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EDITORIAL COMMENT

Influenza Vaccination in Adult Patients

®

With Congenital Heart Disease*

Doreen DeFaria Yeh, MD,* Charmaine S. Lam, MD"

nfluenza has been associated with a spectrum of

cardiovascular (CV) complications.' Patients with

underlying CV conditions are prediposed to
infection and more severe or fatal disease courses."”
Adults with congenital heart disease (CHD) represent
a unique population within this sector. A retrospec-
tive cohort study evaluating cases of viral pneumonia
among patients with CHD, the majority of which
were secondary to influenza viruses, demonstrated
increased mortality among CHD patients compared
to their age-matched non-CHD peers.” As such, adults
with CHD should be considered high risk for
morbidity and mortality. With advances in medical,
surgical, and catheter-based interventions, adults
with CHD are also now living longer lives.®> Conse-
quently, they face significant CV morbidities like
arrhythmias, heart failure, and pulmonary hyperten-
sion further complicating their clinical course and
increasing risk for mortality.> Preventative strategies
such as influenza vaccination become critical public
health measures to decrease morbidity and mortality.
In addition to immunization, vaccine formulation is
also an important consideration. It has been demon-
strated that a high-dose, trivalent inactivated influ-
enza vaccine induces higher antibody responses and
provides better protection against laboratory-
confirmed influenza illness than a standard-dose vac-
cine in adults age 65 years of age or older in the
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setting of immunosenescence.* It is well known that
CHD is associated with immune alterations®; howev-
er, implications on the response to different influenza
vaccine formulations remain unclear.

In this issue of JACC: Advances, Dehghani et al®
reported findings from a prespecified subgroup anal-
ysis of the previously published INVESTED trial. The
INVESTED (INfluenza Vaccine to Effectively Stop
Cardio Thoracic Events and Decompensated heart
failure) trial, published in 2020, compared the effi-
cacy of 2 influenza vaccines on all-cause mortality
and cardiopulmonary hospitalization in a high CV risk
population.” It was a randomized, double-blinded
trial evaluating standard dose quadrivalent inacti-
vated influenza vaccine containing 4 virus antigens
vs a high-dose trivalent inactivated influenza vaccine
containing 4 times the hemagglutinin content of each
of the 3 virus antigens.””® The study was conducted
across 157 sites in North America and spanned 3
influenza seasons. There were 5,260 participants with
inclusion criteria restricted to patients with acute
myocardial infarction in the preceding 12 months or
hospitalization for heart failure in the preceding
24 months and at least 1 additional high-risk condi-
tion.” The authors concluded that there was no dif-
ference in the rates of the composite of all-cause
mortality or cardiopulmonary hospitalization, within-
season or across the 3-year study period, between the
2 vaccine formulations.”

The prespecified subgroup analysis
described the clinical and adverse events in adult
patients with or without CHD comparing those
receiving high-dose vs standard-dose vaccine. Within
the 5,260-patient cohort in the INVESTED trial,
272 adult patients self-identified with CHD.® The
adult CHD cohort was younger (mean age 59.3 years),
more likely to be female (40.1%), to be smokers, to

current

have a qualifying event of HF, and to have atrial
fibrillation (44.1%) compared to those without CHD.®
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The rates of the primary outcome (death from all-
causes and cardiopulmonary hospitalization) were
similar in those with compared to those without CHD:
49.8 Vs 42.8 per 100 years.® In addition, among adult
patients with CHD, there was no difference in the
primary endpoint comparing those who received the
high-dose vaccination vs the standard-dose group.®
Both vaccines were well tolerated in CHD patients
with low rates of adverse events, and no differences
between the high-dose group vs the low-dose group
were reported.®

