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“As long as flu 

viruses are 

circulating, 

vaccination 

should continue, 

even in January 

or later.”

Influenza Vaccination

in patients with diabetes

CDC:



Agenda

➢ Immunogenicity , safety ,effectiveness

➢ Influenza vaccination and CV mortality

➢ ADA 2022 guideline 



2018-2019 influenza season estimates show only 
62% of adults 18 years or older with diabetes 
received their influenza vaccination. 

U.S. Vaccination Rates for Adults are Low





Introduction

DM patients  are more susceptible to influenza infection.

In patients with diabetes, influenza infection is associated with an 
increased risk of complications, including hospitalization and death.

Annual vaccination against seasonal influenza is therefore recommended
by public health authorities worldwide for this high-risk group.

Impact of diabetes mellitus on mortality associated with pneumonia and influenza among non-Hispanic black and white US 
adults. Am J Public Health. 1999;89(11):1715–21. doi:10.2105/AJPH.89.11.1715. PMID:10553394.



To ensure an efficient vaccination against influenza in vulnerable populations, 
the WHO recommends a coverage rate of at least 75% in vulnerable 
populations. 

Despite recommendations of the WHO and public health authorities, 
vaccination uptake in this population remains suboptimal.

Vaccine hesitancy among people with diabetes may contribute significantly to 
suboptimal vaccination coverage.

World Health Organization. Prevention and control of influenza pandemics and annual epidemics: 2003

Introduction



One possible explanation for this finding may be lack of awareness of associated 
complications induced by influenza in this vulnerable group and possibly expected 
reduced vaccine performance due to immune dysfunction in patients with diabetes 
mellitus.

Influenza vaccination in people with type 2 diabetes, coverage, predictors of uptake, and perceptions. Result of the MADIABETES cohort a 7years 
follow up study. Vaccine. 2017;35(1):101–8.

Low vaccination rate



Focusing on more severe forms of infections and associated complications, previous 
systematic reviews reported that:

1. All cause hospitalization 
2. Hospitalization due to influenza or pneumonia during influenza season
3. All-cause mortality 

were reduced in elderly diabetic patients following seasonal influenza vaccination.

Bias in the measure of the effectiveness of seasonal influenza vaccination among diabetics. Prim Care Diabetes. 2016;10(6):398–406.

Introduction



In working-age diabetic patients, vaccination was associated with reductions in:

1. All-cause hospitalization 
2. Hospitalization for influenza and pneumonia

However, no direct effects on mortality were observed

Introduction



This systematic review was undertaken to update previous findings with the 
aim to provide a critical appraisal and summary of currently available data 
concerning the: 

➢ Immunogenicity 
➢ Safety, efficacy, effectiveness 
➢ Quality of life  
➢ Cost effectiveness of seasonal influenza vaccination in patients with 

diabetes.

Introduction



15 studies published between January 2000-March 2017

Immunogenicity of seasonal influenza vaccination in 
diabetic patients was generally comparable to that of 
healthy participants.



• No high-quality RCT of seasonal
influenza vaccination in diabetic
patients were identified for
inclusion in this review.

• Of the included studies, seven
were considered to be of
acceptable quality and eight were
considered to be of lower quality.



➢ Immunogenicity was not found to decrease with age in patients with diabetes, 
when comparing results of adult patients (mean age of 50 years) with results of 
elderly patients (mean age of 64 years).

➢ In a population of elderly patients (65 years old) good glycemic control was 
shown to be important to accurately measure immune response to seasonal 
influenza vaccination in this population.

Young and elderly patients with type 2 diabetes have optimal B cell responses to the seasonal influenza vaccine. Vaccine. 2013

Immunogenicity

Age Factor



One month after vaccination of diabetic patients:
• Seroconversion rates 24.0–58.0%
• Seroprotection 29.0–99.0%

• Seasonal influenza vaccination reduced the risk of hospitalization and
mortality in diabetic patients, particularly those aged 65 years.

• These review reinforce the need of annual influenza vaccination in
diabetic patients, particularly in alleviating severe complications such as
hospitalization or death.

Immunogenicity

Time



SCR ranged from :

44.0–54.9% for the A/H1N1 strain 
27.7–58.0% for the A/H3N2 strain 
24.0–54.3% for the B strain

SCR were above the criterion for licensure (i.e. >40%) for all vaccine strains in all
studies, except for the A/H3N2 strain in one study and for the B strain during a
second influenza season in another study.

