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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.1 Today, the most common 
argument used to justify “no exceptions” mandatory vaccination laws is that 
unvaccinated people pose a serious health threat to others who “cannot be vaccinated,” 
such as the immunocompromised.2   

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. 3 4 5 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. 9  
 
There is an ongoing debate among scientists about where viruses came from and how 
they evolved and are still evolving. 10 One virologist observed that replicating and 
mutating viruses are the “world’s leading source of genetic innovation:”  
 

“The huge population of viruses, combined with their rapid rates of replication 
and mutation, makes them the world’s leading source of genetic innovation: they 
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constantly “invent” new genes. And unique genes of viral origin may travel, 
finding their way into other organisms and contributing to evolutionary change.” 11 

 
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:   
 

“Viruses can become particularly dangerous when they evolve to acquire the 
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 the individual’s genetic makeup and 
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 process.” 12 

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 illness. In addition to the protection they 
receive from maternal antibodies, viruses help the infant’s immune system develop and 
gives them early protection against more serious viral infections in infancy and later in 
life. 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 discussing the ‘hygiene hypothesis,’ increased sanitation and 
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  
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The Human Microbiome: Viruses R Us 
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. 19 20  
 
There is mounting evidence that the microbiome is a powerful ally in helping us resist 
disease. 21 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:   
 

“The microbiome is a dynamic entity that is under continuous evolution 
throughout the host’s lifetime in particular during the first three years of life during 
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 
milestones of life.” 23 

 
One prominent physician writing about the importance of maintaining the health of the 
human microbiome from childhood said recently that “modern medical practices” have 
interfered with microbiome health and changed how children develop: 
    

“With 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 develop… 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.” 
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. 25 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 
“even healthy individuals differ remarkably” and that “much of this diversity remains 
unexplained, although diet, environment, host genetics and early microbial exposure 
have all been implicated.” 26 
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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 Alzheimer’s disease. 

Viruses Infect Bacteria and Help Us Resist Disease 
Certain viruses called bacteriophages can infect bacteria. 27 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.  28  
 
Scientists are beginning to understand that bacteriophages also may help keep us 
healthy. As one group of European scientists wrote in 2006, “The role of bacteriophages 
in protecting against pathogenic microorganisms and controlling bacterial flora in the 
human organism is of major significance.” 29  
 
Mixed viral and bacterial infections frequently occur in the gastrointestinal tracts of 
humans 30 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: 
 

“An individual’s exposure to viruses is influenced by their geographic location, 
lifestyle and even the season of the year, while their susceptibility to disease is 
affected by preexisting immunity and both viral and human genetics.”  

 
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:   
 

“Subjects living in crowded locations with poor sanitation, nutrition and healthcare 
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 “new” viruses… Analyses of humans with extensive contact with wild 
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or domesticated animals…or those exposed to insert bites in regions of high 
biodiversity will increase the odds of detecting new human viruses.” 31 

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 individual’s 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; 35 the viral and bacterial infections our grandparents and parents did or did 
not experience and that we do or do not experience; 36 the pharmaceutical products our 
grandparents and parents took and we do or do not take; 37 and the trauma or stress 
our grandparents and parents suffered and that we do or do not suffer 38 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 2012 that scientists do not understand “most” of the mechanisms 
involved: 
 

“The 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 
responses…the mechanisms of epigenetic control of gene expression continues 
to baffle scholars.”  They added, “It is a great challenge for future scientists to 
unravel the nuances of viral epigenetics. Most of the discovered mechanisms are 
still incomplete.” 39 
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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 21st century, scientists seeking new vaccines that provoke stronger and longer 
lasting immune responses, are also creating recombinant virus vectored vaccines for 
diseases like Ebola 40 and HIV. 41 These experimental vaccines contain genetically 
engineered viruses that are used as “carriers” to introduce microbial 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 45 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  
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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 48 49 
50 that eventually may become candidates for fast-tracking licensure 51 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 55 
 cytomegalovirus; 56  
 respiratory syncytial virus (RSV) 57 and adenovirus; 58  
 enterovirus 71; 59  
 herpes simplex virus (HSV) 60 
 West Nile virus; 61  
 dengue virus; 62 
 cholera 63 and 
  multiple types of influenza, such as parainfluenza 64 and avian (bird) flu. 65 

In 2010, the European Medicines Society issued guidelines for scientists and drug 
companies studying and developing recombinant viral vectored vaccines, 66 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. 67 
However, there is no guarantee that drug companies or scientists experimenting with 
virus vectored vaccines will comply with those “guidelines.”   

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. 68 69  As several Norwegian scientists warned in 
2012: 
 

“Genetically engineered or modified viruses (GMVs) 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. …In all cases there may be circumstances that enable GMVs to jump 
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 highly varying ecosystems.”  70 

 
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  
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Viral Infections: Virus Shedding and Transmission   
Humans experience and recover from many different types of viral infections from 
infancy and throughout life without suffering chronic health problems. Common 
respiratory and gastrointestinal symptoms of viral infections include fever, sore throat, 
runny nose, coughing, headache, diarrhea, vomiting and other symptoms that usually 
resolve without causing harm.  
 
However, depending upon the virus and the health of a person, serious complications of 
viral infections can include dehydration, secondary bacterial infections (pneumonia, 
otitis media), brain inflammation, shock and death. People at higher risk for viral 
infection complications include infants, the elderly, and those with: 
 

 compromised immune system (immunodeficiency, cancer); 
 malnutrition and living in unsanitary conditions; 
 lack of sleep and high levels of stress; 
 history of chronic disease (diabetes, COPD, heart disease); 

People Shed for Different Lengths of Time 
When someone has a viral infection that causes illness, that person can shed and 
transmit virus for different lengths of time depending upon the virus and the health or 
other individual characteristics of the infected person.75  Viruses are shed and 
transmitted through coughing and sneezing, exchange of saliva (kissing or sharing 
drinking cups), skin-to-skin contact (for example, touching chickenpox lesions), breast 
milk and exposure to blood, urine or feces (changing a baby’s diapers), semen or other 
body fluids.  
 
Smallpox, polio, measles, mumps, rubella, influenza, rotavirus, chicken pox and 
shingles are viral infectious diseases for which live virus vaccines have been widely 
used by human populations for the past century.  

Live Virus Vaccines & Shedding of Vaccine Strain Virus   
There are different types of vaccines, including vaccines containing inactivated (killed) 
microbes and those containing live attenuated viruses. 76 77 Live attenuated viral 
vaccines are created in a number of ways but one of the most common methods 
involves passing a virus through a living cell culture or host (such as chicken embryo, 
monkey or dog kidney cells, human fetal lung cells) over and over until there is a 
reduced risk the weakened virus will make a person seriously ill but is still capable of 
stimulating a strong enough inflammatory response in the body to produce vaccine 
acquired antibodies. 78 

Mutated Vaccine Strain Live Virus That Regains Virulence 
Sometimes the weakened vaccine strain live virus can mutate and regain virulence, 
including neurovirulence, which significantly raises risks of serious complications from 
vaccine strain virus infection.  79  80 Healthy persons can suffer complications from 
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vaccine strain viral infection 81 but children and adults with immunodeficiency are more 
likely to develop complications after they receive live virus vaccines or come in close 
contact with a person who is shedding vaccine strain live virus. 82 83  
 
The live virus vaccines currently recommended by public health officials in the U.S. 
include measles/mumps/rubella (MMR), varicella (chickenpox), influenza (nasal spray), 
rotavirus and herpes zoster (shingles) vaccines.  Other live, attenuated vaccines 
licensed in the U.S. but which are not currently recommended for routine use in the 
U.S., include adenovirus, 84 yellow fever, smallpox, typhoid and oral polio vaccines.85  

Vaccine Strain Live Virus Can Infect Others 
Just like people with viral infections can shed and transmit wild-type virus, 86 people 
given live virus vaccines can shed and transmit vaccine strain live attenuated virus. 87 
Like wild-type virus, vaccine strain live virus can be shed in body fluids, such as saliva, 
88 89 nasal and throat secretions,90 breast milk, 91 92 urine and blood, 93 94 stool, 95 and 
skin lesions. 96  Shedding after vaccination with live virus vaccines may continue for 
days, weeks or months, depending upon the vaccine and the health or other individual 
host factors of the vaccinated person.  

Public Health Officials Use Vaccine Strain Live Poliovirus Shedding and 
Transmission in Polio Eradication Campaigns 
For the past half century, public health officials around the world have given children the 
Sabin oral polio vaccine (OPV), which contains three live polioviruses, in an attempt to 
eradicate wild-type polio from the earth. Recently vaccinated children shed and transmit 
live vaccine strain polioviruses and “passively” vaccinate other people, reinforcing 
population-based vaccine acquired “herd immunity” through continual circulation of 
vaccine strain polioviruses in populations where OPV is frequently given to children.97  
 
As authors of a report on vaccine strain rotavirus shedding and transmission stated in 
2010, “During the early stages of its introduction, the ability of oral poliovirus vaccine to 
indirectly vaccinate immunologically susceptible contacts was believed to be important 
in interrupting [wild-type] poliovirus circulation and in inducing herd immunity.” 98  

However, widespread circulation of vaccine strain live polioviruses in populations also 
results in cases of vaccine strain paralytic polio when live vaccine strain polioviruses 
mutate and revert to neurovirulence.  99 Immunocompromised individuals are at special 
risk for vaccine strain polio paralysis and for chronic vaccine strain polio infection, 
shedding and transmission. 100  

[In 1999, U.S. public health officials abandoned routine use of OPV and switched back 
to use of inactivated, injectable polio vaccine (IPV) that cannot cause polio to avoid 
causing vaccine strain polio paralysis in the U.S.]    
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No Active Surveillance of Vaccine Virus Shedding 
In addition to the Sabin oral polio vaccine, the live virus vaccines most often associated 
with vaccine strain live virus infection, shedding and transmission are smallpox and 
chickenpox (varicella zoster) vaccines. There are also a few published reports in the 
medical literature of vaccine strain influenza, measles, mumps, rubella and rotavirus 
shedding and transmission. 

