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Due to the impacts of Avian Bornavirus on captive parrots and the confusion surrounding PDD,
Avian Bornavirus, Avian Gangleoneuritis and related topics, members of the Schubot Center for
Avian Health have put together this FAQ sheet to help members of the parrot owner community
better understand some of the complexities surrounding these topics. The document is broken
down in to four sections: General Information, Testing, Disease, and Supporting Literature. The
topic is very complex and this document is unable to address all these complexities as much is
still unknown or debated by experts in the field. For more information, the reader can refer to
the scientific papers cited throughout the document and listed in the Supporting Literature
section. For more information on the Schubot Center and our research please visit us on the web
at https://vetmed.tamu.edu/schubot/.

ABV General Information

My bird tested positive for avian bornavirus (ABV). Now what?
A positive ABV test is NOT a death sentence. Many birds test positive for ABV and live full,
happy lives and never show any signs of disease. Speak with your veterinarian about
possible next steps, but if your bird has no clinical symptoms then no action beyond
routine checkups may be needed.

What is Avian Bornavirus (ABV)?
Avian Bornavirus (ABV) is a negative, single-strand RNA virus found in birds that
preferentially targets the nervous system. It has been found in over 80 avian species
worldwide including all major groups of parrots.

What are the outcomes of an ABV infection?
ABV infection has markedly variable outcomes in birds.
ABV positive birds may:
e Show no outward symptoms
e Have no neurological or physiological deficits
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e Live long, healthy lives
However, ABV infection may result in the following:
e The development of Proventricular Dilation Disease (PDD) also known as
Avian Ganglioneuritis (AG) or Avian Bornaviral Ganglioneuritis (ABG).
e Acute behavioral changes
e Neurological disorders
e Movement disorders
e Feather-damaging behavior
e Heart disease
If an ABV-positive bird begins to exhibit any of these symptoms, please consult with
your veterinarian as soon as possible.

What are Proventricular Dilation Disease (PDD) and Avian Ganglioneuritis (AG)?
The name PDD stems from an early recognized clinical outcome of infection with avian
Bornavirus: dilation of the proventriculus (widening of the region of the stomach between
the crop and the gizzard) and proximal small intestine. This dilation is caused by
accumulated food due to partial paralysis of the digestive system. However, dilation of
the proventriculus can also occur with other diseases, including heavy metal toxicity,
bacterial enteritis, foreign bodies and parasitic infections.

Avian Ganglioneuritis is another name for the disease that can result from ABV infection.
However, Avian Ganglioneuritis in the absence of infection with ABV has occurred. It is
possible that other infections that cause increases in gangliosides may also trigger a
similar response and cause the development of PDD/AG. This has led to disagreement
about naming the disease as many systems in the body can be affected by ABV, some
clinical cases lack proventricular dilation and other diseases can cause ganglioneuritis. All
the terms PDD, AG, and avian bornaviral ganglioneuritis (ABG) can be found in the
literature when discussing disease resulting from ABV infection.

What is the cause of PDD/AG?
PDD/ABG/AG is caused by an inflammatory response of the nervous system which leads
to problems in the gastrointestinal tract, peripheral and central nervous systems, and
heart. While ABV infection has been shown to be a factor in the development of PDD/AG,
many birds infected with ABV live long, healthy lives with no evidence of disease. Instead,
it is possible that ABV infection needs to be paired with some other (currently unknown)
factor to cause disease.

What are the clinical symptoms of PDD/ABG?

Common clinical symptoms include:
e Gastrointestinal issues:

o Weight loss

o Crop stasis
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o Proventricular and intestinal enlargement
o Regurgitation
o Passage of undigested food in feces
e Central nervous system issues:
o Tremors and seizures
o Motor problems (inability to fly, loss of muscle control)
o Blindness
e Heart disease
o Myocarditis
o Arrythmias
o Heart block

Is there a test for PDD/AG?

Yes. The two most commonly used types of tests for ABV are PCR tests and serologic
antibody tests. The PCR tests detect the presence of RNA from Avian Bornavirus in the
sample. Tests can be run on fecal matter, tissue samples, or cloacal swabs from birds. The
antibody tests use serum from blood to test for antibodies against viral proteins or
gangliosides.

What is the difference between the two types of tests?

The PCR test, in the case of fecal samples or swabs, will tell you if the bird is actively
shedding virus into the environment. However, viral shedding is not constant in infected
birds so a negative test alone does not indicate a lack of infection.

