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Abstract
Background

Intranasal esketamine is an approved therapy for treatment-resistant depression and is recognized for
its rapid and effective antidepressant effects. Although ketamine-associated cystitis has been
documented in recreational users, the urinary safety profile of therapeutic esketamine remains
incompletely characterized. Functional lower urinary tract disturbances suggestive of bladder
overactivity have not yet been reported in the scientific literature among patients receiving esketamine
for treatment-resistant depression.

Case presentation:

We present the case of a middle-aged male patient with severe treatment-resistant depression who
developed urinary urgency and pelvic discomfort shortly after initiating intranasal esketamine. Urological
evaluation showed no evidence of infection or inflammation, and the urine culture was negative. Partial
symptomatic control was achieved with mirabegron. Urinary symptoms resolved after spacing the
frequency of esketamine administration.

Conclusions

This case suggests a probable association between intranasal esketamine and lower urinary tract
symptoms suggestive of bladder overactivity in the absence of inflammatory findings, with symptoms
resolving after spacing of treatment administration.

Background

Intranasal esketamine has emerged as an effective therapeutic option for major depressive disorder,
particularly in patients with treatment-resistant depression (TRD) (1-4). Acting primarily as a non-
competitive N-methyl-D-aspartate (NMDA) receptor antagonist, esketamine modulates glutamatergic
neurotransmission and promotes rapid synaptic plasticity, distinguishing it from conventional
monoaminergic antidepressants (5,6). Randomized controlled trials have consistently demonstrated its
efficacy when used in combination with an oral antidepressant, leading to significant reductions in
depressive symptoms and higher remission rates compared to placebo (1,5,7). Evidence from real-world
studies further corroborates its effectiveness and safety in routine clinical practice (8—10); however, its
full adverse event profile remains incompletely characterized particularly with regard to potential effects
on the lower urinary tract.

In contrast, ketamine, particularly in its racemic form and with chronic recreational use, has consistently
been associated with urological toxicity, most notably ketamine-induced cystitis (KIC) (11). The
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underlying pathophysiology remains incompletely understood but is thought to involve direct urothelial
toxicity, inflammatory responses, and microvascular injury (11). Importantly, clinical evidence suggests
that early recognition and cessation of ketamine use may lead to partial or complete reversal of urinary
symptoms, highlighting a dose- and exposure-dependent mechanism of injury (11-13).

We present the case of a middle-aged male patient with treatment-resistant depression who developed
lower urinary tract symptoms suggestive of bladder overactivity shortly after initiating intranasal
esketamine. To our knowledge, this is the first reported case of non-inflammatory lower urinary tract
symptoms consistent with bladder overactivity in a patient receiving intranasal esketamine for TRD.

Case presentation

A 50-year-old married male, father of two, and working as a merchant, presented with a long-standing
history of treatment-resistant depression. He reported being under psychiatric treatment for
approximately 10 years, though he believed depressive symptoms had been present for a longer period.
During this time, he experienced only partial responses to multiple treatments, describing transient
improvements of up to 80% without ever achieving full remission.

Over the previous two years, his condition had significantly deteriorated, with pervasive low mood,
hopelessness, anhedonia, and marked functional impairment. He reported spending more than 12 hours
per day lying down after work, with reduced occupational performance leading to financial difficulties
and accumulated debt. Sleep was fragmented, with frequent nocturnal awakenings. He described a
chronic passive death wish, stating that his “internal dialogue is disturbing,” although he denied active
suicidal intent due to his responsibility towards his daughters.

Additional symptoms included reduced appetite, irritability, impulsivity, persistent anxiety, psychomotor
restlessness, and significant cognitive impairment, characterized by poor concentration, mental fog, and
distractibility. He rated his subjective suffering as 10 out of 10 and reported emotional blunting, including
an inability to cry despite feeling distressed. His medical history was notable for prior bariatric surgery
15 years earlier, with subsequent discontinuation of vitamin supplementation. He was also an active
smoker and reported alcohol misuse.

