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Introduction Neurogenic lower urinary tract dysfunction is typically managed through a step-up ap-
proach, beginning with anticholinergic medications, progressing to Botulinum toxin injections, and
surgical interventions. Gabapentin offers a less invasive option, either as an adjunct to anticholinergics
or as a standalone therapy. This systematic review examines gabapentin's efficacy and safety in treating
neurogenic overactive bladders (NOAB) in both paediatric and adult populations.

To determine gabapentin’s effect on reducing bladder pressure, increasing bladder capacity, and allevi-
ating incontinence symptoms in NOAB patients.

Material and methods A systematic search was conducted on PubMed, Scopus, ScienceDirect,

and Cochrane to identify studies on gabapentin for NOAB. Articles were sorted according to PRISMA
guidelines, and the risk of bias was assessed using the JBI clinical appraisal tool. Data from the selected
articles were synthesized qualitatively.

Results Of the 116 identified articles, 6 were selected. Two focused on paediatric patients with neural
tube defects, while four studies involved adults with conditions like spinal trauma, Parkinson's disease,
and multiple sclerosis. Urodynamic parameters improved in four studies, whether gabapentin was used
alone or as an adjunct. All 6 studies reported significant improvements and minimal side effects.
Conclusions While limitations in dosages and study durations hinder a definitive endorsement of gaba-
pentin, the overall positive response across studies suggests its potential efficacy in managing NOAB.
Further high-quality randomized controlled trials comparing gabapentin with other treatments and
exploring factors related to non-responsiveness are warranted for conclusive insights.
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INTRODUCTION

Neurogenic bladder overactivity is prevalent among
both pediatric and adult patients with Neurogenic
lower urinary tract dysfunction. Management typi-
cally progresses from oral medication, with or with-
out clean intermittent catheterization (CIC), to in-
terventions such as Botulinum toxin injections and,
in some cases, surgical procedures [1]. Anticholiner-
gics represent a common pharmacological approach,

Cent European J Urol. 2025; 78: 61-69
doi: 10.5173/ceju.2024.0125

yet their efficacy is variable, with many patients ex-
periencing significant side effects that impact toler-
ability [2]. In response, alternative treatments have
been explored, including gabapentin, which oper-
ates via a distinct mechanism from anticholinergics.
Although gabapentin has been investigated in lim-
ited studies as either an adjunct or standalone ther-
apy for this indication, the overall evidence remains
fragmented. This systematic review aims to syn-
thesize and evaluate existing findings to elucidate
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the current understanding of gabapentin's efficacy
and safety profile in the treatment of neurogenic
overactive bladder (NOAB).

PICO Question

In patients with neurogenic overactive bladder (P),
does the use of gabapentin (I) reduce bladder pres-
sure, increase bladder capacity, and alleviate symp-
toms of incontinence (O)?

MATERIAL AND METHODS

We used the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guide-
lines for conducting the present review [3].

Search strategy

A systematic literature search was conducted
on PubMed, SCOPUS, the Cochrane Library, and
ScienceDirect databases using the search terms
outlined in Table 1. Additionally, the reference lists
of included studies were reviewed for potentially
relevant articles. Four investigators (SKT, AA, SA,
and RC) independently screened abstracts, with se-
lected articles undergoing full-text evaluation. Con-
flicts were resolved through consensus, resulting
in a final list of studies.

Inclusion criteria

Studies assessing the efficacy of gabapentin, either
alone or in combination with other drugs, for man-
aging patients with NOAB were considered. This
includes randomized controlled trials, non-random-
ized studies, prospective and retrospective observa-
tional studies, and case series published in English.

Exclusion criteria

Studies not using gabapentin or studies using ga-
bapentin but not for NOAB, postmortem studies,
case reports, letters to the editor, abstracts from
congresses, conferences, symposiums, reports
published in meeting booklets, and literature not
in English were excluded.

Data extraction

Four investigators (SKT, AA, SA, and RC) indepen-
dently assessed studies and extracted data using
a pre-designed proforma based on the inclusion
criteria. The study selection process is illustrated
in Figure 1 using the PRISMA flowchart. Details
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Figure 1. PRISMA Flow Chart.

extracted included Study ID, Journal, Country
of Publication, Study Design, Number of Partici-
pants, Patient Characteristics, Objectives, Results,
Key Conclusions, and Outcomes. Specific informa-
tion collected encompassed urodynamic parameters
such as bladder capacity and volume, as well as
data related to bladder diary entries, including in-
continence episodes, total voided volume, and other
symptomatology scores.

