Psittacosis | Encyclopedia.pub

Psittacosis

Subjects: Infectious Diseases

Contributor: Zygmunt F. Dembek , Jerry L. Mothershead , Akeisha N. Owens , Tesema Chekol , Aiguo Wu

The bacterial agent Chlamydia psittaci, and the resulting disease of psittacosis, is a little-known and
underappreciated infectious disease by healthcare practitioners and in public health in general. C. psittaci
infections can cause significant psittacosis outbreaks with pandemic potential, with person-to-person transmission
being documented in the last decade.

psittacosis Chlamydia psittaci chlamydia

| 1. Introduction

Exposure to the bacteria Chlamydia psittaci may result in the disease psittacosis (also characterized as “parrot
fever”). The disease is usually contracted through zoonotic transmission, and human disease often presents as
atypical pneumonia in the lower respiratory tract [2l. C. psittaci is a US Centers for Disease Control and Prevention
(CDC) Category B biological agent. As a group, Category B agents are considered to be moderately easy to
disseminate, to result in moderate morbidity rates and low mortality rates, and to require specific enhancements of
CDC'’s diagnostic capacity and enhanced disease surveillance 2. It is notable that psittacosis mortality was as high
as 50% during the 20th century Bl In 1929-1930, a global pandemic of psittacosis occurred, known to have
affected about 800 individuals . This led to a quarantine of imported parrots into the US as a preventive measure
that remained in place for over 40 years 2. In the absence of an available effective antimicrobial treatment, this

disease’s impact potential could reoccur.

| 2. The Pathogen

C. psittaci belongs to the family Chlamydiaceae, and the order Chlamydiales. The Chlamydiaceae family is
comprised of two genera: Chlamydophila and Chlamydia. The Chlamydia genus consists of 11 species, most
notably C. trachomatis, the cause of the most common sexually transmitted infection. Recently, two novel species
were discovered, C. avium and C. gallinacean 8. C. psittaci is a Gram-negative, obligate intracellular bacteria
containing several genotypes that can cause infection in both birds and mammals. All genotypes have host-specific
preferences, yet it can be transmitted to humans, in which they cause infections primarily by colonizing human and
animal mucosal surfaces . The sequencing of these genotypes by genotype-specific real-time PCR supports

pathogen detection [&l,

All Chlamydia (including C. psittaci) have a biphasic developmental cycle composed of two alternating forms: a

metabolically inactive elementary body (EB) and the reticulate body (RB) &. An important characteristic of the EB
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is that it is resistant to the environment and can survive outside of a host. Cell infection is mediated by the EB (0.2—
0.3 uM diameter), and within-cell bacterial multiplication is mediated by the RB (0.5-1.3 pM diameter) [29. Bacterial
infection occurs when the EB attaches itself to the cytoplasmic membrane of a susceptible host cell, stimulating
inclusion within a vacuole, thereby avoiding phagocytosis. The RBs cannibalize host cell ATP synthesis for cell
division while inducing a host immune response. Within 48—72 h, RBs reorganize and condense to form new EBs
that then depart the host cell to become available for a new infectious cycle. This unusual growth cycle helps to
explain why C. psittaci cells will not grow in traditional bacterial culture media 2. Furthermore, cell culture

methods can take several weeks 12,

| 3. C. psittaci Reservoirs

C. psittaci is a globally distributed zoonotic bacterium, and the true range of reservoirs is unknown. Most cases are
identified in domesticated avian species, or domesticated or farm animals, but rare cases have been identified in a
variety of zoo animals, be they birds, mammals, or reptiles. The organism has also been identified in wild birds,
such as eagles and doves 13114l and feral pigeons in urban areas are a natural reservoir of C. psittaci 12, Parrots
are a major host, yet prevalence and risk factors for infection in wild parrots are largely unknown. Recent research
suggests there is a diverse range of novel Chlamydiales circulating in wildlife. Novel C. psittaci strains have been
identified in birds that are highly virulent in humans. One study found the average wild parrot seroprevalence at
37%. Host species (including crimson rosellas (Platycercus elegans), galahs (Eolophus roseicapilla), sulfur-crested
cockatoos (Cacatua galerita) and blue-winged parrots (Neophema chrysostoma)) differed in seroprevalence and
Chlamydiales prevalence. Galahs had both highest Chlamydiales prevalence (55%) and seroprevalence (74%).
Seroprevalence differed between sites, with a larger difference in males (range of 20-63%) than females (29—
44%). This higher chlamydial prevalence than previously reported in wild parrots suggests potential reservoirs and

transmission risks to humans and other avian hosts [18],

| 4. Diagnostics

The differential diagnosis of psittacosis is usually that of atypical pneumonia, and includes the following: bacterial
pneumonia; brucellosis; Chlamydia pneumonias; fungal pneumonias; infective endocarditis; Legionnaires Disease;

