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DRUG SCREENING

“Cleopatra Testing Poisons on Condemned Prisoners”, Alexandre Cabanel, oil on canvas,
1887, private collection.

To have achieved a proper “double blind” study Cleopatra would have needed the
technology to detect various poisons in the body. In the 21% century this technology now
exists, however its use in the Emergency Department is primarily for those who, in contrast
to Cleopatra’s time, voluntarily poison themselves.

DRUG ANALYSIS METHODOLOGY AVAILABLE FROM NETWORK
PATHOLOGY

Measurement of drugs within the Pathology Laboratory involves quantitative, semi-
quantitative and qualitative analysis of serum and urine.

Drug Screening

QUANTITATIVE ANALYTES

The examples of quantitative analyses include:

° Anti-epileptic drugs: phenytoin, valproate, carbamazepine



° Digoxin

° Salicylate

° Paracetamol
° Gentamicin
° Vancomycin
° Alcohol

These quantitative analyses are performed on serum, and therefore require a blood collection,
often at a specific time-interval to measure peak/trough concentrations, or at certain time-
intervals to compare the result against established levels for therapeutic intervention.

Alcohol requires a fluoride-oxalate plasma collection, to prevent metabolic consumption.

SEMI-QUANTITATIVE ANALYTES

Semi-quantitative analysis is performed for serum tricyclic antidepressants. This is a semi-
guantitative measurement because the assay is standardized against the TCA drug
Imipramine.

Most other TCA drugs have differing cross-reactivity profiles with imipramine, therefore
guantitative determinations are not possible. The level of TCA present is placed into a
concentration range, against which the clinical interpretation is applied.

QUALITATIVE ANALYTES

The “qualitative” analysis of drugs within the laboratory are those that generate a POSITIVE
or NEGATIVE result ie the drugs of abuse

° Benzodiazepines
° Amphetamines

° Opiates

° Cannabinoids

° Cocaine

These drugs are measured on urine only.



The methodology detects the presence/absence of a class of drug, and cannot distinguish
between drugs within that class, i.e. the assay for benzodiazepines cannot for example
distinguish between diazepam and temazepam.

The assays for the above drugs of abuse are setup to give positive/negative values as defined
by cutoff values according to Australian Standards.

The cutoff values for the specific drugs are:

° Benzodiazepines 200ng/mL
° Amphetamines 300ng/mL
° Opiates 300ng/mL
° Cannabinoids 50ng/mL

° Cocaine 300ng/mL

A negative result does not mean that the patient has no drug in their urine; it means that the
drug is not detected at the above-defined cutoff.

The analysis of creatinine is used as a guide to the concentration and suitability of the
specimen. It is not uncommon for patients to ‘“corrupt” the specimen, and very low
concentrations of creatinine in the sample may raise suspicion as to the integrity of that
sample.

Comprehensive Drug Detection

Also available in some centers is a more comprehensive drug detection service using GCMS
technology.

This enables specific drug detection and confirmation, if required (particularly if legal issues
are involved).

This service is not available as a “stat” service and the turnaround times involved will be in
the order of days, rather than hours.
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