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Winter poisoning risks are discussed in the 
final article on seasonal poisoning in pets. 
This includes substances associated with 
cold weather such as antifreeze, carbon 

monoxide from faulty heating appliances and treatments 
for winter infections such as colds and flu. In addition, in 
the northern hemisphere Christmas is a winter festival and 
associated with some festive foods and decorative plants. 
Contact a poisons information service for more specific 
and individual case advice, if required.

Antifreeze
A common antifreeze ingredient is ethylene glycol (also 
known as ethanediol). It is not toxic itself, but is metabo-
lised to toxic compounds by the action of alcohol dehydro-
genase. This enzyme oxidises ethylene glycol to glycoalde-
hyde that is ultimately metabolised to oxalate which cause 
renal damage and hypocalcaemia by binding to calcium to 
form calcium oxalate (crystals of which may be present in 
urine). Calcium oxalate crystal formation within the renal 
tubules has been shown to be the cause of the renal ef-
fects in ethylene glycol poisoning (de Water et al, 1999). A 
post-mortem finding of a large amount of calcium oxalate 
crystals in the kidney is diagnostic for ethylene glycol poi-

soning (Amoroso et al, 2017). The lethal dose of ethylene 
glycol in cats is commonly reported as 1.5 ml/kg (Milles, 
1946). In another study 1 g/kg was fatal to cats within 48 
hours (Gessner et al, 1961). This is equivalent to approxi-
mately a teaspoon of undiluted antifreeze in a cat. Dogs 
can tolerate a higher dose. In experimental studies dogs 
given ethylene glycol or antifreeze (95% ethylene glycol) at 
a dose 6 ml/kg and above died (Sanyer et al, 1973; Hewlett 
et al, 1989). 

A poster on the risks of antifreeze poisoning for display 
in practices is available to download from the International 
Cat Care website (Figure 1).

Clinical signs
Although the progression of clinical signs in ethylene glycol 
toxicosis can be divided into stages these may overlap and 
not be clearly defined in many cases, particularly in cats. 

In the early stages of ethylene glycol poisoning (from 
30 minutes to 12 hours) there are central nervous system 
(CNS) signs caused by unmetabolised ethylene glycol in-
cluding ataxia and weakness. Vomiting and tachycardia 
may occur. These early signs may be easily missed, particu-
larly in an outdoor cat. Polyuria, dehydration, tachypnoea, 
acidosis and hypothermia may occur. Polydipsia, although 
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common in dogs, is generally not seen in cats. Seizures can 
occur at this stage in severe cases.

From 12–24 hours in cats and 36–72 hours in dogs, car-
diopulmonary signs develop with tachypnoea, tachycardia, 
acidosis, hyper- or hypotension, pulmonary oedema, ar-
rhythmias, congestive heart failure and circulatory shock. 
Cats remain depressed. Cerebral oedema may be present, 
and death can occur in this stage in some cases.

In the third stage of poisoning (which occurs from 
around 24 hours onwards) renal system signs including 
oliguria, azotaemia and/or uraemia develop and the kid-
ney injury exacerbates acid/base and electrolyte distur-
bances. Kidneys may be swollen and painful and there 
may be vomiting, anorexia, oral ulcers and severe depres-
sion, lethargy, coma and convulsions as a result of urae-
mia (Thrall et al, 1984).

Increased urea and creatinine are generally seen from 
about 12 hours in cats and 24–48 hours in dogs (Grauer 
et al, 1984). There is also low urine specific gravity (be-
cause of osmotic diuresis induced by ethylene glycol); 
proteinuria, glucosuria, haematuria and albuminuria. 
Calcium oxalate crystals can appear in the urine within 
3–6 hours after ingestion (Sanyer et al, 1973; Grauer et 
al, 1984; Thrall et al, 1985; Connally et al, 2010), but the 
absence of oxalate crystals does not rule out ethylene 
glycol poisoning. The crystals are light yellow, arranged 

in rosettes, sheaves or prisms and are birefringent in po-
larised light.

There may also be hyperglycaemia, hypocalcaemia (be-
cause of binding of calcium to oxalate), hyperphosphatae-
mia and hyperkalaemia (because of reduced excretion and 
acidosis). Clinical signs of hypocalcaemia generally do not 
occur in ethylene glycol poisoning because of the shift to 
the active, ionised form of calcium when metabolic acidosis 
occurs (Winek et al, 1978a; Thrall et al, 1984).

