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Introduction 

Members of the order Chlamydiales are obligatory intracellular bacteria (Everett and others 1999). 

The Chlamydaciae, the sole family in the order Chlamymidiales, are spread globally (Rodolakis and 

Yousef Mohamad 2010) and different species in this family infect many hosts, with variable tissue 

tropism causing a multiplicity of acute and chronic diseases, from sexually transmitted infertility, to 

trachoma and respiratory and cardiovascular diseases (Beeckman and Vanrompay 2009). 

Chlamydophila psittaci (Cp. psittaci) causes infection in a wide range of bird species, including 

psittacines, mammals and humans (Lierz 2005). Disease caused by Cp. psittaci in different species 

may be referred to as chlamydiosis, chlamydophilosis, psittacosis, orthithosis or parrot fever (Eidson 

2002; Gerlach 1994; Lierz 2005). It is one of the most commonly distributed pathological bacteria in 

avian medicine (Lierz 2005) and is arguably the most important disease treated by avian 

veterinarians due to its zoonotic potential (West 2011). 

Taxonomy 

Before 1999, the family Chlamydaciae comprised of a single genus, Chlamydia (Everett and others 

1999). This consisted of Chlamydia trachomatis, Chlamydia pneumonia, Chlamydia pecorum and 

Chlamydia psittaci (Beeckman and Vanrompay 2009). The taxonomy of this group was based on 

limited phenotypic, morphological and genetic criteria (Everett and others 1999).  Everett et al 

(1999) proposed an amended description of the family Chlamydaciaea in a study where phylogenetic 

analyses of the 165 and 235 rRNA genes were presented with corroborating genetic and phenotypic 

information.  The family Chlamydaciae currently comprises of two genera, Chlamydia and 

Chlamydophila. Chlamydophila assimilated the previous species of Chlamydia pneumonia, Chlamydia 

pecorum and Chlamydia psittaci to form Chlamydophila pneumonia, Chlamydophila pecorum and 

Chlamydophila psittaci. Three new species were derived from Chlamydia psittaci, creating 

Chlamydophila abortus, Chlamydophila caviae and Chlamydophila felis.  

Avian strains are generally accepted to  belong to the species Chlamydophila psittaci, however avian 

Chlamydophila isolates from brown skuas (Catharacta antarctica lonnbergi) did show more 

homology to Cp. Abortus than Cp. Psittaci (Herrmann and others 2000) but this is regarded as 

exceptionally rare (Rodolakis and Yousef Mohamad 2010). There have been suggestions of a novel 

bacterium isolated from seabirds that may represent a new genus within the family Chlamydaciae 

(Christerson and others 2010). Cp. psittaci comprises of six avian serovars designated A-F (Andersen 

1991; Vanrompay and others 1993; Vanrompay and others 1997) . Two mammalian isolates (WC and 

M56) have also been recorded as epizootics in Wolfsen cattle (Bos primigenius) and muskrats 
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(Ondatra zibethicus) (Beeckman and Vanrompay 2009). Analysis of the MOMP encoding outer 

membrane protein A gene (ompA) is used to characterize avian Cp. Psittaci strains into different 

genotypes (Van Lent and others 2012). The currently accepted ompA genotypes (A–F, E/B, M56 and 

WC) are largely congruent with the serovars and can be distinguished by sequencing (Everett and 

others 1999), genotype-specific real-time PCR (Geens and others 2005) or micro-arrays (Sachse and 

others 2008). The currently known genotypes are relatively host-specific (Beeckman and Vanrompay 

2009). Genotype A strains are usually associated with psittacine birds and genotype F was isolated 

from both a psittacine bird and turkeys (Beeckman and Vanrompay 2009). Genotype E has a more 

diverse host range.  Genotype E/B has been reported in case of zoonotic infection transfer from a 

Grey Parrot (Psittacus erithacus) (Harkinezhad and others 2007). In a single study, it was shown that 

domestic dogs (Canis lupus familiaris) may be a reservoir for Cp. Psittaci genotype C infection, with 

circumstantial evidence of spread from passerine and psittacine birds in the household together 

with zoonotic spread (Sprague and others 2009). All genotypes are considered to be zoonotic and 

potentially can cause severe disease and even death in humans  (Beeckman and Vanrompay 2009). 

History 

In the history of chlamydial infections, the description of trachoma in humans first occurred in the 

Ebers papyrus (1500 B.C.) and in ancient Chinese manuscripts (Rodolakis and Yousef Mohamad 

2010). At the beginning of the 19th century, a relationship was suspected between an infection in 

psittacine birds and pneumonia in humans who had been in contact with them (Rodolakis and 

Yousef Mohamad 2010). The first description of a psittacosis outbreak in humans  dates from 1879 

and was described by Jacob Ritter, linking the disease to pet parrots (Psittaciformes) and finches 

(Fringillidae) (Beeckman and Vanrompay 2009). The term psittacosis was first suggested in 1893 in 

describing the transmission of an infectious agent from parrots to humans causing flu-like signs 

(Morange 1895). Several pandemics of psittacosis occurred in humans in the 1920-1930s. The 

disease was attributed to importation of Amazon parrots (Amazona sp.) from Argentina to the USA 

and Europe (Harkinezhad and others 2009a). Subsequently an outbreak was recorded in the Faro 

Islands where humans were infected while capturing juvenile fulmars (Fulmarus glacialis) and 

preparing them for cooking (Harkinezhad and others 2009a). More recent studies have suggested 

that the infection may have been passed to the fulmar population from infected, dead parrots 

thrown overboard during transit form Argentine to Europe in 1930 (Herrmann and others 2006).  

The aetiological agent of psittacosis in humans was initially classified as a virus in the psittacosis-LGV 

group (Bedson and others 1930). The development of electron microscopy in 1965 revealed that Cp. 

psittaci was not a virus but a bacterium. Cp. psittaci was classified in the Rickettsiaceae for some 
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time but were found to be different due to the lack of an electron transport system, absence of 

cytochromes and the apparent inability to synthesize ATP and GTP in the same way as Rickettsiae 

(Harkinezhad and others 2009a). Finally, Chlamydaciae were classified as Gram-negative intracellular 

bacteria as they were found to divide by binary fission, to have cell walls similar to those of Gram-

negative bacteria, to possess DNA containing nucleoids without membranes between the nucleoid 

and the cytoplasm, and to possess ribosomes with antibiotic susceptibilities characteristic for 

prokaryotic ribosomes (Harkinezhad and others 2009a). 

