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ABSTRACT

We review the current knowledge regarding how best to approach
development of lasting immunity in infancy without inducing unwanted
adverse vaccine effects among which could be sudden infant death
syndrome and neurological developmental problems. The review also
addresses current problems in vaccine development generally including
formulating infant vaccination schedules based on knowledge obtained
in trials conducted in adults, a process so fundamentally flawed to warrant
intense review. We explain the two key mechanisms by which the infant
and adult human protects itself from foreign pathogens these being the
very complex but integrated immune systems — the Thl-based Mucosal
Immune System and the Th2-based Systemic Immune System. The potential
issue of hyperimmunization is discussed and the review addresses the latest
developments that could provide a useful path to safer immunisation in
infancy.
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Sudden Infant Death Syndrome in the Context of the Future of Vaccination

Introduction

This is a critical yet selective review of the literature
on the putative vaccine associated-causes of sudden
infant death syndrome (SIDS). While it is recognised
that this is a sensitive, complex and controversial
subject it is important to accept that current
immunisation approaches are fundamentally flawed.
Much of the background to the complexity and
controversy of vaccine safety and links to mortality
is well covered*?2. We therefore provide a comparative
review of the function of the mucosal immune
system in contrast to the distinctive and separate
systemic immune system. The former is a body-
wide interconnected ‘lymphatic migration system’
defending against the entry of viral, bacterial,
fungal and protozoan pathogens at all internal-
external mucosal secretory interfaces; the latter is
fully activated into play when pathogens or their
processed antigenic fragments actually enter into
the internal body via a complex antigen drainage
system of lymphatic ducts, nodes comprising the
blood to lymph circulatory system, whereupon
systemic specific immune responses are mobilised
and launched.

This is the ‘total’ immune system as both the
mucosal first line defence system and the systemic
internal system act to defend the integrity of the
body. In this paper we hope to arrive at practical
generalisations that may contribute to the improved
health of newborn babies, both physical and mental,
as they develop through the first year of life and
beyond to maturity.

Discussion

In our earlier review in this journal® we built on the
body of paediatric research on SIDS by one of us
on the ‘Infection Hypothesis’ of SIDS causation
and/or association®. We also drew attention to the
strong positive correlation (linear regression) between
the number of systemic (or parenteral) immunisation
vaccine doses (intramuscular, subcutaneous) delivered
in the first year of life and the rising incidence of SIDS
in the top 30 to 46 developed nations surveyed
with the best (lowest) infant mortality rates (IMRs)

in 2009 and again in 2019%%. Given the regression
was apparently independent of the variety of specific
antigens injected we identified the potent non-
specific cytokine-inducing systemic stimulation by
the vaccine adjuvants as the main suspect in any
likely search for the “toxic” ingredient that may be
common to all strong systemic immunisations of infants.
Thus, when we use the term “hyperimmunization”
in later sections that would also include referral to
repeated doses of alum-based adjuvants irrespective
of antigen-specificity in the vaccine doses.

Thus, by drawing attention to the possible underlying
immunological-driven causes of SIDS we also draw
attention to potential downstream consequences
on normal childhood development (in those babies
that survive the first year of the childhood vaccine
schedule). Here we take this analysis further and
focus on the mucosal immune system as the
preferred target for all future vaccines given to
children and adults via the intranasal inhalation or
application route of immunisation.

However, first, we need to deal with the protective
and curative features of systemic immune responses
which has a much longer history of scientific
research and manipulation, dating to the 19" and
early 20™ century. This body of knowledge far
exceeds our understanding of the behaviour of the
mucosal immune system, which in relative terms,
has been neglected in both the mainstream clinic
and at the bench. It is also fair to say, as we point
out!, that the public health ‘vaccine crises’ during
the COVID-19/SARS-CoV-2 pandemic have brought
this issue into sharp focus.

Features of systemic induced
immunity, genetic individuality and
systemic immune responses to
external infections and internally

arising cancers.

Anyone familiar with experimental and clinical
immunology is struck by the immense biological
complexity of the discipline, it rivals and is on par
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with the higher order complexity of the brain and
central nervous system.

How is this immense complexity to be handled and
understood? Few immunologists apart from Peter
A. Bretscher have taken on this gargantuan task. It
should be acknowledged his earlier late colleagues
at the Salk Institute also took on aspects of this
challenge - Melvin Cohn and Rod Langman. However,
Bretscher’'s unique body of work is far more
comprehensive and fundamental, and he is now
the acknowledged leading immunologist for his
range, depth and reach in a very complex discipline
drowning in, what he calls “information overload”...
“thus crying out” for a degree of systematic and
rational order’.

Since the mid-1960s Bretscher, in both his theoretical
and experimental studies, has devoted his scientific
career to bringing a semblance of rational order to
the foundations of immunology. His most important
experimental and observational studies focussed
on chronic infectious diseases (induced immunity
to viral, bacterial and protozoan parasites) and
acquired immunity to endogenously arising cancers.
His extensive body of work, can be found in two
recent easy to read textbooks published these past
10 years®®. It is the latter 2024 book and some of
his key experimental and observational papers we
cite here.

In our previous paper on the likely causes of
sudden infant death syndrome (SIDS) and how the
phenomenon can be naturally suppressed® we
addressed the important role of ‘Mucosal Immunity’
both active and passively provided in colostrum and
milk of a breast-feeding mother (both germline-
encoded Innate and somatic Adaptive immunity).
We particularly stressed the protective role of
acquired and adaptive mucosal dimeric secretory
IgA antibodies, including maternal IgG antibodies.
In the normal course of neonatal development these
antibodies are naturally delivered to neonates via
immunity arising from natural infections in the
mother or via a systemically vaccinated breast-
feeding mother. Local non-specific Innate Immunity

to respiratory and gastrointestinal infections may
also be induced in neonates through mucosal
antigen exposure via the oral-nasal portal of entry
(reviewed in Goldwater et al, 2025)3. We stressed?
that a functional mucosal immune system and its
role in SIDS avoidance to distinguish it from the
more familiar systemic or parenteral immunity of
circulating immunoglobulin-secreting B lymphocytes
producing serum antibodies (IgM, IgG subclasses,
IgE, 1gG4 and cell mediated T lymphocyte immunity
(CD4+ T helper cells, delayed type hypersensitivity
CD4+ T cells, CD8+ cytotoxic T cells)®.

The set of principles on the regulation of self versus
non-self discrimination (how immunological self-
tolerance is acquired in development, and thus the
avoidance of self-reactive autoimmunity) and the
regulation of the class of the immune response
assembled by Bretscher pertain mainly to the
Systemic Immune System and not, as we can
ascertain to the Mucosal Activated Immune System,
which we discuss again shortly (e.g. the recent data
of Lobaina et al, 2024)'°. However, the principles
we now discuss in relation to vaccination risks in
general and the risk of SIDS almost certainly apply.
Hence, we also address whether the same principles
of regulation by antigen dose for the initiation of
the main helper T lymphocyte subsets Th1l and Th2*
apply also to mucosal immunity and antigens that
enter via the oral-nasal route?

