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Abstract. We tested the efficacy and tolerability of one-year treatment with memantine (10 mg bid) in behavioral variant
frontotemporal dementia (bvFTD). BVFTD patients aged 45 to 75 years, with a Mini-Mental Status Examination (MMSE)
score >19, were enrolled in a national, randomized, double-blind, placebo-controlled (DBPC), Phase II trial. The primary
endpoint was the CIBIC—Plus (Clinician’s Interview-Based Impression of Change Plus Caregiver Input). The secondary endpoints
included: Neuropsychiatric Inventory (NPI), Frontal Behavioral Inventory (FBI), Mattis Dementia Rating Scale (MDRS), MMSE,
Disability Assessment for Dementia (DAD), and the Zarit Burden Inventory (ZBI). Forty-nine patients were analyzed. Atbaseline,
mean age was 65.6 years and mean MMSE was 25.0 (range: 19-30). On the CIBIC-Plus, 52 weeks after baseline, there were
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no significant differences between the memantine group (n =23) and the placebo group (n=26); p =0.4458; however, 10 patients
had worsened in the memantine group versus 17 in the placebo group. For the secondary endpoints there were no differences in
the evolution of score between the memantine group and the placebo group (MMSE, p =0.63); (MDRS, p =0.95); (NPL p =0.25);
(ZBI, p=0.43); (DAD, p=0.10) except for the FBI score, which was lower in the memantine group (p =0.0417). Memantine
was well-tolerated. This is the first DBPC trial in a large group of bvFTD patients involving neuroprotective treatment. A
multinational study with a larger number of patients is now needed in order to verify the results of our study. The trial is

registered with ClinicalTrials.gov;, number NCT 00200538.

Keywords: Behavioral variant frontotemporal dementia, double-blind placebo-controlled trial, memantine

INTRODUCTION

Behavioral variant of frontotemporal dementia
(bvFTD) represents 75% of cases of frontotemporal
lobar degeneration (FTLD). The diagnostic criteria for
bvFTD are well-established yet [1]. This rare form of
dementia, affecting young subjects, with onset usually
before the age of 60 years (mean 58 years), is one
of the main causes of presenile dementia and evolves
faster than AD, leading to death [2]. There are no Food
and Drug Administration (FDA) approved medications
indicated for the treatment of bvFTD, whereas thera-
peutic research in the field of Alzheimer’s disease (AD)
is developing rapidly.

Memantine, a drug widely used for the man-
agement of AD, is also likely to be relevant in
bvFTD. Memantine is a moderate-affinity uncompeti-
tive antagonist of the N-Methyl-D-aspartate (NMDA)
ionotropic glutamate receptors. It facilitates physi-
ological glutamate mediated transmission, protects
neurons against glutamatergic neuronal transmission,
and prevents the toxic effect of the excitatory neu-
rotransmitter glutamate. Although the pathogenic
mechanisms underlying FTD are not known, there is
some evidence that glutamate toxicity may contribute
to neuronal damage in FTD. Memantine could there-
fore be of interest for the management of this disease.
First, changes of expression of both amino-hydroxyl-
methyl-isoxazole-propionic-acid (AMPA) and NMDA
ionotropic glutamate receptors have been shown in
the temporal and frontal cortices of bvFTD patients
[3]. Second, impaired glutamate transport has been
described in a mouse model of tauopathy [4]. Third,
memantine is capable of reducing the pathological
hyperphosphorylation of tau in vitro [5] and in vivo [6].
We therefore postulated that memantine could be an
effective treatment for bvFTD through either a symp-

tomatic or a disease-modifying effect. Since 2005,
four open-label therapeutic trials with memantine in
bvFTD have been published. Some of them included
temporal variant of FTD (tvFTD). The small study
by Swanberg [7] (n=3) demonstrated an improve-
ment in neuropsychiatry inventory (NPI) score [8] (for
apathy, agitation and anxiety) after 3 months. The
study by Sharre [9] included 10 patients treated for 6
months. No changes were observed in terms of cogni-
tion (Alzheimer Disease Assessment Scale — Cognition
ADAS-Cog), behavior (total NPI), Activities of Daily
Living and Clinical Dementia Rating (CDR) scale.
The study by Diehl-Schmid et al. [10] conducted in
a single centre, included 16 patients (9 bvDFT and
7 tvDFT) treated with 10 mg bid memantine for 6
months. On the main outcome measure Clinician’s
Interview-Based Impression of Change with caregiver
Input (CIBIC-Plus) [11], 4 patients were minimally
improved, 4 patients were unchanged, 7 patients were
minimally worse, and one patient was moderately
worse. The study by Boxer et al. [12], carried out for
6 months with 20 mg memantine, also included the
three subtypes of FTD: 21 patients with bvFTD, 13
with semantic dementia and 9 with non fluent pro-
gressive aphasia. The MMSE at baseline was 22/30.
On the behavioral scales, the authors noted a transi-
tory improvement on the NPI at week 16 and then
a decline at week 26 in the bvFTD group. No dif-
ferences were noted on any of the other behavioral
and cognitive scales between the baseline visit and
the visit at 6 months. To date no published data
from controlled trials with memantine in FTD are
available.

