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Polly can make you sick:
Pet bird-associated diseases

B ABSTRACT B IRDS ARE AMONG the most popular pets in

Pet birds can harbor diseases that can be transmitted
to their owners. This review describes the presentation,
evaluation, and basic treatment of infectious syndromes
caused by these bacterial, viral, protozoal, fungal, and

parasitic zoonoses.

B KEY POINTS

Most cases of pet bird-associated illness are asymptom-
atic or self-limited.

Transmission to humans occurs predominantly via inha-
lation or ingestion of infected or contaminated material.
Prevention of human infection largely depends on proper
hygiene and sanitation.

Bird-associated diseases that present with influenzalike
or pulmonary symptoms include psittacosis, influenza,
histoplasmosis, Newcastle disease, Q fever, West Nile
virus fever or encephalitis, and allergic alveolitis.

Diseases presenting with gastrointestinal symptoms
include salmonellosis, campylobacteriosis, and giardiasis.

Diseases presenting with cutaneous symptoms include
pasteurellosis, erysipeloid, cryptococcosis, avian mite
dermatitis, and nontuberculous mycobacteriosis.
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the United States, ranking fourth behind
dogs, cats, and fish. According to a commer-
cial survey,! 6.4 million US households own at
least one pet bird—and are therefore at risk of
a number of bacterial, protozoal, fungal, viral,
or parasitic zoonoses (infectious diseases of an-
imals that are communicable to humans).?
This review focuses on the most common
pet bird-associated diseases, with implications
for bird-keepers’ health. Unless specifically
stated otherwise, these diseases are not rou-
tinely transmissible from human to human.

B NO NEED TO AVOID OWNING A BIRD

Although one can indeed acquire an infection
from a pet bird, this possibility need not dis-
courage people from owning birds.>*

The ability of a microorganism to make a
person sick varies with the virulence of the or-
ganism, the dose to which a person is exposed,
and the route of infection. For a bird owner,
prevention often involves simple hygiene,
handwashing, sanitation, and regular veterinary
care for the bird.> Many of these diseases are
transmitted by ingestion of food contaminated
by avian fecal matter or inhalation of con-
taminated dust. Therefore, bird owners should
take steps to minimize dander in the environ-
ment. Furthermore, wearing a mask during cage
cleaning is suggested.’ Obtaining pet birds from
reputable domestic sources decreases the risk of
acquiring a bird with an infectious disease.*¢

These hygienic measures are especially im-
portant for people who are more susceptible to
infection, eg, the very young or very old, those
in poor health to begin with, and those with
compromised immunity.
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HOW WE RESEARCHED THIS TOPIC

To explore the subject in question, we
searched MEDLINE databases (1966-
present) using the key words bird, animal
acquired infection, and zoonosis(es) and
then repeated the search using the text
word pet with the diseases or condi-
tions resulting from the initial searches.
Internal medicine and infectious disease
textbooks were searched for bird and
zoonoses. Veterinary literature cited in
MEDLINE searches was reviewed for

presentation of illness in birds and to

Most of the illnesses one can acquire from
birds are asymptomatic or self-limited in hu-
mans, but they should be considered if a bird-
keeper has persistent or unusual symptoms of
infection or if the pet bird was recently ac-
quired or has been ill or died.

I DISEASES PRESENTING WITH
FLU-LIKE OR PULMONARY SYMPTOMS

Bird-associated diseases that present with in-
fluenza-like or pulmonary symptoms are sum-
marized in TABLE 1.

Psittacosis
(ornithosis, parrot fever, chlamydiosis)
Psittacosis is caused by Chlamydophila (former-
ly Chlamydia) psittaci. The organism has been
reported to be present in 40% of birds.*” Hu-
mans are considered incidental hosts.
Transmission of C psittaci is usually via in-
halation of aerosolized particles contaminated
with infected bird excreta, nasal secretions,
tissue, or feathers. Beak-to-mouth transmis-
sion and transmission via bird bites have been
reported.® Unlike Chlamydophila pneumoniae,
C psittaci has not conclusively been reported
to be transmitted from human to human.
Many infected pet birds show no signs of
the disease, but others may have conjunctivi-
tis, liver disease, or generalized signs of severe
infection such as ruffled feathers, loss of appe-
tite, diarrhea, or lime-green urates (R. Steven-
son, personal communication, 2007).2>%1°
Recognizing that the patient has been ex-
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determine which illnesses were more
prominent in veterinary practice. The
search was repeated using the Internet
search engines Google and Google
Scholar, following links to professional
and public Internet-accessible publi-
cations. Reference lists from articles
were reviewed and additional articles
retrieved.