At the mucosal lumen surface is it just non-
complement fixing dimeric secretory IgA that is all
that is required in protective adaptive mucosal
immunity? Or is cell mediated immunity (CMI) also
harnessed on the non-lumen internal side? Can foreign
antigens (whether non-replicating or replicating that
arrive via the oral-nasal route passively or actively)
transit the mucosal membranes and enter the
parenteral system thus initiating also induction of
systemic Th1/Th2 regulated immunity?

© 2025 European Society of Medicine 3
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Table 1 Taken with acknowledgment from the Open Access article by Morens et al, 2023%.

Table 1. Epidemiologic and immunologic parameters of selected human respiratory viruses and vaccines used to control them

Incubation  Marked Infection elicits long-term

Re-infections  Vaccines elicit long-term  Vaccine

Virus period® viremia  protective immunity are rare protective immunity type

Measles (to =10days vyes yes yes yes replicating
prodrome)

Mumps =16 days yes yes yes yes replicating
Rubella =16 days yes yes yes yes replicating
Smallpox® =~12days yes yes yes yes replicating
VZV°© =14 days vyes yes yes yes replicating
Endemic coronaviruses =5 days no no no no none

Influenza virus =2 days no no no no replicating, other
Parainfluenzaviruses =4 days no no no no none

RSV =5 days no no no no none
SARS-CoV-2 =4 days no? no no no non-replicating

#Viral incubation periods, especially shorter incubation periods, typically have very broad ranges; these estimates are taken from cross-sections of the

literature.
PSmallpox was eradicated from natural circulation in 1978.

“Varicella-zoster virus (VZV) recrudescence (referred to as zoster, zona, or “shingles”) results from release of latent viruses from ganglia; second exog-

enous respiratory infections in normal persons are rare.

9dAlthough SARS-CoV-2 antigens have been detected in multiple tissues, the virus does not appear to be associated with significant “free” viremia, as
evidenced by difficulty in culturing infectious virions from blood or tissues, and by weak elicitation of broad and durable protective systemic immunity.

In addition, it is useful to keep in mind the following
categories of typical infectious diseases of
epidemiologic and immunologic parameters of
selected human respiratory viruses and vaccines used
to control them and grouped by incubation time as
in Table 1 above (from Morens et al,2023)*?. Thus,
those with ‘long’ incubation time (~ 10-16 days)
and a strong viremic phase such as Measles, Mumps,
Rubella, Smallpox, varicella-zoster virus (VZV) are
distinct from the “short” incubation time (~ 2-5
days) non viremic endemic coronaviruses, influenza
viruses, parainfluenza viruses, respiratory syncytial
virus (RSV), and SARS-CoV-2. (To date, there are no
reports of the latter having been isolated from blood
of human COVID-19 cases). The ‘short ‘incubation
group are typically initially confined to the mucosal
epithelium lumen zone by pre-existing neutralising
secretory IgA antibodies, and optimum elevated
Innate Immunity involving Interferon Gene Cascade
(ISG) activation would likely offer the best immediate
mucosal protection as we have discussed at length?®.

With these issues in mind, we now address the
following questions arising from several sets of
observations since the 1950s. These need
consideration in weighing up the benefit-to-risk of
interventions.  The

immunological medical

experiences of the failed public health response
during the Covid-19 pandemic are still fresh in our
minds. In assessing the vaccination risks these are:

1. The genetic uniqueness of every human being.

2. The known factors of antigen dose and timing in
regulating the class of the immune response - cell
mediated immunity (CMI) versus humoral antibody
immunity (Ab).

3. How the class of the ensuing putative protective
or curative immune response (Thl or Th2) is
regulated and can be “imprinted” on the patient
following a vaccination schedule.

4. What useful knowledge is possible in advance
from neonatal vaccination studies in non-human
primates?

The first point directly addresses a central problem
of current and previously mandated requirements
that random controlled clinical trials be performed
on all aspects of any clinical procedure in the
population which will be exposed to (any) risk
before it is accepted into general practice. Such a
requirement needs to be moderated and understood
by the reality of the genetic uniqueness of every
human being.

© 2025 European Society of Medicine 4
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1. Genetic uniqueness of every human
being — thus all patients are “different”

and "one size does not fit all”

There exists a quantitative genetic measure of the
uniqueness of every human being®. Even ‘Identical
Twins’, apart from their different fingerprints, are
genetically different at the somatic level when all
pervasive and genetic
mosaicism” in all individuals is considered**’. In
addition, monozygotic twins exhibit significant
differences in DNA methylation and histone
acetylation, which can affect gene expression and
function?®,

stochastic  “somatic

McLure et al (2013)*® estimate, based on random
recombinational shuffling and reassortment of
ancestral haplotypes at each meiosis'®, a probability
of a repeat genetic complement in human beings of
10*®. This is an astronomically large number meaning
that no two human beings who have ever existed or
are likely to exist in the future have any resemblance
of complete genetic identity let alone close identity®.
Thus “One size does not fit all” applies in any
potential medical intervention particularly involving
manipulation of the highly complex immune system.
In our opinion the mandated childhood vaccine
schedule violates all basic knowledge and first
principles of protective immunity induction. It also
violates this principle, as we will see, with standard
adult vaccination directed against respiratory
diseases such as influenza viruses or coronaviruses
(e.g. Russell 2022%, Russell and Mestecky, 2022%1).
A complete rethink in public health vaccination
development, safety testing and efficacy is required,
and we are not alone in making this call. As well as
Russell and Mestecky (2022)* the NIH group of
Anthony Fauci now actually admits a rethink is
required and necessary following the public health
failures in the COVID-19 pandemic*2. This was well
documented earlier for HepB vaccination®*2*,

2. Immune Class Regulation -
Maturation Th1/Th2 Regulated Class

of Immune Response

How is the class of the immune response humoral
(or antibody) immunity (usually Th2 regulated)
versus cell mediated immunity (CMI) usually Thl
regulated (involving induced curative delayed type
hypersensitivity or CD4+ T cells and mature
cytotoxic CD8+ T cells) regulated? The pro-
inflammatory Thl immune imprint is induced by
low antigen doses early in a response and is a
protective and curative response, particularly in the
acquired immunity to intracellular infections and
early cancer clonal emergence. The Th2 skewed
imprint or the anti-inflammatory response (IgG1
response high, Tregs high)®>?® appears later as the
concentration of a replicating antigen or non-
replicating antigen increases (via hyperimmunization).
These features depend on the dose of antigen and
time during the subsequent immune response and
are summarised in the simplified schematic in
Figure 1. (Summarised from Bretscher 2024, Chapters
10,11,12)°.