Although public health officials acknowledge that vaccine strain live virus shedding does 
occur in recently vaccinated persons, they say that it rarely causes symptoms or serious 
complications in others and the benefits of using live virus vaccines far outweigh the 
risks 101 102 

There is no active surveillance and testing for evidence of vaccine strain live 
virus shedding, transmission and infection among populations routinely being 
given multiple doses of live virus vaccines, including measles vaccine.103 104 
Therefore, it is unknown exactly how many vaccinated children and adults in the 
U.S. or other countries are shedding and transmitting vaccine strain live viruses. 

Whether or not vaccine strain live virus shedding, transmission and infection is causing 
undiagnosed or misdiagnosed health problems, especially among people with severe 
immune deficiencies or autoimmune and other immune system disorders, is an open 
question. 

Many People with Viral Infections Have No Clinical Symptoms 
One of the big problems with diagnosing illness is that both vaccinated and 
unvaccinated people can experience and recover from a viral infection, including 
shedding infectious virus, 105 106 but show only mild or no clinical symptoms.  107 108 109 
110 [Bacterial infections like B. pertussis whooping cough can also be transmitted by 
vaccinated or unvaccinated persons showing no symptoms.] 111 112  

Outside of the medical community, there is little public awareness about the fact that 
you can be infected with, shed and transmit wild-type virus or vaccine strain live virus 
without having any symptoms at all.  

Wild-Type Polio Infection Often Asymptomatic 
A well-documented example of a viral infection that is asymptomatic in most people is 
poliovirus infection. The majority of people, who were infected with wild-type poliovirus 
before the polio vaccine was created in the 1950’s and those infected today, are 
asymptomatic and recover from polio infection without any complications. However, 
having no symptoms does not affect a person’s ability to shed and transmit the virus to 
another person, who may go on to develop complications and become paralyzed.   

According to the CDC, “up to 95% of all polio infections are inapparent or asymptomatic. 
Estimates of the ratio of inapparent or paralytic illness vary from 50:1 (usually 200:1). 
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Infected persons without symptoms shed virus in the stool and are able to transmit the 
virus to others.” 113 

Asymptomatic Vaccine Strain Shedding & Transmission 
Similarly, most children and adults who swallow live oral poliovirus vaccine (OPV) are 
not aware that they shed and can transmit vaccine strain live poliovirus to others for 
weeks or several months 114 or that this could lead to a susceptible individual becoming 
paralyzed. The CDC states that after healthy persons receive OPV, live vaccine strain 
polioviruses are: 

“….excreted in the stool of the vaccinated person for up to 6 weeks after a dose. 
Maximum virus shedding occurs in the first 1-2 weeks after [OPV] vaccination, 
particularly after the first dose. Vaccine viruses may spread from the recipient to 
contacts. Persons coming in contact with fecal material of a vaccinated person 
may be exposed and infected with vaccine virus.” 115 

Immune Compromised Persons Are Being Vaccinated 
Before reviewing what is and is not known about viral shedding, transmission and 
infection, it is important to understand that diagnosed and undiagnosed 
immunocompromised children and adults are routinely being given many different 
vaccines in the U.S. today, including live virus vaccines. 116 Although in the past, 
doctors have been careful about vaccinating individuals with immune dysfunction, 
especially those with immune deficiencies, today “no exceptions” vaccine policies have 
eliminated almost all medical contraindications to vaccination. 117 118   

Vaccine recommendations now direct doctors to vaccinate persons with low and 
high level immunosuppression, including organ transplant recipients; those 
diagnosed with HIV, cancer, and primary immunodeficiency disorders; those with 
autoimmune and chronic inflammatory disorders such as lupus, rheumatoid 
arthritis, multiple sclerosis, and vasculitis; those taking immune suppressive 
drugs like steroids and methotrexate or receiving chemotherapy, as well as those 
with spleen dysfunction, sickle cell anemia, and central nervous system 
leakage.119 

One-size-fits-all vaccine policies lacking strong informed consent protections are 
compelling a growing number of children and adults suffering with immune dysfunction, 
including those with previous vaccine reactions, severe allergies, autoimmune disorders 
and immunodeficiencies, to get many of the more than 69 doses of 16 vaccines now 
recommended by federal public health officials. 120 121  122  
  



The Emerging Risks of Live Virus & Virus Vectored Vaccines: 
Vaccine Strain Virus Infection, Shedding & Transmission  
 

NVIC Referenced Report – Nov. 2014, Page 16 

Immune Compromised Persons Shed Virus Longer 
Of special concern is that children and adults with diagnosed and undiagnosed immune 
deficiencies are more susceptible to suffering from wild-type viral infections, as well as 
vaccine strain live virus infection, and can shed virus for longer periods of time than 
those without immune system dysfunction. Depending upon the virus and the general 
health of the individual, virus shedding can last from weeks to months or longer. 123 124 
125 

Immune Compromised Infants Given Live Virus Vaccines Before Being 
Diagnosed with Immune Deficiency 
In addition to being exposed to the risks of vaccine strain live virus shedding and 
transmission by coming in close contact with the recently vaccinated, unfortunately 
many immune compromised infants and young children are routinely given live virus 
vaccines before they are diagnosed with immunodeficiencies. In 2013, the Infectious 
Diseases Society of America issued recommendations for vaccinating 
immunocompromised children and adults and stated: 
 

“Vaccines are often administered before diagnosis of combined immune 
deficiency. Inactivated vaccines do not cause significant adverse effects, 
whereas live vaccines (e.g., rotavirus) may produce chronic infection in patients 
with combined immune deficiency.” 126  

 
The scope of the potential negative health effects of vaccine strain live virus infection, 
shedding and transmission on immune compromised individuals – and those they come 
in contact with – is unknown. 

Smallpox (Variola) and Live Attenuated Vaccinia Virus  
U.S. public health officials stopped recommending routine smallpox vaccinations for 
children in 1972. The last case of smallpox was reported in Somalia in 1977 and in 1980 
World Health Organization officials declared smallpox officially “eradicated” from the 
earth. 127 128  

Smallpox or variola is an orthopoxvirus in the Poxviridae family. A human DNA virus 
that does not infect animals, variola takes two principal forms: variola major and variola 
minor. Variola major was the dominant form in Europe during the Middle Ages and then 
in North America until the end of the 19th century, killing 20% or more of people infected 
and leaving many others with scars. Variola minor was much milder with a one percent 
case fatality rate and it was the dominant form in the 20th century when intensive global 
smallpox eradication campaigns were conducted. 129 
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Variola Infection, Shedding and Transmission 
Variola or smallpox infection is transmitted primarily through respiratory secretions 
(coughing, saliva, sputum) and also through skin-to-skin contact. The incubation period 
is 7 to 19 days and the highest risk for transmission is during the appearance of the first 
lesions to the disappearance of all scabs (about 3 weeks). Some infected people can 
have no symptoms of illness and still shed the virus.130

 

Vaccinia Virus: More Horsepox than Cowpox?  
Smallpox vaccine does not contain variola virus but contains a live attenuated vaccinia 
virus, which is often described as a modified cowpox virus (hybrid cowpox-variola virus). 
The origins of vaccinia virus are traced back to British physician Edward Jenner who, in 
the late 1790’s was searching for a way to prevent smallpox and took pus from a 
cowpox lesion on the hand of a milkmaid and transferred it onto scratches on the arm of 
a young boy.  The words “vaccinia” and “vaccine” come from the Latin word for cow – 
“vacca.” 131 

Some researchers have recently questioned whether cowpox is misnamed because the 
virus also infects rodents and cats, while others suggest vaccinia virus is more related 
to horsepox than cowpox.132 In addition, companies making smallpox vaccine in the late 
19th century created vaccinia virus by using the skin of calves (and occasionally 
donkeys and rabbits) for production to avoid contamination of smallpox vaccine with 
viruses and bacteria like syphilis, measles, varicella, staphylococci, and streptococci 
that infect humans.133 

Whatever it’s animal virus origins, the vaccinia virus is a 200 year old manmade animal-
human hybrid virus that is now part of the orthopoxvirus family, which also includes not 
only vaccinia and wild-type variola but also cowpox and monkeypox viruses. 134  

Deadly Vaccinia Virus Complications 
Vaccinia virus was the first manmade vaccine live virus to cause brain inflammation and 
many other serious complications, including death. Although people who get smallpox 
vaccine usually have flu-like symptoms without complications, others have very serious 
reactions. Those getting the vaccine for the first time and those with a history of certain 
health conditions or weakened immune systems are at greatest risk for serious 
complications.135  

In the mid-20th century when smallpox vaccinations were routinely being given to 
children and adults, there were at least 28 documented vaccinia infection cases in New 
York in 1947 and 89 cases in England and Wales in 1962.136  

Second Generation Live Vaccinia Vaccine 
The new ACAM2000 smallpox vaccine licensed in 2007 in the U.S. is a live vaccinia 
virus that Sanofi Pasteur describes as “derived from plaque purification cloning from 
Dryvax (Wyeth Laboratories, Marietta, PA calf lymph vaccine, New York City Board of 
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Health Strain) and grown in African Green Monkey kidney (Vero) cells,” which the 
company states is “free of adventitious agents.” 137 

ACAM2000 has a product insert black box warning about complications of vaccinia virus 
infections which include encephalitis and encephalopathy; myocarditis and pericarditis 
in 1 in 175 vaccinees; severe vaccinal skin infections, blindness and fetal death; severe 
disability, permanent brain damage and death. The company warns that live vaccinia 
virus “can be transmitted to persons who have close contact with the vaccinee and the 
risks in contacts are the same as those for the vaccinee.”   ACAM2000 was not studied 
in infants or children to age 16; pregnant women (Pregnancy Category D) or women 
breastfeeding their infants. 

