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False-Positive Methadone Drug Screens
During Quetiapine Tteatment

To the Editor: Quetiapine is a widely used antipsychotic and
mood stabilizing compound. So hr, false-positive methadone urine
drug screens during quetiapine therapy have been described for 3
adultst and 12 adolescents.2 Here, we report a case series of l0 inpa-
tients,4 men and 5 women from2? to 48 years old, suffering from
mood or psychotic dieorders who tested positive for methadone.
Since such false-positive methadone screenings may seriously af-
fect the therapeutic relationship, this potential interaction is highly
relevant for clinicians.

Cace sarlcs. Urine drug screens were performed with the COBAS
Integra Methadone II test kit (kinetic interaction of microparticles
in solution IKIMS] mcthodology) by Roche. All serum quetiapine
leyels were measured in steady-state conditions, [n none of our l0
patients who tested positive for methadone was this ffnding ex-
pected, and the patients bdievably denied intake ofthis drug. The
urine of 4 patients was investigated with gas chromatography-mass
spectrometry, which indicated ncgative results for methadone. All
t0 patients received quetiapine, 4 of them in the extended release
form. Doses varied benreen 200 and 800 mg/d- Data were gathered
between fanuary 2008 and June 2009.

T\,r'o of the l0 patients received quetiapine monotherapy. One
of these patients tested ncgative for methadone in the urine drug
screen at a serum quetiapine level of 51 ng/mt (150 mg/d of que-
tiapine) and then positive 2 wceks later at a quetiapine level of 80
nglmL(200mgld). The other patient receiving monotherapy tested
negative for methadone before quetiapine treatnent was initiat-
ed and then positive at a serum level of 339 nglml (200 mg/d of
quetiapine extended release).

In a further patient taking extended release quetiapine, a
negative screening was obtained at a serum quetiapine levd of 28
ng/ml turning positive at87 rrylmL. Positive methadone screens
were also obtained at serum quetiapine levels of & nglml and 83
ng/ml, respectively, for 2 patients taking immediate release queta-
pine The patient witb a serum level of 83 ng/mL who was receiving
800 mg/d of quetiaplne, later showcd both positive and negative
screening results at the lower dose of @0 mgld.

On the basis ofthcse 5 patients' serum quetiapine levels, one
could assume a threshold of about 60 nglmt to yield a false-positive
methadone test. In Chcrwinski et al,2 125 mgld of quetiapine (no
serum level was indicated) was sufficient to yield a false-positive
methadone test. A systematic look at 142 methadone wine drug
screcns from 129 inpatients ofour hospital in an l8-month period
(January 2008-fune 2009) revealed 4 positive methadone tests-
Quetiapine was the only drug these 4 patients had in common. For
4 other patients from this group with negative drug screens, senrm
quetiapine levels have been determined: 87 ng/ml for immediate
release quetiapine (1,100 mg/d) and 95,271, and 391 ng/ml for
extended release quetiapinc (no trough level; doses were 500, 800,
and 600 mg/d, respectively). This shows that in not every case does
guetiapine have an effect on methadone screens.

Drugs that have been shown to cross-react with methadone3
feature a tricyclic structure with a sulfur and a nitrogen atom in
the middle ring, which is common to both quetiapine and metha-
done. Therefore, it is plausible that this structural similarity be-
tween quetiapine and methadone could underlie cross-reactivity
in the methadone drug screen.

