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ABSTRACT
Solifenacin is a muscarinic receptor antagonist that has
been used to treat overactive bladder since 2004. It
has a great affinity for the detrusor M3 receptor, which
must be stimulated for bladder muscle contraction, and
demonstrates the most selective profile to the bladder of
the muscarinic receptor subtypes. It is thought that urinary
antimuscarinic agents, due to their passage to the central
nervous system and lipophilic properties, may cause
central nervous system symptoms in some rare cases.
A case report of a 42-year-old male patient who had an
acute psychotic attack as a result of solifenacin treatment
for overactive bladder is presented in this article.

INTRODUCTION
Overactive bladder (OAB) is defined as urinary
urgency, usually accompanied by increased
daytime frequency and/or nocturia, with
urinary incontinence (OAB-wet) or without
(OAB-dry), in the absence of urinary tract
infection or another detectable disease.1 In
a population-based survey of 16 776 men and
women aged >40 years conducted in six countries, the prevalence of OAB in Europe was
estimated to be 15.6% in men and 17.4% in
women, with an overall prevalence of 16.6%.2
Antimuscarinic medications are currently the
mainstay of treatment for OAB. They differ
in their pharmacological profiles, including
muscarinic receptor affinity and other modes
of action, and also differ in their pharmacokinetic properties, such as lipid solubility
and half-
life. Systemic adverse effects are
common in treatments due to the extensive
involvement of muscarinic receptors in the
autonomic nervous system and the passage
of some agents to the central nervous system.
Five muscarinic receptor subtypes (M1 to M5)
have been identified, with M2 and M3 being
the most prevalent in the detrusor. Although
M2 is one of the most expressed subtypes, the
M3 subtype is more functionally significant in
bladder contractions.3 4 Solifenacin demonstrated a highly bladder-selective profile in
preclinical studies when compared with other
antimuscarinic agents.5 Common side effects
of solifenacin that lead to discontinuation of
treatment have been reported as dry mouth,

blurred vision, constipation and headache.
In one study, it was stated that headache,
confusion, cognitive impairment, disorientation, agitation, dysarthria and changes in
consciousness might be observed due to the
high penetration of solifenacin, which is not
a P-glycoprotein substrate. Such agents can
increase the dopamine level in the synaptic
gap.6
In the literature, although there was no
case of psychotic disorder due to solifenacin
use, it was reported that a man in his 80s
was prescribed solifenacin for the diagnosis
of OAB whose clinical manifestation that
began with anxiety progressed to delirium.
The delirium manifestation improved with
the discontinuation of the treatment.7 This
article presents a case report of a 42-year-old
male patient who had an acute psychotic
attack due to solifenacin treatment for OAB.

CASE HISTORY
year-
old married man, a high school
A 42-
graduate, working in the private sector,
belonging to middle upper socioeconomic
status and living with his family presented at
the psychiatry emergency department with his
relatives because of psychiatric complaints.
The patient himself and his family had no
known history of psychiatric illness. In addition, the patient had no other known medical
disease. He was recently diagnosed with
OAB due to lower urinary tract symptoms,
with predominant storage symptoms such as
urinary urgency, increased urinary frequency,
pass urine that is difficult to defer and involuntary loss of urine. Fifteen days ago, he was
initiated on solifenacin at a dose of 5 mg/
day by the urologist. He was advised to apply
for a follow-up examination 4 weeks after he
started taking medication. Because symptoms
persisted despite taking the prescribed dose,
on the fifth day of his treatment, the patient
doubled his daily dose without consulting his
doctor. Although his psychiatric complaints
started right after he increased the medicine
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DISCUSSION
Anticholinergic agents can increase the dopamine level
in the synaptic gap, and confusion, cognitive impairment, disorientation, agitation, dysarthria and changes
in consciousness may accompany the typical psychotic
2

