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Case Report

Unintentional Acute Cyanide Poisoning of an Infant
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Abstract
Background: Cyanide ingestion is particularly dangerous because of the early onset of severe symptoms, lack of suspicion and delay 
in diagnosis. Cyanide poisoning of infants is rare.

Case Report: An 11-month old girl presented in the emergency department in coma, hypothermic, bradycardic and gasping for air, 
after the ingestion of an unknown substance, later identified as a cyanide containing jewel cleaning solution. Her laboratory tests re-
vealed profound lactic acidosis. She was treated with the cyanide antidote kit with a rapid improvement of her clinical and laboratory 
state. Excessive methemoglobinemia was noted with no further adverse events. Her final outcome was excellent.

Discussion: Although unintentional ingestion of household substances is often in young children, cyanide poisoning is rare since the 
sale of consumer products containing soluble cyanide salts is prohibited. Patients rapidly progress to a stuporous state and tissue 
hypoxia in the absence of cyanosis may be a diagnostic clue, as well as the presence of severe lactic acidosis with a high anion gap. 
Sodium thiosulfate alone or with sodium nitrite or amyl nitrite is traditionally used as an antidote, but it results in methemoglobin-
emia, potentially dangerous.

Conclusion: Diagnosis of cyanide poisoning requires a high level of suspicion. Infants may be particularly vulnerable to cyanide 
ingestion and to the treatment induced methemoglobinemia.
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Background 
Cases of childhood exposure to cyanide are rare despite multiple potential sources, including inhalation of fire smoke, ingestion of toxic 

household and workplace substances, and ingestion of cyanogenic foods [1]. Cyanide ingestion is particularly dangerous because of the 
early onset of severe symptoms and lack of suspicion and, therefore, delay in diagnosis [2]. Manifestations, treatment and risk of antidotes 
are not well described in children, because all available information comes from only few published case reports. 

This case report describes the unintentional poisoning of an infant after ingestion of an unknown amount of a cyanide-containing 
jewelry-cleaner solution and points out some important issues in managing exposure to this toxin.

Case Report
A previously healthy 11-month old girl was transported to the emergency department (ED) by her parents because of a sudden al-

teration of her skin color and her level of consciousness, following the ingestion of an unknown powder stored in a vase in a cupboard 
containing household products. The baby was left alone for a few minutes in the kitchen, suddenly started crying and was found by the 
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mother next to an open vase containing a powder. Soon after that she became pale and lethargic. Until the arrival at the ED, approximately 
30 minutes after the ingestion, her state has dramatically deteriorated. She was unresponsive (Glasgow Coma Scale: 3), pupils sluggishly 
reactive bilaterally, gasping for breath, blood pressure indeterminate and no peripheral pulse palpable, heart rate 60 beats/min and 
temperature 35.4°C. No specific odor was noted and the oropharynx was unremarkable. All clothes were removed, she was intubated and 
ventilated with 100% oxygen, activated charcoal was administered via nasogastric tube approximately 40 minutes post ingestion, she was 
resuscitated with crystalloid fluids and transferred to the Pediatric Intensive Care Unit (PICU). 

At her admission in the PICU she was still in coma, mechanically ventilated with equal breath sounds bilaterally and oxygen saturation 
on room air 100%. She was hemodynamically stabilized after the initial crystalloid fluids (30 ml/kg of normal saline solution), with a 
blood pressure of 90/50 mmHg and pulse rate 135 beats/min. 

