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COCAINE

Erythroxylum novogranatense (var. Novogranatense) - a plant of the Erythroxylon
genus containing the plant alkaloid cocaine.

“...I will argue that every scrap of biological diversity is priceless, to be learned and
cherished, and never to be surrendered without a struggle....\We should preserve every
scrap ....while we learn to use it and come to understand what it means to humanity”.

Edward O Wilson.
Introduction
Cocaine has powerful highly addictive sympathomimetic and local anesthetic agent.
It can be lethal in overdose due to hyperthermic, cardiac or hypertensive effects.

Coingestion of alcohol can greatly increase the toxic effects of cocaine.



Cocaine is a Schedule 8 prohibited substance in Australia under the Poisons Standard
(July 2016)

History

For at least a millennium South American indigenous peoples have cultivated
Erythroxylon coca for its cocaine.

When the Conquistadores arrived in the Sixteenth century they quickly saw the value
of the plant for its psychogenic effects and so promptly commandeered the crops and
put a tax on them.

The German chemist Albert Friedrich Niemann (1834 - 1861) was the first to isolate
pure cocaine from coca leaves, in 1859. He published his discovery in 1860.

The elucidation of the cocaine molecule and the first synthetic production of it was
achieved by the Nobel Prize winning (for chemistry) German Organic Chemist,
Richard Willstatter (1872 - 1942) in 1898

Cocaine received tremendous popular acclaim in the second half of the Nineteenth
century in Europe and America by virtue of its promotion by two famous people.

Sigmund Freud (1856 - 1939) in 1884 published a paper entitled “Uber Coca” (About
Coke) which promoted the “benefits” of cocaine.

The American pharmacist, John Pemberton (1831 - 1888) included a “pinch of coca
leaves” in his original 1886 recipe for Coca-Cola. In 1906 when the Pure Food and
Drug Act was passed, coca leaves were removed from coca-cola

Cocaine was the first effective local anesthetic agent used in medicine. It was first used
for eye surgery in 1884

By 1905 cocaine had become a major drug of abuse.

Biology

Erythroxylon is a genus of tropical flowering plants in the family Erythroxylaceae.
Many of the approximately 200 species of the genus contain the alkaloid cocaine.

The main commercial source of cocaine is the leaves of Erythroxylon coca, a plant
indigenous to the Andes Mountains in South America, the West Indies, and the island

of Java in Indonesia.

Cocaine can account for between 20 - 90% of the total alkaloidal content of a leaf of the
Erythroxylon coca plant.

Although, cocaine is found in all parts of the coca plant, the leaves show the highest
concentrations, approximately 2% by weight.



The coca plant (source of cocaine) should not be confused with the cocoa plant which is
the natural source of chocolate. The genus Coffea is the source of caffeine.

Chemistry
The chemical name for cocaine is benzoyl-methyl-ecgonine.

Forms of cocaine include:

1. Salts:
° Cocaine is a tropane alkaloid. It is a weakly alkaline compound, and can
combine with acidic compounds to form salts.
The hydrochloride (HCI) salt of cocaine is by far the most commonly
encountered salt. It has the physical appearance of a white powder.
Sulfate (SO4%) and nitrate (NO®” salts are occasionally encountered.
2. Base:
° “Freebase” is the base form of cocaine - as opposed to the salt form.
It is practically insoluble in water compared to the hydrochloride salt
form is water-soluble.
3. Crack:
° “Crack” is a lower purity form of free-base cocaine
The term comes from the cracking sound that is produced when cocaine
and its impurities (i.e. water, sodium bicarbonate) are heated to the point
of vaporization
Cocaine base or crack can be smoked because it vaporizes smoothly,
with little decomposition at 98 °C which is below the boiling point of
water.
In contrast, cocaine hydrochloride does not vaporize until heated to a
much higher temperature (about 197°C), and with considerable
decomposition/burning occurring at these higher temperatures.
4. Coca leaf infusions:
° Coca herbal infusion (or “coca tea”) is used in many coca-leaf producing
countries as “herbal medicinals”.
Toxicology

The toxicity of cocaine results from:



Sympathomimetic effects, (blockade of presynaptic catecholamine reuptake)

° Central effects and peripheral hypertensive complications.

