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• Testing is not meant to 
"catch" the patient

• A positive finding 
suggests need to talk 
with patient 

• Review treatment plan
• Not to prevent, limit, or 

change treatment

Inconsistent Test Results in Clinic 



• Clinical Considerations in Drug Testing
• Great utility in treatment of substance use disorders 

because denial is a feature of addiction 
• Testing identifies recent use it does NOT identify 

addiction or impairment
• Language regarding the results of the test is important

• Dirty/clean vs positive/negative



Screening and Confirmatory Tests

Screening (Presumptive) Assays – indicate the 
presumptive presence of drugs

Highly sensitive
Rapid, inexpensive
Cutoff: Yes/No

Confirmatory (Definitive) Tests – specifically 
identify the drug detected in the screening assay

Highly specific
Complicated, expensive
Quantitative



Screening and Confirmatory Tests

• Screening assays: 
• This is all that is done in low-consequence situations
• Done when confirmatory testing is not practical

• Confirmatory testing:
• Excludes analytical false positives and false negatives

• Gas Chromatography/Mass Spectrometry
• Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/MS)



Analytical vs Clinical Interpretation

• Analytical results
• What the assay finds

• Clinical results
• What the patient used



Drugs of Abuse Screening

NIDA/SAMHSA 5
• Opiates
• Amphetamines
• Cocaine
• Marijuana
• Phencyclidine

Non-NIDA (Extended)
• Opiates
• Amphetamines
• Cocaine
• Marijuana
• Phencyclidine
• Barbiturates
• Benzodiazepines
• Methadone
• Propoxyphene



Screening Tests for Drugs of Abuse

• Enzyme immunoassay
• Based on a substance’s structure
• Relatively inexpensive, easily automated

• Analytical false negatives are less common
• Analytical false positives happen
• Particularly for amphetamines, almost never for cocaine
• Confirm positive screens…if the results matter



Case

• A 30-year-old man presents to a treatment center.
• Urine sent for toxicology assay.

a. it returns positive for opioids
b. it returns negative for opioids



Fentanyl

Methadone



The “Opiate” Assay: Not So Good for “Opioids”



Answers for life.
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Applicability of Cross-Reactivity Data
The information contained in this Cross-Reactivity List is applicable to any Drugs-of-Abuse 

Urine Assays that utilize the Siemens Syva® EMIT® II Plus Drugs-of-Abuse Reagents. Siemens 

analyzers that use these reagents are the ADVIA® 1200/1650/1800/2400, Dimension® RxL/

EXL,™ Dimension Vista,® and the Vital Viva®/Viva E®/V-Twin®/Viva Jr® chemistry analyzers. 

The Siemens Syva EMIT II Plus Drugs-of-Abuse assays can also be run on other, non-Siemens 

clinical chemistry analyzers using Siemens-validated application parameters. These include, 

but are not limited to, the Beckman Coulter AU® series analyzers, COBAS MIRA series 

analyzers, and the HITACHI (Roche) 700 and 900 series analyzers.



Case

• A 21-year-old woman on buprenorphine presents 
to a treatment clinic. 

• UDS: +methadone
• She states she does not use methadone

False Positive (Analytical)
Quetiapine
Olanzapine
Doxylamine
Verapamil
Diphenhydramine



Interpretation of a True Positive 
Opiate Screen
• Clinical true positive (patient “misuses” an opioid)

However:
• Unclear which opioid
• Cannot tell time of use or amount used
• Does not correlate with effectiveness or impairment 
• Does not indicate route of administration

• Clinical false positive (positive test, not “misusing” opioids)



Interpretation of a Negative Opiate 
Screen
• Patient is not using
• Diversion of pain medicine

• Collection/Lab error
• Wrong assay used
• e.g.: “Opiate” assay for oxycodone*

• Cutoffs are often used*
• Detection periods are short*

(*clinical false negative) Mayo Clin Proc.     •     January 2008;83(1):66-76     •     www.mayoclinicproceedings.com 67

URINE DRUG SCREENING
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TABLE 1 .  Federal Workplace Cutoff Valuesa

Initial drug test level Confirmatory drug
(immunoassay) test level (GC-MS)

Substance (ng/mL) (ng/mL)

Marijuana metabolitesb 50 15
Cocaine metabolitesc 300 150
Opiate metabolites 2000 2000
Phencyclidine 25 25
Amphetamines 1000 500
Methamphetamined Incomplete data 500
a  GC-MS = gas chromatography–mass spectrometry.
b Delta-9-tetrahydrocannabinol-9-carboxylic acid.
c Benzoylecgonine.
d Specimen must also contain amphetamine at a concentration greater than

or equal to 200 ng/mL.
Data from reference 5.

