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Introduction

Cyanide poisoning is a serious
and potentially fatal condition
caused by exposure to cyanide
compounds.

Early symptoms include
headache, dizziness, fast heart
rate, shortness of breath, and
vomiting.

This phase may then be followed
by seizures, slow heart rate, low
blood pressure, loss of
consciousness, and cardiac
arrest.




Causes of Cyanide
Poisoning

O Cyanide exists in several forms, including hydrogen cyanide gas, sodium cyanide, and
potassium cyanide. Each type has specific sources and uses, particularly in industries
such as mining and manufacturing.

O Burning materials like plastics, synthetic fabrics, and foams release hydrogen cyanide
gas.

O Workers in industries like gold mining, chemical manufacturing, or pesticide production
may be exposed to cyanide in gas form.

O Foods like bitter almonds, cassava, and apricot seeds contain cyanogenic compounds,
which release cyanide when consumed in large amounts or improperly prepared.

O Workers in certain industries or laboratories may accidentally absorb cyanide through the
skin.

0 Cyanide can be found in certain chemicals or poisons, which may be ingested either
accidentally or as a form of poisoning.



Signs and symptoms

Symptoms of cyanide poisoning can include headache, dizziness, shortness of breath, nausea, and in severe
cases, loss of consciousness or seizures. Prompt recognition of these symptoms is crucial for effective treatment.

Stage Symptoms

Early Symptoms - Headache

- Dizziness or confusion

- Nausea and vomiting

- Shortness of breath

- Rapid heart rate (tachycardia)
- Restlessness or anxiety

Progressive Symptoms - Severe difficulty breathing

- Cyanosis (bluish discoloration of the skin,
especially around lips, face, and extremities)
- Confusion, disorientation, or agitation

- Seizures

- Chest pain

Late Symptoms - Coma
- Cardiac arrest
- Respiratory failure




Treatment Approaches

Treatment Step

Description

Immediate Actions

Remove from exposure, call emergency services

Oxygen

Administer 100% oxygen to displace cyanide from cells

Antidotes

Sodium thiosulfate, hydroxocobalamin, and sodium
nitrite

Supportive Care

Intravenous fluids, vital signs monitoring, seizure
ole]plife]

Advanced Support

Intubation, mechanical ventilation, cardiac monitoring,
and medications

Observation and Follow-up

Monitor patient in ICU for several hours to detect
delayed symptoms




Treatment by Sodium Thiosulfate

Sodium thiosulfate is one of the most commonly used antidotes for cyanide poisoning. It works
by helping the body convert cyanide into a less toxic substance that can be safely excreted.

‘Mechanism of Action:

« Sodium thiosulfate provides sulfur ions that bind with cyanide to form thiocyanate, a
much less toxic compound. This reaction occurs primarily in the liver.

« Thiocyanate is then excreted in the urine, thus removing cyanide from the body.

« The conversion process is facilitated by the enzyme rhodanese, which catalyzes the
reaction between cyanide and thiosulfate.

sAdministration:

» Sodium thiosulfate is typically administered intravenously (IV). It is often used in
combination with sodium nitrite or hydroxocobalamin for more severe cases.

»  Dosage: Acommon dosage for sodium thiosulfate is 12.5 g IV over 10-20 minutes in
adults, though the exact dose may vary based on the severity of poisoning.



Treatment by Hydroxocobalamin

Hydroxocobalamin is a form of vitamin B12 that is used as an antidote for cyanide poisoning. It
is a newer, highly effective treatment and is increasingly used in place of sodium nitrite.

*Mechanism of Action:

» Hydroxocobalamin directly binds to cyanide to form cyanocobalamin, a vitamin B12
derivative. Cyanocobalamin is non-toxic and is readily excreted in the urine.
» This process effectively removes cyanide from the bloodstream and reduces its toxic

effects on the body's cells.

sAdministration:

« Hydroxocobalamin is usually given intravenously. It is often administered asa 5 g IV
bolus over 15 minutes. Additional doses may be given if necessary, especially in severe

poisoning cases.
« The treatment can be given rapidly and does not require the presence of a sulfur donor

(like sodium thiosulfate), making it effective on its own.



Treatment by Sodium Nitrite

Sodium nitrite is another antidote used for cyanide poisoning. It is generally administered before
sodium thiosulfate, but it may also be used alongside hydroxocobalamin in certain circumstances.

*Mechanism of Action:

« Sodium nitrite works by promoting the formation of methemoglobin in the blood.
Methemoglobin has a strong affinity for cyanide, and it binds to the cyanide ions,
preventing them from interfering with the body's cellular respiration.

« While cyanide binds to the cytochrome c oxidase enzyme and inhibits oxidative
phosphorylation (the process by which cells produce ATP), methemoglobin binds cyanide
more readily, reducing its ability to block oxygen utilization in tissues.

« The methemoglobin-cyanide complex is eventually broken down, and cyanide is
eliminated via the kidneys.

Administration:
« Sodium nitrite is typically given intravenously. The usual dose is 300 mg IV for adults,
which is equivalent to 4.5 mg/kg body weight.
« Care must be taken with dosing, as excessive methemoglobinemia (higher levels of
methemoglobin) can be harmful and cause additional complications.



Summary of Antidote Mechanisms and Use:

Antidote

Mechanism of Action

Administration

Effectiveness

Provides sulfur to bind
cyanide and form

Effective in mild to
moderate poisoning.

Soelium lnjesiliEies thiocyanate, which is Wdzse) Often used in
excreted in urine. combination.
Binds cyanide to form ;I;gzlé;refnugglere
Hydroxocobalamin cyanocobalamin, which | IV (5 g bolus) P y
) ) : cases. Does not cause
IS excreted in urine. : :
methemoglobinemia.
Effective but may cause
Induces side effects
Sodium Nitrite methemoglobinemia, IV (300 mg) (hypotension,

which binds cyanide
and reduces its toxicity.

headache). Used in
combination with other
antidotes.




Natural defense of our body against CN
posioning:

The body’s natural defenses against cyanide poisoning include:
1.Rhodanese enzyme (sulfur-dependent detoxification to form thiocyanate).

2.Methemoglobin formation (binding cyanide to prevent it from inhibiting
cellular respiration).

3.Detoxification by the liver and elimination through urine.

4.Compensatory increase in respiratory and cardiovascular activity to try to
deliver more oxygen.



Conclusions:

Cyanide poisoning is a severe condition that disrupts the body's ability to
use oxygen. While natural defenses exist, such as the rhodanese enzyme,
they are often insufficient in severe cases. Prompt treatment with oxygen
and antidotes like sodium thiosulfate, hydroxocobalamin, or sodium nitrite
Is essential for survival. Early intervention is critical to prevent irreversible

damage and improve outcomes.



