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Background: Treatment with the atypical anti-
psychoatic drug clozapine appears to be associated
with an increased incidence of urinary.inconti-
nence (Ul). We posited that the potent anti-a-
adrenergic effects of clozapine were involved,
and hence that an a-adrenergic agonist would
reduce Ul. We tested this hypothesis by using
ephedrine, an approved a-adrenergic agonist.

Method: Fifty-seven inpatients with schizo-
phrenia or schizoaffective disorder (DSM-1V)
who met the Kane criteriafor being treatment
refractory were treated with clozapine (75-900
mg/day). Patients who developed Ul were then
openly treated with ephedrine in increasing doses
until Ul was attenuated or a dose of 150 mg/day
was attained.

Results: Seventeen patients developed Ul as
evidenced by either urine-stained sheets/clothing
or direct patient reports. In 2 cases, the Ul was
sufficiently severe that adult diapers had to be
used. Comparison of patients who developed Ul
and those who did not showed that Ul was associ-
ated with female gender and with concomitant
treatment with typical antipsychotic drugs. One
patient was treated with a behavioral program,
but the remaining 16 patients were treated with
ephedrine. Ephedrine treatment was very effec-
tive, with 15/16 patients showing improvement
within 24 hours after reaching maximum ephed-
rine dosage. Twelve of 16 (including the 2 most
severe) eventually had a complete remission of
their Ul. In the remaining 4 patients, 3 had are-
duction in the frequency of Ul and 1 showed no
response. These benefits have been maintained
over the course of 12 months of subsequent treat-
ment for several patients. There were no side ef-
fects associated with the use of ephedrine nor
were there any changes in neuropsychiatric sta-
tus.

Conclusion: Ephedrine appears to be a safe
and effective treatment for clozapine-associated
Ul. By inference, it is likely that clozapine may
cause Ul viaits anti-a-adrenergic properties.
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T he incidence of urinary incontinence in hospital-
ized psychiatric patientsis estimated to be between
5% to 11% and may beincreased in those with severe psy-
chosis.! The latter group may be predisposed to urinary
incontinence for several reasons. Psychosis per se may be
associated with increased urinary incontinence.? Further-
more, patients with poor antipsychotic response are often
treated with high doses of antipsychotic drugs; these may
produce urinary incontinence as a side effect.®*

There are several approachesto reducing antipsychotic
drug—associated urinary incontinence. These include (1)
using the minimal effective dose of antipsychotic drug,
(2) selecting antipsychotic drugs with weak anticholiner-
gic and antiadrenergic properties, (3) and adding drugs
such as benztropine, oxybutynin, or amantadine.® The ef-
fectiveness and ‘practicality of such maneuvers have not
been extensively studied. The need for better treatment of
antipsychotic drug—associated- urinary incontinence has
been underscored by the increasingly widespread use of
clozapine, which appears to be associated with a much
higher incidence of urinary incontinence (up to 42%) than
other antipsychotic drugs.>¢®

The mechanism by which clozapine and other antipsy-
chotic drugs cause urinary incontinence remains.to be
well defined. It isknown that urinary continence and mic-
turition are controlled both by sympathetic and parasym-
pathetic mechanisms as well as by voluntary influences.
Continence is maintained by both a -adrenergically me-
diated relaxation of the bladder wall smooth muscle and
a-adrenergically mediated contraction of the trigone and
internal sphincter.>°*° Micturition depends on cholinergi-
caly mediated bladder wall contraction. Voluntary
mechanisms are cortically mediated via the spinal reflex
arc aswell asthrough control of the external sphincter and
perineal muscles.

A number of mechanisms have been proposed for the
production of urinary incontinence by typical antipsy-
chotic drugs. Some have suggested that dopamine block-
adein the basal gangliamay contribute to urinary inconti-
nence.* However, such a mechanism would not explain
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why the incidence of treatment-associated urinary in-
continence is higher for the relatively weak dopamine
antagonist clozapine than for typical antipsychotic drugs
with stronger antidopaminergic properties. On the other
hand, urinary incontinenceis more frequently associated
with both clozapine and phenothiazines, both drugs with
considerable a-adrenergic-blocking properties.™™ a-
Adrenergic blockade could lead to urinary incontinence
by decreasing internal bladder sphincter tone.™* If the lat-
ter were true, then adjunctive use of an appropriate a-ad-
renergic agent would presumably attenuate clozapine-
associated urinary incontinence:

