
COMMENTARY

Using a “systems therapeutic for physiological renormalization” approach to vaccine 
development. Covid-19 as an example
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ABSTRACT
Current vaccines for Covid-19 have failed to prevent the disease from spreading and have allowed more 
transmissible and virulent variants to form through mutations and recombinations as they replicate 
during the massive spread of the virions. Here I suggest using a “systems therapeutic” vaccine and dosing 
strategy to induce “physiological renormalization” to induce mimicry in the innate and adaptive immune 
systems in the respiratory tracts and sera, similar to that when the body encounters the natural infectious 
agent.
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As the US “chases variants” of the SARS-CoV-2 virus, a new 
vaccine strategy to update the constrained immunity induced by 
mRNA and DNA vaccines is underway and likely to be in 
clinical trials soon.1 Given that the recent vaccines in the US 
are made to target a limited number of antigenic proteins only 
within the spike of the virions, a site in the virus that changes 
protein structure rapidly due to mutations and recombinations, 
the spike has quickly evolved to evade immunity. Protein crystal-
lography studies suggest that non-spike protein interactions in 
the SARS-CoV-2 virion can mediate unique immune evasion 
and suppression activities.2 Evidence that proteins in the virus 
other than those in the spike are important for immunity in 
Covid-19 include recent evidence that the common cold virus 
and its non-spike proteins provide cross reactive immunity 
against Covid-19 in T cells.2 Further, the IM-only administration 
of these vaccines induces sera antibody levels to a high level 
against the spike proteins and provide neutralization of the 
original virus when measured in the blood, but the production 
of neutralizing IgA antibodies in the respiratory tracts is not 
robust.3 However, as Bates et al. have found, vaccinated people 
with breakthrough infections now have a robust mucosal IgA 
response, likely because the antigens were presented to respira-
tory mucosa, unlike that in IM vaccines. Sera antibody levels and 
neutralization are biomarkers used as surrogate endpoints for 
infection and immune responses but are not predictive of disease 
state and immune response given that most of immunity, at least 
initially, is in the mucosa and not the sera and that there is much 
more to immune function than neutralizing a virion through 
antibodies.4 While the strategy to develop a vaccine that targets 
more protein structures in the virion other than those currently 
targeted by the mRNA and DNA vaccines is a step in the right 
direction,1 will it be sufficient to impede the development of 
future variants? With little induction of immunity in the respira-
tory tracts through IM administration, the site of initial infection 
and high levels of replication will allow the variants to cause 
breakthrough infections and foster further variant production. 

“Chasing of the variants” will likely continue with the new 
vaccine strategy. Even if the infections are mild to moderate, 
these infections need to be prevented because they can have 
long-term consequences, including long-term Covid sequalae 
with myriad disease states,5 and even neurodegeneration.6

Here I suggest a different strategy, using an approach called 
“Systems Therapeutics”,7 to induce “Physiological 
Renormalization”.8 In the case of immunizing for Covid-19, 
what is meant by using systems therapeutics for physiological 
renormalization is to use an immunizing agent(s) at multiple 
sites of the body. This means delivering the vaccine nasally and 
intramuscular (IM) as a “systems therapeutic”. And, to induce 
“physiological renormalization,” as displayed by the human 
immune system when infected with SARS-CoV-2, an immune 
response by nasal vaccination will mimic the initial natural 
SARS-CoV-2 infection in the respiratory tract mucosa, where 
IgA dimers, the primary form of antibody in the nasopharynx, 
have been observed to be times more potent than IgA monomers 
against the same target,10 while IM administration will induce 
high levels of sera antibodies found in natural infections. Other 
means in addition to vaccine have been described for renorma-
lizing immune function in the mucosa to better prevent infec-
tion, acting by reversing immune cell senescence, thereby 
enabling innate immunity critical to the initial response to viral 
infection9 and also by reducing inflammation and autoantibody 
production in post-infection10 and post-vaccination11 autoim-
mune sequalae. The choice of antigen is critical too for inducing 
broad immunity. Thus, whether the Chinese and French vac-
cines that use inactivated virions with their greater number of 
natural antigens proves better than the mRNA and DNA vac-
cines in such strategy awaits epidemiological, real-world data of 
disease, not the non-predictive sera antibody tests that are often 
used instead.12 A “systems therapeutic for physiological renor-
malization strategy” may yield a more efficacious vaccine that 
induces broader immunity in the innate and adaptive immune 
systems, and one that is safer where antibodies are produced at 
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significant levels in the sera and mucosa, but not at levels that are 
extraordinarily higher in the sera but extraordinarily lower in the 
mucosa as compared to those in infection.
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