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ABSTRACT

INTRODUCTION: Amitraz is a formamidine acaricide and insecticide, commonly used in agriculture 
for crop protection and in veterinary medicine to control ectoparasites in animals. It primarily acts 
as an agonist at central α2-adrenergic receptors. It also inhibits intracellular adenylate cyclase 
enzyme and decreases cAMP concentration. Clinically, it may cause bradypnea, bradycardia, 
hypothermia, hypotension, and hyperglycemia as early as 30 minutes after ingestion. And recovery 
is expected within 48 to 72 hours. Most cases of Amitraz poisoning share overlapping clinical 
features with Organophosphate poisoning, and since both are commonly reported as pesticides, 
this often leads to diagnostic confusion and subsequent risk of mismanagement. 
CASE PRESENTATION: We report an 11-years-old child who took an unquantified amount of 
Amitraz for a suicidal attempt, presented with coma and respiratory depression. He was successfully 
managed with respiratory support and discharged within 72 hours. Amitraz is currently the most 
widely available insecticide in developing nations, so understanding its toxic effects on normal 
human physiology and the immediate interventions required are very important. The case initially 
presented with agitation for stimulus, which is an atypical presentation of Amitraz. 
CONCLUSION: This case report highlighted the need for an organized, algorithm-based toxidrome 
approach when confirming the specific agent is challenging. Also, child psycho-social support has 
a big part in preventing preventable death.    
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INTRODUCTION

Amitraz (N, N′-[(methylimino) dimethylidyne] 
di-2,4-xylidine) is a formamidine compound 
belonging to the Triazapentadiene class, widely 
used as a broad-spectrum insecticide and 
acaricide. It is mainly used in agriculture and for 
animals worldwide. It effectively combats pests, 

including ticks, lice, and mites in livestock, as well 
as red spider mites in fruit crops. It is chemically 
named as 1,5-Di (2, 4-Dimethylphenyl)-3-methyl-
1,3,5-Triaza-Penta-1,4-Diene, which is known 
as one of the causes of poisoning in humans 
and animals [1]. It is available on the market in 
formulations that commonly contain 12.5-20% 
of the compound dissolved in organic solvents 
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such as acetone, xylene, and toluene. It clinically 
presents as other types of poisoning, like clonidine 
and organophosphate/carbamate (OPC), due to its 
α2 adrenergic agonist effect in the central nervous 
system (CNS) [2]. It stimulates alpha2-adrenergic 
receptors, inhibits intracellular adenylate cyclase 
enzyme, and decreases cAMP concentration [3].
Due to its lipophilic nature, it is rapidly absorbed 
after oral ingestion, and around 53%-80% is 
expected to be excreted in urine within 24 hours. 

Clinical manifestation occurs as early as 30minutes 
up to 2 hours, which include bradypnea, 
bradycardia, hypothermia, hypotension, 
hyperglycemia, and different CNS manifestations. 
Recovery is expected within 48 to 72 hours. In 
animals, a sublethal dose shows recovery within 
7 to 10 days [4]. While yohimbine has shown 
promising results in reversing the toxic effect in 
animals, there is no known antidote to date in 
humans.  Clinicians may use antidotes of OPC, 
Sedative-Hypnotic drugs, Clonidine, and opioid 
poisoning in case of an unknown poison. But 
the CNS depression often fails to respond [5]. 
The majority of case reports and case series are 
retrieved from South Africa, India, and Türkiye. This 
can be explained by the agent's wide availability. 
Also, children cover nearly half of the reported 
cases majority being accidental exposure. Several 
cases have been reported in Africa and worldwide, 
with an apparent recent increase; however, to 
our knowledge, this is the first reported case in 
Rwanda.  This may be due to under-recognition 
of Amitraz poisoning, as it can be mistaken for 
other toxic exposures, or under-reporting of such 
incidents [6].