Mosmann and Coffman (1989)'* formally defined
the main T helper subsets: CD4+ helper T cells can
be divided into two major subgroups based on their
production of cytokines. CD4+ Thl cells produce
IL-2 and IFN-y and mediate delayed hypersensitivity.
CD4+ Th2 cells produce IL-4,1L-5, IL-6, IL-10 and
provide help for B cell Ab responses. The Thl - >
Th2 transition response matures in this direction
with time after first antigen exposure, and depending
on genetic background and antigen dose, Low
through to High (or in hyperimmunization).

© 2025 European Society of Medicine 5
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Nt = Transition Number for Patient. This is essentially the “dose” of the replicating foreign infectious

disease or tumour neo-antigen ( neo-Ag peptides/MHC Class I/1l presenting complexes) in that patient (i.e.
its genetic background) that causes a threshold switch Thl Imprint to Th2 Imprint Bretscher 2024 p.146-150

Cell Mediated Immunity (CMI)

I
I
I
I
I
Thl Imprint |
Delayed Type Hypersensitivity CD8 T cells and CD8 I
Cytotoxic T cells (CTL) HIGH — Protective l
intracellular pathogen or tumour elimination :
(Human : 1gG1: 1gG2 LOW; Mouse : IgG1 : IgG2a |
LOW ), IFN-y IL2 HIGH, Th17,Treg, LOW) I

I

I

Antibody Immunity (Humoral) and Late Stage
IgG4 Blockers ( anti-inflammatory)

Th2 Imprint (skewness)

1gG1: 1gG 2 ratio HIGH (human), IgG1:1gG2a HIGH
(mouse) IL4, IL10, Th17, Treg HIGH

CD8+ CTL HIGH, 1gG4, HIGH

Antigen Threshold!Transition Zone Antigen

Dose Low Th1-pTh2 Dose High
|

0

* Leishmania major mice
resistant to normal infection
dose

* Tuberculous Baccili begins
replication (BCG antigen)-
mucosal epithelial infection

TypeITB

NSCLC Stage

Occult (hidden cancer), then :

i
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i

O 1Al IA2 IA3 B :

A UB ( All in situ)

= Leishmania major mice
susceptible to normal infection

dose

* Menon and Bretscher 1998;
Bretscher 2023a,2023b, Bretscher
2024 p. 146-150

» Kiros et al 2010; Power et al
1988; Bretscher 2023a,2023b,
Bretscher 2024 p. 146-150

Type 11 TB->

« Frafjord et al 2021

IIA B IIC IVA VB Metastasis

Figure 1. A schematic of Th1/Th2 regulation of the class of the systemic immune response. After Bretscher
2024°. Reference numbers are . Menon and Bretscher (1998) is [27]; Bretscher (2023a) is [7]; Bretscher (2023b)
Is [28]; Bretscher (2024)is [9]; Kiros et al (2010) is [29]; Power et al (1998) is [30]; Frafford et al (2021) is [24].

Th1/Th2 RESPONSES ARE UNDER RECIPROCAL
REGULATION:

* Th1 imprint, Th2 suppressed (typified by IFN-y,
IL-2 High, and low ratio of serum IgG1 to IgG2
(humans) IgG2a (mice), Tregs Low, Pro-
Inflammatory, M1 polarised macrophages (reviewed
in Mamrot et al 219)* and curative (for viral infections,
parasitic infections, chronic bacterial infections,
cancer emergence and progression).

or

e Th2 imprint, Th1 suppressed typified by a High
IgG1 : IgG2 ratio (humans) High IgG1 : 1IgG2a ratio
(mice) , IL-4 high , IL-10 high, and Treg high, Anti-
inflammatory , M2 polarised macrophages (reviewed
in Mamrot et al, 2019)** and non-curative in viral
infections, parasitic infections, chronic bacterial
infections, cancer emergence and progression,
leading to High 1gG2 (IgG2a in mice)
hyperimmunization settings.

in

© 2025 European Society of Medicine

Bretscher’s message is clear “Standard vaccination
currently employed in public health
universal generation of Th2 imprints” (Bretscher,
2024 p.149)°.

involves

We deal with this issue again later under vaccine
safety but here we flag the fact that the COVID-19
mRNA vaccines through their distribution - away
from the injection site - of the vaccine Lipid Nano
Particle (LNP) expressing mRNA to lymphoid organs
and non-lymphoid organs including the lungs,
liver, spleen and heart. This could clearly generate
immunological and immunopathological problems
including autoimmune?®, inflammatory and immune
dysregulation including multisystem inflammatory?3?
and myopericardiopathies®*. This biodistribution of
the mRNA LNP is confirmed in the Pfizer Australia
8 January 2021 Nonclinical Evaluation Report®. The
recent personal experiences of a senior toxicologist
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and pharmacologist in receipt of the COVID mRNA
LNP is one of numerous informative adverse events
now in the public domain®.

3. Immune Class Regulation- The
Th1:Th2 transition number, Nt
(Figure 1).

The Nt or "antigen dose” transition number for
an individual can be exemplified by the parasitic
disease Leishmania major mouse model (Bretscher
et al, 1992)*. It is a very useful principle to employ
in environmentally chaotic, genetically diverse
human populations, the rule of thumb ... ” the
lower the dose of the first immunisation the better
the proinflammatory or protective immunity
outcome”. This cannot be applied in the case of
unpredictable endogenous human cancers that have
already advanced. However, Bretscher's body of
work on lymphocyte collaboration® implies possible
immune cancer cell manipulations to ‘restart’ the
evolving Th1->Th2 imprint transition. One strategy
may involve CD4+ T cell depletions in advanced
patients coupled with a challenge with the patient’s
own advanced tumour clones displaying the mature
cancer neo-antigens, suitably inactivated as a
coupled-protective immunisation step to induce a Thl
imprint in recovering CD4+ cell depleted patients.

Bretscher and coworkers demonstrated this Nt
principle for induced immunity to the protozoan
Leishmania majorin inbred strains of mice (Bretscher,
2024 p146-150)°. The primary observation was first
in BALB/c mice which are susceptible to a standard
lethal challenge dose of a million living parasites,
in which a rapid anti-parasite Th2 response is
generated leading to uncontrolled parasitemia.
However prior infection with 100-1000 parasites
results in a sustained protective Thl response
whereby such mice resisted the pathogenetic
challenge of 10° parasites. They then tested in
principle this low dose vaccination strategy in a
diverse set of inbred mouse strains. They established
that resistance and progressive disease with a
stable curative Th1l response or a predominant Th2

response reflective of ongoing Leishmania major
parasitic disease. So, the transition number Nt was
defined for each inbred mouse strain - the upper
limit for that low dose first injection varied over a
100,000 fold dose range for different strains of
mice?. For slow growing pathogens causing
potentially chronic diseases Bretscher and co-
workers recommend a low vaccination dose,
preferably using living attenuated pathogens, likely
to be well below the Nt transition number. In
veterinary medicine for domesticated cattle herds,
this principle maybe easier to apply than in human
beings. The principle holds extremely well in that
setting and is particularly relevant as it is applied to
young calf calves with low dose BCG vaccination
against cattle tuberculosis (Mycobacterium bovis)®.

