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AIMS
The prevalence of dementia is rising as life expectancy increases globally. Behavioural and psychological symptoms of dementia
(BPSD), including agitation and aggression, are common, presenting a challenge to clinicians and caregivers.

METHODS
Following PRISMA guidelines, we systematically reviewed evidence for gabapentin and pregabalin against BPSD symptoms of
agitation or aggression in any dementia, using six databases (Pubmed, CINHL, PsychINFO, HealthStar, Embase, and Web of
Science). Complementing this formal systematic review, an illustrative case of a patient with BPSD in mixed Alzheimer’s/vascular
dementia, who appeared to derive benefits in terms of symptom control and functioning from the introduction of gabapentin
titrated up to 3600 mg day�1 alongside other interventions, is presented.

RESULTS
Twenty-four relevant articles were identified in the systematic review. There were no randomized trials. Fifteen papers were
original case series/case reports of patients treated with these compounds, encompassing 87 patients given gabapentin and six
given pregabalin. In 12 of 15 papers, drug treatment was effective in the majority of cases. The remaining nine papers were solely
reviews, of which two were described as systematic but predated PRISMA guidelines. Preliminary low-grade evidence based on
case series and case reviews suggests possible benefit of gabapentin and pregabalin in patients with BPSD in Alzheimer’s disease.
These benefits cannot be confirmed until well-powered randomized controlled trials are undertaken. Evidence in frontotemporal
dementia is lacking.

CONCLUSION
Gabapentin and pregabalin could be considered for BPSD when medications having stronger evidence bases (risperidone, other
antipsychotics, carbamazepine and citalopram) have been ineffective or present unacceptable risks of adverse outcomes.
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Introduction
The World Health Organization estimates that around 50
million people worldwide are suffering from dementia with
10million new cases diagnosed every year [1]. Approximately
75% of patients diagnosed with dementia will exhibit at least
one behavioural and psychological symptom such as agita-
tion, lethargy, oppositional behaviour or aggression in a
given month [2, 3]. Episodes of aggressivity in dementia can
appear spontaneously or be triggered by physical illness or
pain, unfamiliar surroundings or medical examinations.
These episodes pose risks to individuals with dementia them-
selves and also to their relatives or caregivers, and, when they
occur outside an individual’s own home, to staff and other
people with whom they share their residential setting. High
distress among caregivers of patients with behavioural and
psychological symptoms of dementia (BPSD) has been associ-
ated with excess health care utilization, including increased
visits to emergency services, more hospitalizations and
higher medical costs [4].

Non-pharmacological approaches are usually the first
option when addressing BPSD but when these are unsuccess-
ful and risk of self-harm or harm to others persists, other
approaches are needed [5]. Pharmacological treatments for
aggression and related symptoms in dementia include anti-
psychotics, certain antidepressants, mood stabilizers and
other medications. Antipsychotics are the most commonly
prescribed drugs for these symptoms [6] and the most
effective, at least in the short term [7], with risperidone
being licensed or approved for short-term treatment of BPSD
in Alzheimer’s disease in both Canada and the United
Kingdom on the basis of several randomized placebo-
controlled trials [6, 8–11].

Several other antipsychotic drugs also have evidence of
effectiveness for BPSD in Alzheimer’s disease such as
aripiprazole [12], quetiapine [13], olanzapine [14] and
haloperidol [15]. However, antipsychotics carry risks includ-
ing increased mortality and increased risk of cardiovascular
events [16, 17]. Some antidepressants have an evidence base
for treating BPSD in Alzheimer’s disease, most notably
citalopram [18–21]. However, use of citalopram is associated
with two concerns: firstly its link with QTc prolongation
and cardiac arrhythmia [22], and secondly the suggestion
that the time required for its onset of action [23] limits its util-
ity for treating individuals considered to be at imminent risk
of harming themselves or others. Other antidepressants with
evidence of efficacy in BPSD include sertraline, which has one
small randomized trial in Alzheimer’s disease [24], and
trazodone, which has evidence in frontotemporal dementia
(FTD) [25]. There is also randomized trial evidence in
Alzheimer’s disease for a small number of other drugs, includ-
ing the mood stabilizer carbamazepine [26], memantine [27],
prazosin [28], dextromethorphan-quinidine [29], diphenhy-
dramine [30], cyproterone acetate [31] and estrogen [32].
However, in addition to having a limited evidence base, many
of these drugs are associated with risks of unacceptable side
effects, pharmacokinetic and pharmacodynamic drug inter-
actions (which may be especially problematic in a patient
group which is often exposed to multiple medications) or
slow onset of action. Benzodiazepines are sometimes used
for treatment of BPSD due to their anxiolytic and sedating

properties, but are associated with an increase in risk of falls
[33] as well as the possibility of tolerance [34].

