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Introduction

Circoviruses are the smallest known viruses amongst animal 
viruses and have a unique, circular, single stranded DNA genome.  
This group of viruses includes chicken anaemia virus, porcine 
circoviruses 1 and 2, psittacine beak and feather disease (PBFD), 
pigeon (columbid circovirus), goose circovirus, canary circovirus, 
duck circovirus, finch circovirus, gull circovirus and ostrich circovirus.  

The aetiological agent

Beak and feather disease virus (BFDV) is currently one of two species 
of psittacine circoviruses, the other being budgerigar circovirus 
(BCV).  BFDV contains 14 strains, while BCV contains three strains. 
As new psittacine circoviral lineages continue to be discovered 
these numbers will likely continually increase.  

BFDV is believed to have originated in Australia and is enzootic 
in wild Australian and other South Pacific psittacines, with global 
spread occurring via the live bird trade.  In certain parts of the 
globe the virus has become a major threat to the survival of certain 
endangered species, for example the Cape Parrot (Poicephalus 
robustus) in South Africa.  

Epidemiology

The clinical presentation and severity of disease depends largely 
on the age and species of the host, with viral strain differences 
having minimal impact. Severe disease with per-acute to acute 
death, is seen most commonly in neonate and fledgling birds 
with some species, such as African grey parrots (Psittacus erithacus 
erithacus), being highly susceptible with rapid death and severe 
immunosuppression. 

The chronic form of the disease varies depending on species 
of parrot, from subtle feather colour changes to more severe, 
progressive feather dystrophy and beak malformation. In some 
species subclinical infections are suspected and recently chronically 
affected crimson rosellas (Platycercus elegans) were shown to clear 
infection following a viraemic period of several months. 

The most important sources of virus for infection are feather dust 
and faeces resulting in direct and indirect transmission.  Less 
commonly transfer of virus in crop epithelium from adults to 
chicks during feeding occurs and vertical transmission through 
eggs is reported. Due to the stability of BFDV, environmental 
contamination is a major factor in the spread of infection.  BFDV 
has also been detected in the intestinal content of Knemidocoptes 
mites found on a BFDV-infected sulphur-crested cockatoo (Cacatua 
galerita), suggesting vector transmission might also be possible.  
Transmission to non-psittacine species remains poorly understood.

Clinical signs

Per-acute cases occur in young birds which develop systemic signs 
including depression, anorexia, crop stasis and diarrhoea followed 
by death in 1-2 weeks.  As these birds are covered with neonatal 
down, no feather abnormalities are observed.  This form of the 
disease is particularly common in young cockatoos, African greys 
and lovebirds.  

In African grey parrots per-acute PBFD infection associated with 
severe leukopenia and hepatic necrosis with or without anaemia, 
has been described in young birds in the absence of typical beak 
or feather lesions.  Young African grey parrots may not thrive and 
die with no specific signs/lesions or may have marked secondary 
bacterial or fungal infections. In these birds pathology is often 
confined to the bursa of Fabricius.

The acute form of the disease is encountered in young or fledgling 
birds during first feather formation which replaces the neonatal 
down. This form of the disease is common in young or fledgling 
birds.  It is characterised by depression, diarrhoea and crop stasis, 
with feather abnormalities appearing in 1-2 days and death in 1-2 
weeks.  

Developing feathers may show necrosis, fracture, bending, 
haemorrhage or premature shedding.  Chicks that develop clinical 
lesions while the majority of feathers are still in the development 
stage, exhibit the most severe feather pathology.  

Clinical progression is less dramatic in chicks developing clinical 
signs after body contour feathers are mature.

The chronic form of the disease is observed in older birds (6-12 
months of age) undergoing their first adult moult and is uncommon 
in older birds.  This is a chronic debilitating condition characterised 
by symmetric feather dystrophy and loss, which is progressive 
over successive moults.  In addition, there is development of beak 
deformities and eventual death within 6 months to 2 years.  

In older birds, loss of powder down is one of the first clinical 
abnormalities, with beaks and feet appearing shiny.  Some variations 
in clinical presentation include colour changes of feathers (green to 
yellow and blue to white) and white birds often look dirty. Loss of 
only primary flight and tail feathers is reported in lorikeets. 

