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ABC of Poisoning JOHN HENRY
GLYN VOLANS

DIAGNOSIS

Diagnosis in poisoning is often difficult and has to be made on the
available evidence. In many cases it can be predicted that little or no
toxicity will occur and the patient, parents, or relatives can be reassured.
At the other extreme the history may be unavailable or unreliable, and a

working diagnosis has to be made, based on the clinical features and
laboratory investigations. This article is intended to provide help in cases
of suspected poisoning when the diagnosis is not immediately apparent.

Patterns of poisoning

Pattern
Coma, hypotension, flaccidity

Coma, hyperreflexia,
tachycardia, dilated pupils

Malaise, restlessness,
nausea, weakness

Restlessness, hypertonia,
hyperreflexia, pyrexia

Behavioural disturbances

Burns in mouth, dysphagia,
abdominal pain, distension

Renal failure

Jaundice,
hepatic failure

Poisons commonly involved

Benzodiazepines
Barbiturates
Glutethimide
Trichloroethanol
Ethanol
Opioids
Beta-blocking drugs and many others
Tricyclic antidepressants
Anticholinergic agents
Phenothiazines
Carbon monoxide
Addictive states and withdrawal
Solvents
Insecticides
Lead, mercury, arsenic

Monoamine oxidase inhibitors
Anticholinergic agents
Strychnine
Phencycidine
Amphetamine
Psychotropic drugs
Anticholinergic drugs
Adverse effects of prescribed or bought

drugs, for example, corticosteroids,
pseudoephedrine

Addictive states and withdrawal
Solvent abuse
Psilocybe mushrooms
Corrosives
Caustics

Paraquat
Paracetamol
Inorganic mercurial compounds
Acids (phosphoric, formic, oxalic)
Phenols (disinfectants, wood preservers)
Secondary to rhabdomyolysis or shock
Arsine, stibine, lead
Paracetamol
Carbon tetrachloride
Amanita phalloides
Phosphorus
Organic lead

There are several symptom patterns which are
typical of different types of poisoning and which
can be a useful guide to the agent, the laboratory
tests needed, and the treatment required. None of
these lists is comprehensive, and further advice
may be required in difficult cases. The
examination should also include a search for signs
of trauma and systemic disease, because many
organic illnesses enter into the differential
diagnosis of poisoning.
The commonest pattern of poisoning-caused by

a wide variety of agents-is coma with flaccid
muscles and hypotension. The likely agents are the
benzodiazepines, alcohol, and other sedative and
hypnotic drugs. Head injury, metabolic states, and
acute illnesses may also present in this way, and
both clinical and laboratory investigations are
important in establishing the diagnosis. Coma with
brisk tendon reflexes, extensor plantar reflexes,
tachycardia, and dilated pupils is most commonly
due to tricyclic antidepressant poisoning. Renal or
hepatic failure may result from poisoning,
particularly with paracetamol. Behavioural
disturbances can also be a presenting feature of
poisoning and withdrawal states and may also be an
adverse effect of the therapeutic use of drugs.
Many cases of poisoning present with vague

symptoms, and the history, domestic and
occupational circumstances, and substances
available to the patient may help to narrow the
field. Even the patient who presents without
symptoms may need careful observation, since
there are several important and potentially fatal
acute poisonings in which symptoms may be
delayed for hours or days.
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Examination

Cutaneous bullae in glutethimnide poisoning.

A full history and clinical examination are essential in assessing the
patient and may help to identify the agent and the severity of the problem.

Skin colour-Central cyanosis is a sign of hypoxia, but
methaemoglobinaemia may also cause a similar colour. The "cherry
pink" of carboxyhaemoglobin is not always obvious, and its absence does
not exclude serious carbon monoxide poisoning. Anticholinergic agents,
alcohol, cocaine, cyanide, and borates may produce a flushed pink skin.
Jaundice may be due to paracetamol or other hepatotoxic agents, though it
may take time to establish a history of ingestion 48 or more hours earlier.

