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INTRODUCTION

Influenza typically causes sudden fever, chills, headaches, muscle
aches, fatigue, and respiratory symptoms like a dry cough, sore
throat, and congestion. In children, nausea, vomiting, and diarrhea
may also occur. Symptoms usually last two to eight days. Antiviral
treatment, such as oseltamivir, is most effective within 48 hours of
onset, while rest, hydration, and symptom relief help recovery.
Annual vaccination, handwashing, and avoiding contact with
infected individuals are key to prevention (1) (2).

The influenza virus likely began infecting humans in prehistoric
times, originating from the domestication of animals such as birds
and pigs. Early evidence of its existence dates to the ancient
Greeks. The shift to agriculture and the development of
permanent human settlements created ideal conditions for the
transmission of zoonotic diseases like influenza, allowing the virus
to spread more effectively within human populations (3).
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Influenza: Origin, Spread and Outlook on the Future

The influenza (flu) pandemic of 1918-1919, often called "the
mother of all pandemics", also known as the Great Influenza
epidemic or the Spanish flu, marked a significant chapter in public
health history. This global crisis, caused by the H1N1 influenza
virus, claimed the lives of approximately 50 million people globally,

surpassing even the casualties of World War I
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Besides this pandemic, at least 8 influenza pandemics were
recorded before, and another 3 have occurred since: in 1957-58,
1968-69, and 2009-10. These pandemics have spurred
advancements in vaccine development and strategies for
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prevention, notably the annual influenza vaccine introduced in
1945, which continues to be a vital tool against this ever-evolving
virus (3) (4).

Influenza, a zoonotic disease, originates from viruses transmitted
from animals to humans. Since 1889, all pandemicinfluenza A virus
strains have emerged either entirely or partially from animal hosts
through reassortment with human- or mammalian-adapted
viruses (5). There are four main types of influenza, types—A, B, C, D
- each with distinct characteristics. Influenza A viruses are the most
common, and they are classified into subtypes based on two
surface glycoproteins: hemagglutinin (HA) and neuraminidase
(NA), which determine the virus'’s infectivity and are used to name
specific strains. There are 18 HA subtypes and 11 NA subtypes,
which combine to form subtypes like A(HIN1) and A(H3N2) (6). For
vaccine development HA is the primary target, as it determines
which species the virus can infect. For antiviral drugs NA is the
focus as NA helps the virus spread withinthe host (7).
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Impact of Climate Change on Flu Spread

Growing evidence suggests that climate change influences
influenza incidence through multiple mechanisms, including its
impact on seasonal patterns, transmission dynamics, and host
susceptibility. Seasonal influenza, for instance, is influenced by
temperature and humidity, with evidence suggesting higher
temperatures and humidity may reduce transmission risk, though
further research is required to confirm this (8). Climate change
poses an unprecedented threat to humanity, both directly—such
as through extreme weather events—and indirectly by intensifying
the frequency and spread of infectious diseases. It leads to
significant shifts in weather patterns, including rising
temperatures, extreme events like heatwaves, droughts, floods,
and altered precipitation patterns (6).

Moreover, climate change is expected to alter the geographic
distribution of both humans and mammals, increasing overlaps in
species ranges. This shift heightens the likelihood of pathogen
sharing, potentially leading to the emergence of zoonotic diseases
with pandemic potential (6).

Prevention Through Vaccination

Vaccination remains the most effective form of prevention, with
global health agencies like the World Health Organization (WHO)
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actively monitoring influenza trends and mutations (9). Annual flu
vaccinations prevent countless cases and are especially crucial for
those at high risk of severe illness. The first influenza vaccine was
developed and licensed in 1945 after the virus was isolated and
identified in 1933. This development introduced annual influenza
vaccination for certain groups, including military and healthcare
workers (4).

Interesting Fact: The first developments of the vaccine were

delayed as researchers believed Influenza was a bacterium (9).

Although vaccines are the most effective protection against
influenza, their effectiveness is complicated by the need for
frequent reformulation and alignment with circulating virus
strains. Antigenic drift, a process of genetic variation in viruses,
enables the emergence of new viral strains through mutation. This
necessitates vaccine reformulation every one to two years and
increases the risk of new strains causing pandemics. To address
these challenges, rapid vaccine development, production and
efficient vaccination campaigns are essential when mutations or
novel strains arise (10) (11).

A Universal Influenza Vaccine

A universal influenza vaccine represents a potential solution to the
frequent need for reformulation and could provide broader
protection against new strains. Ideally, such a vaccine would
protect against all influenza virus types (12). The National Institute
of Allergy and Infectious Diseases (NIAID) has outlined a strategic
plan for a universal flu vaccine, emphasizing that it should achieve
at least 75% efficacy, protect against both group I and Il influenza A
viruses, provide protection lasting at least one year, and be suitable
forallage groups.