Beak changes including elongation, fractures, palatine necrosis and 
oral ulceration maybe observed, particularly in cockatoos. Claw 
abnormalities may also develop. 

PBFD virus is immunosuppressive with death usually a consequence 
of secondary bacterial, viral, or fungal infections.
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Diagnosis

Various BFDV diagnostic assays are available including, haemagglutination 
(HA), haemagglutination inhibition (HI), polymerase chain reaction (PCR) 
and immunohistochemistry (IHC).  

These various tests can be used individually or in combination to 
describe the BFDV infection status of an individual bird and to aid in 
determining the epidemiology of BFDV in a flock. PCR and to a lesser 
extent IHC are the only diagnostic techniques routinely available in 
South Africa.

Polymerase Chain Reaction (PCR) on blood is highly sensitive 
and specific for BFDV viremia and indicates current or very recent 
infection with BFDV.  However, because it is an amplification 
procedure environmental contamination of diagnostic samples with 
BFDV can lead to “false” positive results.  

Feathers and toe-clipping blood samples are particularly prone 
to contamination by high levels of environmental virus in faecal 
material and feather dust.

Latently infected birds will typically test variably positive and 
negative on PCR due to a waxing and waning viremia. 

Birds that develop clinical PBFD infection, test repeatedly positive on 
PCR due to persistent viremia with no antibody response and high 
levels of viral shedding.

Immunohistochemistry (IHC) can be applied to formalin-fixed 
skin biopsies from live birds but has low diagnostic sensitivity in this 
setting.  The primary application of IHC is on post-mortem samples 
where it has high diagnostic sensitivity. On post-mortal tissues 
immunohistochemistry is most reliable when performed on bursa of 
Fabricius, feather follicles, spleen, oesophagus and crop. Due to the 
high prevalence of BFDV, sampling of the bursa of Fabricius from all 
juvenile psittacine birds for histopathology is recommended.

Clinical Pathology

•	 Acutely affected juvenile birds, particularly African grey 
parrots, often present with severe leucopoenia. 

•	 Chronically affected birds exhibit low serum protein, 
characterised by low prealbumin and gamma globulin 
concentrations on serum electrophoresis.

Testing procedure of live birds

•	 In light of the low incidence of positive tests in the general 
avian population in conjunction with the fact that most of 
these positive tests are from sub-clinically or transiently 
infected birds, birds should not be euthanized based on a 
single positive PCR test.

•	 All positive testing individuals should be isolated from 
other birds and re-tested 60 and 90 days later.  If re-tests are 
negative and they are clinically normal, then these birds 
can be re-introduced into the general aviary population.

•	 Positive birds in quarantine that develop clinical lesions 
should be considered for removal from the facility.  Birds 
that remain asymptomatic but repeat test positive at 60 
and 90 days should still be considered high risk and 
removed from the facility.  The only real exception is baby 
birds at 3-4 weeks of age.  The time of viral exposure in 
relation to the maturity of the immune system is a 
determining factor in the progression of clinical disease.  
Therefore, these baby bird’s immune systems may still be 
developing sufficiently to shed the virus and recover from 
the clinical effects.  If, however, clinical lesions are still 
present at the 60-day re-bleed, they are unlikely to recover.

•	 Parents of any positive chicks should be routinely screened.
•	 Environmental swab PCR testing is extremely important in 

identifying the source of environmental contamination, 
which is the major source of infective virus, particularly in 
young chicks in nurseries.

Pathology

Per-acute to acute infections frequently have few gross changes, 
with the exception being African grey parrots where hepatomegaly 
with necrosis is frequently encountered (figure 1).  

Gross pathology of secondary infections (air-sacculitis, pneumonia, 
enteritis etc.) may be observed. A characteristic and consistent 
pathological feature of per-acute / acute disease is observed 
histologically, with botryoid inclusion bodies demonstrated in the 
bursa of Fabricius with associated lymphoid atrophy (figure 2). 

This feature highlights the importance of always collecting bursa into 
formalin for histopathology from any fledgling or young psittacine 
bird post-mortem.  Coagulative necrosis of liver and hyperplasia of 
the periarteriolar sheaths and lymphoid atrophy of spleen may also 
be observed. 