In this context, clinicians are faced with the dilemma of
what to prescribe for agitation when drugs with the strongest
evidence base have not been effective or cannot be prescribed
because of possible interactions or other risks.

In this paper we systematically review the evidence for
two pharmacologically related compounds that might be
alternative drug treatments for agitation in the elderly
with dementia: gabapentin and pregabalin. Both substances
were originally marketed as anticonvulsants and have subse-
quently been studied, and in some cases, licensed, for other
indications including anxiety disorders [35], pain control
[36–38] and substance abuse [39, 40]. They have similar
mechanisms of action and share common pharmacokinetic
properties.

We describe a case where gabapentin was used to treat a
patient with mixed Alzheimer’s/vascular dementia present-
ing with severe aggression requiring hospitalization. The case
is followed by a systematic review of current literature of the
use of these drugs in aggression in patients with dementia.

Pharmacodynamics of pregabalin and
gabapentin
Gabapentin and pregabalin (known as ‘gabapentinoids’ and
in NBN-2 terminology [41] as ‘voltage gated calcium channel
blockers’) are γ-aminobutyric acid (GABA) analogues but ex-
ert their action by binding to the α2-δ protein, an auxiliary
subunit of presynaptic voltage-gated calcium channels
[42, 43] illustrated in Figure 1. The decrease in presynaptic
calcium is linked to a reduction in the liberation of excitatory
neurotransmitters such as glutamate and substance P. It is
hypothesized that this reduction attenuates network hyper-
excitability leading potentially to anxiolytic, antiepileptic
and analgesic effects [43]. The overexpression of α2-δ proteins
in brain areas associated with the processing of emotions,
sensitivity to pain and seizure control, such as pyriform and
insular cortex, amygdala, and hippocampus, supports this
hypothesis [43].

Case report
Mr. R, a 77-year-old married man living in Canada and of
Afghan origin, had a 10-year history of progressive cognitive
decline with a working diagnosis of Alzheimer’s dementia
(Folstein Mini Mental State Examination (MMSE) score =
7/26). He was prescribed donepezil 5 mg day�1, and
mirtazapine 15 mg nightly. Prior to admission, he was taking
amlodipine 5 mg daily, lansoprazole 30 mg daily, and once
daily multivitamins. He was noted to be using zopiclone,
acetaminophen and ibuprofen as needed, though doses
could not be confirmed at the time of admission. He was
known to exhibit emotional lability, with physical and verbal
agitation and intermittent episodes of sustained aggression
towards others and was therefore prescribed haloperidol
0.5 mg PRN which was administered at home up to
1.5 mg day�1. Increasingly, he exhibited self-harm, hitting
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himself and biting his hands when distressed as well as
prolonged restlessness, confusion and physical aggression to-
wards caregivers. Concern from his children led to admission
from his home to a Geriatric Psychiatry inpatient unit.

Rating scale scores on admission are summarized in
Table 1. He presented as disoriented, restless and physically
threatening. The haloperidol was replaced with risperidone
0.25 mg PRN (up to 2 doses per day) to target agitation with
good effect. Acetaminophen 500 mg TID was started for
management of intermittent thoracic pain with good re-
sponse. Physical examination and laboratory tests revealed
no acute infection or other secondary cause for potential de-
lirium, and no reversible cause of dementia. Pharmacologi-
cal management was initiated with substitute consent. Our
management followed the principles of the hospital’s

Integrated Care Pathway (ICP) for Agitation and Aggression
in Dementia, which includes a published sequential drug
treatment algorithm for agitation/aggression in Alzheimer’s
or mixed Alzheimer’s/vascular dementia [44]. This algorith-
mic approach allows trials of evidence-based treatments to
be undertaken using predetermined dosing schedules and
operationalized decision-making at prespecified time points
[44]. In accordance with the provisions of the ICP, prior to
starting any new medications to attempt to control BPSD
symptoms, ten days were allocated for observation, non-
pharmacological interventions and for discontinuing
psychotropic medications started for management of neuro-
psychiatric symptoms (although cholinesterase inhibitors
need only be discontinued if they are judged to have
contributed to worsening behaviours). In Mr. R’s case,