 Chlamydophila replication cycle 

Cp. psittaci has a two stage developmental cycle replication (Eidson 2002). C. psittaci undergoes a 

unique biphasic developmental cycle. This alternates between the elementary body (EB), which 

guarantees extracellular survival and infection of host cells and the reticulate body (RB), which is 

responsible for intracellular replication and generation of infectious progenitor bacteria 

(Harkinezhad and others 2009a). Infection is initiated by attachment to target cells (mainly columnar 

epithelial cells of mucous membranes and mononuclear macrophages) and subsequent parasite-

mediated endocytosis of the infectious EB (Gerlach 1994; Harkinezhad and others 2009a). The 

development cycle takes place with a membrane bound vacuole that is termed an ‘inclusion’ (Wyrick 

2000). The next phase is the transition of the EB into a metabolically active RB, which resemble 

bacterial L-forms because they can persist in spite of circulating antibodies and therapeutics 

designed to inhibit cellular wall formation (Lierz 2005). The reticulocytes mature into infectious 

elementary bodies and are released by the cell, either by cell lysis or by reverse endocytosis 

(Harkinezhad and others 2009a). The development cycle can take approximately 50 hours 

(Harkinezhad and others 2009a). In some cases the development cycle can be altered to create a 

persistent form (Harkinezhad and others 2009a). Persistent forms fail to mature from the RB to 

infectious EB, but maintain metabolic activity and are associated with chronic infections 

(Harkinezhad and others 2009a). These cryptic persistent forms can rapidly retransform into normal 

RBs and infectious EBs (Harkinezhad and others 2009a). Macrophages may transfer their inclusions 

during mitosis in the bone marrow onto progeny cells and this can result in lifelong carriers (Wyrick 

2000). 
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Transmission in birds 

 

Transmission of Cp. psittaci occurs mainly from one infected bird to another susceptible bird in close 

proximity (Harkinezhad and others 2009a). Infectious elementary bodies from infected birds can be 

detected in faeces, feather dust,  urine, lacrimal fluid, nasal discharge, mucous from the oral and 

pharyngeal cavities and ‘crop milk’ in pigeons (Columbidae) (Gerlach 1994). Cp. psittaci is 

predominately spread by inhalation of contaminated aerosols (Beeckman and Vanrompay 2009). 

The disease may also be contracted by ingestion of elementary bodies (e.g. contaminated faeces) 

(West 2011). Drinking contaminated water may be an important source of infection for avian species 

(Rodolakis and Yousef Mohamad 2010).  Chlamydophila organisms can survive for several weeks in 

the environment and may be transferred by dust (Lierz 2005). Survival times may be longer (up to 

months) in organic debris (West 2011). Some sources suggest that the presence of faeces may 

rapidly inactivate the organism (Gerlach 1994) with others suggesting increased survival time in 

faeces up to 30 days (Harkinezhad and others 2009a). In infected birds, faecal shedding occurs 

intermittently and can be activated through stress caused by various husbandry factors including 

nutritional deficiencies, prolonged transport, overcrowding, chilling, breeding, egg laying, treatment 

or handling(Harkinezhad and others 2009a). Bacterial excretion periods during natural infection can 

vary depending on virulence of the strain, infection dose and host immune status and may occur for 

several months (Harkinezhad and others 2009a).  

 

Birds may become infected in the nest via feeding activity of parents to the young or by faecal 

contamination of the nest site (Harkinezhad and others 2009a). Cp. psittaci can be transmitted by 

blood-sucking insects, including mites, lice and flies, and rarely by bites or wounds (Longbottom and 

Coulter 2003). Vertical transmission has been reported in non-psittacine species but the occurrence 

of this appears to be fairly low (Wittenbrink and others 1993). The infection of eggs leads to 

embryonic death or to the hatching of live infected young birds (Rodolakis and Yousef Mohamad 

2010). 

 

Clinical signs 

 

Clinical signs of Cp. psittaci infection in birds are variable (Lierz 2005) and ranges from none to mild 

respiratory disease to a severe multisystemic, often fatal disease (Phalen 2006). In most psittacine 

cases it is a latent infection without any clinical signs and any clinical signs may develop years after 

the initial infection (Lierz 2005). Birds may be chronically infected and show no clinical signs until 
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stressed (Harkinezhad and others 2009a). Such birds often shed the organism intermittently and 

serve as a source of infection to humans and other birds (Harkinezhad and others 2009a). In 

companion bird patients, birds will present with non specific clinical signs (Tully 2006). Clinical signs 

may include ocular and nasal or conjunctival irritation and discharge, which may become purulent 

due to secondary bacterial infection (Lierz 2005; Tully 2006). Droppings with bright green urates 

(biliverdinuria) or watery green-yellow diarrhoea may be seen, and this, in combination with 

respiratory signs, is highly suspicious for psittacosis (Lierz 2005). Other signs reported are ruffled 

feathers, depression, anorexia and weight loss (Lierz 2005). CNS signs (such as opisthotonus, 

convulsions and tremors)may occasionally be seen in Psittaciformes (Gerlach 1994). 

 

Gross post mortem lesions can vary as widely as the clinical disease, but may be categorized by 

splenomegaly, hepatomegaly, fibrinous peritonitis, air saculituis, perihepatitis, pericarditis, 

bronchopneumonia, enteritis and nephrosis (Gerlach 1994). In some cases there are no visible signs 

(Dorrestein and de Wit 2005).  

 

Diagnosis and testing methods of Chlamydophila psittaci in birds 

 

There are a number of different testing modalities available, however it has been noted that at the 

current time veterinary surgeons are left without an ideal test (Vanrompay 2000). Diagnosis of avian 

chlamydiosis can be difficult, especially in the absence of clinical signs, and a single testing method 

may not be adequate (Smith and others 2010).  

 

As discussed, there are no pathognomonic clinical signs or post mortem findings in infected birds. 

Radiography may reveal splenomegaly and hepatomegaly (Lierz 2005). Blood results are non-

specific, but a massive leucocytosis with heterophilia, monocytosis and basophilia may be noted 

(Lierz 2005). Serum biochemical changes may include elevations in liver enzymes and bile acids, but 

again this is not a consistent finding (Lierz 2005). Plasma protein electrophoresis may show a 

decreased albumin: globulin ratio due to hyperblobulinaemia (Dorrestein and de Wit 2005). 

Traditional diagnostic assays are therefore generally insufficient to specifically diagnose Cp. psittaci 

infection (Phalen 2006) and so laboratory methods are required for accurate diagnosis. 
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Cytologic staining 

 

Special cytologic stains like the modified Gimenez stain, Machiavello’s stain and Stamp’s stain were 

first used to characterise chlamydial intracytoplasmic inclusions present in impression smears from 

swabs, harvested tissues or yolk sac membranes after isolation (Vanrompay 2000).  Such stains are 

inexpensive and easy to use, but they have poor sensitivity and specificity (Vanrompay 2000). 

Individual elementary bodies are difficult to detect and rely on operator experience. False positives 

are possible due to stain precipitates, leukocyte granule staining and confusion with other gram 

negative bacteria or Mycoplasma (Vanrompay 2000). Cytologic staining can only be used as a rapid 

and preliminary diagnostic method for examining tissue smears of dead birds, inoculated cell 

monolayers or yolk sac smears after egg inoculation (Vanrompay 2000). Post mortem degradation 

makes cytologic interpretation more difficult and so impression smears should be made as soon as 

possible. Dorrestein and de Wit (2005) describe the spleen as the organ of choice when testing for 

chlamydophilosis and impression smears may be stained by modified Ziehl-Neelson stain. Culture or 

demonstration of Chlamydophila antigen  or DNA should be used in preference to special cytologic 

stains (Vanrompay 2000). The zoonotic potential should be considered when considering post 

mortem examination of Chlamydophila suspect birds. A risk assessment should be performed and a 

mask with possibly more extensive protective equipment (including sophisticated ventilation 

systems) is suggested (Dorrestein and de Wit 2005). This may limit the suitability of most general 

veterinary practices as suitable sites of post mortem examination of such cases.  

 

Culture 

 

Culture is the only way to directly demonstrate viable Chlamydophila psittaci (Gerlach 1994). Liver 

and spleen are the preferred post-mortem specimens for culture (Smith and others 2010). In live 

birds a combined conjunctival, choanal and cloacal swab  or liver biopsy specimen is recommended 

for testing (Smith and others 2010). 

