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ABSTRACT

Urine drug screening false-positives are reported for several drugs, which may lead to clinical
misdiagnosis and have negative consequences for the patient on personal and social
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grounds, if not identified. False-positives for opiates are rare, but we report a case where

high-dose levomepromazine was very likely involved.

Introduction

Urine drug screening represents a useful ancillary test
in differential diagnosis of substance-induced psychia-
tric disorders and for monitoring purposes of patients
with a record of drug abuse. However, due to the
relevance and potential impact of misinformation,
screening results should be accurate, with low rates of
false-positives. Despite its accuracy in most cases, sev-
eral substances cross-react with urine drug screening
tests, generating false-positive results [1]. This can
have a profound impact in the patient and families,
so one should be aware of all agents which have the
potential to cross-react and for which specific sub-
stance of abuse. This would avoid misinterpretation
of data and subsequent misleading clinical decisions
and unfair burden to the patient.

Case description

A 27-year-old man presented to the psychiatric emer-
gency unit due to behavioral disturbances over the
last week. The patient was very hostile and agitated,
with irritable mood, pressure of speech, flight of
ideas, and delusions. At that time intramuscular (IM)
haloperidol 10 mg, diazepam 10 mg and later chlor-
promazine 50 mg were administered. Blood analyses
were performed and were unremarkable, including
complete blood count (CBC) and blood chemistry
with electrolytes. A rapid urine drug toxicology screen
(TOX/see BIO-RAD) was positive only for cannabi-
noids. He had no insight for his situation and refused
treatment or hospitalization and therefore was invo-
luntarily committed to our psychiatric inpatient unit.
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This was Mr B’s first psychiatric episode. In the past
he abused drugs, cocaine, and heroin. Apparently, he
had been abstinent for the past 2 years, except for can-
nabinoids, which he was still abusing. Regarding his
medical history, he had bronchial asthma but did not
need any medications during the past year. He had
no other medications and family history was
unremarkable.

The following therapeutic regimen was initiated: ris-
peridone 4 mg/day PO, lorazepam 10 mg/day PO, and
levomepromazine 75 mg/day PO. However, the patient
remained agitated. Levomepromazine was progress-
ively adjusted to 300 mg/day and behavioral disturb-
ance improved. Biperiden 4 mg/day PO was also
initiated. During hospitalization, there was a suspicion
the patient was consuming drugs. His wife told that he
repeatedly asked her for drugs and some of his visitors
were presumably drug users. In this context, a urine
drug screen (TOX/see BIO-RAD) was performed on
day 7 and it was positive for cannabinoids and opiates,
apparently confirming our suspicion. Upon confront-
ing the patient with this fact, he reacted promptly,
denying that he was abusing drugs. Two days after,
another test was done, with the same results. Again,
the patient denied completely that possibility. In the
next days, a few other urine drug tests were performed
(the last one on day 15). The results were always super-
imposable, as well as the patient’s attitude.

Based on his unmovable stand and to the possibility
that it could be a false-positive result for opiates, a
blood sample was withdrawn after the last urine drug
screen was performed, and tested for the presence of
opioids, outside our institution, at the National
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Forensic Institute. There, samples were first analysed
with an immunoenzymatic assay and, if tested positive,
gas chromatography-mass spectrometry (GC-MS))
was performed to exclude false-positives. In this case,
the immunoenzymatic assay was positive for opiates
but the GC-MS test was negative. As his clinical status
was improving, levomepromazine was reduced to
25 mg three times a day (on day 19). Five days later
he was clinically stabilized and returned to his premor-
bid functioning state. At this time, and before the dis-
charge, the urine drug screen (TOX/see BIO-RAD) was
repeated and was negative for opiates.

The manufacturer, BIO-RAD, was contacted
regarding information on the cross-reactivity profile
of several substances. An extensive list of tested drugs
was shared but levomepromazine was not included.
The other drugs that the patient was taking were
searched and were not previously reported to cross-
react for opioids [2]. In addition, we did not find infor-
mation in the literature regarding cross-reactivity with
opioids.

Discussion

Urine drug screening tests provide only preliminary
analytical test results and a more specific alternative
biochemical method must be used in order to confirm
a test result. The preferred method for confirmation
and established by the Substance Abuse and Mental
Health Services Administration (SAMHSA) is GC-
MS, which was used in the case we report here. Several
psychoactive drugs have been reported to cross-react in
urine drug screening, like sertraline, venlafaxine, trazo-
done, quetiapine [3], and even some phenothiazines
[4,5]. However, none of these drugs cross-reacted
with opioids. False-positives for opioids are quite rare
in the literature, with an exception for quinolones,
but with different urine drug screening tests [6].

Levomepromazine is an aliphatic phenothiazine,
low-potency first-generation antipsychotic (about half
as potent as chlorpromazine) but with strong sedative
effects. It is commonly used in psychiatric emergency
wards to treat acute psychosis or mania and to reduce
high levels of agitation and aggressiveness [7]. The bio-
logical half-life ranges from 16.5 to 77.9 h, it undergoes
extensive hepatic metabolism yielding several metab-
olites, which are excreted through the urine and
feces, and only a small fraction was unchanged levome-
promazine [8,9].

We find levomepromazine the most likely agent
implicated in opiate cross-reactivity due to the fol-
lowing reasons: [1] the urine drug test was negative
for opiates before drug administration [2], 6 days
after the therapeutic regimen was initiated, the
urine drug test was positive for opiates [6], all other
drugs in the patient’s therapeutic regimen but

levomepromazine had been tested by the manufac-
turer and did not cross-react with opiates [4], during
positive urine drug tests, a blood analysis using GC-
MS was negative for opiates [3], repeated urine
drug screen tests were systematically positive for opi-
ates, except for when levomepromazine was reduced
to 75 mg/day, and no other changes to his medi-
cations were made. This provides evidence that a
false-positive for opiates occurred due to drugs pre-
viously not reported in the literature.

Levomepromazine is probably implicated according
to Adverse Drug Reaction Probability Scale [7]. To
date, this is the first report showing that levomeproma-
zine, at higher dosages, is probably implicated in cross-
reactivity with opioids and could lead to false-positive
results in urine drug screen (TOX/see BIO-RAD).
However, we may not ascertain at this time if this is
due to parent levomepromzaine, its metabolites, a com-
bination of parent and metabolite or a combination of
all medications the patient was taking. Levomeproma-
zine has also shown strong analgesic properties. One
may speculate if structural similarity with analgesics
might be responsible for cross-reactivity with opiate
urine drug screens. This case report also stresses the
need to be aware of a possible false-positive test, when-
ever the patient denies drug use, even when there are
no data reporting that in the available literature and
necessity to perform a confirmatory test through a
more precise method such as GC-MS. Further studies
are needed to clearly determine if levomepromazine
cross-reacts with opiates in this specific urine drug
screening test, as such information is of value for clini-
cal practice.
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