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PHOSPHINE POISONING

Introduction

Aluminium phosphide (AIP) is a compound that upon exposure to water releases the
highly toxic gas phosphine.

Phosphine should not be confused with phosgene, a colourless gas which was used as a
World War | chemical weapon that was responsible for over 80% of gas attack deaths
during that horrific conflict.

Phosphine gas is lethal and causes death by multi-organ system failure.

Treatment is supportive.

There is some degree of hazard to treating staff and precautions will need to be taken.

Phosphine’s gaseous form and high toxicity makes it a potential agent for chemical
terrorism.

Uses

Aluminium phosphide is a low cost insecticide and rodenticide.

It is also used to treat silicon crystals in the semiconductor industry.
Chemistry

Aluminium phosphide reacts with water or acids to release phosphine gas.
AIP + 3 H,O — Al(OH)3 + PH3

Preparations

AIP is available commercially in the form of tablets or pellets as:

° Phostoxin
v This is a fumigant used in rural areas to kill insects and rodents in stored
grain.

v Phostoxin is 560 gm/kg aluminium phosphide, developing 330 gm/kg
of phosphine.

v Each 3 gm tablet liberates 1 gm phosphine (PH3)



Its supply is generally restricted to qualified users, but this is not so in some countries
such as India, where it is a common cause of fatal overdose.

Silvery-gray pellets of AIP

Pharmacokinetics

Phosphine gas can be rapidly absorbed via the:

° Gastrointestinal tract
° Respiratory tract
° Skin.

Pathophysiology

When aluminium phosphide is exposed to moisture, the highly toxic phosphine gas is
produced.

Phosphine is toxic at just 0.3 ppm.

The characteristic odour of decaying fish is detectable at 2.0 ppm. Therefore, if the
smell is detectable the observer is being poisoned.

Phosphine is a metabolic poison. Its toxicity is related to the formation of oxidant free
radicals and the blocking of cytochrome C oxidase so that cells cannot utilize oxygen
and thus is similar in action to cyanide.

It is a highly lethal substance.

Risk Assessment

Ingestion of greater than 1.5 grams is likely to be lethal. *



Clinical Features

Phosphine has a smell that resembles that of garlic or rotting fish.

Ingestion results in:

1. Initial GIT symptoms
° Nausea and vomiting
° Abdominal pain.
Following this:
2. Neurological symptoms
° Restlessness
° Drowsiness
o Coma.

3. Metabolic:

° A severe metabolic acidosis develops
4, CVS:
) Cardiovascular collapse with myocardial depression and refractory

hypotension and death.
Inhalation results in:
5. Respiratory:

° Toxicity from inhalation results in severe respiratory distress, followed
by an ARDS picture (non-cardiogenic pulmonary oedema)

Investigations

There are no specific investigations and so those that are done are done so to determine
the severity of the complications of poisoning.

The following may be done
Blood tests
° FBE

° U&Es/ glucose



ECG

ABGs

LFTs

Coagulation profile.

Look in particular for arrhythmias.

CXR

For a non-cardiogenic ARDS type pulmonary oedema.

Management

There is no specific treatment or antidote available for phosphine poisoning.

Treatment is therefore supportive and given as clinically indicated, with respiratory,
cardiovascular and renal support.

ECMO may need to be considered for cardiovascular support, failing conventional
treatment, but this needs to be weighed up against the patients clinical condition (i.e.
likely prognosis) and ongoing danger to staff members.

Staff safety considerations:

Patients who have ingested phostoxin tablets can continue to emit phosphine gas,
(via “off gassing” of phosphine in the patient’s expired breath) and so may
present a hazard to treating staff.

If the smell is detectable the observer is being poisoned.

As phosphine gas poses a threat to staff it is essential that as much “on scene”
decontamination as possible is performed.

Ideally a high velocity extraction fan is needed to vent any emitted phosphine
gas from the resus area.

The fire brigade can provide this device, so they need to be contacted urgently if
notification is given that a patient is coming in with this problem.

Staff involved with the patient should be rotated at 20 minute intervals to limit
exposure until CBR protective suites can be supplied.

The department’s air-conditioning will need to be closed down.
Patients in adjacent areas need to be evacuated.

Hospital administration will need to be informed of events, as a police cordon
and limited hospital evacuation may be necessary.



° If the patient is intubated the ventilatory circuit should be connected to a
scavenger system and closed soda lime circuits should not be used.

) Deceased patients should be placed within 2 “body bags”.
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