 

Avian Chlamydophila may be isolated in specific pathogen–free embryonated chicken eggs. This 

technique however  is relatively cumbersome as it required inoculation of multiple eggs with each 

specimen because of non-specific deaths (Vanrompay 2000). Most labs today use a tissue culture 

procedure, which equals or surpasses yolk sac inoculation in sensitivity and specificity, with results in 

less than 7 days (Pearson and others 1989). Buffalo green monkey (BGM) cell culture is considered 

the most selective artificial host (Vanrompay and others 1992) but other commonly used cell 



9 
 

cultures for isolation of Cp. psittaci from pet birds are McCoy and mouse L cells (Pearson and others 

1989). The main disadvantage of culture is the need for viable organisms to be present in the 

samples. False negatives may occur by death of the organism between sampling and arrival for 

laboratory testing. Special requirements for collection, transport and storage may be impractical in 

field or even in-practice settings. Organs or faeces for isolation should be submitted as soon as 

possible or stored at -70C (Vanrompay 2000). Refrigeration during transit preferably with dry ice but 

at least with wet ice is advisable (Vanrompay 2000). Swabs require chlamydial transport medium, 

again preferably refrigerated during transit (Vanrompay 2000). False negatives from live birds are 

also possible due to the intermittent nature of Chlamydophila shedding and may be dependent on 

the stage of infection (Guzman and others 2010). This may be somewhat negated by taking samples 

at multiple sites. Several sources suggest increase Chlamydophila recovery form cloacal swabs or 

faeces by taking several samples within 2 or 3 days (Vanrompay 2000), however this raises further 

issues with sample handling. Failure is also possible when the sample is heavily contaminated with 

other microorganisms (Vanrompay 2000). Recent antimicrobial use is likely to result in a false 

negative result as shedding will be reduced or stopped, or Chalmydophila viability will be reduced. 

Another disadvantage of culture is that it requires a specialist laboratory of appropriate biohazard 

status, as therefore is often costly. 

 

Antigen Tests 

 

These tests detect the presence of the organism in the sample, but have the advantage over culture 

that the organisms need not be viable. False negatives may still occur with these tests due to 

intermittent shedding of Chlamydophila and inhibition of chlamydial shedding due to antibiotic 

treatment. These types of test also have problems with false positive results due to cross reactivity 

with other antigens of other bacterial species (Smith and others 2010).  Several types of antigen 

detection test are described, but all appear infrequently used in the UK in pet psittacines: 

 

 Enzyme-Linked Immunosorbent Assay (ELISA) - ELISA tests were originally developed for 

identification of Chlamydia trachomatis in humans (Gerlach 1994). The exact sensitivity and 

specificity of these tests for identifying other Chlamydiaceae are not known (Smith and 

others 2010). A significant number of false positives are seen when used directly on cloacal 

swabs or faecal samples (Bevan and Davies 1987; Vanrompay and others 1994). Other 

testing methodologies are advised, rather than relying on positive or negative results from 



10 
 

this test (Smith and others 2010). Further false negatives are possible as ELISAs fail to detect 

small numbers of chlamydial elementary bodies (<10) (Gerlach 1994; Vanrompay 2000). 

 

•  Fluorescent Antibody Test (FA) - Monoclonal or polyclonal antibodies, fluorescein staining 

techniques and fluorescent microscopy are used to identify the organism in impression 

smears or other specimens (Smith and others 2010). These tests have similar advantages 

and disadvantages to ELISA, although microscopist inexperience can also be a cause of false 

negative results (Vanrompay 2000). A disadvantage is that this test is only performed in a 

few state agricultural and research laboratories (Vanrompay 2000). 

 

 Rapid antigen detection methods are based on immunochromatography methods are 

available, but are not recommended for demonstrating Chlamydophila in the individual bird 

because of poor sensitivity or specificity (Vanrompay 2000). 

  

DNA tests 

 

Polymerase chain reaction (PCR) testing is an excellent method of detecting Cp. psittaci infection 

(Phalen 2006) and this test is commercially available in the UK. The test is highly specific and very 

sensitive. (Vanrompay 2000).  PCR compares favourably with (antigen) ELISA and cell culture or by 

ELISA alone (Hewinson and others 1997). The organism can be detected in swabs of the oral cavity in 

as little as 5 days after infection and subsequently in the cloaca and blood by  10 and 15 days 

respectively (Phalen 2006). The sensitivity of the assay is improved if blood and combined oral and 

cloacal swabs are tested (Andersen 1996).  False negatives may again occur due to the intermittent 

shedding of Chlamydophila. In an ill bird with biliverdinuria, a single PCR test is invariably positive, 

but swabs may need to be repeated 3 times when screening collections to most confidently exclude 

infection (Lierz 2005).  When faecal testing, samples may be collected over several days to try and 

maximise the chance of recovering Chlamydophila.  Advantages of PCR include easy, non-invasive 

sample collection, as pooled faecal samples or swabs may be collected from even the very smallest 

birds. Lierz (2005) however discourages the use of faecal samples in preference of cloacal, choanal 

and conjunctival swabs. The test also does not require viable organisms, resulting in simple transport 

and storage requirements, and is quick to run (Vanrompay 2000). The production of a large amount 

of the targeted DNA fragment facilitates strain differentiation if required (Vanrompay and others 

1997). The main disadvantage of PCR is that birds that have been previously started on antibiotic 
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treatment may be negative (Phalen 2006). Also, as PCR is very sensitive, care must be taken not to 

cross contaminate the sample from the environment or other birds (Smith and others 2010). 

 

Antibody tests 

 

A positive serologic test result is evidence that the bird  has been exposed and infected by 

Chlamydophila at some point, but it might not indicate that the bird has an active infection or is even 

a carrier (Lierz 2005; Smith and others 2010). Paired serology samples are more useful in diagnosing 

infection, with a rising titre more suggestive of infection. A fourfold or greater increase in the titre of 

paired samples or a combination of serological and antigen identification tests may be used to 

convincingly demonstrate avian Chlamydophila infection (Smith and others 2010). A high antibody 

titre in a bird with clinical signs may be of diagnostic value, particularly when taking into account 

other clinical tests (e.g. haematology, liver enzymes on serum biochemistry) but in such cases the 

pathogen can usually be demonstrated (e.g. by PCR) (Lierz 2005; Smith and others 2010). Serological 

tests have the advantage that they are not affected by false negatives due to intermittent 

Chlamydophila shedding and hence can be used to possibly identify an infected bird that is not 

shedding the organism (Biogal 2011). 

 

There are several serological tests available 

 Elementary body agglutination assay (EBA). This test detects anti-Chlamydophila IgM which is 

an early indication of infection (Smith and others 2010). It can detect infected birds within 15 

days of infection (usually by the time bird is showing clinical signs) (Phalen 2006). The test is 

reported to work well for psittacine birds, but may not work in other groups (Phalen 2006). 

Earlier sources report that the test becomes negative with successful treatment (Phalen 2006), 

but others report that titres may persist (Smith and others 2010). Titres greater than 10 in 

budgerigars, cockatiels, and lovebirds and greater than 20 in larger birds are frequently 

detected in cases of recent infection (Smith and others 2010). To the author’s knowledge this 

test is not commercially available in the UK. 

