meta-analysis of
randomized trials and observational studies comprising almost 240 000 patients with
cardiovascular disease with a median follow-up of 19.5 months reporting influenza vaccine
associated with reduced risk of all-cause and cardiovascular mortality but not with MI

compared with controls.®®

In this study, participants assigned to influenza vaccine reported more injection site reactions
than participants assigned to placebo, but there were no differences between groups in self-
reported systemic reactions or in investigator-reported adverse or serious adverse events,
confirming earlier findings that influenza vaccine can be safely administered after a

cardiovascular event 814

The greatest positive effect of influenza vaccine in patients with cardiovascular disease may be
seen in the highest-risk subjects with recent acute coronary syndrome.*® This observation seems
supported by our findings and the findings of the FLUVACS study (200 patients with MI and
101 for whom PCI was scheduled)® where the primary endpoint of cardiovascular death at 1
year was significantly lower among patients assigned influenza vaccination and by the study by
Phrommintikul, A. et al. (439 patients with acute coronary syndrome)*® where the primary
endpoint of major cardiovascular events was lower among patients assigned influenza
vaccination. Conversely, the FLUCAD study of 658 mostly stable patients with coronary artery
disease randomized to influenza vaccination or placebo revealed no difference in the composite

primary endpoint of cardiovascular death, MI, and coronary revascularization after 1 year.®

The circulating strains of influenza varied over the study years, and included A(H3N2),
A(HIN1)pdmO09, and B. In the two seasons when influenza vaccine most favorably impacted
outcome (2017-18 and 2019-20, Figure 3) the corresponding estimated vaccine effectiveness

was also good, up to 60%,® " while vaccine effectiveness was poorer in the other two study
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seasons (2016-17 and 2018-19).18 1° Time-to-event curves (Figure 2) in this study began to
separate early post-injection and stabilized at around three months, indicative of a therapeutic
effect during the wvulnerable early phase post-MI characterized by a high level of
inflammation.? Influenza vaccination results in early immune activation with strong
upregulation of genes involved in interferon signaling and antigen presentation pathways
along with lowering of pro-inflammatory cytokines 22 and may exert an anti-inflammatory and
plaque stabilizing effect.? Another explanation to our findings is that influenza infection may
trigger an acute cardiovascular event,® and patients suffering Ml are at the highest risk of a new
cardiovascular event in the initial ensuing months,?* a time period where preventing influenza

could be of particular importance.

Since influenza vaccination carries a class I, level of Evidence B recommendation in both
American and European secondary prevention cardiovascular guidelines, % % it could be
considered controversial to conduct a randomized clinical trial in which half of the patients
received placebo. However, current guidelines are based mostly on evidence from observational
studies, timing of influenza vaccination following an acute cardiovascular event is unknown,
and influenza immunization rates remain low. % In the IAMI study only patients not routinely
receiving yearly influenza vaccination and not planning to be vaccinated during the current
influenza season could be enrolled. Also, participants were allowed to obtain influenza
vaccination after study enrolment on their own behalf. The findings of the IAMI study indicate
that in-hospital vaccination after M1 during the influenza season is safe and offers protection
equivalent to standard therapies like statins and angiotensin-converting enzyme inhibitors.? In-
hospital influenza vaccination as routine following MI will likely also lead to higher patient

treatment compliance.?®

This trial has several limitations. First, in part because the trial was stopped early because of
the Covid-19 pandemic, the power to detect differences in the primary endpoint was reduced.
Results of analyses of clinical trials ended early tend to exaggerate the effects of a treatment .
Second, participants enrolled in Bangladesh did not routinely undergo invasive investigation
and treatment, thus precluding assessment of stent thrombosis, which was one of the three
components of the primary endpoint. Third, trivalent vaccine was used in the first study season

and quadrivalent in the following seasons. Fourth, only eight patients with high-risk stable
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coronary artery disease were enrolled. Lastly, we did not evaluate the effect of influenza

vaccination outside of influenza seasons.