Missing data

Authors were contacted for missing data, and any
discrepancies were resolved through consensus.

Risk of bias and quality assessment

We utilized the revised JBI (Joanna Briggs Institute
in Royal Adelaide Hospital in Melbourne) critical
appraisal tool to assess the risk of bias in accordance
with the methodologies of the included studies [4],
encompassing randomized controlled trials [5],
Qausi experimental studies [6], cohort studies, case
series [7], and observational analytical studies.

RESULTS
Study selection

Our search strategy yielded 114 studies, with
11 identified as duplicates. After excluding 99 re-
cords based on title search, 6 full-text articles were
selected for review. Additionally, 2 articles were
added based on citations from the selected articles,
while 2 were excluded with reasons. In total, 6 arti-
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cles were included for qualitative synthesis. Details
of the study selection process are illustrated in Fig-
ure 1 using the PRISMA chart.

Study characteristics

Of the 6 articles included in our review, two focused
on pediatric patients, while the remaining four stud-
ied adults. Combined, these articles involved a total
of 243 patients. Both pediatric studies were conduct-
ed in India, while the adult studies spanned Turkey,
Italy, the USA, and the Philippines. In the pediat-
ric studies, neural tube defects were the primary
pathology, while spinal cord injury was the focus
of one adult study, and various spinal and supraspi-
nal pathologies were examined in the other three.
Three studies utilized gabapentin as an adjunct
therapy, while three employed it as a standalone
treatment. Outcomes assessed included maximum
bladder capacity and detrusor pressure through
urodynamic studies in four of the included studies,
while symptom improvement was evaluated in all
six studies. The detailed study characteristics are
mentioned in Table 2.

The dosage of gabapentin used across all
the studies

For paediatric patients, Ansari et al. [8] utilized ga-
bapentin at 10-20 mg/kg/day in three divided doses
for a mean duration of 14.5 *7.5 months, while
Dash et al. [2] administered gabapentin at a dosage
of 20 mg/kg/day for 6 months to 1 year.

In studies involving adult patients, Cakici et al. [9]
initiated gabapentin with incremental doses rang-
ing from 100 mg/day to 3600 mg/day. Carbone et al.
[10] administered gabapentin at a dosage of 300 mg
once daily, which was increased to 900 mg/day over

Table 1. Details of search strategy

Database Search details

3 trials matching gabapentin neurogenic bladder in Title

COCHRANE Abstract Keyword

(“gabapentin” [MeSH Terms] OR “gabapentin” [All Fields]
OR “gabapentine” [All Fields] OR “gabapentin s” [All
Fields]) AND (“urinary bladder, neurogenic” [MeSH Terms]
OR (“urinary” [All Fields] AND “bladder” [All Fields] AND
“neurogenic” [All Fields]) OR “neurogenic urinary bladder”
[All Fields] OR (“neurogenic” [All Fields] AND “bladder”
[All Fields]) OR “neurogenic bladder” [All Fields])) AND
(1000/1/1:2024/4/24(pdat])

PubMed

ScienceDirect  Title, abstract, keywords: gabapentin neurogenic bladder

SCOPUS TITLE-ABS-KEY (gabapentin AND neurogenic AND bladder)

1 month. Kim et al. [11] prescribed gabapentin
at 100 to 300 mg at bedtime, gradually titrating
up to 3,000 mg based on symptoms, with follow-up
ranging from 12 weeks to 12 months. Chua et al.
[12] utilized gabapentin at a dosage of 100 mg OD,
up to a maximum of 900 mg OD.

Results with respect to urodynamic
study indicators

Four studies reported outcomes regarding uro-
dynamic parameters, namely Ansari, M. S.; et al.
(2013) [8], Cakici, O. U., et al. (2021) [9], Carbone, A.,
et al. (2006) [10], Dash, V,, et al. (2016) [2]. Across
these four studies, there was a significant trend
of improvement in urodynamic parameters follow-
ing gabapentin usage. There were significant reduc-
tions in maximal detrusor pressure from the base-
line reported across all the studies. Similarly, the
bladder capacity was reported to have significantly
enhanced. Detailed results are presented in Table 3.

