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the amphetamine assay one of the most difficult tests to
interpret. The Figure illustrates common medications with
structures similar to amphetamines that can produce false-
positive results.

Interpretation of amphetamine assays requires a detailed
medication history that includes over-the-counter, pre-
scription, and herbal medications. Pseudoephedrine, ephed-
rine, phenylephrine, and decongestants common in over-
the-counter cold medicines are known to cross-react with
the amphetamine assay.39 Results of amphetamine assays
are often positive among patients taking prescription
stimulants for attention deficit and hyperactivity disorder,
for narcolepsy, and as anorexiants because many of these
stimulants contain amphetamines (Table 3). Many psycho-
tropic medications, such as bupropion,33,40 phenothiazines
(eg, chlorpromazine, promethazine, and thioridazine),29,34

trazodone,37 and TCAs (desipramine and doxepin),30,31 have

been reported to interfere with immunoassays. Most of
these reports attribute the cross-reactivity to metabolites
of these agents, which typically are not assessed in manu-
facturers’ evaluations of immunoassays for interference.
Other unique agents found to cross-react with the am-
phetamine immunoassay include labetalol,23 isometh-
eptene,27 ranitidine,24,26,35 ritodrine,32 and trimethobenza-
mide.22,25 Structural similarities are the main reasons for
the interference.

Another confounding factor for the amphetamine im-
munoassay is the inability to distinguish between the 2
isomers of methamphetamine, d-methamphetamine and l-
methamphetamine (l-desoxyephedrine). The d-isomer is
responsible for the central nervous system stimulant ef-
fects, whereas the l-isomer mainly works peripherally and
does not possess euphoric effects.15 Vicks nasal inhaler
contains l-methamphetamine and did cross-react with older

TABLE 3. Summary of Agents Contributing to Positive Results by Immunoassaya

Substance tested Potential agents causing
via immunoassay false-positive result

Alcohol20 Short-chain alcohols
(eg, isopropyl alcohol)

Amphetamines21-40 Amantadine
Benzphetamine
Bupropion
Chlorpromazine
Clobenzorexb

l-Deprenylc

Desipramine
Dextroamphetamine
Ephedrine
Fenproporexb

Isometheptene
Isoxsuprine
Labetalol
MDMA
Methamphetamine
l-Methamphetamine (Vick’s inhaler)d

Methylphenidate
Phentermine
Phenylephrine
Phenylpropanolamine
Promethazine
Pseudoephedrine
Ranitidine
Ritodrine
Selegiline
Thioridazine
Trazodone
Trimethobenzamide
Trimipramine

Benzodiazepines16,41,42 Oxaprozin
Sertraline

Substance tested Potential agents causing
via immunoassay false-positive result

Cannabinoids1,8,43-48 Dronabinol
Efavirenz
Hemp-containing foods
NSAIDs
Proton pump inhibitors
Tolmetin

Cocaine49-51 Coca leaf tea
Topical anesthetics containing cocaine

Opioids, opiates, and Dextromethorphan
heroin8,16,52-63 Diphenhydraminee

Heroin
Opiates (codeine, hydromorphone,

hydrocodone, morphine)
Poppy seeds
Quinine
Quinolones
Rifampin
Verapamil and metabolitese

Phencyclidine8,52,64-70 Dextromethorphan
Diphenhydraminee

Doxylamine
Ibuprofen
Imipramine
Ketamine
Meperidine
Mesoridazine
Thioridazine
Tramadol
Venlafaxine, O-desmethylvenlafaxine

Tricyclic antidepressants 71-81 Carbamazepinef

Cyclobenzaprine
Cyproheptadinef

Diphenhydraminef

Hydroxyzinef

Quetiapine

a MDMA = methylenedioxymethylamphetamine, NSAID = nonsteroidal anti-inflammatory drug.
b Approved in Mexico. Not approved in the United States.
c Converts to l-methamphetamine and l-amphetamine.
d Newer immunoassays have corrected the false-positive result for Vick’s inhaler.
e Diphenhydramine and verapamil (including metabolites) have been shown to cause positive results in methadone assays only.
f Reports of false-positive results occurred with serum only.


