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e Chlamydia species can cause disease in birds, reptiles and mammals, including humans.

e Chlamydia psittaci is a significant pathogen in wild birds, commercial poultry and horses.

e Chlamydia psittaci is zoonotic, having the potential to cause significant and even fatal
disease in humans.

e Little is known about the prevalence and host range of chlamydial species in wild Australian
birds.

e Chlamydia psittaci infection (psittacosis) in humans is a nationally notifiable disease in
Australia.

In this Fact Sheet, "avian chlamydiosis" refers to the disease in birds and "psittacosis" refers to
disease caused by C. psittaci in humans.

Within the Chlamydiales order, the Chlamydiaceae are a family of non-motile, Gram-negative,
obligate intracellular bacteria. Chlamydia psittaci has 9 genotypes with strains A to F isolated from
birds . The avian genotypes cluster according to host species 3. Chlamydia psittaci is the most
common and widely studied avian chlamydial species .. Other chlamydial species found in birds
include C. pecorum, C. avium, C. gallinaceae, avian C. abortus, C. ibidis, C. buteonis and C.
pneumoniae.

Wildlife and the environment: Chlamydia psittaci and other chlamydial species can infect a wide
range of bird species. Chlamydia psittaci can cause acute disease and death in birds, and may
adversely affect otherwise vulnerable wild bird populations *!. There are no confirmed reports of C.
psittaci and C. pecorum transmission from birds to other native Australian species ..

Domestic animals: Chlamydia psittaci can infect livestock and domesticated pets. Disease can
involve either respiratory or reproductive systems. Chlamydia infections pose economic, health and
welfare concerns within the poultry and equine industry ¢, While there are no confirmed reports
of C. psittaci and C. pecorum transmission from wild birds to domestic animals, it has been
suggested that equine chlamydiosis may be the result of C. psittaci spillover from parrots and
pigeons &7,

Humans: people can acquire C. psittaci infection from birds. Disease can vary from mild flu-like
illness to potentially fatal systemic disease with severe pneumonia ®°!. Immunocompromised



people are more susceptible to disease. Infection usually occurs when a person inhales the bacteria
from droppings, mucous, feather dust or reproductive materials or through direct contact with
infected animals. In appropriately treated humans, the disease is rarely fatal %\ Both confirmed
and probable cases of psittacosis in humans are nationally notifiable within Australia.

Chlamydia species can cause disease in birds, reptiles and mammals, including humans. Infection
has been detected in at least 30 orders and around 450 species of birds (both captive and wild).

Chlamydia psittaci has been found in birds, mammals and reptiles ***2. Based on the diverse range
of wild bird species in which C. psittaci infections have been documented, it can be assumed that all
wild bird species are susceptible to the pathogen 3. However, the nature of disease in infected
birds will vary with the host and strain of bacteria.

Chlamydia psittaci is found worldwide and has been present in Australia at least since the 1930s 4.

(51 Chlamydia psittaci is considered widespread in Australian captive bird populations ¢,
Chlamydia psittaci and several other chlamydial species have been detected in a variety of
Australian wild birds (see Appendix).

Ingestion or inhalation of aerosolised bacteria (via nasal exudates, aerosolized faeces or airborne
respiratory droplets) is thought to play the major role in transmission in wild birds 7 8], Persistent
bacterial shedding may occur from both gastrointestinal tract and nasal mucosa. Other possible
routes of infection include arthropod vectors, vertical transmission from mother to offspring (via

the egg or regurgitant feeding) and consumption of infected carcasses by predators and scavengers
[17, 19, 20]

As an intracellular bacterium, the organism has the ability to evade host defences, can be
persistently shed by the host, and is resistant to desiccation outside the host. High population
density, stress, concurrent infections or breeding may increase the risk of infection and shedding of
the bacteria ?Y! and birds with persistent infections may resume shedding Chlamydia when stressed
(221 Apparently healthy birds can infect both the environment and in-contact birds 12324,

The true prevalence of Chlamydia species in healthy, wild bird populations is not well known.
However, it is generally considered that under natural conditions, the prevalence of C. psittaci in
Australian wild birds is relatively low, ranging from less than 1% to 9% 12> 2%, In Australian captive
birds (domestic and non-domestic species) the prevalence of C. psittaci infection is substantially
higher, ranging between 3-57% [2> 27,

A wide range of chlamydial organisms have recently been reported in wild Australian birds. 228, A
Chlamydiales prevalence of 40% was detected across four wild Australian parrot species, and a 27%
prevalence in a wild population of crimson rosella (Platycercus elegans) > ?°!. This high prevalence
could be due to a number of different variables affecting detection and prevalence such as
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intermittent shedding, geographic location, host species, sample type, time of year or type of PCR
assay used !, A lack of studies on the Chlamydiales order more broadly could also influence their
perceived prevalence.