Treatment
Diagnosis of ethylene glycol poisoning is generally based 
on history, clinical signs and laboratory findings. Ethylene 
glycol poisoning should be suspected in any animal with 
acute onset of signs, raised urea, creatinine, hypocalcaemia, 
hyperglycaemia, and other nitrogenous compounds in the 
blood (azotaemia or uraemia) and low or fixed urine specif-
ic gravity (Grauer and Thrall, 1982), CNS depression, meta-
bolic acidosis with or without a high anion gap or calcium 
oxalate crystalluria (Stuckey et al, 2012).

The aim of therapy in ethylene glycol poisoning is to 
prevent metabolism and the production of toxic metabo-
lites, reverse electrolyte and acid/base disturbances and 
maintain the glomerular filtration rate. 

Decontamination is recommended for any quantity, but 
gut decontamination is probably only worthwhile within  
1 hour of ingestion. Adsorbents such as activated charcoal 
are not useful and in many cases animals, particularly cats, 
do not present until the onset of signs, hours after ingestion. 

In symptomatic animals the blood pH, electrolytes and 
renal function should be monitored. Intravenous (IV) flu-
ids 2–3 times maintenance is essential to ensure adequate 
hydration and to promote diuresis. If possible, the central 
venous pressure and renal output should be monitored in 
animals with renal dysfunction because of the risk of fluid 
overload and subsequent pulmonary oedema. Regular 
weighing may help assess risk of fluid overload. If there is 
oliguria or anuria the fluid rate can be increased and diu-
retics such as mannitol or furosemide can be given if there 
is no response. Haemodialysis is very effective in ethylene 
glycol toxicosis if started before onset of azotaemia and 
can be used in animals with uraemia while waiting for 
possible return of renal function (Rollings et al, 2004), but 
is rarely available.

Ionised calcium concentration should be monitored 
in animals with renal failure or severe acid/base distur-
bances (Connally et al, 2010). Calcium gluconate can be 
given if there are clinical signs of severe hypocalcaemia 
and sodium bicarbonate to correct severe acidosis (Jan-
drey, 2016). Animals should be offered food and water if 
their condition allows. 

The aim of antidotal therapy in the management of eth-
ylene glycol toxicosis is to prevent formation of the toxic 
metabolites. This is achieved through administration of 
ethanol or fomepizole. Ethanol has a higher affinity for al-
cohol dehydrogenase than ethylene glycol, whereas fome-

EXTREMELY DANGEROUS TO CATS

Every year many cats die because they have
been poisoned by ethylene glycol – the main
ingredient in most antifreeze.

What is antifreeze?
It is used in cars and occasionally in garden water
features to prevent freezing.

Why is it so harmful to cats?
Drinking just a tiny amount (or grooming it off fur 
or paws) will cause serious kidney damage and
suffering, and often kills.

Protect your cat
‣ Avoid using antifreeze products where possible

‣ Choose products which use an alternative to
ethylene glycol if possible

‣ Never put antifreeze in water which is accessible
to animals 

‣ Store safely away from animals and children 

‣ Clean up any spillages thoroughly and immediately

‣ IF YOU SUSPECT YOUR CAT HAS INGESTED
ANTIFREEZE: 

SEEK IMMEDIATE VETERINARY ATTENTION

in partnership with

Antifreeze

© INTERNATIONAL CAT CARE 2016   Charity No. 1117342

icatcare.org/keeping-cats-safe

INTERNATIONAL CAT CARE – KEEPING CATS SAFE CAMPAIGN

Figure 1. International Cat Care have a free downloadable 
poster outlining the dangers of antifreeze available on 
their website https://icatcare.org/app/uploads/2019/09/
antifreeze-warning-poster.pdf 
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pizole is a potent selective competitive inhibitor of alcohol 
dehydrogenase. With the enzyme either busy with ethanol 
or inhibited by fomepizole there is time for renal excretion 
of the unchanged parent compound. Ethanol is cheap and 
readily available whereas fomepizole is generally unavaila-
ble and is very expensive. In addition, cats require six times 
the dose used in dogs and humans. Ethanol therapy will 
cause sedation and recumbency and these patients need 
appropriate nursing care.

The sooner antidotal therapy is started, preferably with-
in the first few hours after ingestion, the better the outcome. 
A potentially lethal dose of ethylene glycol can be survived 
if treatment is prompt, but it should be noted that admin-
istration of an antidote is usually necessary for a prolonged 
period and animals with ethylene glycol poisoning require 
intensive management for several days with regular moni-
toring, evaluation and blood tests. Prognosis is poor in cats 
with ethylene glycol toxicosis. 

Carbon monoxide
Carbon monoxide is a colourless, odourless, tasteless, non-
irritating, flammable gas. It is most commonly formed 
when there is incomplete combustion of organic fuels. 
Many incidents of carbon monoxide poisoning are associ-
ated with the use of badly installed, poorly maintained or 
malfunctioning domestic combustion appliances using gas, 
oil or solid fuel, or the use of such appliances in inadequate-
ly ventilated areas. There is limited information on carbon 
monoxide poisoning in domestic animals, but poisoning is 
similar to that seen in humans. 