 Complement Fixation (CF) Direct CF is more sensitive than agglutination methods, but there 

may be problems with false negative results in parakeets, young Grey parrots, and lovebirds 

(Smith and others 2010). This test detects IgG antibodies which appear after IgM, meaning this 

test will become positive a few days to a week after the EBA test (Phalen 2006). High titres can 

persist after treatment and complicate interpretation of subsequent tests (Smith and others 

2010).  In the Uk, AHVLA runs this test for Chlamydophila sp in farm species and birds, however 
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this test is seldom used in pet psittacine species (Dalley 2013) and other sources also agree that 

this test is not routinely run (Phalen 2006). 

 Indirect Fluorescent Antibody Test (IFA) – This test detects primarily IgG antibodies, where 

polyclonal secondary antibody is used to detect host antibodies (Smith and others 2010). The 

main problem with this test is that sensitivity and specificity varies with the immunoreactivity of 

the polyclonal antibody to various avian species and so low titres may occur because of non-

specific reactivity (Smith and others 2010). This test is not available in the UK, but commercial 

labs forward samples to other European countries (e.g. Laboklin, Bad Kissingen, Germany) 

(Casey 2013). 

 Immmucomb (Biogal Galed Laboratories, Israel) – This is a solid phase ELISA test that detects 

anti-chlamydophila psittaci IgG antibodies in avian whole blood, serum or plasma (Biogal 2011). 

It is distributed in the UK by The CVC Group, Watford, UK.  The test is marketed as the only 

antibody test that is not performed in a  specialised laboratory and has the advantage of being a 

ready-to-use, standardized kit that can be performed by the veterinarian or technician (Biogal 

2011). This test has been shown to compare favourably to complement fixation tests when an 

Immucomb score of S≥3 was recorded (Phalen 2006) and also compares favourably with 

antigen detection techniques (immunofluorescence testing) (Bendheim and others 1998). The 

kit was developed in 1993 for Chlamydophila psittaci antibody determination in psittacine birds 

(Bendheim and others 1998). It has been reported to be effective in parrot species (Phalen 

2006), but antibody detection in some non-psittacine birds (e.g. pigeons) may be lower than in 

psittacine species (Bendheim and others 1998). The colour intensity of the test dots may be 

slightly lower in smaller psittacine species (e.g. Budgerigars (Melopsittacus sp), cockatiels 

(Nymphicus sp.) and lovebirds (Agapomis sp.)) when compared to Grey Parrots (Bendheim and 

others 1998). 

Treatment of psittacosis in birds 

Several options exist for the treatment of suspected or confirmed avian Chlamydophila infections. 

Doxycycline is the drug of choice (Tully 2006). The recommended treatment period has historically 

been  45 days, but 30 days of treatment may be effective in Budgerigars (Smith and others 2010). A 

shorter 21 days course has been effective in eliminating infection in experimentally infected 

cockatiels (Guzman and others 2010). Birds may have reduced Chlamydophila shedding within days 

of initiating treatment (Smith and others 2010). 
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Doxycycline may be administered in the following forms 

 Doxycline medicated water – Ornicure (Orophama, Deinze, Belgium) is a licensed veterinary 

product for the treatment of Chlamydophila infection in cage birds in the UK. Higher drinking 

water concentrations are recommended for birds with low water intake, such as Australian 

parakeets, but even still there may be problems maintaining effective therapeutic 

concentrations during the treatment course using this route of administration. 

 Orally administered doxycycline -  Ornicure may be prepared as a more concentrated 

solution for direct oral administration (off data sheet usage). This has the advantage of more 

reliable dosing, but the required repeated handling may make client compliance a problem 

 Injectable doxycycline – There is no UK veterinary or human injectable doxycycline available, 

however Vibravenos (Pfizer, Netherlands) may be imported under a Special Treatment 

Certificate from the Veterinary Medicines Directorate. Therapeutic concentrations are 

maintained for 5 to 7 days following intramuscular injection (Smith and others 2010). 

Advantages of this technique are that correct dosing and hence maintenance of therapeutic 

concentrations is more likely. Also there is less handling involved for fractious patients 

compared to direct oral administration. Disadvantages include injection site irritation from 

repeat intramuscular injections, but this is usually well tolerated (Smith and others 2010). 

Repeat visits to the veterinary clinic may be required and drug cost is likely to be higher. 

 In-seed doxycycline – Commercial products containing in-feed doxycycline are not available, 

but details of preparation of such feeds is described (Smith and others 2010). Palatability 

and ensuring sufficient intake to maintain therapeutic concentrations may be an issue. 

Other antibiotics have been used in the management of Chlamydophila infections. Enrofloxacin may 

reduce the clinical signs of avian chlamydiosis, but does not consistently eliminate infection 

(Flammer 2006). Azithromycin has been shown to eliminate Chalmydophila infection in 

experimentally infected cockatiels and may therefore show promise in treatment of naturally 

occurring infections in psittacine birds (Guzman and others 2010). 

Resistance has not been documented in Chlamydophila psittaci strains in birds, however tetracycline 

resistance has been documented in Chlamydia suis in pigs(Sus scrofa domesticus) (Dugan and others 

2004; Smith and others 2010). Development of antibiotic resistant Cp. psittaci starins in birds is a 

concern. Responsible and appropriate antibiotic use in birds should be encouraged, together with 

investigation of alternative treatment regimens. 
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There are no commercially available vaccines against Cp. psittaci in birds. There are however  

vaccines available or trialled for other Chlamydaciae in mammals (e.g. (Biesenkamp-Uhe and others 

2007)) 

Species affected and risk factors for infection 

 

The number of species with recorded Cp. psittaci infection continues to grow, from an estimate of 

150 species of birds (Andersen and Vanrompay 2000) to more recently  460 species in 30 orders 

(Kaleta and Taday 2003). Chlamydophilia-positive birds include the six major domestic species 

(chicken (Gallus gallus doemsticus), turkey (Meleagris gallopavo), Pekin duck (Anas platyrhynchas 

domesticus), Muscovy duck (Cairina moschata), goose (Anser anser domesticus), and pigeon 

(Columba livia) and three minor domestic species (Japanese quail (Coturnix japonica), Bobwhite quail 

(Colinus virginianu)s, and peafowl (Pavo sp) (Kaleta and Taday 2003). The order Psittaciformes 

contains the highest percentage of Chlamyphophila-positive bird species with 153 of 342 species 

with recorded infection  (Kaleta and Taday 2003) and most Psittaciformes are suggested to be 

susceptible (Gerlach 1994). Among caged, non-psittacine birds, infection with Cp. psittaci occurs 

most frequently in pigeons and doves (Smith and others 2010). Avian chlamydiosis can occur in 

canaries and finches but is infrequently diagnosed (Harkinezhad and others 2009a). Kaleta and Taday 

(2003) in their review of the avian host range of Chlamydophila suggest several reasons for 

difference of the species of recorded infection within taxonomic groups. This includes ‘(i) a higher 

rate of investigations in some groups (e.g. of domestic birds) compared with infrequent testing (e.g. 

of Charadriiformes or Cuculiformes), (ii) frequent zoonotic implications (e.g. psittacine and 

columbiforme birds), and (iii) an assumed high susceptibility to infection and subsequent 

seroconversion (e.g.waterfowl).’  