At the time of evaluation, the patient was changing his medication and receiving vortioxetine 10 mg,
lamotrigine 200 mg, lurasidone 40 mg, and quetiapine 100 mg, with prior adequate trials of escitalopram,
fluoxetine, sertraline, bupropion, and valproate without satisfactory response. Given the severity and
refractoriness of symptoms, intranasal esketamine was initiated at a dose of 84 mg (three 28 mg
devices). During treatment, the oral pharmacological regimen was gradually adjusted, ultimately
consisting of desvenlafaxine 100 mg, quetiapine 100 mg, lisdexamfetamine 30 mg, and brexpiprazole 1
mg. The baseline Hamilton Depression Rating Scale (HAM-D) (14,15) score was 33, indicating severe
depression.
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Following the second administration of esketamine, the patient developed intense urinary urgency,
without dysuria or fever. Oxybutynin 5 mg was prescribed by a non-specialist physician prior to a
urological evaluation, with no clinical improvement. Urological evaluation raised suspicion of cystitis;
however, urinalysis revealed no pyuria, hematuria, or signs of infection, and urine culture was negative
(Supplemental 1). Blood tests, including renal function, were within normal limits, and urinary tract
ultrasound showed no abnormalities. Vitamin B12 levels were 376 pg/mL and were subsequently
supplemented. Mirabegron 50 mg was then initiated, resulting in partial symptomatic control. Urinary
symptoms persisted throughout the induction phase and resolved only after spacing of esketamine
administration to weekly sessions. Mirabegron was maintained for 45 days and then discontinued
without recurrence of urinary complaints. Esketamine treatment was continued on a weekly basis for
one year, with no further urinary symptoms. To further assess causality, the adverse event was evaluated
using the Naranjo Adverse Drug Reaction Probability Scale, yielding a score of 6, consistent with a
probable adverse drug reaction (Supplemental 2)

In parallel, depressive symptoms improved rapidly, with a clinically significant response observed within
the first month of treatment and sustained over 12 months. Full symptomatic remission was achieved
after 9 months of treatment (Fig 1).

Discussion

This case describes a patient with TRD who developed acute lower urinary tract symptoms shortly after
initiation of intranasal esketamine, in the absence of laboratory or imaging evidence of infection or
inflammatory cystitis. The temporal relationship, persistence during the induction phase, and resolution
after treatment spacing support a probable pharmacological association, suggesting a non-
inflammatory, likely functional mechanism. Although no urodynamic evaluation was performed, the
symptom profile was clinically suggestive of a functional bladder disturbance.

Lower urinary tract symptoms are well described among individuals with chronic recreational use of
racemic ketamine, reflecting a spectrum of urological toxicity related to cumulative exposure (11,16,17).
Within this spectrum, ketamine-induced cystitis (KIC) represents the most severe and well-characterised
phenotype, typically associated with sustained high-dose exposure and inflammatory bladder
involvement that may extend to the upper urinary tract (16,18). Proposed mechanisms include urothelial
toxicity, inflammatory injury, and microvascular damage (17,19). Alternative explanations should also be
considered. The patient had several potential confounding factors, including tobacco use, alcohol
misuse, nutritional issues following bariatric surgery, concomitant psychotropic adjustments, and
significant baseline anxiety symptoms. Stimulant exposure via lisdexamfetamine could theoretically
contribute to autonomic symptoms. However, these factors did not show a temporal association
comparable to that observed with esketamine initiation and symptom evolution.

Conversely, a previously reported case described a 28-year-old female with TRD who received sublingual
followed by oral ketamine and experienced improvement in depressive symptoms, as reported by both
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the patient and the treating team. Treatment, however, was complicated by the development of KIC,
leading to discontinuation due to concerns about potential irreversible bladder and upper urinary tract
injury. Urinary symptoms resolved completely within three weeks after cessation of ketamine, but this
was accompanied by worsening of depressive symptoms (13).

