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Delirium following fesoterodine treatment for urgency incontinence 
in an 89-year old man
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Abstract

We describe the case of an 89-year-old man who developed delir-
ium following the introduction of fesoterodine to treat his urgency 
incontinence. The patient started experiencing visual hallucina-
tions approximately five days after starting fesoterodine 4 mg once 
daily. Delirium resolved after fesoterodine was stopped. Despite 
the apparent safe cognitive profile due to its pharmacodynamic 
properties, fesoterodine should be used with caution in the elderly, 
frail population.

Introduction 

Urgency incontinence affects up to 30% of the elderly popu-
lation.1 Antimuscarinic agents  used to treat urgency incontin-
ence may cause central nervous system (CNS) effects, such 
as delirium and cognitive decline.2 Fesoterodine has a com-
parable efficacy to other antimuscarinic agents in urgency 
incontinence.2 Fesoterodine is rapidly metabolized into its 
active metabolite 5-hydroxymethyl tolterodine (5-HMT). 
5-HMT crosses the blood-brain barrier (BBB), but is actively 
transported out of the CNS by the P-glycoprotein (P-gp), 
which leads to a non-significant concentration in the CNS in 
an vivo animal model.3 From the data available from clinical 
trials,4,5 some authors have stated that fesoterodine doesn’t 
cause cognitive impairment in elderly patients. Its effect on 
attention, memory, and executive function was similar to 
placebo in a double-blind, double-dummy, crossover study 
on 20 healthy elderly patients aged between 65 and 84 years 
old.6 In a double-blind clinical trial involving 562 vulner-
able elderly patients, no deterioration of mini-mental state 
examination (MMSE) score was observed; however, two 
subjects reported subjective impairment after an increase 
to fesoterodine 8 mg dose.7 In another trial, three patients 

discontinued treatment due to an acute confusional state, 
but the site investigator judged it unrelated to fesoterodine.8

Cognitive decline was measured using memory tests (such as 
MMSE), which aren’t as sensible for the detection of delirium 
as the confusion assessment method or the delirium rating 
scale.9,10 To our knowledge, delirium hasn’t been formally 
observed with fesoterodine in the literature using delirium-
specific scales. This is, therefore, the first report on delirium 
related to fesoterodine.

Case report

An 89-year-old man with a history of hypertension, dyslipi-
demia, coronary artery disease, chronic obstructive pulmon-
ary disease, gout, stage 4 chronic kidney disease (creatinine 
clearance 17 ml/min), venous insufficiency with lower limb 
edema, liver metastases from colon neoplasia and prostate 
neoplasia with partial prostatectomy, and no prior history 
of cognitive impairment was admitted to the emergency of 
the Centre Hospitalier de l’Université de Montréal (CHUM) 
after experiencing visual hallucinations. The patient saw 50 
people in his apartment and had gone to his neighbour’s 
house to hide. After medical evaluation, he was admitted 
to the CHUM’s geriatric ward with a diagnosis of delirium. 

A complete blood work was done. Kidney function was 
stable according to baseline creatinine and hepatic function 
tests were normal. Computed tomography (CT) scan was 
similar to previous results. No neurological impairment, nor 
head trauma was reported. There were no signs of infection 
and metabolic markers, such as electrolytes, glycemia, and 
thyroid-stimulating hormone, were normal. According to his 
chart, the only recent change to his medication was the addi-
tion of fesoterodine at a dosage of 4 mg once daily started 
five days prior to the hallucination report. His other prior 
medications included finasteride 5 mg daily, amlodipine 5 
mg daily, atorvastatin 20 mg daily, metoprolol 50 mg twice 
daily, furosemide 20 mg daily, bicalutamide 50 mg daily, 
and acetaminophen 650 mg as needed. 
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Fesoterodine was discontinued upon admission because 
it was suspected to be the cause of his delirium, but hal-
lucination persisted for seven days. For the symptoms of 
delirium, risperidone 0.25 mg once daily was prescribed 
and increased two days later to 0.25 mg twice daily. 
Haloperidol was prescribed on an as-needed basis for agi-
tation. Lorazepam 1 mg subcutaneously was administered 
once because haloperidol was ineffective. All risperidone 
and haloperidol were discontinued 14 days later, as the 
patient improved clinically. 

Discussion 

Delirium is an acute decline in cognitive function, including 
disorganized thinking, inattention, and altered consciousness 
and mental status.11 It has been associated with increased 
hospital stay, mortality, and long-term decrease in function-
ality.9,12 Antimuscarinic agent are known to cause delirium.11

Stuhec reported a case of solifenacin-induced delirium that 
improved once it was stopped.13 In a prospective cohort 
study of 14 526 participants (mean age 62.7 years), Layton 
et al reported a significant association between tolterodine 
and visual hallucination.14 Other cases were reported with 
anticholinergics used in younger and older patients.15-17

In this case, hallucinations stopped seven days after stop-
ping fesoterodine. As the half-life for 5-HMT is approxi-
mately eight hours, complete elimination would be expected 
after 40‒56 hours (5‒7 half-life).18 Even if it was used at the 
correct dosage, fesoterodine is mainly eliminated by renal 
excretion and the patient’s stage 4 chronic kidney disease 
could have slowed its elimination, explaining the lengthened 
duration of hallucinations.18 Indeed, a study by Malhotra et 
al showed a two-fold increase in Cmax and 2.3-fold increase 
in area under the curve (AUC) of 5-HMT in patients with 
severe renal impairment (creatinine clearance <30 ml/min).19

5-HMT is inactivated by CYP 3A4 and CYP 2D6.18 The 
patient used finasteride, amlodipine, atorvastatin, and bic-
alutamide, which are CYP 3A4 inhibitors and substrate, 
and metoprolol, a CYP 2D6 substrate and minor inhibitor. 
Despite a theoretical risk of interaction with fesoterodine, 
none was documented in literature.20,21

Diuretics may cause dehydration and hyponatremia lead-
ing to delirium.22 Furosemide also has an anticholinergic 
load.23 The patient was taking furosemide for over three 
years with no recent dose change. No signs of dehydration 
and normal electrolytes suggest that furosemide contribution 
to delirium was unlikely.

Delirium was treated by reversing the pharmacological 
cause and managing the symptoms with antipsychotics, 
which is appropriate according to current North American 
recommendations.24,25 However, the use of benzodiazepine 
for agitation could have contributed to the exacerbation of 
the delirium.

The adverse effect in our case report was evaluated using 
the Naranjo adverse drug reaction probability scale and was 
possibly associated with fesoterodine use (4 points).26

Until now, fesoterodine was known for its safe cognitive 
profile. The current case report raises the question whether 
5-HMT can actually be in a sufficient concentration in the 
CNS to cause adverse reactions such as delirium in old, frail 
patients. The current patient is older and frailer than those 
included in the Kay’s study.6 Therefore, until further research 
can be done, fesoterodine should be used with caution in 
those who might have a risk of increased drug exposure 
(such as renal impairment) or in those with a diminished 
cognitive reserve, notably the elderly and frail population. 
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