Carbon monoxide combines reversibly with the oxygen 
carrying sites of the haemoglobin molecule with an affinity 
200 times greater than oxygen itself. Consequently, carbon 
monoxide reduces the availability of oxygen to tissues by 
combining with haemoglobin (to form carboxyhaemo-
globin) and reducing the amount of oxygen it can carry, 
and preventing the release of bound oxygen to tissues (Ash-
baugh et al, 2012).

The clinical effects of carbon monoxide toxicosis are 
non-specific and variable depending on concentration, 
duration, animal size and underlying condition. Some 
groups are more at risk: those with pre-existing car-
diovascular and cerebral vascular disease (e.g. elderly), 
anaemia or increased affinity of haemoglobin for carbon 
monoxide (e.g. fetuses). When taking a history, ques-
tions to ask include whether the heating was recently 
switched on, if the boiler is regularly serviced, if the 
pet sleeps near the boiler, whether any other gas-fuelled 
heating devices are used or if anyone in the household 
has been feeling unwell. Owners of any animal with sus-
pected carbon monoxide poisoning should be advised to 
seek medical attention. Any suspect appliance should be 
switched off and serviced. Cats and dogs (and children) 
have higher alveolar ventilation because of an increased 
metabolic rate and may show signs of carbon monoxide 
toxicosis before adult humans.

Clinical signs
Signs of carbon monoxide toxicosis include vomiting, de-
pression, tremor, drowsiness, lethargy and listlessness, 
anorexia, tachycardia, tachypnoea, weakness and ataxia 
(Fitzgerald, 2013). Deafness and blindness may occur and 
there may also be behavioural changes with aggressive be-
haviour (Hipwell, 1995). In severe cases there may be lactic 
acidosis, hypotension, convulsions, coma, arrhythmias and 
cerebral oedema (Berent et al, 2005). Permanent neurologi-
cal damage may result, and in most cases, if signs persist 
for >3 weeks then complete recovery is unlikely (Fitzgerald, 
2013). 

Carbon monoxide poisoning is often misdiagnosed be-
cause the effects are vague and non-specific. The cherry-red 
colouration often quoted as a classic sign of carbon monox-
ide poisoning is rarely observed (Fitzgerald, 2013). 

Treatment
The most important initial treatment for carbon monoxide 
toxicosis is removal from exposure and 100% oxygen by en-
dotrachael tube or tight-fitting mask. For cats or small dogs, 
it may be more practical to place the animal in an incubator 
and supply high flow oxygen (Fitzgerald, 2013), but most 
pets can be managed in an oxygen cage or with nasal oxy-
gen (Hall, 2016). The half-life of carboxyhaemoglobin in a 
person breathing air is about 4–5 hours, and 60–80 minutes 
if breathing 100% oxygen.

Management of clinical signs is supportive with intrave-
nous fluids for hypotension, diazepam for convulsions and 
mannitol for cerebral oedema (Berent et al, 2005). If possi-
ble, the patient’s electrocardiogram (ECG) should be moni-
tored, and arrhythmias managed supportively (Fitzgerald, 
2013). Blood gases should be monitored in animals with 
severe toxicosis.

The formation of carboxyhaemoglobin is a useful 
biomarker of exposure to carbon monoxide but is rarely 
measured in veterinary medicine. The amount of car-
boxyhaemoglobin formed depends on a range of factors 
including duration and concentration of carbon monox-
ide exposure and the health status of the animal. In a case 
series involving cats and dogs the carboxyhaemoglobin 
concentration did not correlate well with clinical outcome 
(Berent et al, 2005). 

Christmas foods
Chocolate
Chocolate ingestion in pets is common around Christmas 
(Noble et al, 2017); about 20% of all chocolate enquiries to 
the UK’s Veterinary Poisons Information Service occur in 
December (VPIS data). Chocolate toxicosis in cats is un-
common, presumably because they usually only eat a small 
amount compared wih dogs.

Chocolate contains the methylxanthine theobromine, 
which produces CNS stimulation with cardiac and respira-
tory hyperactivity. The type of chocolate is defined by the 
quantity (percentage) of cocoa solids the chocolate con-
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tains. Dark or plain chocolate is made without milk and 
contains a higher concentration of cocoa solids and theo-
bromine than milk chocolate. White chocolate is not real 
chocolate as it does not contain any cocoa solids, but it is 
made primarily of cocoa butter, sugar and milk solids. 

