[ ¥ Case Report

An Unusual Acute Cyanide Intoxication

Abstract

Suicide with cyanides is relatively rare but highly lethal. The lethal oral dose of cyanide salts is
200 mg, and concentrations >3 mg/L may be potentially lethal. The symptoms of poisoning are
predominating in the central nervous system and cardiovascular system. We report the case of a
43-year-old goldsmith man who presented with self-poisoning by cyanide salt ingestion. Patient’s
symptoms included confusion, cardiac arrhythmias, hyperkalemia, leukocytosis, metabolic acidosis
with high anion gap, hypotension, and then hypertension. The cause of the patients poisoning was
not initially diagnosed. Intensive supportive treatment was performed. The patient died on the 3™ day
of admission following cardiac arrest. At autopsy, hemorrhagic gastritis and cherry-red discoloration
of the chest muscles were observed. Forensic toxicology showed cyanide in the blood and tissues.
Cyanide poisoning could appear in different forms, and like our case, the symptoms can last for

several days with nonspecific symptoms.
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Introduction

Suicide with pure cyanides (CN) is
relatively rare.l!” Hydrogen CN (HCN),
sodium CN, and potassium CN are
extremely toxic and highly lethal.
CN used in some industries such as
metallurgy, electroplating of  gold,
chemical processes, and laboratory,
and unfortunately in criminal activity,
illicit euthanasia, and suicide attempts.™
Suicide with CN is one of the methods
used by goldsmiths and chemists.®) CN
exerts its toxic effects by induces cellular
hypoxia and followed by connecting to
the ferric atom and inhibiting intracellular
cytochrome oxidase at the cytochrome
a3c portion of the electron transport
chain, and leading to rapid disruption of
vital functions.™

CN salts release HCN gas in contact
with water and gastric acid. Unlike HCN
gas, symptoms caused by the ingestion
of cyanogenic chemicals can be delayed
for 3-24 h. The lethal oral dose of CN
salts is 200 mg, and a whole-blood CN
level in excess of 2.5 mg/L is associated
with coma and respiratory depression and
concentrations >3 mg/L may be potentially
lethal. Elimination half-life of CN is
1.2-66 h.23
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Acute CN poisoning symptoms include
headache, vertigo, confusion, palpitations,
metabolic acidosis, acute respiratory failure,
and hyperventilation. It can rapidly progress
to a coma, hypotension, bradycardia,
seizures, cardiorespiratory arrest, shock,
and death.'”” The treatment of CN
toxicity includes immediate supportive
management, decontamination  (gastric
lavage and activated charcoal), correction
of acidosis, crystalloids, and vasopressors
for hypotension and antidotal therapy. The
most commonly used effective antidotes
are hydroxocobalamin and combination of
sodium nitrite and sodium thiosulfate.”!

The signs and symptoms of an unusual
case of CN salts compounded suicide
were described. This case has nonspecific
and long-lasting symptoms. Furthermore,
significant findings have been observed in
its autopsy.

Case Report

A 43-year-old goldsmith man with a past
history of addiction and hypertension was
transferred by the emergency service due
to decreased consciousness and unknown
poisoning. The patient was referred to
the medical toxicology department of
Khorshid Hospital in Isfahan on January
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30, 2018. The patient had a history of suicidal thoughts and
committed suicide several times in the past with different
drugs. The patient had used opium, alcohol, and recently
methadone. Patient medications history includes captopril,
amlodipine, and diazepam. On examination, the patient was
lethargic. The pupils were miotic and reactive. Deep-tendon
reflexes were +2. The distal pulses were weakened, but
heart and lung examinations were normal. Initial vital signs
included a body temperature of 36.8°C, heart rate at 69/
min, a respiratory rate of 14/min, blood pressure at 85/45
mmHg, and 90% finger pulse oximetry. Mismatch between
pulse rate and blood pressure was observed. Metabolic
and respiratory acidosis with a high anion gap (30.6) and
hyperkalemia were observed in tests (venous blood PH:
7.028, PCO,: 75.1 kPa, PO,: 27 kPa, HCO,: 18.8 mmol/L,
base excess: —13.3 mmol/L, K: 7 and Na: 137).

In the 1% h of hospitalization, the patient had severe thirst.
Blood pressure had dropped (80/50 mmHg), and the pulse
rate gradually elevated. Conservative management with
normal saline, intravenous sodium bicarbonate, and then
vasopressor were started. Electrocardiogram revealed
wide QRS complex tachycardia. The patient was then
shocked twice with 100 and 200 joules, and then, 150 mg
of amiodarone was injected. The echocardiogram showed
conserved ventricular function with an ejection fraction
of 55%. The patient intubated and was transferred to the
intensive care unit (ICU). Brain computed tomography
scan was normal.

