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VIP-ACS – Vaccination against Influenza to Prevent cardiovascular 
events after Acute Coronary Syndromes
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Win ratio method for composite outcomes



Introduction 

• ACSs represent the leading cause of death and disability globally.

• Influenza infection is associated with increased risk of CV events.

(influenza triggers the inflammatory immune responses → promote 

instability of coronary lesions→ rupture or erosion)
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Introduction 

• A meta-analysis of RCTs (influenza vaccination vs. placebo or control)

45% reduction in major adverse CV events in a recent ACS.

 [RR: 0.55; 95% CI: 0.41–0.75]

• Recent studies → increased vaccine dose considerably improves 
immunogenicity against influenza, resulting in fewer respiratory tract 
infections and hospitalizations.

• Yet ideal timing and dosage remain unclear (for high-risk population)
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Aim of the study

Double dose influenza vaccine

(in-hospital) 

Standard dose influenza vaccine

(30 days after randomization) 

Reducing the risk of major 

cardiopulmonary events

Population: patients hospitalized with an ACS
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Methods 
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Methods

Population 

• Patients aged 18 years or older hospitalized with ACS

• within 7 days of hospital admission 

• not previously vaccinated for the current influenza season

Patients were enrolled between 

• 1 July until 30 November during the 2019 season

• 1 March until 30 November during the 2020 season
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Methods 

Key exclusion criteria

• Previous vaccination with the season’s influenza vaccine, 

• History of hypersensitivity or anaphylaxis to any vaccine component, 

• History of Guillain-Barré syndrome within 6 weeks of an influenza vaccination,

• Pregnant or breastfeeding women. 
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Methods 

Setting – 25 health centres in Brazil

The study 

• Led by an academic steering committee and 

• Sponsored by a grant from the Brazilian Ministry of Health.

• The study was registered with ClinicalTrials.gov (NCT04001504). 
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Randomization

Randomly assigned (1:1) to receive double dose or standard dose vaccine.

Concealed randomization; with the use of a central, interactive automated web-
based system, REDCap  software, stratified by research centre, using blocks of 8, 
10, and 12.

Open label design; but the blinded adjudication of outcomes and blinded for 
statisticians and data analysts
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Intervention 

• VIP-ACS used a quadrivalent inactivated influenza vaccine (Fluarix®, 
GlaxoSmithKline Biologicals NL daer SmithKline Beecham Pharma GmbH & Co, 
Wavre, Belgium) 

Double dose → during the index hospitalization, as soon as possible after randomization

Standard dose → 30±5 days after randomization during outpatient follow-up 
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Intervention 

Follow-up visits 

• 30±5 days, 6 months±10 days, and 12 months±20 days after randomization to 
monitor adverse events and potential study outcomes. 

• 7±2 days after study vaccine administration to monitor any local or systemic 
adverse reaction to the vaccine. 
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Outcomes 

The primary outcome

A hierarchical composite of 

• all-cause death, 

• myocardial infarction, 

• stroke, 

• hospitalization for unstable angina, 

• hospitalization for heart failure, 

• urgent coronary revascularization, and 

• hospitalization for respiratory infections 

  (excluding hospital admissions for COVID-19)

The key secondary outcome

A hierarchical composite of MACE

• CV death, 

• myocardial infarction,

• stroke 
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Outcomes 

Other secondary outcomes → Individual components of

• all-cause death, 

• CV death, 

• myocardial infarction, 

• stroke, 

• hospitalization for unstable angina, 

• myocardial revascularization (urgent), 

• myocardial revascularization (urgent and 
non-urgent), 

• hospitalization for heart failure, 

• stent thrombosis, 

• hospitalization for respiratory or pulmonary 
infections,

• hospitalization for respiratory or pulmonary 
infections including COVID-19. 
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Outcomes 

Safety outcomes 

• Serious adverse events reported through 12 months. 

• Adverse events of special interest related to vaccination during the first 7 days 
after vaccine administration.
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Impact of the COVID-19 pandemic

1. National influenza vaccination campaign 

2. Patients objected to return for in-person visits

3. Widespread use of face masks (→ potentially attenuated the effect of the study 
intervention)

Protocol amendment was done 

(prior to study termination and database lock)

• Change from time-to-event analysis to win ratio method 

• Recalculation of required sample size (→ power 82.6% to detect treatment effects)
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Statistical analysis 

1. Unmatched win ratio method, as described by Pocock et al. (Primary analysis) 

2. Unadjusted Cox proportional hazards models

3. Subgroup analyses

4. Safety analysis 

Intention-to-treat population comprising all patients who underwent randomization.

A P-value of <0.05 was defined as statistically significant. 

The R software, version 4.2.0.
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Step 1: Forming pairs 

Steps of win ratio analysis  (unmatched approach)

➢ Every patient in the intervention group 

pairs with every patients in the control 

group

Nt x Nc = 5 x 5 = 25 pairs
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Step 2: Deciding win or lose

Death

Censored

A win on death

A

A

B

B

Ties on death

A

A

B

B

Steps of win ratio analysis  (unmatched approach)
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15 wins

5 looses

25 pairs comparisons 5 ties

2 wins

1 looses

2 ties

0 wins

2 looses

Outcome 2: MIOutcome 1: death Outcome 3: Stroke

Step 3: Calculating win ratio

Steps of win ratio analysis  (unmatched approach)

*Kayla Chiew 2023  Composite outcomes and making sense of the ‘win ratio’ 
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Results 
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Figure: CONSORT—trial profile and analysis.
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Baseline characteristics of patients
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Baseline characteristics of patients (Cont.)
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25Figure: Win ratio analysis for primary outcome
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Figure: Win ratio analysis for primary outcomes and components
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Figure: Win ratio analysis for key secondary outcome and components
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Figure: Kaplan–Meier event curves using Cox regression for primary outcome as 
time-to-first event analysis. (A) Primary outcome, (B) Key secondary outcome 28



Table: Kaplan–Meier event curves using Cox regression for 
secondary outcome as time-to-first event analysis 
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Figure: Primary outcome in all pre-specified subgroups.

30



Figure: Primary outcome in all pre-specified subgroups. (cont.)
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Discussion & 
Conclusion 
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Discussion & conclusion 

• A double-dose vaccine during hospitalization did not improve cardiopulmonary 
outcomes at 12 months among patients with ACS

• Results were consistent for different analytical methods, for secondary outcomes 
and for pre-specified subgroups. 

• Self-reported systemic reactions or investigator-reported adverse events 

 →  not different between groups.
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Discussion & conclusion 

• The standard-dose influenza vaccination is sufficient to prevent major 
cardiopulmonary outcomes in high CV risk patients. 

• The VIP-ACS study suggests that influenza vaccination itself, regardless of the 
timing or dosing, should probably be offered to all patients after an ACS.
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Discussion & conclusion 

Strengths 

• Concealed allocation by a central web-based randomization system.

• Intention-to-treat analysis.

• Blinded adjudication of outcomes by an independent clinical events committee. 

• Follow-up was complete despite the COVID-19 pandemic.
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Discussion & conclusion 

Limitations 

COVID-19 pandemic affected 

• Trial enrolment and operations, leading to a decision to amend the trial protocol, 
which resulted in revised sample size and early termination. 

• 2% of patients in the double-dose vaccine group and 12% in the standard-dose 
group did not receive the intervention. 
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Thank you for your attention…

38Photo: https://www.fiercepharma.com/
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