Signs of chocolate toxicosis generally occur within 2–4 
hours of ingestion (Dolder, 2013) but can sometimes occur 
after 6–12 hours (Gwaltney-Brant 2001). Initially there may 
be vomiting, abdominal discomfort, diarrhoea, polydipsia, 
polyuria, excitability and hyperactivity; then ataxia, tremors, 
tachycardia, hypertension and hyperthermia. Hypokalaemia 
can occur as a result of vomiting and polyuria. 

Convulsions can occur after ingestion of chocolate but 
are rare. Other less common effects include bradycardia, 
haematemesis, haematuria, bloat, tachypnoea, cyanosis and 
arrhythmias (classically premature ventricular contractions 
(PVC)). Renal dysfunction is  also uncommon. Pancreatitis 
may result 24–72 hours after ingestion because of the high fat 
content of some chocolate products (Gwaltney-Brant, 2001). 
Recovery from theobromine toxicosis can occur within 24 
hours but may take 48–72 hours.

White chocolate, although low in theobromine, is high 
in fat and sugar and ingestion may cause gastrointestinal 
signs. Pancreatitis is also a potential risk with white choco-
late. 

If a potentially toxic dose has been ingested gut decon-
tamination should be attempted. An emetic can be given 
but emesis is best avoided in animals with hyperactivity or 
excitability because of theobromine toxicity, however acti-
vated charcoal can be given, if practical. In late-presenting 
animals activated charcoal should be given. Repeated doses 
of adsorbents may be useful in enhancing elimination as 
theobromine appears to undergo enterohepatic re-circula-
tion and has a long half-life.

Treatment is supportive with anti-emetics if there is se-
vere or persistent vomiting. If possible, in symptomatic ani-
mals the heart rate, body temperature and ECG should be 
monitored. Fluids are recommended to support the cardio-
vascular system and enhance excretion (as theobromine is 
excreted renally). Diazepam or methocarbamol can be used 
for the management of tremors with diazepam or barbitu-
rates for hyperactivity or convulsions. 

Where tachycardia (>180 beats per minue (bpm) in 
dogs) is persistent a beta-blocker such as propranolol, 
metoprolol or esmolol (Verschoor-Kirss et al, 2022) can 
be given, although care should be taken when using these 
drugs as severe hypotension may result from unopposed 
alpha-adrenergic effects. Lidocaine is the drug of choice for 
ventricular arrhythmias unresponsive to a beta-blocker. In 
dogs with bradycardia atropine can be given. Prognosis in 
pets with chocolate toxicosis is excellent. Severe cases are 
uncommon and deaths are rare. 

Grapes and their dried fruits
Grapes are available all year round, but many Christmas 
foods contain dried vines fruits (sultanas, raisins, currants), 

Figure 2. Christmas cake (a) and Christmas pudding (b) 
contain dried vine fruits and ingestion can cause acute 
kidney injury in dogs. 

such as Christmas cake (Figure 2a) and pudding (Figure 
2b), stollen and mince pies. The toxic dose of raisins, cur-
rants, sultanas or grapes has not been established and there 
does not appear to be a dose-response relationship (Eubig et 
al, 2005). Individual variation in response may also occur, 
and some dogs have been reported to eat grapes and dried 
fruits without apparent adverse effects. It is now thought that 
tartaric acid in grapes is the cause of the acute kidney in-
jury that occurs (Wegenast et al, 2021, 2022), but there is still 
much to learn about grape toxicosis in dogs.

Clinical signs of poisoning usually occur within 6 hours 
and are always present within 24 hours. Initially, there is 
vomiting, diarrhoea, hypersalivation, haematemesis, bloody 
stools, anorexia, tender abdomen, ataxia, weakness and leth-
argy. Grapes or dried fruit may be present in the vomitus or 
faeces (Eubig et al, 2005). From 24–72 hours renal failure 
may develop with oliguria or anuria. Some animals appear 
dehydrated and may be polydipsic and there may be evi-
dence of pancreatitis (Eubig et al, 2005). Bradycardia, tachy-
cardia, hypo- or hyperthermia, anaemia, leucocytosis, cya-
nosis, respiratory depression, tremor, rigidity and seizures 
had been reported in some cases. Fortunately, symptomatic 
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acute kidney injury is rare in pets with grape or dried fruit 
ingestion (Reich et al, 2020; Dijkman et al, 2022).

Chocolate-coated raisins are also available, and ingestion 
would present the additional risk of chocolate poisoning. 

Gut decontamination should be considered following 
ingestion of any quantity of grapes, raisins, sultanas or 
currants (Mazzaferro et al, 2004). Digestion of grapes and 
dried fruit appears to be slow and gastric decontamination 
several hours after ingestion is possibly worthwhile, par-
ticularly if a large volume has been ingested. In addition, 
raisins are hygroscopic and can double or triple in volume 
on contact with water (Eshel et al, 1988). Whole grapes and 
swollen raisins have been recovered in dogs even after they 
have remained in the stomach overnight (Eubig et al, 2005). 
Activated charcoal can be given. 

