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Abstract

Background

Pyrethroids are widely used synthetic insecticides considered relatively safe. However, acute poisoning can lead to
significant neurotoxic and systemic complications, particularly in cases of oral ingestion. Understanding the clinical
profile and outcomes is essential for early recognition and management. To assess the clinical profile, severity, and
outcomes of patients presenting with acute pyrethroid poisoning.

Materials and Methods

A prospective observational study was conducted over 12 months at a tertiary care hospital. Sixty patients with
confirmed acute pyrethroid poisoning were included. Data collected included demographics, mode and route of
exposure, clinical manifestations, laboratory parameters, severity (assessed by Poison Severity Score), treatment, and
outcomes. Continuous variables were expressed as mean + standard deviation, and categorical variables as frequencies
and percentages. Statistical analysis was performed using appropriate tests with significance set at p < 0.05.

Results

The mean age of patients was 32.5 + 12.4 years, with a male predominance (63.3%). Oral ingestion was the most
common route of exposure (83.3%), with suicidal intent in 63.3% of cases. Neurological manifestations were
predominant, including tremors (75%), altered sensorium (30%), and seizures (20%). Gastrointestinal symptoms
occurred in 60% of patients. According to Poison Severity Score, 53.3% had mild poisoning, 33.3% moderate, and
13.3% severe. ICU admission was required in 13.3% of cases. The mean hospital stay was 4.2 + 1.8 days, and overall
mortality was 3.3%.

Conclusion

Acute pyrethroid poisoning primarily affects young adults and presents predominantly with neurological symptoms.
Most cases are mild to moderate and respond well to supportive care. Severe cases, though less common, require
intensive monitoring. Early recognition and appropriate supportive management are crucial to reduce morbidity and
mortality.

Recommendation

Early identification, prompt supportive management, and community education on safe pesticide handling can
effectively reduce morbidity and prevent fatalities.
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Introduction Pyrethroids are synthetic derivatives of natural pyrethrins,
extensively utilized as insecticides in agricultural,
domestic, and public health applications because of their
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potent insecticidal efficacy and comparatively lower
mammalian  toxicity than organophosphates and
carbamates [1,2]. Although generally regarded as safe,
acute exposure to pyrethroids can produce a wide clinical
spectrum—from mild neurotoxic manifestations such as
tremors and paresthesia to severe systemic complications
including  seizures,  respiratory  distress,  and
cardiovascular instability [3,4].

Based on their chemical structure, pyrethroids are
classified into two types: Type | compounds, which lack
an o-cyano group (e.g., permethrin), and Type I
compounds, which contain this moiety (e.g., cypermethrin,
deltamethrin).  Each  category  exhibits  distinct
toxicokinetic and toxicodynamic behaviors. Type |
pyrethroids primarily cause tremors, hyperexcitability,
and fine fasciculations, whereas Type Il compounds are
associated with choreoathetosis, excessive salivation,
seizures, and hypotension [5].

At the molecular level, pyrethroids exert their toxic effects
by modulating neuronal voltage-gated sodium channels,
leading to prolonged depolarization, repetitive firing, and
neuronal hyperexcitability. Type Il agents additionally
interfere with chloride channel conductance, thereby
amplifying neurotoxicity [5]. Despite representing a
smaller fraction of pesticide-related hospital admissions
compared to organophosphate poisoning, the incidence of
pyrethroid toxicity is increasing, particularly in regions
with extensive agricultural and household pesticide usage
[1-5].

Given these emerging trends, understanding the clinical
profile, severity spectrum, and treatment outcomes of
acute pyrethroid poisoning is vital for timely recognition,
effective management, and prevention of complications.
Comprehensive documentation of such cases can provide
crucial insights into the toxicological patterns of these
widely used compounds and aid in shaping appropriate
public health and clinical strategies.

Aim
To study the clinical profile, severity, and outcomes of
patients presenting with acute pyrethroid poisoning.

Objectives

To document the demographic characteristics (age, sex,
occupation) of patients with acute pyrethroid poisoning.
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To identify the common clinical manifestations and
laboratory abnormalities associated with pyrethroid
poisoning.

To classify the severity of poisoning using standard
clinical scoring systems (e.g., Poison Severity Score).

To assess treatment modalities, hospital course, and
patient outcomes, including recovery, complications, and
mortality.

To analyze the correlation between the type of pyrethroid
compound, route/amount of exposure, and clinical
severity.

