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ABSTRACT

Despite well-established vaccination programs,
seasonal influenza is still causing substantial
clinical, economic and societal burdens. As
part of strategies to continually improve influ-
enza vaccine clinical performance, several new
approaches are being examined, including high-
dose vaccines, adjuvanted vaccines, egg-free vac-
cines, nasal spray vaccines and mRNA vaccines.
Given this range of influenza vaccines, cou-
pled with various vaccine hesitancy concerns,
healthcare professionals’ understanding and
confidence in the clinical performance of influ-
enza vaccines remain key. In this podcast, we
discuss the challenges for healthcare profession-
als in understanding the clinical performance
of influenza vaccines and the importance of
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education in this area, particularly to address
perceptions of influenza vaccine failure. We also
explore several elements that should be consid-
ered in the assessment of influenza vaccine clini-
cal performance: (1) assessing relevant clinical
outcomes, such as hospitalization data, (2) uti-
lizing robust methodology in influenza vaccine
trials to ensure high quality evidence and (3)
approaches used when considering the full body
of evidence.

Keywords: Influenza; Vaccines; Influenza
vaccination; Influenza burden; Hospitalization;
RCTs; Real-world evidence; Methodology;
Healthcare professionals; GRADE

DIGITAL FEATURES

This article is published with digital features,
including podcast audio, to facilitate under-
standing of the article. To view digital features
for this article, go to https://doi.org/10.6084/
m9.figshare.27161799.

A\ Adis


http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-024-03021-6&domain=pdf
https://doi.org/10.6084/m9.figshare.27161799
https://doi.org/10.6084/m9.figshare.27161799
https://doi.org/10.1007/s12325-024-03021-6

Adv Ther (2025) 42:1-9

Key Summary Points

With the continuous development of influ-
enza vaccines, assessing clinical performance
is critical.

There is a lack of understanding of the study
data and endpoints in influenza vaccine stud-
ies, so education is required to appreciate the
tull breadth of protection.

The effect of influenza on severe outcomes
across major organ systems (e.g., cardiovascu-
lar disease) is underappreciated. Assessments
to further understand the impact on severe
disease include hospitalization, mortality and
quality of life data.

When studying such endpoints, in addition
to the gold standard randomized controlled
trials, there is a need for robust real-world
evidence to provide longer-term assessment
across seasons and inclusion of diverse popu-
lations.

Qualitative approaches of the full body of
evidence are needed to determine the quality
of evidence and make recommendations.

Podcast Transcript

00:00:00 Nihar Desai

Hello and welcome to this podcast discussion,
“Understanding Influenza Vaccine Clinical Per-
formance”. I'm Dr Nihar Desai, Associate Profes-
sor of Medicine at the Yale School of Medicine
and Vice Chief of the Section of Cardiovascular
Medicine at the Yale New Haven Health System.

00:00:15 Pier Luigi Lopalco

Hello, I am Pier Luigi Lopalco. I am Professor
of Hygiene and Preventive Medicine and I work
at the University of Salento, Lecce, Italy.

00:00:26 Nihar Desai

So Luigi, I'm absolutely delighted to do this
with you and I'm looking forward to our discus-
sion. I think maybe I'll just set the stage a little
bit for the podcast. We know that seasonal influ-
enza causes substantial clinical, economic and
societal burdens. Each year, seasonal influenza

results in an estimated 290,000-650,000 global
respiratory deaths. Due to population growth
and shifting age distributions, the direct and
indirect economic burden of influenza is set to
rise substantially over the next 30 years.

We also know that influenza vaccines have a
well-established history. Building upon this his-
tory, vaccine developments have been focused
on improving influenza vaccine performance
over the standard of care.

High-dose vaccines, adjuvanted vaccines, egg-
free vaccines, nasal-spray vaccines and other
upcoming pipeline mRNA vaccines...; with sev-
eral influenza vaccine options available, how
should the optimal vaccine be chosen and how
can we instil confidence in the clinical perfor-
mance of these vaccines?

So, in this short podcast, we’re going to go
through and provide some thoughts on several
elements that should be considered when we're
trying to understand influenza vaccine clinical
performance—specifically, assessing the relevant
clinical outcomes, utilising robust methodology
in influenza vaccine efficacy and effectiveness
studies and approaches to examine the full body
of evidence, and so again, delighted to be here
with Luigi, and maybe I'll turn it over to you for
the next section.