Table 1
NPI-Q, CGI, andMOCA scores recorded at admission and 12months after admission (4 weeks after supplementing Gabapentin 1200mg TID with
Trazodone 25 mg BID + 75 mg QHS + up to three × 25 mg PRN trazodone doses per day)

NPI-Qa CGIb

Severity Distress Illness severity Global improvement MOCAc

Baseline scores at admission 7/36 11/60 5/7 n/a 5/30

Scores 12 months after admission
(on gabapentin 1200 mg TID + trazodone 25 mg
BID + 75 mg QHS + up to three × 25 mg PRN trazodone
doses per day and acetaminophen 1000 mg TID.

2/36 3/60 3/7 1/7d 4/30

aNPI-Q, The Neuropsychiatric Inventory Questionnaire
bCGI, Clinical Global Impression Scale
cMOCA, Montreal Cognitive Assessment
dCGI Global improvement score of 1 represents ‘Very much improved’ in comparison to baseline (i.e. time of admission to hospital)
BID, twice daily; QHS, at bedtime; TID, three times daily

Figure 1
Schematic diagram of presynaptic voltage-gated calcium channel, composed of subunits as indicated, in the lipid bilayer. Gabapentin and
pregabalin are thought to bind a site associated with the auxiliary α2 and δ subunits (labelled ‘α2’ and ‘δ’)
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mirtazapine was discontinued but donepezil was continued,
later being titrated to 10 mg day�1.

Following this washout period, risperidone monotherapy
was initiated as the first trial, with trazodone (12.5 mg,
maximum 150 mg day�1) available PRN for severe agitation.
During the first day of this trial, he received three trazodone
doses over a period of less than 24 h, but experienced a sud-
den decrease in level of consciousness, leading to a fall and
head injury. A computed tomography (CT) scan revealed no
acute bleed, but indicated chronic microangiopathic changes
and lacunar infarcts. His working diagnosis was revised
to major neurocognitive disorder with mixed aetiology
(Alzheimer’s disease: AD, and vascular dementia: VaD) and
both the risperidone and the PRN trazodone were continued,
the PRN trazodone initially being given sparingly from 0 to
25 mg day�1. Anxiety was reduced and persecutory ideation
improved with the risperidone dose at 1 mg day�1, but rest-
lessness and pacing continued. Gradual titration up to
2 mg day�1 provoked rigidity and intermittent involuntary
movements. Risperidone was then tapered off, and aripipra-
zole was initiated as a second trial, with a gradual titration
to 12.5 mg day�1. This led to mild worsening of agitation,
and increased unsteadiness in gait. On discussion with the
family, risperidone was retrialled with a lower target dose
(1.25mg day�1). Again, after an initial response, agitation and
self-directed aggression recurred. His PRN trazodone usage
had gradually increased while having the trials of risperidone
and aripiprazole, being in the range of 0–62.5 mg day�1

during this time. After risperidone discontinuation he con-
tinued to exhibit intermittent involuntary tremor of his right
hand, suggesting tardive dyskinesia. Next carbamazepine,
the third ICP drug, was titrated to 100 mg BID but without
discernible benefit, the dose being limited by unsteadiness
and falls. As a fourth trial, citalopram was titrated to 20 mg
daily, but again no benefit emerged. Throughout these
trials he had intermittent falls, self-harm behaviours and
aggression towards others, but there were no serious injuries.
He was typically given between 25 mg and 75 mg day�1 (and
on one occasion 100 mg day�1) of PRN trazodone (in 12.5 mg
doses) while taking carbamazepine and citalopram. Acet-
aminophen was increased to 1000 mg TID as untreated
musculoskeletal pain was thought to be contributing to
residual aggression, though this change was not thought to
be effective. The only medical complication was intermittent
uncomplicated urinary tract infections throughout the
hospitalization.

Finally, with the BPSD symptoms still prevalent
approximately 6months after admission, gabapentin, was in-
troduced, titrating to 1800 mg day�1 (the maximum dose
envisaged in the ICP). His renal function was normal and
gabapentin provoked no side effects. There was marked
improvement in sleep, agitation and affect. He began express-
ing himself in English and was more verbally communicative
with the nursing staff. Pacing and restlessness diminished,
and he was observed to be sitting calmly throughout
the day, interacting appropriately with staff and patients.
Episodes of agitation and self-harm had decreased signifi-
cantly in frequency, duration and severity. Aggression
towards patients and staff became rare, occurring only on un-
wanted invasion of his personal space, and he was granted
short periods of leave from the unit with family.