Results with respect to symptomatic improvement

Six studies reported outcomes related to patient-re-
ported outcome measures, including Ansari, et al. [8],
Cakici et al. [9], Carbone et al. [10], Dash et al. [2],
Kim et al. [11], Chua et al. [12]. All these studies
demonstrated a significant improvement in symp-
tomatic outcomes following gabapentin usage.
The symptomatic outcomes were mainly a reduction
in incontinence episodes, improvement in patient/
parent perception of bladder contraction (PPBC),
voiding volumes, decrease in frequency, and noctu-
ria. Detailed results are presented in Table 3.

Risk of bias and quality assessment

Of the six articles included in our review, two
were randomized controlled trials (RCTs), one was
a quasi-non-randomized trial, one was a retrospec-
tive cohort study, one was a cross-sectional ana-
lytical study, and one was a case series. We utilized
the JBI tool to assess the risk of bias and the quality
of the methodology. Detailed assessments are pro-
vided in Table 4.

Chua et al. [12], conducted an RCT with a lower
risk of bias. Dash et al. [2], conducted an RCT with
a moderate risk of bias. Ansari et al. (2013) [8],
conducted a Quasi-Non-Randomized study with
a moderate risk of bias. Cakici et al. [9], conduct-
ed a retrospective cohort study with moderate risk
of bias. Kim et al. [11], conducted an analytical cross-
sectional study with moderate risk of bias. Carbone
et al. [10], conducted a case series with a lower risk
of bias. Additional details are provided in Table 3.
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Table 4. JBI critical appraisal tool for RCTs

Study ID P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13
Chua et al. 2018 [12] Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Dash et al. 2016 [2] Yes Unclear Yes Unclear Unclear Yes Unclear Yes Yes Yes Yes Yes Yes

JBI critical appraisal tool for analytical cross-sectional studies

Kim et al. 2004 [11] Unclear Yes Yes No Unclear

Unclear Yes Yes

JBI critical appraisal tool for gasi experimental studies

Ansari et al. 2013 [8] Yes No Unclear Unclear Yes Yes Yes Yes Yes
JBI critical appraisal tool for cohort studies
Cakici et al. 2021 [9] Yes Yes Yes Unclear Unclear Yes Yes Yes Unclear Unclear Yes
JBI critical appraisal tool for case series
Carbone et al. 2006 [10] Yes Yes Yes Unclear Yes Yes Yes Yes Unclear Yes

JBI —Joanna Briggs Institute in Royal Adelaide Hospital in Melbourne

DISCUSSION

NOAB can affect individuals across the lifespan,
from children with neural tube defects to the elderly.
The pathophysiology of NOAB involves neurogenic
origins, including reduced inhibitory neural impuls-
es and increased afferent impulses from the blad-
der, a sensitive detrusor muscle exhibiting increased
spontaneous activity, and an autonomous bladder
with muscarinic stimulation. This can affect the up-
per tracts with increased pressures generated in the
bladder, leading to renal damage. Moreover, NOAB
significantly impacts daily activities such as work,
travel, physical exercise, sleep, and sexual func-
tion. Early recognition and management of NOAB
and reduction of the pressures generated in the
bladder can help prevent renal damage due to back
pressure changes and improve the quality of life
in these patients [1].

Anticholinergics are commonly employed as first-
line management for NOAB, exerting their effect
by relaxing bladder smooth muscle via action on
muscarinic receptors. However, these medications
are associated with side effects such as dry mouth,
fever, constipation, blurred vision, and somnolence.
Studies have shown that only 50% of patients re-
main compliant with anticholinergic medication due
to these adverse effects [1]. Consequently, newer
anticholinergics have been introduced to miti-
gate these side effects. Patients who are refractory
to pharmacotherapy may undergo botulinum injec-
tion and, if unsuccessful, may require surgical inter-
vention.

Gabapentin, a gamma-aminobutyric acid analogue,
is FDA-approved for epilepsy and neuropathic pain
but has been utilized off-label for various conditions,
including bipolar disorder, complex regional pain
syndrome, attention deficit disorder, restless leg syn-
drome, sleep disorders, and alcohol withdrawal [13].