 In psittacine birds, the species appears to be important in susceptibility although this is complicated 

by the differing pathogenensis in different species. Gerlach (1994) states that Amazon parrots and 

macaws are more susceptible than South Asian and Australasian Psittaciformes with African parrots 

even less susceptible, indeed Lierz (2005) states that Grey Parrots are very susceptible and usually 

die. Cockatiels and Amazons are reported to be less susceptible and are more likely to be carriers 

(Lierz 2005; Phalen 2006). This differing opinion likely reflects that different species are more likely 

to show clinical signs of infection, whereas others may be susceptible, but show little or no clinical 

signs, and therefore have a greater potential towards a carrier status. It appears that infection is 

commonly seen in cockatiels and Budgerigars (Smith and others 2010). 

 

http://en.wikipedia.org/wiki/Meleagris_gallopavo


15 
 

Other factors also affect susceptibility to infection with fatal illness more likely in younger birds 

(Lierz 2005). The condition of the host is generally accepted to be the most important factor for 

susceptibility (Gerlach 1994) and as part of this, management will be a key part (Lierz 2005). Immune 

suppression or concurrent disease will influence the manifestation of clinical disease and stress may 

exacerbate clinical disease in latently infected birds (Lierz 2005). This is reflected in an outbreak of 

psittacosis in a facility in Brazil that reported a 96% mortality rate in Amazons in poor condition, 

despite the apparent propensity to being a  carrier outlined above (de Freitas Raso and others 2004). 

Exogenous administration of corticosteroids has been demonstrated to increase Chlamydophila 

shedding in infected birds (Dorrestein and Wiegman 1989). Host adaption of a strain may also 

influence pathogenesis, with the virulence of a host adapted strain more marked when they infect a 

different species (Gerlach 1994). 

 

Prevalence is seen to be higher in bird flocks where there are frequent changes in the flock members 

or where there were many birds confined in small areas (McElnea and Cross 1999). 

 

Prevalence in psittacine birds 

 

Cp. psittaci is  reported as a very common infection in birds, especially psittacines (Lierz 2005). One 

source cites that across bird populations between 30-70% of birds tested have anti-Chlamydophila 

antibodies (Gerlach 1994). At this time, no peer-reviewed sources were found describing 

seroprevalence of Cp. psittaci in pet psittacines in the UK. It appears that unpublished studies using 

PCR data from UK commercial laboratories may have been carried out but was not retrievable (Burr 

2013). However there are a number of European and worldwide prevalence studies in psittacine 

species. 

 

Dovc and others (2005) showed specific IgG antibodies were found using immunofluorescence in 

0.7– 53.6% captive parrots in Slovenia. Lesser prevalence was seen in captive passerine birds 

(canaries (0.0–3.5%) and finches (0.0–5.7%)). 

 

Vanrompay and others (2007) investigated Chlamydophila infection in 39 psittacine breeding 

establishments in Belgium, testing 308 birds. 19.2% of Psittaciformes were positive for Cp. psittaci by 

PCR, and bacteria were isolated from 42.3% birds with PCR-positive results. 20.5% of tested breeders 

were positive by both PCR and culture. A total of 33.3% Cp. psittaci–positive breeding facilities 
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showed a significant correlation between faecal excretion of viable Chlamydophila and respiratory 

disease. 

 

Dorrestein and Wiegman (1989) demonstrated shedding in captive Budgerigars and other parakeets 

in the Utrect area by an ELISA antigen detection method. 10% of tested Budgerigars tested positive. 

Of the Budgerigar breeding establishments, 40% contained positive birds and in these flocks an 

average of 28% of birds were shedding. 3% of pet shop birds tested positive.  27% of shops housed 

positive birds and in these shops an average of 9% of birds were shedding. In positive parakeet 

breeding establishments the rate of positive birds was increased at 18%. 

 

McElnea and Cross (1999) describe prevalence in birds in Australia using PCR and culture to detect 

shedding of Cp. psittaci. Psittacine birds from pet shops, private aviaries and zoos of showed a 

prevalence of 5 to 42%. The same study also documents 10 – 57% of sampled pigeons from pigeon 

lofts were shedding Cp. psittaci.  No tested wild birds were positive shedders.  

 

In turkey, 34.4% of cage birds faecal sampled were positive for Cp. psittaci by PCR (Çelebi and Ak 

2006). This however did constitute a small sample size (n=94). 

 

 de Freitas Raso and others (2006) infer that Cp. psittaci infection may be widespread in captive 

parrot populations in Brazil. Three captive breeding populations were sampled. Cloacal swabs from 

95 birds were tested for chlamydial antigen by direct immunofluorescence (DIF), and serum samples 

from 44 of these birds were tested for antibodies to Cp. psittaci using an enzyme-linked 

immunosorbent assay. The prevalence of active infection as detected by DIF were 16.7%, 22.2%, and 

56.1%, and seroprevalences were 100%, 87.5%, and 60% in flocks A, B, and C, respectively. 

 

Chahota and others (2006) in a sample of 1147 captive and wild birds in Japan, recorded prevalence 

by PCR of 5.93% with the majority (59/68 cases) found in psittacine birds. Chlamydophila infection 

was detected among 8.97% sick and 48.39% dead birds as well 4.43% clinically normal birds. 

 

In free-living psittacine birds, there are relatively few studies on Cp. psittaci prevalence which mainly 

relate to adult individuals (de Freitas Raso and others 2006). The prevalence of infection is highly 

variable among wild psittacine species that commonly interact (Brand 1989; de Freitas Raso and 

others 2006).  
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de Freitas Raso and others (2006) demonstrate widespread dissemination of Cp. psittaci in free-

living populations of nestlings of Blue-fronted Amazon parrots (Amazona aestiva) and Hyacinth 

macaws (Anodorhynchus hyacinthinus) in Brazil, although no birds demonstrated clinical signs. In this 

study all Amazons were serologically negative by complement fixation test, but 6.3% were positive 

by PCR from cloacal swabs. In hyacinth macaws, 4.8% were serologically positive and 37.8% were 

positive by PCR on tracheal or cloacal swabs.  

 

Other studies do not support the dissemination of Cp. psittaci infection in wild psittacine 

populations. In Bolivia, no free-ranging Blue-fronted Amazon parrots were found to have 

Chlamydophila antibodies (Deem and others 2005). Similarly, in Peru, no adults of wild parakeets 

(Aratinga weddellii and Brotogeris sanctithomae) were serologically positive (Gilardi and others 

1995). No Cp. psittaci infection was detected in wild Australian cockatoos (by isolation and PCR) 

(McElnea and Cross 1999).  

 

Despite the occurrence in wild birds, there are few mortality reports caused by Cp. psittaci in natural 

habitats (de Freitas Raso and others 2006). Occasional reports of deaths associated with Cp. psittaci 

are reported in passerine birds, Columbiformes and Charadriiformes 

(Colvile and others 2012; Franson and Pearson 1995; Gough and Bevan 1983; Grimes and others 

1966; Simpson and Bevan 1989). 

 

Significance of Chlamydophila psittaci in pet psittacines in UK veterinary practice 

Chlamydophila psittaci is a reported to be a common infection in captive birds, with psittacine birds 

being particularly affected. Psittacine birds are commonly kept as pets and so birds that are infected 

with or are carriers of Chlamydophila will be presented to veterinary surgeons in the UK. 

Wild birds are unlikely to shed the organism or show clinical signs, although outbreaks in clinical 

disease are reported, including in wild UK birds. Birds under captive conditions may be subject to 

stress and immunosuppression due to inappropriate husbandry and so are more likely to shed the 

organism or succumb to clinical infection. This creates a significant potential for disease and welfare 

compromise in our pet parrot population. 