In cummary, this report strongly suggests that positive
methadone drug screenings be confirmed by a second method
such as high-performance liquid chromatography or liquid
chromatography-mass spectrometry especially in patients treated
with quetiapine.
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Manic and Psychotic Symptoms FollowinS
Subcutaneous Leuprolide in a Male Patient
With No Prior Psychlatoic History

To the Editor: Lcuprolide is a synthetic luteinizing hormone-
releasing hormone (LHRH) agoni.st used in the treatment of ad-
vanced prostate canccr. It is available as an immediate-release
intramuscular injection, a depot suspension for intramuscular
injection, and an extended-release suspension for subcutaneous
injection, After a 45-mg dose ofsubcutaneous leuprolide, 99.1%
of patients experience clinical castration by day 28, defined as se-
rum testosterone levels <50 ng/ml.r In addition to this decrease
in serum testosterone levels, decrcases in sex hormone-binding
globulin and estradiol are also seen.t,2

Although thcrc have been reports3,{ of emotional lability, de-
pression, and arxiety with LHRH agonists, the data are not consis-
tent. Furthermore, all published reports on psychiatric side effects
of LHRH agonists have been exclusively in femde patients. The
package insertr of leuprolide depot subcutaneous injection does
list anxiety, depression, and delusions as occurring in less than 5%
of patients. Here, we describe a case of a 65-year-old man with
no prior psychiatric history who developed manic and psychotic
sfmptoms after rcceiving a 45-mg subcutaneous injection of leu-
prolide. This is the only case available in the literature that describes
a male patient experiencing such severe psychiatric symptoms in
association with leuprolide.

Case reltort. Mr A, a 65-year-old white man, was b:ought into
the emergency departrnent by the police after they were called by
his wife. She reported that he was extremely agitated, shouting pro-
fanities, threatening her, and accusing her ofbeing schizophrenic.
Over the last 3 to 4 weeks, he had been progressively sleeping less,
only sleeping I to 2 hours per night immediately prior to admission.
He had persecutory delusions regarding the Mafia and FBL He was
hyperverbal, had pressured specch, and was repeatedly quoting the
Bible. Over the past several wecks, he had been displaying bizarre
behavior, such as impulsivd buying objects he had no use for and
excessively spending money. He had also been irritable with his
wife and using profaniry which was unusual behavior for him. At
the time of admission, an accurate history could not be obtained
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from the patient, and therefore the majority of the information was
obtained from his spouse.

Laboratory test results on admission, induding thyroid panel,
basic mctabohc panel, complete blood count, and urinalysis, were
all within normal lirnits, except the patient's red blood cell count
(RBC) was 3.88 M/mm3 (normal: 4.00-5.30 M/mm3) and his
hematocrit was 35.5% (normal: 38.0%-46.0%). The rapid plasma
reagin test result was negative. A toricology screen was negative for
illegal substances. The patient's blood alcohol level was undetect'
able, and neurologic examination results were unremarkable.

Wben Mr A arrived in the emergency dePartrnent, he was agi-
tated and combative. He stmck a nurse and threatened to burt other
staffmembers. At this time thepatient had to beplaced in 4-point
restraints. He dso received haloperidol 5 mg intramuscularly. He
was then involuntarily committed to the psychiatric inpatient
unit.

The patient's past medical history was significant for prostate
cancer, and he had received radiation seed implants 4 years bdore.
However, 3 months prior to this admission, his prostate-specific
autigen levels became elevated. Upon the recommendation of his
physician, the patient rcceived leuprolide 45 mg subcutaneously ap-
proximately 2 months prior to this admission; this dose is intended
to be a&niristered once every 6 months. His past mcdical hietory
was oth€rwise unremarkable. The patient had no history of psy-
chiatric illness. His wife reported that his current behavior was an
extrcrnc deviation frorn his normal behavior. She reported no otler
recent medication changes. There was no evidence ofmetastasis.

Mr A was a college graduate who had a successfrtl career and
retired about 5 years ago, He denied tobacco or illicit drug use. He
did state that he drank rarely. The patient had no family hisory of

Dsychiatric illness, but one of his sisters did have Alzheimer's dis-
eaie. He had been married for 30 years; he had 2 dtildren who lived
out of the home and had no psychiatric history of thcir own. His

home medications were loratadine l0 r4/4 aspirin 8l m8/4 multi-

vitamin daily, and fish oil daily. He had no known drug allergies.