In line with the limited evidence discussed below,
consent was obtained to increase gabapentin gradually to
3600 mg day�1 in 600 mg day�1 increments. A trial lasting
21 days was planned at each dose level, aiming for further re-
ductions in frequency and severity of agitation and aggressive
episodes. Continued partial improvement was noted at
2400 mg day�1 and 3000 mg day�1. After titration to
3600 mg day�1, with serum level recorded as 73.7 μmol l�1

(normal therapeutic range: 12.0–120.0 μmol l�1), the patient
was noted to be sleeping better during the night. However, he
initially developed worsening agitation during daytime, ne-
cessitating frequent physical restraint. This was thought to
be caused by neck pain, which was treated with additional
acetaminophen doses as needed and resolved within a
few days. Acute infection, haematological and endocrine
abnormalities were ruled out as potential causes. His PRN
trazodone dose was increased to 25 mg (max 150 mg day�1)
with response often being observed only after three or four
consecutive 25 mg doses. Gabapentin was continued at
3600 mg day�1 (1200 mg three times daily) for 21 days. In
view of the PRN doses being required regularly, the trazodone
was changed to regularly scheduled doses (25 mg two times
daily + 75 mg before bedtime) with up to three further
25 mg PRN doses as required to a grand total (regular + PRN)
of up to 200 mg day�1. With this regimen of 3600 mg day�1

of gabapentin and 125 mg day�1 of trazodone, and up to
three further trazodone 25mg doses on a PRN basis (although
no PRN trazodone was required on about 40% of subsequent
days), control of his neuropsychiatric symptoms was re-
stored, with further reductions in frequency and severity of
agitated episodes. Approximately 12 months after admission
(and 6 months from the start of the gabapentin trial), Mr. R
was noted to be calm, pleasant, and cooperative onmost days
for most of the day. He was observed by staff to be spending
more time out of his room and participating in group recrea-
tional activities. Episodes of agitation were rare, and were
described as ‘verbal outcries’. Instances of violent behaviour
were now short-lived and limited to rare occasions involving
direct provocation from other agitated patients. Non-
pharmacological interventions were successful in ensuring
that there was no escalation into more serious incidents.
Self-harm behaviours resolved completely. Mr. R’s sleep was
regular. He was effective in communicating his needs in En-
glish, whereas in the first 6 months of his admission he had
not spoken English at all. These benefits were confirmed by
marked improvements on the relevant neuropsychiatric rat-
ing scales (Table 1). Compared to admission, the Neuropsy-
chiatric Inventory Questionnaire (NPI-Q) severity scores
[45] decreased from 7/36 to 2/36, and NPI-Q distress scores
decreased from 11/60 to 3/60. Clinical Global Impression
(CGI) scores suggested marked improvement in illness sever-
ity, decreasing from ‘markedly ill’ (score of 5/7) to ‘mildly ill’
(score of 3/7), with global improvement showing the best
possible score of ‘very much improved’ (score of 1/7). Finally,
Montreal Cognitive Assessment (MOCA) scores decreased
slightly from 5/30 to 4/30 at 4 weeks after, and remained at
4/30 one year from, his date of admission. Furthermore, he
was able to tolerate several day-long periods of leave with
family members without difficulty over the following 2
months. At the time of writing, arrangements were being
made for Mr. R to be transferred to long-term care. The
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combination of high dose gabapentin with trazodone and
optimized pain relief through acetaminophen therefore coin-
cided with a definitive improvement in quality of life for Mr.
R and his caregivers, which could not be achieved through
non-pharmacological approaches nor through prescription
of any of the earlier drug treatments (atypical antipsychotics,
carbamazepine and citalopram), all of which have a better de-
veloped evidence base for behavioural and psychological
symptoms of Alzheimer’s or mixed vascular dementia.