Vaccinia Virus Shedding for Two to Three Weeks 
After primary smallpox vaccination, vaccinia virus is shed for two to three weeks and 
can be transmitted to others through body secretions and especially through skin 
contact with the open vaccinia virus lesions at the site of the vaccination until the lesion 
scabs over and separates from the skin. 138 The CDC states: 

After a person is vaccinated with vaccinia, the vaccination site contains infectious virus 
from the time of papule formation until the scab separates from the skin (a period of 
approximately 2--3 weeks). During this period, a risk exists for inadvertent inoculation to 
another body site or another person. The most frequently reported sites of vaccinia 
infections caused by unintentional transfer are the face, nose, mouth, lips, genitalia, 
anus, and eye.” 139 

Eczema Vaccinatum from Vaccinia Virus Transmission 
In addition to progressive vaccinia and postvaccinia encephalitis (brain inflammation), 
one of the most feared complications of vaccinia virus transmission and infection is 
eczema vaccinatum (EV). Eczema vaccinatum involves fever and body rash that turns 
into painful open lesions which can last for weeks and leave permanent scarring similar 
to smallpox. 140 141  

Eczema vaccinatum can be fatal especially for infants and young children. A 1970 
analysis of 68 deaths from smallpox vaccination in the U.S. between 1959 and 1968 
found that: 

“19 were associated with vaccinia necrosum, 36 were caused by postvaccinial 
encephalitis, 12 by eczema vaccinatum and 1 by Stevens-Johnson syndrome. Of 
the 68 who died, 24 were infants….all of the deaths from eczema vaccinatum 
were in children who were not vaccinated themselves but acquired vaccinia from 
a sibling, playmate or parent.” 142 
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A history of eczema or atopic dermatitis; immunodeficiency; pregnancy; infants younger 
than 12 months and a history of heart disease are a few of the risk factors which make 
some children and adults more susceptible to suffering complications of smallpox 
vaccination and transmission of live vaccinia virus infection. 143 

Recent Vaccinia Virus Shedding, Transmission in the U.S.  
Since 1972, smallpox vaccine has not been recommended by the U.S. government for 
routine use by children or adults. However, almost immediately after September 11, 
2001, U.S. military and health officials warned that there was a potential for terrorists to 
obtain smallpox virus stored in Russian and U.S. labs and weaponize smallpox for use 
in a bioterrorism attack. Congress and the public were told that civilian “first responders” 
(health care workers) should get the vaccine.  

Although the health care worker vaccination program never materialized, smallpox 
vaccine stockpiles were increased and the Department of Defense in 2002 renewed a 
mandatory smallpox vaccination program for active duty military service members. 144 
145 As a result, vaccinia virus infection, shedding and transmission became an issue in 
the U.S. and has been documented among close contacts of recently vaccinated 
military personnel.  

Vaccinia Virus Cases in Martial Arts Gym 
In 2008, there was a cluster of confirmed vaccinia virus cases in a Maryland martial arts 
gym that was traced to a likely “sequential person-to-person spread of virus through 
direct physical contact. ” 146 In 2010, the CDC reported cases of vaccinia virus infection 
in women whose partners serving in the military had received smallpox vaccine:  

“The case described in this report is one of several that have been reported after 
sexual contact with a recent military vaccinee. In addition, CDC is aware of four 
similar unpublished cases in North Carolina, Minnesota, California, and Kansas 
in the past 12 months. Each of these occurred in female patients presenting with 
vaginal lesions who had a history of sexual contact with a military vaccinee; each 
infection was confirmed as vaccinia virus by laboratory testing.” 147 

Two-Year Old Child Nearly Dies After Vaccinia Virus Transmission  
In 2007, a soldier transmitted vaccinia virus to his two year-old child and the child nearly 
died from eczema vaccinatum (EV): 148  

“A 2-year-old Indiana boy contracted a severe case of EV from his father, a 
vaccinated soldier. The child’s rash progressed to umbilicated lesions covering 
50% of his keratinized skin. Despite sedation, intubation, mechanical ventilation, 
and treatment with vaccinia immune globulin (VIG), the child underwent 
hyperthermia and hemodynamic instability that required vasopressor support. 
The child survived this life-threatening infection following hospitalization for 48 
days...” 149 
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Vaccinia Virus Outbreaks in Animals 
Vaccinia virus infections are not just occurring in humans. Since 1960, there have been 
many vaccinia virus outbreaks reported in Brazil that are affecting cattle. Transmission 
among cows occurs mainly from the hands of human milkers and vaccinia virus is 
transmitted from cows to humans through milker’s contact with the vaccinia virus lesions 
on the cows.  

There are also reports of human-to-human transmission. In addition, there is one case 
of vaccine infection reported in a pregnant woman bitten by a dog previously vaccinated 
against rabies with a vaccine made using a genetically engineered recombinant 
vaccinia virus. 150 

Clinical symptoms include red areas on the skin for a few days; formation of pustules 
with swelling and pain in hands and forearms; after 12 days, ulcerated and painful 
lesions appear; fever, headache, muscle ache, nausea begins 8 days after appearance 
of lesions; a few days later, most lesions form crusts; healing starts four weeks after 
lesions appear; local swelling can last 20 days and secondary bacterial infections can 
occur in sites of original lesions; scarring can be permanent.   

In 2013, researchers investigated the origin of vaccinia virus infections in Brazil and 
reported that: 

“Brazilian VACV [vaccinia virus] is phylogenetically different from the vaccinia 
virus vaccinal strain, but its origin remains unknown. This study assessed the 
seroprevalence of orthopoxviruses in domestic and wild animals and farmers 
from 47 farms in three cities in the southwest region of the state of São Paulo 
with or without official reports of outbreaks in cattle or humans. Our data indicate 
a low seroprevalence of antibodies in wild animals and raise interesting 
questions about the real potential of wild rodents and marsupials as VACV 
reservoirs, suggesting other routes through which VACV can be spread.”  151 

Other Orthopox Viruses Emerging Worldwide   
In addition to vaccinia virus outbreaks among animals and humans, cases of human 
cowpox infections are increasing in Europe and areas of northern and central Asia. 
Cowpox is infecting children and young adults, who were born after 1977 after smallpox 
was declared eradicated and never got smallpox vaccine. Cowpox can be especially 
serious in immunocompromised children and those with a history of eczema. 152 

Since 1970, monkeypox cases have been reported in the Democratic Republic of the 
Congo (DRC) and in the past decade cases have been reported in the neighboring 
Republic of the Congo and Sudan. Monkey pox can infect not only monkeys but also 
squirrels and other rodents, which can infect humans, and there is also evidence for 
human-to-human transmission. In 2003, monkeypox cases were reported in the U.S. in 
the Midwest and were traced to imported African rodents infecting American prairie 
dogs, which transmitted the monkeypox to humans. 153 
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‘Possible Smallpox Reemergence?’ 
In 2013, CDC researchers published a study evaluating tests for effectiveness of new 
smallpox vaccines stated, “Possible smallpox reemergence drives research for third-
generation vaccines that effectively neutralize variola virus...Third generation vaccines 
may rely up neutralization as a correlate of protection.” 154 

Live and Genetically Modified Vaccinia Virus Used to Make Experimental 
Vaccines 
U.S. and Chinese scientists have created an experimental “universal influenza vaccine” 
using a live vaccinia virus to manipulate the immune system to produce a strong 
response to many different influenza strains. 155  

Scientists are also using a genetically modified vaccinia virus to create other 
experimental vaccines, such as vaccines for hepatitis B, HIV and herpesvirus. 156 
Genetically modified vaccinia virus Ankara (MVA) has been used to make a third 
generation smallpox vaccine, 157as well as served as a vector to make an experimental 
H5N1 avian (bird) flu vaccine, 158 an HIV vaccine, 159 and Ebola vaccines. 160  

However, European health officials are raising biosafety concerns about the shedding of 
recombinant vaccine viruses from MVA into the environment. 161 In 2009 Norwegian 
researchers warned that if poxvirus vectored vaccines, such as use of MVA, are 
extensively used in animals and man, there is a danger of “co-infection and 
recombination between the vaccine virus and naturally occurring poxviruses, resulting in 
hybrid viruses with unpredictable characteristics.” 162  

Two years later, the scientists outlined biosafety issues that involve genetically modified 
microbes, such as use of genetically modified vaccinia virus and other poxviruses to 
make virus-vectored vaccines:  

“Recombination between an influenza-transgenic MVA and a naturally occurring 
orthopox virus is readily demonstrated in cell cultures. The recombinants may 
have phenotypic characteristics, some of which may point toward adverse 
effects, different from the parental viruses. Recombinants may be genetically 
unstable and “throw out” the influenza transgene...The absolute and relative 
permissivities for MVA multiplication and viral shedding have not been thoroughly 
studied.”  163  

‘Possible Smallpox Reemergence’ Say CDC Researchers 
In 2013, CDC researchers published a study evaluating tests for effectiveness of new 
smallpox vaccines stated, “Possible smallpox reemergence drives research for third-
generation vaccines that effectively neutralize variola virus.” 164 

The public has not been informed that 34 years after smallpox was declared 
“eradicated” from the earth, it appears to be re-emerging. Or was smallpox never 
really ‘eradicated’ at all? 
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Poliovirus and Live Attenuated Polioviruses  
 Poliovirus is an enterovirus belonging to the Picornaviridae family. There are many 
enteroviruses and they reside not only humans but also in many animals, including pigs, 
cattle and mice. Although poliovirus antibodies have been found in dogs and other 
domestic animals, 165 the only paralytic poliovirus outbreaks among animals have been 
documented in gorillas, orangutans and chimpanzees. 166 

  Polioviruses and other enteroviruses colonize in and are shed via the gastrointestinal 
(urine, stool) and respiratory (saliva, nasal secretions) tracts and are usually 
asymptomatic or cause only minor symptoms of illness (fever, headache, sore throat, 
vomiting). However, enterovirus complications involving infection of the central nervous 
system can lead to brain inflammation, paralysis, heart failure and death. 167  

 
 According to the CDC, poliovirus is usually present in the throat and in the stool before 
symptoms of illness, which can include sore throat, fever, nausea, vomiting, and 
influenza-like illness that usually lasts from 2 to 10 days and is followed by complete 
recovery. Up to 95% of all polio infections are asymptomatic and infected persons 
without symptoms still shed virus in the stool and can transmit it to others. Fewer than 1 
percent of all polio infections result in flaccid paralysis and many recover with few or no 
permanent effects. However, bulbar polio usually results in permanent paralysis with 
death occurring in 25 to 75 percent of cases. 168 

Live Attenuated Virus Vaccine 
Today, U.S. public health officials recommend that all infants in the U.S. get four doses 
of an inactivated, injectable polio vaccine (IAV) using chicken egg embryos, dog kidney 
cells or insect cells for production. 169 However, between 1961 and 1999, most 
American children swallowed five doses of live oral polio vaccine (OPV) using monkey 
kidney cells for production. 