Material and Methods

Study Design and Setting

This study followed a prospective observational design
and was conducted over a 12-month period, from January
2024 to December 2024, at the Konaseema Institute of
Medical Sciences and Research Foundation (KIMS&RF),
Amalapuram, Andhra Pradesh. KIMS&RF is a 750-bed
tertiary care teaching hospital situated in the Konaseema
delta region. It serves a large rural and semi-urban
community and includes dedicated emergency, intensive
care, and toxicology units that frequently manage
pesticide-related poisoning cases. This environment
ensures a steady inflow of acute toxic exposure cases,
making it an appropriate setting for the present study.

Study Population

The study included 60 consecutive patients who presented
with features consistent with acute pyrethroid poisoning.
Participants were recruited from the emergency
department and inpatient wards. Eligibility was confirmed
through  clinical history, identification of the
product/container, and supportive clinical features.
Individuals with mixed pesticide ingestion, chronic
exposure, or pre-existing neurological or cardiovascular
illnesses that could distort clinical assessment were
excluded.

Sources and Methods of Participant
Selection

All patients presenting within 24 hours of exposure to a
known pyrethroid compound were screened. Patients who
met the inclusion criteria were enrolled consecutively
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until the required sample size was reached. This method
minimized selection bias by ensuring that every eligible
patient was included without preferential selection.

Inclusion Criteria
Age > 12 years.

Acute ingestion, inhalation, or dermal exposure to
pyrethroid insecticides.

Presentation within 24 hours of exposure.

Exclusion Criteria
Co-ingestion with other pesticides or drugs.

Pre-existing neurological or cardiovascular disorders that
could confound clinical assessment.

Chronic pyrethroid exposure.

Data Collection Procedures

Data were collected using a structured proforma designed
for this study. It captured demographic details such as age,
sex, and occupation; exposure characteristics including
the type of pyrethroid compound, route of exposure (oral,
dermal, or inhalational), estimated quantity, and the intent
behind exposure. Clinical information was recorded
systematically, covering neurological symptoms (tremors,
seizures, altered sensorium), gastrointestinal
manifestations (nausea and vomiting), cardiovascular
findings (tachycardia and hypotension), respiratory
symptoms  (dyspnea  or  bronchospasm), and
dermatological changes. Laboratory investigations
included complete blood count, liver and renal function
tests, serum electrolytes, and arterial blood gases when
indicated. Severity was graded using the Poison Severity
Score. Treatment details, need for ICU care, ventilatory
support, complications, length of hospital stay, and final
outcomes were documented. All assessments were
performed by the attending physicians, and the recorded
information was cross-verified by the study investigators
to ensure accuracy and consistency.

Treatment Protocol
Management was primarily supportive, including gastric

decontamination if the patient presented early,
intravenous fluids, anticonvulsants for seizures, oxygen
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therapy for respiratory compromise, and monitoring of
vital parameters. Specific antidotes are not available for
pyrethroid poisoning.

Bias Control Measures
Several measures were taken to reduce bias.

Selection bias was minimized by enrolling all consecutive
eligible patients.

Information bias was reduced by using a standardized
questionnaire and cross-checking exposure history with
containers brought by relatives.

Observer bias was controlled through uniform clinical
assessment protocols applied by trained clinicians.

Statistical Analysis

Data were analyzed using SPSS version 25. Continuous
variables were expressed as mean + SD. Categorical
variables were summarized as frequencies and
percentages. For group comparisons, the student’s t-test
was used for continuous variables because they followed
a normal distribution, while the Chi-square test was
applied for categorical variables. A p-value <0.05 was
considered statistically significant.

Ethical Considerations

This study received approval from the Institutional Ethics
Committee of KIMS&RF. and written informed consent
was obtained from all patients or their legally authorized
representatives.