This hypothesis ran contrary-to clinical practice. Our
urologic and gynecological consultants recommended
trials of drugs such as oxybutynin and doxazosin for
clozapine-associated urinary incontinence.. Oxybutynin
exerts adirect spasmolytic and antimuscarinic action on
the detrusor muscle of the bladder. This resultsin in-
creased urinary bladder capacity, diminished frequency
of uninhibited contractions of the detrusor muscle, and a
delay in theinitial desire to void. In our clinical experi-
ence, however, oxybutynin does not reduce clozapine-
induced urinary incontinence (M.A.F,, PE.K. 1994. Un-
published observations). Doxazosin, an a-adrenergic
blocker, appearsto relax prostatic smooth muscle and re-
verse outflow obstruction produced by an enlarged pros-
tate. However, many of our patients with clozapine-as-
sociated urinary incontinence were women, or men
without signs of prostatic hypertrophy. One patient had
already failed atrial of doxazosin. The addition of benz-
tropine for the treatment of clozapine-associated siaor-
rheain five patients did not reduce their concomitant uri-
nary incontinence. Accordingly, atrial of an a-adrener-
gic agonist in clozapine-induced urinary incontinence
seemed warranted.

Ephedrine is an approved commercially available a-
adrenergic agonist, which increases the action of endog-
enous amines and releases norepinephrine from its
intraneuronal storage sites.* By stimulating both a- and
[B-adrenergic receptors in the bladder, ephedrine could
facilitate contraction of the trigone and internal sphinc-
ter as well as relaxation of bladder smooth muscle, re-
spectively. Both actions would promote urinary conti-
nence. Ephedrine-associated side effects are minimal
and thought to be due to its CNS-stimulating effects. Al-
though there are case reports of psychotic symptoms as-
sociated with overuse or abuse of ephedring™™" we
judged that moderate ephedrine doses posed minimal
risk of psychotic exacerbation in clozapine-treated pa-
tients. Accordingly, we undertook a trial of adjunctive
ephedrine in patients with clozapine-associated urinary
incontinence who had failed to respond to therapy with
other agents. Based on our initial success, we expanded
our use of ephedrine in patients with clozapine-associ-
ated urinary incontinence.
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METHOD

Fifty-seven inpatients with schizophrenia or schizo-
affective disorder (DSM-1V) who met the Kane criteria®®
for being treatment refractory and who were treated
openly with clozapine (75-900 mg/day) were screened for
urinary incontinence. Urinary incontinence was deemed
to be clozapine-associated if either urine-stained clothing
or bedding was noted or if the patient complained of uri-
nary incontinence after theinitiation of clozapine therapy.
All patients developing urinary incontinence had at a
minimum, a urinalysis. In addition, selected patients un-
derwent gynecological or urological evaluation to rule out
treatable organic etiology. Ephedrine (as asingle drug en-
tity) was started at 25 mg g.h.s. and increased in 25-mg
increments up to a maximum of 150 mg/day. The final
dose was administered as either a single bedtime dose or
in divided doses throughout the day, depending on the pat-
tern of urinary incontinence (nocturnal vs. diurnal) and
treatment response. Patients were informed why ephe-
drine was prescribed and were asked to report any
changes to the clinical staff. Similarly, nurses were aware
of the ephedrine trial and were instructed to inquire about
urinary. incontinence and check clothes and bedsheets.
Charts were reviewed for demographic and clinical char-
acteristics of patients, with particular attention to preexist-
ing conditions and concurrent medications that might con-
tribute to urinary incontinence. Brief Psychiatric Rating
Scale (BPRS) assessments were completed at baseline,
Week 6, and ‘quarterly therafter.”® Clozapine-treated pa-
tients with urinary incontinence were compared with those
without urinary incontinence by t test or chi-square test as
appropriate. Patients were followed for up to 12 months.

After the addition of ephedrine, urinary incontinence
was judged to be worse, unchanged, partially improved, or
completely remitted. Complete response was defined as
continence (no further reports from the patient/staff of in-
continence and no urine stains on the patient’s.clothing/
bedding); partial response was merely areductioninthein-
cidence of urinary incontinence. For purposes of analysis,
patients with a partial response were considered to be non-
responders. The determination was based on chart notation
of staff and patient observations, with particular emphasis
on urine-stained sheets or clothing. The distribution of
ephedrine responses was analyzed by the chi-square test.