Skin changes-The skin should be observed for venepuncture marks
and needle tracks, bruises, burns, and cut wrists. Cutaneous bullae may
be found, not only in barbiturate, glutethimide, and other severe sedative
overdoses, but also in tricyclic antidepressant and carbon monoxide
poisoning. Sweating may occur with organic conditions such as
hypoglycaemia, myocardial infarction, and pyrexia due to infections, but
poisoning by salicylates, organophosphates, or monoamine oxidase
inhibitors may be responsible.

Pupils-The pupils dilate in severe hypoxia and in hypothermia. Many
drugs, such as tricyclic antidepressants, can cause dilated pupils;
glutethimide and monoamine oxidase inhibitors produce wide dilatation.
Unequal pupils are not a feature of poisoning unless the poison has been
locally applied to one eye only. Opioids typically cause pinpoint pupils,
though pethidine may not do so. Organophosphate insecticides
(cholinesterase inhibitors) and trichloroethanol poisoning (from chloral
hydrate or dichloralphenazone) also cause very small pupils. During
barbiturate poisoning the pupils may vary in size, at times being small, at
others dilated.

Temperature-A raised temperature may be caused by heatstroke and
meningitis, and some features of these conditions can be caused by
poisoning. Anticholinergic agents, tricyclic antidepressants, monoamine
oxidase inhibitors, carbon monoxide, phenols, and salicylates may be
responsible for pyrexia. Vapours of metals such as zinc can also cause
hyperthermia (metal fume fever). Hypothermia may occur in patients who
have been comatose for some time, particularly if they have been poisoned
by sedatives such as barbiturates or trichloroethanol, ethanol, or opioids,
and it is aggravated by exposure.

Breath odour-Ethanol on the breath can be smelt, but the "smell of
alcohol" is often due to acetaldehyde or higher alcohols. The doctor's nose
as an intoximeter is, however, notoriously unreliable. Some spirits, such
as vodka, may give very little smell, while other drinks may be smelt after
only modest social drinking. It should also be remembered that alcohol is
often taken along with other poisons. Acetone can be smelt on the breath
in diabetic ketoacidosis and starvation, and it is also a metabolite of
isopropyl alcohol, which is found in record cleaners, screenwash, and
cosmetics. Solvents such as toluene, trichloroethane, ether, turpentine,
and petrol remain on the breath for many hours after exposure. Cyanide
produces a distinctive smell described as bitter almonds. High smelling
substances such as camphorated oil or methylsalicylate can also be
detected, though none may have been swallowed.

Delayed poisons Maximum time till first Delayedpoisons Maximum time till first
aqppearance of symAoms agppearance of symptoms

Amanita phalloides...l......12hours Paraquat... 48hours
Ethylene glycol...6...... hours Ricinus communis (ricin)...... 4days
Metal vapour . .8 hours Salicylates ..12 hours
Metaldehyde.. 8hours Thallium. . . 4 days

Methanol.48 hours Thyroxine .1 week
Paracetamol 36hours Arsine, stibine .- 24 hours

Changes in pupils after poisoning

Dilated Constricted

Hypoxia 1 Due to a wide Opioids

Hypothermiaf range of causes Organophosphates

Tricyclic antidepressants Trichloroethanol

Phenothiazines and
anticholinergic agents
Glutethimide
Amphetamines
Cocaine

Sympathomimetics
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Appearance ofsamplesfor analysis-The appearance of the samples
obtained may provide clues to the diagnosis or severity of the poisoning.
Venous blood which is unusually red may suggest cyanide or carbon
monoxide poisoning. Arterial or venous blood may look brown because of
methaemoglobinaemia. The gastric aspirate or vomitus may be
discoloured by the poison or contain tablet residues, which can help to
confirm ingestion particularly in childhood poisoning. It may contain
blood owing to repeated vomiting, corrosives, paraquat, coumarin
anticoagulants, or irritants such as aminophylline, iron, and non-steroidal
anti-inflammatory drugs. It may also smell of alcohol, altered blood, or

other characteristic odours which could help to confirm the diagnosis.
Many drugs may turn the urine dark-one of the commonest is
metronidazole-as may dehydration or liver damage. Urine may also be
cloudy or red or brown owing to haematuria, haemoglobinuria, or

myoglobinuria.