The aim of our study is to assess the efficacy
and tolerability of one-year treatment with memantine
in patients with bvFTD in a double-blind placebo-
controlled (DBPC) trial with the FDA-approved dose



M. Vercelletto et al. / Memantine in Frontotemporal Dementia 751

for AD [13]. The primary objective was to demonstrate
the efficacy of memantine based on the overall global
change relative to baseline (primary endpoint) and the
rate of decline in secondary endpoints.

METHODS

Patients and treatment

Ambulatory patients of either gender presenting
Neary’s five criteria [1] for bvFTD and aged between
45 and 75 years were included between September
2006 and June 2008 in a national, randomized, mul-
ticenter, parallel group, DBPC, Phase II therapeutic
trial. Patients were recruited from 10 centers in the
French FTD network (Nantes, Toulouse, Bordeaux,
Paris, Marseille, Limoges, Saint-Etienne, Montpel-
lier, Rennes, and Strasbourg). To be included in the
study, patients were required to have bvFTD, evolving
for at least 1 year, a Mini Mental Status Exami-
nation (MMSE) [14] score >19, a Frontotemporal
Behavioral Scale [15] score >3, and a Montgomery
Depression Assessment Rating Scale (MADRS) [16]
score <20. All patients underwent magnetic resonance
imaging (MRI) or cranial computed tomography scan,
to exclude focal lesion, and single photon emission
computed tomography (SPECT). Any psychotropic
treatment had to have been stable for the previous
3 months. All patients had to have given written
informed consent and had to be accompanied by
a reliable caregiver who could provide information
about the patient. Patients with the tvFTD (seman-
tic dementia or progressive non-fluent aphasia) or
motoneuron disease involvement and patients treated
with an acetylcholinesterase inhibitor were excluded.

Procedures

Patients were randomly allocated to treatment, using
a list of random numbers, with a memantine to placebo
ratioof 1 : 1. Memantine (10 mg) and placebo were pre-
pared as identical tablets (H Lundbeck A/S). Packaging
and labeling (LCZ, Lentilly-France) and treatment
management were performed so as to safeguard blind-
ing to treatment allocation throughout the duration
of the trial. On receipt of a faxed notification of a
patient’s inclusion in the study, the appropriate treat-
ment was sent to the pharmacy department of the center
concerned. Patients received either memantine (10 mg
bid), initiated gradually during the first 3 weeks, or
placebo, twice daily. All study personnel and partic-

ipants were blinded to treatment assignment for the
duration of the study.

Assessment

The primary endpoint was defined as a global
change during the 1-year double-blind period of the
study as assessed by the CIBIC-Plus [11]. For the
CIBIC-Plus, a clinician unaware of all assessments
and other aspects of the trial carried out a semi-
structured interview with the patient and caregiver,
exploring four areas: general condition, cognitive func-
tion, behavior, and activities of daily living. Each of
the four areas was subdivided into domains that were
assessed with probes. The overall severity at baseline
(Clinician’s Interview-based Impression of Severity
[CIBIS]) was rated on a 7-point scale from ‘extremely
severe’ to ‘no symptoms of disease’, and the over-
all global change relative to baseline (CIBIC—Plus)
was scored on a seven-point scale ranging from 1
(markedly improved) to 7 (markedly worse). Expe-
rienced clinicians, blinded to adverse events and
other study assessments, conducted separate inter-
views with study patients and their caregivers to assess
overall change on the CIBIC-Plus. To ensure con-
sistency, the same clinician in each centre completed
all CIBIC-Plus interviews for each study patient and
associated caregiver. There were three assessors: the
principal investigator, a CIBIC-Plus rater and a neuro-
psychologist.