4. Vaccination Studies in Neonates
of Non-Human Primates?

How valuable are the conclusions from vaccination
studies in neonates of Non-Human Primates? How
relevant to SIDS or downstream developmental
maladies that may arise in babies fully exposed to
the childhood vaccination schedule? For SIDS the
incident rate is ~ 1/170- 1/500 live human births
per year depending on each developed country’s
National Childhood Vaccine Schedule. However, a
simple Google search on such experiments can
lead to simplistic and misleading conclusions,
when communicated by the mainstream medical
media and popular press reports. For example, in
a controlled vaccination schedule (MMR vaccine) in
newborn Macaques on the incidence of autism
spectrum disorder (ASD) in later development, the
authors gave a very misleading conclusion and
message®*3°. The study by necessity of restricted
animal supply of Macacques was conducted in
numerically small test and control groups (n ~ 12-15),
in a closed colony with a controlled environment.
Yet by comparison, in the real world of human
existence there is extreme genetic heterogeneity
and chaotic uncontrolled environments. Furthermore,
the incidence rate for ASD is approximately 1 in 50
to 1in 100 live births and would require very large

© 2025 European Society of Medicine 7
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study populations thus casting considerable doubt
on negative results from small group studies. Yet
the institutional media release on the Gadad et al,
2015 study®* was definitively negative®. The study
overlooked all these base line population-wide
statistical numbers as well as the reality of life in
diverse human populations wherein very large
numbers are normally required to establish the real
incidence {per 1000 live births) of a condition following
neonatal vaccine exposure.

Such a criticism does not negate the value of such
findings as newborn Macaques in small groups are
potentially useful in assessing mucosal and systemic
responses induced by intranasal immunization (and
safety issues).

Intranasal booster vaccinations in
mice with SARS-CoV-2 nucleocapsid
(N) protein — Induction of systemic
anti-N Th1 imprints and secretory IgA

in bronchoalveolar lavage fluid

In the light of the foregoing discussion, we focus
onrecent interesting findings in mice conducted by
Lobaina et al, 2024%°. It begins to resolve nagging
issues raised earlier, namely “ ....we also need to
address whether the same principles of regulation
by antigen dose to the initiation of Th1/Th2
responses apply to mucosal immunity and antigens
that enter via the oral-nasal route? “. It needs noting
that Bretscher’s latest textbook displays a relative
absence of discussion or data for a role for mucosal
immunity or mucosal route priming of systemic
immunity. Such immunity would be induced by local
application of antigen (replicating or non-replicating)
to the mucosal epithelium of the nose, mouth and
upper respiratory tract, including its impact on the
lower gastrointestinal tract. Do the rules and principles
developed by Bretscher for the regulation of Thl/
Th2 in systemic immunity (Figure 1) also hold for
the local mucosal applications of vaccine antigens?

Some of Bretscher’s succinct comments on p.148 in
his recent 2024 book ( 7The Foundations of Immunology

and their Pertinence to Medical Interventions)®
have prescience and are very relevant. In the light
of the public health vaccine failure in the COVID-19
pandemic it is worth quoting him directly in relation
to their work on developing Thl imprinted immunity
to tubercle bacilli in mice viz

“ We found infection of young mice with twenty
mycobacteria could generate, in time, the most
potent Thl responses and Thl imprints (Kiros
et al 2010, Power et al 1998). It would be most
Interesting to see whether such Thl imprinting
can be also generated when immunisation Is by
mucosal routes, as many pathogens, such as that
causing tuberculosis, primarily enter by such
routes. The importance of route of sensitisation
to the efficacy of protection has been insufficiently
explored. Can Thl imprinting, achieved by
parenteral vaccination and tested by parenteral
challenge, also protect against a pathogen given
by a mucosal route? These are critical questions
that have been insufficiently addressed.”

Clearly, from the recent experiments by Lobaina et
al (2024)™° this appears to be the case. In short,
SARS-CoV-2 nucleocapsid subunit antigen (N,10 pg)
aggregated or not with the oligodeoxynucleotide
‘adjuvant, ODN39M (a 39mer), was delivered by
two routes, conventional systemic subcutaneous (s.c)
of N with alum as adjuvant or N + ODN39M with
alum as adjuvant; or intranasal (i.n) N alone or N +
ODN39M, see Figures 1 and 2 in their paper which
summarise the main message of their paper.

The data in Lobaina et al* fits extremely well with
the Th1/Th2 regulation paradigm dependent on
Ag dose (a separate study in mice and rats*! reports
Th1 imprints and Th1/Th2 mixed responses consistent
with Lobaina et al*° but not as clean or obvious, in
our opinion). It also fits with how the expected
“natural” curative mucosal secretory IgA response
and the systemic cell mediated (CMI) response.
Th1 imprint (Figure 1) is actually set up in nature by
immunisation via the Oral-Nasal portal of entry for
most inhaled and ingested pathogens bacterial or
viral - whether long incubation (10-16 days, thus

© 2025 European Society of Medicine 8
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viremic or septicaemic phase pathogens) or short
incubation (2-5 days) pathogens restricted to the
mucosal epithelium and lumen of the downstream
respiratory and gastrointestinal tract, (Morens et al*?,
see Table 1) for these categories. There are obvious
long incubation bacterial and protozoan categories
which must also apply such as Mycobacterium
tuberculosis, Bordetella pertussis and Leishmania
major.

In Lobaina et al*®, broadly, with some slight variations,
the immunisations were conducted in 6-8-week
female BALB/c mice with 10 ug N per mouse on
dO0, d7, d21 and sacrificed on d33. Lobaina et al
measured specific serum IgG, 1gG1, IgG2a anti-N
antibodies and in bronchoalveolar lavage fluid
(BALF) they measured specific IgA anti-N antibodies;
and then in separate time sampling on d12 and d18
they measured in splenic lymphocyte stimulation
assays for primed IFN-y secreting cells by ELISPOT
assays, a proxy for the CMI response.

When N+/- ODN34M is given systemically (s.c) with
alum adjuvant - there are no mucosal Ab responses
(whether IgG, IgG1, IgG2a, or IgA) in bronchoalveolar
lavage fluid (BALF), i.e. no impact on any type of
mucosal immunity, an empirical fact evident in
many experiments and in our textbooks for over 50
years. However, in serum there is a clear Th2 skewed
imprint with the IgG1 to IgG2a ratio very high
~16:1 (and a very low IFN-y CMI response relative
to intranasal route down at least 5 fold). However,
if N alone or N+ODN39M is given intranasally
there is no serum IgG response of any type and no
secretory IgA response evident in the BALF. When
N + ODN39M aggregate was given intranasally
interesting things happen, - there is a clear serum
IgG antibody response but the IgG1: IgG2a ratio is
now very low, close to 1. Furthermore, in the BALF
IgA antibodies were induced by intranasal route
only for the N + ODN39M aggregate.