RESULTS

Urinary incontinence developed in 17 of 57 patients af-
ter the initiation of clozapine therapy. One patient had an
exacerbation of preexisting urinary incontinence due to
obstetric complications. In the other 16, urinary inconti-
nence developed de novo. Two female patients with uri-
nary incontinence had previously been treated unsuccess-
fully with oxybutynin 5 mg four times daily for several
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Table 1. Characteristics of Treatment-Refractory Patients
Who Received Clozapine*

Table 2. Ephedrine Effects on Clozapine-Induced Urinary
Incontinence

2 Clozapine  Ephedrine
Characteristic ul Non-Ul p Vaue Patient  Age(y) Gender (mg/d) (mg/d) Response?
Number of patients 17 40 1 52 M 450 50 2
Age, 2 53 M 650 75 1
mean y (range) 44.9 (32-69) 43.6 (27-72) NS 3 46 M 500 25 2
4 39 F 400 50 2
Male 11 36 .03 5 50 M 600 150 0
Female 6 4 6 38 F 450 50 2
Mean clozapine dose, 7 46 M 650 25 2
mg (range) 441.2 (200-700) 473.8 (75-900) NS 8 43 M 450 25 2
Receiving typical 9 36 F 400 25 1
APD, N 9 9 .02 10 47 M 400 25 2
Typical APD dosein 11 42 F 550 75 2
chlorpromazine equiv- 12 69 F 200 25 1
alents, mean mg (range) 441.2 (0-1000) « 137.5(0-1000) .004 13 56 F 350 75 2
Concomitant medications 14 32 M 200 50 2
Benzodiazepine 6 7 NS 15 38 M 225 25 2
Anticholinergic 5 8 NS 16 37 M 300 50 2
[3-Blocker 6 8 NS 17 39 M 700 0 2
*Chi-square analysis based on N = 16. Abbreviations: APD = Mean 44.9 439.7 471  2(mode)

antipsychotic drug, NS = not significant, Ul = urinary incontinence:

months. Two patients, including one with preexisting-uri-
nary incontinence, required the use of adult diapers.

Clozapine-treated patients who did and did not de-
velop urinary incontinence did not differ significantly in
their mean age or mean daily dose of clozapine (Table 1).
However, patients who developed urinary incontinence
were significantly morelikely to receive atypical antipsy-
chotic agent in addition to clozapine (p =.024, x? and
were more likely to be receiving a higher dose of the typi-
cal agent (in chlorpromazine equivalents) than the pa-
tients who were treated with concomitant typicals but
who did not develop urinary incontinence (p = .004, X?).
Furthermore, the Ul group included significantly morefe-
mal e patients than the non-Ul group (p = .03, X?). The use
of ancillary medications such as anticholinergics, benzo-
diazepines, and propranolol was not significantly differ-
ent in the Ul group as compared to the non-Ul group.

One patient remained continent with a behavioral in-
tervention program. Twelve of 16 patients treated with
ephedrine had a complete response to treatment; 3 others
had a partial response (Table 2). One patient showed no
response to ephedrine. The ephedrine doses ranged from
25 to 150 mg/day. No patients had an exacerbation of
their urinary incontinence. The distribution of ephedrine
responses was both clinically and statistically significant
(p <.001, x?). The following case vignettes illustrate the
complicated clinical characteristics of patientswith cloza-
pine-induced urinary incontinence.

CASE REPORTS

Case 1

This 47-year-old man with chronic undifferentiated
schizophrenia was admitted owing to poor symptom re-
sponse to haloperidol 30 mg/day. Clozapine was initiated
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@Response: 0 = no change, 1 = reduction in frequency of incontinence,
2 = complete cessation of incontinence.

and titrated to 200 mg b.i.d. Three weeks after reaching
his maximum dose, the patient experienced urinary incon-
tinence. A 1-week course of doxazosin 2 mg orally at bed-
time was ineffective. Doxazosin was discontinued, and
ephedrine 25 mg orally at bedtime was started. After 2
days of ephedrine therapy, the patient had a significant re-
duction in urinary incontinence.

