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Abstract The evidence base to guide withdrawal of

antidementia medications in older people with dementia is

limited; while some randomised controlled studies have

considered discontinuation of cholinesterase inhibitors

(ChEIs), no such studies examining discontinuation of the

N-methyl-D-aspartate receptor antagonist memantine have

been conducted to date. The purpose of this opinion article

was to summarise the existing evidence on withdrawal of

cholinesterase inhibitors and memantine, to highlight the

key considerations for clinicians when making these pre-

scribing decisions and to offer guidance as to when and

how treatment might be discontinued. Until the evidence

base is enhanced by the findings of large-scale, randomised

controlled discontinuation trials of ChEIs and memantine

that use multiple, clinically relevant, cognitive, functional

and behavioural outcome measures, clinicians’ prescribing

decisions involve balancing the risks of discontinuation

with side effects and costs of continued treatment. Such

decisions must be highly individualised and patient-

centred.

Key Points

The evidence base to guide discontinuation of

antidementia medications is limited; there is a

pressing need to conduct large-scale, randomised

placebo-controlled discontinuation trials of

cholinesterase inhibitors and memantine.

In the absence of a significant body of evidence,

clinicians’ decisions to discontinue antidementia

medication are highly individualised for each

patient, and involve a consideration of risks of

discontinuation versus side effects and cost of

continuing therapy.

If discontinuation is to be attempted, clinicians

should taper the dose slowly and carefully monitor

the patient for clear signs of cognitive, functional or

behavioural decline.

1 Introduction

Dementia is a global public health concern; it has been

estimated that 46.8 million people worldwide were living

with dementia in 2015, and that this number will rise to

74.7 million in 2030 and 131.5 million in 2050 [1].

Dementia is primarily a condition of old age, its incidence

increasing exponentially as age increases [1, 2].

Medications approved for the treatment of dementia do

not provide a cure; they can only delay disease progression

and alleviate symptoms [3, 4]. They comprise cholines-

terase inhibitors (ChEIs) and N-methyl-D-aspartate

(NMDA) receptor antagonists. Three available ChEIs are
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widely prescribed in clinical practice: donepezil, rivastig-

mine and galantamine. Loss of cholinergic neurons is

known to be an early feature in the pathophysiology of

Alzheimer’s disease [5, 6]; these agents exert their mech-

anism of action by preventing acetylcholine breakdown at

synaptic clefts [7]. They have received regulatory approval

in Europe and the US for treatment of mild to moderate

Alzheimer’s disease and, in addition, are approved by the

US Food and Drug Administration for more advanced

dementia [8, 9]. Drug agencies in other jurisdictions have

yet to approve ChEIs for use in severe Alzheimer’s disease.

Rivastigmine is also licensed for treatment of mild to

moderate Parkinson’s disease dementia in the UK and the

US. Memantine is currently the only NMDA receptor

antagonist available. Licensed for treatment of moderate to

severe Alzheimer’s disease in North America, Europe and

Australia [10], its mechanism of action is uncertain, but it

is thought to block the excitatory activity of the toxic

neurotransmitter glutamate [11], believed to contribute to

the pathogenesis of Alzheimer’s disease [12], without

interfering with the physiological actions required for

memory and learning [13, 14].

There is uncertainty regarding long-term efficacy of

antidementia drugs; most randomized controlled trials

(RCTs) are of no longer than 6 months in duration [15].

However, a number of long-term observational controlled

studies have provided evidence of long-term effects which

suggest ChEI treatment should be continued throughout all

stages of Alzheimer’s disease [16, 17]. One prospective

study of 641 patients conducted over 20 years reported that

longer, more persistent treatment duration was associated

with clinically significant increased cognitive, global and

functional performance [18]. Another prospective study of

790 patients followed over 3 years demonstrated that a

higher mean ChEI dose was associated with slower func-

tional decline [19].

Although long-term ChEI treatment appears to have

beneficial effects on global, cognitive and functional out-

comes, it has been associated with adverse events, the

consequences of which may be extremely serious for this

frail patient population. These include gastrointestinal side

effects such as nausea, vomiting and anorexia [20–22].

Involuntary weight loss has been described in case reports

[22], and although subsequent observational studies sug-

gest that ChEI treatment does not increase risk of weight

loss in patients with Alzheimer’s disease [23, 24], it has

been argued that individual patients may be at risk [25].