CASE PRESENTATION

Patient History
An 11-year-old previously healthy male was 
brought to the Emergency Department of Kibuye 
Referral Hospital by his father due to decreased 
level of consciousness and agitation. Earlier the 
same day, the child had been involved in a domestic 
dispute with his father, for which he was physically 
punished with a stick. Approximately five hours 
after the dispute, he was found unresponsive in 
bed, with whitish, foul-smelling vomitus around 
his mouth and a strong chemical odor noted in 
the room. The father suspected exposure to a 
chemical insecticide used for killing ticks and 
mites (Norotraz®, containing 12.5% amitraz) that 

was stored at home. However, the exact amount 
ingested was unknown. The father reported that 
the 100 ml container was new and was found 
empty at the child’s bedside.   The child was noted 
to have urinary incontinence. There was no history 
of seizures, fasciculations, vomiting, diarrhea, 
excessive salivation, diaphoresis, or fever. There 
was also no known history of suicidal ideation or 
psychiatric illness (Figure 1).

Clinical findings
On examination at presentation, the patient was 
unconscious and intermittently agitated. His 
vital signs were as follows: blood pressure 75/39 
mmHg, heart rate 63 beats per minute, respiratory 
rate 9 breaths per minute, temperature 36.1°C, 
oxygen saturation 92% on room air, and random 
blood sugar 152 mg/dL. The Glasgow Coma Scale 
(GCS) score was 9/15 on arrival, deteriorating to 
4/15 within 30 minutes. Pupils were pinpoint and 
bilaterally reactive to light. The patient exhibited 
agitation in response to physical stimuli before 
progressing to deep coma. Respiratory effort 
became progressively shallow and ineffective, 
necessitating endotracheal intubation for airway 
protection and ventilatory support. 

Arterial blood gas analysis revealed acute 
respiratory acidosis, while other basic metabolic 
parameters were within normal limits. Toxicological 
screening was not performed due to limited 
availability; however, such testing would have been 
valuable in confirming the specific toxin involved 
and guiding targeted management.
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Figure 1: Norotraz is a veterinary product containing 
2.5% amitraz.



-15-Rwanda Medical Journal, Vol. 83, SI, p. 13-17, June 2026. https://dx.doi.org/10.4314/rmj.v83i2.3s

Shimber et al. Coma, Crisis, and Cure: Pediatric Amitraz Poisoning

Diagnostic Assessment
A trial dose of intravenous atropine was 
administered. However, the mixed clinical 
presentation made it difficult to attribute the 
findings to a single toxidrome. Although an initial 
impression of possible cholinergic toxidrome due 
to organophosphate poisoning was considered, 
this was rapidly ruled out due to the absence of 
characteristic muscarinic or nicotinic features, 
including fasciculations and diaphoresis, as well as 
the lack of clinical improvement following atropine 
administration. Consequently, an alternative 
toxicological etiology was suspected. Given the 
uncertainty regarding the timing and nature of 
ingestion, gastric lavage was not performed, as 
the potential harm was deemed to outweigh the 
anticipated benefits. 

Therapeutic Intervention, Follow-up, and 
Outcome
Our patient received immediate emergency 
supportive care, beginning with airway protection, 
supplemental oxygen, and cardiovascular 
stabilization. He was endotracheally intubated 
with a 6.0mm endotracheal tube and placed on 
mechanical ventilation. Arterial blood gas analysis 
revealed respiratory acidosis (pH: 7.22, PaCO₂ 70.2 
mmHg, HCO₃⁻ 28.8 mmol/L). He was resuscitated 
with 1L of intravenous normal saline, followed 
by maintenance fluids consisting of dextrose-
containing normal saline. Due to the unavailability 
of an intensive care unit (ICU) bed at our facility, 
the patient was transferred to the University 
Teaching Hospital of Kigali (CHUK) within 4 hours 
of presentation. Ventilatory and hemodynamic 
support were maintained during ambulance 
transfer. 
At CHUK, he was admitted to the ICU and managed 
with continued mechanical ventilation, nasogastric 
tube feeding, appropriate positioning, intravenous 
fluids, and analgesia. The patient was successfully 
extubated and discharged from the ICU in stable 
condition after 72 hours. Following transfer to the 
general ward, he was reviewed by the psychiatry 
team and received psychological support, with a 
one-month follow-up plan arranged.