Case 2

This 32-year-old- man with chronic paranoid schizo-
phrenia and alcohol abuse was admitted to the hospital
when he experienced paranoid delusions and violent be-
havior. He was determined to be resistant to typical anti-
psychotic drugs and began clozapine treatment. During
the titration phase, he complained of several adverse
events including excessive sedation, sialorrhea, and uri-
nary incontinence; the latter was first reported 14 days af -
ter initiation of clozapine therapy. Ephedrine 25.mg b.i.d.
was started. A rapid and complete response of the urinary
incontinence was noted within the first 24 hours of ephe-
drine therapy.

Case 3

This 38-year-old woman with schizophrenia, posttrau-
matic stress disorder, and partial complex seizures was
started on clozapine therapy for treatment-refractory audi-
tory and visua hallucinations. Several months after the
initiation of clozapine therapy (450 mg/day), she began to
complain of urgency, urinary incontinence, and occa-
sional nocturnal enuresis, which she treated by wearing
adult diapers. Her gynecologist treated her with
oxybutynin 5 mg qg.i.d. for severa months without suc-
cess. During a readmission for a psychotic exacerbation,
the urinary incontinence worsened as the dose of cloza-
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pine was increased to 500 mg. Oxybutynin was discontin-
ued, but urinary incontinence persisted. Two months later,
ephedrine 25 mg orally at bedtime was started and pro-
duced a rapid improvement in her symptoms. Increasing
ephedrineto 50 mg g.h.s. resulted in full resolution of uri-
nary incontinence,

DISCUSSION

In our patient sample, clozapine-associated urinary in-
continence was identified in-30% of our patients with re-
fractory psychosis who were treated with clozapine. We
found that although traditional ‘urological agents such as
oxybutynin and doxazosin were ineffective, the addition
of ephedrine rapidly, dramatically, and safely reduced the
urinary incontinence. Despite one report® of the effec-
tiveness of anticholinergics (trihexyphenidyl' 5 mg) ad-
ministered at bedtime in some patients with clozapine-as-
sociated urinary incontinence, a substantial proportion of
our patients were receiving benztropine 0.5 to-2-mg at
bedtime for sialorrhea but continued to have nocturna
urinary incontinence. Our results must be understood
within the limitations of this study.

We considered urinary incontinence to be present ei-
ther if stained clothes or sheets were observed by
caregivers, or if patients or caregivers complained about
urinary incontinence and no evidence of infection was
obtained on urinalysis. Although in most cases nurses or
caregivers confirmed that patients complained of urinary
incontinence, the validity of employing such reportsis not
known. However, because of the social stigma attached to
enuresis, we believe that reporting bias would lead to un-
derestimation of the true incidence. Such considerations
may explain the wide divergence in previous reports, in
which the incidence of clozapine-associated urinary in-
continence has ranged from 2.4% to 42%.%® Therefore,
while our 30% incidence of urinary incontinence cer-
tainly falls within the reported range, the true incidence
remains to be determined.

We treated patients in an open and naturalistic fashion.
Patients were aware that attention was being paid to their
urinary incontinence, and such measures could have in-
creased the possibility of atype | error. In addition, many
of our patients were on adjunctive psychotropics. Indeed,
our statistical analysis suggests that adjunctive typical an-
tipsychotic drugs contributed to the development of
clozapine-associated urinary incontinence. Furthermore,
in some patients, clozapine-associated urinary inconti-
nence may be atransient phenomenon,* perhaps related to
sedation. Thus it is conceivable that ephedrine treatment
merely coincided with a spontaneous remission of the uri-
nary incontinence. We did not discontinue ephedrine to
determine whether urinary incontinence reemerged. On
the other hand, all except 1 of our patients developed uri-
nary incontinence de novo after starting clozapine. For
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many of our patients, urinary incontinence had been unre-
mitting for several months or more, well beyond the peri-
od during which clozapine-associated sedative effects
generally subside. Indeed, in our first 2 patients, atrial of
oxybutynin had had no effect on urinary incontinence.
Thus it is unlikely that the urinary incontinence we ob-
served can be dismissed as merely a transient phenom-
enon. The rapid onset and sustained nature of ephedrine
effects on urinary incontinence are certainly compatible
with atrue therapeutic drug action.