In 1961, the Sabin live attenuated oral polio vaccine (OPV) was licensed and soon U.S. 
public health officials recommended that all infants and children be given OPV instead 
of the inactivated, injectable Salk vaccine, which had been licensed in 1955 and widely 
used. OPV contains three vaccine strain polioviruses given orally by liquid drops in the 
mouth and public health officials adopted it as the preferred polio vaccine because OPV 
not only vaccinated the recipient but also “passively” vaccinated those coming in close 
contact with a recently vaccinated child shedding vaccine strain live polioviruses in the 
stool, saliva and nasal secretions. 170  

Contamination of OPV Seed Stocks with Monkey Viruses  
To create both inactivated and live poliovirus vaccines, Jonas Salk and Albert Sabin 
used primary cell cultures from monkey kidneys to attenuate the polioviruses. However, 
one of the monkeys used, the rhesus macaque monkey, asymptomatically carried an 
undetected simian (monkey) virus that could infect and cause cancerous tumors in 
hamsters and other animals. In 1959, researchers discovered that infectious SV40 had 
been contaminating the Salk vaccine and early batches of OPV that had been given to 
more than 100 million people worldwide between 1954 and 1961. 171  
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After this discovery, vaccine manufacturers switched to using African green monkey 
kidney cells to make polio vaccines. [Unlike rhesus monkeys, African green monkeys 
are not natural hosts of SV40, although African green monkeys and other species, like 
chimpanzees, can be asymptomatically infected with simian immunodeficiency virus 
(SIV)]. 172 173 

SV40 is a DNA tumor virus and, like other DNA tumor viruses, is not usually cancer-
causing in a natural host (such as rhesus monkeys) but becomes more oncogenic when 
it crosses species into other animals or humans. DNA tumor viruses also have an 
affinity for certain cell types. For example, human mesothelial (lung) cells appear to be 
particularly susceptible to malignant transformation in the presence of SV40. 174  

Although it was assumed by doctors administering OPV to children and parents of 
children swallowing OPV that vaccine manufacturers had removed live SV40 from OPV 
seed stocks after 1961, in the past decade scientists have confirmed that some of the 
Sabin polio vaccine seed stocks were contaminated with infectious SV40 until at least 
1978. 175  

SV40 Associated with Human Brain, Bone, Lung Cancers  
In 1998, studies were published in the medical literature warning that SV40 was being 
detected in human brain, bone and lung tumors in children and adults, as well as in 45% 
of sperm from healthy people. Researchers concluded that “multiple SV40 strains can 
infect humans”176 and that SV40 infection may be spread by “blood transfusion and 
sexual transmission in the human population.” 177 By 2003, SV40 had been detected in 
human tumors in more than 40 different laboratories and the Institute of Medicine had 
published a report stating that “the biological evidence is of moderate strength that 
SV40 exposure from the polio vaccines is related to SV40 infection in humans.” 178 

However, between 1998 and 2005, a series of studies were published denying that 
SV40 plays any role in the development of human cancer and minimizing the 
significance of the presence of SV40 in humans. 179 U.S. public health officials have 
acknowledged that live SV40 did contaminate both inactivated and live polio vaccines 
between 1955 and 1963 but continue to deny that the monkey virus infecting humans is 
causing human cancers. 180 

SIV, HIV and Polio Vaccine 
After acquired immune deficiency syndrome (AIDS) emerged in the 1980’s and became 
associated with HIV (human immunodeficiency virus) the live oral polio vaccine was 
involved in another monkey virus contamination scandal as a search for the origins of 
HIV was underway. Beginning in the early 1990’s, a number of hypotheses were 
published in the medical literature and mainstream media.  

Some authors provided evidence that experimental live oral polio vaccines tested on 
children in central Africa in the late 1950’s and early 1960’s had been produced using 
monkey cells from chimpanzees or African green monkeys infected with simian 
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immunodeficiency virus (SIV). They alleged that HIV-1 now circulating among humans 
is a hybrid monkey-human virus that was created when there was a cross-species 
transmission of SIV from non-human African primates to humans in Africa via SIV-
contaminated oral polio vaccines. 181 182 183  

By 2009, there was confirmation that the origins of HIV-1 group M, the most prevalent 
form circulating in humans, can be traced to a monkey virus (SIV), which resides in 
chimpanzees in central Africa. 184 Although most scientists and vaccine manufacturers 
involved in the creation of live polio vaccines and government health officials defending 
use of OPV continue to vehemently deny that SIV contaminated oral polio vaccines or 
that polio vaccines were involved in the creation of HIV-1, those who disagree maintain 
there is good evidence to the contrary. 185  

Lessons Learned? 
The argument between scientists about the origins, significance and pathology of SV40 
and SIV-related infections in humans is not over but there is one lesson that should not 
be ignored. In the words of one group of researchers: 

“There is a risk in using primary monkey kidney cells for preparing vaccines 
because monkey cells can be infected with SV40 (and with other monkey 
viruses) and it may be difficult to completely eliminate or detect this 
contamination.”  186 

The history of monkey virus contamination of live oral poliovirus vaccines is a warning to 
all scientists continuing to use animal cell cultures to make live virus and virus vectored 
vaccines.  Contamination of vaccines with adventitious agents (like SV40) could create 
serious health problems for this and future generations when viruses from other species 
infect humans, who shed and transmit the virus or viral DNA to future generations. 187 

Polioviruses, Other Enteroviruses Constantly Mutating 
Polioviruses and other enteroviruses have very high mutation rates during replication in 
the gastrointestinal tract and are continually recombining and evolving in humans and 
animals. 188 189 190 191 This fact became an issue when the Sabin vaccine was being 
developed in the late 1950’s when researchers suspected that live attenuated 
polioviruses might be as genetically unstable as wild-type polioviruses. 

Those suspicions were confirmed when cases of vaccine-associated paralytic 
poliomyelitis (VAPP) began to emerge and it was documented that vaccine strain live 
polioviruses could mutate or revert to more neurotropic forms that were as neurovirulent 
as wild-type polio. Immunodeficient children were found to be approximately 7,000 
times at greater risk for VAPP than healthy children. 192 

When the U.S. finally abandoned use of OPV in 1999 and returned to use of the 
inactivated polio vaccine (IPV), the live virus polio vaccine was responsible for the only 
cases of poliovirus-related infection and paralysis reported in the U.S.  
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Continuing Gaps in Scientific Knowledge About Poliovirus 
After 50 years of widespread polio vaccination campaigns primarily using OPV, in 2008 
a noted U.S. virologist acknowledged that there are ”many important gaps in our 
understanding” of poliovirus. 193 Among the many outstanding unanswered questions 
are: 

 What cells in the gastrointestinal tract are initially infected and act as the source 
of excreted virus? 

 What routes does poliovirus take to enter the central nervous system and how 
does it cross the blood brain barrier? 

 Does cellular immunity play any role in recovery from acute infection or in 
vaccine-induced protection? 

 Is there any evidence that poliovirus genomes can persist in immunocompetent 
hosts? 

 Why has type 2 poliovirus been eradicated while types 1 and 3 have not? 
 What is the best strategy to control and eliminate vaccine-derived polioviruses?  

These are fundamental scientific questions that have not been answered even though 
polio vaccine campaigns continue in the face of mounting evidence that polio is a virus 
may never be eradicated.  

OPV Vaccinated Children and Adults Can Still Be Infected, Shed and 
Transmit Wild-Type Polio Virus   
Although live OPV is no longer being used in the U.S., the relatively inexpensive and 
easy to administer OPV is still being given to young children living in Africa, Middle East 
and Asia in frequent mass vaccination campaigns conducted by government health 
officials.  

In 2010, researchers studying asymptomatic wild-type poliovirus transmission in India 
among healthy vaccinated children admitted that “mucosal immunity induced by OPV is 
imperfect” and concluded that: 

“Although OPV is protective against infection with poliovirus, the majority of 
healthy contacts who excreted wild-type poliovirus were well vaccinated. This is 
consistent with a potential role for OPV-vaccinated children in continued wild-
type poliovirus transmission and requires further study.” 194 

In July 2014, a study by European and U.S. researchers investigating wild-type polio 
outbreaks in 2010 among older children and adults in the Republic of Congo and 
Tajikistan, concluded that “intestinal immunity to poliovirus wanes over time, allowing 
individuals vaccinated with oral polio vaccine (OPV) to become reinfected and shed 
poliovirus.” 195 They stated that the “Global Polio Eradication Initiative is considering 
expanding the age range of vaccination campaigns even in the absence of adult cases, 
because of concerns about imperfect, waning intestinal immunity.” 
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Vaccine Strain Polioviruses Co-Circulating with Wild-Type Polioviruses  
In 2008, U.S. and European health officials evaluated eight outbreaks of paralytic polio 
caused by circulating vaccine-derived poliovirus and concluded that there is 
“widespread transmission in some countries, as might be expected from endemic wild 
poliovirus transmission in these same settings.” They said “it is now known that vaccine 
viruses can be serially transmitted through human hosts, and may revert genetically 
towards wild-type transmissibility and virulence.” 196 
 
Although wild-type polio was recently declared eradicated in India, 197 vaccine strain 
poliovirus shedding and transmission frequently occurs in India and other nations still 
using OPV, along with cases of vaccine strain paralytic polio and increases in non-polio 
paralysis.198 199 Both wild-type and vaccine strain polio viruses are co-circulating in 
some of these populations. 200  
 