Aggressive intravenous fluid therapy (e.g. twice the nor-
mal maintenance rate) for at least 48 hours for rehydration 
and to support renal function is recommended to prevent 
acute kidney injury. An anti-emetic should be given if vom-
iting is protracted.

Electrolytes and renal function should be monitored 
every 24 hours for 72 hours. Animals should be moni-
tored for signs of fluid overload (tachypnoea, chemosis, 
serous nasal discharge, pulmonary crackles, increased body 
weight). Where necessary use of furosemide or mannitol 
may be considered to re-establish urine output, but efficacy 
is unproven and there is evidence that tubular necrosis and 
obstruction of the renal tubules occurs preventing urine 
flow (Mazzaferro et al, 2004). Dopamine may be used to 
enhance renal perfusion. 

Haemodialysis and peritoneal dialysis have been em-
ployed in several cases reported in the literature (e.g. Maz-
zaferro et al, 2004; Eubig et al, 2005; Stanley and Langston, 
2008) in dogs, although in practice they will rarely be avail-
able because of cost and accessibility. 

Prognosis is good if treatment is started before the onset 
of renal signs, but prognosis is poor in dogs with oliguria or 
anuria after ingestion of grapes and grape products (Gwalt-
ney-Brant et al, 2001). 

Macadamia nuts
Macadamia nut toxicosis has been reported in dogs, al-
though the mechanism of toxicity is unknown. Toxic effects 
can also occur following ingestion of macadamia butter 
(which is like peanut butter) (McKenzie et al, 2000). A toxic 
dose has been estimated to be approximately 2–3 g/kg which 
equates to about one nut/kg (Gwaltney-Brant, 2007). Note 
that chocolate-coated macadamia nuts are available, and in 
these cases, there is an additional risk of chocolate toxicosis.

Signs of macadamia nut toxicosis usually start within 
about 12 hours (Hansen et al, 2000; McKenzie et al, 2000) 
and last 24–48 hours (Hansen et al, 2000; McKenzie et al, 
2000). Signs reported in dogs include weakness and ataxia 
(more pronounced in hind limbs), abdominal tenderness, 
lethargy, vomiting, diarrhoea, pyrexia, bloat, lameness, stiff-
ness, joint pain and recumbency. Mild elevations in serum 

triglycerides (macadamia nuts are rich in oils) and alkaline 
phosphatase (APL) may occur (Hansen et al, 2000).

Treatment of macadamia nut toxicosis is supportive. If 
the quantity ingested is large, then administration of a laxa-
tive will hasten passage of the nuts through the gastrointesti-
nal tract. Analgesia may be given if required, but most cases 
can be managed at home (Hansen et al, 2000, 2002) since 
effects are self-limiting, although management should be as-
sessed on a case by case basis.

Cold and flu products
Medicines for the symptomatic relief of colds and flu (Fig-
ure 3) are commonly used over the winter season. They 
typically contain an analgesic (usually ibuprofen or par-
acetamol) and a decongestant. 

Decongestants
Cold and flu products usually contain pseudoephedrine 
or phenylephrine as a decongestant. These drugs cause va-
soconstriction, which in turn relieves nasal congestion, but 
they also have direct and indirect effects on adrenergic re-
ceptors resulting in peripheral vasoconstriction, cardiac 
stimulation and increased blood pressure. 

Individual response to these decongestants is very vari-
able and unpredictable. Common signs are hyperactivity, 
agitation, dilated pupils, tachycardia and pyrexia. There 
may also be vomiting, hypertension and reflex bradycardia 
(Kang and Park, 2012; Wegenast, 2012). Severe effects are 
generally not expected with phenylephrine because of low 
oral bioavailability but pseudoephedrine may cause cyano-
sis, arrhythmias, tremors and seizures. Animals with car-
diac disease may be more at risk.

Figure 3. Medicines for the symptomatic relief of colds 
and flu commonly include paracetamol or ibuprofen and a 
decongestant such as phenylephrine or pseudoephedrine.
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Animals that have ingested pseudoephedrine or phe-
nylephrine will require monitoring of heart rate and blood 
pressure. An emetic is usually only recommended if inges-
tion occurred within 30 minutes (Gwaltney-Brant, 2016) 
but could be considered later for modified-release pseu-
doephedrine products. Activated charcoal can be given.