° Acute pulmonary edema

Vasospasm.

° Acute coronary syndrome, (mainly from vasospasm, but may also be

thrombosis).

° Note that vasospasm and thrombosis may also occur in virtually any
artery.

Blockade of fast sodium channels

° Local anesthetic effects.

° Cardiac toxicity similar to that seen with tricyclic antidepressants.
Hyperthermia

° Rhabdomyolysis

Pharmacokinetics

Absorption:

Cocaine is well absorbed from the mucous membranes of the nasopharynx,
respiratory tract and the gastrointestinal tract.

° Peak concentrations are most quickly achieved via the IV and inhalational
routes.

Distribution:

° Cocaine is highly lipid soluble.

° Cocaine readily crosses the blood-brain barrier.

° The volume of distribution is 2 L/kgm.

° Cocaine can cross the human placenta

° Cocaine is excreted into human breast milk.

Metabolism and excretion:

Cocaine is rapidly metabolized by liver and plasma cholinesterases.

Metabolism of cocaine produces two biologically inactive metabolites:



v Benzoylecgonine
v Ecgonine methyl ester.
° Metabolites may persist in the blood and urine for up to 36 hours.

Risk Assessment

Ingestion of > 1 gram is potentially lethal.

The toxic dose is highly variable, however, and non-tolerant persons may suffer from
serious toxicity with relatively small doses.

Coingestion with alcohol:

Alcohol inhibits the metabolism of cocaine to its two inactive metabolites, resulting in
higher plasma concentrations of cocaine in the presence of alcohol

Ethanol also has a unique direct interaction with cocaine forming, a toxic metabolite,
cocaethylene.

Cocaine + ethanol — cocaethylene

Cocaethylene, like cocaine can block the reuptake of presynaptic catecholamines and so
like cocaine, also has sympathomimetic and local anaesthetic properties.

Cocaethylene has a longer duration of action than cocaine.

The coingestion of alcohol with cocaine use can therefore greatly enhance and
prolong the toxic effects of cocaine, via the production of cocaethylene

Red Flag Symptoms:

A number of important symptoms herald the onset of potentially life-threatening
complications:

1. Hyperthermia.

2. Cardiac conduction abnormalities
3. Headache, or focal neurological signs:
° Intracranial haemorrhage, including SAH

4. Chest pain:
° ACS

° Aortic dissection.



Dose related risk assessment for cocaine:

Dose Clinical effects

1-3 mg/kg Safe local anesthetic dose.

20-30 mg Usual dose in a line of cocaine to be “snorted”
1 gram Potentially lethal.

Pregnancy

Cocaine has teratogenic effects and is associated with miscarriages.
Lactation

Is excreted in breast milk and so may cause toxicity in infant.
Children

Ingestion of small amounts is potentially lethal in children.

Clinical Features

Clinical effects appear rapidly with peak onset: 2
° IV, <2 minutes
° Snorting, around 30 minutes.
Duration of action is: 2
° IV, < 30 minutes
° Snorting, 60 - 120 minutes.
Toxic effects include:
1. CNS:
° Euphoria/ Dysphoria
° Anxiety/ agitation

° Paranoid psychosis




° Visual and tactile hallucinations
More seriously:

° Seizures

° Rigidity and myoclonic jerks.

° Hyperthermia

° Stroke, SAH/ ICH

° Tachycardia and tachyarrhythmias.

° Hypertension which can be severe.
° Aortic dissections/ carotid dissections.
° Cardiac conduction abnormalities.
° ACS, due to vasospasm or thrombosis.