Investigations

Initial arterial blood gas (ABG) test revealed severe metabolic acidosis (pH 6.88, pO2 243.1 mmHg, pCO2 20.5 mmHg, HCO3
- 3.8 mmol/l) 

with high levels of lactic acid (exceeding 20 mmol/l) and methemoglobin in the normal range (1.2%). Venous blood gas analysis also 
revealed high pO2 (pH 6.84, pO2 222 mmHg, pCO2 25.6 mmHg HCO3

- 2.5 mmol/L) Other laboratory data were white blood cell count 31 
x 109/L, haemoglobin 100 g/L, platelets 315 x 109/L, sodium 140 mmol/L, potassium 3.8 mmol/L, chloride 101 mmol/L, phosphate 
3.42 mmol/L, blood urea 8.57 mmol/L, plasma creatinine 61.9 μmol/L, glucose 25.7 mmol/L, creatine kinase (CK) 251 U/l, aspartate 
aminotransferase (AST) 50 U/l, alanine aminotransferase (ALT) 11 U/l, creatine kinase myocardium isoenzyme (CK-MB) 15.18 μg/L and 
Troponin I 0.039 μg/L. The anion gap was 38 nmol/L and serum osmolality 310 mmol/kg Η2Ο. Urinalysis revealed glycosuria whereas the 
electrocardiogram (ECG) and chest radiograph were normal. 

Given the profound metabolic acidosis and the high serum lactate level, we focused on attempts to identify the ingested substance. 
On further questioning, it was found out that the maternal uncle was jeweler and that some of the materials he used were stored in the 
child’s home. The details that came up from the history as well as the clinical and laboratory findings pointed out the possibility of cya-
nide ingestion. The maternal uncle later confirmed the presence of this cyanide-containing solution at the site where the baby was found. 
Unfortunately, blood was not sent to determine the cyanide concentration.

Treatment

The patient was initially supported with intravenous fluids, mechanical ventilation with 100% oxygen and intravenous administration 
of sodium bicarbonate to correct the acidosis. With the strong suspicion of cyanide ingestion, the poison center was contacted at 2 hours 
after ingestion and the infant was treated with the nationally available antidote. Sodium nitrite 3% was administered at a dose of 6 mg/
kg (0.2 ml/kg) of body weight (BW), followed by 250 mg/kg (1 ml/kg) of BW of sodium thiosulfate 25%. The ABG test taken before the 
antidote administration revealed pH 7.09 and HCO3

- 8.7 mmol/l whereas after the administration the following values were noted at 30, 
75 and 120 minutes, respectively: pH 7.24, 7.26 and 7.35 and HCO3

- 15.0, 19.9 and 20.2 mmol/l. 

Excessive methemoglobinemia (38.7%) was noted 75 minutes after the administration of the antidotes. At that time haemoglobin was 
79 g/L and the infant was transfused with 10 ml/kg of BW packed red cells. The next measured value of methemoglobin was at 23.4%, 
with a further decrease at 12.4% five hours after the administration of sodium nitrite and sodium thiosulfate. 

Outcome and follow up

With continued supportive care, the patient’s acidosis resolved over the ensuing 8 hours and she was extubated 12 hours after her 
admission. Her neurological examination after the cessation of sedation was normal. 

At the second day in the ICU there was a significant increase in CK levels (maximum value 17340 U/l) as well as CK-MB (95.65 μg/L) 
and Troponin I (2.25 μg/L). There was no change in her ECG and no pathological findings from the echocardiogram. The CK elevation was 
treated with intravenous fluids and started decreasing at 48 hours after admission.
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Seventy two hours after admission, the patient was transferred to the pediatric ward without any ventilatory, renal or hemodynamic 
support and with no obvious neurological impairment.

Discussion
Unintentional ingestion of household substances containing poisons often involves young children [1,3,4]. Although the sale of con-

sumer products containing soluble cyanide salts is widely prohibited, cases of ingestion have been reported concerning children [5-9]. 
Only in few cases the accident was caused by a workplace solution [10,11] and this is very rare in recent years, since the sale of consumer 
products containing soluble cyanide salts is prohibited and it can mostly be found in industrial products. Our case was attributed to a 
jewel cleaning solution, possessed by a family member for professional use and inappropriately stored in the house. 