Developing a universal flu vaccine is challenging because the
immune system either responds to each new variant from scratch
or prioritizes past immune responses due to antigenic imprinting
(original antigenic sin). This makes it difficult to generate broad
protection against evolving strains. To overcome this, researchers
aim to train the immune system to build on prior responses while
targeting conserved viral regions. Ongoing clinical trials are
exploring strategies to induce strong, lasting immunity, which
could also benefit vaccines for other rapidly evolving viruses like
Influenza, dengue and HIV. Extensive research continues, aiming to
achieve this critical milestone in influenza prevention (13).

Protecting the Most Vulnerable

Influenza outbreaks, both local and global, continue to result in
significant mortality, morbidity, and economic costs. Concerns are
growing about the interaction and co-circulation of SARS-CoV-2
with seasonal influenza, underscoring the need for targeted
strategies to protect at-risk groups. Given this burden, global public
health efforts, such as vaccination campaigns, prioritize protecting
the most vulnerable populations, including the elderly, pregnant
women, babies and young children, immunocompromised
individuals, and those with multiple comorbidities (6).

Despite extensive knowledge about the influenza virus, the
availability of vaccines, and its typically mild effects, influenza
continues to significantly impact society. For the elderly,
immunosenescence—a decline inimmune function with age—is a

VAX-1D°

Intradermal Influenza Vaccination: Its Advancing Role in Offering Protection for All
July 2026 - Idevax, Bijkhoevelaan 32c, 2110 Wijnegem, Belgium | info@idevax.com

key factor contributing to low vaccine immunogenicity, as
evidenced by the reduced efficacy of influenza vaccines in this
population (6).

Vaccine effectiveness is often measured using clinical prevalence
of influenza-like iliness or laboratory-confirmed influenza. A meta-
analysis revealed a 51% reduction in vaccine effectiveness among
adults aged 18-65 years and a 37% reduction in those over 65 (14).
Clinical trials confirm these findings, demonstrating that
vaccination reduces influenza rates in healthy adults (15).
However, a decrease in vaccine effectiveness has been attributed
to "original antigenic sin," where the immune response is shaped
by the firstinfluenza antigens encountered during infancy (6).
Among the elderly, immunosenescence leads to weaker immune
responses, increased susceptibility to infections, and diminished
vaccine efficacy and a shorter duration of protection, typically less
than one year (6). To address this, alternative strategies are
essential, including improving vaccine efficacy, achieving indirect
protection by vaccinating children and healthcare workers to
enhance herd immunity, developing a universal influenza vaccine,
increasing the dose of HA antigen in vaccines, using intradermal
injection methods to improve immunogenicity, or incorporating
adjuvants (6). Intradermal vaccination has shown potential to
enhance immune responses, potentially addressing challenges
associated with original antigenicsin (16).

Intradermal Influenza Vaccination

Recent research has continued to explore intradermal flu vaccines,
aiming to optimize their effectiveness and accessibility (17). New
studies have shown how adjuvants or alternative delivery methods
can enhance immune responses even further, particularly in older
adults and immunocompromised individuals. Research also
highlights the potential for intradermal vaccination to induce
broader and longer-lasting protection compared to intramuscular
vaccination, addressing issues like "original antigenic sin" and
waning immunity (17). As research continues, there is renewed
interest in reviving intradermal flu vaccination with improved
formulations and delivery methods (18).

The standard of care in intradermal injection is the Mantoux
technique. This method uses hypodermic needles to penetrate the
skin at an angle of 15-20°. Although intradermal vaccination looks
promising, challenges associated with the Mantoux technique
need to be overcome, like skin irritation, pain during injection and
the need for highly trained personnel. Thus, there is a clear need
for new techniques to facilitate intradermal injections and reduce
adverse effects (19).

VAX-ID®is a cutting-edge device designed to facilitate accurate and
user-independent delivery of vaccines intradermally. By
controlling the penetration depth, VAX-ID® ensures optimal
vaccine delivery into the dermal layer, which is crucial for dose
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Mantoux Technique

sparing and enhancing immune response. The device’s precision
and ease of use make it a valuable tool in combating influenza and
otherinfectious diseases (20).

CONCLUSION

Although most influenza cases today are mild, getting vaccinated
annually remains crucial, especially for the vulnerable, including
the elderly, pregnant women and people at high risk, as they are
more susceptible to severe complications. Due to the ongoing
genetic mutations of the virus, annual vaccination is essential to
conferimmunity against emerging strains.

For intradermal vaccination, VAX-ID® offers a promising and
unique solution for protecting against (severe) influenza infections
while potentially improving vaccine efficiency and coverage. VAX-
ID® allows for administering vaccines with minimal discomfort,
using a microneedle and ensuring high precision by carefully
controlling the penetration depth. With the ongoing optimization
of vaccination strategies, intradermal administration techniques,
enabled by VAX-ID®, could offer significant advantages in
controlling seasonal influenza and mitigating the impact of future
pandemics.

VAX-ID Instruction for Use

VAX-ID®
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