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Pediatric Cyanide Poisoning After Ingestion of Apricot Seeds
Cocuklarda Kayisi Cekirdegi Yenmesi Sonrasi Siyandr Zehirlenmesi
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Abstract

Cyanide is one of the strongest and lethal poisons. Cyanide leads
to tissue hypoxia and lactic acid accumulation. Hydroxocobalamin
is a safe, fast and effective antidote that could be used, especially
in children. In this paper, we presented four cases of cyanide
poisoning caused by apricot seed ingestion. Three of the patients
were transferred to the paediatric intensive care unit, and
hydroxocobalamin was given, and their conditions improved rapidly.
This study aimed to draw attention to cyanide poisoning caused by
apricot seed ingestion and to hydroxocobalamin use as an antidote.
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Siyanlr en gicli ve en 6limcll zehirlerden biridir. Siyantr doku
hipoksisine ve laktik asid olusumuna neden olur. Hidroksikobalamin,
oOzellikle cocuklarda kullanilabilecek glvenli, hizli ve etkin bir
antidottur. Biz bu yazida kayisi cekirdedi alimina bagh siyanir
zehirlenmesi olan dért olgu sunduk. Ug hastamizda ciddi zehirlenme
bulgulari ile ¢cocuk yogun bakim Unitesine alindi ve andidot olarak
hidroksikobalamin verilerek, hizli dizelme saglandi. Amacimiz; kayisi
cekirdedi yenmesine bagl siyanur zehirlenmesine ve antidot olarak
hidroksikobalamin kullanimina dikkat ¢cekmektir.

Anahtar Kelimeler: Cocukluk cagi, siyanir, hihroksikobolamin,
zehirlenme

Introduction

Cyanide is one of the most potent and lethal poisons. Smoke
inhalation, industrial accidents, toxic substance intake with
domestic and workplace incidents, suicide attempts, terrorist
attacks and cyanogenic food intake producing cyanide can
result in cyanide poisoning.’? Oral cyanide intoxication results
from oral ingestion of several foods containing cyanogenic
glycosides.? Apricot seeds are more toxic than others because
of their high cyanogen concentration and their ability to
easily release hydrogen cyanide contents. Apricot seeds do
not release cyanide in large amounts; however, their toxicity
increases when chewed. It is known that the cyanide content
of apricot ranges between 0.089 and 2.17 mg/g and that
previous studies found a fatal dose of between 0.56 and
1.52 mg/kg.* Cyanide causes tissue hypoxia by inhibiting
cytochrome oxidase. As a result of anaerobic metabolism,
lactic acidosis with high anion-gap develops.>® Mortality rate
is higher in patients who are not diagnosed and treated

immediately.”® The absence of underlying chronic disease,
sudden onset of clinical findings, a history of food intake
containing cyanogenic glycosides and a bitter almond smell
in the breath suggest the diagnosis of cyanide intoxication.*'
Serum cyanide level should be measured in cases with a
suspicion of cyanide intoxication.'? In serious cases (mental
changes, severe metabolic acidosis, convulsion and resistant
hypotension), accurate and rapid antidote treatments are life
saving. Drugs including sodium thiosulfate, sodium nitrite,
amyl nitrite and hydroxocobalamin can be used as antidotes.
Hydoxycobalamin has become an ideal antidote especially in
children because of the potential side effects of nitrites.’

In the literature, there are a few studies evaluating cyanide
poisoning in children due to apricot seed ingestion. Therefore,
we aimed to evaluate cyanide poisoning due to apricot seed
ingestion consumption and hydroxocobolamine use in cyanide
poisoning.
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Case Reports