Systematic review methods

Data search
A systematic review was performed using six databases
(PubMed, CINHL, PsychINFO, HealthStar, Embase, and Web
of Science). Articles in English, Spanish, French, Italian and
Japanese published from 1983 until 2017 were considered.
Keywords used in the search included: ‘pregabalin’,
‘gabapentin’, several terms for ‘geriatric’ and ‘aging’, terms
for ‘dementia’, and terms for ‘aggression’, ‘agitation’ and ‘vi-
olence’. Mesh terms were also included: pregabalin,
gabapentin, dementia and other relevant terms. The full list
of search terms employed was registered and recorded on
the Prospero website (reg. no.: CRD42017067119). Grey liter-
ature was also searched. The review was performed following
the guidelines detailed in the PRISMA statement [46].

Studies were included if they met all of the following
criteria: dementia (any type) with agitation/aggression,
treated with gabapentin or pregabalin or any other known
‘gabalin’ agent such as imagabalin. Subjects could be in
any setting (e.g. hospital, home, care home) and were in-
cluded if fulfilling the above criteria regardless of psychiat-
ric comorbidity. Studies were excluded if they met any of
the following criteria: agitation secondary to acute organic
illness, delirium, pain, agitation attributed to substance
abuse or withdrawal, or agitation solely attributed to anxi-
ety, depression or psychosis.

After initial searching identified papers of potential rele-
vance, abstracts were assessed to confirm whether each paper
might meet the search criteria. Those papers that were con-
sidered to possibly meet the criteria for inclusion were then
assessed by two clinical reviewers (T.S. and B.B.), with experi-
ence in geriatric psychiatry, with a geriatric psychiatry faculty
member (S.D.) being employed to resolve disagreements. All
articles were hand searched for additional papers. Studies
were evaluated according to the Oxford Centre of Evidence
Based Medicine level of evidence criteria [47]. The search
strategy and systematic review protocol can be obtained from
the authors.

Results
The search identified 158 articles with three additional re-
cords found by hand search. There were 116 articles after du-
plicates were removed, 114 articles in English and two articles
in French. Further examination of abstracts excluded 87 that
did not fulfil inclusion criteria; 29 articles were assessed for el-
igibility by examining the full-text. Of these, five were

excluded as they did not fulfil inclusion criteria. Thus 24
relevant articles were found. Figure 2 presents a diagram
illustrating the systematic search selection process.

Of the 24 publications that met our criteria for inclusion
[48–71], 15 contained original data (case reports or case se-
ries) [50–64], whereas nine were solely reviews of the litera-
ture with no original data [48, 49, 65–71]. One of the 15
papers that contained an original report additionally in-
cluded a narrative review. Among the ten papers that were re-
views, none were fully systematic; eight were scoping or
narrative reviews. One of these eight [71] outlined a search
strategy but searches were limited to one database only (in
contrast to the present systematic review which employed
multiple databases, in line with current guidance). The re-
maining two [48, 49], neither of which included pregabalin,
employed systematic searches but having been published in
2008 which predates the publication of the current PRISMA
guidelines, fall short of current methodological expectations,
for example in only searching for and including studies pub-
lished in English.

Among the 15 papers that contained original reports, 10
were case series and five were single case reports. Fourteen
studies examined gabapentin and one examined pregabalin.
The total number of patients included across the studies was
87 for gabapentin and six for pregabalin. Studies differed in
the scales and measures used. A summary of all the studies
that contained original case descriptions is shown in
Table 2; in addition the 10 review papers identified (includ-
ing the one that also contained an original case report) are
listed in Table 3.

The first case report published about the use of
gabapentin in agitation in dementia was by Regan and Gor-
don [50]. In this case, the average dose used was
600 mg day�1. The patient, a woman aged 68 with
Alzheimer’s dementia (AD) had less agitation as per nursing
observational reports after 12 weeks of treatment.
Goldenberg et al. reported using gabapentin at the same dose
for 8 weeks to control disruptive behaviour in a 92-year-old
woman with AD who had multiple medical comorbidities
[51] and who improved according to nursing reports. Low
and Brandes described using gabapentin at a dose of
900 mg day�1 for the management of agitation in a
62-year-old man with dementia (type not specified); im-
provement by nursing report was apparent within 10 days
[52]. In 2011, Buskova et al. reported the use of gabapentin
at a dose of 400 mg day�1 for dementia-associated nocturnal
agitation in a 77-year-old woman with vascular dementia
(VaD) with nocturnal episodes of confusion and multiple
medical comorbidities [53]; the patient was assessed using
the Cohen–Mansfield Agitation Inventory (CMAI) with a
score change to 39 (score at baseline not reported).