The paper was reviewed before
submission by veterinary medicine
specialists (as named in the Acknowl-
edgments) for their perspective on the
accuracy of the information presented.

posed to birds is clinically useful, as in one
study 90% of patients with psittacosis had
been exposed to birds as pets or in their oc-
cupations.!!

Atypical pneumonia is the most common
presentation of psittacosis in humans. The
symptoms typically begin 7 to 14 days after ex-
posure, with fever, chills, prominent headache,
photophobia, and cough. Hepatosplenomegaly
is clinically detectable in 10% to 70% of pa-
tients. Serious but uncommon presentations
include pericarditis, myocarditis, bacterial
culture-negative endocarditis, mental status
changes, and thrombophlebitis. The combina-
tion of pneumonitis and hepatosplenomegaly
should prompt consideration of psittacosis.'!

Influenza

All known subtypes of influenza A virus can
infect birds (influenza B virus cannot). How-
ever, there are substantial genetic differences
between the subtypes of influenza A that typi-
cally infect both people and birds.!?

Avian influenza viruses affecting birds and
humans (H5N1, H7N7, HIN2, and others),
commonly called “bird flu,” emerged in 1997
in association with poultry."*!* Highly patho-
genic H5N1 viral infections have attracted
particular attention, as they have killed mil-
lions of birds and infected several hundred hu-
mans, half of whom have died.!® Various avian
influenza viruses that can affect humans have
been isolated from captive birds such as par-
rots, canaries, and poultry and from wild wa-
terfowl and migrating birds.”” To our knowl-
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TABLE 1
Pet bird-associated diseases

that present with influenzalike or pulmonary symptoms

DISEASE OR CONDITION DIAGNOSTIC TESTS TREATMENT

Psittacosis Chlamydophila serology, Disease is usually self-limited

(ornithosis, parrot fever, rising titers If treatment is needed: doxycycline (Vibramycin),
chlamydiosis) Is reportable azithromycin (Zithromax), or clarithromycin (Biaxin)
Influenza Polymerase chain reaction (PCR)  Oseltamivir (Tamiflu), supportive care

is preferred
Routine viral culture is not

advisable'’
Histoplasmosis Serologic testing, culture
Newcastle disease PCR, viral culture
Q fever PCR, culture of blood

or body tissue

West Nile virus fever Antibodies in serum

or encephalitis or cerebrospinal fluid
Allergic alveolitis Exclusion of other causes
of symptoms

Disease is often self-limited
Supportive care for 4 weeks

If treatment is needed: itraconazole (Sporanox) or

ketoconazole (Nizoral)

For immunosuppressed patients or severe, diseminated

illness: amphotericin B (Amphocin)

Disease is usually self-limited

Disease is usually self limited; doxycycline if needed

No specific treatment, supportive care

Removal of bird antigen necessary to prevent irreversible

progression of disease

edge, pet birds have not been implicated in
transmission, but they are a potential source
of infection if they have been in contact with
infected birds.

Transmission from bird to human has usu-
ally been via inhaled droplets and, less likely,
from contaminated environmental sources.
According to the US Centers for Disease Con-
trol and Prevention, family clusters of H5N1
infection have been observed,'® but person-to-
person transmission has been very rare, lim-
ited, and unsustained.”

Signs of influenza in birds can range from
none to respiratory tract infection, decreased
egg production, systemic illness, and death.

Avian influenza should be suspected in peo-
ple with flu symptoms who have been exposed
to sick poultry or wild birds, have travelled to an
endemic area, or have had direct contact with a

CLEV

person known or suspected to be infected with
avian influenza.!” Information about areas of the
world in which avian influenza is endemic or is
breaking out is available at the World Health
Organization Epidemic and Pandemic Alert and
Response Web page (www.who.int/csr/disease/
avian_influenza/updates/en/index.html).