Case 1

A 2-year-old girl was transferred by the emergency medical
services (EMS) to the pediatric emergency department (PED)
with complaints of vomiting, respiratory distress, cyanosis
and loss of consciousness (LOC) that developed 30 min after
eating a handful of fresh apricot seeds. Initial evaluation of
the patient revealed tachycardia (150 beats/min), prolonged
capillary refill time (5-6 s), hypotension (60/25 mmHg), low
Glasgow Coma scale [(GCS) 5/15], mydriatic pupils, poor
light reflex and hypopnea. The patient was intubated, and
intravenous fluid treatment and dopamine infusion (5 mcg/
kg/min) were administered. Blood gas analysis showed high
anion-gap metabolic acidosis and high lactate level (Table 1).
Her complete blood count (CBC), biochemical values and
coagulation parameters were within normal limits. Based
on physical, clinical and laboratory findings and apricot seed
ingestion history, acute cyanide poisoning was considered,
and the patient was transferred to the pediatric intensive care
unit (PICU). As early as 8 h after admission, hydroxocobalamin
(70 mg/kg) infusion was administered. After 12 h of the
hospitalisation, dopamine treatment was stopped, and the
patient was extubated. On the second day, the patient was
discharged from the PICU.

Case 2

A 3-year-old boy was admitted by EMS to the PED with
respiratory distress and LOC. He complained of abdominal
pain, nausea and vomiting after eating six to seven apricot
seeds. The initial evaluation of the patient revealed tachycardia
(150 beats/min), prolonged capillary refill time (4-5 s),
hypotension (60/40 mmHg) and low GCS (9-10/15). Nasal
continuous positive airway pressure (CPAP) and intravenous
fluid treatment were initiated. Blood gas analysis showed high
anion-gap metabolic acidosis and high lactate level (Table 1).
CBC, biochemical values and coagulation profile were within
normal limits. In the 12 h after exposure, a cyanide kit was
provided, and hydroxocobalamin (70 mg/kg) infusion was
administered. Nasal CPAP and intravenous fluid treatment
were stopped 18 h after hospitalisation. He was discharged
from the PICU after 2 days.

Table 1. Blood gas parameters of patients at the emergency
department

Case pH pCo, HCO,(mmol/L) BE(mmol/L) Laktat
(mmol/L)

1 6.96 38 8.5 22 12

2 7.11 29 9.1 20 13.5

3 7.1 35 9.70 20 13.1

4 7.25 36 15 20 9.58
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Case 3

A 2.5-year-old girl was admitted to the PED for vomiting
and LOC after 2 h of eating four to five apricot seeds with
her sibling. The initial evaluation of the patient revealed
tachycardia (160 beats/min), prolonged capillary refill time
(4 s), normotension (100/50 mmHg) and low GCS (9/15).
Nasal CPAP and intravenous fluid treatment were initiated.
Blood gas analysis showed high anion-gap metabolic acidosis
and high lactate level (Table 1). CBC, biochemical values and
coagulation profile were within normal limits. The patient was
transferred to PICU with a diagnosis of cyanide poisoning.
Within 6 h of hospitalisation, hydroxocobalamin (70 mg/kg)
was initiated. After 24 h, all vital signs and laboratory findings
returned to normal, and he was discharged from the PICU.

Case 4

A 3.5-year-old girl was admitted to the PED with complaints
of abdominal pain, vomiting and weakness 2 h of eating
four to five apricot seeds with her sibling (Case 3). The initial
physical vital signs were as follows: a regular heartbeat of
130 beats/min, respiration rate of 25 breaths/min, blood
pressure of 100/60 mmHg with a capillary refill of 2 s and
oxygen saturation of 98% via oxygen mask. Her GCS was 13.
High anion-gap metabolic acidosis and high lactate level were
detected in blood gas analysis (Table 1). CBC, biochemical
values and coagulation profile were within normal limits. The
patient was hospitalised at the paediatry service with the
diagnosis of cyanide poisoning. Antidote treatment was not
required. After 24 h, all vital signs and laboratory findings
returned to normal, and she was discharged.