Miller reported a case presenting with confusion, anxi-
ety, depressive mood, insomnia and verbal and physical
aggressiveness in a 62-year-old man who had underlying
vascular dementia, major depression and alcohol abuse.
Gabapentin 300 mg twice daily was administered at |Day
28 and had reduced his aggression by Day 30 of hospitali-
zation. He was discharged 6 days later on gabapentin
300 mg three times daily, by which time his Folstein MMSE
score had returned to 30/30, having been as low as 14/30
on admission [54].
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Sheldon et al. reported two cases of gabapentin use for the
treatment of primary agitation at a dose of 600 mg day�1. The
first described an 87-year-old man with AD whose symptoms
reduced in 2 weeks and was then stable for a year according to
nursing report. The second was a 74-year-old woman with AD
and frontal lobe dementia who was stable at the 6-week
follow-up consultation [55]. Dallochio et al. published a case
series with a combination of donepezil 5 mg day�1 and
gabapentin 300 mg day�1 for behavioural disorder in two
male patients with AD. Their NPI-Q score improved but mild
drowsiness was reported [56].

Rossi et al. reported two cases of dementia with lewy
bodies (DLB). Patients were prescribed 300–900 mg day�1 of
gabapentin. Worsening of neuropsychiatric symptoms, in-
cluding confusion, agitation and increase in hallucinations,
were reported [57]. Roane et al. reported three cases in which
higher doses of gabapentin were used for the treatment of ag-
itation in AD and one case of mixed dementia. The average
dose of gabapentin in this study was 2400 mg day�1. All
patients improved as measured by the Overt Agitation

Severity Scale (OASS) but several side effects were reported,
including headache, dizziness, reduced ambulation, sedation
and disorientation [58].

Moretti et al. published an open label case series (n = 20)
where patients received an average of 980 ± 154 mg day�1 of
gabapentin. The only side effect reported was excessive
sedation [59]. We noted that the same authors had written
up a small number of cases with similar attributes and treat-
ment in an earlier paper [72] which was excluded on the
grounds of presumed duplication. Hawkins et al. published
a retrospective study of 24 cases with different types of
dementia in 2000. The average dose of gabapentin used was
1318 mg day�1 and the dose range varied from 300 mg to
3600 mg day�1. Disruptive and aggressive behaviours were
measured with OASS, OAS, CMAI and CGI. Two patients
dropped out, one did not improve and the rest all showed
some benefit [60]. Herrmann et al. reported a case series of
12 patients with heterogeneous diagnoses of dementia
(Alzheimer’s disease, vascular dementia, frontal lobe demen-
tia and alcoholic dementia) with mixed results. They used

Figure 2
PRISMA diagram illustrating the selection of 24 articles by systematic search
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gabapentin at an average dose of 900 mg day�1. Aggression
and agitation were measured with NPI, CGI and CMAI. Two
patients dropped out because of sedation and unsteady gait
respectively, one patient worsened, six did not report any
benefits, three obtained minimum benefit and two im-
proved [61].

Raudino et al. published a case series of nine patients
treated with gabapentin 600–1600 mg day�1 in the context
of behavioural disorder in severe Alzheimer’s disease. Two
patients improved, five worsened and two dropped out be-
cause of excessive sedation [62]. Cooney et al. reported
seven patients who had behavioural problems subsequent
to vascular dementia mixed with Alzheimer disease. A low
dose of gabapentin was used (100–200 mg twice daily).
There was improvement measured by nursing report. No
adverse effects were reported [63]. In the most recent series
identified, Bardet [64] described six patients prescribed
pregabalin (dose range 75–600 mg day�1). Nursing reports
showed a decrease in aggressive behaviour in all patients.
No adverse events were reported. This was the only report
found for pregabalin.

Discussion
Our systematic review found 15 case reports/case series relat-
ing to the use of gabapentin or pregabalin for aggression in
dementia of all types. Of these, as many as 14 suggested that
the introduction of these drugs was associated with positive
outcomes in at least some of the cases described, although
in two of these studies patients who improved were
outnumbered by those who continued to worsen. The only
study in which no individual was reported to benefit from
the medication was of a single patient who had lewy body
dementia and experienced worsening of symptoms on
gabapentin. However, agitation in lewy body dementia is
known to be especially difficult to treat with pharmacological
approaches. While most reports were in Alzheimer’s, vascular
or mixed Alzheimer’s/vascular dementia, there were a small
number with other diagnoses, including two who had
frontotemporal dementia (one pure FTD and one FTD in
combination with Alzheimer’s). Drug treatments for BPSD
in FTD have been studied much less extensively with only
the antidepressant trazodone having positive evidence in a
randomized placebo-controlled trial [73]. Unfortunately,
neither of the two papers which included a patient with
FTD among those with other diagnoses specified whether this
individual improved with gabapentin.