Human cases of Cp. psittaci are usually associated with contact with pet psittacine birds (Smith and 

others 2010). The risk of zoonotic spread may not be immediately apparent due to the possibility of 

asymptomatic carriers of the infection, with intermittent shedding of the organism into the home 
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environment. Chlamydophila psittaci represents a potential human health hazard of pet psittacine 

ownership. 

Serological tests are useful for screening populations for Chlamydophila exposure, as they will detect 

individuals that are not currently shedding the organism which would not be detected by PCR. This 

would include birds that have been previously infected and are now infection free or asymptomatic 

carriers.  It appears serological tests via commercial laboratories or via AHVLA are not commonly 

performed in pet psittacines in the UK and so the majority of serological testing in the UK is likely to 

be performed using the Immunocomb test within veterinary practices or other organisations. 

Perhaps not unsurprisingly then, a search of the literature at this time has failed to find any peer-

reviewed published data on serological prevalence in pet psittacine birds in the UK meaning there is 

an opportunity to expand knowledge in this field. 

The aims of this study were therefore: 

1. to determine the prevalence of anti-Chlamydophila psittaci antibodies and; 

2. to identify this seroprevalence in different genera of commonly kept pet parrots and; 

3. to identify selected risk factors (such as health status) in relation to seroprevalence; 

in pet psittacine birds from London and the surrounding areas. 

Results from this study will provide information on the dissemination of this organism in the pet 

parrot population in the UK. Further understanding of the epidemiology may aid prevention and 

management of clinical infections in both psittacine bird and human populations in the UK. 
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METHOD 

Data were retrospectively analysed from Chlamydophila psittaci antibody tests from psittacine birds 

presented to the author’s first opinion and referral private veterinary practice between 1st January 

2001 and 31st December 2012. Blood samples were taken from birds for the purposes of health 

screening (for example post purchase health checks or prior to entry into boarding establishments) 

or as part of a diagnostic workup in clinically unwell individuals. All samples were taken by the 

author or other veterinary surgeons at the authors practice. As such, all sample collection falls under 

the remit of the Veterinary Surgeons Act 1966 (and subsequent amendments). All samples were 

charged in line with the practice’s standard fee structure. 

Samples were taken by needle and syringe of appropriate size for the species of bird at standard 

venipuncture sites (jugular or superficial ulna veins) and immediately placed into heparin sodium 

anticoagulant tubes. Chlamydophila testing was perfomed within 24 hours of sampling, with samples 

stored refrigerated until running the test. 

The Immunocomb test (Biogal Galed Labs, Israel) was used to perform the Chlamydophila psittaci 

antibody tests and testing was performed at the author’s veterinary practice by nursing assistant 

staff or veterinary surgeons. The test was performed in accordance with the manufactures’ 

instructions, including test storage and operating temperatures (Appendix 1)(Biogal 2011). The 

supplied testing filter paper disc was saturated with whole heparinised blood immediately prior to 

starting the test. 

Results were interpreted as a colour change of the test dots on the ‘comb’. The intensity of the 

colour result is proportional to the the antibody level in the test specimen. Prior to recording any 

result, the validity of the test (the presence and absence of positive and negative control dots plus 

absence of high background colour obscuring the test dots) was confirmed. The results were scored 

using the positive reference spot with the Combscale and this was performed visually by the test 

operator. Test spots were scored on a scale of 1 to 6. A white or trace of purple grey colour scored as 

S<1 was considered a negative result.  
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Results were recorded as follows: 

Table 1: Immunocomb result score compared to result recorded in log book 

Immunocomb result Recorded result 

0 Negative 

1-2 Low antibody titre 

3-4 High antibody titre 

5-6 Very high antibody titre 

 

For the purposes of data analysis in this study, these results were allocated bands as follows 

Table 2: Definition of result band compared with actual Immunocomb test score and result recorded 

in log book 

Immunocomb result Recorded result Result band 

0 Negative 0 

1-2 Low antibody titre 1 

3-4 High antibody titre 2 

5-6 Very high antibody titre 3 

 

The result from each test was recorded manually in a test book, along with the date of sampling, 

birds name and owners surname. For the purposes of this study, this data was entered and collated 

in Microsoft Office© Excel 2007. To this, the following data (where available) was added from the 

relevant client record on the practice management software. 

1. Date of birth 

2. Species of bird 

3. Presence or absence of other psittacine birds listed at that address 

4. Whether the bird was presented for clinical illness or whether the bird was deemed clinically 

well and presented for health screening 

5. Whether the bird was subsequently treated with a 30 day minimum course of doxycycline 

(either by Vibravenous injections or Ornicure given orally or in-water) 

In the study period a total of 1976 Immuncomb tests were run. This represents a total of 1384 

individual birds. For the purposes of all analyses, except those in Figure 12, repeated tests were 
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excluded so that the data set comprises of tests performed on the first presentation of the bird to 

the practice.  

Data were analysed using Minitab® 16 (Minitab Inc, Pennsylvania). A significance level of 5% was 

used for all inferential analysis. Data were tested for normality before specific tests were run, and all 

data were found to deviate away from the normal distribution (hence non-parametric analyses were 

suitable) except data for total number of sick and healthy birds. Box-and-whisker plots were drawn 

to illustrate the spread of the data and provide an idea of any trends apparent between genera. 

Descriptive analysis was used to illustrate trends in the number of psittacosis cases seen over time. 

One- and two-factor Chi-squared tests were used to determine differences between genera of 

parrot and seroprevalence of Chlamydophila. Expected and observed values were compared to 

assess significant differences between each genus of parrot. A Kruskal-Wallis test was used to 

evaluate effects of age on likelihood of beng seropositive for Chlamydophila. A two-factor t-test was 

used to evaluate any significances differences between the number of sick and healthy birds in each 

genus. 
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RESULTS 
 
The seroprevalence (Immunocomb score 1-6) across all genera was 37.6%, with a prevalence of high 

antibody titres (Immunocomb score 3-6) being 19.4%.  Significant differences in high antibody 

seroprevalence were found between different genera of birds, with Amazona and Ara species 

showing higher incidences of high antibody seroprevalence. High antibody levels were detected in 

birds ranging from 2 months to 45 years.  25.6% of birds that had high antibody levels were not 

deemed clinically unwell at the time of sampling, with the genus Nymphicus having the lowest 

percentage of such birds (10.5%). There was no significant difference in seroprevalence between 

birds from multibird or singlebird households (P>0.05). There was no significant difference in 

seroprevalence in birds presenting with clinical signs (sick) or no clinical signs (healthy) (P>0.05). 

 In repeat testing of birds that were deemed to be probable cases of active psittacosis infection (High 

antibody level with consistent clinical signs (Smith and others 2010)) that were treated with 

doxycycline for a minimum of 30 days, positive Immunocomb results can be seen to persist for long 

periods of time.  

