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poisoning in a newborn : Acase report and narrative review of
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Abstract:

Organophosphorous compound (OPC) poisoning in the newborn is a medical emergency but completely treatable
condition. Early recognition and treatment is of paramount importance in preventing fatality. A newbornmale of severe
perinatal asphyxia was admitted in our neonatal intensive care unit (NICU) with a history of maternal OPC poisoning
31 hours before delivery. We treated the case on urgent basis, had stormy neonatal course and finally baby went home
safely. OPC poisoning in newborn is a rare occurrence in the tropics. We report a rare case of transplacentally
transmission of OPC poisoning innewborn and it is going to be 3" and latest such reported case across the world upon

literature search.
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Introduction

Organophosphates are widely used insecticides but still poses
a serious health threat for all age groups. Common route of
poisoning are ingestion, inhalation, through skin and mucous
membrane and very rarely transplacental. Worldwide there
was debate regarding this rare route of transplacental
transmission. Neonatal organophosrouscompound (OPC)
poisoning is a very rare event and only few cases have been
reported so far.!* Some of the cases reported as babies born to
mothers who had OPC poisoning by ingestion either suicidal
or homicidal. Transplacental transmission of OPC poisoning
is an example of such event. The rapidity of onset of
symptoms of OPC poisoning depends on the dose, route of
exposure and the compound potency. The clinical
presentations of OPC poisoning in the newborn are
respiratory difficulty, copious oral secretion, diarrhea,
lethargy, jitteriness and seizure. The manifestations often
simulate neonatal sepsis and leads to diagnostic dilemma.
Careful clinical examination and early intervention is
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mandatory to treat the case. Confirmation can be done by low
level of plasma cholinesterase, more commonly
pseudocholinesterase level. Mother’s serum or breast milk
cholinesterase level could add in confirming the diagnosis.**
Treatment guideline includes general supportive measures
like airway control, adequate oxygenation, ventilation,
cardiovascular support. Mainstay of medical therapy include
specific antidotes atropine, pralidoxime and benzodiazepins.

Here wereport acute toxicity of OPC in a newborn acquired
transplacentally from pregnant mother who consumed OPC
with suicidal intent. There were only 2 cases reported in
literature worldwide®. To our knowledge, this is the 3%
documented case and presented as severe perinatal asphyxia
requiring artificial ventilation at birth, treated in time and was
successfully discharged.

Case Report:

A 25 years old multigravida mother with uneventful
pregnancy was hospitalized at 34 weeks of gestation with
acute toxic manifestation of OPC poisoning due to suicidal
intent at 31 hours before delivery. She was admitted directly in
intensive care unit (ICU) and was treated by supportive
therapy and specific antidote (atropine and pralidoxime). A
preterm, male baby weighing 2250 gm (low birth weight) was
delivered by caesarean section on the day of her admission.
Baby was severely asphyxiated (apgar score 3/10 at 1 min to
5/10 at 5 minutes) and meconium stained at birth. The baby
was apnoic, cyanosed and bradycardic. So, extensive
resuscitation was needed along with endotracheal intubation
(ET). Then the baby was shifted to neonatal intensive care unit
(NICU) and was placed on mechanical ventilator. The baby
required low setting in ventilation (rate 25, PIP 13, PEEP 5,
fl02- 30% in SIMV-PC mode), SpO2 maintained 98-99%.
Clinical examination showed the baby was hypotonic,
lethargic and bradycardic. Frequent ET suctioning was needed
for copious bronchial secretion. Capillary refill time was
delayed with mottled skin. The pupils were pin point,
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bilaterally constricted with no reaction to light.
Anthropometric measurements were age appropriate. 1% & 2
heart sound were audible, air entry equal on both lungs and
non-distended soft abdomen. Other systemic examination
revealed normal.

In the NICU, in view of pin point pupil and bradycardia,
excessive bronchial secretion, cholinergic overactivity was
considered. Inj Atropine was started at 0.05 mg/kg
intravenously over 15 minutes, maintained at 0.02 mg/kg/hr
and continued for 5 days. The baby showed initial clinical
improvement with the disappearance of cholinergic signs,
heart rate improved to more than 120 per minute as well
pupillary size to increase. Also patient started having
hypotension requiring inotrope support and had increased
oxygen requirement. Echocardiography at that time revealed
moderate persistent pulmonary hypertension of newborn
(PPHN) with patent ductus arteriosus (PDA). The baby
required fluid restriction and supportive therapy. The baby
also developed muscle twitching & fasciculation for which
infusion of inj. Pralidoxime was started at 10 mg/kg/hour at
about 48 hours of life and continued for next 7 days. The baby
had raised temperature of 100-101°F but septic workup was
normal.All  biochemical parameters were normal.
Acetylcholinesterase (AChE) level was very low (63% lower
than base line normal limit). With gradual improvement of
general condition in the 2"wk of life, there was sudden
deterioration of respiratory status with jerky respiration and
development of generalized convulsion. Anticonvulsant
therapy was given and convulsion was controlled. CSF study
was normal and ultrasonography of brain was unremarkable.
As the respiratory effort improved, baby was gradually
weaned from ventilator to continuous positive airway pressure
(CPAP) and then to oxygen by face mask. By the time, repeat
AChE level became normal. The baby was vitally stable,
clinically well and alert, tolerated oral feed. The baby was
discharged on day 15 of life, in room air with oralfeed.

Discussion with narrative review.