Overall, the quality of the evidence is low, and al-
though these reports provide preliminary evidence to
suggest that these drugs might be useful for aggression in
dementia, without randomized controlled trials no firm
conclusions can be drawn. We also identified nine review
papers (and one of the case report papers contained a fur-
ther review); however, only two of these reviews purported
to be systematic [48, 49], but both were ten years old and
used search strategies less comprehensive than would cur-
rently be expected.

Regarding dosage, for gabapentin this varied from
200 mg day�1 to 3600 mg day�1. While this indicates that
gabapentin has been used safely across a wide dose range,

the evidence base is not sufficiently developed for a target
dosage to be recommended. The most common side effects
of gabapentin and pregabalin are dizziness, somnolence and
diminished motor coordination. A total of four patients out
of 87 on gabapentin stopped the drug due to excessive seda-
tion (Table 2). Sedative effects with gabapentinoids can range
from mild drowsiness to overt sedation leading to unsteady
gait and poor coordination followed by increase risks of falls
[74]. Other side effects described in our review include a pa-
tient with DLB with worsening of hallucinations, confusion
and agitation after treatment with gabapentin.

Formularies recommend reducing the maximum dose of
gabapentin or pregabalin in patients with poor renal func-
tion: eGFR below 80 ml min�1 1.73m�2, and more so if eGFR
is under 50 ml min�1 1.73m�2 [75]. However, we did not find
any examples of doses being limited because of kidney
problems in any of the papers reviewed.

Gabapentin and pregabalin can be abused [76],
although the abuse potential is thought to be less than
that associated with benzodiazepines. However, this risk is
increased in patients with a past history of substance
misuse and concomitant use of opioids [76, 77]. The popu-
lation with BPSD is not at higher risk for substance use
disorders relative to other diagnostic groups, but they are
often dependent on caregivers who have access to their
medications. The possibility of diversion of medications
by caregivers is an issue which should be considered before
prescribing these drugs. Pregabalin has a greater propensity
for addiction [78] for several reasons. First, pregabalin has
six-fold greater potency than gabapentin with respect to
effect on the calcium channel [79]. Second, the pharmaco-
kinetic profiles of gabapentin/pregabalin are similar, but
the absorption of pregabalin is faster, reaching its peak
plasma concentration in 1 h [80]. Euphoria has been
reported with pregabalin in about 4–5% of patients [81].
Pregabalin was described in a review of online reports as
an ‘ideal psychotropic drug’ for recreational purposes with
alcohol-like effects mixed with euphoria [76, 78, 81, 82].
It has been suggested that euphoric mood may be more
common when pregabalin is administered twice a day than
when it is only used at night [83]. Sustained release
formulations do not reduce the euphoric effect [84, 85].

There are some limitations to this study. First, although
the literature search was systematic and thorough (in con-
trast to earlier reviews, six databases were searched for articles
in five languages, employing mesh terms and non-mesh
terms), the evidence found was limited to case reports and
case series which are considered to be substantially weaker
than the gold standard of randomized controlled trials (RCTs)
and cannot be taken to provide definitive evidence that these
drugs would be effective when examined in RCTs. Despite
finding 15 articles fulfilling our criteria, with the evidence be-
ing limited to case series and case reports, meta-analysis could
not be performed and it was not possible to implement a de-
tailed analysis of bias. It can be inferred that in general only
successful cases are reported, and therefore this evidence
may be overoptimistic. In fact, only one report described
worsening of symptoms with gabapentin [57] in all cases of
their sample, while a further two studies reported that indi-
viduals who experienced worsening outnumbered those
who responded positively. Some authors have suggested that