A probable case of Chlamydophila infection was seen in a red bellied conure (Pyrrhura perlata) and 

this may represent the first recorded Chlamydophila infection in this species. 
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Figure 1: Number of birds sampled in each genus within the sample population (2001-2012) 

Figure 1(above) shows that a wide range of genera of psittacine birds were sampled during the study 

period. The most commonly sampled genera include Psittacus (Grey Parrots), Melopsittacus  

(Budgerigars), Nymphicus (Cockatiels), Amazona (Amazons), Ara (macaws) and Cacatua (cockatoos).  
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Figure 2: Number of birds sampled by genus, with smaller genus numbers compiled (2001-2012)  

 

Figure 2 (above) depicts the sample population by genus, but the genera containing smaller numbers 

of individuals have been amalgamated into the ‘Other’ category. This leaves six genera that 

represent the larger number of birds presented in the study period with a seventh category of lesser 

frequency species. This grouping was used for further analyses. The ‘other’ category consists of the 

following birds: 

Genus Number of birds Genus Number of birds 

Agapomis 37 Platycercus 7 

Poicephalus 34 Unspecified lorikeet 6 

Pionites 28 Cyanoramphus 5 

Eclectus 26 Myiopsitta 5 

Aratinga 18 Psephotus 4 

Diopsittica 17 Polytelis 3 

Unspecified parakeet 12 Anodorhynchus 2 

Forpus 12 Deroptyus 2 

Psittacula 11 Guarouba 1 

Pyrrhura 11 Nandayus 1 

Eolophus 10 Neopsephotus 1 

Unspecified conure 9 Polytelis  1 

Pionus 9 Probosciger 1 

    

  
Total 273 
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Figure 3: Number of birds sampled that are seropostive (Immunocomb score 1-6) [black] and 

seronegative (Immunocomb score 0) [grey] by genus (2001-2012) 

 

There is a significant difference between the numbers of positive and negative birds across the 

genera [χ2 (108.9); DF = 6; P< 0.001]. The total percentage of all birds that were seropositive was 

37.6%. 
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Figure 4: Number of birds sampled with high antibody titres (Immunocomb score 3-6) [black] and 

negative / low antibody titre (Immunocomb score 0-2) [grey] by genus (2001-2012) 

 

There is a significant difference between numbers of birds with high positive titres and negative/ low 

positive titres across the different genera  [χ2 (108.9); df=6; P<0.001]. The total percentage of all 

birds with high antibody positive titres was 19.4%. 
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Figure 5: Percentage of birds sampled with a high antibody titre (Immunocomb score 3-6) by genus 

(2001-2012) 

There is a significant difference between the percentage of birds with high antibody titres between 

the different genera [χ2 (66.92); df= 6; P< 0.001], with Amazona and Ara genera showing higher 

prevalence of high antibody titres [χ2 (7.47); df= 1; P= 0.006 and χ2 (12.55); df=1; P<0.001 

respectively]. 
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Figure 6 Number of birds sampled in each genus that were showing clinical signs [black] or no clinical 

signs [grey] at the time of sampling (2001-2012) 

 There is no significant difference in numbers of sick birds (birds with clinical signs) or healthy birds 

(birds with no clinical signs) between the genera (p>0.05). 
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Figure 7 Number of birds sampled with high positive antibody titres (Immunocomb score 3-6) or 

negative / low positive antibody titres (immunocomb score 0-3) presenting with no clinical signs 

(healthy) or with clinical signs (unwell) (2001-2012). 

There was no significant difference in numbers of birds with high antibody and negative / low 

antibody titres in the sick or healthy groups (P>0.05) 
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Figure 8: Percentage of birds sampled with high antibody titres (Immunocomb score 3-6) with no 

clinical signs (healthy) at the time of sampling arranged by genus (2001-2012) 

There was a significant difference in percentage of birds with high antibody titres between the 

genera [χ2 (20.84); df=6; P=0.002]. In the total population, 25.6% of birds with high antibody titres 

had no clinical signs at the time of sampling. 
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Figure 9 Age distribution of birds sampled with high antibody titres (Immunocomb score 3-6) 

arranged by genus. 

A Mann-Whitney test showed that there was a significant difference in age of high antibody positive 

birds between genera (H= 28.7; df=6; P<0.001) 
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Figure 10 Numbers of birds sampled  (total number of birds [white], birds with high antibody titres 

[Grey] and birds with negative / low antibody titres [black]) during each year of the study 

There was a significant difference in numbers of high antibody positive and negative / low antibody 

positive birds in different years [χ2 (56.27); DF = 11; P< 0.001]. 

  



33 
 

 

 Figure 11 Number of birds sampled with high antibody titres (black) or negative / low antibody titres 

(grey )in multibird or single bird households. 

There is no significant difference in numbers of birds with different seroprevalence in multibird and 

single bird households (p>0.05). 
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Figure 12 Immunocomb results (depicted in band categories) of probable cases of psittacosis at 

diagnosis and retested following treatment with Doxycycline arranged by time after initial 

Immunocmb test. 

Smith and others (2010) describe a bird with a high single serological result with clinical signs, as a 

‘probable’ psittacosis infection. According to this criteria, data from 64 birds during the study period 

that were identified as probable psittacosis infections (birds with by a high initial Immunocomb 

score 3-6 together with clinical signs). All birds were subsequently treated for a minimum of 30 days 

with a doxycyline product and retested again one or more occasions after the treatment course, 

again using the Immunocomb test. In figure 12, lines are used to connect each bird’s Immunocomb 

score category result over time.  
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DISCUSSION 

The prevalence of Chlamydophila psittaci antibodies in psittacine birds in the sample period was 

37.6% across all genera. This demonstrates that exposure to Chlamydophila psittaci is widespread in 

the sample population and consequently suggests that psittacosis infection is widespread in the 

captive, pet population of psittacine birds in London and surrounding areas.  The Immunocomb test 

manufactuer, Biogal Galed Labs, states that low antibody titres may not be significant in larger 

psittacine birds (Biogal 2011) and this test has been shown to compare favourably with other 

serological methods when Immunocomb scores of greater than 3 where recorded (Phalen 2006). For 

this reason the incidence of high antibody results (Immunocomb scores ≥3) were analysed to ensure 

significance across all species, yielding a prevalence of 19.4%. This still is indicative of widespread 

dissemination of Chlamydophila psittaci in the pet parrot population.   

The seroprevalence recorded here compares favourably with figures of 30 – 70% cited for 

generalised seroprevalence across all species of birds (Gerlach 1994) although when looking solely at 

this study’s high antibody titre group, seroprevalence it is somewhat lower than this range. As 

discussed, the use of serological techniques in psittacine birds in commercial laboratories is not 

widespread in the UK (Burr 2013) and so there is a lack of data on UK seroprevalence in pet 

psittacine birds. When comparing with European studies, this study compares favourably with a 

Slovenian study where psittacine bird seroprevalence (measured by immunofluorescence) was 0.7 -

53.7% (Dovc and others 2005). Positive serological tests are indicative of exposure, but do not 

necessarily indicate active infection or even a carrier status (Lierz 2005). Care must therefore be 

taken to make any inference about rates of Chlamydophila psittaci infection within this population.  