Signs and symptoms of avian influenza in
humans include fever, upper respiratory tract
infection, cough, and gastrointestinal symp-
toms. With highly pathogenic viruses such as
H5N1, the disease can progress very rapidly
from onset to death. Less-pathogenic viruses
such as HON2 cause milder symptoms.!'

Histoplasmosis

Histoplasma capsulatum is a fungus that coloniz-
es the gastrointestinal tract of birds and con-
taminates the soil via bird and bat droppings.
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The most highly endemic regions of the world
are the Ohio and Mississippi River valleys.
Typical pet birds such as canaries and parrots
are not susceptible to symptomatic infection,
but doves and pigeons (often treated as pets by
bird-lovers) may become colonized if they con-
tact contaminated birds or excreta (R. Steven-
son, personal communication, 2007).>18

Humans commonly acquire the organisms
when they inhale disrupted soil contaminated
with the organism. Human-to-human trans-
mission has not been reported.

The degree of human illness depends on the
inoculum size and the immunity of the person
infected. In more than 90% of cases, the primary
infection is minimally symptomatic or goes unno-
ticed. The typical incubation time is 7 to 21 days.
In patients who become ill, symptoms include fe-
ver, chills, headache, nonproductive cough, and
adenopathy-mediated chest pain. Disseminated
disease generally occurs in immunocompromised
patients and presents with fever, weight loss,
hepatosplenomegaly, and pancytopenia.'®

Newcastle disease

(avian pneumoencephalitis)

The virus that causes Newcastle disease, avian
paramyxovirus 1, can affect animals, reptiles,
birds, and people. It is most common in wild
birds, but parrots are also highly susceptible
and can be reservoirs that continue to shed
the virus for up to 12 months after the acute
illness has subsided. Illegally imported Ama-
zon parrots are the most likely source of in-
fection for US households. The virus is spread
through an infected bird’s feces and secretions
from the nose, mouth, and eyes and can be
carried on a person’s clothing, footwear, and
equipment.

Some infected birds show no signs of it; oth-
ers have respiratory signs, green diarrhea, muscle
tremors, circling, paralysis, or swelling of tissues
around the eyes and neck. The mortality rate in
infected birds can be up to 100%."

Human infection most often results in
conjunctivitis. Chills, fever, and lethargy are
exceptionally rare.’® Because the virus is prev-
alent in poultry, poultry workers are at greatest
risk of infection. Rapid recovery in humans is
common. People with conjunctivitis due to

Newcastle disease virus should avoid contact
with birds.>%

VOLUME 76 ¢ NUMBER 4

Q fever
Q fever is caused by Coxiella burnetii, a gram-
negative pleomorphic bacillus. Ticks and ver-
tebrates (goats, sheep, and, less commonly,
birds) are natural reservoirs for the organism.
Human infection results from contact with
infected animals or inhalation of dust con-
taminated with infected excreta or placental
tissue.? Birds may harbor the infection in ex-
perimental and natural settings.?!*?
Symptoms in humans typically include fe-
ver, pneumonitis, severe headache, and photo-
phobia. Meningitis, hepatitis, and thromboses
are seen in more-severe disease. Infection ac-
quired in pregnancy may lead to prematurity,
abortion, or stillbirth.'®?!

West Nile fever and West Nile encephalitis
Wild birds such as corvids and raptors harbor
the West Nile virus; pet songbirds (passerines)
can harbor it as well.”** The principal means
of transmission of West Nile infection from
birds to humans is via a mosquito biting an
infected bird and then biting a human. Direct
bird-to-human transmission has not been de-
scribed.!® Infected birds may be asymptomatic
or appear ill or reluctant to fly and die of dis-
seminated viral infection.”

The incubation period in humans is gener-
ally 3 to 14 days, followed by the sudden on-
set of fever, malaise, nausea, vomiting, rash,
lymphadenopathy, and retro-orbital pain.
Neurologic presentations—ataxia, extrapy-
ramidal signs, cranial nerve abnormalities,
myelitis, optical neuritis, and seizures—are
quite rare and generally occur in the elderly
or immunocompromised. Fewer than 1% of
affected people develop more-severe disease,
such as acute encephalitis, aseptic meningitis,
or Guillain-Barré syndrome.?