3. Hyperthermia:

° With attendant complications such as seizures and rhabdomyolysis
° This is an important sign of toxicity.
4. Peripheral sympathetic features:
° Sweating
° Tremor and muscle fasciculations.

° Mydriasis
5. Respiratory:
° Pneumothorax/ pneumomediastinum.
° Acute cardiogenic pulmonary edema
Investigations
These will be done according to the index of suspicion for complications.
Blood tests:

1. FBE



2. U&Es/ glucose

3. LFTs
4, CK
5. Troponin

6. VBGs/ lactate

7. Coingestion:

° Blood alcohol

° Paracetamol level.
ECG:
Look for:

° Tachyarrhythmias
° Conduction delays

° Widened QRS complexes

° ACS

CXR:

Look for:

° Pulmonary edema

° Pneumothorax/ pneumomediastinum.

CT scan / CT angiography:

CT scanning and angiography is an important imaging modality for suspected life-
threatening vascular complications of cocaine toxicity.

In particular for:
1. Suspected ICH:
° Including SAH
2. Suspected arterial dissection:

° Aortic



° Carotid

Urine drug screen

Cocaine can be detected on urine drug screen.

Management

1.

2.

Immediate attention to any ABC issues.

Charcoal:
° This is not indicated for ingestions, (unless in the specific case of body
packers)

Delirium and agitation:
° Sedation with 1V titrated doses of benzodiazepines. 2

Early use of benzodiazepines is an important aspect of treatment. This
will decrease the sympathomimetic effects of cocaine.

v Give diazepam 5-10 mg IV every 5-10 minutes until sedation is
achieved.
v For less severe cases oral diazepam 30 minutely may be used..
o For severe delirium: 2

v 10 mg IM/IV droperidol.
Seizures:
° IV benzodiazepines
Hypertension:

° Sinus tachycardia and hypertension can initially be controlled with IV
titrated benzodiazepines.

If refractory to the above, further options include:

° Phentolamine 1 mg IV repeated every 5 minutes, as required.
° GTN infusion

° Nitroprusside infusion

Note that beta blockers are contraindicated in cocaine toxicity, (they will
result in unopposed alpha stimulation - by the blockade of beta -2 receptors).



Hyperthermia

>38.5°C

° IV cooled fluids

° IV Benzodiazepines

° Paralysis and ventilation may be required in severe cases (> 39.5° C).
ACS:

This should be treated with GTN infusion to reverse coronary vasospasm and is
recommended as primary therapy for myocardial ischemia due to acute cocaine
toxicity.

Other standard therapies such as aspirin can be used, apart from beta-blockers.

° Coronary angiography and primary angioplasty is the best option for
cocaine induced STEMI

° Thrombolytics may be considered if angiography is not available and
standard criteria are met, however there is much more risk with their use
in the setting of cocaine toxicity.

The possibility of intra-cranial hemorrhage and aortic dissection must be
kept in mind as well as severe hypertension as contraindications to this

treatment.
Arrhythmias:
SVT:
° If not responsive to IV diazepam, use verapamil 1-2 mg IV 1 - 2

minutely to maximum of 10 mg.
VT/ VF
° Treatment should include 100 mls 1V sodium bicarbonate.
v Give 1 mL/kg 8.4% solution NaHCO3 slow IV push,
Repeat 5 minutely until resolution (avoid pH > 7.55)
If refractory to bicarbonate, cardioversion/ defibrillation:

v Lignocaine (despite this being a sodium channel blocker), may be
effective.

Obtain expert Clinical Toxicologist advice.



Give, 1.5mg / kg lignocaine as IV slow bolus - this may then be
followed by an infusion of 2 mg / minute.

Disposition:

Patients who are well and symptom free with normal vital signs and a normal ECG at 4
hours may be medically cleared.



Lines of cocaine set out for nasal insufflation, (or “snorting” or “sniffing”)
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