There is evidence that mutated OPV strain polioviruses are contaminating open sewage 
and water supplies in underdeveloped countries where the same water is used for 
cooking, bathing and waste disposal. In 2009, the Associated Press reported that polio 
vaccine-strain virus paralyzed 69 Nigerian children in 2007, 62 in 2008 and 124 in 
2009.201  

Millions Infected with Polio Vaccine Strain Viruses 
In 2008, U.S. and European health officials analyzed eight outbreaks of paralytic polio 
between 2000 and 2005 in Hispaniola, Indonesia, Egypt, Philippines, Madagascar (2), 
China and Cambodia that were caused by circulating vaccine-derived poliovirus 
(cVDPV). The officials admitted “it is now known that vaccine viruses can be serially 
transmitted through human hosts, and may revert genetically toward wild-type 
transmissibility and virulence.” They said: 
 

“Although only 114 virologically confirmed paralytic cases were identified in the 
eight cVDPV outbreaks, it is likely that a minimum of hundreds of thousands, and 
more likely several million individuals were infected during these events, and that 
many thousands more have been infected by VDPV lineages within outbreaks 
which have escaped detection.” They concluded that, “Our estimates of the 
extent of cVDPV circulation suggest widespread transmission in some countries, 
as might be expected from endemic wild poliovirus transmission in these same 
settings.” 202 

 
Nations using OPV continue to experience cases of vaccine-strain paralytic polio 
203 even as both wild-type and vaccine strain polio viruses are known to be co-
circulating in those populations. 204 Therefore, a recently vaccinated child from a 
nation still using live polio vaccine could shed polio vaccine-strain virus in body 
fluids for weeks after vaccination and infect vaccinated or unvaccinated children 
or adults with vaccine strain poliovirus. 205 It is also possible that an 
asymptomatic vaccinated child or adult from a nation with circulating wild-type 
polio could visit the U.S. and infect a vaccinated (or unvaccinated) child or adult 
with wild-type polio. 
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Mutated Vaccine Strain Polioviruses Infecting and Shed by 
Immunocompromised Persons 
Although an apparently healthy person can become infected with a mutated polio 
vaccine strain virus that is neurovirulent enough to cause paralysis, it is 
immunocompromised individuals, who are at special risk for both vaccine strain 
infection and long term shedding of vaccine strain poliovirus. 206  

Immunodeficient persons are very vulnerable to becoming chronically infected with and 
shedding vaccine derived polio viruses (VDPVs) that carry mutations associated with 
increased neurovirulence. In a 2006 study, scientists studying the prevalence of 
vaccine-derived polioviruses in stools of immunodeficient children in South Africa found 
that: 

“Immunodeficient individuals may excrete OPV strains with potential 
neurovirulent phenotypes…prolonged excretion of polioviruses by 
immunodeficient individuals is of major concern because continued replication of 
PV [polioviruses] in the human gut could result in the reversion of these viruses 
to greater neurovirulence. When exposed to OPV, immunodeficient patients may 
become chronically infected, spreading potential neurovirulent vaccine derived 
VDPVs [vaccine derived polioviruses] for many months or years to close contacts 
and children who are no longer being vaccinated after termination of OPV 
vaccination in the near future.” 207 

Acute Flaccid Paralysis Cases Increase Dramatically in India 
Following two decades of repeated child vaccination campaigns using OPV in India, the 
World Health Organization in early 2014 pronounced India “free” of wild-type polio. The 
controversial declaration comes at a time when India has been experiencing a huge 
increase in reported cases of non-polio acute flaccid paralysis (NPAFP). 208  
 
In 2004, 12,000 cases of non-polio paralysis were reported but that number had 
increased by 2012 to 53,563 cases for a national rate of 12 per 100,000 children. Two 
pediatricians in India compiled data from the national polio surveillance project and 
discovered a link between the increase in OPV use among children during stepped-up 
polio eradication campaigns and the increasing cases of NPAFP among children.  
 
In a 2012 article published in a medical ethics journal,209 the doctors stated, “Clinically 
indistinguishable from polio paralysis but twice as deadly, the incidence of NPAFP was 
directly proportional to doses of oral polio received.” Because polio is among the more 
than 200 related viruses in the Picornaviridae family of enteroviruses, the doctors 
suggested that public health officials investigate “ the influence of strain shifts of entero-
pathogens induced by the [polio] vaccine given practically every month.” 
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Acute Flaccid Paralysis Cases Reported in U.S.  
Although not nearly as prevalent as in India, non-polio acute flaccid paralysis cases are 
also occurring in the U.S. In early 2014, neurologists at Stanford and University of 
California reported five cases of sudden paralysis of one or more limbs in children ages 
two to 16 - all fully vaccinated against polio – and the California Department of Health of 
Health began investigating 20 more similar cases. Two of the five children tested 
positive for enterovirus-68 (EV68). 210 

During the summer of 2014, many more apparently healthy American children in several 
states, including Colorado, Missouri, Michigan and Massachusetts, were reported to be 
suddenly stricken with paralysis after developing cold and flu-like symptoms. Several 
died and, although some of the cases were associated with EV68, others were not. 211 

Like polio, other enteroviruses are transmitted through shedding of virus in respiratory 
and gastrointestinal body secretions. Most of the time an enterovirus infection is 
asymptomatic or there are mild flu-like symptoms that do not progress to paralysis or 
other serious complications. 212 Rarely enterovirus infections like EV68 will cause 
inflammation of the brain (meningitis, encephalitis), paralysis and death.  

The exact cause of the cases of acute flaccid paralysis among children in California, 
most of whom were born after 1999 and presumably were given shots of inactivated 
polio vaccine (IAV), has not been determined. Similarly in India, there has been no 
determination by government health officials about why there has been a recent 
dramatic increase in paralysis among tens of thousands of children that country. 

Genetically Modified Poliovirus Used to Make Experimental HIV Vaccines 
Scientists are using poliovirus recombinants based on the Sabin poliovirus vaccine 
strain viruses, that carry and express antigens derived from the simian 
immunodeficiency virus (SIV) to create experimental HIV vaccines. 213 

Influenza Viruses and Live Attenuated Influenza Viruses   
Influenza viruses are RNA genome viruses in the Orthomyxoviridae family. Influenza A 
viruses infect humans, animals and birds and influenza B and C viruses mainly infect 
humans. According to the WHO, “influenza virus undergoes high mutation rates and 
frequent genetic reassortment (combination and rearrangement of genetic material) 
leading to variability in HA (haemagglutinin) and NA (neuraminidase) antigens.” 214  

Influenza A viruses are found in ducks, chickens, pigs, horses, whales and seals. Wild 
birds are the primary natural reservoir for influenza A viruses and often cause 
asymptomatic or mild infection in birds but can become virulent in both wild and 
domestic poultry (chickens, turkeys). Pigs can be infected with swine, human and bird 
(avian) and sometimes those viruses recombine and create new influenza viruses. 215  216 
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Influenza Virus Shedding Before Symptoms Begin 
According to the CDC, influenza viruses in humans are primarily transmitted from 
person to person through respiratory secretions (coughing, sneezing). Incubation period 
is from 1 to 4 days and adults shed influenza virus from the day before symptoms 
(fever, headache, fatigue, body aches, cough, sore throat, runny nose) begin and for 5 
to 10 days.  Young children are thought to shed virus several days before symptoms 
begin can be infectious for 10 or more days, while severely immunocompromised 
children and adults may shed influenza virus for weeks or months. Uncomplicated 
influenza lasts from 3 to 14 days but complications can include viral and bacterial 
pneumonia, otitis media, febrile seizures and, rarely, brain inflammation 
(encephalopathy), heart problems and death. 217 

Vaccinated and Unvaccinated Persons Can Shed and Transmit Influenza 
Virus 
Both vaccinated and unvaccinated persons can be infected with and shed and transmit 
influenza virus in respiratory secretions 218 and wild-type influenza virus has also been 
shed and identified in stool. 219 Asymptomatic individuals can also transmit influenza 
virus. 220 

Live Attenuated Influenza Vaccine 
AstraZeneca, a British pharmaceutical company, markets a live attenuated influenza 
virus nasal spray vaccine, FluMist, which was developed by MedImmune and licensed 
in the U.S. in 2003. FluMist originally contained three vaccine strain influenza viruses 
but since 2013, FluMist has included four vaccine strain influenza viruses using chicken 
egg embryos for production.  

In 2013 British health officials have recommended the nasal spray flu vaccine as the 
preferred one to give healthy children over age two 221 and in June 26, 2014, the U.S. 
Advisory Committee on Immunization Practices (ACIP) followed suit by directing doctors 
to give FluMist to healthy children between two and eight years old rather than 
inactivated influenza vaccines. 222  FluMist is expected to gain a much larger share of 
the influenza vaccine market in the U.S. over the next few years. 223 

Company Not Sure How FluMist Protects 
Although MedImmune admits it is not sure exactly how the live influenza vaccine 
confers protection, attenuated influenza viruses in the nasal spray vaccine do infect and 
replicate in cells lining the nasopharynx of people who get FluMist.   

 According to Medimmune’s product insert: 

“Immune mechanisms conferring protection against influenza following receipt of 
FluMist Quadrivalent vaccine are not fully understood; serum antibodies, 
mucosal antibodies, and influenza-specific T cells may play a role. FluMist and 
FluMist Quadrivalent contain live attenuated influenza viruses that must infect 
and replicate in cells lining the nasopharynx of the recipient to induce immunity. 
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Vaccine viruses capable of infection and replication can be cultured from nasal 
secretions obtained from vaccine recipients (shedding).” 224 

FluMist Safety Precautions for Young Children 
MedImmune warns that the live influenza virus nasal spray vaccine may increase risks 
for hospitalization and wheezing in children under age two and that children under age 
five with wheezing or persons of any age with asthma may be at greater risk for 
wheezing following administration of FluMist. The drug company adds that FluMist 
Quadrivalent “has not been studied in persons with severe asthma or active wheezing” 
and the vaccine has not been studied in immunocompromised persons: 
 

“The effectiveness of FluMist has not been studied in immunocompromised 
persons. Data on safety and shedding of vaccine virus after administration of 
FluMist in immunocompromised persons are limited to 173 persons with HIV 
infection and 10 mild to moderately immunocompromised children and 
adolescents with cancer.” 225 

 

Majority of Babies Shed Vaccine Strain Live Virus 
In one study, MedImmune reported that after FluMist vaccination 89 percent of babies 
between six and 23 months of age shed vaccine strain live influenza virus and 20 
percent of adults between 18 and 49 years old shed vaccine virus. Vaccine-strain virus 
shedding reached a peak between two and three days after FluMist was inhaled and 
shedding was generally finished by day eleven.  

