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Background: Imidacloprid is a neonicotinoid insecticide and agonist of nicotinic acetylcholine 
receptors. Despite its low toxicity profile, there are rare studies on its fatal poisoning. In this 
report, we described clinical and postmortem findings of a fatal imidacloprid poisoning.

Methods: A 33-year-old female presented to the emergency department with a history 
of deliberate consumption of unknown insecticide. On admission, she was drowsy and 
hypotensive with tachycardia and miotic pupils. Despite supportive therapy, she continued to 
be unconscious, with severe metabolic acidosis and developed a cardio-respiratory arrest and 
expired. 

Results: A forensic autopsy was performed. The result of the toxicological analysis showed 
that imidacloprid concentrations were 267.8 µg/mL in femoral blood, 144.5 µg/mL in stomach 
content, and 292.3 µg/mL in bile.

Conclusion: Although imidacloprid is generally less toxic to humans high concentrations in 
biological samples could be considered lethal. Therefore, the educational programs about its 
toxicity should be considered for health care providers.
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1. Introduction

midacloprid [1-(6-chloro-3-pyridylmeth-
yl) -N-nitroimidazolidin-3-ylideneamine; 
CAS 138261-41-3] belongs to neonicoti-
noid insecticides, which are synthetic de-
rivatives of nicotine. It is in the chloronico-

tinyl nitroguanidine chemical class [1]. Imidacloprid is 
the first and the commonest neonicotinoid insecticide 
used worldwide [2]. Other members of neonicotinoid 

insecticides are acetamiprid, thiacloprid, clothianidin, 
nitenpyram, and thiamethoxam [2]. Imidacloprid is an 
agonist of nicotinic Acetylcholine Receptors (nAChRs) 
and interferes with the transmission of neuronal impuls-
es. It acts as a systemic insecticide through several types 
of postsynaptic nicotinic acetylcholine receptors in the 
nervous system [3]. Due to the different structures and 
compositions of nAChRs subunits between insects and 
mammals and a lower binding affinity for imidacloprid 
than that observed in insects, selective toxicity has been 
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observed [1, 3, 4]. Imidacloprid is classified as moder-
ately hazardous (Class-II WHO) based on animal studies 
[1]. It is considered to be a relatively safe insecticide for 
mammals. Despite the low toxicity profile of imidaclo-
prid in mammals, some studies are reporting accidental 
and intentional poisoning [5-16], and rare fatality cases 
have been reported [17-21].

In this report, we described clinical and postmortem find-
ings of a fatal imidacloprid self-poisoning case with its 
quantitative analysis in postmortem biological samples.

2. Case Presentation

A 33-year-old housekeeper female from a rural area 
presented to the Emergency Department (ED) of a local 
hospital with a history of deliberate consumption of an 
unknown amount of an insecticide in a suicide attempt 
(15 h prior to admission) following the conflict with her 
spouse (according to her relatives’ declaration). She had 
an acute episode of nausea, vomiting, abdominal cramps, 
and diarrhea for about 4-5 h. There was no significant co-
morbid medical illness and substance use disorder. On 
admission in ED, she was drowsy (Glasgow Coma Scale 
(GCS) score: 10/15), and was unable to stand unsupport-
ed. Her pulse was 88/min, and had Blood Pressure (BP) 
of 85/60 mmHg, respiratory rate of 16/min, a body tem-
perature of 37.5ºC, and had non-reacting miotic pupils. 

Due to an initial lack of history, she was managed as 
a case of organophosphorus insecticide poisoning. Inves-
tigations demonstrated normal hemogram, serum cre-
atinine of 0.9 mg%, serum sodium of 138 mEq/L, serum 
potassium of 2.9 mEq/L, serum random blood sugar of 
302 mg%, serum urea of 33mg%, Prothrombin Time 
(PT) of 13 seconds, Partial Thromboplastin Time (PTT) 
of 37 seconds, and International Normalized Ratio (INR) 
was 1.1. Cardiac monitoring showed sinus tachycardia, 
Venous Blood Gas Analyzer (VBGA) showed pH of 
7.36, PO2: 64.8 mmHg, PCO2: 20.5 mmHg, O2 satura-
tion: 91.7%, and HCO3: 11.6 mmol/L. She received gas-
tric lavage, activated charcoal (50g)/sorbitol (150 mL 
of 70% solution), crystalloid fluids, 2mg of atropine, and 
1g of pralidoxime in ED. Hypokalemia was corrected 
with KCl infusion. She continued to be unconscious with 
fixed dilated pupils and developed a cardio-respiratory 
arrest requiring endotracheal intubation and Cardiopul-
monary Resuscitation (CPR) (17 h post-ingestion). At 
this time and after CPR, her pulse was 120/min, BP was 
110/70 mmHg, respiratory rate was 21/min, and body 
temperature was 37.8ºC. She transferred to the Intensive 
Care Unit (ICU) of a referral hospital. Before transfer-
ring to ICU, she required epinephrine infusion to main-