Organophosphate (OP) poisoning is potentially fatal. Prenatal
OPC exposure can affect fetal development. Newborns
exposed to maternal OPC during pregnancy has revealed
growth disturbance, metabolic disorders, and CNS morbidity
but no cardiac sequelae’. Suggested explanation is that the
cardiac tissue can withstand the damage more efficiently in
the fetal period and the changes may be transient.

OPCs are well known neurotoxin, which crosses the placental
barrier and inhibits acetylcholine esterase, resulting buildup
of acetylcholine in neuronal junction causing
severeneurotoxicity.®® Fetus and newborn are more
susceptible to neurotoxicity after exposure to OPC than
adults'?. This neurotoxicity results in lower threshold for
neonatal convulsion.'°The cause behind acute neurotoxicity in
newborn and fetus is immaturity of the microsomal enzyme
system and greater permeability of blood brain
barrier."""?’Developmental neurotoxicity studies have shown
prenatal exposure may be associated with increased risk of
developmental disorder, delay in cognition and attention
deficit in childhood'*-"5.
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Organophosphorus compounds inhibit acetylcholinesterase in
the central and peripheral nervous system causing an increase
in acetylcholine with the resultant muscarinic, nicotinic and
central signs.* Muscarinic signs are increased bronchial
secretions, excessive sweating, salivation, lacrimation,
meiosis, bronchospasm, vomiting, involuntary passage of
stool and urine. Cardiac manifestations comprise bradycardia,
hypotension and QT prolongation. Stimulation of the nicotinic
receptor results in twitching, fasciculation, muscle weakness
and flaccid paralysis. Stimulation of sympathetic ganglia
leads to hypertension and tachycardia. Central signs include
central nervous system (CNS) depression /convulsion and
coma.'°Bradycardia, which was aprominent sign in our patient
is found only in 15-20% infant. Muscle fasciculation and
seizures occur in one-fourth of all patients. In contrast
toadults, CNS depression manifesting as coma, stupor,
hypotonia and muscle weakness is seen in 90% children.!”

Nicotinic and central muscarinic effects are predominant in
neonates, unlike adults and children where only muscarinic
effects are seen'®.Our patient had history of severe perinatal
asphyxia at birth requiring immediate ventilation, this effect
was attributed by marked central muscarinic effect. In
addition, transplacental passage of atropine following
maternal atropinization might have contributed to perinatal
asphyxia of newborn at birth. CNS manifestation of altered
sensorium, recurrent seizure, cessation of spontaneous
respiration and hypotension which the baby had, indicative of
hypoxemic-ischemic encephalopathy (HIE), contributed by
mixture of nicotinic, muscarinic and central effect.

OP compounds cause 3 types of paralysis: a)Type I- acute
paralysis due to continuous depolarization of neuromuscular
junction, b) Type II- Intermediate syndrome which develops
24-96 hours after initial improvement, presents as respiratory
distress and weakness of proximal muscles, neck and trunk.
Neuromuscular transmission defect or toxin induced muscle
instability may be responsible for type II paralysis c) Type
IMl-organophosphorous induced delayed polyneuropathy
(OPIND), after (2-3) weeks of OPC exposure involves distal
limbs but spares proximal muscles, trunk, neck. It’s a rare
event, may persists weeks to years'®. Ourcase initially showed
Type 1 paralysis but later progressed to Type II paralysis.

The diagnostic hallmark of OP poisoning is reduction in
serum and RBC  cholinesterase  activity. =~ RBC
acetyl-cholinesterase activity is considered more sensitive and
specific for OPC poisoning'. A 50% or greater decrease below
normal laboratory value is consistent with the diagnosis of
OPC poisoning.?

Therapy is aimed at supporting ventilation as respiratory
failure is the usual cause of death, aspiration pneumonia and
hypotension are also encountered as possible causes.

Atropine is the mainstay of therapy, and can reverse the life
threatening features of this acute poisoning. Atropine only
blocks muscarinic effects. The recommended dose is 0.05
mg/kg intravenous followed by 0.02 to 0.05 mg/kg every 5-10
minutes till complete atropinization is achieved. A continuous
infusion of atropine at 0.02 to 0.08 mg/kg/hour has also been




used to maintain a steady atropinized state.”! Cholinesterasere
activators, oximes reverse both the nicotinic and muscarinic
effects. Oximes can be highly effective in restoring skeletal
muscle strength, reversing fasciculation and improving
diaphragmatic weakness. It should be administered as an
intravenous infusion over 30 minutes in a dose of 25-50mg/kg
within 24-48 h of exposure. The dose may be repeated after
1-2 hours then at 10-12 h intervals if cholinergic signs recur.?

Diazepam and other benzodiazepines are widely used for the
treatment of OP induced seizures, restlessness and agitation.
Recently, a quaternary ammonium compound glycopyrrolate
has been used as an antidote to OP poisoning. It is as effective
as atropine but has less tachycardia and fewer CNSeffects.?

Newer forms of therapies in OP poisoning are under active
research. One small uncontrolled study from Iran concluded
that the infusion of sodium bicarbonate significantly reduced
total hospital stay, total atropine requirement and the need for
intensive care therapy.” Magnesium sulphate, fresh frozen
plasma, antioxidants, Organophosphorus hydrolases and
galyclidine(NMDA receptor antagonist) are all potential
forms of therapies for thefuture.?>%

Conclusion:

Transplacental transmission of organophosphorous poisoning
is confirmed in our newborn baby. This is the 3" reported case
across the world. Immediate supportive and treatment with
specific antidotes could save the newborn, but patient needs
close observation and follow-up to assess future
neurodevelopment and long term outcome.
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