MedImmune also measured transmission of live vaccine-strain live influenza virus 
between several hundred young children in a daycare setting:  

“A prospective, randomized, double-blind, placebo-controlled trial was performed 
in a daycare setting in children younger than 3 years of age to assess the 
transmission of vaccine viruses from a vaccinated individual to a non-vaccinated 
individual...At least one vaccine strain was isolated from 80% of FluMist 
recipients; strains were recovered from 1-21 days post vaccination...One placebo 
subject had mild symptomatic Type B virus infection confirmed as a transmitted 
vaccine virus by a FluMist recipient in the same playgroup.”  226 

A 2011 published study of children aged six to 59 months in a daycare setting found 
that most of the children given trivalent live attenuated influenza vaccine (LAIV) shed 
more than one vaccine virus within 11 days of vaccination. The authors concluded, 
“shedding was less common in children 24-59 months of age, a population for which 
LAIV is approved for use. Titers of shed vaccine were low, which may explain why 
secondary transmission of LAIV were observed very infrequently in a previous 
controlled study conducted with young children in a daycare setting.” 227  
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CDC Says Vaccine Strain Live Virus Transmission Rare  
Public health officials confirm that vaccine-strain influenza virus is shed by those who 
inhale the live influenza nasal spray vaccine and that it is possible to pass vaccine strain 
influenza viruses to unvaccinated people.  CDC officials say that shedding and 
transmission of influenza vaccine strain live virus is rare and tends to occur less than 
with natural influenza virus infection and that “serious illnesses have not been reported 
among unvaccinated persons who have been infected inadvertently with vaccine 
viruses.” 228     

Warning for the Immunocompromised  
However, CDC warns that “Persons who care for severely immunosuppressed persons 
who require a protective environment should not receive LAIV, or should avoid contact 
with such persons for 7 days after receipt, given the theoretical risk for transmission of 
the live attenuated vaccine virus.” 229 

Genetically Modified Influenza Virus Vectored Vaccines 
There are a number of virus vectored experimental influenza vaccines that are being 
created using adenovirus, alphavirus, baculovirus, Newcastle Disease virus, 
Parainfluenza Virus 5, Poxvirus, and Vesicular Stomatitis virus but there is limited or no 
safety data in humans. Scientists seeking development of a “universal influenza 
vaccine” maintain that “Recombinant DNA systems exist that allow ready manipulation 
and modification of the vector genome. This in turn enables modification of the vectors 
to attenuate the virus or enhance immunogenicity, in addition to adding and 
manipulating the influenza virus antigens.” They take the position that “While adjuvants 
have the potential to improve efficacy and availability of current inactivated vaccines, 
live-attenuated and virus-vectored vaccines are still considered one of the best options 
for the induction of broad and efficacious immunity to the influenza virus. “ 230 

Rotavirus and Live Attenuated Rotaviruses  
Rotavirus is a double stranded RNA virus of the family Reoviridae that infects and 
causes diarrheal disease in humans and different types of rotavirus strains can also 
infect mammals such as cows and monkeys. Rotavirus is highly communicable and 
most children have experienced a rotavirus infection by age five years. Rotavirus is 
present in the gastrointestinal tract of infected persons and is shed in large quantities in 
the stool beginning two days before onset of diarrhea and for up to 10 days after 
symptoms begin. Rotavirus has been detected in the stool of immunodeficient persons 
for more than 30 days after infection. 231 

Rotavirus infection can be asymptomatic or may result in high fever, severe dehydrating 
diarrhea, vomiting and very rarely, death, but most infections are uncomplicated and 
resolve within 3 to 7 days. Immunodeficient children are at higher risk for complications 
from rotavirus infection. 

There are two live attenuated oral rotavirus vaccines distributed in the U.S. that federal 
health officials recommend be given to all infants at two, four and six months old.   
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Genetically Engineered Rotaviruses Plus Pig Virus DNA 
Merck’s RotaTeq vaccine, licensed in 2006, contains five vaccine strain attenuated live 
rotaviruses that were genetically engineered using cow and human rotaviruses. 
RotaTeq also contains DNA from two pig viruses: porcine circovirus 1 and porcine 
circovirus 2. 232  

GlaxoSmithKline (GSK) markets Rotarix vaccine, which was licensed in 2008 and 
contains vaccine strain live rotaviruses that were genetically engineered using human 
rotaviruses. GSK states that “Porcine circovirus type 1 (PCV-1) is present in Rotarix.” 233 

Since 2010 when porcine circoviruses were discovered to be contaminating rotavirus 
vaccines, 234 both Merck and GSK have insisted that the pig viruses or DNA from pig 
viruses present in their live oral rotavirus vaccines “are not known to cause disease in 
humans.” However, porcine circovirus 1 is known to cause a lethal wasting disease in 
baby piglets. 235 

Vaccine Strain Rotavirus Shedding Poses Risks for Immunocompromised 
Children 
The author of a 2008 article discussing rotavirus vaccine viral shedding and 
transmission by vaccinated children stated that “A review of rotavirus vaccine 
prelicensure studies shows that viral shedding and transmission were higher with the 
old tetravalent rhesus rotavirus vaccine [Rotashield withdrawn in 1999] than with the 
current human attenuated monovalent rotavirus vaccine [Rotarix] and the pentavalent 
bovine-human reassortment vaccine [RotaTeq].” 236  

He warned that “Immunocompromised contacts should be advised to avoid contact with 
stool from the immunised child if possible, particularly after the first vaccine dose for at 
least 14 days” but added that ”the risk of vaccine transmission and subsequent vaccine-
derived disease with the current vaccines is much less than the risk of wild type 
rotavirus disease in immunocompromised contacts.” 

Healthy Children Can Be Infected with Vaccine Strain Rotavirus Too  
In 2010, a case report was published in Pediatrics describing a 30-month old healthy 
boy who had never received rotavirus vaccine and was infected with vaccine strain 
rotavirus. 237 He ended up in the emergency room with severe gastroenteritis 10 days 
after his healthy two- month old brother was given a dose of Merck’s RotaTeq vaccine. 
A stool sample was taken in the emergency room and came back positive for RotaTeq 
vaccine derived strains after RT-PCR testing.  

The authors of the case report noted that “transmission of RotaTeq strains to 
unvaccinated contacts was not evaluated in the pivotal clinical trials.” They added that 
both RotaTeq and Rotarix [GlaxoSmithKline Biologicals] vaccines have “the potential for 
vaccine-virus transmission to contacts.” 
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Majority of Vaccinated Infants Shed Vaccine Strain Rotavirus for A Week or 
Longer  
In the 2013 RotaTeq product information insert, Merck reported that vaccine-strain 
rotavirus shedding was documented in the stool of 32 of 360 (8.9 percent) patients 
following one dose of RotaTeq and appeared as early as one day and as late as 15 
days after vaccination. The drug company acknowledged that “Transmission of vaccine 
virus strains from vaccinees to non-vaccinated contacts has been observed post-
marketing.” 238 
 
The CDC reported that “Fecal shedding of rotavirus antigen was evaluated in all or a 
subset of infants from seven studies in various countries.  After dose 1, rotavirus 
antigen shedding was detected by ELISA in 50% to 80% (depending on the study) of 
infants at approximately day 7 and 0 to 24% at approximately day 30. After dose 2, 
rotavirus antigen shedding was detected in 4% to 18% of infants at approximately day 
7, and 0 to 1.2% at approximately day 30. The potential for transmission of vaccine 
virus to others was not assessed.” 239 

Measles, Mumps, Rubella Viruses and Live Attenuated Measles, 
Mumps, Rubella Viruses  

Measles virus is a paramyxovirus, genus Morbillivirus with a core of single-stranded 
RNA. It is rapidly inactivated by heat and light and has a short survival time (less than 
two hours) in the air or on objects. Measles is highly contagious and causes a systemic 
infection that begins in the nasopharynx. The virus is shed through respiratory 
secretions (nasal discharge, coughing sneezing) for four days before symptoms appear 
until three to four days after rash onset, when it is most easily transmitted.  

The incubation period from exposure to symptoms is 10-12 days and symptoms start 
with fever, cough, runny nose, conjunctivitis, white sports in the mouth and progresses 
to a rash that starts on the face and spreads to the rest of the body and lasts for about a 
week. Complications include very high fever, diarrhea, otitis media, seizures, 
pneumonia, encephalitis (0.1% reported) and very rarely subacute sclerosing 
panencephalitis (SSPE) and death.240 

Merck’s MMR Vaccine 
The live attenuated combination measles-mumps-rubella (MMR) vaccine used in the 
U.S. is manufactured by Merck and contains the following warnings about vaccine strain 
measles virus infection and shedding: 241 
 

 “Measles inclusion body encephalitis (MIBE), pneumonitis and death as a direct 
consequence of disseminated measles vaccine virus infection have been 
reported in immunocompromised individuals inadvertently vaccinated with 
measles-containing vaccine;” although Merck also states that “Children and 
young adults who are known to be infected with human immunodeficiency 
viruses and are not immunosuppressed may be vaccinated” and that “The ACIP 
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has stated that "patients with leukemia in remission who have not received 
chemotherapy for at least 3 months may receive live virus vaccines. Short-term 
(<2 weeks), low- to moderate-dose systemic corticosteroid therapy, topical 
steroid therapy (e.g. nasal, skin), long-term alternate-day 6 treatment with low to 
moderate doses of short-acting systemic steroid, and intra-articular, bursal, or 
tendon injection of corticosteroids are not immunosuppressive in their usual 
doses and do not contraindicate the administration of [measles, mumps, or 
rubella vaccine]." 