DISCUSSION

Amitraz is a formamidine pesticide that acts as an 
α₂-adrenergic receptor agonist, exerting central 
nervous system (CNS) depression by stimulating 

presynaptic α₂ receptors in the brain, thereby 
decreasing sympathetic outflow. Peripherally, it 
stimulates both α1 and α₂-adrenergic receptors, 
contributing to cardiovascular effects such as 
bradycardia and hypotension. Amitraz and its active 
metabolites may also interfere with monoaminergic 
neurotransmission, leading to reduced central 
release of serotonin, noradrenaline, and dopamine, 
thereby contributing to CNS and cardiovascular 
compromise. In addition, its central α₂-adrenergic 
action is thought to disrupt hypothalamic 
thermoregulation, leading to hypothermia and 
antipyretic effects. 
The minimum reported toxic dose of amitraz is 
about 3.57mg/kg, although toxicity has been 
reported across a wide range of exposures. 
Ingestion volumes reported in the literature range 
from 2 to 50 mL, depending on the concentration 
of the commercial formulation; in our patient, the 
exact amount ingested was unknown. A lethal dose 
of approximately 200mg/kg has been reported [7]. 
Clinical symptoms may develop as early as 5-30 
minutes following exposure, depending on the 
route and dose, although a delayed onset of 90–
120 minutes has been reported. Central nervous 
system depression is typically the earliest and most 
apparent manifestation. Recovery is generally rapid 
with supportive management, occurring as early as 
8 hours and usually within 72 hours [8,9].
Our patient was found unconscious at home, with 
a characteristic chemical odor and evidence of 
chemical spillage on and around him. The timing 
of ingestion and symptom onset was unknown. 
His initial clinical presentation resembled 
organophosphate poisoning (OPC), particularly 
altered sensorium, miosis, and bradycardia 
features that often lead clinicians to an initial 
diagnosis of OPC poisoning. However, following 
identification of the ingested substance after the 
family presented the container, atropine therapy 
was discontinued [10].
Persistent altered sensorium beyond 48 hours 
may suggest alternative etiologies that need to be 
investigated. Although cerebral edema has been 
reported in some cases and seizures in a minority, 
our patient did not demonstrate such findings. 
A non-contrast brain CT scan performed three 
hours after admission was normal. Neuroimaging 
is also important to exclude intracranial pathology, 
including injuries that may raise concern for non-
accidental trauma in pediatric patients [3].
Agitation and hyperactivity in response to stimuli 
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are rarely reported in human amitraz poisoning. 
In contrast, our patient exhibited marked agitation 
requiring physical restraint prior to progression 
into coma, a feature that adds clinical uniqueness 
to this case. The patient also demonstrated 
bilateral constricted pupils, with preserved light 
reflexes, a finding consonant with previous studies, 
including a review of 14 pediatric cases of Amitraz 
poisoning [11].
Amitraz poisoning may present with bradycardia 
and hypotension due to peripheral α₁- and α₂-
adrenergic receptor stimulation. Atropine has been 
used in such cases, although its overall effects in 
amitraz poisoning remain uncertain. In our patient, 
however, bradycardia and hypotension were not 
prominent clinical features [6].
Respiratory depression is a common manifestation 
of amitraz poisoning. Our patient initially exhibited 
progressive respiratory compromise characterized 
by shallow breathing and bradypnea, which 
deteriorated to respiratory arrest with associated 
respiratory acidosis. While respiratory depression 
is commonly reported in adults, pediatric data 
suggest a lower prevalence. In a study of 11 children, 
only 27% developed respiratory insufficiency. 
Another study reported respiratory acidosis 
in 9.6% of the patients, with 28.9% requiring 
mechanical ventilatory support. Additionally, a 
systematic review involving 310 patients revealed 
that ventilatory support was required in only 10% 
of the cases [12].
Amitraz’s active metabolite, BTS 27271, exerts its 
toxic effects primarily via α2-adrenergic receptor 
agonism, including actions on pancreatic islet cells, 
where it inhibits insulin secretion and stimulates 
glucagon secretion, leading to hyperglycemia. 
In most reported cases, blood urea nitrogen and 
serum electrolyte levels remain within normal 
limits, a finding that was also observed in our 
patient [10].
Experimental studies suggest that amitraz may 
exert central antipyretic and anti-inflammatory 
effects, possibly by inhibiting prostaglandin 
E2 synthesis. However, the clinical relevance 
of these effects in human poisoning remains 
uncertain. There is no specific antidote available 
for amitraz poisoning, and management is largely 
supportive. The role of early gastric lavage remains 
controversial, as it may increase the risk of 
aspiration, particularly in patients with depressed 
consciousness, and its clinical benefit has not 
been clearly established. Consequently, both the 

