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Second-Generation Anticoagulant Rodenticide Toxicosis in a
Wild Carnaby’s Cockatoo (Zanda latirostris)

Anna Le Souéf, Michael Lohr, Rebecca Vaughan-Higgins,
Katrina Wood, and Flaminia Coiacetto

Abstract: A wild male Carnaby’s cockatoo (Zanda latirostris) was presented to a veterinary hospital
after falling from a tree. The bird showed few clinical signs during the first days of hospitalization. On
Day 4, the cockatoo showed excessive hemorrhage at a venipuncture site, epistaxis, and significant
anemia (packed cell volume, 15%). The cockatoo was euthanized due to ongoing blood loss, weak-
ness, and inappetence. Liver concentrations of brodifacoum (0.439 mg/kg wet weight) and difenacoum
(0.033 mg/kg wet weight) had a total anticoagulant rodenticide concentration of 0.472 mg/kg wet
weight and were above the threshold for toxicity for many avian species. To the authors’ knowledge,
this is the first time that anticoagulant rodenticide intoxication has been identified in a wild Australian

psittacine species.
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CLINICAL REPORT

A wild, adult male Carnaby’s cockatoo (Zanda latir-
ostris) was admitted to the Perth Zoo Veterinary Depart-
ment after being found in Kalamunda, Western Australia
(26 km east of Perth city, —31.9733, 116.0605). The
cockatoo was observed to vocalize loudly before falling
from a tree. On physical examination under manual
restraint, the cockatoo had a bright demeanor with red
periocular skin (normal for males of this species). The
cockatoo was in good body condition and weighed 628 g
(reference interval, 520-790 g).1 A full examination
under general anesthesia was performed the following
day, including radiographs and blood sampling. There
were no obvious musculoskeletal injuries, except for a
small focus of subcutaneous hemorrhage near the ear.
Excessive perivascular hemorrhage was noted in the sub-
cutaneous area around the right jugular vein following
jugular venipuncture. The packed cell volume (PCV)
was 39% (reference interval, 42-48%) and the total
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solids were 2.3 g/dL (reference interval, 2.7-3.1 g/dL),
indicating mild anemia and hypoproteinaemia.> The
cockatoo was first treated with 10 mL IV of Hartmann
solution (Baxter Healthcare, Deerfield, IL, USA) via the
medial metatarsal vein and 87.5 mg SC amoxycillin-
clavulanic acid (Aspen Pharmacare, Sydney, New South
Wales, Australia) once. The cockatoo was then treated
with meloxicam (0.5 mg/kg PO q12h X 4 days; Boeh-
ringer Ingelheim, Sydney, New South Wales, Australia),
amoxycillin-clavulanic acid (125 mg/kg PO ql12h X 4
days), terbinafine (15 mg/kg PO q12h X 4 days; Novartis
Pharmaceuticals, Sydney, New South Wales, Australia),
and electrolyte supplemental fluids (30 mL PO ql2h X 4
days; Vetafarm Spark Liquid, Vetafarm, New South
Wales, Australia). These treatments were given because
it was thought the cockatoo had a traumatic injury, which
is the most common reason for presentation of Carnaby’s
cockatoos to the Perth Zoo Veterinary Department.

On day 2 of hospitalization, the cockatoo had an epi-
sode of epistaxis with fresh blood sprayed throughout the
hospital cage but was otherwise bright in demeanor and
appetent. On day 3 of hospitalization, a moderate amount
of subcutaneous emphysema was noted in the cervical
region and the cockatoo was inappetent. Treatments
remained unchanged. On day 4 of hospitalization, the
cockatoo had lost weight (42 g; 6.7% of body weight),
was inappetent, and had a large hematoma over the right
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jugular vein (the site of previous venipuncture) that was
hemorrhaging into the cervicocephalic air sac. The peri-
ocular skin was pale and the cockatoo became weaker
throughout the day. A physical examination performed
under general anesthesia revealed a 4 X 4—cm hematoma
in the cervicocephalic air sac over the right jugular vein.
There was also fresh blood in the choana. The PCV
decreased to 15% and the total solids were 1.8 g/dL,
indicating marked anemia and hypoproteinemia.
Upon recovery from anesthesia, the cockatoo became
dyspneic with further blood loss from the choana. Eutha-
nasia was elected due to a poor prognosis associated with
ongoing whole blood loss and the deterioration of the
cockatoo’s clinical condition.