 
 Excretion of small amounts of the live attenuated rubella virus from the nose or 

throat has occurred in the majority of susceptible individuals 7 to 28 days after 
vaccination. There is no confirmed evidence to indicate that such virus is 
transmitted to susceptible persons who are in contact with the vaccinated 
individuals. Consequently, transmission through close personal contact, while 
accepted as a theoretical possibility, is not regarded as a significant risk. 
However, transmission of the rubella vaccine virus to infants via breast milk has 
been documented.”  

 
 “There are no reports of transmission of live attenuated measles or mumps 

viruses from vaccinees to susceptible contacts.” 
 

 “It is not known whether measles or mumps vaccine virus is secreted in human 
milk. Recent studies have shown that lactating postpartum women immunized 
with live attenuated rubella vaccine may secrete the virus in breast milk and 
transmit it to breast-fed infants. In the infants with serological evidence of rubella 
infection, none exhibited severe disease; however, one exhibited mild clinical 
illness typical of acquired rubella.” 
 

 “There have been reports of subacute sclerosing panencephalitis (SSPE) in 
children who did not have a history of infection with wild-type measles but did 
receive measles vaccine. Some of these cases may have resulted from 
unrecognized measles in the first year of life or possibly from the measles 
vaccination.”  

Vaccine Strain Measles Reported  
There have been published reports of vaccine strain measles with clinical symptoms 
that are indistinguishable from wild-type measles. 242 243  There are also a few reports of 
measles vaccine strain virus shedding and lab confirmed infection in children following 
MMR vaccination. In 2002, there was a published report by researchers in France of “a 
child presenting with fever 8 days after vaccination with a measles-mumps-rubella 
vaccine. Measles virus was isolated in a throat swab taken 4 days after fever onset. 
This virus was then further genetically characterized as a vaccine-type virus.” 244 

In 2010, Eurosurveillance published a report about excretion of vaccine strain measles 
virus in urine and pharyngeal secretions of a Croatian child with vaccine-associated 
rash illness.245 A healthy 14-month old child was given MMR vaccine and eight days 
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later developed macular rash and fever. Lab testing of throat and urine samples 
between two and four weeks after vaccination tested positive for vaccine strain measles 
virus. Authors of the report pointed out that when children experience a fever and rash 
after MMR vaccination, only molecular lab testing can determine whether the symptoms 
are due to vaccine strain measles virus infection. They stated: 

“According to WHO guidelines for measles and rubella elimination, routine 
discrimination between aetiologies of febrile rash disease is done by virus 
detection. However, in a patient recently MMR-vaccinated, only molecular 
techniques can differentiate between wild type measles or rubella infection or 
vaccine-associated disease. This case report demonstrates that excretion of 
Schwartz measles virus occurs in vaccinees.” 

In 2012, a report was published describing a healthy 15-month old child in Canada, who 
developed irritability, fever, cough, conjunctivitis and rash within seven days of an MMR 
shot. 246 Blood, urine and throat swab tests were positive for vaccine strain measles 
virus infection 12 days after vaccination. Addressing the potential for measles vaccine 
strain virus transmission to others, the authors stated, “While the attenuated virus can 
be detected in clinical specimens following immunization, it is understood that 
administration of the MMR vaccine to immunocompetent individuals does not carry the 
risk of secondary transmission to susceptible hosts.” 

Not Known How Long Vaccine Strain Measles Virus Infection and Shedding 
Lasts 
In 2013, Eurosurveillance published a report of vaccine strain measles occurring weeks 
after MMR vaccination in Canada. Authors stated, “We describe a case of measles-
mumps-rubella (MMR) vaccine-associated measles illness that was positive by both 
PCR and IgM, five weeks after administration of the MMR vaccine.” The case involved a 
two-year-old child, who developed runny nose, fever, cough, macular rash and 
conjunctivitis after vaccination and tested positive for vaccine strain measles virus 
infection in throat swab and blood tests. 247  

Canadian health officials authoring the report raised the question of whether there are 
unidentified cases of vaccine strain measles infections and the need to know more 
about how long measles vaccine strain shedding lasts. They concluded that the case 
they reported ”likely represents the existence of additional, but unidentified, exceptions 
to the typical timeframe for measles vaccine virus shedding and illness.” They added 
that “further investigation is needed on the upper limit of measles vaccine virus 
shedding based on increased sensitivity of the RT-PCR-based detection technologies 
and immunological factors associated with vaccine-associated measles illness and virus 
shedding.” 

Mumps Virus Infection Often Asymptomatic 
Mumps virus is a paramyxovirus related to parainfluenza and Newcastle disease virus. 
Mumps virus is transmitted through respiratory secretions and has been recovered from 
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the saliva, cerebrospinal fluid, urine, blood, milk and infected tissues of people infected 
with the mumps virus. The incubation period is 14 to 25 days and symptoms begin with 
body aches, loss of appetite, fatigue, headache and low grade fever and can 
progresses to earache and parotitis (inflammation of the salivary glands) in 30 to 40 
percent of cases, which usually resolves after about 10 days.  Complications include 
orchitis (testicular inflammation in males), aseptic meningitis and rarely encephalitis, 
pancreatitis, deafness and death.  

About 20 percent of mumps infections are asymptomatic and persons with 
asymptomatic or nonclassical infection can transmit the virus.248 

Live Mumps Vaccine Virus Infection Occurs 
In 2006, there was a published report of transmission of lab confirmed Leningrad-3 live 
attenuated mumps vaccine virus infection from healthy vaccinated children in Russia to 
close contacts of previously vaccinated children. 249 The six vaccinated children had 
mumps symptoms but the 13 close contacts did not have symptoms even though some 
of them tested positive for mumps vaccine strain infection.   

In 2008, there was a published report of lab confirmed L-Zagreb mumps vaccine strain 
virus infection and transmission by three vaccinated children in Croatia to five adult 
parent contacts. Mumps symptoms began in the children within three weeks of 
vaccination and symptoms began in the parents within five to seven weeks after the 
children were vaccinated, including one adult who suffered mumps vaccine strain 
associated aseptic meningitis. 250   

Both wild-type mumps and the live Urabe mumps vaccine strain are causally associated 
with aseptic meningitis (inflammation of the brain), a mumps virus infection 
complication.  251 252 253 Although Merck, the manufacturer of the Jeryl Lynn mumps 
vaccine strain given to children in the U.S. denies that the Jeryl Lynn mumps vaccine 
strain in the MMR shot can cause aseptic meningitis, the company also states “It is not 
known whether measles or mumps vaccine virus is secreted in human milk. 254  

Rubella Virus Can Be Transmitted Asymptomatically 
Rubella virus is an enveloped RNA virus classified as a togavirus, genus Rubivirus. 
Rubella virus is shed and transmitted through respiratory secretions and the virus has 
been isolated from nasal, blood, throat, urine and cerebrospinal fluid and, especially, 
from the throat one week before and two weeks after rash onset. Rubella symptoms are 
mild, with up to 50 percent of infections being subclinical without symptoms. Rubella 
may be transmitted by infected persons who are asymptomatic. 
 
Incubation period is 12 to 23 days and symptoms begin with a low grade fever, fatigue, 
swollen lymph glands and rash begins on the face 14 to 17 days after exposure and 
lasts about three days. Adults often experience muscle and joint pain (arthritis) and, 
rarely, thrombocytopenia purpura (blood disorder) and encephalitis can be severe 
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complications. Rubella infection during pregnancy, especially during the first trimester, 
can cause congenital defects or fetal death.255 
 

Live Rubella Vaccine Virus Can Be Transmitted in Breast Milk 
Merck, the manufacturer of the live rubella virus vaccine included in the MMR shot 
administered to U.S. children states “Excretion of small amounts of the live attenuated 
rubella virus from the nose or throat has occurred in the majority of susceptible 
individuals 7-28 days after vaccination. There is no confirmed evidence to indicate that 
such virus is transmitted to susceptible persons who are in contact with the vaccinated 
individuals. Consequently, transmission through close personal contact, while accepted 
as a theoretical possibility, is not regarded as a significant risk.256

 

The CDC warned in 1990 that rubella vaccine should not be given to immune 
compromised persons because there is a greater risk of replication of live vaccine strain 
viruses in them: “Replication of vaccine viruses can be enhanced in persons with 
immune deficiency diseases and in persons with immunosuppression, as occurs with 
leukemia, lymphoma, generalized malignancy, or resulting from therapy with alkylating 
agents, antimetabolites, radiation, or large doses of corticosteroids. 257  

In 2012, the CDC stated:258 

 “Although vaccine virus may be isolated from the pharynx, vaccinees do not 
transmit rubella to others, except occasionally in the case of the vaccinated 
breastfeeding woman. In this situation, the infant may be infected, presumably 
through breast milk, and may develop a mild rash illness, but serious effects 
have not been reported.” 

 
 “Several reports indicate that viremic reinfection following exposure may occur in 

vaccinated persons who have low levels of detectable antibody. The frequency 
and consequences of this phenomenon are unknown, but it is believed to be 
uncommon. Rarely, clinical reinfection and fetal infection have been reported 
among women with vaccine-induced immunity. Rare cases of CRS have 
occurred among infants born to women who had documented serologic evidence 
of rubella immunity before they became pregnant.”  

 
 The RA 27/3 rubella vaccine is a live attenuated virus. It was first isolated in 1965 

at the Wistar Institute from a rubella-infected aborted fetus. The virus was 
attenuated by 25–30 passages in tissue culture, using human diploid fibroblasts. 
It does not contain duck, chicken or egg protein. Vaccine virus is not 
communicable except in the setting of breastfeeding even though virus may be 
cultured from the nasopharynx of vaccinees.”  