Blood pressure-Almost all sedative and hypnotic agents will cause
hypotension if taken in large enough amounts. Dehydration, due to
lengthy coma or to vomiting, sweating, and hyperventilation, will also
contribute. Drugs of abuse such as amphetamines, cocaine, and
phenylcyclidine may raise the blood pressure, as may sympathomimetics
and anticholinergic agents. Overdoses of monoamine oxidase inhibitors
only infrequently cause severe hypertension.

Convulsions-Convulsions occur in poisoned patients for several
reasons:

(a) as a convulsant effect of the poison; tricyclic antidepressants are the
commonest cause;

(b) after cerebral hypoxia from respiratory or cardiovascular depression;
(c) from hypoglycaemia;
(d) as severe muscle spasms due to spinal or peripheral effects on the

mechanisms controlling muscle tone;
(e) owing to withdrawal in physically dependent subjects: the agents

usually responsible are alcohol, opioids, barbiturates, and
benzodiazepines;

(f) occasionally an epileptic patient may be poisoned and epileptic
control lost.

Cardiac arrhythmias-Changes in heart rate or rhythm are sometimes
the presenting feature and may also be a clue to a diagnosis of poisoning in
a comatose patient. Bradycardia is caused by I8 blocking drugs, and
organophosphate insecticides. Tachycardia is due to anticholinergic
agents, tricyclic antidepressants, theophylline, sympathomimetics,
barbiturates, and many other agents. Arrhythmias may be caused by all of
these agents and by all antiarrhythmic drugs.

Pulmonary oedema-Pulmonary oedema may occur in several types of
poisoning, and its cause is not always clear. Inhalation of irritant gas,
smoke, or metal vapour (cadmium) may precipitate delayed pulmonary
oedema. Agents such as salicylates, opioids, ,B blocking drugs, ethylene
glycol, tricyclic antidepressants, and organophosphates may also cause
pulmonary oedema. Petroleum derivatives are notorious for causing
pulmonary oedema.

Rhabdomyolitis-Patients who have been lying in coma for a long time
on a hard surface may develop rhabdomyolysis due to pressure necrosis of
muscle. This particularly affects muscles in compartments such as the
anterior tibial and may lead to renal failure. The agents most often
implicated are barbiturates, opioids, ethanol, and carbon monoxide.
Rhabdomyolysis can also occur after prolonged and severe muscle spasm,
due to poisoning with monoamine oxidase inhibitors, strychnine, and
phencyclidine.

Dr John Henry, MB, MRCP, is consultant physician and Dr Glyn Volans, MD, FRCP, iS
director, National Poisons Information Service, Guy's Poisons Unit, New Cross Hospital,
London SE14 5ER.
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Poisons associated with convulsions

Tricyclic antidepressants
Phenothiazines
Carbon monoxide
Monoamine oxidase inhibitors
Mefenamic acid
Ethylene glycol
Opioids
Theophylline
Isoniazid
Hypoglycoemic agents
Organophosphate insecticides
Salicylates
Lithium
Amphetamines
Strychnine
Lead
Cyanide
Alphachloralose
Withdrawal states

Poisons causing pulmonary oedema

Irritant gases
Salicylates
Opioids
Ethylene glycol
Tricyclic antidepressants

adrenergic blockers
Organophosphate insecticide

.qThycqrdia n adrenergic blockers
Anticholinergic agents Cholinesterase inhibitors
Salcylates Arrhythrrmas
Sympathomimetics Cardioc glycosides
Theophylline Tricyclic antidepressants
Amphetamines Anticholinergic agents
Cyanide Phenothiazines
Carbon mon( de Sympathomimetics

Quinine
Bradycardicb Verapamil
Cardiac glycosides
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