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Management of ivermectin toxicity in a dog using lipid 

emulsion: A case report 

 
Rajashekar Kamalla and A Shirisha 

 
Abstract 
A six-year-old Pomeranian dog was presented with signs of ataxia, seizures, hypersalivation, and 

blindness presented to the outpatient department (OPD) of medicine at the Veterinary Clinical Complex 

(VCC), CVSc, Rajendranagar, Telangana. The dog had previously consumed a large dose of ivermectin 

(100 mg bolus). It had a high rectal temperature (104.3°F), normal mucus membrane, tachypnoea 

(70/min), tachycardia (130/min), mydriasis, no menace reflex and no pupillary light reflex, according to 

the clinical examination. Leucocytosis was found during the haematological examination, however the 

blood's biochemical profile (BUN: 16.9 mg/dl, creatinine: 1.2 mg/dl, SGPT: 57.3 U/L, SGOT: 34.6 U/L) 

was within the reference range. Initially, this patient had constant rate infusion therapy at 0.25 ml/kg/h, 

OD, and isotonic crystalloid solution (0.9% NS) at 30 ml/kg body weight for a total of 10 minutes after 

receiving 20% lipid emulsion (Intralipid) at 1.5 mL/kg body weight. Neostigmine 0.05 mg/kg b. wt. IV 

BD, dexamethasone 0.25 to 0.5 mg/kg b. wt. IM BD and ceftriaxone sodium 20 mg/kg b. wt. IV BD 

repeated every six hours. One oral dose of activated charcoal at 1 g/kg body weight. Five days after 

ingesting a high dose of ivermectin, the dog's clinical condition returned to normal state. The current case 

describes the effective treatment of canine ivermectin poisoning. 
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Introduction 

Ivermectin is a widely used endectocide for dogs that can be detrimental if administered in 

large quantities to animals that are sensitive to the drug. The harmful effects of ivermectin on 

mammals are due to its similarity to vertebrate γ-aminobutyric acid (GABAA) gated chloride 

channels, which inhibit interneurons in the central nervous system (Johnson-Arbor, 2022) [5]. 

Most dogs can tolerate ivermectin doses up to 2.5 mg/kg PO without exhibiting signs of 

clinical toxicity. Symptoms of poisoning typically include ataxia, vocalization, disorientation, 

hyperesthesia, blindness, weakness, mydriasis, and bradycardia. Intralipids have gained 

recognition as a potent antidote for treating drug toxicity over the past decade. While their 

effectiveness was initially demonstrated in cases of local anesthetic systemic toxicity (LAST), 

recent case reports suggest that they may also be effective in treating a variety of other drug 

toxicities (Ozcan and Weinberg, 2014) [6]. 

 

Case history and Observations 

A six years old Pomeranian breed dog was presented for treatment of accidental ivermectin 

ingestion. On presentation it shown the Rectal Temperature (104.4 ⁰F), Heart Rate – 130beats/ 

minute, Respiration Rate-70/minute, Mucus Membrane–Pink, Pupillary Light Reflex- Absent, 

Menace Reflex – Absent, after consuming excess dose of Ivermectin. It also showed 

hypersalivation (Fig.1), ataxia and dilation of pupil (Mydriasis) (Fig.2). Blood samples were 

collected for haemato-biochemical examination (Table: 1, 2). 

 

 
 

Fig 1: Dog showing Hypersalivation
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Fig 2: Ataxia and Dilatation of Pupil (Mydriasis). 

 
Table 1: Haematological alteration before and after treatment 

 

 
 

Table 2: Biochemical alteration before and after treatment 
 

 

Treatment 

1. 20% lipid emulsion (Intralipid) @ 1.5 mL/kg body weight, 

IV over 10 minutes followed by constant rate infusion @ 

0.25ml/kg/h, OD for 4 days (Clarke et al., 2011) [2]. 

2. Isotonic crystalloid solution (0.9% NS) @ 30ml/kg body 

weight IV BD for 4 days 

3. Neostigmine @ 0.05 mg/kg body weight SC repeated 6 

hourly, 

4. Dexamethasone @ 0.25-0.5 mg/kg body weight IM BD, 

for 3 days 

5. Ceftriaxone sodium @ 20 mg/kg body weight IV BD for 4 

days. 