Varicella Zoster (Chickenpox) and Herpes Zoster (Shingles) and 
Live Attenuated Varicella Zoster and Herpes Zoster Vaccines 
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Varicella Zoster (chickenpox) 
Varicella zoster (chickenpox) virus is a DNA virus, a member of the herpesvirus group 
and has the ability to persist in the body after infection and recur later in life as herpes 
zoster (shingles). Varicella zoster virus (VZV) is highly contagious and symptoms begin 
with fever, fatigue and rash that usually appears first on the head and spreads to the 
rest of the body and forms vesicular lesions that cause intense itching. Chickenpox is 
usually mild in healthy children but children with immunosuppression and adults can 
have a higher incidence of complications, such as pneumonia, aseptic meningitis, 
encephalitis, secondary bacterial infection of skin lesions, thrombocytopenia and, rarely, 
death. Maternal varicella infection in the first 20 weeks of pregnancy is associated with 
fetal abnormalities and varicella infection of the mother shortly after birth, if transmitted 
to the newborn, can be fatal for the newborn.  

Varicella zoster virus (VZV) is highly contagious and is shed and transmitted through 
respiratory secretions or by direct contact from vesicular fluid of skin lesions. 
Transmission of varicella zoster can occur one to two days before the onset of rash and 
through the first 4 to 5 days or until lesions have formed crusts. 259   

Asymptomatic Reactivation and Varicella Zoster Virus Shedding 
It has been reported that “primary infection with varicella zoster virus (VZV) occurs in 
immunocompromised and immunocompetent individuals. Clinical and asymptomatic 
reactivation with shedding of infectious virus and viremia may occur. The prevalence of 
VZV viremia is unknown.” 260 
 
Also, a study involving HIV infected individuals gave evidence for oral shedding of VSV 
with researchers concluding that “Primary herpes simplex virus 1(HSV-1) and varicella 
zoster virus (VZV) infection leads to a life-long latent infection of ganglia innervating the 
oral mucosa. HSV-1 and VZV reactivation is more common in immunocompromised 
individuals and may result in viral shedding in saliva.” 261  

Herpes Zoster (shingles) Related to Varicella Zoster Reactivation 
Herpes zoster, also known as shingles, develops when varicella zoster virus, which can 
remain in the body after chickenpox infection, reactivates later in life and causes 
disease. 262 Scientists do not understand the biological mechanisms underlying 
reactivation of varicella zoster infection but risk factors are thought to include aging, 
immunosuppression, exposure to varicella zoster infection during pregnancy and having 
had chickenpox under age 18 months. Herpes zoster complications can cause pain and 
neuralgia in the area where the lesions were and last a year or longer, as well as cause 
eye nerve and other organ involvement in rare cases. 263 
 
Herpes zoster virus infection causes an outbreak of rash or blisters on the skin with the 
first signs including burning, tingling, itching usually on one side of the body. After 
several days or a week, a rash of fluid-filled blisters appears and may cause mild to 
severe pain for 3 to 5 weeks. A person with herpes zoster rash can shed the virus in the 
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fluid-filled lesions/blisters and transmit it to a child who has never had chickenpox and 
the child will develop chickenpox, not shingles. 264 

Live Attenuated Varicella Zoster and Herpes Zoster Vaccines 
Varicella zoster (chickenpox) vaccine 265and herpes zoster (shingles) vaccine 266 are 
live attenuated virus vaccines manufactured by Merck. Zostavax shingles vaccine is a 
much more potent version of Varivax chickenpox vaccine – it contains 19,500 plaque 
forming units of Oka/Merck varicella zoster virus versus 1,350 plaque forming units in 
the chickenpox vaccine.  

Chickenpox Vaccine Can Cause Vaccine Strain Infection 
There have been published reports in the medical literature that live virus varicella 
vaccine can cause vaccine strain varicella virus infection in a healthy or immune 
compromised recipient or close contact of a vaccinated person. 267 One report by U.S. 
researchers published in the medical literature in 2000 268 describes the case of two 
healthy brothers, who were given varicella zoster vaccine and five months later, one of 
the boys developed shingles (zoster). Then, several weeks later the other boy got a mild 
case of chicken pox.  

The chickenpox vaccine was implicated as the vaccine-derived cause of the case of 
chickenpox via the case of shingles. The authors of that study stated that: 

 “Exposure of susceptible individuals to zoster [shingles] as been recognized for 
more than a century to result in varicella [chickenpox];” 

 “Vaccinees who later develop zoster must be considered contagious” 
  “The risk of a vaccinee who develops zoster infecting contacts is not known.” 

Another similar case was reported in Japan. A healthy 3 year old girl developed 
shingles two years after she had received chickenpox vaccine and shortly afterwards 
her healthy brother developed vaccine strain chickenpox infection with fever and 
rash.269 

It is possible for healthy children and adults to transmit vaccine strain varicella 
zoster infection to other healthy children and adults. However, immune 
compromised persons are at special risk for contracting vaccine strain 
chickenpox infections and suffering complications. 
 
Generally, it is advised that persons recently given chickenpox vaccine avoid close 
contact for at least six weeks after vaccination with potentially susceptible persons, such 
as immune compromised persons, pregnant women, newborn infants and premature 
babies, especially if a rash develops after vaccination. In the Varivax product 
information, Merck states: 

“Post-marketing experience suggests that transmission of vaccine virus may 
occur rarely between healthy vaccinees who develop a varicella-like rash and 
healthy susceptible contacts. Transmission of vaccine virus from a mother who 



The Emerging Risks of Live Virus & Virus Vectored Vaccines: 
Vaccine Strain Virus Infection, Shedding & Transmission  
 

NVIC Referenced Report – Nov. 2014, Page 40 

did not develop a varicella-like rash to her newborn infant has been reported. 
Due to the concern for transmission of vaccine virus, vaccine recipients should 
attempt to avoid whenever possible close association with susceptible high-risk 
individuals for up to six weeks following vaccination with VARIVAX.” High risk 
individuals include the immunocompromised; pregnant women who have never 
had varicella infection and their newborn infants; and premature babies born 
before 28 weeks gestation. 270 

Shingles Vaccine Can Cause Varicella-Like Lesions 
In 2008, the CDC stated: 271  

“Varicella-like rashes, including injection site varicella-like lesions, generalized 
varicella-like rashes, and zoster-like rashes, were evaluated in the Shingles 
Prevention Study during the first 42 days of observation. Twenty vaccine 
recipients and seven placebo recipients had lesions at the injection site (p<0.05); 
the lesions were tested for VZV by PCR in one of these persons in each group, 
and results were negative in both. Among the vaccine recipients, lesions 
occurred a median of 3--4 days after vaccination and lasted a median of 5 days.”  

“Generalized varicella-like rashes occurred at similar rates in the two groups. 
Zoster-like rashes were less common in vaccine versus placebo recipients during 
this 42-day period (p<0.05). Oka/Merck strain VZV was not detected in any of 10 
lesion specimens from vaccine recipients available for PCR testing. In early 
studies conducted as part of the manufacturer's clinical program for development 
of zoster vaccine, samples from rashes in two vaccinated persons were 
confirmed to be Oka/Merck-strain VZV. Both experienced noninjection-site 
varicella-like rashes; one had 21 lesions on day 17 lasting 8 days and the other 
developed five lesions on day 8 that lasted 16 days. No varicella-like rashes were 
documented during any clinical zoster vaccine trials of laboratory-confirmed 
zoster attributed to Oka/Merck strain VZV. In addition, no evidence existed of 
transmission of vaccine virus from vaccine recipients to contacts.” 

The shingles vaccine has not been reported to transmit varicella-virus infection,272 but 
live virus has been identified in saliva up to 28 days following vaccination.273  

Both the manufacturer 274 and the medical community caution susceptible individuals, 
including pregnant women, newborns, and those with a compromised immune system 
to avoid close contact with anyone who has been recently vaccinated with either live 
varicella zoster (chickenpox) or herpes zoster (shingles) vaccines.275  
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Exposure Does Not Equal Illness 
While a recently vaccinated child may represent a possible source of vaccine-strain 
virus transmission to both unvaccinated and vaccinated individuals, neither exposure 
nor transmission always results in development of illness. In general, public health 
officials maintain that live virus vaccine shedding, infection and transmission is less 
frequent and is associated with less risk than wild-type virus shedding, infection and 
transmission.  

In the case of the live polio vaccine-strain virus, they have argued that exposure to 
vaccine virus shedding is useful because it “passively” boosts immunity to the shed 
virus. 276 However, the ethics of passive vaccination of large populations without the 
informed consent of individuals put at risk by vaccine strain virus shedding and 
transmission is an issue that public health officials have not addressed in open public 
forums with those being vaccinated.   

Conclusion 
Live vaccine virus shedding is a possible source of transmission of vaccine-strain viral 
infection but how frequently that occurs is unknown. There is no active surveillance of 
live virus vaccine shedding and most vaccine strain virus infections likely remain 
unidentified, untested and unreported.  
 
The risks associated with exposure to someone vaccinated with one of the live 
attenuated vaccines can be greater or lesser, depending on the vaccine and the general 
health of an unvaccinated (or vaccinated) person. Some passively acquired immunity to 
vaccine-strain viruses may occur with widespread use of live virus vaccines in 
populations but it is unknown how long that immunity lasts. It is also not known how 
many vaccine strain infections, which occur in vaccinated persons or close contacts, 
lead to chronic health problems or even death. 
 
The development of experimental genetically engineered live virus vaccines and virus 
vectored vaccines, especially those that are being “fast tracked,” have the potential to 
cause unknown negative effects on human health and the environment. There is a 
vacuum of knowledge about the potential of live attenuated and genetically engineered 
vaccine viruses to mutate and recombine with other viruses and create new viruses that 
will cause disease or affect the integrity of the human genome, human microbiome and 
healthy functioning of the immune and neurological systems.  
 
The impact of vaccine-strain virus shedding infection and transmission on individual and 
public health is a question that deserves to be asked and more thoroughly examined by 
the scientific community. The fact that children and adults given live virus vaccines have 
the potential to pose a health risk to both unvaccinated and vaccinated close contacts 
should be part of the public conversation about vaccination. 
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