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Agriculture is a foundational pillar of the Indian economy.
Insecticides constitute the largest share of pesticide use in
Indian agriculture. Self-poisoning with pesticides accounts for
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a large percentage of suicides, particularly in rural areas where
these chemicals are easily accessible. Chlorantraniliprole is a
novel, new-generation anthranilic diamide insecticide that is
increasingly used in Indian agriculture due to its perceived
low toxicity to mammals and high selectivity for insect
ryanodine receptors. This case report aims to highlight the
potential for significant, previously underreported, adverse
effects following acute human ingestion.
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INTRODUCTION

Chlorantraniliprole is a relatively new insecticide in the
anthranilic diamide class, widely used in modern agriculture
throughout the world, including India. Despite its perceived
safety profile, increased use of chlorantraniliprole has led
to a rise in exposures, both accidental and intentional, in
agricultural environments. There is emerging evidence,
primarily from individual case reports in medical literature
that large exposures can lead to serious adverse effects,
including cardiac issues like complete atrioventricular
heart block. This case study examines a specific instance of
acute chlorantraniliprole poisoning in India where a patient
experienced symptomatic complete heart block. The purpose
is to describe the clinical presentation, the challenges
encountered in management, and the potential for severe
toxicity from this common agricultural chemical.

CASE REPORT

A 19-year-old male presented to our emergency department
following the ingestion of approximately 120ml of
Insecticide containing chlorantraniliprole with complaint of
nausea, multiple episodes of vomiting, abdominal pain and
altered sensorium.On initial examination in the emergency
department patient’s GCS was- E1V2M3(6/15) and had
respiratory distress. He was intubated, RT inserted and
gastric lavage with normal saline followed by administration
of activated charcoal 1gm/kg single dose done and kept on
Mechanical ventilator. Measurement of vital signs revealed
a BP of 80/40 mmHg and a pulse rate of 58 beats/min. The
patient was shifted to the ICU.His pupils were constricted
and there was no evidence of head injury or other bodily
trauma. On auscultation bilateral coarse crepitation were
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present on chest. ABGA measurement while the patient
was receiving 100% oxygen via IPPV mode of mechanical
ventilation was following: pH, 7.1; PCO2- 54 mm Hg; PO2-
171lmm Hg; serum bicarbonate level- 16.5 mEq/L Tidal
volume, 450 mL; Respiratory rate, 18 breaths/min, positive
end-expiratory pressure, 7 cm H20 and Fi02- 100%. A chest
radiograph showing bilateral diffuse pulmonary infiltrates.
Antibiotics (cefoperazone + sulbactam + Levofloxacin) ,
antacids, and I'V fluids started. Initial investigations revealed
Hb- 13.7 gm/dl, WBC- 19730 cells/uL, Platelets- 2,55,000
cells/uL,S. Create-0.82 mg/dl, SGPT-30.7 U/L, S.Sodium-
139 mEq/L, S. Potassium-4.07 mEq/L. S.Cholinesterase
level was 1728 U/L. Inotropic support of Noradrenaline
(2 amp) + 46 ml NS infusion and Dopamine (lamp) + 45
ml NS infusion started. Patient went into bradycardia (30
beats/min ) with hypotension (BP- 60 systolic). Inj. Atropine
1.2mg iv stat given and Inj.Adrenaline Samp + 45ml NS
infusion started. Ultrasound guided right internal jugular
vein central venous catheter inserted. After multiple doses
of Inj. Atropine bradycardia persisted, so Inj. Atropine
infusion started. ECG s/o Complete Heart Block (Figure-1)
so transcutaneous cardiac pacing done. Ventilatory and
inotropic support continued on second day also. GCS was
improved on second day and patient started fighting so
Inj. Midazolam infusion was started. Inotropes titrated
according to BP. On 3" day transthoracic echocardiogram
showed normal ejection fraction and no regional wall
motion abnormalities with improvement in hemodynamic
parameters. Transcutaneous pacing and Midazolam infusion
were stopped on 3™ day. On 4" day gradually inotropes
tapered and ventilatory settings changed to assist controlled
mode to pressure support ventilation. On 5" day Patient was
maintaining oxygen saturation on ET tube with T-piece at
6-8 ltrs of oxygen. Gradually Oxygen requirement decreased
and patient extubated on 6™ day and kept on Oxygen mask.
On 7" day continued symptomatic and supportive care with
tapering of oxygen and patient immobilized from bed. He
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Figure-1: ECG Showing Complete Heart Block