Gabapentin and pregabalin in dementia treatment
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the predilection to introduce a trial of gabapentin for a
variety of off-label indications has been orchestrated by ag-
gressive drug company marketing. In fact, in 2004 a US court
established that the marketing of gabapentin for off-label in-
dications was illegal leading to a class action lawsuit [86] and
it remains possible that the cases that have reached the liter-
ature and are described here may be both unrepresentative
of the full spectrum of experience with the drug due to publi-
cation bias and the enthusiasm to report positive findings
having some relation to the impact of marketing [86–88].
Nevertheless, both gabapentin and pregabalin were relatively
well tolerated in the elderly patients with BPSD described in
the papers identified. This mirrors the acceptability of
pregabalin for generalized anxiety disorder described in an
earlier large randomized placebo-controlled trial undertaken
exclusively in elderly patients [89]. In the case we described,
improvement in BPSD symptoms was dose related, which
supports the putative role of gabapentin in diminishing
symptoms of aggression; however, it is difficult to ascertain
direct causality as fluctuations in these symptoms may be
attributable to a variety of causes, not least the presence or
absence of inadequately treated pain which appeared to have
some impact on the BPSD symptoms in this case. A further
limitation is that the patient received PRN trazodone
throughout his inpatient admission. While the marked
improvement we described appeared to coincide with the
introduction of gabapentin, the daily intake of trazodone
was increased after his period of relapse and it remains
possible that the higher daily dose of trazodone accounted
for some or even most of the response after this adjustment.

Conclusion
Behavioural and psychological symptoms of dementia have
an important impact on quality of life for patients with
cognitive disorders. As the population ages and the preva-
lence of dementia increases, it is likely that the number of
cases of agitation attributable to dementia will rise. As
existing drug treatments have limitations through side
effects, increased risk of mortality and drug interactions, or
have limited evidence of efficacy, alternatives are required to
ensure effective treatment in people with dementia who
experience these problems.

Gabapentinoids may have a role to play in patients who
are resistant to, or cannot tolerate, the few drugs that have
randomized trial evidence of efficacy in BPSD. Their onset
of action is relatively rapid (at least in comparison to some
drugs such as SSRI antidepressants) and the side effect profile
is relatively mild. Unfortunately, although these drugs have
good quality evidence of efficacy in related conditions such
as anxiety disorders, the lack of randomized controlled trials
in agitation or aggression in the context of dementia means
that evidence for the use of these drugs in the elderly for this
indication is currently of low quality. Taking this into ac-
count, gabapentin and pregabalin can be useful drugs to treat
BPSD in patients who have adequate renal function and min-
imal risk of misuse in the caregiving environment. Wide dose
ranges can be employed as reports were identified illustrating
benefits with gabapentin at doses from 200 mg day�1 to a

maximum of 3600 mg day�1, with the main side effect being
excessive sedation.

Until better evidence from randomized controlled trials
is available, these drugs should only be considered for
BPSD symptoms in Alzheimer’s or mixed Alzheimer’s/
vascular dementia when other compounds with a stronger
evidence base at the level of randomized controlled trials,
such as risperidone and other antipsychotics, carbamaze-
pine and citalopram, have not been effective or present
sufficient risks of toxicity, interactions or other adverse
outcomes that their use is judged to be undesirable. In
frontotemporal dementia, with the exception of the antide-
pressant trazodone, there is very limited randomized trial
evidence for drug treatment of BPSD. The two papers that
included single individuals with FTD did not state whether
gabapentin was beneficial specifically for these patients.
We are therefore unable to offer any opinion on whether
gabapentin could be considered as an alternative treatment
for BPSD in the context of this diagnosis; again, more
rigorous study is required.

At present, BPSD remains a widespread clinical problem
among the ever-increasing number of individuals who have
dementia and causes suffering and risk both to the individ-
uals themselves and to their carers and others in their
immediate environment. There is a clear-cut need for high
quality treatment trials to be undertaken with drugs that
have been reported to have preliminary evidence of benefi-
cial effects, especially when such medications are effective
in related conditions (e.g. anxiety disorders), are generally
well tolerated, and are relatively rapid in their onset of
action and associated with few pharmacokinetic interac-
tions. Gabapentin and pregabalin meet these criteria and
are logical targets for evaluation in future randomized trials
in BPSD.

Nomenclature of targets and ligands
Key protein targets and ligands in this article are
hyperlinked to corresponding entries in the http://www.
guidetopharmacology.org, the common portal for data from
the IUPHAR/BPS Guide to PHARMACOLOGY [90], and are
permanently archived in the Concise Guide to PHARMA-
COLOGY 2017/18 [91].
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