The antibody response to influenza vaccination is not impaired in type 2 diabetics. Vaccine. 2015

Immunogenicity

Strain



No significant differences in SCR at one month post-vaccination for
individual vaccine strains were seen between patients with diabetes and
healthy participants in studies which included a control group, except against
the B strain in one study (24.0% versus 31.9%, respectively; p < 0.05).

The antibody response to influenza vaccination is not impaired in type 2 diabetics. Vaccine. 2015

Immunogenicity



SPR six months after seasonal influenza vaccination generally remained high for 
the A/H1N1 and A/H3N2 strains 

But decreased compared with the rates initially observed one month after 
vaccination.

Long-lasting immunogenicity of a virosomal vaccine in older children and young adults with type I diabetes mellitus. Vaccine. 2009

Immunogenicity



Five studies reported the effect of seasonal influenza vaccination on all-cause
mortality in patients with diabetes

All found seasonal influenza vaccination to be effective in preventing
mortality in diabetic patients, particularly those aged > 65 years

Effectiveness of influenza vaccination in working-age adults with diabetes: a population- based cohort study. Thorax. 2013

Effectiveness(mortality)



Effectiveness

Vamos et al. found that seasonal influenza vaccination was associated with a 50%
reduction in all-cause mortality during influenza seasons over the 7-year study
period in adult patients with type 2 diabetes

Effectiveness of the influenza vaccine in preventing admission to hospital and death in people with type 2 diabetes. CMAJ. 2016



In the study by Wang et al.hazard ratio for all-cause mortality was:

➢ 0.40 (95% CI 0.290.56) in patients aged 65–74 years

➢ 0.46 (95% CI 0.35-0.59) in those aged 75 years

➢ Who received influenza vaccination as compared to non-vaccinated

Effectiveness of influenza vaccination in elderly diabetic patients: a retrospective cohort study. Vaccine. 2013

Effectiveness



Looijman-Van den Akker et al. reported that vaccine effectiveness for the
prevention of all-cause mortality during influenza season was:

56% (95% CI 4%-80%) in diabetic patients aged 65 years 

24% (95%CI-70.6%-93%) in those aged 18–64years

Clinical effectiveness of first and repeat influenza vaccination in adult and elderly diabetic patients. Diabetes Care. 2006

Effectiveness(mortality)



Seasonal influenza vaccination was effective for the prevention of
hospitalization for pneumonia or influenza in diabetic patients aged 18–64
years, >65 years and >75 years in two studies.

As well as for the prevention of hospitalization for respiratory failure in
diabetic patients aged >75 years and ICU admission in those aged >65 years
in one of these studies

Effectiveness



Vaccine effectiveness for the prevention of hospitalizations due to influenza,
pneumonia, other acute respiratory disease, MI, CHF, stroke or diabetes
was.

• 70% (95% CI 39–85%) in patients aged 18–64 years

• 14% (95% CI -88-60%) in those aged >65 years.

Effectiveness



One study of acceptable quality reported that seasonal influenza 

vaccination reduced the cost of hospitalization in patients with diabetes by 
US $1283 (95% CI -2210, -355) compared with unvaccinated diabetic 

patients.

Effectiveness of influenza vaccination in elderly diabetic patients: a retrospective cohort study. Vaccine. 2013

Cost Effectiveness



1. All local reactions (i.e. injection-site pain, tenderness, redness and
swelling) were less frequently reported by diabetic individuals than by
nondiabetics.

2. Although systemic reactions (i.e. headache, malaise, chills, tiredness,
sweating, myalgia and arthralgia) were reported at similar rates in the
two groups.

Safety



SCR and SPR one month after vaccination were generally above the
recommended criteria for licensure (>40% and >70, respectively),

With however some variation in SCR and SPR seen across studies most likely
reflecting differences in the degree of similarity between the vaccine strains and
predominant circulating strains during study periods

Discussion



In terms of safety, seasonal influenza vaccination was found to be well
tolerated in both children with type 1 DM and in adults with T2 DM, which is
aligned with the known safety profile of seasonal influenza vaccines in
healthy adults.

Vaccines for preventing influenza in healthy adults. Cochrane Database Syst Rev. 2014

Discussion



Seasonal influenza vaccination was found to be associated with a significantly
reduced risk of all-cause mortality in diabetic patients, particularly older adults
aged 65 years

Discussion



✓ In the largest study included in this systematic review

✓ A retrospective cohort study involving 125,503 adults with T2DM

✓ All-cause mortality was 24% lower during the influenza season in vaccine
recipients as compared with unvaccinated participants after adjustment
for residual confounding (IRR 0.76, 95% CI 0.65-0.83).