American Association of Poison Centers (AAPC) 
and the European Association of Poison Centers, 
as well as the European Association of Clinical 
Toxicologists (EAPCCT), recommend against 
routine gastric lavage, especially when more than 
1 hour has elapsed since ingestion or when a low 
dose has been consumed. Similarly, the efficacy 
of activated charcoal in amitraz poisoning has 
not been conclusively demonstrated. Therefore, 
neither gastric lavage nor activated charcoal 
was administered in this case. Yohimbine, an 
α2-adrenergic antagonist, has been reported in 
two case reports to reverse some neurological 
effects of amitraz poisoning and hasten recovery. 
However, it was not available in our setting, and 
further human studies confirming its safety and 
efficacy are lacking, precluding routine use [13].
Electrolyte disturbance has been reported in 
a minority of cases of amitraz poisoning, most 
commonly hypocalcemia and hypomagnesemia, 
and has been associated with delayed presentation 
and alcohol co-ingestion. This underscores the 
importance of obtaining a thorough medical history. 
In the present case, electrolyte abnormalities were 
observed [14].
The Prognosis of amitraz poisoning depends on 
many factors, including the quantity of exposure, 
time to presentation, and the quality of supportive 
care provided. The reported fatality rate is low, 
estimated to be around 1.9%. A retrospective 
analysis of 76 patients in India reported a mortality 
rate of 2.6%. in contrast, our patient made it to full 
recovery and was discharged asymptomatic within 
72 hours, with planned follow-up addressing 
psychosocial factors and potential complications 
[2].
The association between physical punishment 
and suicidal ideation has been well documented 
in the literature. A meta-analysis revealed that 
exposure to physical abuse significantly increases 
the odds of suicide attempt (OR, 2.18; 95% CI, 
1.75-2.71) in children and young adults. This case 
highlights the need for a holistic approach when 
managing pediatric patients presenting after a 
suicidal attempt, addressing not only the acute 
medical condition but also psychological and social 
determinants of health  [15]. 
This case also underscores the diagnostic and 
management challenges in resource-limited 
settings. Limitations included the inability to 
confirm serum toxin levels, which restricted 
correlation between clinical severity and the 
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amount ingested. Additionally, the initial atropine 
trial may have contributed to anticholinergic 
effects, and the absence of an intensive care unit 
posed challenges to providing advanced organ 
support. Nevertheless, life-saving supportive 
interventions should be initiated at the earliest 
point of care and continued until ICU management 
becomes available.  

CONCLUSION 

Early recognition of amitraz poisoning, accurate 
differentiation from other clinically similar 
intoxications, and prompt commencement 
of high-quality supportive care are crucial 
determinants of favorable patient outcomes. The 
alpha-2 adrenergic agonist effect of amitraz helps 
distinguish it from organophosphate poisoning, 
which is characterized by the SLUDGE/DUMBELS 
cholinergic toxidrome and remains one of the 
most commonly experienced poisonings in 
many settings. Amitraz poisoning is infrequently 
reported in Africa, contributing to diagnostic 
challenges and potential mismanagement. 
Psychological and psychiatric evaluation and 
support should be integrated into cases of 
intentional poisoning, particularly in pediatric and 
adolescent populations. Despite existing efforts to 
address poisoning, there remains an urgent need 
to establish a dedicated poison control center in 
Rwanda to support timely diagnosis, management, 
and referral of critically ill poisoned patients, 
especially in resource-limited settings. In addition, 
community education on common toxic agents, 
safe storage practices, and poisoning prevention 
strategies is essential to reduce the burden of 
preventable toxic exposures. 
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