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Clinical Characteristics of Patients with Neonicotinoid I nsecticide Poisoning
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Purpose: Neonicotinoid insecticides are widely used as they have been proven by experimental studies to have low

toxicity to mammals, including humans. As the use of neonicotioids increases, the number of patients with neonicotinoid

poisoning has also increased. We conducted a study to investigate the clinical manifestations of neonicotinid poisoning.

Methods: We retrospectively analyzed the patients who ingested neonicotinids and who visited the emergency

department located in Korea from March 2002 to February 2010. We reviewed the patients' age, gender, the

amount of exposure, the elapsed time to presentation, the treatment and the outcome. According to the poisoning

severity score, we divided the patients with a Poisoning severity score (PSS) of 0 or 1 into the mild/moderate toxicity

group and the patients with a PSS of 2 or 3 into the severe/fatal toxicity group.

Results: A total of 24 patients were analyzed. The most common clinical manifestations of neonicotinoid insecticide

toxicity were gastrointestinal symptoms (66.7%) such as nausea, vomiting and abdominal pain and the others are

respiratory symptoms (16.7%), cardiovascular symptoms (12.5%), metabolic imbalance (12.5%), renal dysfunction

(8.3%), CNS symptoms (8.3%), and asymptomatic (29.2%). Twenty patients (83.3%) showed mild/moderate toxicity

and 4 patients (16.7%) showed fatal conditions such as shock and mutiorgan failure. The mortality rate was 4.2%.

In these fatal cases, the patients developed respiratory failure, hypotension, altered mentality and renal failure at the

acute stage and they deteriorated to a more serious condition. This severe toxicity was caused by decreased renal

excretion of neonicotinid metabolite, and this was improved after hemodialysis.

Conclusion: Most patients with neonicotinoid poisoning and who showed mild toxicity usually improved after symp-

tomatic treatment. However, some patients showed significant toxicity with respiratory failure and renal function

deterioration, and intensive care needed, including mechanical ventilation and hemodialysis.
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Table 1. Baseline characteristics among 24 patients with acute neonicotinoid insecticide poisioning(n=24)

Characteristics Number of patients (n)(%)
Gender (male) 15 (62.5)
Age (years)* 48.5 (29~94)
Calendar year of poisioning

2002. March - 2006. February 9(37.5)

2006. March - 2010. February 15 (62.5)
Exposed neonicotinoids

Imidacloprid 14 (58.3)

Clothianidin 6( 25)

Acetamiprid 2( 83

Thiamethoxan 2( 83
Alcohoal co-ingestion 12 ( 50)

*median (minimum-maximum)

Table 2. Organ specific symptoms in acute stage of neonicotinoids poisioning patients(n=24)

Clinical Symptoms

Number of patients (n)(%)

Gastrointestinal system
Respiratory system
Cardiovascular system
Renal dysfunction
Metabolic imbalance
Central nervous system
Asymptomatic

16 (66.7)
4(16.7)
3(12.5)
2( 83
3(12.5)
2( 83
7(29.2)
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Table 3. Comparison between mild/moderate toxicity group and severe/fatal toxicity group

Mild toxicity (n=20) Severe/Fatal toxicity (n=4) p-value

Age (years)* 455 (29~94) 69.5 (41~82) 0.068
Ingested amount (ml)* 50 (20~250) 100 (80~100) 0.208
Ingestion to Hospita arrival time(min)* 85 (15~1140) 75 (50~300) 0.846
Comorbidity (n,%)

Hypertension 0 2( 50)
Alcohol co-ingestion (n,%) 9 (45) 1( 25 0.615
Gastrointestinal (n,%) 12 (60) 4 (100)

Nausea/vomiting 11 (55) 3( 75 0.615

Abdominal pain 1(5 1( 25 0.312
Respiratory tract (n,%) 0 4 (100)

Dyspnea 0 4 (100)

Aspiration pneumonia 0 1( 25

Respiratory failure 0 4 (100)
Cardiovascular system (n,%) 0 3( 75

hypotension 0 2( 50)

tachycardia 0 1( 25

bradycardia 0 1( 25
Renal dysfunction (n,%)

Renal failure 0 2( 50)
Central nervous system (n,%) 0 3( 75

confusion 0 2( 50)

coma 0 1( 25
Metabolic balance (n,%) 1(5 2( 50)

Moderate acidosis 1(5 1( 25 0.312

(HCO3 10-14mmol/L, pH7.15-7.24)

Sever aciosis 0 1( 25

(HCO3 <10 mmol/L, pH <7.15)
Other effects (n,%) 1(5 0

Sore throat 1(5 0

*median (minimum-maximum)
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Table 4. Clinical course of four patients with severe fatal toxicity
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Ingestion Timeto .
Sub-class Amount Hospital Initial Complication TX Outcome
(ml) (min) Symptom
Casel Imidacloprid 100 50 N/V Hypotension Lavage Alive
Tachypnea Hypoxia Activated
charcoal
Atropine
PAM
Mechanical
ventilation
Supportive
care
Case2 Imidacloprid 100 100 Abdominal Aspiration Lavage Alive
pain pneumonia Activated
Drowsy, Hypoxia charcoal
Dyspnea Atropine
PAM
Mechanical
ventilation
Supportive
care
Case3 Clothianidin 80 300 N/ Hypotension Activated Alive
Severe Bradicardia charcoa
acidosis Cardiac arrest Mechanical
Coma Hypoxia ventilation
Hypotension Sever acidosis Hemodiaysis
Bradycardia Moderate rend Supportive
Moderate failure care
rend failure Pneumonia
Dyspnea
Cased Imidacloprid 100 50 N/V Confusion Lavage Death
Dyspnea Hypotension Activated
Moderate Moderate renal charcoal
acidosis failure Mechanical
Confusion Sever acidosis ventilation
Hypotension Supportive
Moderate care
rend failure

N/V: nausea vomiting, PAM: pralidoxime
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