Mycoplasma pneumonia; Q Fever; tuberculosis; tularemia; typhoid fever; and viral pneumonias 17!,

Since most cases of psittacosis are mild, a definitive diagnosis is often not made. Some laboratory tests are
difficult, and are often only available at specialized laboratories. Therefore, patients are often treated presumptively
based on exposure history and clinical signs and symptoms. Nonetheless, the importance of C. psittaci infection as
a cause of CAP is likely underestimated. A review of the literature from 1986 to 2015 using only studies of =100
patients revealed that C. psittaci was the causative pathogen in 1.03% of all CAP cases from the combined
studies. For burden of disease estimates, it is a reasonable assumption that 1% of incident cases of CAP are

caused by psittacosis 18!,
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Confirmation should certainly be made if the patient is at high risk of severe disease, fails to respond to appropriate
treatment, or complications develop. The following diagnostic tests may be helpful or definitive in determining the

etiology of the disease presentation, coupled with a history of zoonotic contact; 19

e Chest radiograph may demonstrate lobar or lobular pneumonia;

Liver function tests may be slightly elevated;

The erythrocyte sedimentation rate (ESR) may be elevated;

Urinalysis may show mild proteinuria (<3500 mg/d).

Due to non-specific signs during psittacosis, the early detection of psittacosis infection and differentiation from
hypersensitivity pneumonitis may be difficult. Cell culture and ELISA were once the ‘gold standard’ for C. psittaci
detection, with poor results received from real-time polymerase chain reaction (PCR) analysis 22, PCR has been
used experimentally, and metagenomic sequencing data is being used more frequently for definitive diagnosis 211,
Today, commonly used laboratory techniques for positive pathogen identification include considerably improved
PCR and serology 22, While serologic testing is most often used, PCR has since evolved such that PCR testing is
recommended for detecting the presence of C. psittaci in the lower respiratory tract and from other clinical

specimens [23],

Serological tests used for C. psittaci detection include complement binding reactions, ELISA, immunofluorescence
tests, and immuno-peroxidase tests. Serological testing, whether via the complement fixation or anti-Chlamydia
microimmunofluorescence (MIF) assay, is known to evince cross-reactivity between the different species 24!, Both
acute and convalescent samples are required for serological confirmation. There is a need for serologic C. psittaci-

specific testing methods with good specificity and sensitivity that does not require convalescent serum sampling
28],

Human psittacosis (presenting as pneumonia) with a diagnosis based on clinical findings may be confirmed by
PCR despite negative serological testing. The increased use of PCR for the early diagnosis of human psittacosis
and the early initiation of correct antibiotic treatment has been recommended to reduce psittacosis morbidity and
mortality (28!, Similar to PCR, metagenomic data from next generation sequencing (MNGS) has higher sensitivity
and is faster than culture 24, Metagenomics data has successfully been used to identify C. psittaci cases within 24
h [28] Given the potential ability to find evidence of C. psittaci infection from NGS versus a negative serological

test, NGS use has been referred to as ‘hypothesis-free pathogen detection’ (22,

To date, 15 genotypes of C. psittaci have been identified B9, Infection with different C. psittaci strains can present
with different clinical features. A case study of patients infected with C. psittaci strains SZ18-2 and SZ15 claimed
that each patient demonstrated different clinical manifestations 1. Such bacterial strain differences may also be
rapidly detected with mNGS.
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| 5. Treatment Options and Outcomes

The psittacosis mortality rate today is about 20% without treatment and as low as 1% with timely intervention. It is
notable that psittacosis mortality was 50% in an outbreak in London in 1930 . In the absence of appropriate and

effective antimicrobial treatment, this disease’s considerable impact could reoccur.

Human psittacosis is effectively treated with doxycycline and tetracycline for 10-14 days, and as long as 21 days.
For those whom tetracycline is contraindicated (pregnant woman and children <8 years) azithromycin and
erythromycin are often used B2, Fluoroquinolones are also active against C. psittaci infections but less than
tetracyclines and macrolides 31, With treatment, symptoms begin to regress after 24 to 48 h. Relapses have been
known to occur. Severely ill patients require intravenous treatment with doxycycline hyclate (B4l Effective
antimicrobial therapies have significantly contributed to the decreasing numbers of psittacosis cases. However,
quinolones used to treat chlamydia infections have resulted in treatment failure 23, Notably, Chlamydia can be
induced through antimicrobial stimuli to undergo a temporary interruption in their replication cycle, entering into
persistence, i.e., a viable but non-cultivable state. The regulatory mechanisms of Chlamydia persistence are
unknown [2€],
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