Secondary endpoints included behavioral scales:
Neuropsychiatric Inventory (NPI) [8] and Frontal
Behavioral Inventory (FBI) [17]; global cognitive
scales: MMSE and Mattis Dementia Rating Scale
(MDRS) [18]; evaluation of activities of daily living
using the Disability Assessment Daily (DAD) [19];
evaluation of the burden using the Zarit Burden Inven-
tory (ZBI) [20].

The screening visit was performed between 7 and a
maximum of 21 days before randomization. Random-
ization indicated the time MO (Month 0). CIBIS and
secondary endpoints were performed at MO. Patients
had one visit per month during the first 3 months, then
every 3 months. CIBIC-Plus and all secondary end-
point measures were assessed every 3 months (M3,
M6, M9, M12) for 12 months.

Memantine safety was assessed by monitoring at
each visit by recording adverse events, physical and
neurological examination results vital signs and rou-
tine laboratory values (creatinaemia, complete blood
count, platelets, ASAT/ALAT) taken at inclusion and
after 3 and 12 months of treatment.
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Sample size

We estimated the sample size for the study with data
from Reisberg’s memantine study [13]. Our hypoth-
esis was to obtain a difference of 0.65+1.09 in
CIBIC-Plus score between the two groups. However,
to be able to demonstrate a difference of this magni-
tude with an alpha risk of 5% (two-sided) and a power
of 80%, we would have required 45 patients per group,
a figure that was not immediately feasible given the
difficulty of recruitment. We estimated that it should
be possible to recruit 64 patients within 18 months,
given the recruitment potential of the various centers
in the French FTD network.

Statistical analysis

The main analysis for primary and secondary
endpoints compared change from baseline for the
memantine group versus the placebo group and was
based on the intention-to-treat (ITT) population. The
ITT population was defined as all randomized patients
who received at least one dose of study medication, at
least one clinical assessment . The comparison between
the memantine and placebo groups at baseline was
carried out for the following criteria: disease sever-
ity (CIBIS), age, disease duration, gender, years of
education, and cognitive and behavioral disturbances
(secondary endpoints). Comparisons were done with
the Chi-square test for qualitative variables and the
Wilcoxon-Mann-Whitney test for quantitative vari-
ables.

For the primary endpoint (CIBIC-Plus), missing
data was replaced in both groups by the worst value
(“substantial worsening”). CIBIC-Plus was compared
by Wilcoxon-Mann-Whitney test. Three additional
sensitivity analyses were also performed to cross check
the missing values. First, missing data were imputed
by placebo group mean. Next, for the memantine and
the placebo group missing data were imputed using
the most recent previous observation (LOCF: Last
Observation Carried Forward). The third analysis was
performed in patients who had an evaluation at M12.
Adjustment for disease severity was performed with a
mixed linear model. A Random effect linear regression
model (with random slope and random intercept) was
used to compare the evolution of CIBIC-Plus between
randomization (CIBIS) and M12. Interaction between
time and group was tested.

For the secondary endpoints (MMSE, MDRS, NPI,
FBI, DAD, and ZBI), differences between the score at
M12 and the score at MO were calculated and compared

between the two arms using Wilcoxon-Mann-Whitney
tests. Random effect linear regression models were
used to compare the evolution of the secondary crite-
ria. Fixed effects were group, time, interaction between
group and time and baseline value. There was no impu-
tation of missing data for the secondary endpoints. The
safety population comprised all randomized patients
who received at least one dose of study medication.

We assumed an alpha risk of 5%. Statistical anal-
yses were performed using SAS® version 9.1 (SAS
Institute, Cary, NC, USA).

Ethics

The study was approved by the local ethics commit-
tee CCP (Comité de Protection des Personnes), Nantes.

RESULTS
Study population

Figure 1 shows the trial profile. Fifty-two patients
were randomly assigned. Three patients in the meman-
tine group did not receive treatment, so they were not
evaluated and were therefore excluded from all anal-
yses. The ITT population was 49 (memantine group
n=23; placebo group n=26). Eight additional patients
dropped out of the study: five in the memantine group
(one patient suffered worsening of semantic demen-
tia and dropped out at 3 months, 2 patients died [at
M4 and M5], one patient withdrew consent, and one
patient was withdrawn by decision of the investigator
at M6) and three in the placebo group (2 were with-
drawn by decision of investigator [at M6 and M11] and
1 patient withdrew due to a severe pathology [renal
insufficiency] at M3).