Clearly, there is a secretory IgA (SIgA) response
induced by the intranasal route as well as a Thl
imprint in the spleen. This is the type of result which
Bretscher would anticipate if the theory of Th1/Th2

immune class regulation was general for all
sensitization routes in the body - indeed it exceeds
Bretscher’s expectation in his long-sought search
for the best way to deliver efficacious protective
vaccinations.

This result thus fits a low dose induced Th1 imprint
(Figure 1) on the parenteral immune system (which
is intuitive, in advance, as there is also a physical
mucosal barrier to a full systemic 10 pg dose
getting into systemic circulation as in the direct s.c.
route (with alum) and necessary mucosal secretary
IgA in mucosal secretions.

The Lobaina et al*° discovery re-emphasizes that a
properly safety-tested intranasal route with non-
alum adjuvants (like ODN39M) should be examined
properly and then considered for future vaccinations
in all public health programs in both children and
adults. However, this particular regimen in mice
represents almost adult vaccination and does not
parallel infant human vaccination at 2, 4, 6 months...
which is more likely akin to >12-16 months. These
issues must be sorted by extensive research programs
which thus requires generously funded research and
clinical development programs in all future vaccine
development in human beings.

Childhood Vaccine Schedule and
development of safe-effective
vaccines in infants and adults

We now selectively review recent studies on
intranasal versus systemic immunisation in humans
and experimental animals in relation to use in a
future Childhood Vaccine Schedule and the future
development of safe-effective vaccines in infants,
children and adults. In advance, the aim is to
suggest avoiding schedules that hyper stimulate
the neonatal immune system with multiple booster
shots of potent adjuvanted (alum-based) systemic
doses.

This strong recommendation comes despite one
coauthor’s (EJS) active involvement over 35 years ago
in the development and refinement of supposed safe
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alum-based adjuvants*2. These adjuvants, designed
to be pro-inflammatory to initiate lymphocyte and
accessary cell collaboration can stimulate potentially
harmful systemic levels of circulating cytokines that
can have potentially harmful effects on brain health®,

The primary focus here needs to be on the induction
of mucosal immunity (innate and adaptive)® because
the great bulk of pathogen infections, in the absence
of overt cuts or wounds, initiate via inhalation or via
the entry through the eyes and then lacrimal duct
drainage to the nasal, oral and gastrointestinal
mucosal epithelium.

The mucosal immune system

This is often summarised as the mucosa-associated
lymphoid tissue (MALT). It displays quantitative
primacy and dominance in the adult human body.
The production of SIgA far exceeds the production
of all other Ig isotypes (IgM, 1gG subclasses, IgE) in
the total adult body, producing about 5-10 grams
of SIgA per day, a dominance reflected in the
quantitative cellular distribution of lymphocytes
and immune accessory cells (dendritic cells and
phagocytes). In mucosal tissues they exceed by
about two-thirds of all other lymphoid cells (T, B,
natural innate killer cells) throughout the body?'44.

As Mestecky?*®, Russell?>?1444¢ Brandtzaeg***’ and
other expert colleagues*® have established since
the 1980s the mucosal immune system is not only
dominant and physically separate from the systemic
immune system it is also functionally separated and
interconnected within itself - in an extended ‘common
mucosal immune system network generating
“mucosal tropism” of activated B and T cells and
activated lymphocyte migration (and recirculation)
from (say) the nasal associated lymphoid tissues
(NALT) to seed other lymphoid sites in the network
viz. the lymphoid tissues of the oral cavity and
saliva secretory IgA; the eye-associated mucosa
and lacrimal drainage to the nose and mouth; the
tonsil and adenoid associated immune system; the
mucosal system of other upper respiratory tract and
lungs ( Bronchus-associated lymphoid tissue (BALT);

and the lower lung associated mucosal epithelium
and the primacy of the gut associated mucosal
immune system (GALT) and the numerous Peyer’s
Patches lining the gastrointestinal tract; including
the MALT of the female and male genitourinary
tracts). Russell and Mestecky?! published an excellent
illustration of the mucosal immune system in their
Figure 1 (reproduced here as Figure 2).

It is indeed surprising to us that this primacy and
dominance of mucosal immunity as the first line
defence in healthy subjects is so poorly recognised
and researched by the dominant mainstream of
experimental, clinical and translational immunologists.
The mainstream did not understand the so called
“break through infections” or global vaccine failures*
in prior vaccinated individuals during the SARS-
CoV-2 pandemic. This was a failure to appreciate
that systemic immunisation cannot prime and
stimulate the mucosal immune system unlike a
prior mucosal infection does (e.g the longitudinal
population wide study in Denmark in 2020 prior to
the mRNA expression vector vaccine rollout,)>.
Indeed, this striking absence of operational
knowledge on the primacy of the mucosal immune
system prompted mucosal immunology expert
Michael Russell (Russell 2022)%° to clearly point this
public health anomaly out as the prime reason for
the public health failure of the systemic vaccination
program during the SARS-CoV-2 pandemic viz. to
partially re-quote Russell, (edited for clarity)°.

“What has been unaccountably neglected is
consideration of the role of mucosal priming in
enhancing protective immune responses .....
These-important findings by Martinuzzi et af*
provides a mechanistic explanation for these
findings. "%

The failure of the research mainstream to appreciate
this fundamental immunological paradigm is akin
to the SIDS research mainstream ignoring the
epidemiological, pathological and clinical features
of SIDS clearly pointing to an infective and possible
immunopathological origin.
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Figure 2 . The mucosal immune system- taken with acknowledgement from the open access article of Russell

and Mestecky?*.

The study of the natural sequential immune processes
and effector protective mechanisms would seem
paramount now, particularly the dramatic lessons
provided by the SARS-CoV-2 pandemic. In the case
of SARS-CoV-2 lung infections observations show
that from the upper respiratory tract (URT) of the
bronchial system (BALT) to the lower respiratory
tract of the terminal airway and alveoli in contact
with blood capillaries, there is a natural mucosal to
systemic system gradient ending in the serosal
secretory processes in the lower lung tissue?'. Much
of the severity and inflammation of the lung capillaries
would seem associated with cytokine ‘storms’ excited
by complement fixing thus inflammatory IgG
subclasses arriving from the systemic blood and
lymphatic systems and putative subsequent
development of bronchitis and bronchial pneumonia/
pneumonitis post-pathogen clearance.

Thus, the antigen-priming of mucosal surface initiates
arapid SIgA response via a Germinal Centre somatic
hypermutation associated response in organised
mucosal lymphoid structures such as NALT, tonsils
and Peyer’s Paches*’*? producing antigen-selected
new high affinity SIgA secreting B cell clones within
4-5 days post antigen contact. Priming at one mucosal
site such as the nasal mucosa produces primed SIgA

memory B cells to migrate and seed throughout
the extended mucosal immune system, to be utilised
on ‘demand’ if those sites are exposed to the same
antigens and can be recalled as memory cells on
systemic immunisation as discovered during the
SARS-CoV-2 pandemic®.