was discharged subsequently after psychiatric counselling.
DISCUSSION

Agriculture is a cornerstone of the Indian economy, serving
as the primary source of livelihood for about 55% of the
population. Pesticide self-poisoning is a major public
health issue in India and a common method of suicide,
particularly in rural areas, though official data is believed
to be a significant underestimation of the actual numbers.
(1l While official National Crime Records Bureau (NCRB)
data recorded 441,918 pesticide suicides between 1995 and
2015, more rigorous estimates suggest the true number of
deaths from pesticide self-poisoning may be closer to 70,000
deaths each year. P¥1 According to NCRB data, suicide by
insecticide poisoning rates increased between 2014 and 2021
among males (from 1.51 to 2.73 per 100,000 population),
while rates for females also showed an increase (from 0.74
to 1.14 per 100,000 population). 2314

Chlorantraniliprole is 3-bromo-4’-chloro-1-(3-
chloro-2-pyridyl)-2’-methyl-6’-(methylcarbamoyl)
pyrazole-5-carboxanilide and it belongs to the chemical
group diamides.! It inactivates the insect ryanodine (RyR)
receptors, which is responsible in the modulation of the
Calcium release into the cytoplasm and it leads to muscle
contraction, paralysis and eventual death of the organism.
61 Insects possess a single form of the ryanodine receptor
distributed in muscle and neuronal tissue, but mammals
possess three forms which are widely distributed in muscle
and nonmuscle tissues. Animal studies done in cRyr2KO
mice shows significantly decreased heart contraction by
echocardiography and reduction in RYR2 protein levels
upto 50%."" ECG wave patterns have indicated decreases
in heart rate as sinus bradycardia and AV block were also
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observed, this indicates decreased in cardiac contractility
as well as cardiac conduction defects.”” There are limited
data available regarding human exposure of this substance.
We ruled out almost all possible causes for this condition
so we can hypothesize that complete heart block and
muscle weakness might be because of this chemical
substance. We can hypothesize that this compound acts like
Organophosphorus compound by clinical manifestations and
low s.cholinesterase levels.

The diagnosis of Chlorantraniliprole ingestion is based
primarily on the history of exposure. There is no specific
confirmatory test for the same. Initial evaluation should
include CBC, PT/APTT, serum electrolyte, random blood
sugar,S.Cholinesterase levels, RFT, LFT, ABGA, Chest
X-ray, ECG and a drug screen. There is no specific antidote
is available so following diagnosis treatment is gastric
lavage with activated charcoal, symptomatic and supportive
care. Respiratory and cardiovascular support must be started
as early as possible in terms of intubation and mechanical
ventilation plus IV fluids and inotropic support.
AjayKumarMishraetal®reportedacaseofChlorantraniliprole
ingestion with a Mobitz Type I atrioventricular (AV) block,
managed by a temporary pacemaker. Esha Singhal et al®
reported a case of Chlorantraniliprole poisoning who needed
CPR and prolonged mechanical ventilation. Bhattacharya et
all'% also reported a case of poisoning with same compound
who required intubation and mechanical ventilation. Pratigya
Paudel et all'! reported a case of Chlorantraniliprole
poisoning with symptoms were limited to vomiting and mild
drowsiness and managed conservatively.

SUMMARY

Toxicological data of Chlorantraniliprole ingestion from
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animal studies as well as few published case studies have
suggested possible toxicities such as bradycardia, AV block,
hypotension, muscle weakness, respiratory depression,
hepatic enzyme abnormalities, and CNS depression. In our
case patient developed complete heart block and respiratory
depression which was managed by timely interventions and
proper supportive care. All these effects are rare and not well
documented in humans, we suggests vigilant monitoring and
timely interventions in acute exposures.
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