There are also concerns that ChEIs may increase gastric

acid production. One cohort study reported that upper

gastrointestinal bleeding was not associated with use of

ChEIs [26], but it has again been suggested that this does

not mean that individual patients will not experience these

problems if these medications are prescribed [25]. Of

particular concern are the reports of adverse cardiovascular

events; prescribing of ChEIs has been reported to be

associated with a statistically significant increased risk of

bradycardia leading to hospitalisation, syncope, pacemaker

insertion and hip fracture [27–30]. There have also been

case reports of QT interval prolongation with torsade de

pointes ventricular tachycardia [31]. It has therefore been

argued that patients taking ChEIs should be asked about

presyncope or syncope and have their pulse examined for

bradycardia as a matter of routine [32]. One small study of

hospitalised older people suggested that ChEIs increased

the risk of pulmonary disorders [33], although a much

larger population-based study did not demonstrate an

increase in serious pulmonary complications in older peo-

ple with chronic obstructive pulmonary disease who were

also receiving a ChEI [34]. In addition to the adverse

events described, predictable from our knowledge of the

pharmacology of ChEIs [25], unpredictable and rare

adverse events have also been reported. One case report has

suggested that Pisa syndrome, characterised by abnormal

flexion of the body and head to one side with slight rotation

of the trunk, may be associated with ChEI treatment,

although causality remains to be confirmed [35].

Given the benefits of, and adverse effects associated

with, ChEI therapy discussed above, there is considerable

uncertainty among clinicians around how long it should be

continued [36], and if and when to discontinue treatment,

particularly as dementia progresses and patients approach

end of life [37, 38]. Some clinical practice guidelines

provide little direction regarding optimal treatment dura-

tion and emphasise the modest effects of currently avail-

able drugs [39–41]. Others suggest that ChEIs should be

prescribed at all stages of Alzheimer’s disease, and rec-

ommend discontinuation only if there are issues with tol-

erability or if clinical benefit is no longer apparent [42–44].

Conversely, however, discontinuation may reduce the risk

of adverse events, minimise polypharmacy, and reduce

caregiver burden and cost of care [45]. The clinical picture

is further complicated by reports of discontinuation syn-

drome on ceasing treatment [46, 47].

Similarly, there is limited evidence regarding long-term

efficacy of memantine [48]. Most trials have utilised

durations ranging from 12 weeks to 6 months [49–55],

although several follow-up and open-label extension stud-

ies have reported clinically relevant benefits for patients

treated for 1–2 years [10, 56]. There is uncertainty over

efficacy in end-stage dementia [57] and when to discon-

tinue treatment [48]. Prolonged treatment is not without

risks; there have been case reports of serious adverse

effects, including loss of consciousness and/or seizure-like

episodes [58]. Discontinuation of memantine, as with

ChEIs, may minimise polypharmacy and reduce caregiver

burden, cost of care and the risk of adverse events. This
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uncertainty serves to make clinical decisions regarding

discontinuing memantine complex.

In this article we examine the evidence base available to

guide withdrawal of antidementia agents, highlighting the

key considerations for clinicians when making prescribing

decisions. We offer guidance to support clinicians in

making these decisions, based on the currently available

evidence, and discuss research priorities for future work in

this area.

2 Search Methodology

A literature search was conducted using MEDLINE (1950–

April 2016), EMBASE (1980–April 2016), Web of Science

(1981–April 2016), International Pharmaceutical Abstracts

(1970–April 2016) and the Cochrane Library of Systematic

Reviews (1999–April 2016). The search terms used were

‘cholinesterase inhibitor(s)’, ‘acetylcholinesterase inhibi-

tor(s)’, ‘donepezil’, ‘rivastigmine’, ‘galantamine’, ‘NMDA

receptor antagonist’, ‘memantine’, ‘discontinue’, ‘discon-

tinuation’, ‘withhold(ing)’, ‘withheld’, ‘withdraw’, ‘with-

drawal’, ‘cessation’, ‘reducing’, ‘tapering’, ‘stopping’,

‘dementia’, ‘older’, ‘old’, ‘elderly’, ‘aged’ and combina-

tions thereof. Only articles in the English language were

selected. No attempt was made to reject papers on the basis

of methodology (e.g. not a randomized controlled trial) as

some studies were descriptive in nature or were papers that

were classified as commentaries. One hundred and sixteen

references have been included in this paper.

3 Discontinuing Cholinesterase Inhibitors

To date, there has been limited research into whether dis-

continuation of antidementia medications leads to clini-

cally significant cognitive and behavioural decline [41].

This is, however, gaining research interest, illustrated by

the increasing numbers of RCTs in recent years, detailed in

Table 1.

It must be noted that the trials summarised in Table 1

examined ChEIs, not memantine, and that duration of ChEI

therapy prior to randomisation varied significantly. Fur-

thermore, the majority of these studies were funded by the

pharmaceutical industry, which must be borne in mind

when interpreting the findings. The authors of these studies

varied in their recommendations; Holmes et al. reported

that discontinuation of ChEI treatment may lead to beha-

vioural decline [59]. Johannsen et al. suggested that

patients may benefit from continued therapy and that

decisions to discontinue ChEIs should be carefully con-

sidered, based on evaluations of the impact on multiple

symptom domains and not on cognition alone [60]. They

argued that decline may not necessarily reflect lack of

benefit, as the decline observed may be less than that which

would have occurred without treatment, and that discon-

tinuation may be counter-productive given the potential for

loss of therapeutic response during washout between

treatments.