There have been several reports of C. psittaci outbreaks in Australian wild birds, specifically in
Australian king parrots (Alisterus scapularis), Australian ringneck parrots (Barnardius zonarius), red-
capped parrots (Purpureicephalus spurius), budgerigars (Melopsittacus undulatus) and rosellas.
Many of these outbreaks involve mass mortalities of birds B%. After the Black Summer bushfires, in
2020, a number of bird mortalities due to a range of diagnoses were reported in NSW, involving
over 80 birds from several species. During this event, mortality due to chlamydiosis was confirmed
in Australian king parrots and crimson rosellas. Over the same time period, 15 cases of human
psittacosis were reported after being exposed to both pet and wild birds 3,

Many chronically infected birds show no signs until stressed. Persistently infected birds are
generally either clinically normal or show only mild signs. Infected psittacine birds often begin
shedding Chlamydia and develop clinical signs after transportation and introduction to new
environments. Most infected feral pigeons show no clinical signs, although depression,
conjunctivitis, rhinitis and diarrhoea have been reported 2%,

Affected birds may also be found moribund or dead with no prior signs. Avian chlamydiosis in
domestic psittacines and production poultry can result in acute, subacute or chronic disease. In all
cases, signs are non-specific but include anorexia, diarrhoea, lethargy, weight loss, dyspnoea,
oculonasal discharge, conjunctivitis and ruffled feathers. In more severe cases, dark green faeces
are accompanied by dehydration, emaciation and death, if left untreated 2> 32!, Emaciation appears
to be a common clinical sign in Australian wild birds infected with Chlamydiaceae ?°.

Live bird: diagnosis of chlamydial infection in birds avian chlamydiosis can be difficult, especially in
the absence of clinical signs and must be confirmed by laboratory tests. A single testing method
may not give a definitive answer. A combination of tests, specifically antibody-detection and PCR, is
recommended, particularly when only one bird is tested.

Haematology, blood biochemistry, radiology and endoscopy all provide supportive evidence of
chlamydiosis. Polymerase chain reaction (PCR) is a sensitive and specific test for the detection of C.
psittaci and other Chlamydia species.

Loop mediated isothermal amplification (LAMP) assays for point-of-care testing for species-specific
C. psittaci and C. pecorum detection are in development although further assay work and
evaluation is required to meet clinical needs 53!,

Dead bird: the preferred method of diagnosis is PCR. Immunofluorescent antibody staining or
immunohistochemical staining may be used on impression smears and histopathology of liver or
spleen to highlight elementary bodies. Cross reaction with some bacteria and fungi are expected
and an experienced interpretation is important for accurate analysis 3.
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Laboratory diagnostic specimens and procedures

In live birds, the best sites for the collection of samples are the conjunctiva, choana and cloaca in
combination, as well as coelomic or air sac exudate #°. Sample contamination may lead to false
positives. If bacterial isolation is the goal, faeces, choanal and cloacal samples should be collected
for 3 to 5 consecutive days and the samples should be pooled and sent to the laboratory ©!. A full
sample set should be collected from dead birds for histology as well as fresh liver, lung and spleen
for culture. Impression smears should be made from the cut surface of the liver and spleen.

Clinical pathology of chlamydiosis will vary depending on the organs affected and severity of
disease [,

In systemic chlamydiosis with multiple organ involvement, gross lesions are consistent across all
avian species 7). The severity and distribution of the lesions, however, depends on factors including
host species and susceptibility, virulence of the strain, concurrent infection and route of exposure.
In overwhelming infections with virulent strains of the bacterium, lungs show diffuse congestion
and the coelomic cavity may contain fibrinous exudate. The pericardium may be thickened,
congested and coated with fibrinous exudate. The heart may be enlarged, and its surface may be
covered with thick fibrin plaques or encrusted with yellowish, flaky exudate. In most species, the
liver is enlarged and discoloured and may be coated with thick fibrin. The spleen is enlarged, dark

and soft, and may be covered with grey-white spots 2%,

Histopathological lesions also vary between strains and susceptibility of host. Psittacines
consistently show multifocal hepatic and splenic necrosis with splenic lymphocytes being markedly
depleted and replaced by swollen, reactive macrophages. Fibropurulent air sacculitis may be mild to
severe and may be seen in conjunction with conjunctivitis and pericarditis &7\,

Differential diagnoses for avian chlamydiosis include gastrointestinal and respiratory infections (of
both the upper and lower respiratory tract), caused by bacteria, fungi or viruses; vitamin A
deficiency and wasting disease.