After blinded review of all inclusion criteria by
the steering committee two protocol deviations were
accepted: a 76-year-old patient at baseline and a patient
with a secondary diagnosis of semantic dementia.
Moreover, at baseline, 82% (n =40) of the 49 patients
fulfilled the five criteria of Neary and 18% (n=9) ful-
filled only three or four of these criteria. Nevertheless,
all patients included had a score >3 on the Frontotem-
poral Behavioral Scale [15]. This deviation from the
protocol was accepted insofar as it frequently occurs
that at the first consultation not all of the five criteria
are fulfilled. Medication compliance exceeded 98% in
both groups.

The baseline characteristics were similar in the two
groups (Table 1). All patients were Caucasian. The
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52 patients randomized

26 allocated to memantine

1 did not meet criteria
1 withdrew consent
1 was lost to follow-up

v

26 allocated to placebo

Intent to treat n=49

23 analyzed

Semantic dementia

2 patients died (stroke, suicide)
1 patient withdrew consent
1patient withdrawn
by decision of investigator

v

26 analyzed

1 severe pathology (renal
insufficiency)
2 patients withdrawn
by decision of investigator

End of the study (at 12 months)

n=19

n=23

Fig. 1. Trial profile.

memantine and placebo groups were comparable in
terms of age, level of education, disease duration,
MMSE score, Frontal Assessment Battery (FAB) [21],
disease severity (CIBIS), behavioral and cognitive
state, activities of daily living, and burden.

Efficacy

Primary endpoint
At 52 weeks, after the imputation of missing data
with the worst value, there were no statistically sig-

nificant differences on the CIBIC-Plus between the
memantine group and the placebo group, p=0.4458
(Table 2). This was confirmed by repeated measure
analysis (Table 3), which showed that the change
on the CIBIC-Plus between MO and M12 was not
significantly different between the two groups. The
conclusion remained the same with the sensitivity anal-
ysis (Table 3). With the qualitative analysis only 10
patients had worsened in the memantine group ver-
sus 17 in the placebo group, though the difference did
not reach statistical significance (p=0.142) (Table 4,
Fig. 2).
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Table 1
Baseline characteristics for both groups (n=49)
Memantine Placebo Total p-value
(n=23) (n=26) (n=49)

Age (years) 64.4(7.5) 66.6 (7.4) 65.6 (7.4) 0.4099
Men (%) 15 (65.2) 16 (61.5) 31(63.3) 0.7898
Education (years) 9.6 (4.2) 8.1(3.8) 8.8 (4.0) 0.2624
Duration of symptoms (years) 4.3(2.8) 4.7 (3.6) 4.5(3.3) 0.8014
MMSE score 253 (3.4) 24.5 (3.0) 24.8 (3.2) 0.3478
FAB 11.6 (3.8) 11.4 (4.0) 11.5(3.8) 0.9840
CIBIS 4.3 (1) 4.7 (1.1) 4.5(1) 0.1642
MDRS 115.4 (23.5) 113.5(18.9) 114.4 (20.9) 0.3778
NPI 27.7 (11.4) 31.1(19.6) 29.5 (16.2) 0.7498
FBI 26.6 (8.6) 27.8 (11.1) 27.2 (10) 0.8031
DAD 65.7 (19) 58.3 (27.8) 61.8 (24.1) 0.4802
ZBI 42.0 (16.5) 34.46 (17.1) 38.0 (17.0) 0.1511

Data are mean (SD); Wilcoxon-Mann-Whitney test/Chi-square test.

Table 2
Results of the analysis of the primary endpoint (CIBIC—Plus)
Memantine Placebo Difference [95% IC] p-value*
(n=23) (n=26) Memantine — Placebo
Without imputation of missing data
n 18 23
Mean (SD) 4.4 (1.7) 5.2(1.6) -0.8[-1.8;0.2] 0.1098
Median (interquartile range) 5(@3;5) 6 (4;6)
Missing data replaced by the worst value
n 23 26
Mean (SD) 5.0(1.8) 5.4 (1.6) —0.43 [-1.40;0.55] 0.4458
Median (interquartile range) 5@3;7 6(5;7)
Missing data replaced by placebo group mean
n 23 26
Mean (SD) 4.6 (1.5) 5.2(1.5) -0.61 [-1.46;0.15] 0.1173
Median (interquartile range) 5.0(3;5) 5.2 (5;6)
Missing data replaced by LOCF
n 22 26
Mean (SD) 4.5(1.5) 5.3(1.6) -0.77 [-1.67;0.14] 0.0724
Median (interquartile range) 5(3;5) 6 (4,6)

*Wilcoxon-Mann-Whitney test.