symptoms in psychotic disorders associated with anticholinergic drug use.8 They also act as potent indirect
dopamine agonists by blocking the presynaptic uptake of
dopamine and causing its release from presynaptic terminals.9 Adverse effects associated with the use of antimuscarinic drugs relate to the central nervous system which
are frequently mentioned in the literature. In a meta-
analysis published in 2011, these side effects were listed
as dizziness, sleepiness, vertigo, insomnia, restlessness,
weakness, confusion and cognitive dysfunction. The most
common side effects were stated as dizziness and sleepiness.10 The presence of the receptors on the drugs used in
the treatment of OAB affects the central nervous system;
the presence of factors that affect the deterioration of the
blood–brain barrier, especially in older adults, leads to
variability in terms of side effects with pharmacodynamic
and pharmacokinetic differences.11
In a comparison of studies performed with different antimuscarinic agents, no significant difference was found in
terms of central side effects, and it was stated that anticholinergic side effects may be observed due to the high rate
of oral oxybutynin treatment crossing the blood–brain
barrier.12 A single dose of solifenacin, oxybutynin and
placebo was investigated in another randomised, double-
blind study that investigated attention, information
processing, processing memory, episodic memory and
mood changes; oxybutynin was shown to cause impairment in various cognitive areas.13 This study also noted
that cognitive impairment related to antimuscarinic use
may increase with age, accumulation of anticholinergic
effects of other drugs used, Parkinson’s disease, cerebrovascular diseases, multiple sclerosis and schizophrenia.
When evaluated together with the literature, in our
case, the discontinuation of solifenacin treatment the
regression of symptoms in the second week after the
initiation of antipsychotic treatment, the absence of organicity that may cause psychosis and the lack of need for
high antipsychotic doses in outpatient clinic visits suggest
that the psychotic attack was associated with solifenacin.
Solifenacin is a frequently used agent in the treatment of
OAB. Although it is known that it may have central nervous
system and psychiatric side effects with its introduction to
the market in 2004, data on this subject are limited. To
our knowledge, this is the first case of psychosis associated with solifenacin reported in our country. Although
psychosis is very rare with solifenacin treatment, it should
be kept in mind that if an acute psychotic attack occurs
while under solifenacin treatment, the disorder may be
related to this treatment. In addition to the necessity of
selecting agents with known lower central effects for treatment, it would be highly beneficial to inform patients
about acute psychiatric conditions that may occur due to
this treatment and how to manage these conditions.
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dosage, he continued to use the medicine at a dose of 10
mg/day.
Initially, there were complaints of restlessness, irritability
and sleep disturbance, along with excessive suspiciousness. A few days later, these complaints were accompanied by self-
talking, leaving home without informing
anyone, and severe, tenaciously held, systematised paranoid thoughts that his wife would hurt him and his family
was pursuing him. The family discontinued solifenacin
treatment given that the patient could not cooperate in
applying to the hospital and getting psychiatric help.
Approximately 7 days after the treatment was discontinued, the patient presented to the psychiatry emergency
service with his relatives of his own will. In his mental state
examination and his anamnesis, his level of consciousness and awareness were intact, his mood and affect were
irritable and his thought content included paranoid
thoughts about his colleagues. There were no hallucinations. Goal orientation, abstract thinking, attention,
memory functions and test judgement were intact; the
insight about the current situation and the recommended
treatment was partial. There was no active homicidal or
suicidal thinking. According to a history obtained from
the patient’s family, his condition was closely observed
by family members throughout 1 week. His thought that
he would be harmed if he left home decreased over
time. The neurological examination, blood tests, cranial
CT and diffusion MRI of the patient consulted in the
neurology department revealed no abnormalities. The
urology department was consulted about the patient’s
current condition and how to proceed with the treatment
in future. They were advised to wait until the patient’s
psychiatric symptoms subsided, after which he would be
re-evaluated to determine the right treatment and that
it would be more appropriate to follow up without using
anticholinergic drugs during this time.
The patient did not have active homicidal or suicidal
ideation. He refused to be treated in an inpatient
psychiatric clinic. Consequently, he was discharged after
obtaining both his consent and the consent of his family
members, and communicating with them about the need
up. Olanfor oral medication (outpatient) and follow-
zapine 10 mg/day treatment was initiated. After the
second week of the treatment, the patient’s delusions
completely regressed, his mood changed in the direction
of euthymia and he gained a complete insight about his
disease and treatment. In the following course, the dose
of olanzapine was reduced to 5 mg/day due to sedation
side effects. As no psychotic findings were noted during
the follow-up period, the treatment was continued with
olanzapine at a dose of 5 mg/day.