PCR or antigen detection techniques do demonstrate infection, but single tests have a problem with 

false negatives due to the intermittent nature of Chlamyophila shedding. Birds with clinical signs are 

invariably positive by PCR (Lierz 2005) but this may not be the case in asymptomatic birds which may 

account for significant numbers when screening general populations. Comparison of seroprevalence 

studies and PCR / antigen detection prevalence should be interpreted in light of the differing 

pathophysiologic parameters being recorded.  It would be reasonable to suggest that prevalence 

studies by PCR or antigen techniques may demonstrate lower prevalences than with serological test 

as not all seropostive birds (especially assymptomatic birds) may be shedding the pathogen. A 

Japanese study cites PCR incidence in captive birds (mainly psittacines) of 5.93% (Chahota and 

others 2006) and this is considerably lower than in this study. Prevalence recorded here is similar to 

the Belgian study of psittacine breeding establishments by PCR of 19.2% (Vanrompay and others 

2007). This study did contain considerable birds with respiratory diseases living in conditions 
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involving close contact with many birds which may facilitate infection spread (Harkinezhad and 

others 2009b) and so prevalence may be higher than general pet populations. The seroprevalence of 

high antibody levels in this study was 4.1% in Budgerigars (Figure 5), which is similar to the incidence 

(using antigen detection methods) in pet shop Budgerigars in Utrect, Netherlands but lower than the 

prevalence of 10% recorded in that whole Budgerigar sample population (Dorrestein and Wiegman 

1989). Further studies on the UK psittacine bird population combing serological and PCR techniques 

would be useful in determining trends in exposure, organism shedding and active infection. 

This study demonstrates there is a difference in seroprevalence between different genera of 

psittacine species. This is in line with most sources (eg (Gerlach 1994; Lierz 2005)). A higher 

percentage of Amazons and macaws were found to be seropositive (Figure 5). This agrees with 

Gerlach (1994) who states that these genera are more susceptible, but again care has to be taken in 

attributing seroprevalence to clinical infection.  It should be noted that the Immunocomb test has a 

slightly lower detection of anti-Chlamydophila antibodies in different psittacine species, with small 

psittacines (including Budgerigars, lovebirds, Cockatiels) demonstrating a slightly lower colour 

intensity on test dots compared to Grey Parrots (Bendheim and others 1998). This difference is not 

as marked as for example with some non-psittacine species (e.g. pigeons) (Bendheim and others 

1998), but without being able to quantify this, it is possible that by analysing the group of birds with 

a high antibody result (Immunoccomb≥3) some small psittacine birds with significant antibody levels 

have been excluded.  

Despite using the Immunocomb test as part of a health screen, there are more clinically unwell birds 

present in the sample population than healthy birds (Figure 7). This is perhaps not unsurprising in 

that more animals are likely to be presented for veterinary attention when unwell. Species that are 

more susceptible to infection and more likely to show clinical signs are more likely to be presented 

for veterinary attention and hence be included in this sample population. There was no significant 

difference in numbers of birds by seroprevalence when sick or healthy at presentation (Figure 7), 

which is not unsurprising considering the wide spectrum of Chlamydophila disease manifestation in 

birds from no clinical signs to severe signs and death (Phalen 2006). Further investigations 

investigating a link between seroprevalance in different clinical presentations (e.g. respiratory 

symptoms) may be useful. 25.6% of birds with high antibody titres were showing no clinical signs. 

This is suggestive of the carrier status described by other sources (e.g. Smith and others (2010)), 

however detection of persistent antibodies after successful disease clearance in such cases cannot 

be ruled out using serological tests alone.   Cockatiels are reported to be more likely to be carriers 

(Phalen 2006), but in  this study Cockatiels with high antibody titres had the lowest percentage of 
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asymptomatic  birds (Figure 8) despite being no significant difference in the numbers of sick and 

healthy birds across the genera (Figure 6) and no significant difference in prevalence between sick 

and healthy birds (Figure 7).  

There was a significant difference in ages of genera with high antibody titres (Figure 9), but the 

lifespan of the different genera (particularly between small and large psittacines) is very different, 

with smaller psittacine having a considerably shorter lifespans than large psittacines. Caution is 

therefore required in attributing changes in seroprevalence to life stages. It is notable that the age 

range of high antibody positive titre individuals varied from 2 months to 45 years, as this reflects 

that birds of any age may be infected or that there is considerable persistence of antibodies. 

There was a significant difference in the numbers of positive and negative birds across the course of 

the 12 year study period (Figure 10). There appear to be fewer high positive cases in recent years, 

but it is not possible to attribute significance to this trend. It is notable that high antibody level birds 

continue to be presented to this veterinary practice, meaning there is on-going Chlamydophila 

psittaci incidence in the pet parrot population.  

There was no significant difference in seroprevalence between birds from multibird or single bird 

households (Figure 11). Chlamydophila is particularly spread by close contact between birds 

(Harkinezhad and others 2009a) and so higher prevalence might be expected in multibird 

households. The data in this study may have been affected by the use of retrospective data from the 

practice management system, where owners may not have necessarily registered all birds in the 

household, particularly if presenting a single sick bird. Also this data does not take into account 

other possible mixing of birds, such as in boarding establishments. It has been shown there is a 

significant prevalence of Chlamydophila infection at psittacine breeding establishments (Vanrompay 

and others 2007) and so it would be quite feasible for birds entering a single bird household to be 

seropositive at time of purchase from the breeder. 

When looking at repeated tests in birds that were judged to be probable cases of psittacosis 

(compatible clinical signs and high antibody levels on a single test, as defined by Smith and others 

(2010))  that were subsequently treated with at least 30 days of a doxycyline product, there appears 

to be considerable persistence of antibodies over time (Figure 12). There are obviously a number of 

factors in such cases that could influence antibody production, such as poor compliance causing 

treatment failure and persistent infection.  Also no PCR or antigen tests were performed on these 

birds to absolutely confirm infection prior to treatment. Other sources suggest persistence of anti-

Chlamydophila IgG antibodies (Phalen 2006) and these findings would suggest this to be the case, 
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which limits the use of the Immunocomb test to confirm successful treatment (at least in a 

reasonable timescale). Pooled and repeated PCR techniques (after antibiotic  treatment has finished, 

with no residues that may inhibit Chlamydophila shedding) may be more appropriate to confirm 

successful treatment, as suggested by Lierz (2005). 

Within the study period, a probable case (as defined by Smith and others (2010)) of Chlamydophila 

psittaci infection was noted in a Red bellied conure (Pyrrhura perlata). This species is not listed as a 

species in which infection has been recorded in the review by Kaleta and Taday (2003) and so this 

study documents the first recorded probable case of psittacosis in this species.  

 

  



39 
 

CONCLUSION 

This study shows there to be widespread seroprevalence of Chlamydophila psittaci infection in the 

pet psittacine bird population in London and surrounding areas. Antibody titres were detected in a 

wide range of psittacine birds commonly kept as pets. The genera Amazona and Ara showed higher 

proportions of seropositive birds. In light of the reported seroprevalence across all years of this 

study, UK veterinary surgeons should continue to consider Chlamydophila psittaci as a differential 

diagnosis in pet psittacine birds. In probable cases of psittacosis, antibody titres were shown to 

persist following treatment. This indicates that repeat Immunocomb tests may not be a suitable 

measure of successful treatment or clearance of infection. A proportion of birds with high antibodies 

levels in this study were not deemed clinically unwell at the time of sampling which is consistent 

with asymptomatic carriers being present in this population, although again persistence of 

antibodies after infection resolution would also have to be considered. Such asymptomatic carriers 

would pose a disease risk to in-contact birds and humans that would not be appreciable by the bird’s 

owner. 
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APPENDIX 1  

 Immunocomb Avian Chlamydophila psittaci antibody test kit. Instruction Manual. 17/08/11 

Biogal Galed Laboratories, Israel 

 

 

 

 



47 
 

 

 

 



48 
 

 

 