Table 3

Evolution of the CIBIC-Plus between 3 and 12 months — linear
mixed model — 49 patients

Estimate Standard 95% 1C p-value
error
Intercept 4.23 0.27 [3.68;4.78] <0.0001
Group (reference: -0.14 0.38 [-0.90;0.61] 0.7041
Placebo group)
Time 0.07 0.02 [0.02; 0.12] 0.0077
Table 4
Qualitative analysis of the CIBIC—Plus (number and percentage)
Memantine Placebo p-value*
(n=23) (n=26)
Improved 6(33.3) 3(13.0) 0.1428
Stable 2 (11.1) 3(13.0)
‘Worsened 10 (55.6) 17 (73.9)

*Mantel-Haenzel Chi-square test.

For the secondary endpoints, there was no statis-
tically significant difference between the two groups
at 52 weeks compared to baseline on any of the
scales (Table 5 ). Furthermore, the secondary endpoints
evolved in a similar manner in the two groups; the
interactions between time and arm were not signifi-
cant (MMSE, p =0.63; MDRS, p =0.95; NPI, p =0.25;
ZBIl, p=0.43; DAD, p=0.10), except for the FBI
(p=0.0417) (Table 6). The mean score on the FBI
increased more quickly in the placebo group than in
the memantine group (Table 6, Fig. 3 ).

Safety and tolerability

There were no medically significant changes in lab-
oratory parameters during the study and no difference
was found between the two groups. Six (26%) of the
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Substantial worsening (7) 4
4.4 5.0 5.1 5.2
n=26 n=23 n=21 n=23
Moderate worsening (6)
Slight worsening (5) _---""""-l _---—_-l
- -
o7 = T I
No change (4) =E J_ —L J_
Slight improvement (3) -
4.4 4.2 4.3 4.4
n=21 n=18 n=18 n=18
Moderate improvement (2) -
Substantial improvement (1)
03 06 09 12 Months
[Group Memantine — — — Placebo|
Fig. 2. Graphic presentation of the CIBIC-Plus (mean value).
Table 5
Results of the analysis of the secondary endpoints
Memantine (n=23) Placebo (n=26) p- value®
Baseline* Difference at 12 months** Baseline Difference at 12 months
MMSE/30* 253+34 -3.2+£5.5[-5.9;-0.6] 245+3.0 -5.0+5.1[-7.3;-2.7] 0.2719
26 -2(=6;1) 24 -4 (-10; -1)
(n=23) (n=19) (n=26) (n=22)
MDRS/144 115.4+£23.5 -8.2419.1 [-18.4; 2.0] 113.5£18.9 -14.54+30.6 [-28.1; -0.9] 0.3965
120.5 -0.5 (-16; 6.5) 114 -4.5 (-33; 3)
(n=22) (n=16) (n=26) (n=22)
NPI/144 27.7+11.4 1.9+ 13.8 [-5.2;9.0] 31.1+19.6 7.4+15.1[0.7; 14.0] 0.2098
26 3 (-8;10) 25.5 8 (-3;17)
(n=23) (n=17) (n=26) (n=22)
FBI/72 26.6+ 8.6 3.7+73[-0.1;7.5] 27.8+£11.2 8.3+10.0[3.9; 12.7] 0.1236
27 4(1;9) 27.5 5.5(3;16)
(n=23) (n=17) (n=26) (n=22)
7ZBI/88 42.0£16.5 6.1 +12.8 [-0.7; 12.9] 34.6+17.1 11.5+16.2 [4.5; 18.5] 0.3444
44.5 6.5 (-1.5; 16) 34.5 14 (=2; 20)
(n=22) (n=16) (n=26) (n=23)
DAD (% YES) 65.7+19.0 -7.44+16.5[-15.9; 1.1] 58.3+£27.8 -19.54+26.3 [-31.2; -7.8] 0.1029
66.7 -7.4(-15.2;0) 64.1 -18.3 (-41;-2.5)
(n=23) (n=17) (n=26) (n=22)

*Mean £ SD; Median; number of subjects; **Mean difference £ SD [95% IC]; median (interquartile range); #Wilcoxon—Mann—Whitney tests.