Mass treatment of wild birds is not recommended or feasible, however there may be merit in the
prophylactic treatment of at-risk populations or birds being brought into captivity. In this situation,
antibiotic-medicated feed or water may be considered, which may also reduce the human health
risk of C. psittaci. Antibiotic treatment options available for cage and aviary birds include oral or
injectable doxycycline 8. Because of the intracellular nature of Chlamydia, prolonged courses of
treatment are required and it is not guaranteed that birds will clear the infection.
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Prevention of infection in wild birds is not possible given the widespread and endemic nature of the
pathogen. Controlling disease in wild bird populations is similarly difficult, however, it is possible to
mitigate concurrent stressors and help to limit the spread of the disease amongst populations.
Encouraging natural foraging behaviours and preventing congregations of large flocks of wild birds
at feeding stations or single point water sources will help to control the spread of disease amongst
wild birds. See also WHA Fact Sheet “Biosecurity Concerns in Feeding Wild Birds”. Where
chlamydiosis mortalities have occurred in wild birds, actions will depend on the species involved
and government regulations.

Prevention and control of avian chlamydiosis in captive birds relies on the identification, isolation
and treatment of affected birds, quarantine and prophylactic treatment of potentially infected birds
and detection of carriers of the disease % Chlamydia psittaci is susceptible to most disinfectants
including alcoholic iodine solutions, bleach, 70% ethanol and hydrogen peroxide B, Frequent,
routine, disinfection appears to be the most suitable means of controlling the disease spread 7.,

Risk factors for psittacosis include any activities which aerosolise particles from animal products
such as lawn mowing, or direct handling of pet or wild birds, or horses or their products (e.g.
through cleaning, feeding activities, handling of equine fetal membranes) 4% 42, Field personnel
should wear protective gear and handle carcasses appropriately to prevent zoonotic spread,
contamination of the environment and mechanical transmission of the organism on equipment and
vehicles.

Further research is required into the prevalence and strains of C. psittaci and other chlamydial
species in wild birds in Australia, including the potential risk and subsequent management,
especially where human disease outbreaks are possible. Targeted investigation into the presence of
C. psittaci in a broader host range, such as Australian marsupials would improve the understanding
of the potential risk of chlamydial transmission between birds and other native species 2.

Further research is required into the transmission of C. psittaci to horses and the potential role of
wild birds 2,

Wildlife Health Australia administers Australia’s general wildlife health surveillance system, in
partnership with government and non-government agencies. Wildlife health data is collected into a
national database, the electronic Wildlife Health Information System (eWHIS). Information is
reported by a variety of sources including government agencies, zoo based wildlife hospitals,
sentinel veterinary clinics, universities, wildlife rehabilitators, and a range of other organisations
and individuals. Targeted surveillance data is also collected by WHA. See the WHA website for more
information https://wildlifehealthaustralia.com.au/Our-Work/Surveillance and
https://wildlifehealthaustralia.com.au/Our-Work/Surveillance/eWHIS-Wildlife-Health-Information-

System.
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WHA is interested in hearing from anyone with information on this condition in Australia, including
laboratory reports, historical datasets or survey results that could be added to the National Wildlife
Health Information System. Negative data are also valuable. If you can help, please contact us at
admin@wildlifehealthaustralia.com.au.

Appendix: Wild Australian native birds found to be positive on PCR for
Chlamydia species

*Unknown method of C. psittaci detection
# Identified via IHC or antibody testing
A Genetically similar to avian Chlamydia abortus

Chlamydia species | Avian species | References
Chlamydia psittaci Little corella (Cacatua sanguinea) Anstey et al. 2021 [12]
Superb lyrebird (Menura novaehollandiae) Amery-Gale et al. 2020 [25]

Crimson rosella (Platycercus elegans)

Major Mitchell’s cockatoo (Ca. leadbeateri)* Wildlife Health Australia 2020 [31]

Red-rumped parrot (Psephotus haematonotus)

Tawny frogmouth (Podargus strigoides)*

Masked lapwing (Vanellus miles) Kasimov et al. 2022 [26]

Pacific emerald-dove (Chalcophaps longirostris)

Sacred kingfisher (Todiramphus sanctus)

Australian bustard (Ardeotis australis)

Australasian figbird (Sphecotheres vieilloti)

Sooty shearwater (Ardenna grisea)

Galah (Eolophus roseicapilla)

Sulphur-crested cockatoo (Ca. galerita)

Pale-headed rosella (PI. adscitus)