Clinical findings of acute cyanide poisoning are nonspecific and mainly attributed to tissues’ oxygen deprivation [12-14]; therefore it 
is difficult to diagnose cyanide poisoning on the basis of clinical findings. Venous blood in the cyanide-poisoned patient has a high partial 
pressure of oxygen and appears bright red. Accordingly, tissue hypoxia in the absence of cyanosis may be a diagnostic clue [15,16] as was 
in our case. Sometimes a smell of bitter almonds is noted but this is an unreliable finding and the ability to detect this odor is often absent 
[13,17].

The presence of severe lactic acidosis with a high anion gap is the most reliable finding in cyanide intoxication in adults [18]. No such 
data are available for children. Although whether children and adults are differentially susceptible to cyanide poisoning has not been 
systematically studied [1,18], it was proposed that children are more vulnerable than adults because of their lower body mass and im-
mature metabolic mechanisms [1,19-21]. In smoke-inhalation victims, where higher respiratory rates may also contribute to the level of 
intoxication, a slightly higher fatality rate was reported among patients younger than 14 years than older patients. Lower cyanide concen-
trations among the deceased children were also noted [16]. In the recent literature, there is no previous report of poisoning of an infant 
after cyanide ingestion, apart from an 11-month girl after administration of laetrile tablets [12]. Cyanide concentration in whole blood is 
elevated in acute poisoning but technical difficulties and long time required for results limit its clinical utility. 

The treatment of cyanide poisoning involves removing the patient from the source, striping all contaminated clothes, administration 
of activated charcoal and 100% oxygen, cardiorespiratory support and administration of the antidote [22,23]. Activated charcoal binds 
to cyanide poorly but it could have a favorable result when the amount ingested is expected to be high [24,25]. Hydroxocobalamin is the 
preferred antidote, because of its better risk/benefit ratio [23]. In Greece it is not licensed as a cyanide antidote and was not available for 
treatment of our case. If hydroxocobalamin is not available, sodium thiosulfate alone or with sodium nitrite or amyl nitrite may be used. 
The nitrite compounds produce methemoglobin, which competes with the cytochrome system for binding of the cyanide ion. Cyanomet-
hemoglobin is formed and cytochrome oxidase is restored. The extent of methemoglobinemia required to achieve its therapeutic benefit 
is undetermined; it is therefore suggested to use the lowest amount of methemoglobinemia that reverses the cyanide-induced clinical 
findings [1,26]. Additional therapeutic benefit by the nitrites may be achieved through alterations in the nitric-oxide redox pathway [26]. 
Elimination of cyanide predisposes its conversion to thiocyanate by the mitochondrial enzyme rhodanase. Thiosulfate provides the sulfur 
groups rhodanese requires for this conversion and this is the basis of sodium nitrite and sodium thiosulfate combination [27]. 

Nitrite-induced methemoglobinemia can be proven toxic as it further deteriorates the significant oxygen-carrying deficit. Younger chil-
dren and infants confront and additional hazard because of their higher proportion of fetal hemoglobin, which is more easily oxidized by 
nitrites to form methemoglobin [1]. Moreover, infants and young children have significantly reduced activity of methemoglobin reductase 
to convert methemoglobin back to normal hemoglobin [1]. It is generally advised that the level of methemoglobin should be kept below 
35 - 40% [27] and childhood should possibly necessitate even lower levels to compensate for the above-mentioned factors of suscepti-
bility. Methylene blue should likely reverse methemoglobinemia, but it was not administered to our patient because of the permissible 
methemoglobin level and its rapid decline with the aid of blood transfusion.

The blood cyanide concentration was not determined to our patient upon arrival and this is a limitation of this case report.
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Conclusion
Acute exposure to cyanide is a rare cause of morbidity and mortality in children and data on infantile cases are missing. Clinical mani-

festations in this case were non-specific: because of unexplained lactic acidosis, the history of the event was reviewed in details, until we 
reached the diagnosis. Young age was a significant risk factor, because of increased susceptibility to cyanide poisoning as well as treatment 
induced methemoglobinemia. Early decontamination, supportive measures, administration of antidote and careful monitoring of methe-
moglobin levels contributed to a favorable outcome.
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