A postmortem examination was performed the next
day after refrigeration of the carcass at 4°C (39.2°F) over-
night. The hematoma surrounding the right jugular vein
could be visualized through the skin (Fig 1A). Following
incision of the skin, a large focus of dark red gelatinous
material consistent with hemorrhage was found in the
subcutaneous region of the dorsal cervical region extend-
ing from the base of the skull down to the cranial dorsal
thoracic region (Fig 1B). A moderate amount of subcuta-
neous hemorrhage was present over the left hock. Less
severe subcutaneous hemorrhagic foci were identified
over the ventral cervical region, within the cranial occipi-
tal area within the rostral region in the bone, and at the
base of the skull. There was straw-colored pericardial
effusion and serosanguinous fluid present in the subcuta-
neous tissues of the neck, both of which were interpreted
as edema. The lung tissue was pale with leakage of sero-
sanguinous fluid on cut surface and a red jelly-like sub-
stance was present in the bronchi (also interpreted as
edema). Serous fluid was also identified on cut surface
of the liver, and the surface of the right kidney
appeared congested.

Samples were submitted for histopathological exami-
nation to the Department of Primary Industries and
Regional Development Diagnostics and Laboratory Ser-
vices and revealed pulmonary congestion and edema.
Further evaluation by the Veterinary Anatomic Pathol-
ogy Department at Murdoch University revealed mini-
mal hemorrhage throughout the pericardium and
pulmonary pleura and 2 focal areas of mild lympho-
cytic inflammation with occasional heterophils within
the liver, which were considered clinically insignifi-
cant. Frozen liver was submitted for anticoagulant
rodenticide (AR) analysis at the Edith Cowan Univer-
sity School of Sciences Analytical Facility for a series
of ARs commonly used in Australia: brodifacoum, bro-
madiolone, coumatetralyl, difenacoum, difenathialone,
flocoumafen, pindone, and warfarin. Testing detected

:‘i" ‘

Figure 1. Anticoagulant rodenticide toxicity in a Carnaby’s
cockatoo (Zanda latirostris). (A) A 4 X 4—cm hematoma sur-
rounding the right jugular vein could be visualized through the
skin (arrow). (B) Following incision of the skin, a large focus
of dark red gelatinous material consistent with hemorrhage
was found in the dorsal cervical subcutaneous region that
extended from the base of the skull to the cranial dorsal tho-
racic region (arrow).

the presence of brodifacoum and difenacoum at con-
centrations of 0.439 and 0.033 mg/kg wet weight of
liver, respectively. The same testing was also per-
formed on gut contents and liver from 4 wild Carnaby’s
cockatoos that had died or had been euthanized for
other reasons. No ARs were detected in those tissues.

DISCUSSION

Considering the combination of antemortem subcu-
taneous hemorrhage and epistaxis, the extensive

Downloaded From: https://bioone.org/journals/Journal-of-Avian-Medicine-and-Surgery on 14 Oct 2024
Terms of Use: https://bioone.org/terms-of-uselAccess provided by Association of Avian Veterinarians



164 JOURNAL OF AVIAN MEDICINE AND SURGERY

hemorrhage present on gross postmortem examina-
tion, and the presence of brodifacoum and difena-
coum concentrations identified in liver tissue, a
diagnosis of second-generation AR toxicosis was
made.

Anticoagulant rodenticide toxicosis has been
reported in many wild avian species, especially rap-
tors,>* including the endangered Tasmanian wedge-
tailed eagle (Aquila audax fleayi) in Australia.’
Published reports of AR toxicosis in wild psittacine
species are rare, with none reported in Australia, but
brodifacoum has been implicated in the deaths of
wild kaka (Nestor meridionalis) and kakariki (Cya-
noramphys spp.) in New Zealand.® Bromethalin (a
non-anticoagulant, neurotoxic rodenticide) has been
reported in conures, but the source of the toxin and
method of ingestion were not known.>® Raptors are
commonly affected because they prey on rodents,
which exposes them to secondary poisoning when
rodents have ingested rodenticides. Clinical signs of
AR toxicity are attributable to the disruption of vita-
min K-dependent coagulation factors and include
extensive bruising and subcutaneous hemorrhage,
lethargy, anorexia, pale mucous membranes, epi-
staxis, and neurological signs, including seizures.5™®
These signs typically present after several days, and
correlate with the half-life of the toxin and the deple-
tion of circulating supplies of clotting factors. In a
parrot species like the Carnaby’s cockatoo, primary poi-
soning via direct ingestion of the bait appears to be the
most likely explanation. Some insectivorous bird species
have been exposed to AR, presumably through ingestion
of insects that fed on bait.”'® Carnaby’s cockatoos are
known to consume beetle larvae!''; however, this route of
exposure would not account for the high liver concentra-
tions observed, as the larvae eaten by Carnaby’s cocka-
toos primarily feed on seeds or bark and make up a
relatively small proportion of the diet of Carnaby’s cock-
atoos. Exposure has also been documented in house spar-
rows (Passer domesticus), which have been observed
entering bait boxes to feed on bait pellets and bait blocks
under experimental conditions.'® While entrances in bait
boxes are probably too small to allow entry by Carnaby’s
cockatoos, it is possible that some individuals have
learned to open bait boxes to access baits. Addition-
ally, in Australia, AR baits can be purchased by the
public without a license and anecdotal accounts of
AR baits being used without containment in bait
boxes are common (M.L., oral communication,
February 2024).2 A particularly concerning feature of
the exposure pattern observed in the affected Carnaby’s
cockatoo is the presence of substantial quantities of both