23 patients in the memantine group and eight (31%)
of the 26 patients in the placebo group presented a
serious adverse event (SAE) (Table 7). Three patients
in the placebo group and three patients in memantine
group (including two deaths) dropped out due to an

SAE.

Thirty-five percent (n = 8) of patients in the meman-
tine group experienced a combined total of 12 adverse
events (AE) (lumbago, institutionalization, loss of con-
sciousness, vertigo, arthrosis, constipation, insomnia,
agitation, cutaneous lesion, dislocation, bronchitis,

thumb pain); 39% (n=10) of patients in the placebo
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Table 6
Evolution of the FBI between 3 and 12 months — Linear mixed model — 49 patients
Estimate Standard IC 95% p-value
error
Intercept 6.88 3.82 [-0.80; 14.6]
Group (reference: 3.57 2.67 [-1.75; 8.88] 0.1853
Placebo group)
Time 0.81 0.18 [0.45; 1.17] 0.0003
Interaction group x time -0.56 0.27 [-1.09; —0.02] 0.0417
FBI at baseline 0.65 0.12 [0.40; 0.89] <0.0001
Slope group placebo 0.81 0.18 [0.45; 1.16]
Slope group memantine 0.25 0.20 [-0.15; 0.65]
Placebo — Memantine 0.56 0.27 [0.02; 1.09]
354
21.8 269 30.0 31.2 333
34 4 n=26 n=26 n=25 n=22 n=22
33 == = P
e -
—_— -
32 b e —
— 1- -~ LR
31 o
© 30 - e L - ___,_...-—-——""_
o ” /
o s
? 29 4 Z e
R . = G
281 L - i - 7 —_ - | [
27 4 ~~a)
26 4 b
254 1 ——
24 1
26.6 29.1 28.9 299 303
234 n=23 n=22 n=18 n=19 n=17
22 B T T T T T
0 03 06 09 12 Months
[Group Memanting = = — Placebo|

Fig. 3. Graphic presentation of the FBI (mean value).

Table 7
Serious adverse events (SAE)

Memantine group Placebo group (n=26)

(n=23)
Psychomotor agitation*  Acute renal insufficiency*
Suicide* Worsening of behavioural disturbances
Stroke resulting in death* Pulmonary embolism
Institutionalization Erythrodermia*
Vagal malaise Malaise with loss of consciousness
Pulmonary embolism Urticaria*

Pneumopathy

Cutaneous adenocarcinoma

*Dropped out as a result.

group experienced a total of 24 AE (constipation, high
blood pressure, headaches [n = 3], neurological deteri-
oration, agitation, diarrhea [n =2], falls [n = 2], vertigo,
insomnia, cramp in the calves, delirium, influenza,

cutaneous erythema, rhinitis, allergy, eczema, gastro-
esophageal reflux, diabetes, urinary infection, fracture
of the shoulder). There were no treatment withdrawals
or drop-outs related to AE.

DISCUSSION

This national multicenter study, in which 49 patients
were followed up for 12 months, is the first DBPC study
with memantine in bvFTD. The generalizability of the
trial is good because the secondary endpoints are per-
formed in clinical practice. We included only bvFTD,
which are the most frequent and most homogeneous,
since there is no language disturbance. We found that
memantine was well-tolerated. On the qualitative anal-
ysis of the CIBIC—plus, only 10 patients worsened in
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memantine group versus 17 in the placebo group. Of
particular interest is the finding of a lower score on
the FBI in memantine group (p=0.0417). The FBI
has high sensitivity in the assessment of behavioral
symptoms for bvFTD and is sensitive to change in
personality [22]. But the results on the CIBIC—Plus,
and on the secondary endpoints were not statistically
significant. So memantine did not improve bvFTD.