Although gabapentin shares structural similari-
ties with GABA, it does not act directly on GABA
receptors. The exact mechanism of action of gaba-
pentin on neurogenic lower urinary tract symptoms
(LUTS) is not known. Gabapentin and pregabalin,
which is the S-enantiomer of 3-isobutyl GABA, are
known as gabapentinoids. The excitation of afferent
C fiber activity might be a possible cause of lower
urinary tract symptoms in neurogenic bladder dys-
function. These gabapentinoids act on the 0.2 sub-
units of voltage-gated calcium channels. By binding
to these subunits, they inhibit calcium currents,
thereby decreasing calcium influx. This results
in a decreased release of neurotransmitters such as
glutamate, noradrenaline, and substance P in the
presynaptic area. The reduction in these signals can
help the bladder relax and improve symptoms like
urinary frequency [13, 14]. Gabapentin was first
employed in urology for the treatment of intersti-
tial cystitis [8]. However, its use and safety profile
in children, particularly those under five years old,
are not well-established despite its established use
in epilepsy [16]. Given its distinct mechanism of ac-
tion compared to anticholinergics, gabapentin may
have an additive effect in managing NOAB. This re-
view aims to assess the efficacy of gabapentin and
elucidate its safety profile, particularly in children

Of the included studies, two are from the pediatric
population. Ansari et al. [8] conducted a quasi-ex-
perimental study involving pediatric patients with
neural tube defects and a mean age of 8.5 +5.3
years. they focused on patients who did not respond
to anticholinergics, using gabapentin in combina-
tion with anticholinergics for a minimum follow-
up period of 6 months. Dash et al. [2] conducted
arandomized controlled trial (RCT) on children with
a mean age of 6.1 years diagnosed with lumbosacral
myelomeningocele (MMC). These children had un-
dergone surgery before the age of three and exhib-
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ited detrusor instability. This study included three
groups: anticholinergic therapy alone, gabapentin
alone, and a combination of both. Unlike Ansari
et al. [8], they included patients irrespective of their
response to anticholinergics.

Both studies reported significant improvements
in maximum detrusor pressure and bladder capacity
with gabapentin. Dash et al. highlighted that combi-
nation therapy showed the most significant improve-
ment compared to monotherapies, and gabapentin
was better tolerated than oxybutynin. Ansari et al. [8]
reported 46% non-responders to gabapentin, while
Dash et al. did not report any non-responders to ga-
bapentin.

Ansari et al. [8] used the patient/parent perception
of bladder condition (PPBC) scale (p <0.05), blad-
der dairy for continence, and voided volume, which
was improved significantly. However, Dash et al. [2]
used the Dysfunctional Voiding Symptom Score
(DVSS) (p = 0.076) and mean incontinence grade
(p = 0.774), which showed improvement but were
not statistically significant.

Both studies showed substantial improvement
in urodynamic parameters and Patient-Reported
Outcome Measures (PROM) with gabapentin. How-
ever, the differences in the statistical significance
of PROM improvements and non-responders to ga-
bapentin may be attributed to sample size, which
was small from both the studies and patient in-
clusion criteria where Ansari et al. [8] specifically
included patients who were non-responders to an-
ticholinergics, potentially indicating a more refrac-
tory patient population. In contrast, Dash et al.
included all patients with detrusor instability, pro-
viding a broader patient base.

The remaining four studies are from the adult
population. Cakici et al. [9], conducted a retrospec-
tive cohort study involving adults with spinal cord
injuries above the sacral level who had refractory
overactive detrusor that did not respond to anti-
cholinergics and mirabegron and had neuropathic
pain. The mean age of participants in their study
was 32.03 *6.7 years. Carbone et al. [10], pre-
sented a case series involving 16 patients with su-
praspinal pathologies such as multiple infarctions,
Parkinson's disease, and multiple sclerosis. The
mean age of their patients was 61.69 +10.72 years.
Kim et al. [11], conducted an analytical cross-sec-
tional study on adult patients with various causes
of overactive bladder (OAB), including multiple
sclerosis, mixed urge and stress incontinence, and
post-prostate resection, among others. The mean
age of the patients was 51. They specifically includ-
ed patients who had not responded to anticholin-
ergic therapy and gabapentin was used as an add

on therapy. Chua et al. [12], conducted a random-
ized controlled trial (RCT) in adults presenting with
OAB symptoms, with a mean age of 55 years. They
compared gabapentin with solifenacin and placebo.
With respect to the urodynamic profiles, two studies
by Cakici et al. [9] and Carbone et al. [10] published
their results. Both showed improvement in urody-
namic parameters like maximum detrusor pressure,
medium amplitude of involuntary detrusor contrac-
tion, and maximum bladder volume. However, Ca-
kici et al. [9] reported that only 40% of the patients
were responsive to gabapentin add-on therapy.
The difference might be due to the use of gabapen-
tin in patients already non-responsive to anticholin-
ergics and mirabegron. Carbone et al. [10] did not
report on maximum detrusor pressure per se but
reported on the medium amplitude of involuntary
detrusor contractions, which was decreased but
not significant. This might be due to the very small
number of included patients and the methodology
being a case series. However, they reported that
Pdet/Qmax in the pressure flow study showed a sig-
nificant improvement with p = 0.05.