tain blood pressure. Worsening of cardiac function was 
as bradycardia and asystole and severe metabolic aci-
dosis (pH 6.95, PCO2: 68.9 mmHg, PO2: 103.8 mmHg, 
HCO3: 15.3 mmol/L, O2 saturation: 92.3%) was noted. 
Despite supportive therapy, she died due to cardiac arrest 
on the way to the hospital (4 h after admission to ED). 
The decedent was transferred to the Forensic Medicine 
Center for medicolegal investigation and determination 
of the cause of death.

Autopsy procedure

A medicolegal autopsy was performed approximately 
12 h after the death. The women's height was 165cm and 
her weight was 70 kg. There was no evidence of physi-
cal or congenital deformities or putrefaction. No trau-
matic lesions or defensive wounds were observed on the 
body. There was also no evidence of serious injury on 
the body except external CPR features in the chest and 
in-hospital injection marks on the left hand and right leg 
due to therapeutic procedures. Both eyes and her face 
were pale, and petechial hemorrhages were observed 
in the conjunctivae and sclera. There were no other soft 
tissue, cervical spine, laryngeal, or skeletal injuries and 
fractures on the neck. There was no congestion, sub-
mucosal injuries, hemorrhages, or erosion on the nasal 
cavity. However, there was mild erosion in the mucosal 
lining of the oral cavity and esophagus. 

The heart, which weighed 410g, showed left ventricu-
lar hypertrophy with myocardial ischemic change and 
coronary artery stenosis. The left and right lungs showed 
congestion. Gastric content was fluid with no special 
odor. The kidneys had a normal appearance without 
urine. No other conditions were diagnosed macroscopi-
cally or microscopically. Biological samples, such as 
whole blood samples from the femoral vein, stomach 
contents, liver (right lobe) tissue, and bile were collected 
and submitted to the forensic toxicology laboratory for 
systematic toxicological analysis.

Toxicological analysis

All samples were screened using the validated High-
Performance Liquid Chromatography/Photodiode Ar-
ray Detector (HPLC/PDA) and Gas Chromatography-
Mass Spectrometry (GC/MS) methods for systematic 
toxicological analysis in the forensic toxicology labora-
tory. In the qualitative screening method, imidacloprid 
was detected in the biological samples. Then, we used 
a previously validated HPLC-PDA for the confirmation 
and quantification of imidacloprid in biological samples 
[20]. In brief, after sample preparation using liquid-liq-
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uid extraction described previously, the samples were 
analyzed by an HPLC-PDA system. The HPLC system 
was a Knauer (Smartline, Berlin, Germany) with a qua-
ternary pump and equipped with a Diode Array Detec-
tor (DAD, S2800). The separation was carried out on 
a Eurospher-100-5 C18 column (250 mm x 4.6 mm, 5 
μm particle size) with a Smart-1000 pump. A mixture of 
acetonitrile and phosphate buffer (pH=2.3) (63:37 v/v%) 
was used as elution solvent in isocratic mode. A 20-μL 
sample was injected into the column and eluted at room 
temperature with a constant flow rate of 1 mL/min. The 
HPLC conditions were optimized to achieve the maxi-
mum response and the best peak shape and resolution.

The result of the analysis showed that imidacloprid 
concentration was 267.8µg/mL in femoral blood, 144.5 
µg/mL in stomach content, 292.3 µg/mL in bile, and 
19.1 µg/g in the liver tissue. There were no other toxic 
substances, including illicit drugs in the samples.

Due to medicolegal death investigations, including 
clinical history, forensic full autopsy examination, and 
postmortem toxicological findings, the cause of death 
was concluded as acute imidacloprid poisoning and the 
manner of death was suicide.