We noted no medical, psychiatric, or behavioral com-
plications of ephedrine treatment on the basis of either
clinical observationsor quarterly BPRS assessments. This
was true even for those patients who received a high dose
(150 mg/day) and/or were receiving ephedrine for along
period of time (12 months). Given that BPRS assessments
were administered quarterly, however, we cannot pre-
clude the possibility that ephedrine caused transient psy-
chiatric changes. We also note that most of our patients
were medically healthy or medically stable. In medically
unstable patients, ephedrine should be used cautiously.

There are several mechanisms by which ephedrine
could potentially reduce urinary incontinence. Insofar as
clozapine causes sedation, and sedation per se can con-
tribute to urinary incontinence, perhaps nonspecific acti-
vating effects of ephedrine attenuate urinary inconti-
nence. Several considerations suggest that the latter is un-
likely. First, neither BPRS scores nor clinical notations
suggested that patients were more alert during ephedrine
treatment. Second, ‘clozapine-induced sedation is typi-
cally atransient phenomenon that occurs early during the
course of clozapine treatment.??* In our sample, many
patients developed urinary incontinence after a period of
clozapine treatment (mean = 2.5 months; range, 14 days
to 7 months) sufficient for tolerance to devel op to sedative
effects. Thus, while we cannot preclude the possibility
that clozapine sedative effects contributeto urinary incon-
tinence, sedation alone cannot account for the-phenom-
enon.

The alternative explanation is that o-adrenergic effects
have a specific influence on urinary incontinence. One
level of influence may occur at the level of the bladder, as
we initially posited. A second level of influence may be
exerted at the level of the brain. Ambrosini® postulated
that urinary incontinence could result in the face of re-
duced dopamine transmission with secondary noradrener-
gic hypoactivity in the basal ganglia. The latter is not in-
consistent with our findings, namely that the incidence of
urinary incontinence was higher in patients treated with a
combination of clozapine and typical antipsychotic
drug—in other words, a potent a-adrenergic antagonist in
combination with a potent dopamine antagonist. On the
other hand, we found that urinary incontinence also
developed in patients treated only with clozapine. In this
regard, we note that central dopamine systems are both
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heterogeneous and interdependent® and that some,
limited evidence, supports regional dopaminergic
hypoactivity.?*® It may be that if treatment-resistant
patients have a greater degree of dysregulation of do-
pamine/noradrenaline systems, they may be more vul-
nerable to urinary incontinence mediated via central
mechanisms.

Another possible explanation for the increased urinary
incontinence in patients receiving typical antipsychotic
drugs with clozapineisthat a pharmacokinetic interaction
may have occurred between the typical antipsychotic
drugs and clozapine. Clozapine may decrease the clear-
ance of typical antipsychotic drugs, resulting in higher se-
rum concentrations. Alternatively, ‘the typical antipsy-
chotic drugs may affect the clearance of clozapine.”® We
are not aware of systematic research in this area. Further-
more, since we did not measure serum concentrations in
our patients, the possibility of a drug interaction resulting
in elevated serum concentrations is unknown.,

We found that females were more likely to develop uri-
nary incontinence than males. While females in general
are more likely to have urinary incontinence than men,
thisis typicaly associated with obstetrical trauma (stress
incontinence). However, only 1 of the women in our
group of patients with urinary incontinence had had chil-
dren, making this explanation less likely. Whether this re-
flectsagenerally higher incidence of urinary incontinence
in women due to anatomical features and obstetrical his-
tory or some gender-specific action of clozapine is un-
clear.

CONCLUSION

Clozapine appears to be associated with a high inci-
dence of urinary incontinence. Combination use of atypi-
cal antipsychotic drug with clozapine may increase a
patient’s risk of developing urinary incontinence. Our
preliminary data suggest that ephedrine may be a safe and
effective treatment for clozapine-associated urinary in-
continence. Its rapid mode of action and lack of psychiat-
ric effects suggest that it may be useful for treatment of
urinary incontinence associated with other psychotropic
drugs. While our results are compatible with the hypoth-
esis that clozapine-associated urinary incontinence is me-
diated via anti-a-adrenergic actions, the latter remains to
be confirmed in larger, controlled trials.

Drug names: amantadine (Symmetrel), benztropine (Cogentin and oth-
ers), clozapine (Clozaril), doxazosin (Cardura), haloperidol (Haldol
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and others), oxybutynin (Ditropan, Dridase), propranolol (Inderal and
others), trihexyphenidyl (Artane and others).
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