The serologic antibody test tells you if the bird currently has immune factors (antibodies)
that target either against ABV proteins circulating in the blood or gangliosides which have
been found to be increased in birds exhibiting AG. The presence of ABV antibodies
indicates exposure of the bird to the virus in the past while a positive ganglioside test
indicates possible ganglioneuritis. However, the serological antibody test alone does not
provide information about whether the bird is actively shedding virus.

If my bird tests positive for ABV does that mean they will get sick or die from PDD/AG?

No! Many birds that test positive for ABV live long and happy lives, never developing
PDD/AG. If a bird tests positive but is otherwise healthy, keep an eye out for the
development of any clinical symptoms and seek veterinary attention as soon as you notice
them. Inform your veterinarian that your bird has tested positive for ABV in the past when
discussing any new symptoms.

There is some evidence that the ganglioside serologic testing may provide more definitive
diagnostic information for PDD/AG. For some veterinarians, this is the preferred method
of testing for PDD/AG in parrots.
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| have multiple birds, what should I do if one tests positive for ABV?

Remember, just because a bird tests positive for ABV does NOT mean they will ever
develop disease or spread it to nearby birds. That being said, there are precautions that
can be taken to minimize the possibility of viral transmission. These include:
e Separation of ABV positive birds from ABV negative birds
e Taking precautions to reduce the risk of cross-contamination
o Don’t share cages, toys, or food/water dishes between ABV positive and
ABV negative birds,
o Work with ABV negative birds before working with ABV positive birds or
shower after working with ABV positive birds
o Thoroughly clean items that come into contact with ABV positive birds
(cages, dishes, perches, cage covers, toys, etc.)

However, we recognize this is not always possible. When it is not, owners must weigh the
pros and cons of maintaining groups of birds with mixed ABV-status.

Euthanasia is not the only option for birds that test positive for ABV but it can be discussed
with your veterinarian, especially in the case of a bird with severe disease that is
unresponsive to treatment and supportive care.

Why do some birds that are ABV positive never develop PDD/AG?

Currently we do not know what triggers disease progression from infection with ABV to
full PDD/AG. Research into why this happens and how we can prevent it is ongoing.

Is there a treatment for PDD/AG?

Unfortunately, there is currently no effective cure for PDD/AG. Treatment includes
supportive care that addresses symptoms and nonsteroidal anti-inflammatory drugs.
Research continues to look for more effective ways to reduce or prevent ABV infection
and mitigate the development of Gl or neurological symptoms of PDD/AG after infection.

Is there a vaccine for ABV?

There is currently no vaccine against ABV. The Schubot Center and other research
institutions are currently conducting research into the creation of a safe and effective
vaccine.
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ABV Testing FAQ:
Which test is best, PCR or Serological Antibody?

A PCR test performed on samples of droppings is an effective way to check if your bird is
actively producing virus, meaning they could spread it to other birds including their
offspring. However, in the case where you want to know if a bird has ever previously been
exposed to the virus, the antibody testing may be useful.

While not testing specifically for ABV, gangliosides have been shown as a possible marker
for disease progression in birds with PDD/AG. Serological testing for anti-ganglioside
antibodies is being examined as a possible method for more accurate detection of
clinically affected birds. Consult with your veterinarian to determine if this test would be
beneficial for your bird.

Where can | get an ABV test for my bird?

A number of commercial labs perform PCR testing for ABV, including the Schubot Center.
The Schubot center offers both PCR and ABV antibody serological testing for a fee. For
more information, contact us.

What samples are needed for the PCR test? How should | collect them?

Each lab will have their own sample collection recommendations. We encourage you to
check the website of the lab you are planning to utilize for more information. For our
analysis, the Schubot Center for Avian Health recommends:

e Individual Bird:

o Freshly collected droppings, or a cloacal swab, from 3 different
days within a 7-21 day period. These samples should be stored in a
sealed container in the refrigerator, to prevent them from drying
out, until they are sent for testing.

e Multiple birds/Aviary setting:

o Freshly collected droppings from all birds from 3 different days
over a 7-21 day period stored in a sealed container in the
refrigerator. If the pooled sample comes back positive, individual
birds can then be tested, either by droppings or cloacal swabs.

How reliable are the tests for ABV and how do | interpret test results?

PCR tests:
PCR testing for ABV is very unlikely to present a false positive result. If the PCR test is
positive, then ABV is likely present in the bird. However, as mentioned above, this does
NOT mean your bird will develop disease.
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A negative PCR test from a fecal sample or cloacal swab can be a bit harder to interpret.
It means your bird was not shedding the virus on the day(s) the samples were collected.
This could be because (A) your bird is not infected with the virus or (B) the virus was not
being actively shed but is still present in the animal. Because of this intermittent shedding,
sending multiple samples for PCR testing may be useful for determining if a bird is
infected.