brodifacoum and difenacoum. At present, no bait formu-
lation containing both active ingredients is registered for
use in Australia. This exposure pattern suggests that
more than 1 exposure event occurred from different
sources. If the exposure did not occur in an isolated inci-
dent, the risk to other Carnaby’s cockatoos from routine
availability of exposed baits or learned behaviors opening
bait boxes may be greater than otherwise suggested from
poisoning at a single source. Anticoagulant rodenticide
exposure has also been observed in Western Australia in
other nontarget species that are unlikely to directly con-
sume bait or target rodents'?; further study is required to
elucidate pathways by which nontarget wildlife are intox-
icated with ARs, aside from the documented pathways of
direct consumption of bait or secondary exposure via
consumption of targeted rodents.

Lethal doses for any ARs in Carnaby’s cockatoos are
unknown. Sensitivity to brodifacoum varies amongst
avian species.'® Evidence of hemorrhage together with
hepatic anticoagulant residues of >0.1-0.2 mg/kg wet
weight are often used as criteria to diagnose ARs as a
cause of death.'*'> Therefore, the total AR concentra-
tion of 0.472 mg/kg wet weight found in this cockatoo’s
liver, in addition to the clinical signs of whole blood
loss seen in the bird, support the diagnosis of AR toxi-
cosis. The timing of onset of clinical signs in this case is
also typical for brodifacoum toxicity, as signs of poison-
ing usually occur after a latent period of 12 hours to
several days.’

A high number of Carnaby’s cockatoos present to
the Perth Zoo Veterinary Department following
vehicle strike. As such, in the absence of any other
pathognomonic signs on admission to the veterinary
department, the cockatoo was presumptively treated
for traumatic injuries. However, the signs of epi-
staxis and a worsening anemia over several days
were not typical and alerted clinicians to the possi-
bility of an alternative clinical diagnosis. To our
knowledge, AR toxicosis has not been diagnosed in
this species; however, this case highlights the need
for the incorporation of AR toxicosis into the differ-
ential diagnosis list, especially when bleeding disor-
ders are present. Treatment may include transfusion
of whole blood, administration of crystalloid fluid
therapy, and treatment with vitamin K, which has
been successful in treating other avian cases of AR
poisoning.'®!” The development of normal species
references for clotting factors, including prothrom-
bin time, would also be useful to aid antemortem
diagnosis.18

Carnaby’s cockatoos are classified as endangered
under state (Biodiversity Conservation Act, 2016)"°
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and national (Environment Protection and Biodiver-
sity Conservation Act, 1999)* legislation because
of the many significant threats to wild populations,
including habitat loss and modification, vehicle strike,
and a paralysis syndrome presumably induced by a
delayed-onset neuropathy attributed to anticholinester-
ase toxicity.zl_24 Carnaby’s cockatoos feed from a
diverse array of native and introduced plant species
(eg, agricultural crops such as canola), seed, nectar,
and insect larvae.''*>7 While this dietary adaptabil-
ity may confer advantages amidst dwindling natural
food resources due to habitat alterations, it also has the
potential to increase their exposure to contaminated food
items, notably those treated with pesticides or rodenti-
cides. Sublethal exposure to ARs can impair mobility
and escalate mortality risks through vehicle collisions,
diminished evasion from predators, and compromised
foraging abilities that potentially exacerbate the numer-
ous threats already faced by this species.zg_32 While the
widespread occurrence of AR toxicoses among wild Car-
naby’s cockatoos seems improbable, this case study is
important because it holds clinical significance to practi-
tioners treating cockatoos and adds to the expanding list
of nontarget wildlife species that are known to be
affected by AR toxicity.
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