00:02:08 Pier Luigi Lopalco

Thank you, Nihar—and thank you for this
introduction. We will discuss the challenges fac-
ing healthcare professionals in understanding
the clinical performance of influenza vaccines
and will address the perceptions of vaccine fail-
ure and how these can be overcome.

Actually, healthcare professionals in many
countries may have limited control over the
specific influenza vaccines they administer, but
they still often have substantial influence over
vaccine uptake among their patients and reten-
tion to early vaccination.

So Nihar, considering the range of different
influenza vaccine options, what are the chal-
lenges for healthcare professionals in under-
standing the clinical performance of the vac-
cines they choose to administer?

00:02:59 Nihar Desai

Yeah Luigi, I think that’s a great question. It’s
the ultimate practical, pragmatic question with
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all of these different options available, with all
of the evidence coming out.

How is the busy frontline clinical practitioner
supposed to make sense of these things and
then know what to do in the office setting? So,
we all know that updates to national/interna-
tional guidelines and studies are happening all
the time—and are being reported in different
scientific sessions and different literature. But
most of our frontline practitioners—especially
internists, family practitioners, paediatricians,
geriatricians—are really overwhelmed in their
own practices and might not be fully up to date
on all of the evidence, all of the guidelines. So,
I think there’s a real challenge there in terms of
trying to distil and synthesise what is the best
available evidence and the best available vaccine
for a given patient and making that available in
a timely way to very busy clinical practitioners.

00:04:06 Pier Luigi Lopalco

Indeed, I think that there is a general lack of
medical education on influenza vaccines—as
well as a lack of widespread understanding of
the study data and endpoints in the influenza
vaccine studies. So, consider how complicated
the topic is when you talk about efficacy ver-
sus effectiveness or when you make a difference
between the relative versus the absolute vaccine
efficacy or effectiveness.

00:04:39 Nihar Desai

Yeah, and I think—you know—you raised a
number of important points there about very
nuanced understanding of the literature and
appraising different studies and different end-
points—how do we look at and differentiate
across different vaccines?

Yeah—I might just take a step back and ask
you...if you were to think about (just in a broad
sense) influenza vaccines...what are some of the
public (and even among the medical commu-
nity)...just the perceptions on vaccines, clinical
performance; what do you think about some of
the negative perceptions? You know, what do
you think some of those negative perceptions
are that are out there about vaccine performance
in general?

00:05:18 Pier Luigi Lopalco

I believe that there are several negative per-
ceptions. They are across different topics. First of
all, safety concerns. I think that every healthcare

professional is very much worried about the
safety of the vaccines that they are recom-
mending. And then it’s also false perceptions of
vaccine failure. Many doctors do not actually
understand the effectiveness of the vaccines that
they are recommending, and therefore there is a
sort of reporting bias. Finally, there are also per-
ceptions of influenza not being serious enough
to necessitate the vaccination.

So, in your opinion, how might these nega-
tive perceptions on influenza vaccine clinical
performance be addressed?

00:06:09 Nihar Desai

Yeah, it’s a great question. And again, I
think—though it sounds a bit trite—that educa-
tion is really the first step. I think we need to
educate our colleagues, the clinical workforce,
on how safety is established. You know how
these vaccines are assessed in very rigorous clini-
cal evaluations.

I think we also need education on how we
should perceive vaccine success. What are the
right metrics that we should look at? What are
the right definitions for the success of vaccines?
And I think of a particular importance—and I
think the COVID experience was helpful in this
regard—I think people started to understand
that one of the benefits of vaccination is the pre-
vention of severe disease, and especially hospi-
talisation (and maybe very severe hospitalisation
and critical illness), even if it doesn’t prevent a
mild infection.

I think those are some of the key elements,
at least, as we start to think about engaging the
public. But just as much, I think engaging our
colleagues and clinicians—that education has a
very important role to play.