Allergic alveolitis
Allergicalveolitis (hypersensitivity pneumoni-
tis, parakeet dander pneumoconiosis, pigeon
lung disease, bird-breeder’s lung, bird-fancier’s
disease) is not a zoonosis; the term describes
diffuse parenchymal lung disease caused by
repeated exposure to an inhaled allergen.?
However, it should be considered in patients
with pulmonary symptoms and bird exposure.
Avian proteins are a known trigger.”’

Acute allergic alveolitis is clinically in-
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TABLE 2
Pet bird-associated diseases that

present with gastrointestinal symptoms

DISEASE OR CONDITION DIAGNOSTIC TESTS

TREATMENT

Stool culture

Blood culture if
bacteremia or
nongastrointestinal
infection is suspected

Salmonellosis

Campylobacteriosis  Stool culture (selective
media needed, request
testing specifically for

Campylobacter)

Giardiasis Stool culture

Diarrheal illness is usually self-limited

Antibiotic treatment increases carrier rate

Ciprofloxacin (Cipro),” ceftriaxone (Rocephin),” or
trimethoprim-sulfamethoxazole (Bactrim)

In human immunodeficiency virus/AIDS: an intravenous quinolone
for 1-2 weeks, then orally for 4 weeks

For those at risk of disseminated infection (see text) or with
endovascular infection, intravenous third-generation cephalosporin
or parenteral ampicillin for 6 weeks

Disease is usually self-limited;
Azithromycin (Zithromax), clarithromycin (Biaxin), and erythromycin
are preferred over quinolones because of resistance

Disease is usually self-limited

Quinacrine

Tinidazole (Tindamax), nitazoxanide (Alinia), or paromomycin (Humatin)

For immunocompromised patients or those with severe, disseminated
iliness: metronidazole (Flagyl)

*Resistance to ceftriaxone and quinolones (eg, ciprofloxacin) is increasing

distinguishable from a respiratory infection.
[t is characterized by the abrupt onset of an
intense nonproductive cough, chest tightness,
dyspnea, chills, fever, myalgia, and malaise.
Symptoms gradually improve over 24 to 48
hours without antigen exposure but recur with
repeated exposure.

Subacute illness presents with similar
symptoms, which gradually worsen over weeks
to months, and it can be indistinguishable
from interstitial lung disease. Many patients
with chronic allergic alveolitis are suspected
of having tuberculosis or fungal pneumonia
or receive a misdiagnosis of idiopathic pulmo-
nary fibrosis.

Patients usually have a favorable outcome if
the allergen is removed. If exposure continues,
irreversible pulmonary fibrosis may develop.?®

I DISEASES PRESENTING WITH
GASTROINTESTINAL SYMPTOMS

Bird-associated diseases that present with
gastrointestinal symptoms are summarized in
TABLE 2.

Salmonellosis Atypical

Nontyphoidal Salmonella species colonize the pneumonia
gastrointestinal tract of many animals, includ-
ing birds. Up to 80% of chicken eggs are con-
taminated with this gram-negative bacterium.

Spread of nontyphoidal Salmonella to hu-
mans is much more common from poultry,
poultry products, and pet reptiles than from
pet birds, although ducks and baby chicks have
transmitted infection to humans. Hand-to-
mouth spread occurs after contact with pets or
pet excreta.”’® Infected birds may be healthy
carriers, may develop enteritis or hemorrhagic
hepatosplenic disease, or may even die.?’

Gastroenteritis due to nontyphoidal Salmo-
nella in humans begins with nausea, vomiting,
fever, and loose, nonbloody diarrhea about
48 hours after ingestion. Most gastroenteritis
infections are self-limited, with resolution of
fever within 48 to 72 hours and resolution of
diarrhea within 4 to 10 days.’!