This “mucosal tropism” allows the lactating mammary
gland (a non-traditional mucosal gland except
when lactating“®, to be seeded late in pregnancy in
the lactating phase with SIgA B lymphocytes induced
first (say) in the intestinal tract, then producing high
concentrations of colostrum SIgA antibody to the
newborn baby. However, prior mucosal exposure
can also be re-activated by subsequent systemic
immunisation as shown demonstrably during the
COVID-19 pandemic. Thus, Matinuzzi et al** showed
that COVID-19 recovered patients subsequently
immunised by the i.m. route with mRNA expression
vector lipid nano particle (LNP) vaccines produced
systemic (plasma) IgG antibodies and an effective
reactivated memory nasal SIgA response®. This
most likely happened in Israeli mothers vaccinated
systemically in 2021who produced significant spike
protein SIgA antibodies in colostrum and milk®,
who would most likely have been prior exposed by
natural infections to COVID-19 by the at least four
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COVID-19 waves to strike the small country of Isreal
in 2020 before the vaccine roll out®*. And this solves
the other puzzling finding during the SARS-CoV-2
pandemic as to why those patients that had florid
SARS-CoV-2 infections in the intestinal tract had
better clinical outcomes®® and reported in detail in
Russell and Mestecky2022).

One of the present co-authors (EJS) discovered this
important common MALT phenomenon without
realising the broader picture, brought to our
attention first by Mestecky*®. Thus, pregnant naive
female rabbits exposed to repeated systemic (i.m)
live Vibrio cholerae organisms, including i.m shots
repeatedly and directly into the mammary glands
during early pregnancy produced little if any high
concentrations of specific SIgA to V. cholerae
lipopolysaccharide antigens (LPS) in colostrum and
milk. However, repeated oral exposure by tube
intubation directly into the gastrointestinal tract
reproducibly induced respectably high titres of SIgA
in early and late colostrum produced by lactating
mammary glands® and even induced tenfold higher
specific titres of V. cholerae-specific SIgA antibodies
in intestinal washings®®.

Development of human infant
mucosal immune system

The systemic and mucosal immune systems
develop separately in the neonate over a similar
time course in the first 6 months to 12 months of
life*®. There are excellent reviews to be found on
the developmental and physiological stages of the
human infant mucosal immune system“*>" and in
particular in relation to the incidence of SIDS* in
the first 6 months of life. The vulnerability window
for SIDS in relation to aberrant or excessive-immune
mucosal response in SIDS-classified infants at 3 — 6
months involving prior respiratory tract infections is
consistent with all those issues raised by the
Infection Hypothesis discussed in previous articles®*.

The MALT structures of the mucosal epithelia are
fully developed by 28 weeks gestation and full
activation occurs after birth against the massive

exposure to foreign food and environmental
pathogens and antigens*. MALT responses thus
occur rapidly in the first weeks of the maturing
immune system and full maturation is usually fully
developed in the first year of life. This period of
heightened immune responses occurs during the
maturation process, particularly between 1 and 6
months, which coincides with the age range during
which most cases of SIDS occur. A hyperimmune
mucosal response has been a common finding in
infants whose death is classified as SIDS, particularly
associated with a prior upper respiratory infection.
Inappropriate mucosal immune responses to an
otherwise innocuous common antigen and the
resulting inflammatory processes have been proposed
as factors contributing to SIDS, consistent with the
Infection Hypothesis®*.

The phenomenon of ‘Oral

Tolerance’ and its avoidance

A range of studies®®*® describe a systemic immune
unresponsiveness phenomenon termed “oral
tolerance” as a consequence of feeding antigens
orally to the gastrointestinal tract. Both the adult
and neonate are assaulted daily by a myriad of
inhaled, swallowed/digested food and microbial
antigens and other foreign chemicals on scale. Clearly
the body needs a balanced way of handling, disposing
of and thus tolerating this massive foreign antigenic
diversity without enormous immune and inflammatory
responses in the intestinal tract and possible cross-
reactive autoimmune triggered T and B lymphocyte
responses. Without going into the details of the
molecular and cellular mucosal-associated then
systemic-triggered immune responses we simply
outline some of the pertinent ‘operational rules’.
The vaccination strategy we will suggest in humans
- priming via the mucosal route - will be to induce
both an effective mucosal immune response involving
SIgA antibodies in secretions and an appropriately
primed systemic immune system of Th1/Th2 driven
T and B cell responses (Figure 1). This is important
if a pathogen manages to escape the mucosal
barriers and enter a viremic or septicaemic phase
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of replication and spread (e.g. the long incubation
pathogens listed in Table 1, of Morens et al*?). The
theoretical aim is to achieve a supposed ‘happy’
mucosal versus systemic immunity balance which
we described above in inbred mice involving the
intranasal delivery of the adjuvanted SARS-CoV-2
nucleocapsid (N) protein subunit antigen?.

Husby, Mestecky and colleagues®*° employed
healthy adult human volunteers delivering by oral
ingestion of the well characterised experimental
protein antigen Keyhole Limpet Hemocyanin (KLH),
in two stretches of 5 day oral feeding regimes®.
They then tested systemic and mucosal immunity
by s.c. KLH antigen immunization. In the group fed
KLH prior to systemic challenge, there was a clear
significant reduction in KLH-specific T cell proliferation
as well as KLH -specific delayed skin test responses
(or cell mediated immunity, CMI). Further, in the
group receiving KLH ingestion alone no significant
antibodies were induced in either serum or secretions.
However, on systemic challenge (s.c) the levels of
IgA anti-KLH Abs in saliva and intestinal secretions
were significantly greater in the KLH-fed group and
in serum the levels of serum IgG, IgA, and IgM anti-
KLH anti-KLH antibodies were significantly greater
in the KLH-fed group than in the nonfed control
group. Thus, KLH feeding clearly induced systemic T
cell tolerance, but B cell priming, at both systemic
and mucosal sites. The /n vitroT cell proliferation and
INF-y secretion assays and intradermal skin test
responses are mainly proinflammatory Thl functions.
These were significantly inhibited by KLH feeding
i.e. Thl responses appear compromised. However,
these results are also understandable in terms of an
interconnected mucosal immune system interfacing
with the systemic immune system. One immediate
implication for our concerns here is that these oral
tolerance effects per se might be entirely avoided
by intranasal and upper respiratory tract priming.
This would avoid the effects of oral delivery of
antigens to the gastrointestinal tract.

Nasal route of immunisation -
potential for both human mucosal

and systemic vaccination

Of particular interest in this regard is clearly
outlined in Brandtzaeg (2011)*. Inactivated whole-
virus monovalent influenza vaccines, in various nasal,
in one case oral, formulations (nasal or oral sprays,
nasal drops) were tested in adult volunteer subjects
in Oslo, Norway in the mid 2000s%°. Anti-influenza
antibodies were measured by hemagglutination
inhibition assays. For the nasal routes very good and
highly significant nasal fluid SIgA responses were
measured after four doses (P = 0.0003 - 0.0006),
which did not occur if delivered by the oral route.
Further, the nasal routes produced very good serum
antibody titres (after two or four doses in most
groups — 79% to 100 % subjects). In the oral spray
groups serum responses were of lower incidence
(76%-87 % subjects). The qualifier here was that
‘mild side effects were deemed to be acceptable’.