In participants with Ml or high-risk coronary disease in-hospital influenza vaccination resulted
in lower risk of a composite of all-cause death, M, or stent thrombosis; lower risk of all-cause
death; and lower risk of cardiovascular death at 12 months compared with placebo. In addition,
our exploratory meta-analysis, for this trial plus three previous trials,>° demonstrated a
reduction by half of cardiovascular death at one year in patients assigned to influenza
vaccination. Overall, these findings suggest that influenza vaccination should be considered as

part of in-hospital treatment after MI.
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Figure 1.

Allocation, follow-up, and analysis of trial participants.
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Figure 2.

Kaplan-Meier event curves of the influenza vaccine and placebo groups for the primary
composite endpoint of all-cause death, myocardial infarction, or stent thrombosis in a time-to-
event analysis (A); for all-cause death (B); for cardiovascular death (C); and for myocardial

infarction (D).

Figure 3.

Hazard ratios for the primary composite endpoint of all-cause death, myocardial infarction, or
stent thrombosis within 12 months according to predefined subgroups. Hazard ratios (black
squares) and 95% confidence intervals (horizontal lines) are shown. MI = myocardial
infarction, NSTEMI = non-ST-elevation myocardial infarction, and STEMI = ST-elevation

myocardial infarction.
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Table 1: Baseline Characteristics of the Patients According to Randomisation

Vaccine Placebo

(N=1272) (N=1260)
Age, yr 60.1 (x11.0) 59.6 (+11.4)
Male sex — no. (%) 1036 (81.4) 1034 (82.1)

ST-segment elevation MI — no. (%)
Non-ST-segment elevation MI — no. (%)
Stable coronary artery disease — no. (%)
Body-mass index, kg/m?

Diabetes — no. (%)

Smoking status — no. (%)

Never smoked
Former smoker
Current smoker

Hyperlipidemia — no. (%)
Hypertension — no. (%)

Previous MI — no. (%)

Previous PCI — no. (%)

Previous CABG - no. (%)

Killip class >2 — no. (%)

Number of diseased vessels — no. (%)

Normal

1-vessel disease
2-vessel disease
3-vessel disease
Left main disease

665/1239 (53.7)
568/1239 (45.8)
6/1239 (0.5)
27.5 (+5.0)
281/1253 (22.4)

463/1232 (37.6)
332/1232 (26.9)
437/1232 (35.5)
427/1257 (34.0)
650/1251 (52.0)
191/1253 (15.2)
138/1257 (11.0)
28/1258 (2.2)
50/1157 (4.3)

33/1062 (3.1)
546/1062 (51.4)
268/1062 (25.2)
148/1062 (13.9)

67/1062 (6.3)

683/1236 (55.3)
551/1236 (44.6)
2/1236 (0.2)
27.4 (+5.1)
247/1254 (19.7)

461/1222 (37.7)
328/1222 (26.8)
433/1222 (35.4)
409/1249 (32.7)
595/1251 (47.6)
172/1249 (13.8)
129/1257 (10.3)
37/1257 (2.9)
45/1155 (3.9)

27/1050 (2.6)
590/1050 (56.2)
228/1050 (21.7)
148/1050 (14.1)

57/1050 (5.4)

18

Numbers in table are mean (+ standard deviation) or frequency/total (percentage); percentages are
calculated out of all non-missing values; body-mass index was missing for 65 and 59 patients in the
vaccine and placebo groups respectively.
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Table 2: Primary, Key Secondary and other Secondary Endpoints

Vaccine Placebo Hazard Ratio
P-value

(N=1272) (N=1260) (95% CI)
Primary Endpoint, no.(%6)
All-cause death, myocardial infarction, stent thrombosis 67 (5.3) 91 (7.2) 0.72 (0.52-0.99) 0.040
Key Secondary Endpoints, no.(%o)
All-cause death 37 (2.9) 61 (4.9) 0.59 (0.39-0.89) 0.010
CV death 34 (2.7) 56 (4.5) 0.59 (0.39-0.90) 0.014
Myocardial infarction 25 (2.0) 29 (2.4) 0.86 (0.50-1.46) 0.57
Stent thrombosis 6 (0.5) 3(0.2) 1.94 (0.48-7.76) -
Other Secondary Endpoints, no.(%o)
CV death, myocardial infarction, stent thrombosis 64 (5.1) 86 (6.9) 0.73 (0.53-1.01) -
Stroke, including TIA 6 (0.5) 8 (0.7) 0.72 (0.25-2.08) -
Hospitalisation for heart failure 29 (2.3) 16 (1.3) 1.77 (0.96-3.27) -
Non-CV death 3(0.2) 5(0.49) 0.57 (0.14-2.40) -
Unplanned revascularisation 87/1205 (7.3) 76/1190 (6.5) 1.13 (0.83-1.54) -
Hospitalisation for arrhythmia 3/1263 (0.2)  7/1253 (0.6) 0.43 (0.11-1.64) -