Discussion

In various regions of the world, foods containing cyanide
are consumed. The seeds of fruits such as cherry, almond,
apricot, peach, plum, lima bean, potato, radish, turnip, corn
and cassava plant can be ranked among their nutrients.
Apricot seeds involve natural amygdalin, and after ingestion,
they produce cyanide by hydroxylation of glucosidase and
emulsion enzymes.>™ It is known that the cyanide content
of apricot ranges between 0.089 and 2.17 mg/g.# The toxic
level is 1 mg/L, and consuming more than 3 mg/L is fatal.’
Children are more susceptible to cyanide poisoning than adults
because of their low body mass and high basal metabolic
rate. In literature, patients show symptoms of poisoning after
eating 5-25 apricot seeds according to their age and weight.
Based on the information obtained from the families of our
patients, they ate 4-10 apricot seeds. There was no correlation
between the number of apricot seeds ingested and clinical
symptoms.®
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Cyanide leads to anoxia by inhibiting cytochrome oxidase at
the cellular level. Lactic acid production increases as a result
of anaerobic metabolism, and metabolic acidosis with high
anion-gap forms. The most affected organs are the heart,
kidneys and lungs. In mild cases, vomiting, dizziness, metallic
mouth taste, apathy, anxiety and hyperpnea have been
observed. Following that, dyspnoea, bradycardia, arrhythmia,
cyanosis and changes in consciousness can occur. In severe
cases, progressive coma, convulsions, shock, pulmonary
oedema and cardiovascular collapse can occur and result
in death.” The symptoms of our patients appeared 0.5-2
h after they had eaten the seeds, and their first complaint
was vomiting. The three patients admitted in the PICU
manifested unconsciousness, respiratory  distress and
apparent circulatory impairment findings. The laboratory tests
showed metabolic acidosis with high anion-gap. Differential
diagnoses included ketoacidosis, renal failure and drug and
chemical substance intake (salicylate, phenformin/metformin,
methanol, formaldehyde, ethylene glycol, paraldehyde,
etc.) as they could also cause metabolic acidosis with high
anion-gap. It is difficult to establish the diagnosis of cyanide
poisoning. Food intake involving cyanide, abrupt impairment
in a clinical situation, rapidly emerging metabolic acidosis and
bitter almond smell in the breath are important clues for the
diagnosis.* In suspicious cases, a blood cyanide level can be
measured; however, blood level and clinical findings are not
always correlated. Blood level results are not necessary before
treatment.' We did not check the blood levels of our patients
because their clinical and laboratory findings were very typical
of cyanide poisoning, and also, the blood level could not be
checked in any of the close centres. In these patients, the
basic treatment approach is supportive treatment such as
adequate airway management, oxygen and intravenous fluid.
Gastric lavage and activated charcoal can be used in the early
stages of poisoning. Sodium bicarbonate therapy has been
recommended for patients with lactic acidosis.

For mild cases, supportive treatment is sufficient; on the
other hand, antidote treatment must be given absolutely for
cases with mental mood changes, severe metabolic acidosis,
resistant convulsion and hypotension. Cyanide antidote
kit (amyl nitrite, sodium nitrite and sodium thiosulfate),
Dicobalt EDTA (Kelocyanor), Hydroxocobalamin (Cyanokit)
and 4-dimethylaminophenol can be used as antidotes. In
recent years increasing use of hydroxocobalamin; It forms
nontoxic cyanocobalamin by binding to the cyanide molecule
and provides its excretion with urine.' Since it shows a rapid
effect and does not have any serious adverse effects, it is
an appropriate antidote, particularly in children.” We applied
70 mg/kg hydroxocobalamin infusion for three patients
with severe intoxication findings and ensured rapid clinical

recovery in them. Supportive treatment was applied to the
fourth patient displaying mild poisoning findings, and he was
discharged from the hospital with healing.

There are a few studies in the literature evaluating cyanide
poisoning cases due to apricot seed ingestion, particularly
in children. The first case was published in Turkey in 1964.™
In the literature, three paediatric patients, including two
based on apricot seed intake and one bitter almond intake,
were reported between 2010 and 2017."72°2" A total of
seven paediatricc patients received hydroxocobalamin as an
antidote in the literature.®?'

In conclusion, cyanide poisoning should be considered in cases
with sudden onset of vomiting, change of consciousness,
circulatory disorder and high anion-gap metabolic acidosis,
particularly in patients with a history of apricot seed
consumption. It should be kept in mind that antidote
treatment is life saving in patients with severe symptoms.
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