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Background

• Influenza increases the risk of CV events 

and deaths

• A lower rate of CV events related to 

ischemia and death has been reported 

with influenza vaccination

• 80% of CV disease burden occurs in 

LMICs where use of influenza vaccine is 

extremely low



Trial Design

• A pragmatic, double-blind, randomized 

trial comparing inactivated influenza 

vaccine to placebo, to prevent CV 

outcomes in ten countries in Asia, the 

Middle East, and Africa over three 

influenza seasons

• Use of a placebo was in keeping with 

WHO criteria for vaccine trials in LMICs, 

participants allowed to use influenza 

vaccine outside of the trial 



Eligibility 

• Patients aged ≥ 18 years with a clinical diagnosis of heart 
failure and NYHA functional class II, III and IV

• Excluded: 

• - Anaphylactic reaction to a previous dose of TIV

• - Known IgE-mediated hypersensitivity to eggs

• - GBS within 8 wks of previous influenza  vaccine

• - Anaphylactic reaction to neomycin

• -Influenza vaccine in 2 of 3 previous years

• - Severe valvular disease where repair or replacement 

considered 



Study Vaccines

• 0.5 ml IM dose of inactivated influenza 

vaccine (VAXIGRIP vaccine, TIV or QIV if 

available)

• Placebo (0.5 ml saline)

• Administered annually for 3 influenza 

seasons



Co-Primary Outcomes 

• First Primary Outcome: composite of CV 

death, non-fatal MI, and non-fatal stroke 

• Second Primary: First Co-Primary and 

heart failure hospitalizations 



Secondary Outcomes 

• Components of Primary 

- Non-fatal MI

-Non-fatal Stroke

- CV deaths

• All hospitalizations

• Pneumonia

• All deaths



Sample size

• 5,000 participants, 80% power to detect 

reduction in primary composite from 17% 

in the control group to 14% in the vaccine 

group



Primary Analysis 

• Events (irrespective of influenza 

circulation) were analysed by ITT for the 

first and second primary composite 

outcomes

• Step-down fall-back approach, first 

primary composite (time to first event) at 

two-sided alpha 0.04, if not significant, 

second primary (recurrent events) tested 

at 0.01



Secondary Analysis 

• Time to event for secondary outcomes  

• Recurrent hospitalizations for heart failure 

and recurrent all-cause hospitalizations

• Analysis of events that occurred during 

peak influenza circulation and outside of 

them 



Baseline Characteristics



Heart Failure 



Co-Morbidity 



Medications



First Events by Study Group



First Events by Study Group



Recurrent Events by Study Group



First Events during Peak Influenza Season and Non-Peak 

Period 



First Events during Peak Influenza Season and 

Non-Peak Period 



First Events during Peak Influenza Season and Non-

Peak Period 



Kaplan Meier rates of the Primary Outcomes for First Events



Kaplan Meier rates of the First Primary Outcome during Peak 

Influenza Period and Non-Peak Period 



Kaplan Meier rates of the Second Primary Outcome during Peak Influenza

Period and Non-Peak Period



Summary 

• No significant difference in the primary outcomes 

between participants assigned to influenza vaccine 

versus placebo  

• Secondary outcomes of pneumonia and 

hospitalization were reduced in the influenza vaccine 

group

• During periods of peak influenza circulation, there was 

a significant reduction in first primary outcome, 

deaths, and pneumonia in influenza vaccine group 

compared to placebo
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