The results of our study cannot be directly compared
with those of selective serotonin reuptake inhibitor
(SSRI) trials. Indeed it has been shown that patients
with bvFTD have deficiencies in the serotonin neuro-
transmitter system [23]. SSRI therapeutic trials aimed
at treating the behavioral disturbances that charac-
terize this disease have been carried out. Since the
study by Swartz and coworkers [24], only two DBPC
studies evaluating the effect of a SSRI on behavioral
disorders have been published [25, 26]. No improve-
ment was observed after 6 weeks in the group treated
with paroxetine compared to the placebo group [24].
Trazodone (5 HT2A antagonist) and SSRIs led to a
behavioral improvement, with a 50% reduction in the
NPI score in 10 patients [26]. A meta-analysis of the
effects of SSRIs and trazodone on the NPI [23] in
FTD demonstrated a mean reduction (i.e., an improve-
ment) of 15.4 points in bvFTD, supporting the use of
these drugs as first-line agents for the management of
behavioral symptoms in FTD. The studies on SSRIs
did not use the same methodology as our study nor
was the level of severity the same. Furthermore, the
number of patients included was small (a maximum
of 26). Apart from SSRIs, open-label therapeutic tri-
als focusing on cognitive functions and using agents
such as presynaptic adrenergic o 2 or noradrenergic
« 2 agonists have been carried out in a small number
of patients but proved negative [27, 28]. Two studies
used acetylcholinesterase inhibitors, even though there
is no cholinergic deficit in bvFTD. The DBPC study
by Mendez et al. [29] gave negative results.

The number of cases included in memantine open-
label trials [7, 9, 10, 12] or in SSRRs trial illustrates the
difficulty of recruitment. Effectively the main limita-
tion of our study concerns the number of patients. The
difficulty of recruitment can be explained by the rar-
ity of the disease and the restrictive inclusion criteria.
We chose mild bvFTD with an MMSE score >19.In 18
months we succeeded in analyzing 49 cases of bvFTD.
As this was the first study of its kind in France it was
difficult to estimate the capacity for recruitment. The
study could not be extended in time due to the expiry
date of the drugs. This was therefore an academic study.
The other limitations on our study concern the speci-

ficity of Neary’s criteria and the choice of assessment
scales. The lack of specificity of Neary’s criteria in
the early stage of FTD has been confirmed [30], since
only 56% of bvFTD patients in their study fulfilled
all five of Neary’s criteria at the initial consultation
(mean MMSE score 24). In our study, at the inclusion
visit, 82% (n=40) of the 49 patients fulfilled all five
of Neary’s criteria.

In 2005 and at present, the choice of scales to assess
treatment for bvFTD had not yet been codified. Since
we were unaware of whether memantine would act
upon cognition or behavior in bvFTD, we chose a
global scale, the CIBIC-Plus, which is already used
in clinical trials in AD, and was previously used [13]
in a memantine trial with AD patients. Knopman et al.
[31] looked at methods of evaluating FTD in the event
of a therapeutic trial being carried out in this disease.
They proposed using the NPI and the FBI on a behav-
ioral level, the ADAS-Cog on a cognitive level, and
the Functional Assessment Questionnaire (FAQ) for
activities of daily living. The CDR scale modified for
frontal pathologies (CDR-FTD) would appear to be a
useful tool for a global assessment but is not currently
available in France. The choice of scales may also
be influenced by the stage of the disease. Our study
involved early stage bvFTD patients (mean MMSE
score: 25), whereas in other studies, with psychotropic
treatments, the patients presented more severe cogni-
tive disturbances, such as in the study with trazodone
[26] (mean MMSE score: 9.5; n=26). Moreover, the
natural course of the disease is still unclear. The mean
annual decline on various tests in a large sample of
patients is still unknown.

Memantine would appear to be a potential treat-
ment for bvFTD, but a further study with a larger
number of cases will be needed to confirm its effect.
The molecular, biochemical, genetic, and neuropatho-
logical heterogeneity of bvFTD makes it difficult to
carry out a therapeutic trial based on a same neuro-
protective molecule. In the near future, with a better
understanding of the pathogenic pathways involving
microtubule-associated protein tau, progranulin, and
TDP-43 protein (TAR-DNA binding protein), perhaps
other potential disease modifying therapies could be
considered [32].

CONCLUSION
This is the first DBPC study of memantine in bvFTD,

with 49 cases being followed up for 12 months. For
the primary end point, the qualitative results show that
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more patients worsened in the placebo group than in the
memantine group, but the difference does not reach sta-
tistical significance. Memantine (10 mg bid) appears to
be safe and was well-tolerated in these patients but does
not improve bvFTD in our study. Nevertheless con-
trolled clinical trials with a larger number of patients,
and if necessary multinational studies, should therefore
be carried out.
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