However, we consider safety issues to be important.
Vaccines applied by the intranasal route must be
safe for human use, particularly developing babies.
This is because of the proximity to the brain and
potential vesicle diffusion across the Blood Brain
Barrier — and considering the potential for
downstream effects of early childhood neurological
development, as discussed above and before® for
systemic adjuvant cytokine storms and effects on
the health of the brain**¢!

Nasal mucosal vaccination and
development safe vaccination for
children and adults

It is reasonable to suggest we should avoid the
dangers of systemic alum-based adjuvants — and
effective hyperimmunization phenomena with alum
adjuvanted vaccines in neonates. If reconstituted
formula milk cannot be avoided then “Immune Egg
IgY specificity
supplements but now as neutralising F(ab)2 fragments

repertoires” as freeze-dried
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with functional (complement activation, cell adhesion)
Fc domains removed.

It is more than reasonable to recommend the
future avoidance of mMRNA expression vector (Lipid
Nanoparticle) vaccines as were rolled out on scale
globally during the COVID-19 pandemic, including
potentially highly dangerous multiple booster shots.
The adverse event rate for these novel mRNA
vaccines was at least 25x greater than all previous
vaccine rollouts (e.g. flu subunit vaccines) of the
previous 25 years, of all vaccines combined®?. This
is a shocking statistic. The personal experience of
a vaccinated toxicologist is documented?°.

The evidence now available suggests, from
laboratory rat studies, in-hand, before the Pfizer
vaccine roll out began in Australia, that in a portion
of subjects the LNP particle mRNA expression vectors
might well disperse from the i.m. or s.c. injection
site and begin expressing in inappropriate tissue
sites (heart, lung, spleen, brain, epithelia, ovaries,
etc). Such events would likely attract “autoimmune-
like attack” by cytotoxic T cells on such tissue now
highly expressing a ‘foreign’ antigen. These data
obtained under Freedom of Information from the
Australian Therapeutic Goods Administration (TGA)
that approved the Pfizer vaccines in mid to late
January 2021%, These data can be viewed in Table 4-
2 on page 45 of the Pfizer Australia Pty Ltd Nonclinical
Evaluation Report to the TGA (8" January 2021),
Australian Government, Department of Health). It
is notable that in these studies prior to the roll-out
of the LNP mRNA vaccines in Australia there was
significant detection of LNP elements well above
background in all rat tissues away from the injection
site at many time points up to 48 hours after injection.
Very high levels were found particularly in Adrenal
glands, Liver, Ovaries, Spleen, Whole blood and
Plasma.

Russell and Mestecky (2022)* finally address whether
mucosal vaccines are the answer and whether
studies in genetically inbred mice can translate to
humans. This is a perennial dilemma, which
certainly applies to Immune Oncology and basic

mutagenesis mechanisms of cancer progression®,
The dilemma can only be approached pragmatically
by trial and error thorough staged scale-up in efficacy
and safety testing -first in mice, rats, hamsters, dogs
then to pigs to Macaques, and then clinical trials in
human volunteers. Seemingly, this standard testing
regime sequence cannot be avoided for the
vaccines of the future. Special care should be taken
to avoid strong adjuvant stimulation of the neonatal
systemic immune system in the first year of life, at
least. This means of course the complete overhaul
of the Childhood Vaccine Schedule, and which is
also implied for all vaccinations in the recent paper
by the Anthony Fauci group*2.

It is noteworthy in this context according to Russell
& Mestecky?! that “three intranasal COVID vaccines
currently in phase Ill clinical trials are based on
replicating viral constructs, either attenuated
coronavirus or viral vectors
(https://www.who.int/publications/m/item/draft-

landscape-of-covid-19-candidate-vaccines;
accessed May 18, 2022).”

This further underlines the safety issue for live
intranasal replication antigens or whole virus particles
applied to the nasal mucosal system given the close
physical proximity to the Blood Brain Barrier and
thus the necessity to avoid spread to the brain, thus
especially rigorous safety testing is paramount.

We now finalize the paper summarising what has
been published on the known adverse event risks
of systemic “hyperimmunization” when that term is
used to cover hyperimmunization irrespective of
antigen specificity and most likely primarily relating
to repeated exposure to alum-based adjuvants.

Systemic "Hyperimmunization”, its
dangers and avoidance particularly
in developing children but also in

adults

We now address the issue of systemic
hyperimmunization, its effectiveness and the

immunotoxicity arising from hyperimmunization.
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We discuss concrete examples to underline our
concern. This we discussed briefly in Goldwater,
Gorczynski, Steele (2025)3. However, as discussed
thus far (Figure 1) there is a strong likelihood that
systemic hyperimmunization will simply drive the
immune system to an ineffective Th2 skewed response
which is not only ineffective but also generates
down stream complications for each individual
subject in its own unique way. Nevertheless, it is
still informative to review and list the already known
complications of hyperimmunization and multiple
doses of alum-based adjuvants.

The problems of hyperimmunization can manifest
in several ways including hypersensitivity reactions
which can be immediate or delayed. Immediate
reactions include urticaria, angioedema, flushing,
pruritus, wheezing, dyspnoea, and hypotension.
Delayed reactions may present as rash, fever, and
joint  pain®.  Another  manifestation  of
hyperimmunization is immunotoxicity including
autoimmune reactions which may induce or
exacerbate preexisting autoimmune conditions
and occurs through overstimulation of the immune
system, leading to the breakdown of self-tolerance
and the generation of autoantibodies®*®. Other
immunotoxicities involve Systemic Inflammatory
Responses which include acute phase responses
characterized by fever, increased levels of
inflammatory cytokines (e.g., IL-1B, IL-6, TNF-a),
and systemic inflammation which induce symptoms
such as fever, malaise, and myalgia®®. Others include
Vascular Leak Syndrome, a severe condition
characterized by increased vascular permeability,
leading to hypotension, oedema, and potentially
multi-organ failure. It is associated with high levels
of cytokines and immune complexes.

Hyperimmunization may modify hepatic drug
metabolism, potentially leading to
pharmacokinetics of concurrently administered
drugs®. Lastly, chronic hyperstimulation paradoxically,

altered

can lead to immunosuppression (highly relevant here
is the aforementioned work of Bretscher) increasing
susceptibility to infections and malignancies due to
immune exhaustion®’.

Potential negative long-term  effects  of
hyperimmunization in infants includes immune
tolerance and hypo-responsiveness which is
becoming a feature of current investigation.
Repeated vaccinations with the same or different
antigens given to an immature host may result in
immune tolerance or hypo responsiveness and is
possibly partly due to the neonatal immune system
favouring a Th2-type response and an insufficient
Thl-type response following parenteral immunization.
Poor antibody responses are often observed in

newborns and neonates®.