IV fluids are recommended to promote excretion (and 
reduce the risk of rhabdomyolysis-induced renal impair-
ment in animals with severe poisoning). Acepromazine is 
recommended for stimulatory signs or hypertension (Pas-
coe et al, 1994; Wegenast, 2012; Gwaltney-Brant, 2016), as 
it has antihypertensive and anxiolytic effects. A barbiturate 
is recommended for tremors or convulsions, as diazepam is 
best-avoided because it can exacerbate sympathomimetic-
induced agitation (Means, 1999). Bradycardia usually does 
not require intervention and will resolve if hypertension is 
corrected. Esmolol is recommended for marked supraven-
tricular tachycardia as propranolol is best avoided as it is a 
non-specific beta-blocker and beta-2 blockade may exac-
erbate hypertension (Holding, 2012). Carvedilol has been 
used to manage tachycardia and hypertension in a dog after 
ingestion of pseudoephedrine (Kang and Park, 2012). Ni-
troprusside is recommended for severe hypertension (We-
genast, 2012) but this is not likely to be readily available. 

Paracetamol
Paracetamol (also known as acetaminophen or APAP in 
some countries) is a very widely and readily available anal-
gesic. It is metabolised in the liver by glucuronidation, sul-
phation and oxidation. The glucuronide and sulphate con-
jugates are non-toxic and are excreted in bile and urine. In 
most species the oxidation pathway is minor while glucuro-
nidation is the major pathway of paracetamol metabolism. 
Cats and ferrets (Court, 2001), however, have a restricted 
ability to conjugate with glucuronic acid as they have low 
levels of glucuronyl transferase, the enzyme that catalyses 
the final step of the glucuronidation pathway. These species 
therefore have a limited ability to metabolise paracetamol 
to non-toxic metabolites. 

The oxidation pathway produces a highly reactive com-
pound called N-acetyl-p-benzoquinoneimine (NAPQI), 
which conjugates with glutathione, and is metabolised to 
non-toxic compounds. Glutathione becomes depleted and 
NAPQI then binds with cellular molecules and proteins 
causing cell death in the liver. In addition, alternative meta-
bolic pathways also allow accumulation of oxidising metab-
olites that may induce methaemoglobin formation, Heinz 
body formation and denaturation of erythrocyte mem-
branes. Cats are at increased risk of Heinz body formation 
because their haemoglobin is different to that of dogs and 
has eight reactive sulfhydryl groups (Taketa et al, 1967), 
twice the number in canine haemoglobin. This results in 
increased susceptibility to oxidative damage and increased 
Heinz body formation. 

In cats and dogs, clinical manifestations of paracetamol 
ingestion may occur within 4 hours (Marcella, 1983), but 

definitely within 6–24 hours (Kolf-Clauw and Keck, 1994). 
Early signs can be non-specific and the animal may present 
many hours later. There may be progressive cyanosis, which 
is associated with tachycardia, tachypnoea and dyspnoea. 
Mucous membranes appear brown in colour, and weakness 
and lethargy may be observed. Other signs include depres-
sion, vomiting, diarrhoea, anorexia and facial and paw 
oedema. Haematuria, anaemia, and evidence of haemoly-
sis may be present. In animals with severe facial oedema 
there may be reduced tear production and there is risk of 
ocular damage. Keratoconjunctivitis sicca (KCS) has been 
reported in a small number of dogs with facial oedema after 
paracetamol overdose (Mariani, 2001; Burwell, 2008). 

Liver damage is evident within 24–36 hours. Death, 
usually from progressive methaemoglobinaemia or from 
severe hepatic necrosis (less commonly in cats), occurs be-
tween 2–6 days post-ingestion in cases that present late or 
remain untreated. Recovery may take several days (Aron-
son and Drobatz, 1996), depending on the severity of signs, 
but biochemical abnormalities may take several weeks to 
return to normal concentrations.

Haemoglobinuria, intravascular haemolysis, jaundice 
and other evidence of liver damage may be seen in animals 
that survive the initial stages of paracetamol poisoning. 
Coma, convulsions and pulmonary oedema are occasion-
ally reported. Oliguria and renal damage can also occur, but 
less commonly (Richardson, 2000).

The aim of treatment for an animal with paracetamol 
poisoning is to ensure adequate oxygenation and prevent 
further metabolism of paracetamol to toxic metabolites 
with the use of antidotes and to prevent damage to the liver 
and erythrocytes. Any animal with signs consistent with 
paracetamol toxicosis should be treated irrespective of the 
time since ingestion or the dose ingested. 