Rainbow lorikeet (Trichoglossus moluccanus)
Chlamydia pecorum Tawny frogmouth Kasimov et al. 2022 [26]

Bar-shouldered dove (Geopelia humeralis)

Brown cuckoo-dove (Macropygia phasianella)

Pacific emerald-dove

Crested pigeon (Ocyphaps lophotes)

Wonga pigeon (Leucosarcia melanoleuca)

Laughing kookaburra (Dacelo novaeguineae)

Sacred kingfisher

Eastern koel (Eudynamys orientalis)

Shining bronze-cuckoo (Chrysococcyx lucidus)

Spangled drongo (Dicrurus bracteatus)

Australian white ibis (Threskiornis moluccus)

Short-tailed shearwater (Puffinus tenuirostris)

Galah

Sulphur-crested cockatoo

Australian king-parrot

Rainbow lorikeet
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Chlamydia pneumoniae

Chlamydia gallinaceae

Chlamydia ibidis

Avian Chlamydia abortus

Chlamydiaceae family

Black kite (Milvus migrans)

Laughing kookaburra

Galah

Crimson rosella

White-faced heron (Egretta novaehollandiae)

Torresian crow (Corvus orru)
Sulphur-crested cockatoo”
Masked lapwing”
Australasian figbird”?
Short-tailed shearwater”
Magpie-lark”

Australian pied oystercatcher (Haematopus longirostris)®

White-faced heron”

Australian ringneck (Barnardius zonarius)#
Carnaby cockatoo (Z. latirostris)
Black-shouldered kite (Elanus axillaris)
Collared sparrowhawk (Accipiter cirrocephalus)
Pacific baza (Aviceda subcristata)
Wedge-tailed eagle (Aquila audax)

Osprey (Pandion haliaetus)

Australian wood duck (Chenonetta jubata)
Pacific black duck (Anas superciliosa)
Plumed whistling-duck (Dendrocygna eytoni)
Bush stone-curlew (Burhinus grallarius)
Black noddy (Anous minutus)

Caspian tern (Hydroprogne caspia)

Greater crested tern (Thalasseus bergii)
Silver gull (Chroicocephalus novaehollandiae)
Wompoo fruit-dove (Ptilinopus magnificus)
Azure kingfisher (Alcedo azurea)
Channel-billed cuckoo (Scythrops novaehollandiae)
Pheasant coucal (Centropus phasianinus)
Brown falcon (Falco berigora)

Brown quail (Coturnix ypsilophora)

Purple swamphen (Porphyrio porphyrio)
Pied butcherbird (Cracticus nigrogularis)
Pied currawong (Strepera graculina)
Blue-faced honeyeater (Entomyzon cyanotis)
Lewin's honeyeater (Meliphaga lewinii)
Little friarbird (Philemon citreogularis)

Little wattlebird (Anthochaera chrysoptera)
Noisy friarbird (Ph. corniculatus)

Noisy miner (Manorina melanocephala)
Olive-backed oriole (Oriolus sagittatus)
Striated pardalote (Pardalotus striatus)
Cattle egret (Bubulcus ibis)

Great cormorant (Phalacrocorax carbo)

Kasimov et al. 2022 [26]

Stokes et al. 2019 [43]
Stokes et al. 2021 [29]
Kasimov et al. 2022 [26]

Kasimov 2023 [4]
Kasimov et al. 2022 [26]

Wildlife Health Australia 2009 [30]
Le Souéf et al. 2024 [44]
Kasimov 2022
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Brown booby (Sula leucogaster)
Yellow-tailed black-cockatoo (Zanda funerea)
Scaly-breasted lorikeet (Tr. chlorolepidotus)
Southern boobook (Ninox boobook)

Eastern barn owl (Tyto javanica)
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Wildlife Health Australia welcomes your feedback on Fact Sheets. Please email
admin@wildlifehealthaustralia.com.au. We would also like to hear from you if you have a particular

area of expertise and are interested in creating or updating a WHA Fact Sheet. A small amount of
funding is available to facilitate this.

This Fact Sheet is managed by Wildlife Health Australia for information purposes only. Information
contained in it is drawn from a variety of sources external to Wildlife Health Australia. Although
reasonable care was taken in its preparation, Wildlife Health Australia does not guarantee or
warrant the accuracy, reliability, completeness or currency of the information or its usefulness in
achieving any purpose. It should not be relied on in place of professional veterinary or medical
consultation. To the fullest extent permitted by law, Wildlife Health Australia will not be liable for
any loss, damage, cost or expense incurred in or arising by reason of any person relying on
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information in this Fact Sheet. Persons should accordingly make and rely on their own assessments
and enquiries to verify the accuracy of the information provided.
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