3. Discussion

Imidacloprid is a nAChRs agonist in the nervous sys-
tem and induces neuronal dysfunctions. It is a highly 
selective nAChRs agonist with higher binding strength 
to insect nerve receptors in comparison with humans re-
sulting in its safe toxicological profile [1, 4]. In Iran, imi-
dacloprid has been registered as different formulations 
of Suspension Concentrate (SC) 35%, Water-dispersible 
powders (WS) 70%, and Flowable Concentrates for 
Seed Treatment (FS) 6% w/v for agricultural uses and it 
is the most commonly used insecticide in Iran [22].

Although imidacloprid has been considered a safe 
insecticide for humans, its toxicity has been reported 
through oral or inhalation exposures [14-16]. Few case 
reports of fatal imidacloprid deliberate self-poisoning in 
attempted suicides have been described [17-21] and there 
are rare cases with postmortem toxicological analysis for 
detection of imidacloprid in postmortem samples [6, 9, 
20]. In a prospective case series study on accidental or 
inhalation exposure cases, the mild signs and symptoms, 
such as nausea, vomiting, headache, dizziness, abdomi-
nal pain, and diarrhea which were largely self-resolving 
without loss of consciousness and death were reported 
[9]. Dyspnea, liver injury, and neuropsychological im-
pairment (irritability, twitching, delirium, disorientation, 

and lethargy) have been reported in mild to moderate in-
toxicated cases in previous reports [11, 13, 16, 21]. In se-
vere and fatal cases, cardiovascular involvement (brady-
cardia, arrhythmia, ventricular fibrillation, hypotension, 
tachycardia, and cardiac arrest), rhabdomyolysis, and 
respiratory and liver failure have been reported [8, 17]. In 
the present case, clinical presentations are in concordance 
with previous severe and fatal cases [6, 12, 17, 18].

There is not a specific antidote for the treatment of neo-
nicotinoid insecticide poisoning and treatment is only 
based on supportive and symptomatic care [19]. Ad-
ministration of antidote for organophosphorus pesticides 
poisoning (atropine and oximes) is contraindicated in 
neonicotinoid insecticide poisoning and can lead to se-
vere fatal poisoning. In our case, treatment on admission 
to ED was performed by atropine and pralidoxime. It has 
been shown that the treatments of poisoned patients with 
imidacloprid using organophosphorus pesticides anti-
dotes may increase the toxicity [9].

There are scant reports about imidacloprid concentra-
tions in biological samples. For example, Mohamed et 
al. reported that the imidacloprid median concentration 
in mild to moderate intoxicated cases was 10.58 ng/L 
(range: 0.02-51.25 ng/L) [9]. 

Fuke et al. detected a very high imidacloprid concen-
tration in the femoral blood and cerebrospinal fluid in a 
fatal case (105 and 58.5 µg/ml, respectively) [20]. They 
concluded that the high concentration of imidacloprid 
was related to very high ingestion of imidacloprid and 
ingestion of a mixture of an imidacloprid-based insec-
ticide with an alcoholic beverage, leading to enhanced 
imidacloprid absorption. The imidacloprid insecticide 
in this case was a formulation containing 20% w/v of 
imidacloprid, which was ingested by the victim. Our re-
sults are in concordance with this report. In our case, we 
found higher concentrations of imidacloprid in femoral 
blood compared with other fatal cases reported in pre-
vious studies [6, 20]. It may be due to the ingestion of 
concentrates formulations, which are provided in Iran’s 
market (SC 35% and WS 70% of imidacloprid), sam-
pling time, or high ingested amount of the imidacloprid 
by the patient. The lower concentration of imidacloprid 
in gastric content in comparison with femoral blood is 
due to the absorption of the poison according to the time 
elapsed from oral ingestion. Previous studies have dem-
onstrated that imidacloprid can be rapidly absorbed in a 
very high rate of efficiency [23]. 

However, we considered the high imidacloprid con-
centrations in the body to be lethal. Because of negative 
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postmortem toxicology results for common poisons and 
drugs, and no injury or disease, and the absence of evi-
dence for an alternative cause of death (macroscopic or 
histological), we concluded that the cause of death in the 
case was imidacloprid acute poisoning.

4. Conclusion

This is a case of a deliberate self-poisoning in an at-
tempted suicide by ingestion of a massive dose of imi-
dacloprid. This case emphasizes the need for careful 
diagnosis and treatment. Imidacloprid is generally less 
toxic to humans causing mild symptoms and treatment 
should be performed based on supportive and symp-
tomatic measures and it should not be regarded as an 
organophosphorus compound. However, the high imi-
dacloprid concentrations in biological samples should 
be considered lethal. In this regard, suitable regulations 
and educational programs regarding its toxicity could be 
considered for health care providers and authorities.
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