Results
Participant Flow

A total of 68 patients presented to the emergency
department with suspected pesticide poisoning during the
study period. Of these, 63 patients had confirmed
pyrethroid exposure based on history or container
evidence. Three were excluded because of mixed
pesticide ingestion (n = 2) and delayed presentation
beyond 24 hours (n = 1). Finally, 60 eligible patients were
enrolled and analyzed.
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Figure 1: Participant Flow Diagram
Demographic Characteristics

The mean age of participants was 32.5 + 12.4 years, and
males constituted 63.3% (38/60) of the sample. Most
individuals were from rural areas (42/60; 70%) and

Table 1: Demographic characteristics of patients (n=60)

engaged in occupations with routine pesticide exposure,
including agricultural field work (58.3%), daily-wage
labour (25%), domestic workers (10%), and others (6.7%).
Suicidal ingestion accounted for 63.3% (38/60) of
exposures..Demographic profile of patient is as per table
1

Parameter

Number (%) or Mean + SD

Age (years) 325+124
Sex (M:F) 38:22
Rural/Urban 42:18

Mode of exposure

Suicidal: 38 (63.3%) Accidental: 22 (36.7%)

Route of exposure

Oral: 50 (83.3%) Dermal: 8 (13.3%) Inhalation: 2 (3.3%)

Clinical Features

Neurological symptoms formed the major part of the
clinical picture. Tremors were seen in 75% of patients,
while 30% presented with altered sensorium. Seizures
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occurred in 20%, and all of these were linked to Type 11
pyrethroid ingestion. Gastrointestinal complaints, mainly
nausea and vomiting, appeared in 60% of cases.
Cardiovascular findings included tachycardia in 40% and
hypotension in 10%. Respiratory symptoms such as
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dyspnea or bronchospasm were noted in 13.3%, and
dermatological manifestations—chiefly burning
sensations or erythema—were recorded in 16.7% of
patients.

Table 2: Clinical manifestations of acute pyrethroid poisoning (n=60)

Clinical Feature Number (%)
Tremors 45 (75%)
Nausea/Vomiting 36 (60%)
Altered sensorium 18 (30%)
Seizures 12 (20%)
Tachycardia 24 (40%)
Hypotension 6 (10%)
Dyspnea/Bronchospasm 8 (13.3%)
Dermatological manifestations 10 (16.7%)

Laboratory Abnormalities

Laboratory findings showed the following patterns:
Leukocytosis (>11,000/mm3) was present in 28.3% (17/60)
of patients. Mild hyponatremia (<135 mmol/L) occurred
in 20% (12/60). Hypokalemia (<3.5 mmol/L) was
observed in 11.7% (7/60). Mildly elevated liver enzymes
(AST/ALT > 2x ULN) were seen in 10% (6/60) of
patients, mostly in moderate to severe cases. Serum
creatinine elevation was noted in 5% (3/60), but none
required dialysis. Arterial blood gases, done only in
symptomatic cases, showed respiratory alkalosis in 6.7%
(4/60) patients with hyperventilation. These findings were
generally transient and improved with supportive care.

Correlation Between Pyrethroid Type /
Route / Amount and Severity

Type Il pyrethroid ingestion was significantly associated
with severe poisoning (Pearson Chi-square = 7.82, p =
0.02). Oral ingestion showed a strong association with
moderate-to-severe symptoms (Chi-square = 6.11, p =
0.04). Consumption of estimated larger quantities (>50

Table 3: Treatment and outcomes (n=60)

mL) correlated with higher Poison Severity Scores (Chi-
square = 8.53, p = 0.01). These associations indicate that
chemical subtype, route of exposure, and ingested amount
influence poisoning severity.

Severity of Poisoning

Severity was assessed using the Poison Severity Score
(PSS):

Mild: 32 patients (53.3%) — primarily tremors, nausea,
vomiting.

Moderate: 20 patients (33.3%) — altered sensorium,
tachycardia, mild hypotension.

Severe: 8 patients (13.3%) — seizures, respiratory distress,
or hypotension requiring ICU admission.

Treatment and Outcomes

All patients received supportive care, including
intravenous fluids, antiemetics, and anticonvulsants
where indicated. 8 patients (13.3%) required ICU
admission and ventilatory support. The mean hospital stay
was 4.2 + 1.8 days. There were 2 deaths (3.3%), both in
patients with severe Type II pyrethroid ingestion and
early-onset seizures.

Parameter

Number (%) or Mean £+ SD

Supportive care only

52 (86.7%)

ICU admission 8 (13.3%)
Ventilatory support 8 (13.3%)
Mean hospital stay (days) 42+1.8
Mortality 2 (3.3%)
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Discussion

Acute pyrethroid poisoning is becoming an increasingly
recognized cause of pesticide-related hospital admissions
in developing countries where these compounds are
widely used in agriculture and household settings [6,7]. In
this study, most patients were young adults, and the male
predominance reflected greater occupational and
domestic exposure among working-age men [8,9]. The
oral route accounted for most exposures, largely due to
suicidal ingestion, a pattern consistent with national
trends showing easy accessibility of pesticides and rising
self-poisoning episodes in low- and middle-income
regions [10,12]. Accidental dermal and inhalational
exposures occurred less frequently and were mainly
linked to spraying activities and unsafe household
handling practices [6,11].