Systemic or severe infection warranting
“preemptive” therapy is more likely in im-
munosuppressed patients, in patients with
reduced gastric acid or impaired gastrointes-

is the most
common
presentation
of psittacosis
in humans
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tinal mucosal integrity, in infants less than 3
months of age, and in patients with chronic
gastrointestinal tract disease, malignant neo-
plasms, hemoglobinopathies, or infection with
the human immunodeficiency virus.’! Sys-
temic nontyphoidal Salmonella infection may
settle in structurally abnormal sites such as in
existing fractures, severe degenerative joint
disease, organs affected by stones, or abnormal
lung tissue. Large-vessel arteritis due to non-
typhoidal Salmonella should be suspected in
a person at risk (particularly if the person is
elderly) who presents with back, chest, or ab-
dominal pain preceded by gastroenteritis.*!*

Campylobacteriosis

The main reservoirs for Campylobacter jejuni
are wild birds and poultry, although this bac-
terium can also affect other animals and pet
birds.? The most commonly affected pet birds
are psittaciforms (parrots) and passeriforms
(finches and canaries).

The organism colonizes the small intestine
and colon of birds and can be spread to hu-
mans through contact with feces or carcasses
of infected animals.””> Birds with campy-
lobacteriosis develop hepatitis, lethargy, loss
of appetite, weight loss, and yellow diarrhea
and often die of the illness (R. Stevenson, per-
sonal communication, 2007).

The most important mode of transmission
to humans is through handling or consuming
chicken, milk, or other products contaminat-
ed with feces of carrier animals. However, in
up to 24% of cases, the source of infection is
unknown.?>3*

Human infection with C jejuni most com-
monly leads to an acute, self-limited gastroin-
testinal illness characterized by fever, diarrhea,
and abdominal cramps. The diarrhea is typi-
cally watery or bloody and occurs 8 to 10 times
a day at peak illness. Fever can persist for up to
a week. Most cases resolve within 7 days, but
some patients may have a relapsing diarrheal
illness lasting several weeks. Between 20%
and 40% of cases of Guillain-Barré syndrome
are preceded by infection with C jejuni.*®

Giardiasis

Giardiasis is an intestinal protozoal infection
caused by Giardia species (primarily G lam-
blia) that affect humans and other mammals.

VOLUME 76 ¢ NUMBER 4

The parasite is found in bird droppings, but
the role of birds in transmission to humans is
unclear. Most infections are transmitted via
contaminated surface water supplies, although
person-to-person transmission has been docu-
mented.*® Infected pet birds have signs of gas-
troenteritis and can be treated, but reinfection
often occurs.”’

Giardia infections in humans are often
asymptomatic, but about 50% of patients have
diarrhea, abdominal pain, bloating, belching,
nausea, and vomiting 3 days to 3 weeks after
ingesting the parasite. A clinical clue may be
new-onset lactose intolerance. Symptoms usu-
ally resolve after a week. Prolonged infection
occurs in up to 20% of patients. People with
hypochlorhydria or hypogammaglobulinemia,
children, and travelers to endemic areas are at
higher risk of infection.*

I DISEASES PRESENTING
WITH SKIN SYMPTOMS

Bird-associated diseases that present with cu-
taneous symptoms are summarized in TABLE 3.

Pasteurellosis

Pasteurellosis is caused by Pasteurella multoci-
da, an inhabitant of the healthy nasopharynx
of some birds and also the causative agent of
avian cholera.”® Many pet birds that acquire
systemic Pasteurella infection from a cat bite
die of avian cholera (Stevenson R, personal
communication, 2007).

Pasteurella organisms are transmissible to
humans via bites or scratches from pet birds.
Infected wounds in humans are usually red
and painful, but the physical findings may lead
one to underestimate the severity of infection.
Transmission via respiratory droplets is rare
but may cause acute or subacute bronchitis,
pneumonia, or septicemia.’®

Erysipeloid
Erysipeloid, caused by the bacterium Erysipelo-
thrix rhusiopathiae, is transmissible to humans
via contact with domestic or wild fowl. Infec-
tion in pet birds can cause sepsis but is rarely
seen in veterinary practice (R. Stevenson,
personal communication, 2007).%%%

Human infection typically affects broken
skin, causing a dramatic, localized skin infec-
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TABLE 3