General Psychiatry

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.
Competing interests None declared.
Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.
Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.
ORCID iD
Ozan Odabasi http://o rcid.org/0000-0001-7460-3072

REFERENCES

1 Haylen BT, de Ridder D, Freeman RM, et al. An International
Urogynecological Association (IUGA)/International Continence
Society (ICS) joint report on the terminology for female pelvic floor
dysfunction. Neurourol Urodyn 2010;29:4–20.
2 Zecca C, Riccitelli GC, Disanto G, et al. Urinary incontinence in
multiple sclerosis: prevalence, severity and impact on patients'
quality of life. Eur J Neurol 2016;23:1228–34.

3 Matsui M, Motomura D, Karasawa H, et al. Multiple functional
defects in peripheral autonomic organs in mice lacking muscarinic
acetylcholine receptor gene for the M3 subtype. Proc Natl Acad Sci
U S A 2000;97:9579–84.
4 Chess-Williams R, Chapple CR, Yamanishi T, et al. The minor
population of M3-receptors mediate contraction of human detrusor
muscle in vitro. J Auton Pharmacol 2001;21:243–8.
5 Ohtake A, Sato S, Sasamata M, et al. The forefront for novel
therapeutic agents based on the pathophysiology of lower urinary
tract dysfunction: ameliorative effect of solifenacin succinate
(Vesicare), a bladder-selective antimuscarinic agent, on overactive
bladder symptoms, especially urgency episodes. J Pharmacol Sci
2010;112:135–41.
6 Moriya H, Takagi Y, Nakanishi T, et al. Affinity profiles of various
muscarinic antagonists for cloned human muscarinic acetylcholine
receptor (mAChR) subtypes and mAChRs in rat heart and
submandibular gland. Life Sci 1999;64:2351–8.
7 Štuhec M. Solifenacin-induced delirium and hallucinations. Gen
Hosp Psychiatry 2013;35:682.e3–682.e4.
8 Gulsun M, Pinar M, Sabanci U. Psychotic disorder induced by
oxybutynin. Clin Drug Investig 2006;26:603–6.
9 Bezchlibnyk-Butler KZ, Remington GJ. Antiparkinsonian drugs in the
treatment of neuroleptic-induced extrapyramidal symptoms. Can J
Psychiatry 1994;39:74–84.
10 Paquette A, Gou P, Tannenbaum C. Systematic review and meta-
analysis: do clinical trials testing antimuscarinic agents for overactive
bladder adequately measure central nervous system adverse events?
J Am Geriatr Soc 2011;59:1332–9.
11 Abrams P, Andersson K-E. Muscarinic receptor antagonists for
overactive bladder. BJU Int 2007;100:987–1006.
12 Chancellor M, Boone T. Anticholinergics for overactive bladder
therapy: central nervous system effects. CNS Neurosci Ther
2012;18:167–74.
13 Wesnes KA, Edgar C, Tretter RN, et al. Exploratory pilot study
assessing the risk of cognitive impairment or sedation in the elderly
following single doses of solifenacin 10 Mg. Expert Opin Drug Saf
2009;8:615–26.

Betul Kirsavoglu obtained a bachelor's degree from Faculty of Medicine, Hacettepe University, Turkey, in
2014, and a master's degree on adult psychiatry area at Istanbul Erenkoy Mental Health Research and
Training Hospital in Turkey in 2020. Currently, she is working as a medical specialist for psychiatry at
Giresun Bulancak State Hospital in Turkey. In addition, she is also an active member for Turkish Psychiatry
Association, European Federation of Psychiatry Trainees and Viktor Frankl Institute USA Faculty. Bipolar
disorder, neuropsychiatry, psychosis, trauma, psychological resilience, post-traumatic growth, logotherapy
and supportive psychotherapy are the main areas that she is working on. Her main research interests include
investigation of psychological resilience, post-traumatic growth, caregiver burden and related factors in patients
with bipolar disorder and their caregivers.

Kirsavoglu B, et al. General Psychiatry 2021;34:e100586. doi:10.1136/gpsych-2021-100586

3

Gen Psych: first published as 10.1136/gpsych-2021-100586 on 12 October 2021. Downloaded from http://gpsych.bmj.com/ on November 29, 2021 by guest. Protected by copyright.

Contributors BK evaluated the patient in the psychiatry emergency department,
collected data, did a literature search and took the lead in writing the manuscript.
OO prepared the manuscript draft with data analysis and interpretation. IEA
evaluated the patient in terms of urological complaints and made contribution to
writing and revising the draft. All authors provided critical feedback and helped
shape the manuscript. All authors approved the final form. BK is responsible for the
overall content of the manuscript.