In the chronic form of the disease, gross pathology is dominated 
by feather changes, usually accompanied by severe emaciation. 
Histologically, epithelial cells within affected feather shafts and beak 

*Adapted from Wildlife Health Australia – Fact Sheet.  2020.  
Beak and feather disease virus in Australian Birds.  No 11.  

www.wildlifehealthaustralia.com.au 
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may be necrotic and there is evidence of a predominantly heterophilic 
perivascular infiltrate within the feather pulp. Necrosis and atrophy of 
the bursa of Fabricius and thymus is also frequently present. 

Large botryoid intranuclear and/or intracytoplasmic basophilic 
inclusion bodies (appear like bunches of grapes) occur most 
commonly in the bursa and pulp and epidermal layers of affected 
feathers but can also be found in the beak, thymus, hepatic Kupffer 
cells, and epithelial cells of the crop and oesophagus (figure 3).
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The following SAVA members are available on the SAVA stress 
management hotline. If required, they will refer you to professionals.

The SAVA Stress Management Hotline is there to assist members who are experiencing personal 
problems by offering access to  professional counselling/advice. 

Ken Pettey 082 882 7356  ken.pettey@gmail.com
Tod Collins 083 350 1662  tcollins@isat.co.za
Aileen Pypers 072 599 8737  aileen.vet@gmail.com
Willem Schultheiss 082 323 7019  willem.schultheiss@ceva.com
Mike Lowry  084 581 2624   mikelowry@sai.co.za

The hotline can assist with referrals or simply offer much needed emotional support when anxiety, 
depression, anger, grief, loneliness and fear are at their highest. 

Figure 3. Skin and feather exhibiting botryoid BFDV inclusions in 
follicular epithelial cells (arrowheads).

Figure 2. Bursa exhibiting multiple intranuclear botryoid BFDV 
inclusions (arrowheads) in bursal macrophages.

Figure 1. Fledgling African grey parrot with hepatic necrosis.
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MULTIPLE-CHOICE QUESTIONS

SAVC CPD Accreditation Code: 
AC/0445/21

To answer the questions and obtain your CPD points for this article visit the 
Online On Demand Journals page on www.veted.online. 
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QUESTION 1 

Which of the following factors have the most impact on 
clinical severity of disease?
a. Age
b. Sex
c. Colour
d. Viral strain
e. Viral dose

QUESTION 2

Per-acute disease with the rapid death is most commonly 
reported with which of the following species?
a. Seagulls
b. Gouldian Finch
c. Lorikeets
d. Crimson Rosella’s
e. African grey parrot

QUESTION 3

In peracute disease which is the most consistently and 
frequently the only site for pathology?
a. Skin
b. Feathers
c. Claws
d. Bursa
e. Preen gland

QUESTION 4

At what stage is acute disease most likely to be 
observed?
a. 1st feather formation
b. At maturing of contour feathers
c. Sexual maturity
d. At 1st adult moult
e. At formation of primary flight feathers

QUESTION 5

Which is the most frequent 1st clinical presentation of 
disease in older birds?
a. Feather colour change
b. Loss of powder down
c. Loss of flight feathers
d. Loss of tail feathers
e. Beak changes

QUESTION 6

Beak abnormalities are most commonly observed in which 
of the following avian species?
a. Lorikeets
b. African grey parrots
c. Cockatoos
d. Lovebirds
e. Finches

QUESTION 7

Which is the most important source of PBFDV virus?
a. Blood
b. Respiratory droplets
c. Ocular discharge
d. Feather dust
e. Crop mock

QUESTION 8

In acutely infected juvenile birds which is the most common 
clinical pathology abnormality reported?
a. Leukocytosis
b. Leukopenia
c. Low pre-albumin
d. Low gamma globulin
e. Low serum protein

QUESTION 9

In juvenile African grey parrots with peracute/acute 
infection which you lesion may be frequently encountered 
at post-mortem examination?
a. Pneumonia 
b. Hepatic necrosis
c. Feather dystrophy
d. Beak abnormalities
e. Loss of down feathers

QUESTION 10

On histopathology at which location are botryoid PBFD viral 
inclusion bodies rarely observed?
a. Bursa
b. Thymus
c. Lung
d. Feather pulp
e. Crop