Pet bird-associated diseases presenting with cutaneous symptoms

DISEASE OR CONDITION DIAGNOSTIC TESTS

TREATMENT

Skin or soft tissue culture
(may be mistaken for other
bacterial species on Gram
stain)

Pasteurellosis

Erysipeloid

Cryptococcosis Antigen testing of
cerebrospinal fluid or serum

India ink stain of
cerebrospinal fluid if

meningitis is suspected

Culture
Avian mite Identification of mites on
dermatitis skin scraping or biopsy

Nontuberculous
mycobacteriosis

Acid-fast stain and culture;
rapid growers will appear
on routine media, special
media required for slow-
growing species

Culture (may be confused with
Lactobacillus or Enterococcus)

Penicillin VK, amoxicillin, ampicillin (Principen), amoxicillin/clavulanate
(Augmentin), quinolones, doxycycline, advanced cephalosporins
or carbapenems

For septic arthritis: drainage and intravenous antibiotics needed

Penicillin orally or intramuscularly

Erythromycin

For immunocompromised patients or those with severe, disseminated
disease: intravenous penicillin G

Fluconazole (Diflucan)

For meningitis associated with human immunodeficiency virus:
amphotericin B (Amphocin) plus flucytosine (Ancobon),
followed by fluconazole suppression

An acaricide (pyrethrins) for bird and cage; topical steroids for patient

Most infections are asymptomatic

Ethambutol (Myambutol), rifabutin (Mycobutin), macrolides

For reactivated infection, treatment based on susceptibility testing
when possible

Streptomycin added in pregnancy

For immunocompromised patients or those with severe, disseminated
illness: cefoxitin (Mefoxin), quinolones

tion that is painful and pruritic; at first it is
livid-red, then blue-red. The infection can
spread to nearby joints. Septicemia and endo-
carditis in humans are rare complications.*

Cryptococcosis

Cryptococcosis, caused by the encapsulated
yeast Cryptococcus neoformans, can be har-
bored and transmitted by asymptomatic pet
birds such as cockatoos via colonization of
the gastrointestinal tract.’®# The organism is
found in soil contaminated by feces of colo-
nized birds.

Pulmonary symptoms and meningitis are
more typical of cryptococcal disease in gener-
al, although when contracted from a pet bird
via a break in the skin, cutaneous cryptococ-
cosis usually presents with skin lesions resem-
bling cellulitis, molluscum, herpes, and Ka-

CLEVELAND CLINIC JOURNAL OF MEDICINE

posi sarcomalike papulonodules.* Infection
beyond the skin in immunocompromised pa-
tients may involve the lungs and the central
nervous system.*! Prostate and eye infections
have also been reported.*

Avian mite dermatitis
Birds carry several kinds of mites: feather or
“red” mites (which do not affect humans) and
mites that can affect humans such as Ornithony-
ssus sylviarum (the northern fowl mite) and Der-
manyssus gallinae (the poultry mite or chicken
mite) (R. Stevenson, personal communication,
2007). O sylviarum and D galline are found in
the commercial poultry industry, but uncom-
monly, pet birds can harbor them (R. Steven-
son, personal communication, 2007).44

In humans, mites can cause an intensely
pruritic, papular-papulovesicular eruption.*
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Nontuberculous mycobacteriosis
Nontuberculous mycobacteria (Mycobacterium
species chelonae, abscessus, fortuitum, avium,
kansasii, ulcerans, and marinum) are ubiquitous
in the environment and can colonize animals.
M avium subsp avium causes avian tuberculo-
sis.”® Birds may carry mycobacterial organisms
on beaks, claws, and talons, facilitating passage
to humans (J.M. Gaskin, personal communica-
tion, 2006). In one reported case, M chelonae
skin infection was probably transmitted in this
manner to a bird-keeper via a bird bite.®

ally determines the presenting signs. Myco-
bacteriosis should be suspected when skin or
lung infections fail to improve with empiric
treatment. Patients with structurally abnor-
mal lungs or immunosuppression may be at
higher risk of pulmonary or disseminated dis-
ease from infected birds.*47 [ |
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