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Can People Receiving Live Virus Vaccines Transmit Vaccine Strain Virus to Others?

Public health officials say that unvaccinated children pose a big danger to those around

them and even threaten the health of fully vaccinated children and adults because

vaccines can fail to prevent infection in vaccinated persons.! Today, the most common

argument used to justify i n 0 e x ¢ enpndatooy vasaination laws is that

unvaccinated people pose a serious health threat to otherswh o fAcannot be vacc
such as the immunocompromised.?

Some parents of unvaccinated children are asking the opposite question:

Could my unvaccinated or immune compromised child get sick from coming in
contact with a recently vaccinated person?

When it comes to live virus vaccines, the short answer is: Yes.

During a viral infection, live virus is shed in the body fluids of those who are infected for
varying amounts of time and can be transmitted to others. 2 4 ® Vaccine strain live virus
is also shed for varying amounts of time in the body fluids of vaccinated people and can
be transmitted to others. 6 7 8

Although public health officials maintain that live attenuated virus vaccines rarely cause
complications in the vaccinated person and that vaccine strain viral shedding rarely
causes disease in close contacts of the recently vaccinated, it is important to be aware
that vaccine strain live virus infection can sometimes cause serious complications in
vaccinated persons and vaccine strain live viruses can be shed and transmitted to
others with serious or even fatal consequences.

Viruses: Microbes That Help, Harm and Evolve

Unlike bacteria, viruses are microbes that that cannot multiply on their own but need a
human, animal or other living host to replicate. Viruses inject their genetic material into
the cells of humans and other living hosts (including plants, insects and bacteria) in
order to replicate.

Many viruses have developed various molecular mechanisms to evade the immune
responses of their host. There is great diversity among viruses and they often mutate
and recombine with other viruses while continually being shed and transmitted in body
fluids and waste products of animals and humans. °

There is an ongoing debate among scientists about where viruses came from and how
they evolved and are still evolving. ° One virologist observed that replicating and
mutatingvi r uses ar e t he A wogenetiet trovatior:addi ng source o

AThe huge
ut at

popul ati on
and m o]

of
i n, makes t hem
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constantly
h

Ai nvent o new genes. And unique
finding t [

[
eir way into other organi dms and
Discussing the co-evolution of viruses with humans and other living organisms, another

virologist wrote in 2012 that during epidemics viruses evolve. Genetic and

environmental co-factors make some individuals more or less likely to die from or

survive the infection, producing an increase of the numbers of resistant individuals in

the population:

AViruses can become particularly dangerous
possibility to infect new animal species. The defense systems of the new host

may be generally unable to counteract the new pathogen and many individuals

will die. In any epidemic, there are also individuals showing little sensitivity to or

complete resistance to the particular pathogen. Both increased sensitivity and

resistance to the infection are specified by theindivi dual 6 s geneti c make
various environmental factors. Accordingly, mass epidemics not only produce

new virus variants but also alter the host population structure: highly sensitive

individuals die, while the portion of resistant individuals in the population

increases. Therefore, the coevolution of the virus and the host is a mutually
dependent PHProcess. 0

Viral Infections Both Trigger and Are Protective Against Autoimmunity

Most people fear and view viruses as dangerous microbes that only cause sickness and
death. However, emerging evidence has revealed that viruses play an integral role in
helping us stay well, too.

Healthy infants experience many different kinds of wild-type viral infections and shed
virus without showing any clinical symptoms of iliness. In addition to the protection they
receive from maternal antibodies,vi r us e s h e | immunésgstein deivedop dnd s

gives them early protection against more serious viral infections in infancy and later in
||fe 13 14 15

Depending upon individual genetic variability, viral infections have been associated with
the triggering of autoimmune disorders like type 1 diabetes in some individuals;
however, for many other people viral infections appear to be protective against
development of autoimmunity. 16

Public Health Policies & the Hygiene Hypothesis

According to scientists discussingthe 6 hy gi e n e hincreasdd lsanitatios gnd
public health interventions in modern societies have reduced the diversity of early
experiences with viral and bacterial infections among infants and children and one
negative outcome has been an increase in autoimmune and allergic diseases. 17 They
suggest that some infectious microbes, especially those that have co-evolved with
humans, protect against a wide spectrum of immune-related disorders. 18

The Human Microbiome: Viruses R Us
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Viruses are part of the human microbiome, which is composed of trillions of non-human
microbial cells and genetic material from bacteria, fungi and viruses that are present in
and on the human body, including the nose, throat, gastrointestinal and urogenital tracts
and skin. Microbes add another 100 trillion cells to the 10 million cells that make up the
human body and resident microbes have about 8 million genes which interact with
21,000 human genes to help our body grow, digest food, develop and mount immune
responses and perform many other normal bodily functions. 1° 20

There is mounting evidence that the microbiome is a powerful ally in helping us resist
disease. ! Viruses, bacteria and other microbes populating the human microbiome play
an important role in preparing a baby developing inside the womb for survival outside
the womb. 22