Upon admission, he was started on treatment with oral

olanzapine l0 mg/d At day 4 of hospitalization, he began to be'

.o1n. i'..r paranoid and grarded. Hc was still irritable and quick

to anger with staff and patients; however, hc was not physically

^raut"w". His speech remained pressured and tangentid' A com-

outed tomographic scan and magnetic resonance imaging of the

tcad vrelded uoremarkable findings. On day 7 ofhospitalization'

th. prtl"ntt olanzaptne dose was increased to 20 mg/d' By day

f, f,JUa- to pttticipate more appropriatelyin groups andwas easier

Endometriosis, sage III 3.75 mg IM monthly A.ftcr second injcction, devclopcd scverc Symptomsimproved with sertralinc, monthly- 
dc?rtsdft sfmptoms, paranoia, and lcuprolide injections were continucd
auditory hdlucinations

Endomariosis, stegeT\f 3.75 mg IM monthJy Aftrr sccond iajection, dwdopei cxtremc No pharmacologic treatment, Dontbly
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to talk to. He was exh.ibiting no paranoid or aggressive behaviors.
His speecb became regular and less tangentid. He no longer
exhibited any persecutory delusions. He rcquired no othcr medi-
cations during his hoqpitalization. A repeat complete blood count
did show an increase in both RBC and hematocrit to 4.11 lvllmm3
and 38.3%, respectively. He was discharged home with appropriate
follow-up after 13 days of inpatient hospital treatment.

A month after discharge, Mr A continued to do wdl and decid-
ed to discontinue olanzapine on his own. After another month off
olaazapine treatment, he continued to do wetl with no psychiatric
symptorru. He never received a second shot of leuprolide.

This is the first case report of a male paticnt with no prior psy-
chiatric history developing manic and psychotic s.pnptoms after
receiving a leuprolide injection.

A PubMed/MEDLINE search of publications from 1980-2010
using the terms lcuprolide, gosereli+ mania, psychosis, mood dis-
orden andbipolar disoriler reve'aled 2 publications,5'6 for a total of
5 cases, describing leuprolide-induced mood disturbances, aad
only 2 of those cases involved mania and/or psychosis. The rest
ofthe cases described only depressive sfmptoms. Previous case
reports5'6 have described psychotic symptoms in women aftcr rc-
ceiving leuprolide, but none have demonsbated this in men (Table
l). In these reports, it was theorized that estrogen's rapid with-
drawal following leuprolide theragy was a cause for tbe psydiatric
symptoms.

An estrogen protection hypotbesis has been postulated in the
IiteratureT; according to this hypothesis, estrogen ererts a protec-
tive efftct on psychotic symptoms in susceptible patients. This
hypothesis is supported by an average age ofschizophrenia onsct
that is 5 years later in women than men; an iocrease in rates of
admissions for echizophrenia in women on the days that estrogen
lcvels arc lowest in thc menstrual cyde; and lower rates of acute
psychosis during pregnancy, wben estrogen lweb are high, and
highcr ratcs ofacute psychosis in the PoslPartum Period' when
cstrogco levcls suddenly decrease. Further, thc incidence oflate-
onset schizophrenia in womcn is double that seen in men, and
the combination of estrogen and neuroleptics leads to more rapid
symptomatic improvement than neuroleptics alone./

Initial research in men erperiencing new-onset and/or
acute psychosis has dernonstrated decreued levels oftotal testos-
teronq free testosterone, estradiol, and estnose in men with schizo-
phrenia compared to age- and weight-matched control patieats.s
It is possible that the decreascd levels of estradiol following an
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LHRH agonist injection may have left our patient wlnerable
to the psychotic symptoms that he demonstrated, similar to the
case reports in women. Unfortunately, mcasrrements of testoster-
one and estradiol levels were not ordered for this patient, In ret-
rospect, it would have been extremely helpful to have those levels.
However, due to the mechanism of action of leuprolide and the
timing of the injection, one would expect the patient to be in a state
of chemical castration.