When interpreting the results of this subgroup
analysis of the INVESTED trial, there are several
considerations. First, the adult CHD population rep-
resents a unique and heterogeneous group immuno-
logically. Due to the size and location of the thymus,
infant CHD surgery often involves the removal of this
organ, altering T-cell populations mirroring immu-
nological aging.” In addition, many genetic syn-
dromes associated with immunodeficiency like
22q11.2 deletion, Down syndrome, and Noonan syn-
drome are also linked to CHD.” Despite these immune
alterations, it has been shown that adult CHD patients
with or without early thymectomy had comparable T-
cell activation and increase in hemagglutination titers
in response to influenza vaccine compared to healthy
controls.? However, the mechanism behind the lack
of additional immunological response and resultant
improved clinical outcome in patients who received
high-dose vs standard-dose vaccine as demonstrated
in this subgroup analysis is not entirely clear and re-
quires further investigation. Secondly, adult CHD
patients in this study were self-identified which can
result in incorrect classification. Details including the
participants’ underlying anatomic complexity and
physiological staging were also not provided. Recent
studies has shown that more advanced baseline CHD
physiological stage (as defined by American Heart
Association/American College of Cardiology Adult
Congenital Heart Disease guidelines) or a decline in
CHD physiological stage was associated with
increased mortality.'®'* Patients with more advanced
physiological stage have also been shown to have a
lower antibody response to COVID-19 vaccination as
measured by anti-spike IgG titers.'®> Given that anti-
body titers were not measured in the INVEST trial, it
is unclear whether the same conclusions can be made
for the influenza vaccine and patients with more
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advanced disease may derive a bigger benefit from
high-dose influenza vaccination. Finally, although
this subgroup analysis did not demonstrate any dif-
ferences in the primary endpoint between CHD pa-
tients receiving the high-dose vs standard-dose
influenza vaccine, it is important that the results are
not interpreted as the influenza vaccines being inef-
fective.® It has been well demonstrated that influenza
vaccination is associated with lower risk of major CV
events, particularly among those with who are high
risk with more active coronary artery disease.'®'
Therefore, health care providers should encourage
adults with CHD to receive their annual influenza
vaccination. Studies have shown a wide range of 20%
to 70% influenza vaccine uptake among adults with
CHD and thus efforts to improve vaccination rates
should be amplified.'®'” Older age, anatomical
complexity of CHD, female gender, perceived sus-
ceptibility and severity to influenza illness, perceived
benefits and side effects from influenza vaccination
as well as physician recommendation have been
identified as predictors of receipt of influenza vacci-
nation in adults with CHD.'®'” Both patient- and
provider-level targeted to
improve vaccination rates among individuals with
and without these predictors.

Adults with CHD are susceptible to influenza
infection with higher rates of CV complications, and it
has been established that vaccination can reduce CV

education could be

events in this population. The anatomic and physio-
logic heterogeneity of the adult CHD population,
however, complicates our understanding of who may
derive greatest benefit and who may potentially
benefit from higher dose vaccination formulations.
While we await answers to these uncertainties, car-
diologists should see it as their responsibility to
encourage annual influenza vaccination for patients
with underlying CV disease, particularly those with
CHD.

FUNDING SUPPORT AND AUTHOR DISCLOSURES

The authors have reported that they have no relationships relevant to
the contents of this paper to disclose.

ADDRESS FOR CORRESPONDENCE: Dr Doreen DeFaria
Yeh, Division of Cardiology, Massachusetts General
Hospital, 55 Fruit Street, Boston, Massachusetts
02114, USA. E-mail: ddefariayeh@mgh.harvard.edu.


mailto:ddefariayeh@mgh.harvard.edu

JACC: ADVANCES, VOL. 3, NO. 4, 2024
APRIL 2024:100898

DeFaria Yeh and Lam
Influenza Vaccination and ACHD

REFERENCES

1. Estabragh ZR, Mamas MA. The cardiovascular
manifestations of influenza: a systematic review.
Int J Cardiol. 2013;167(6):2397-2403.

2. Diller GP, Enders D, Lammers AE, et al. Mor-
tality and morbidity in patients with congenital
heart disease hospitalised for viral pneumonia.
Heart. 2021;107(13):1069-1076.

3. Ntiloudi D, Giannakoulas G, Parcharidou D,
Panagiotidis T, Gatzoulis MA, Karvounis H. Adult
congenital heart disease: a paradigm of epidemi-
ological change. Int J Cardiol. 2016;218:269-274.

4. DiazGranados CA, Dunning AJ, Kimmel M, et al.
Efficacy of high-dose vs standard-dose influenza
vaccine in older adults. N Engl J Med. 2014;371(7):
635-645.

5. Wienecke LM, Cohen S,
Mebazaa A, Chousterman BG.
inflammation: the neglected key players in
congenital heart disease? Heart Fail Rev.
2022;27(5):1957-1971.