6. Activated charcoal @1 g/kg body weight given once 

orally. 

7. There are no specific antidotes for this type of toxicosis. 

Hence, intravenous administration of lipids is a relatively 

new approach in managing toxicity from lipophilic 

compounds. This method has been utilized in human 

medicine for treating toxicity from lipophilic local 

anesthetics and cardiotoxic drugs, often resulting in a 

significant improvement in the patient’s clinical status 

(Bates et al., 2013) [1]. 

 

Discussion 

Ivermectin is a macrocyclic lactone widely used in both small 

and large animal practices. It is part of the avermectin family 

of compounds and is derived from the bacterium 

Streptomyces avermitilis. The drug’s high efficacy in 

preventing and treating internal and external parasites at low 

doses accounts for its broad safety margin (Canga et al, 2009) 

[3]. Ivermectin works by enhancing the activity of glutamate-

gated chloride channels and g-aminobutyric acid-gated 

chloride channels in the nervous system, leading to functional 

abnormalities (Wolstenholme and Rogers, 2005) [7]. 

Intra Lipid Emulsion (ILE) (Fig.4) is increasingly being used 

in both human and veterinary toxicology as a treatment for 

intoxication with lipid-soluble drugs. There are two main 

theories regarding the possible mechanisms of action of Intra 

lipid emulsion. The first theory suggests that the lipid, in the 

form of ILE, serves as an energy substrate for the heart. In 

instances of cardiovascular collapse due to substances like 

local anesthetic agents, the enhanced supply of myocardial 
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energy substrate can improve cardiac performance. The 

second, and more widely accepted theory, is known as the 

“lipid sink” theory. According to this theory, when 

supraphysiologic doses of ILE are administered, the drug is 

partitioned into a lipid compartment in the bloodstream based 

on its lipid solubility (Fernandez et al., 2011) [4]. After 5 days 

of cautious therapy with ILE and other supportive drugs the 

dog’s condition improved significantly with good recovery 

and was back to normal (Fig.5). 

 

 
 

Fig 4: Intralipid Emulsion 

 

 
 

Fig 5: Recovered dog after 5 days of treatment with ILE. 

 

Conclusion 

Intravenous Lipid Emulsion (ILE) is generally considered a 

safe treatment method that could be taken into account for 

various toxicities causing neurological or cardiovascular 

instability in the field of veterinary medicine. This therapy 

could be a potential game-changer in handling such critical 

situations. 

 

Acknowledgement 

Thanks to College of Veterinary Science, Rajendranagar, 

Hyderabad for providing all facilities to conduct the study. 

  

References 

1. Bates N, Chatterton J, Robbins C, Wells K, Hughes J, 

Stone M, et al. Lipid infusion in the management of 

poisoning: a report of 6 canine cases. Veterinary Record. 

2013;172(13):339-339. 

2. Clarke DL, Lee JA, Murphy LA, Reineke EL. Use of 

intravenous lipid emulsion to treat ivermectin toxicosis in 

a Border Collie. Journal of the American Veterinary 

Medical Association. 2011;239(10):1328-1333. 

3. Canga AG, Prieto AMS, Liébana MJD, Martínez NF, 

Vega MS, et al. The pharmacokinetics and metabolism of 

ivermectin in domestic animal species. The Veterinary 

Journal. 2009;179(1):25-37. 

4. Fernandez AL, Lee JA, Rahilly L, Hovda L, Brutlag AG, 

Engebretsen K. The use of intravenous lipid emulsion as 

an antidote in veterinary toxicology. Journal of 

Veterinary Emergency and Critical Care. 2011;21(4):309-

320. 

5. Jhonson-Arbor k. Ivermectin: A mini review. Clinical 

toxicology. 2022;60 (5):571-575. 

6. Ozcan MS, Weinberg G. Intravenous lipid emulsion for 

the treatment of drug toxicity. Journal of intensive care 

medicine. 2014;29(2):59-70. 

7. Wolstenholme AJ, Rogers AT. Glutamate-gated chloride 

channels and the mode of action of the 

avermectin/milbemycin anthelmintics. Parasitology. 

2005;131(S1):S85-S95. 

https://www.thepharmajournal.com/