If your birds have a long history of being healthy and minimal exposure to other birds and
you receive negative PCR tests, you are likely correct in assuming your birds are not
infected with ABV. However, if your bird has symptoms and you suspect your birds may
be infected with ABV, consult with your veterinarian regarding additional diagnostic
testing.

Antibody tests:
Serologic anti-ABV antibody tests provide very different information from PCR tests. A
positive antibody test shows that the bird has antibodies against ABV. This suggests that
the bird has been exposed to ABV in the past and has mounted an immune response.
However, it does not tell you if the birds are currently infected or not.

A negative antibody test indicates that the bird does not have antibodies against ABV.
However, this could mean two very different things. It could be that the bird has never
been exposed to or infected with ABV. Alternatively, it could be that the bird has been
infected with ABV but that the bird has not yet mounted an immune response to the virus.
For these reasons, using multiple testing methods may provide a more conclusive answer
about ABV infection in your bird.

Disease FAQ:

How does ABV cause disease?

Most of the damage caused by PPD/AG is thought to be caused by an autoimmune
response. After infection, the virus enters cells in the nervous system and Gl tract of birds.
In sick birds, lymphocytes (white blood cells) are often found concentrated around the
sites where there is damage. This, paired with the lack of cell death of infected cells in
culture, suggests that the damage may be caused by the birds’ own immune system
attacking and damaging the bird’s own cells. This idea that the infection by the virus is not
causing the cell damage is also supported by data from studies with mammalian borna
disease virus.

Are there different types of bornavirus?

Yes, there are a variety of different types of bornavirus that infect different types of hosts.
Currently at least 17 different strains have been found in birds of which seven have been
identified in parrots. There are also different strains that have been found in geese,
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canaries, and waterfowl. To date, no strain of ABV has been reported as being passed
from birds to humans. Most of these strains are believed to be found in a relatively narrow
range of avian hosts, but more research is needed on this subject.

Borna disease virus (BDV) infects mostly mammals and is found predominately in central
Europe. BDV causes brain inflammation (encephalitis) in sheep, horses and other
domestic mammals and has been known to infect humans.

How is ABV spread?

Transmission of ABV is not currently well understood as studies in laboratory settings
often result in inconsistent results. As such, scientists have proposed several possible
methods for transmission. Oral transmission has been proposed to occur when birds
inadvertently consume feces from infected birds that contain the virus. However,
researchers have been unable to infect birds experimentally with virus given orally,
indicating that fecal oral infection may not be that common, and damage to the
epithelium (skin) may be needed for infection to occur. The virus has also been found in
the lungs of infected birds and has been detected in the air of an infected aviary,
indicating possible transmission through the air. Feather dust may also carry the virus,
providing more possibilities of transmission through air and through communal grooming.
The virus may be transmitted through the egg as well, as ABV has been reported in parrot
and duck eggs. Important research questions remain about transmission and why some
birds become infected while others do not, even if exposed in the same manner.

Where did ABV in parrots come from?

PDD was first described in the late 1970s in young macaws imported from the Santa Cruz
area of Bolivia. The great lethality of the disease to macaws and other large psittacines
suggests it was a new disease in these species. So far, at least 80 other avian species have
been shown to be infected with different strains of bornavirus. Most of these have been
waterfowl. In waterfowl in North America, the most common strain is the goose genotype
(ABV-CG), not a parrot strain.

It is hypothesized that borna viruses, like avian influenzas, may be a predominately
waterfowl viruses that occasionally jump to other groups. One such jump may be
responsible for the development of parrot ABV. At the time of the first documentation of
PDD, many species of birds captured in the wild were imported into Europe and the USA.
These birds were quarantined while being tested for Newcastle disease, and facilities
were not designed to prevent cross-species contact.

Mixing of species, inadequate diet and high stress levels are factors that may support
enhanced viral transfer, and may have facilitated development of disease in parrots,
especially in young birds with developing immune systems. The presence of multiple
different ABV genotypes in psittacine birds suggests there were multiple introductions,
perhaps from different sources, or mutations of the virus within the parrots. To date there
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has been relatively little evaluation of other wild birds for the presence of different ABV
genotypes; thus, the potential for discovering other genotypes in other species and
geographic locations is high.

For more information and updates to current research and treatment, check out:
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