Effectiveness of the influenza vaccine in preventing admission to hospital and death in people with type 2 diabetes. CMAJ. 2016

Discussion



After adjustment for residual confounding in the large retrospective cohort study 
of adult patients with type 2 diabetes (n > 124,503), vaccination was associated 
with:

➢ 22% reduction during the influenza season in the rate of hospital admissions
for AMI (IRR 0.78, 95% CI 0.65-0.93)

➢ 18% for stroke (IRR 0.82, 95% CI 0.67-1.00)
➢ 17% for heart failure (IRR 0.83, 95% 0.74-0.93)
➢ 25% for pneumonia or influenza (IRR 0.75, 95% CI 0.68-0.82).

Effectiveness of the influenza vaccine in preventing admission to hospital and death in people with type 2 diabetes. CMAJ. 2016 

Discussion



✓ This systematic literature review brought additional inputs and provides
significant evidence of the value of seasonal influenza vaccination in
diabetic patients, particularly for the prevention of severe disease
complications.

✓ These findings consistently support existing recommendations for
seasonal influenza vaccination in this vulnerable patient population.

In Conclusion





✓ Over the last two decades, studies have linked influenza infection with an
increased risk of both AMI and stroke .

✓ Because patients with diabetes have a high risk of AMI and stroke in
addition to an increased susceptibility for influenza infection, They may be
at high risk of suffering acute ischemic events secondary to influenza
infection.

Acute myocardial infarction after laboratory confirmed influenza infection. N Engl J Med 2018;378:345–353
Role of acute infection in triggering acute coronary syndromes. Lancet Infect Dis 2010;10:83– 92
Working-age adults with diabetes experience greater susceptibility to seasonal influenza: a population-based cohort study. 
Diabetologia 2014;57:690–698

Introduction



This prompts the question of whether influenza vaccination may prevent
cardiovascular mortality in patients with diabetes.

If this is the case, the safety profile, cost efficiency, and feasibility of vaccination
make it ideal for improving outcomes in diabetes.

Introduction





All-cause death



Conclusion

This nationwide register-based study including > 240,000 patients with
diabetes

Influenza vaccination is significantly associated with reduced risks of all-
cause, cardiovascular, and stroke/AMI death despite rigorous control for
confounding factors



All-cause death

Vaccination is significantly associated with a 
reduced incidence of acute diabetes 
complications.

This is the largest study to date examining the 
association between influenza vaccination and 
outcome in patients with diabetes



Conclusion

The CDC provides vaccination schedules
specifically for children, adolescents, and
adults with diabetes

(www.cdc.gov/vaccines/)



Influenza Vaccination

Influenza is a common, preventable infectious disease 
associated with high mortality and morbidity in 
vulnerable populations, including youth, older adults, 
and people with chronic diseases

Influenza vaccination in people with diabetes has 
been found to significantly reduce influenza and 
diabetes related hospital admissions.

Benefits of flu vaccination for persons with diabetes mellitus: a review. Vaccine 2017;35: 5095–5101



In patients with diabetes 
and CVD , influenza 
vaccine has been 

associated with reduced 

Cardiovascular 
mortality 

Cardiovascular 
events

Lower risk of all-
cause mortality 

Influenza Vaccination

Effects of influenza vaccine on mortality and cardiovascular outcomes in patients with cardiovascular disease: a systematic review and 
meta-analysis. J Am Heart Assoc 2021;10: e019636



Influenza Vaccination

The annual influenza vaccination, is recommended for all individuals > 6 months of 
age who do not have a contraindication.

Influenza vaccination is critically important in the next year as the severe (SARSCoV-
2) and influenza viruses will both be active in 2021–2022 season.

recommendations of the Advisory Committee on Immunization Practices — United States, 2020–21 influenza season. MMWR RecommRep
2020;69:1–24



Influenza Vaccination

The live attenuated influenza vaccine, which is delivered by nasal spray, is an
option for patients who are age 2 years through age 49 years and who are not
pregnant

But patients with chronic conditions such as diabetes are cautioned against
taking the live attenuated influenza vaccine and are instead recommended to
receive the inactive or recombinant influenza vaccination.



Influenza Vaccination

For individuals > 65 years of age, there may be additional benefit from the
high-dose quadrivalent inactivated influenza vaccine.

Recommendations of the Advisory Committee on Immunization Practices — United States, 2020–21 influenza season. MMWR Recomm
Rep 2020;69:1–24



THANK YOU