In 2014, researchers in Ireland studying the microbiome, stress, health and disease
observed that the microbiome is established during the first three years of life but that it
evolves throughout our lives as we constantly respond to our environment:

A T hmécrobiome is a dynamic entity that is under continuous evolution

throughoutthe host 6s | i fetime in particular duri
which time a stable microbiome is established. It is sensitive to a whole array of
manipulations such as diet, stress, infection, pharmacological interventions and

thus is it clear that the composition of the microbiota is distinct at different

mil estones of |ife.o

One prominent physician writing about the importance of maintaining the health of the
human microbiome from childhood said veecently
interfered with microbiome health and changed how children develop:

ANith the modern advances of modern life, including modern medical practices,
we have been disrupting the microbiome. And there's evidence for that,
especially early in life, and it's changing how our children developé Just as today
the kids are lining up for the vaccines, in the future, maybe the kids are going to

be drinking certain organisms so that we can replace the ones that they've lost.0
24

Microbiome Differences Between Individuals

Viruses and bacteria always present in the body are constantly interacting with each

other in a complex and dynamic process from infancy through adulthood. 2° In 2012 a

consortium of scientists analyzing the structure, function and diversity of the human

microbiome confirmed that biodiversity and the uniqueness of each individual human

being is important to individual and human health. They found that the microbiomes of

feven healthy individuals differ remarkablyd a n dfi mtuhcaht of t hi s di versit
unexplained, although diet, environment, host genetics and early microbial exposure

have allbeen i mpl icat ed. o
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Why some people get sick and develop complications from infectious diseases while
others do not has a lot to do with individual differences and microbiome diversity
appears to be a big part of the puzzle.

Microbiome Affects Brain Development

Recently, the microbiome also has been shown to influence central nervous system
development and human behavior. The nature and composition of the gut microbiota
(the microbes present in our intestines) in particular is affected by environmental
exposures and genetic susceptibilities, which may in turn affect the development and
severity of neurodevelopmental and other brain disorders such as depression,
schizophrenia and Al zhei merod6s disease.

Viruses Infect Bacteria and Help Us Resist Disease

Certain viruses called bacteriophages can infect bacteria. 2’ For example, viruses that
colonize the gastrointestinal tract and other areas of the human body infect not only
human cells but also can infect resident bacteria, sometimes causing illness and
disappearing but often causing no symptoms at all. %2

Scientists are beginning to understand that bacteriophages also may help keep us

healthy. As one group of European scientists
in protecting against pathogenic microorganisms and controlling bacterial flora in the
human organism is 0% major significance. 0

Mixed viral and bacterial infections frequently occur in the gastrointestinal tracts of
humans 2 and much remains unknown about how complex interactions between
microbes affect our health before birth and during infancy, childhood and throughout our
lives.

Environment, Genes Influence Human Virome

As one microbiologist studying the viral species commonly infecting humans (the human
virome) explained in 2013:

AAn individual 6s exposure to viruses i s in
lifestyle and even the season of the year, while their susceptibility to disease is
affected by preexisting immunity and both viral and human genetics.0

He explained that characterizing the human virome will require obtaining samples from
blood, respiratory secretions, feces, urine, skin swabs and tissues from a large number
of humans around the world:

ASubjects Iiving in crowded | ocations with
standards are also expected to carry a higher viral burden. Sick travelers,

exposed to viruses to which they have no preexisting immunity, may also be rich
sources of fH Amalses ofhumansswithsegtensive contact with wild
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or domesticated ani mal séor those exposed t
biodiversity will increase the odds of detectingnew human 3% i ruses. 0

Epigenetics Influences Disease Susceptibility

While some microbiologists are focusing on the microbiome and how viruses and
bacteria help us stay healthy or play a role in making us sick, others are exploring the
new frontier of epigenetics. 32 Together with a better understanding of the complexity of
the microbiome, the new field of epigenetics will change the clinical practice of medicine
and highlight why there is an urgent need to reform one-size-fits-all vaccine policies and
laws that fail to acknowledge biodiversity and individual differences.

Gene Expression Independent of DNA Sequence

Epigenetics can be defined as stimuli-triggered changes in gene expression that are
inheritable and occur independent of changes to the underlying DNA sequence. 33
Scientists have discovered that differing external environmental exposures (such as
nutrients, chemicals, infections) and individual responses to trauma and fear, for
example, can trigger changes in chromatin structure and gene expression to uniquely
affect each individuald susceptibility to certain diseases and disorders and these
susceptibilities can be passed on to future generations.

Food, Chemicals, Infections, Trauma, Stress Can Change Gene Expression

In other words, the food our grandparents and parents ate and we do or do not eat; 34
the chemicals our grandparents and parents were exposed to and we are or not
exposed to; 3° the viral and bacterial infections our grandparents and parents did or did
not experience and that we do or do not experience; %6 the pharmaceutical products our
grandparents and parents took and we do or do not take; 3’ and the trauma or stress
our grandparents and parents suffered and that we do or do not suffer ® can cause
genetic changes and susceptibilities that we may inherit, generate ourselves and can
pass on to our children and grandchildren.