AJthough this level ofseverity in psychiatric adverse events with
leuprolide is rare, clinicians should be aware of the possibility. A
shorter-acting leuprolide formulation may be used ifthe patient has
a history ofpsychiatric illness or ifthe clinician is concerned about
psychiatric side effects.
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Anticholinergic Mechanisms: A Forgoften Cause of the
Switch Process in Bipolar Disorder

To the Editor; In their reyiew of the neurobiology of
the switch proccss in bipolar disorder, Salvadore et all discuss
such neurobiological factors as abnormalities in catecholamine
levels, up-regulation of neurotrophic and neuroplastic factors,
hypothalamic-pituitary-adrenal axis hyperactiviry and circadian
rhythms. Howwer, they have ignored anticholinergic enhancement
as a possible factor in mood switch. Such a mechanism has Iong
been postulated, on the basis ofevidence ofanticholinergic activity
of tricyclic antidepressants (TCAs)2 and within the context of a
cholinergic-adrenergic hypothesis of mania and depression put
forth nearly,l0 years ago.3

There is a clear relationship between the mechanisms of the
switch process and antidepressant activity and efficacy. A role of
the cholinergic system in the mechanism ofantidcpressant action

has been well documented on both the experimental and the clinical
levels. In 1979, Brownea demonstrated that anticholinergic agents
such as scopolamine are active in the behavioral despair test, which
had previously been asserted to detest antidepressant actMty. The
results of neurobiological studies provided evidence of a central
cholinergic receptor hypersensitivity in mood disorders.s'6 A pos-
sible role of the muscarinic cholinergic receptor in mood disorders
was subsequently demonstrated in molecular-genetic studies.T'8 In
2006, the resuits ofa randomize4 placebo-controlled clinical trid
conducted at the National Institute of Mental Health showed that
the muscarinic cholinergic receptor antagonist scopolamine exerted
an urtidepressant cffect in depressed patients with either major de-
pressive disorder or bipolar disorder.e These results have been repli-
iated and are reported in an article published this year.lo

In 1991, Koszewska and Puzynski,rr on the basis of an analy-
sis of 869 depressed episodes, suggested ar important role of the
cholinergic system in the pathophysiology of mood switching: they
obscrved switching into mania/hypomania most frequently during
treatrnent with amitriptyline, the drug showing highest anticholin-
ergic actMty. In our recent retrospective analysis ofantidepressant-
induced mood conversion to mania/hypomania in patients treated
from 1972-1996 in the Affective Disorder Unit, Institute of Psy-
chiatry and Neurology, in Warsaw, Poland, wc have demonstrated a
significantly higher percenage of the switch in patients treated with
TCAs than with non-TCA antidepressants.r2 Furthermore, within
TCA drugs, the frequency of switch showed some correlation with
the affinity of the drug to muscarinic receptors. The frequency of
switch in our study was highest in patients who received amitrip-
tyllne (a2%), the drug with a Kd (equilibrium dissociation constant
for muscarinic acetycholine receptors in human brain) of about 18,2
and lowest in those who received desipramine (18%), which has a
Kd of about I 98.2

Tricydic antid€pressants were thc gold standard for the treat-
ment ofdepression until the early 1990s. Both the distinct therapeu-
tic efficacy in depression and the anticholinergic properties of these
drugs have been widely acknowledged. However, their effect on the
cholinergic system has been in recent years nearly exclusively linked
to unfavorable somatic and cognitive side effect profiles, in con-
hast to the lack ofsuch effucts with new-generation antidepressants
(mostly selective serotonin reuptake inhibitors). The possibfity of
a contribution oftheir anticholinergic effect to therapeutic action
has barely been noticed. On the basis of the evidence described
in this letter, we belicve that a meaningfuI role of anticholinergic
mechanisms operating in antidepressant activity, and consequently
in switch processes, deserves to be strongly mentioned.
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