Bauersachs  J,
Immunity and

6. Dehghani P, Srivatsav V, Vardeny O, et al.
Feasibility and findings of including self-identified
adult congenital heart disease patients in the
INVESTED trial. JACC: Adv. 2024;3:100897.

7. Vardeny O, Kim K, Udell JA, et al. Effect of high-
dose trivalent vs standard-dose quadrivalent

influenza vaccine on mortality or cardiopulmonary
hospitalization in patients with high-risk cardio-
vascular disease: a randomized clinical trial. JAMA.
2021;325(1):39-49.

8. Patel MM, Uyeki TM. Influenza vaccine for pa-
tients with high-risk cardiovascular disease. JAMA.
2021;325(1):33.

9. Leone DM, Park HJ, Unlu S, Gurvitz M,
Kang |, Elder RW. T cell response to influenza
vaccination remains intact in adults with
congenital heart disease who underwent early
thymectomy. Int J Cardiol Congenit Heart Dis.
2022;8:100359.

10. Egbe AC, Miranda WR, Jain CC, et al. Prog-
nostic value of the anatomic-physiologic classifi-
cation in adults with congenital heart disease. Circ
Heart Fail. 2023;16(9):e010404. https://doi.org/
10.1161/CIRCHEARTFAILURE.122.010404

11. Stout KK, Daniels CJ, Aboulhosn JA, et al. 2018
AHA/ACC guideline for the management of adults
with congenital heart disease: a report of the
American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guide-
lines. J Am Coll Cardiol. 2019;73:e81-e192.

12. Lachtrupp CL, Valente AM, Gurvitz M, et al.
Associations between clinical outcomes and a
recently proposed adult congenital heart disease

anatomic and physiological classification system.
J Am Heart Assoc. 2021;10(18):e021345.

13. Fusco F, Scognamiglio G, Merola A, et al.
COVID-19 vaccination in adults with congenital
heart disease: real-world data from an Italian
tertiary centre. Int J Cardiol Congenit Heart Dis.
2021;6:100266.

14. Udell JA, Zawi R, Bhatt DL, et al. Association
between influenza vaccination and cardiovascular
outcomes in high-risk patients: a meta-analysis.
JAMA. 2013;310(16):1711-1720.

15. Behrouzi B, Bhatt DL, Cannon CP, et al. Asso-
ciation of influenza vaccination with cardiovascu-
lar risk: a meta-analysis. JAMA Netw Open.
2022;5(4):228873.

16. Bare |, Crawford J, Pon K, Farida N,
Dehghani P. Frequency and consequences of
influenza vaccination in adults with congenital
heart disease. Am J Cardiol. 2018;121(4):491-494.

17. Moons P, Fieuws S, Vandermeulen C, et al.
Influenza vaccination in patients with congenital
heart disease in the pre-COVID-19 era: coverage
rate, patient characteristics, and outcomes. Can J
Cardiol. 2021;37(9):1472-1479.

KEY WORDS congenital heart disease (CHD),
influenza, vaccination


http://refhub.elsevier.com/S2772-963X(24)00076-0/sref1
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref1
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref1
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref2
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref2
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref2
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref2
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref3
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref3
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref3
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref3
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref4
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref4
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref4
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref4
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref5
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref5
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref5
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref5
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref5
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref6
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref6
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref6
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref6
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref7
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref7
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref7
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref7
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref7
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref7
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref8
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref8
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref8
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref9
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref9
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref9
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref9
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref9
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref9
https://doi.org/10.1161/CIRCHEARTFAILURE.122.010404
https://doi.org/10.1161/CIRCHEARTFAILURE.122.010404
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref11
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref11
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref11
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref11
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref11
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref11
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref12
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref12
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref12
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref12
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref12
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref13
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref13
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref13
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref13
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref13
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref14
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref14
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref14
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref14
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref15
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref15
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref15
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref15
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref16
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref16
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref16
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref16
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref17
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref17
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref17
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref17
http://refhub.elsevier.com/S2772-963X(24)00076-0/sref17

	Influenza Vaccination in Adult Patients With Congenital Heart Disease∗
	Funding support and author disclosures
	References


