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FLU AND PNEUMONIA VACCINATION REDUCE RISK OF ALZHEIMER’S
DISEASE (AD)
 Infectious diseases might confer a risk of AD [13]. Protection against bacterial and viral infection is beneficial to the

brain.
 5.1% (n = 47,889) of flu-vaccinated patients and 8.5% (n = 79,630) of flu-unvaccinated patients developed AD

during 46-month follow-up [1].

 Being vaccinated against pneumonia between ages 65-75 was associated with a reduction in the risk of AD

afterwards (OR = 0.70; P < 0.04) in logistic model with all covariates. Largest reduction in the risk of AD (OR =
0.62; P < 0.04) was observed in the vaccinated against pneumonia non-carriers of rs2075650 G allele (risk factor
for AD) [2].

HERPES SIMPLEX TYPE 1 (HSV-1) AND HERPES ZOSTER VIRUS (HZV)
MAY INTERACT TO TRIGGER AD

 Herpes Zoster virus may activate dormant Herpes Simplex Type 1 virus [3].
 Herpes Simplex Type 1 virus is implicated in the development of AD [4].
 HSV-1 can produce neuroinflammation, which is associated with an increased risk of developing Alzheimer’s

disease. Inflammation is linked to aging and many age-related disorders. Chronic, sterile, low-grade inflammation,
known as inflammaging, develops as people age and is linked to age-related disorders such as Alzheimer's disease,
cerebrovascular disease, and diminishing adaptive immunity.
 Beta-amyloid in AD is antimicrobial and an inherited defense against HSV-1 [12].

SHINGLES VACCINE ZOSTAVAX REDUCES RISK OF AD
 Lehrer and Rheinstein (2021) found a 15% dementia risk reduction in vaccinated subjects. Our finding that

shingles vaccination reduces the risk of dementia is consistent with the link between viruses and AD. Herpes
virus-induced reactivation of embryologic pathways silenced at birth could be one of the pathologic processes in
Alzheimer's disease [5].

 Lophatananon et al (2021) found a 20% AD risk reduction in vaccinated subjects [6].
 Schnier et al (2022) found reduced dementia incidence after varicella zoster vaccination in Wales 2013–2020.

Vaccinated individuals were at reduced risk of dementia (adjusted hazard ratio: 0.72; 95% confidence interval:
0.69 to 0.75) [11].

 Unanswered question: Are the AD-risk-reducing effects of flu, pneumonia, and shingles vaccination cumulative?

SHINGLES VACCINATION
REDUCES RISK OF
PARKINSON’S DISEASE (PD)


US States with the most PD (lowest
age adjusted prevalence ranks) had
the lowest proportion of adults
aged 60 and over who had ever
received shingles vaccine (p =
0.005). States with the highest
prevalence of PD are defined to be
states with the lowest prevalence
ranks of PD.
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Shingles vaccination reduces risk of
Parkinson’s disease. medRxiv
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AD AND PD MAY BE DUE TO EMBRYOLOGIC REACTIVATION OF
PROCESSES AND PATHWAYS SILENCED AT BIRTH
 Neuroinflammation is associated with cytokines and growth factors in AD. Cytokines and neurotrophins have a

significant impact on PD and Lewy Body Dementia (LBD) as well. Growth factors, neurotrophins, and cytokines are
also involved in the development of the embryonic brain. In the preimplantation embryo, cytokines affect gene
expression, metabolism, cell stress, and death. Around the time of birth, the genes that cause these changes are
silenced. However, they could ruin the same neuronal structures they formed in utero if reactivated in the brain by
inflammation (inflammaging) and viruses decades later.
 GBA, BIN1, APOE, SNCA, and TMEM175 are five genes that have a role in determining whether a person will develop

LBD, and some of these genes are also linked to AD and PD. AD, PD, and LBD lie on a continuum in vulnerable
persons [5].

AD AND PD EMBRYOLOGIC REACTIVATION IS SUGGESTED BY THEIR
PROGRESSION

 AD and PD do not spread willy-nilly within the brain. They progress in a predictable fashion, the Braak stages. AD

and PD represent a complex physiologic process gone awry.
 The advanced Braak stages V and VI are almost identical in AD and PD. In their advanced stages AD and PD are

difficult to distinguish clinically from one another.

AD AND PD EMBRYOLOGIC REACTIVATION SUGGESTED BY THEIR
CHARACTERISTIC PROGRESSION, THE BRAAK STAGES
Alzheimer’s Disease [9]

Parkinson’s Disease [10]

FOUR CHARACTERISTICS OF ALZHEIMER'S DISEASE COULD BE EXPLAINED BY EMBRYOLOGIC REACTIVATION.



NSAIDs (non steroidal anti-inflammatory drugs) lessen the risk of Alzheimer's disease but are ineffective as a therapy.



Children with fetal alcohol syndrome (FAS) have abnormal performance in learning and memory activities, which are
assumed to be linked to the hippocampus, and some FAS children have abnormal hippocampal anatomy. In an agedependent manner, light to moderate wine drinking appears to lessen the risk of dementia and cognitive decline. Alcohol

NSAIDs lessen the risk of Alzheimer's disease by suppressing inflammation. They are not, however, a cure because they are
unable to silence the embryonic genes that have become active and are causing brain damage.

disrupts the embryology of a fetus's developing brain, lowering IQ. However, alcohol may interfere with embryologic
reactivation in the elderly, lowering the chance of Alzheimer's disease.


Within days of undergoing low-dose radiation treatment, patients with severe Alzheimer's disease showed significant
improvement in behavior and cognition. But ionizing radiation has a significant negative impact on the growing brain, IQ,
and learning capacity.



The inconsistent association between herpes viruses and Alzheimer's disease could be because herpes viruses are not a
direct cause of the disease. The likelihood of embryologic reactivation and gene un-silencing is increased by herpes
viruses.

GENE SILENCING AND REACTIVATION CONTROLLED BY HISTONES

 The nucleus of every cell has two meters of DNA. To create chromatin, nucleosomes made up of eight histone

proteins are first wrapped around the DNA. The tails of histones carry chemical modifications such as methylation,
acetylation, and ubiquitylation, while nucleosomes also carry information about spacing. These alterations, or
marks, tell the cells which genes to express and which to silence. Numerous proteins, along with remodelers and
chaperones, have evolved to write, read, and remove the histone marks [7].

WHY IS ADVANCING AGE THE GREATEST RISK FACTOR FOR AD?

 Chemical modifications carried by the tails of histones--methylation, acetylation, and ubiquitylation--silence genes.

But the modifications are not bolted on with iron bands. Chemical forces hold them in place until the end of
reproductive life. Thereafter evolution is indifferent as to what happens to them. With advancing age, the chemical
modifications are dislodged by viruses, infections, and inflammaging. Embryologic pathways and processes silenced
at birth are reactivated. AD, PD and other forms of neurodegeneration are the result.
 Cancer is an analogue. Cancer is a disease of aging. Many cancers develop after an accumulation of genetic

mutations that occur with age.

EMBRYOLOGIC REACTIVATION IS UNSTOPPABLE

 Once embryologic reactivation has occurred in the brain of an older person and AD or PD develop, this complex

process relentlessly destroys what it created in utero.
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Herpes Simplex Type 1
(HSV-1) and herpes zoster
virus (HZV) may interact to
trigger AD
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Shingles vaccine Zostavax
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Unanswered question: Are
the AD-risk-reducing
effects of flu, pneumonia,
and shingles vaccination
on AD cumulative?
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embryologic reactivation
of processes and
pathways silenced at birth.
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