In ICU, blood pressure was not detected. The patient
was given calcium gluconate, magnesium sulfate, insulin
plus dextrose, hydrocortisone, N-acetylcysteine, and
norepinephrine infusion. The central venues catheter was
inserted. Blood pressure increased for a few hours but
decreased again. On the second day, the patient regained

consciousness and said he had taken a CN-containing
compound. Nephrology consult was performed, and the
patient was dialyzed for 4 h.

In the next few hours, the patient’s condition became
unstable again. On the 3" day, refractory hyperkalemia
and cardiac arrhythmias, especially ventricular tachycardia,
and severe change in paraclinical tests (high PCO, gradual
decrease in SPO, leukocytosis, gradual decrease in platelet
count, increase in creatinine, international normalized
ratio, alanine aminotransferase, aspartate aminotransferase,
creatine phosphokinase, and lactate dehydrogenase)
were the important patient symptoms. These can indicate
progression to pulmonary edema and multiorgan failure. The
patient died of cardiac arrest 63 h after admission despite
prolonged cardiopulmonary resuscitation) [Figure 1].

In postmortem investigations, smell of bitter almond was
terrifying. The gastric mucosa was highly inflammatory
and completely irritated. Chest muscles showed marked
cherry-colored appearance. Forensic toxicology showed CN
in blood and tissues.

Discussion

In this report, we presented the case of fatal CN
poisoning that had some nonspecific and prolonged
signs and symptoms. Suicide with all types of CNs is
rarely seen in the clinical toxicology wards of Iran and
especially Isfahan due to the severity of the poisoning,
which leads to patient’s death before admission in the
hospital. However, according to the Forensic Medicine
Organization, in cases of fatal poisoning, CN poisoning is
significant.’®? CN poisoning in our goldsmith patient was
suicidal and often occurred in specific jobs such as jewelry
store in Iran.[) The early clinical effects of CN poisoning
are generalized, nondiagnostic, and nonspecific.’) Thereby,

« Signs & Symptoms: confusion, cardiac arrhythmias, hyperkalemia, leukocytosis, metabolic
acidosis with high anion gap, hypotension

-,

Amiodarone

« In Ward: severe thirst, Wide QRS Tachycardia, EF:55%, Decreased blood pressure
* Management: Supportive Care , Sodium bicarbonate, Vasopressor,Intubation, CPR .

consciousness

« Diagnosis: Cyanide poisoning

« In ICU: Improving metabolic acidosis and continuing respiratory acidosis, Increased

« Cardiopulmonary monitoring, Dialysis.

« In ICU: Refractory hyperkalemia, Increased BP, Decreased SPO2,Multi organ failure,
Cardiac arrhythmias, Cardiac arrest and Death
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Figure 1: Timeline of progress of patient during admission
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it is difficult to diagnose toxicity correctly and quickly,
that’s why our patient’s poisoning has not been diagnosed.
Clinical manifestations are due to rapid dysfunction of
oxygen-sensitive organs. The findings are predominating
in CNS and cardiovascular system.! The typical
seriously poisoned patient has a loss of consciousness,
hyperventilation, hypotension, and bradycardia.”?. The
most of these symptoms were observed in the reported
case. Laboratory findings include elevated venous oxygen
saturation, increased anion gap severe metabolic acidosis,
and elevated lactate concentration.> Unlike many studies,
our patient’s venous PO2 was normal with no seizures.

Unfortunately, in this case, the diagnosis and consequently
treatment were delayed due to the lack of proper history and
unavailability of serum CN, lactate, and other toxin levels. In
the US, 74% of CN poison patient do not receive an antidote,
mostly because of the failure of the initial treatment team
to diagnosis the poisoning.®! In our country, none of CNs
antidotes are easily available because of sanctions. A smell
of bitter almonds and cherry-red skin color are uncommon
and were not noticeable in our patient. Electrocardiographic
changes in CN are nonspecific, and the most important
finding of our case was ventricular tachycardia. Unlike this
case, it was reported in previous cases that eye pupils were
mydriatic and responsive to light.[*%]

Gastrointestinal CN toxicity occurs after the ingestion
of CN salts and causes hemorrhagic gastritis, and as a
result, abdominal pain, nausea, and vomiting. Hemorrhagic
gastritis is frequently seen on autopsy and is secondary to
corrosive nature of these salts. This complication is only
seen in prolonged CN poisoning.>'” In our case, which
died after 3 days, this finding was observed at autopsy.
Numerous textbooks report a cherry-red discoloration
of the lividity, in our case, this finding was observed in
autopsy.1%

Conclusion

Cyanide poisoning could appear in different forms, and
like our case, the symptoms can last for several days with
nonspecifc symptoms.
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