Percentages are Kaplan-Meier cumulative percentage at 1 year; CV=cardiovascular; TIA=transient ischemic attack; p-value
from log-rank test; hazard ratio and 95% confidence interval from Cox PH model adjusting for center; unplanned
revascularisation and hospitalisation for arrhythmia are site reported events only.
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6696 patients were screened

2571 patients were randomised

4125 patients were not enrolled
1439 already vaccinated or intending vaccination
1202 patient declined
580 patient not eligible
430 other medical reasons
326 logistical reasons
148 other

18 did not receive study treatment
4 transferred
11 withdrew consent
3incorrectly randomized

1281 Placebo

21 did not receive study treatment
3 transferred

10 withdrew consent
Sincorrectly randomized
3 other

1272 (98.6%) received vaccine

1260 (98.4%) received placebo

2 withdrew consent
6 lost to follow-up

2 withdrew consent

3 lost to follow-up

1272 patients included in mITT analysis

1260 patients included in mITT analysis

Patients who withdrew consent after receiving the study treatment were censored at the date of withdrawal

of consent; patients who were lost to follow-up were censored with 0.5 days follow-up;
mITT=modified intention to treat population — all randomized patients who received the study treatment.
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Figure 3
Vaccine Placebo Hazard Ratio (95% CI) P value
patients with endpoint/total patients (%) for primary endpoint for interaction
Sex 0.56
Male 51/1030 (5.0) 87/1031 (6.5) — 0.76 (0.53-1.09)
Female 16/235 (6.8) 241225 (10.8) il 0.61 (0.32-1.15)
Age, years | 0.84
<65 42/840 (5.0) 55/824 (6.7) — 0.74 (0.50-1.11)
65+ 25/425 (5.9) 36/433 (8.4) —m- 0.69 (0.42-1.16)
Diabetes | 073
No 35/972 (3.6) 55/1007 (5.5) — 0.65 (0.43-1.00)
Yes 31/281 (11.0) 36/247 (14.6) —a 0.73 (0.45-1.18)
Current smoker | 0.29
No 45/795 (5.7) 67/789 (8.5) —| 0.65 (0.45-0.95)
Yes 22/437 (5.1) 23/433 (5.3) —— 0.95 (0.53-1.71)
Previous MI | 0.21
No 39/1062 (3.7) 66/1077 (6.1) ——| 0.59 (0.40-0.88)
Yes 26/191 (13.7)  25/172 (14.5) — 0.91 (0.53-1.58)
Inclusion criteria | 0.24
STEMI 27/661 (4.1) 31/680 (4.6) —— 0.90 (0.54-1.51)
NSTEMI 37/568 (6.5) 58/551 (10.5) ——| 0.60 (0.40-0.91)
Influenza season | 0.32
2016-17 5/150 (3.4) 4/142 (2.8) —@— 1.17(0.31-4.36)
2017-18 7/299 (2.3) 16/299 (5.4) —— 0.43 (0.18-1.05)
2018-19 13/297 (4.5) 11/296 (3.8) —— 1.19 (0.53-2.66)
2019-20 42/526 (8.0) 60/523 (11.5) —i 0.68 (0.46-1.01)
Hemisphere | 0.85
Northern 29/938 (3.1) 41/927 (4.4) — i 0.69 (0.43-1.12)
Southern 38/334 (11.4) 50/333 (15.1) —i 0.74 (0.48-1.12)

Favors Vaccine Favors Placebo



