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Background: There is no conclusive evidence supporting the efficacy of memantine in
frontotemporal dementia (FTD). We conducted a comprehensive meta-analysis of memantine
concerning the efficacy and tolerability of memantine in FTD.

Methods: Studies were identified through searches of PubMed, databases of the Cochrane
Library, and PsycINFO citations up to April 10, 2015. Outcomes were Clinical Global Impres-
sion (primary), Mini-Mental State Examination, Neuropsychiatric Inventory, and Zarit Burden
Interview scores as well as all-cause discontinuation. Standardized mean difference and risk
ratio with 95% confidence interval were calculated.

Results: Two randomized controlled trials (RCTs) (total n=130) met the inclusion criteria.
Memantine was marginally superior to placebo as assessed by the Clinical Global Impression
scores (standardized mean difference =—0.34, 95% confidence interval =—0.68-0.01, P=0.06).
However, there were no significant differences in Mini-Mental State Examination, Neurop-
sychiatric Inventory, and Zarit Burden Interview scores as well as all-cause discontinuation
between memantine and placebo.

Conclusion: Our results suggest that memantine may benefit FTD patients. However, because
only two randomized controlled trials have addressed this issue, further studies using larger
samples are needed.
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Introduction

Memantine is considered to act as a noncompetitive inhibitor of N-methyl D-aspartate
receptors that may be overactivated in a variety of neurodegenerative diseases, includ-
ing frontotemporal dementia (FTD)." A recent review? of two double-blind, randomized
controlled trials (RCTs)** concluded that memantine does not benefit patients with
FTD. However, this was a systematic review rather than a meta-analysis of pooled
patient groups. Therefore, negative results in these separate RCTs may be due to insuf-
ficient sample sizes for detecting small differences in outcome between memantine and
placebo. A meta-analysis can increase the statistical power for group comparisons and
overcome the limitation of sample size in underpowered studies.>> Moreover, using
standardized mean difference (SMD) analyses, outcomes with different metrics can
be combined.” We conducted a meta-analysis of these two double-blind RCTs** to
examine whether memantine is beneficial for the treatment of FTD.

Methods

This meta-analysis was performed according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines.®
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Inclusion criteria, search strategy, data

extraction, and outcomes

Inclusion criteria were double-blind RCTs of memantine for
patients with FTD. Studies were identified through searches of
PubMed, databases of the Cochrane Library, and PsycINFO
citations up to April 10, 2015. The following English key-
words were used without language restriction: “memantine”
AND “randomized” OR “random” OR “randomly” AND
“frontotemporal dementia”. Two authors (TK and SM)
independently extracted, checked, and entered the data into
Review Manager (Version 5.3 for Windows, Cochrane Col-
laboration, London, UK, http://tech.cochrane.org/Revman).

Data synthesis and statistical analysis

The primary outcome was Clinical Global Impression
score. We combined data from Clinician’s Interview-Based
Impression of Change Plus Caregiver Input* with that from
Clinical Global Impression of Change.? Secondary outcomes
were total scores on the Mini-Mental State Examination
(MMSE), Neuropsychiatric Inventory (NPI), and Zarit
Burden Interview (ZBI) as well as all-cause discontinua-
tion. We allowed only intention-to-treat (ITT) or modified
ITT data (ie, at least one dose or at least one follow-up
assessment). For continuous data, SMD was used, combin-
ing the effect-size (Hedges’g) data. For dichotomous data,
the relative risk (RR) was estimated along with associated
95% confidence interval (95% CI). Overall, SMD and RR
with 95% CI were estimated with Mantel-Haenszel fixed-
effects’ or DerSimonian—Laird random-effects models.®
The random-effects model is more conservative than the
fixed-effects model and produces a wider CI. When there is
no evidence of heterogeneity between studies, the random-
effects model will produce similar results to the fixed-effects
model. Therefore, when it was confirmed that there was no
heterogeneity, we calculated pooled SMD and RR according
to the Mantel-Haenszel fixed-effects model. If there was
evidence of heterogeneity, we calculated pooled SMD and
RR according to the DerSimonian—Laird random-effects
model. The Cochrane risk of bias criteria (Cochrane Col-
laboration, http://www.cochrane.org/) was used to perform
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methodological quality control. As only two studies were
included, we did not confirm the possibility of publication
bias by Funnel plot.