Although direct head-to-head comparisons between ketamine and intranasal esketamine are limited,
available evidence suggests broadly similar efficacy, with a more consistently characterised safety
profile for esketamine in clinical trials (5,20-22). While urological toxicity is well established in the
context of chronic racemic ketamine exposure, particularly in recreational settings, such findings have
not been consistently reported with therapeutic intranasal esketamine (4,5,16,23). Observational data
indicate that up to 26.6% of recent ketamine users report urinary symptoms, reinforcing the association
between cumulative exposure and lower urinary tract dysfunction (18). In contrast, in clinical trials of
intranasal esketamine, urinary adverse events have been infrequently reported, typically occurring in
fewer than 5% of patients and generally limited to mild, nonspecific symptoms, without evidence of
inflammatory bladder toxicity (4,5,21).

The mechanism underlying this presentation remains uncertain but may reflect a functional effect of
esketamine on bladder control rather than structural or inflammatory injury (11,24,25). As a non-
competitive NMDA receptor antagonist, esketamine modulates glutamatergic neurotransmission
involved in central autonomic regulation of lower urinary tract function (11,25,26). Transient alterations
in neural circuits regulating detrusor activity may therefore explain symptoms such as urgency in the
absence of detectable inflammation (26). Neural regulation of micturition involves a complex network
integrating the prefrontal cortex, periaqueductal gray matter, pontine micturition center, and spinal
pathways. Given the role of glutamatergic neurotransmission in these circuits, transient NMDA receptor
modulation by esketamine could hypothetically alter sensory processing or detrusor control, leading to
urgency symptoms in susceptible individuals. The temporal pattern observed here further supports a
reversible, exposure-dependent effect, distinct from the cumulative toxicity described in KIC.
Interestingly, symptoms emerged specifically during the induction phase, characterized by more frequent
administrations and greater short-term exposure intensity. This observation raises the possibility that
peak cumulative exposure during induction, rather than long-term cumulative dose alone, may transiently
influence neural circuits regulating micturition.

This case highlights a potentially underrecognized pattern of urinary adverse effects associated with
intranasal esketamine, in which symptoms may emerge during the induction phase and resolve with
dose-frequency adjustment. Recognition of this presentation is clinically relevant, as it may help avoid
unnecessary investigations and support continuation of an otherwise effective treatment for TRD.

Patient perspective: “From the very first administrations of intranasal esketamine, my distress
decreased significantly. This led to a substantial reduction in thoughts of death. | am now able to drive
without looking at an oncoming truck and thinking about crashing my car into it. | feel more organized
again and have been able to return to my previous level of work performance, including selling as | used
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to. Overall, | feel that | am recovering well. | often tell my family that it feels as though | have been
“acquitted,” but | am still wearing an ankle monitor—I remain constantly vigilant, watching for any signs
that symptoms might return and considering what more | can do to continue improving.”

This report has important limitations. Objective assessment tools such as bladder diaries, symptom
scales, or urodynamic studies were not performed. Therefore, the diagnosis of bladder overactivity
remains clinically inferred. Furthermore, causal interpretation is limited by the observational nature of a
single case report.

Conclusion

This case suggests that non-inflammatory lower urinary tract symptoms may occur during intranasal
esketamine treatment, and may resolve with dose-frequency adjustment. Awareness of this pattern may
help prevent unnecessary discontinuation of an effective therapeutic strategy for TRD. These
observations also support the systematic monitoring of lower urinary tract symptoms in real-world
esketamine cohorts, particularly during the induction phase, in order to determine incidence, predictors,
and clinical significance.
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Figure 1

Trajectory of Hamilton Depression Rating Scale (HAM-D) (14) scores over 12 months of treatment with
intranasal esketamine, showing a marked early reduction in symptom severity, stabilization during the
intermediate phase, and subsequent achievement of remission.

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

* Supplemental.docx

Page 12/12


https://assets-eu.researchsquare.com/files/rs-11132874/v1/0c170febd28d6501f5460cb9.docx