That was a great discussion, Luigi. I think
we might shift gears a little bit and get your
thoughts on what are the right clinical out-
comes? I mean, you’'ve just extended the dis-
cussion that we were just having about edu-
cation—and what are the right, you know,
endpoints? How do we think about outcomes
in studies? I think there are a couple of elements
that we should think through here. I'd love to
get your thoughts...so one is the importance of
vaccination given the wider effects of influenza
on severe disease. And that’s a very important
discussion about the constellation of clinical
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comorbidities a patient might have that presents
a particular risk for influenza vaccination, and
then severe illness in that setting, and then we'll
probably shift gears a little bit and discuss the
importance of hospitalisation data in influenza
vaccine studies and other assessments to under-
stand the full impact of influenza vaccination.
So, I really want to kind of dive into: “what are
the relevant clinical outcomes that we should be
thinking about?”

So maybe I'll start Luigi with just a broad
question—what do we need to do to ensure that
healthcare professionals and patients know the
true value of influenza vaccines?

00:08:28 Pier Luigi Lopalco

This is crucial. Indeed, we need a better rec-
ognition of the full burden of influenza, because
influenza is not just an infection, is not just a
viral infection, and it is not just an infectious
disease. The impact of influenza on severe out-
comes goes across major organ systems—and
don’t forget, for instance, that the impact on
cardiovascular disease is really underappreciated.

At the same time, there is also very low aware-
ness of the increased risk of hospitalisation, hos-
pitalisation for all causes, not just hospitalisa-
tion for influenza. So, this is underappreciated,
and even mortality. This is also a bit weird,
because we have robust evidence; a lot of evi-
dence is available on the beneficial impact of
influenza vaccination on preventing severe dis-
ease. All these things that we are talking about,
cardiovascular disease, the risk of major adverse
events like heart infarction, health failure...so,
we really need to consider this evidence.

So, in your opinion, Nihar, what kind of clini-
cal outcomes should be used to assess how well
influenza vaccines prevent severe disease?

00:09:59 Nihar Desai

Yeah, it’s a great question. I think very much
in line with the discussion that you were just
having. I think we have to look holistically and
broadly. You know, when we think about vac-
cine and vaccine performance, I think tradi-
tionally immunogenicity laboratory confirmed
infections have been considered the accepted
standard for assessing the impact of influenza
vaccines. But just like you were saying, we know
that these vaccines have broader impact on a
series of other conditions and comorbidities. So,

I think we do have to go beyond these tradi-
tional (maybe slightly narrower) endpoints to
much more broad clinical endpoints and clinical
events. So, hospitalisation data, as you were just
saying, remains a very important outcome for
demonstrating disease severity and vaccination
impact. I know that we have some challenges
there—how do we do that globally, with differ-
ent coding practices, different medical records?
So, there are some challenges that we have to
work through there. Nonetheless, I think hos-
pitalisation data are something very important
for us to ascertain. And then other important
assessments that are available (or need to be
available) to further and more fully understand
the impact on severe disease—including mortal-
ity data, quality of life data, other symptom and
functional outcomes (you know, from patients).
Again, there are some challenges and limitations
in terms of data collection there. But I think as
we look more holistically, I think we will bet-
ter capture the benefits of influenza vaccine and
I think that becomes a very important part of
the narrative for our colleagues as well as the
public. So, as we're thinking about sort of these
broader endpoints and what the right endpoints
are—how else do you think, Luigi...how else can
influenza vaccines be assessed in relation to clin-
ical performance?

00:11:50 Pier Luigi Lopalco

There are a lot of different aspects that we
should consider to understand the benefits of
influenza vaccination. Some of these are com-
monly examined and, again, there is a lot
of robust evidence on that. One of these is a
cost-effectiveness analysis evaluation. I mean,
vaccination is absolutely cost-effective. It can
even save a lot of money, also from a societal
perspective.

Another aspect that it is important to include
(in a broader assessment) is the tolerability of
the vaccines. This is very important—especially
from the patient perspective. There are also
other less commonly used assessments that, in
my opinion, are not fully understood and even-
tually are worth investigating more thoroughly;
for instance, influenza vaccination should be
considered as part of a healthy lifestyle—the
same as having good food, being active, stop-
ping smoking. At the same time, we should
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consider influenza vaccination as part of this
healthy lifestyle. And don't forget that also we
should vaccinate people to prevent the transmis-
sion of the disease—so think about the caregiv-
ers of very fragile populations.

So, I think that we have discussed the impor-
tant clinical outcomes, but now I think we
should go more in depth in talking about meth-
odology. So, in this section of the podcast, we
will discuss how to utilise robust methodology
in influenza vaccine studies; in particular, we
will provide an overview of randomised and
observational influenza vaccine studies, explor-
ing the benefits and limitations of these studies.
In addition, we will discuss some of the meas-
ures that can be taken to ensure high quality of
evidence in these vaccine study designs.