Results

Study characteristics

The search using the chosen keywords yielded eight refer-
ences. We excluded five references, including one duplicate
reference, based on title and abstract review (one reference is
a single-arm study and other three references are not clinical
trials). One reference was excluded based on full-text evalu-
ation because it was a systematic review article.? Two RCTs
(n=130) were included in our meta-analysis.** No additional
articles were identified by manually searching all article
references. Both RCTs were double-blind, mentioned the
required study design details, and used ITT or modified ITT
data. The study duration was 26 weeks in one® and 52 weeks
in the other.* Vercelletto et al* reported that all patients were
Caucasian, the mean MMSE baseline scores for all patients
was 24.8, and the mean NPI baseline scores for all patients
was 29.5. Boxer et al® reported that the mean MMSE baseline
scores in memantine and placebo groups were 24.3 and 25.1,
respectively, and the mean NPI baseline scores in memantine
and placebo groups were 20.6 and 21.5, respectively.

The results of meta-analysis

Memantine was marginally superior to placebo as indicated
by the Clinical Global Impression scores (SMD =-0.34,
95% CI =-0.68-0.01, P=0.06, 1>=0%) (Table 1). However,
there were no significant differences in MMSE, NPI, and
ZBI total scores. There was no difference in all-cause dis-
continuation between memantine and placebo treatment
groups (Table 1).

Discussion

To the best of our knowledge, this is the first comprehensive
meta-analysis of memantine for the treatment of FTD. Anti-
depressants such as paroxetine and trazodone as well as meth-
ylphenidate, dextroamphetamine, and oxytocin were reported
to improve behavioral symptoms in FTD patients.”? However,

Outcomes Number of patients I2 Standardized mean difference 95% confidence interval P-value
Clinical Global Impression 129 0 —0.33 (fixed model) —0.68 to 0.01 0.06
Mini-Mental State Examination 122 14 —0.06 (fixed model) -0.41 to 0.30 0.76
Neuropsychiatric Inventory 120 0 —0.23 (fixed model) -0.59 to0 0.13 0.22
Zarit Burden Interview 120 0 —0.25 (fixed model) —-0.61 to 0.11 0.18
Risk ratio
All-cause discontinuation 130 0 1.1l (fixed model) 0.38-3.22 0.85
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none of the RCTs showed an improvement in cognitive
function with memantine. Our meta-analysis showed that
memantine was marginally superior to placebo as assessed
by the Clinical Global Impression scores (SMD =-0.34, 95%
CI=-0.68100.01, P=0.06, I>=0%). Although memantine was
not statistically superior to placebo as assessed by MMSE,
NPI, and ZBI total scores, memantine did show favorable
results according to NPI and ZBI total scores compared with
placebo. These lack of associations may depend on the small
sample size, which limited the power of the study (two RCTs
[n=130]). Therefore, this result suggests that memantine may
be beneficial for the treatment of FTD. Moreover, there was
no significant difference in all-cause discontinuation in either
study, suggesting that memantine was well tolerated. This
small meta-analysis suggests possible modest benefits of
memantine for general dysfunction in FTD without severe
side effects. Several limitations to the present analysis have
to be noted. First of all, the number of studies included in
this meta-analysis was small (two RCTs [n=130]). Therefore,
we failed to take into account the confounding variables
(eg, funding, trial design, and ethical issue) and did not try
to eliminate any other factors. FTD is also considered to be
a genetically and pathologically heterogeneous disorder.’
Large-scale studies are warranted to identify patient sub-
groups showing the most robust response to memantine.

Conclusion

There were no significant differences in the Clinical Global
Impression, MMSE, NPI, and ZBI total scores between
memantine and placebo treatment groups. However, the
result of Clinical Global Impression scores was marginally
significant (SMD =-0.34, P=0.06). However, because only
two RCTs have addressed this issue, the lack of associations
might depend on the small sample size, which limited the
power of the study. Therefore, further studies using larger
samples are needed.
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