Considerable debate continues over the question
of multiple vaccines and adverse events. In the
absence of controlled trials, the public must rely on
a few observational studies for assurance that
vaccination schedules are beneficial for child health
and so the balance of risks and benefits from
multiple vaccinations remain uncertain®. Recent
studies suggest links between multiple vaccinations
and increased risks of diverse multisystem health
problems, including allergies, infections, and
neuropsychiatric or neurodevelopmental disorders.
A recent study evaluated 1,542,076 vaccine
combinations administered to infants (less than 1
year of age at time of vaccination) between 1991
and 2011. These infants received a minimum of
DTaP, HIB, and IPV at each administration
(N=227,231). Vaccines in addition to the base
three administered formed seven cohorts of the
study: HepB (N=321,296); PNC (pneumococcal)
(N=319,420); Rotavirus (N=10,139); HepB-PNC
(N=531,516); HepB-Rotavirus(N=22,800); PNC-
Rotavirus (N=35,882); HepB-PNC-Rotavirus
(N=73,792). The authors showed that each additional
vaccine more than doubled the diseases diagnosed.
All three categories of diseases (developmental,
respiratory, or suspected infectious disease) supported
the exponential trend with each additional vaccine
doubling or more than doubling the average number
of diseases diagnosed. Respiratory involvement
featured strongly™. This appears to be a thorough
study and is consistent with the VAERS analysis in
the report of Miller™* we previously reviewed?.

© 2025 European Society of Medicine 15



Sudden Infant Death Syndrome in the Context of the Future of Vaccination

Mawson and Croft (2020)%° have proposed a novel
hypothesis indicating that, in susceptible persons,
multiple vaccinations may activate the retinoid
cascade and trigger apoptotic hepatitis, leading to
cholestatic liver dysfunction, in which stored
vitamin A compounds (retinyl esters and retinoic
acid) enter the circulation in toxic concentrations;
this , they hypothesise, induces endogenous forms
of hypervitaminosis A, with the severity of adverse
outcomes being directly proportional to the
concentration of circulating retinoids. Vitamin A in
low concentrations with its major metabolite
retinoic acid contribute to immune function and
includes responding to immunization, whereas
excess vitamin A increases the risk of adverse
events, including common “side-effects” as well as
chronic adverse outcomes.

Paul Offit (and colleagues) for decades have provided
continual reassurance to parents that aims to
reduce anxiety while clearly aiming, with good
intention, to maintain herd immunity and prevent
the adverse outcome of failure to vaccinate with
consequential outbreaks of disease... exemplified
by current measles outbreaks™. Other articles
aimed at allaying parental anxiety make a similar
case”. However, defending Offit et al and Nicoli &
Appay” is difficult when confronted with the above
findings.

The review by Semmes et al (2021)" reminds us that
the infant adaptive immune system is functionally
distinct and uniquely regulated compared to the
adult immune system and that these differences
must be acknowledged in designing infant
immunisation programs.

Niewiesk et al (2014)” shared the same approach
to infant immunisation as Semmes et al and
demonstrated the importance of
antibodies in protecting the neonate and reviewed
how maternal antibodies can also dampen B cell

maternal

responses to vaccines in human neonates.
Maternally transferred antibodies are essential in
protecting infants from infection during the time
when their own immune system is maturing. Primary

vaccination can be undermined by maternal
(transplacental) antibody interference. On the other
hand, in highly vulnerable preterm infants who
have missed the benefit of maternally transferred
antibody such an issue will not arise, but their
antibody and CMI responses can be expected to
be suboptimal™. The problem is confounded when
preterm babies undergo immunisation because
their immature immune system is frequently unable
to respond adequately.

There is evidence suggesting that early-life immune
modulation through repeated vaccinations could
influence the development of allergic conditions.
Neonatal immune systems have a bias towards Th2
responses predisposing them to allergy®®. While
rare, there is a potential risk for autoimmune reactions
following repeated vaccinations. This risk is generally
considered low, but it underscores the importance
of monitoring and optimizing vaccination strategies”.

The above comments highlight the complex and
potentially severe consequences of systemic
hyperimmunization. This, in the context of infant
immunisations wherein up to 27 separate vaccines
(many with adjuvant) are given at 2, 4 and 6 months
of age should necessitate further investigation,
especially in the context of infant mortality and
SIDS in particular.

Relationship with SIDS?

Is it possible to link the above consequences of
hyperimmunization to clinicopathological findings
of SIDS? Any such link would add strength to
concerns regarding multiple infant immunisations
(a surrogate for hyperimmunization) and sudden
unexplained infant deaths (SUID). We advocate
again here, and recently® the hypothesis that there
is a tangible and testable link. Could this reside in
the possible combination of the natural antigen
load derived from the typical SIDS’ upper respiratory
viral infection and the coincidental antigen load
presented in the vaccination? Could this be the
straw that breaks the camel’s back for the infant’s
immature immune system?
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Conclusions — The Take Home
Message

For all the reasons advanced in this paper we
advocate serious consideration of mucosal immune
vaccination over the current fashion of systemic
vaccination for many common diseases and the
childhood vaccination schedule if that is to continue
(as a very strong case can now be made for a serious
review of efficacy and potential disadvantages to a
baby’s health). It appears there is the basic premise
that needs to be accepted. We strongly encourage
appropriately designed studies in the infant
population with inherent parental informed consent.
Yet, no randomized control data exists concerning
the efficacy and safety of vaccination in infants. The
data used to guide decisions come from the easily
accessible studies on the adult population. Few it
seems advocate for infants, except their parents
who adopt the only safe strategy they can use and
arbitrarily decide to delay (best strategy) or avoid
vaccination altogether.

The exploration of the intranasal mucosal
immunization strategy, for all vaccinations, needs
to be explored as fast and as thoroughly as possible.
The goal is to induce, from the start of the likely
infection, the Thi-based Mucosal Immune System
rather than the Th2-based Systemic Immune System.
The best argument indeed for this approach is that
based on an evolutionary perspective - that the
primary portal of entry for pathogens throughout
human history, apart from overt wounds, cuts and
arthropod bites, has been via the nose, the mouth
and the eyes. So, a fully funded mucosal immunity
research program focused on safe and effective
vaccination schedules would seem to be a priority
for childhood health and infectious disease research.
This aligns with the IPA Congress 2025 Pediatrician
Immunization Pledge to which one of us (PNG) has
signed.

Such an approach may also reap benefits for
teenage and adult vaccination, e.g. the ‘annual Flu
shot’. Thus, for many years now there has been a
search for the ‘universal’ protective antigenic epitopes

common to all known seasonal influenza strains in
circulation both found in the past and likely to be a
problem in the future. Even if that search for a
common protective ‘Flu’ antigen is successful in
the laboratory it will fail in the field if the mucosal
route, preferably intranasal application, is not
applied. Needless to say, many of our conclusions
and recommendations run counter to the ‘one size
fits all' “gold-standard science” (sic) approaches
pursued with current systemic vaccination against
short incubation respiratory pathogens such as
SARS-CoV-27".
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