So, Nihar, given these discussions on the criti-
cally important outcomes, what kind of study
design should be used to assess these endpoints?
Because these are quite complicated. Are we lim-
ited to traditional randomised controlled trials
only?

00:14:26 Nihar Desai

Yeah, it’s a great question, Luigi. I think you
know the evidence generation in this space
is such an interesting area to consider. And I
think to start, you know, we always need RCTs.
RCTs remain the gold standard and are needed
to assess, you know, novel influenza vaccines,
establish a baseline level of protection compared
with standard of care. So, we will always need
randomised trials. We always have and we cer-
tainly will, going into the future.

That being said, I think we have to acknowl-
edge there are some real challenges and limi-
tations with traditional randomised controlled
trials in this setting. Specifically, there’s often
lack of long-term data across multiple seasons,
right? These are short trials or short duration
to establish efficacy, but then we don’t get the
long-term data that we often need to look at
performance across multiple seasons. We often
exclude patients that are the most interest-
ing and important high-risk patients, cancer
patients, other similar patients with multi-
comorbidities—and there are always challenges
then due to sample size, lack of ethical vaccine
comparators, difficulties in recruitment. And,
you know, how do we then assess (maybe the

more incremental) benefits of novel vaccines
compared with standard-of-care vaccines? There,
the sample size becomes almost prohibitive in a
traditional randomised setting.

So, Luigi, I guess maybe I'll ask you to help
us think about this a little bit. You know,
given some of these challenges, yes, everyone
acknowledges that we want some randomised
trials. They become, you know, important. They
are and remain the gold standard. But given
some of these limitations of randomised trials,
what role do you think real-world studies play
in evaluating and assessing influenza vaccine
performance?

00:16:20 Pier Luigi Lopalco

I mean, you already mentioned the limita-
tions of RCTs in this setting. I believe that real-
world evidence is a very important complement.
So, these studies—the real-world studies—should
complement the RCT in building up the whole
evidence body.

For instance, if we can study the effective-
ness or safety of influenza vaccines in a large
population across several seasons, then we can
overcome that limitation that is typical of the
RCT. So, these real-world studies allow for longer
term assessment of influenza vaccines, without
a doubt.

Also—as you said—in RCTs it is very difficult
to include, for instance, very fragile populations.
If we have large populations that are studied in
a real-world setting, we can collect a lot of very
interesting data on the effects of influenza vac-
cination in these diverse populations. So, real-
world evidence can (and should) be a comple-
ment to RCTs.

00:17:37 Nihar Desai

Yeah, and I think—you know—in addition to
the role of retrospective studies for hypothesis
generation (that can lead to RCTs to verify)...
you know, what do you think about using data
from observational studies, maybe as the over-
all body of evidence, despite their limitations? 1
think we always have this discussion about ran-
domised trials versus observational, you know,
real-world studies, and so, you know, yes; I think
we all acknowledge that there are risks of biases
and confounders. Those are challenges to real-
world data. So, give us your sense of that—how
do you see real-world evidence? And some of
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those issues between randomization and more
real-world observational data?

00:18:21 Pier Luigi Lopalco

Again, I think that we should consider real-
world evidence as a complement to RCTs. We are
aware of the risk that we are talking about. Risk
of bias, risk of confounders...but all these risks
can eventually be limited with robust method-
ology. Actually, I think that we can take some
measures to ensure also greater confidence.
Because at the end of the story, what is impor-
tant is that we collect these data, we run these
real-world studies, and we provide evidence to
our colleagues that—at the end of the day—they
should recommend vaccination, but they should
also be very confident about the fact that the
data and the results that we are collecting with
the real-world studies are of good quality and
the risk of bias is limited. So, I asked this ques-
tion back to you...in your opinion, what meas-
ures can be taken to ensure this greater confi-
dence in these studies?

00:19:31 Nihar Desai

Yeah, I think there are a couple of things. I
think you touched on many of them in the lead
up here. I think there are some real concerns
about publication bias. So, measures that can be
taken to address that: prospective declaration of
all studies; pre-specification of endpoints; publi-
cation of analysis plans...and then implement-
ing systems of protocols to periodically review
and adjust study designs, if necessary.