If ingestion was recent (within 1–2 hours) an emetic 
and activated charcoal can be considered, depending on 
the animal’s clinical condition. Antidotal therapy should 
be started in any animal with signs of poisoning or that 
has ingested a potentially toxic dose. Acetylcysteine is the 
antidote of choice. It can be given by intravenous infu-
sion or orally; however it has a sulphurous smell and taste 
which can cause hypersalivation, so it needs to be diluted 
to improve palatability if administered orally. S-adenosyl-
L-methionine  (SAMe) can be given in combination with 
acetylcysteine. 

Other treatment is essentially supportive with monitor-
ing for signs of hypoxia, methaemoglobinaemia, liver dam-
age, anaemia, haemolysis and renal impairment. Oxygen 
will be required in animals with cyanosis. Whole blood 
transfusions may be required in animals with evidence of 
severe haemolysis, significant decrease in packed cell vol-
ume (PCV) or severe anaemia.

Ibuprofen
Ibuprofen ingestion is very common in dogs and can 
cause gastrointestinal, neurological, renal and hepatic 



CLINICAL

468� Companion animal |  January 2023, Volume 28 No 1

©
 2

02
3 

M
A

 H
ea

lth
ca

re
 L

td

signs in overdose. Initial signs are vomiting, haemate-
mesis, diarrhoea, abdominal tenderness and anorexia. 
Ingestion of a large dose may result in rapid (within 1–2 
hours) onset of neurological signs with agitation, hyper-
activity, hyperaesthesia, tremors, twitching or seizures 
and coma. Death can occur following ingestion of a very 
large dose.

Renal failure can occur from 12 hours but can be de-
layed. There may be protracted vomiting, pyrexia, anaemia, 
anorexia, polyuria, polydipsia, dehydration and collapse. 
Signs of liver damage (raised liver enzymes, bleeding, jaun-
dice) are uncommon but can occur in severe cases. 

Treatment of ibuprofen toxicosis is aimed at preventing 
or treating gastrointestinal and renal signs. After a large dose 
treatment may also be required for neurological signs. An 
emetic and activated charcoal can be given if ingestion was 
recent. In animals that have ingested a large quantity, em-
esis is best avoided because of rapid onset neurological signs. 
Animals with dehydration, hypotension or pre-existing renal 
insufficiency are more at risk of toxic effects. 

In all cases where treatment has been necessary ul-
cer-healing or ulcer-preventing drugs should be started. 
Gastroprotectants (e.g. omeprazole) should be given for  
7–14 days or longer depending on clinical condition and 
the dose ingested (Schell and Gwaltney-Brant, 2011). 
Misoprostol (a synthetic prostaglandin) can be used for 
prevention (rather than treatment) of ulcers. Misoprostol 
should not be used in pregnant animals as it can cause 
uterine contractions and abortion. If activated charcoal 
has been given, parenteral administration is recommend-
ed for other drugs or a lapse of 2 hours between the ad-
ministration of charcoal and oral drugs. Sucralfate is only 
recommended if ulceration is suspected or confirmed. It 
is therefore not used in animals that present early and do 
not develop ulceration. 

If there is severe or persistent vomiting, then anti-emet-
ics should be administered as vomiting may result in dehy-
dration and subsequent renal failure. 

Renal function should be monitored in an animal 
with ibuprofen toxicosis. The renal function should 
be checked at 24 and 48 hours post-ingestion (Tegzes, 
2016), although renal failure may occasionally be de-
layed for up to 5 days post-ingestion. If possible, blood 
gases and electrolytes should be checked and corrected, 
especially if there is evidence of renal dysfunction and/
or oliguria. Liver toxicity occurs occasionally, and rou-
tine monitoring is not required except after ingestion of 
a significant quantity. 

Comatose animals should be managed supportively 
with regular turning. Diazepam or barbiturates may be 
given if there is any convulsant activity. In animals with 
non-steroidal anti-inflammatory drug (NSAID) toxico-
sis it is important to ensure adequate hydration and good 
urine output with monitoring for signs of fluid overload 
(tachypnoea, chemosis, serous nasal discharge, pulmonary 
crackles), and with monitoring of central venous pressure 
if possible (otherwise assess by using clinical signs and 
bodyweight). If the dose ingested may cause renal impair-
ment or the animal is vomiting, fluid therapy appropriate 
to its hydration and perfusion status but at least mainte-
nance IV fluids should be given for at least 24 hours. The 
duration of therapy should be adjusted depending on the 
renal parameters. 

Christmas plants
Poinsettia
Poinsettia (Euphorbia pulcherrima, Figure 4a) is an orna-
mental perennial houseplant that is commonly available at 
Christmas. The flowers are very small and surrounded by 
large red (sometimes white, cream pink or multicoloured) 
bracts, which are often mistaken for petals. 