Neurological features—tremors, altered sensorium, and
seizures—formed the core clinical picture. These
manifestations align with the known toxicodynamic
mechanism in which pyrethroids prolong sodium channel
opening and trigger repetitive neuronal firing [6,7]. Type
II compounds, because of the a-cyano structure, exert
stronger neurotoxic effects through additional chloride
channel interference, explaining their stronger association
with convulsions and severe central nervous system
involvement [8,9]. Gastrointestinal symptoms such as
nausea and vomiting were common yet short-lived, while
cardiovascular and respiratory findings appeared mainly
in moderate and severe cases. These systemic effects
likely represent autonomic dysregulation caused by
sustained neuronal hyperexcitability. The overall pattern
of predominantly mild-to-moderate toxicity corresponds
closely with published evidence showing that severe
systemic effects are relatively uncommon [8,10,12].

Severity grading showed that most patients had mild or
moderate poisoning, while severe cases formed a small
proportion. ICU admission was primarily needed in
patients with seizures or respiratory compromise. The
observed mortality rate of 3.3% is in line with prior
reports where prompt supportive care contributed to
favourable outcomes [9,10,12]. Treatment remained
entirely supportive, as no specific antidote is available.
Early gastric decontamination, intravenous fluids, seizure
control, and respiratory support formed the backbone of
management, and timely recognition of complications
remained crucial [6,8,9].
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The findings also draw attention to important public
health concerns. Although pyrethroids are marketed as
safer than organophosphates, intentional ingestion or
consumption of larger quantities can lead to serious
neurotoxicity.  Strengthening  pesticide  regulation,
ensuring safer storage practices, and incorporating routine
mental-health screening in high-risk communities are
essential steps to reduce the burden of such poisonings
[10-12]. The predominance of mild clinical presentations
and the low mortality rate further indicate that early
medical attention results in good outcomes. The strong
association between Type Il compounds and severe
manifestations provides a valuable clinical cue for early
risk stratification and more vigilant monitoring.

Generalizability

The findings are most applicable to settings with similar
demographic profiles, pesticide usage patterns, and
health-care infrastructure. Since the hospital caters largely
to rural and semi-urban communities where pyrethroid
use is widespread, the clinical patterns observed here may
reflect those seen in comparable regions across India and
other low- and middle-income countries. However,
generalizability to populations with different exposure
levels, occupational patterns, or health-care access should
be approached with caution.

Conclusion

Acute pyrethroid poisoning predominantly affects young
adults, often resulting from suicidal ingestion, and is
characterized mainly by neurological symptoms such as
tremors, altered sensorium, and seizures. Most cases are
mild to moderate in severity and respond effectively to
prompt supportive care, while severe cases require
intensive monitoring and ventilatory support. Mortality
remains low when timely management is instituted. The
findings highlight the generally favorable prognosis of
pyrethroid toxicity but emphasize the need for heightened
clinical awareness to ensure early recognition and
intervention. Preventive strategies, including public
education and stricter control over pesticide accessibility,
are essential to reduce the incidence and severity of such
poisonings.



Page | 7

Limitations

The study is limited by its single-centre design and
relatively small sample size, which restricts broader
extrapolation. The type and quantity of pyrethroid
ingested were based partly on patient or relative reports,
which introduces the possibility of recall inaccuracies.
Laboratory confirmation of specific compounds was not
available for all cases, and long-term neurological or
psychological outcomes could not be assessed due to the
short follow-up period. These factors limit the depth of
toxicological characterization.

Recommendations

Based on the present study, it is recommended that
healthcare professionals maintain a high index of
suspicion for pyrethroid poisoning in patients presenting
with unexplained neurological or gastrointestinal
symptoms, especially in agricultural regions. Early
diagnosis, prompt decontamination, and vigilant
supportive management significantly improve outcomes.
Training of emergency physicians and peripheral
healthcare workers in recognizing and managing pesticide
toxicity should be prioritized. At the community level,
awareness programs focusing on the safe handling,
storage, and disposal of insecticides are crucial.
Regulatory authorities should enforce restrictions on
over-the-counter sales and promote mental health
screening to prevent intentional self-poisoning incidents.
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