I think, in a related way, a corollary maybe
is that the use of innovative study designs can
be implemented to minimise some of the biases
of traditional real-world observational analy-
ses while still kind of leveraging the power of
real-world data in terms of sample size and
generalizability.

So, there’s been a lot of work and a lot of
interest in conducting more real-world prag-
matic trials, where you integrate aspects of ran-
domization. But you also have a broad popu-
lation—with a result that’s generalizable—and
longitudinal data capture across multiple sea-
sons and assessment of a range of endpoints that
wouldn’t be possible in a traditional randomised
trial.

00:20:4S5 Pier Luigi Lopalco

This is very true. Actually, if we are able to
ensure these consistent findings, we also have
evidence—results—that are coming from multi-
ple real-world evidence studies that can eventu-
ally vary in design and were conducted in dif-
ferent seasons.

But, in any case, they reflect the same find-
ings from pivotal RCTs. So, this is also going
in the direction that this kind of observation
can support—and make the evidence stronger
(eventually more limited evidence)—that we
have collected with the pivotal RCTs, and shows
the importance of viewing evidence on influ-
enza vaccines, as you said at the beginning, as a
holistic portfolio of evidence...without cherry-
picking it.

This is something that we should avoid, the
cherry-picking of certain studies, as both RCTs
and the real-world evidence studies can be of
high and low quality. So, this is also another
problem. It is not always that an RCT is good,
real-world bad. But there are good- and bad-
quality studies both in real-world evidence and
sometimes also in RCTs.

00:22:09 Nihar Desai

Yeah, Luigi, that’s such a great point. And I
want to maybe pick up and extend on this dis-
cussion a little bit with you as we kind of move
into the final part of the discussion here.

I think we’ve both talked about this and I
think, you know, we all recognise the impoz-
tance of looking at the full body of evidence.
We've talked a lot about studies and study
designs, randomised and real world, and what
kind of endpoints we should be looking at, you
know, what are the right kinds of outcomes that
we should be looking at. And we also talked at
the beginning about the very busy clinician in
their practice trying to make sense of all of this.
So, I guess I'd love to get your thoughts on how
do we do all of this? How do we kind of look
at the totality, the full body of evidence—and
is there a way that we can do that in a more
structured or systematic kind of fashion to get us
to maybe a best answer or a conclusion for the
clinical community as well as the public and the
public health?

00:23:09 Pier Luigi Lopalco

Of course, there are structured methodolo-
gies to synthesise this large body of evidence
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and bring the evidence to the real world as a
recommendation. For instance, there are qualita-
tive approaches, such as GRADE, that are used
to develop and present summaries of available
evidence, determine the quality of evidence and
make recommendations to be used as a bridge
between science and policy.

GRADE, maybe, I think is the best format cur-
rently available in many countries. Of course,
it has also some limitations. For instance, the
timeliness of data availability, the subjectivity of
the bias assessment tools and—this is not triv-
ial—the reliance on sufficient content expertise
of GRADE reviewers, because the GRADE review-
ers should be experts in influenza vaccination.

It is critical, I believe, that in countries where
GRADE is the accepted format, we have to learn
how to make it beneficial and effective—for
instance, by ensuring high content and disease
expertise of GRADE reviewers.

00:24:25 Nihar Desai

Yeah, it’s such a critical point and I think, you
know, I would just emphasise again the point
that you made very, very well, that we want
more structured and systematic approaches
to really holistically look at the full body of
evidence and having that kind of approach is
probably preferable over, you know, maybe a
checklist kind of a rating system or other similar
approaches there that we really need that kind
of holistic, qualitative but structured systematic
approach. And that leverages true disease exper-
tise on the side of the reviewers.

So, Luigi, I really want to thank you again for
kind of joining me on this podcast. I think we've
had a terrific discussion about influenza vac-
cine performance. I think, you know, we started
talking about what some of the right endpoints
are. How do we get to those endpoints? What's
the right methodology? The evidence to really
generate about vaccine performance, and how
do we do a holistic examination of that kind of
body of evidence?

So, you know, I just want to thank you again
and I want to thank our listeners. I hope that
they have really enjoyed the discussion. I know
Luigi and I certainly have. So, with that, we will
thank you again for listening and we’ll sign off.
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