E. pulcherrima has the reputation of being a toxic plant, 
but this has been greatly exaggerated (Winek et al, 1978b; 
Jackson, 1986; Krenzelok et al, 1996; Krenzelok and Mrvos, 
2015). Euphorbia species contain diterpene esters, but they 
are present in a very low concentration in E. pulcherrima and 
as a consequence this plant is not as irritant as other Euphor-
bia species. 

Many cats and dogs remain well after ingestion of poin-
settia (VPIS case data). Vomiting, hypersalivation, anorexia, 
lethargy and depression may occur, but effects are usually 
rapid in onset and self-limiting (Volmer, 2002). Although 
two deaths have been reported in dogs (Jasperson-Schib, 
1976; Klug et al, 1990), signs reported were not consistent 
with poinsettia ingestion. Of 10 cats reported to the Hen-
nepin Regional Poisons Center in America that ingested 
poinsettia, one developed hypersalivation and the others re-
mained well (Hornfeldt, 1989). 

Gut decontamination is not required after ingestion of 
poinsettia and treatment is supportive, with rehydration and 
an antiemetic as required.

KEY POINTS
	z Carbon monoxide poisoning caused by a faulty heating appliance can be 

easily missed as the effects are vague and non-specific. Other members of the 
household may also be unwell.
	z Ethylene glycol antifreeze poisoning requires prompt antidotal treatment 

to prevent the formation of metabolites which are responsible for the toxic 
effects.
	z If a pet has eaten a cold and flu product it is important to obtain information 

on the product name and ingredients involved as these products can contain 
different analgesics and decongestants.
	z Ingestion of the common Christmas plants poinsettia, holly and mistletoe 

generally causes only mild effects, despite their reputations of being poisonous.
	z Christmas is also a time of excess food consumption, and some foods are 

hazardous to pets such as chocolate (cardiac effects and central nervous 
system stimulation), macadamia nuts (neurological signs, lameness, 
gastrointestinal signs) and grapes and dried vine fruits (acute kidney injury). 
	z Various foods such as raisins and macadamia nuts are also available coated in 

chocolate and may present an additional toxicological risk.
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Mistletoe
Mistletoe (Viscum album, Figure 4b) contains alkaloids 
(Anderson and Phillipson, 1982), polypeptides (viscotox-
ins) and lectin proteins (viscumin) (Franz et al, 1981; Ols-
nes et al, 1982). The toxic components are mainly found in 
the foliage (i.e. leaves and stems) (Anderson and Phillipson, 
1982; Frohne and Pfänder, 2005). The toxicity of the fruits 
is considered to be low; viscotoxins are not present in the 
berries (Frohne and Pfänder, 2005), however, the ingestion 
of lots of berries could cause gastrointestinal signs (Ander-
son and Phillipson 1982; Frohne and Pfander, 2005). Fol-
lowing ingestion, it has been suggested that the action of 
protease enzymes during the digestion process removes the 
toxins (Samuelsson, 1973). The American mistletoe (Pho-
radendron leucarpum) is also regarded as of low toxicity 
although gastrointestinal signs can occur (Krenzelok and 
Mrvos, 2015). 

Many animals remain asymptomatic but can develop 
gastrointestinal irritation (hypersalivation, vomiting, diar-
rhoea, abdominal discomfort) after ingestion of mistletoe. 
Gut decontamination is generally not necessary, and  treat-
ment is symptomatic and supportive with rehydration and 
an antiemetic, if required.

Holly
Holly such as English holly (Ilex aquifolium, Figure 4c) is 
used for decoration at Christmas. The female plants bear 
fruits, which remain on the plant through the winter. The 
plant is considered to be of low toxicity, but the leaves and 
berries contain saponins which have local irritant effects on 
mucous membranes. The clinical signs are thought to be 
mainly caused by the saponins (Volmer, 2002).

In cats and dogs, ingestion of holly may cause hyper-
salivation, vomiting, inappetence, diarrhoea, lethargy and 
depression. Animals may also shake their head and smack 
their lips (Volmer, 2002). Choking on the leaves is also a 
potential hazard and has been reported in other animals 
(Simpson, 1992). 

 Gut decontamination is not required after ingestion of 
holly and treatment is supportive, with rehydration and an 
antiemetic as required.

Conclusions
Some winter seasonal poisoning hazards are associated 
with cold weather such as carbon monoxide poisoning, an-
tifreeze and medicines for the symptomatic relief of colds 
and flu. Plants brought into the home for decoration over 
the Christmas season are also a potential risk, however, al-
though the common plants available at Christmas, such as 
poinsettia, holly and mistletoe, all have the reputation of 
being poisonous, in most cases effects are mild or absent. 
Christmas is also a time of excess food consumption, and 
some foods are hazardous to pets such as chocolate, maca-
damia nuts and grapes and dried vine fruits.   
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