Viral Epigenetics: Scholars Still in the Dark

Researchers in Europe looking at the effects of epigenetics on how viruses have

evolved to evade the immune defenses of humans and other living hosts,

acknowledged in 2012t hat scientists do not understand 0
involved:

frhe co-evolution of viruses and hosts has resulted in many anti-viral
mechanisms that shut down the replication machinery of the virus. For the same
reason, different viruses have evolved devices to counter host innate immune

r e s p o ntseeneahanisms of epigenetic control of gene expression continues
to baffl eTheyaddedl falrts .i0s aengg foefaiure sciemtests to
unravel the nuances of viral epigenetics. Most of the discovered mechanisms are
still irtomplete. o
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The Present: What Is Not Known Is Greater Than What Is Known

There are significant gaps in scientific knowledge about the biological mechanisms
involved in how wild type viruses and vaccine strain live viruses stimulate naturally and
artificially acquired immunity. There are also significant gaps in scientific knowledge
about the biological mechanisms involved when individuals experience serious
complications from infectious diseases or vaccination.

Because viruses are constantly mutating and recombining with each other and
scientists do not understand how viruses and genes interact, it is clear that what
is not known about the effects on human health of widespread use of live virus
vaccines is far greater than what is known.

The Future: The Brave New World of Live Virus and Virus Vectored Vaccines

Despite gaps in scientific knowledge about the range of effects, including potential
negative effects, on human and animal populations from widespread use of multiple live
virus vaccines during the past century, medical scientists developing experimental
vaccines are committed to continuing to use live attenuated viruses to make vaccines.
One reason is that, compared to inactivated (killed) vaccines, live virus vaccines more
closely mimic natural infection by stimulating both cellular (innate) and humoral
(antibody) responses.

In the 215t century, scientists seeking new vaccines that provoke stronger and longer
lasting immune responses, are also creating recombinant virus vectored vaccines for
diseases like Ebola 4° and HIV. 4! These experimental vaccines contain genetically
engineered viruses that are used a s i ¢ ato intiodeice snizcrobial DNA directly into
cells of the body. 42 43

Shedding with GMO Virus-Vectored Vaccines

Humans and animals receiving certain live virus-vectored vaccines will be shedding and
transmitting genetically modified vaccine strains that may pose unpredictable risks to
the vaccinated, close contacts and environment. For example, vaccine developers
creating an experimental AIDS vaccine by genetically engineering the live-attenuated
measles virus to express a fusion protein containing HIV-1 antigens, face challenges in
trying to limit shedding and transmission of infectious virus by the recently vaccinated. 44

These very real risks should be thoroughly quantified before licensure and widespread
use of GMO vaccines %> because the ability of vaccine strain viruses to recombine with
wild-type viruses and produce new hybrid viruses with potentially serious side effects
that are shed and transmitted in human and animal populations cannot be
underestimated. 46 47

Many New Live Virus and Virus Vectored Vaccines Coming Soon

Pharmaceutical companies and scientists with federal agency funding are genetically
modifying viruses to create many new live attenuated and virus vectored vaccines 42 49
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50 that eventually may become candidates for fast-tracking licensure ! in the U.S.,
including vaccines for:

AIDS using recombinant canarypox virus and HIV virus; 52 53

Ebola using modified vaccinia Ankara virus (MVA); 54 5

cytomegalovirus; 56

respiratory syncytial virus (RSV) °” and adenovirus; 58

enterovirus 71; 9

herpes simplex virus (HSV) ©°

West Nile virus; !

dengue virus; 2

cholera 3 and

multiple types of influenza, such as parainfluenza % and avian (bird) flu. %

—a =8 =8 8 -8 _9_48_4_2_2

In 2010, the European Medicines Society issued guidelines for scientists and drug
companies studying and developing recombinant viral vectored vaccines, ¢ and the
U.S. Food and Drug Administration issued guidelines for characterization of cell
substrates and other biological material used in the production of viral vaccines. '
However, there is no guarantee that drug companies or scientists experimenting with
virus vectored vaccines will comply with those fguidelines.o

Urgent Need to Apply Precautionary Principle

There are important unanswered questions about the effect that widespread use of live
virus vaccines have had in the past and that genetically modified virus-vectored
vaccines will have in the future on epigenetics, the integrity of the microbiome, human
health and environmental ecosystems. 8 6% As several Norwegian scientists warned in
2012:

fisenetically engineered or modified viruses (GMVSs) are being increasingly used

as live vaccine vectors and their applications may have environmental

implications that must be taken into account in risk assessment and management
processes. €éln all cases there may be circ
species barriers directly, or following recombination with naturally occurring

viruses. All the different applications may, to varying extents, represent release

or unintended escape of GMVs into the high

In light of long standing, significant gaps in scientific knowledge about infectious
microbes, the microbiome, epigenetics and the nature of human health, the long

term safety and effectiveness of using live attenuated virus vaccines and
genetically modified virus-vectored vaccines has not yet been established. 71 72 73
74

Viral Infections: Virus Shedding and Transmission
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