All four studies reported the results of the PROMs.
Cakici et al. [9] reported a significant decrease
in daily incontinence episodes in the responsive
group from 6.54 (2.7) episodes before gabapentin
to 2.27 (1.54) episodes after the treatment with
ap <0.001. Even though the incontinence episodes
decreased in the unresponsive group also, the val-
ues were not significant. Carbone et al. [10] re-
ported significant improvement in IPSS score, from
14.8 before treatment to 8.8 after treatment, with
a p-value of 0.023. Chua et al. [12] reported im-
provement in urge incontinence episodes per
day, nocturia, and volume per void with a p-value
of <0.001. However, the results were not significant
in comparison with solifenacin except for nocturia.
Kim et al. [11] reported response in 14 out of 31 pa-
tients included. As mentioned before, gabapentin
was used in refractory cases as an add-on therapy.
Frequency has been improved in responders from
14.1 +2.2 episodes before therapy to 10.0 2.1 epi-
sodes after therapy with a p-value of 0.01. Nocturia
improved in responders from 4.0 £1.3 to 1.0 £0.3
with a p-value of 0.03.

Ansari et al. [8] reported serious adverse effects like
drowsiness, dizziness, and headache in only one pa-
tient (3.3%), which required stoppage of gabapen-
tin. 80% of the patients experienced mild adverse
effects like concentration problems, mood swings,
and hyperactivity. Dash et al. [2] reported severe
headaches in two of their patients with gabapentin
that required discontinuation of therapy, and 70%
of the patients did not report any adverse reactions.
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They also mentioned that only 43% of the patients
were able to tolerate oxybutynin without any ad-
verse effects, making a better comparison profile be-
tween gabapentin and oxybutynin. Cakici et al. [9]
highlighted the abusive potential of gabapentin;
however, they did not report any such side effects
in their study population. Carbone et al. [10] report-
ed no severe adverse reactions or discontinuation
of gabapentin in their study. However, minor ad-
verse reactions like dizziness and somnolence were
reported in 12.5% of the patients. Chua et al. [12]
reported minor adverse reactions with gabapen-
tin, which were similar to the placebo group (16%).
However, the solifenacin group reported side ef-
fects in 35% of patients even though they were not
statistically significant. All the side effects of ga-
bapentin were reported to improve spontaneously.
Kim et al. [11] reported no discontinuation of thera-
py, and all the side effects were transient.

The side effect profile of gabapentin across these
studies is minimal, with few patients requiring dis-
continuation. However, long-term follow-up, espe-
cially in children, is needed to document the safety
profile of gabapentin.

The limitations of our review include a limited num-
ber of RCTs, with the majority of studies exhibit-
ing a moderate risk of bias. Additionally, we were
unable to conduct a meta-analysis due to variations
in methodology, dosage of gabapentin, and follow-up
protocols across the included studies.

Even though the usage of gabapentin for overactive
bladder has been explored since 2004, there are not
many studies defining the criteria for usage, dos-
age recommendations, or estimating the proportion
of patients who may be non-responsive. However,
combined results from studies, whether gabapentin
is used alone or in conjunction with anticholinergics,

REFEICINCES ..o e e se e se e se e

have consistently shown significant improvement
in symptoms and changes in urodynamic parameters.
It's important to note that there is a subset of patients
who may not respond to gabapentin, similar to other
medications, and may require second-line manage-
ment options such as botulinum toxin injection. Our
review will definitely shed light on future studies with
RCTs, promoting uniformity in reporting findings
and addressing the need for standardized criteria for
gabapentin usage, optimal dosage recommendations,
and strategies for identifying non-responsive patients.

CONCLUSIONS

Although a definitive conclusion supporting gaba-
pentin may not be drawn due to differences in dos-
ages and treatment duration across studies, along
with the limited number of high-quality studies,
the majority of the included studies demonstrated
a positive response to gabapentin, whether used
alone or in combination with other drugs. High-
quality randomized controlled trials comparing ga-
bapentin with other medications and investigating
factors related to non-responsiveness would be valu-
able for future endeavours.
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