TABLE 2 .  Length of Time Drugs of Abuse Can Be
Detected in Urine

Drug Time

Alcohol   7-12 h
Amphetamine      48 h

Methamphetamine      48 h
Barbiturate

Short-acting (eg, pentobarbital)     24 h
Long-acting (eg, phenobarbital)           3 wk

Benzodiazepine
Short-acting (eg, lorazepam)       3 d
Long-acting (eg, diazepam)     30 d

Cocaine metabolites    2-4 d
Marijuana

Single use        3 d
Moderate use (4 times/wk)     5-7 d
Daily use 10-15 d
Long-term heavy smoker    >30 d

Opioids
Codeine     48 h
Heroin (morphine)     48 h
Hydromorphone    2-4 d
Methadone       3 d
Morphine 48-72 h
Oxycodone     2-4 d
Propoxyphene   6-48 h

Phencyclidine        8 d

Data from references 7 through 12.

Gas chromatography–mass spectrometry is considered
the criterion standard for confirmatory testing. The method
is able to detect small quantities of a substance and confirm
the presence of a specific drug (eg, morphine in an opiate
screen). It is the most accurate, sensitive, and reliable
method of testing; however, the test is time-consuming,
requires a high level of expertise to perform, and is costly.
For these reasons, GC-MS is usually performed only after a
positive result is obtained from immunoassay.

In postmortem analyses, lactate dehydrogenase and lac-
tate were found to interfere with assays for commonly
abused substances (amphetamine, barbiturates, benzodiaz-
epines, opiates, and propoxyphene).4 Additional confirma-
tory testing is advised for patients who have illnesses that
increase the risk of lactic acidosis, such as diabetes melli-
tus, liver disease, and toxin ingestion (eg, ethanol, metha-
nol, salicylates).

CUTOFF LIMITS

The Department of Health and Human Services (DHHS)
has established specific cutoff levels that define a positive
result for the workplace (Table 15). These values were
developed to help eliminate false-positive results (eg,
poppy seeds causing positive opium results). Values below
the cutoff levels are reported as negative, which can lead to
false-negative results. These values from the DHHS were
established for the workplace only, and the role of these
threshold levels in clinical settings (eg, health care, sub-
stance abuse programs) remains controversial because of
the potential for false-negative results. Cutoff levels were
developed for adults, and values might need to be lowered
for children because their urine is more dilute than that of
adults.6 All laboratories should evaluate cutoff values for
their specific patient populations.

DETECTION TIMES

Several factors need to be considered to determine the length
of time a drug or substance can be detected in the urine.
Pharmacokinetics, presence of metabolites, patient variabil-
ity (eg, body mass), short-term vs long-term use of a drug,
pH of the urine, and time of last ingestion are some factors
that influence detection times. Table 27-12 reports usual detec-
tion times for drugs of abuse discussed in this article.

EVALUATION OF URINE SAMPLES

Adulterating, substituting, and diluting urine samples are
common practices used to avoid detection of drug use.
Understanding specific characteristics of a urine specimen
can help in identifying false-negative results.

The first step in evaluating a urine sample is documenta-
tion of the appearance and color.  Urine specimens should
be shaken to determine whether such substances as soap
have been added to the urine. Excessive bubble formation
that is long lasting can indicate an attempt to adulterate the
specimen.13 Liquid drain cleaner, chlorine bleach, liquid
soap, ammonia, hydrogen peroxide, lemon juice, and
eyedrops have been used to manipulate the urine. Other
commercial products containing glutaraldehyde, sodium or
potassium nitrate, peroxide and peroxidase, and pyridinium
chlorochromate (PCC) are being sold to falsify urine speci-
mens.14 Tetrahydrocannabinol (THC) assays tend to be the



• Window of detection
• Time to obtain results (availability of POCT)
• Ease of collection (need for trained personnel, collection 

facilities)
• Invasiveness/unpleasantness of collection
• Availability of the sample (e.g., renal health, shy bladder, 

baldness, dry mouth)
• Susceptibility of the sample to tampering

Matrix considerations



Drugs and metabolites are concentrated in urine
Can compare to creatinine

Drugs are found in much lower concentrations 
Easy to observe

Drugs and metabolites incorporated into hair
Concentrations of drugs low with sporadic use

Invasive and expensive to test
More direct relationship to impairment

Easy to collect and observe
Essentially limited to ethanol

Prospective collection, 1-2 weeks
Inter and intraindividual variability
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Conceptual summary

• Screening vs confirmatory
• Testing results:
• Analytical: what the assay finds
• Clinical: what the patient used

• What the results find are one thing
• What you do with the results are another



We often have questions about choosing testing panels and 
proper interpretation of results. Where can I get help?

• Medical or analytical toxicologist
• Staff at a clinical or testing laboratory
• A physician with MRO certification
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