The authors of the DOMINO-AD (Donepezil and

Memantine in Moderate to Severe Alzheimer’s Disease)

trial concluded that perceived benefits of continuing

treatment are unclear, but consideration of the potential

risks of withdrawal should inform clinicians’ decisions

[61]. Gaudig et al. argued that their findings corroborated

previous work suggesting that long-term galantamine

treatment may delay time to nursing home placement

[63, 83]. They concluded that sustained, uninterrupted

therapy yielded clinical benefits; over the course of two

6-week withdrawal studies, patients continuing galan-

tamine maintained the improvements in cognitive function

they exhibited in the original parent studies. Scarpini et al.

[64] acknowledged that the analysis of their primary cog-

nitive outcome measure, the ADAS-cog/11 (Alzheimer’s

Disease Assessment Scale—cognitive subscale), was

underpowered, but argued that their data provided sup-

porting evidence that galantamine is well tolerated when

used long term and that treatment should be continued in

patients observed to benefit from galantamine therapy.

They concluded that interruption of therapy should be

undertaken with caution and that treatment should only be

discontinued in the event of adverse effects.

A recent meta-analysis of studies investigating ChEI

discontinuation in patients with Alzheimer’s disease [84]

included five of the studies described above

[59–61, 63, 64]. Data from cognitive outcome measures

were extracted from all included studies; ADAS-cog/11

scores were converted to MMSE (Mini Mental State

Examination) scores. Neuropsychiatric symptoms, mea-

sured using the NPI (Neuropsychiatric Inventory), were

extracted for three of the included studies [59–61]. Quality

of included studies was analysed using items from the

Newcastle-Ottawa Scale [85] and the Cochrane Collabo-

ration’s risk of bias assessment tool [86]. The authors

reported that patients discontinuing ChEIs demonstrated

significant worsening of cognition from baseline to the

endpoint of the study compared with those continuing

treatment. They reported no significant heterogeneity or

publication bias. For the studies reporting neuropsychiatric

outcomes, patients discontinuing ChEIs demonstrated

worsening of neuropsychiatric symptoms, again with no

significant heterogeneity or publication bias. Adverse event

incidence and study dropout were similar between contin-

uation and discontinuation groups. The authors suggested

that the deteriorations in cognition and neuropsychiatric

symptoms may have clinical relevance and are important

Withdrawing Antidementia Drugs 547



T
a
b
le

1
C
h
ar
ac
te
ri
st
ic
s
o
f
C
h
E
I
d
is
co
n
ti
n
u
at
io
n
st
u
d
ie
s

S
tu
d
y

C
h
E
I
st
u
d
ie
d

D
u
ra
ti
o
n
o
f

C
h
E
I

th
er
ap
y

p
ri
o
r
to

w
it
h
d
ra
w
al

st
u
d
y

S
am

p
le

D
es
ig
n

O
u
tc
o
m
e
m
ea
su
re
s

S
tu
d
y
fi
n
d
in
g
s

S
tu
d
y
fu
n
d
er

H
o
lm

es

et
al
.

[5
9
]

D
o
n
ep
ez
il

3
m
o
n
th
s

C
o
m
m
u
n
it
y
-d
w
el
li
n
g

p
at
ie
n
ts

w
it
h
m
il
d
–

m
o
d
er
at
e
A
D

ex
h
ib
it
in
g
m
ar
k
ed

n
eu
ro
p
sy
ch
ia
tr
ic

sy
m
p
to
m
s.

A
g
e
C
5
5
y
ea
r,
N
IN

C
D
S
-

A
D
R
D
A

p
ro
b
ab
le

o
r

p
o
ss
ib
le

A
D
C
6
m
o
n
th

d
u
ra
ti
o
n
,
M
M
S
E

1
1
–
2
7

2
4
-w

ee
k
d
o
u
b
le
-b
li
n
d
p
la
ce
b
o
-c
o
n
tr
o
ll
ed

w
it
h
d
ra
w
al

st
u
d
y
.
P
at
ie
n
ts

tr
ea
te
d
w
it
h

5
m
g
/d
ay

d
o
n
ep
ez
il
fo
r
6
w
ee
k
fo
ll
o
w
ed

b
y

1
0
m
g
/d
ay

fo
r
6
w
ee
k
in

o
p
en
-l
ab
el

p
h
as
e,

b
ef
o
re

b
ei
n
g
ra
n
d
o
m
is
ed

to
p
la
ce
b
o

(n
=

5
5
)
o
r
1
0
m
g
/d
ay

(n
=

4
1
)
fo
r

6
w
ee
k
.
If
n
o
m
ar
k
ed

co
g
n
it
iv
e

d
et
er
io
ra
ti
o
n
o
b
se
rv
ed

(l
o
ss

o
f[

2
p
o
in
ts
o
n

M
M
S
E
co
m
p
ar
ed

w
it
h
b
as
el
in
e)
,
tr
ea
tm

en
t

w
as

co
n
ti
n
u
ed

fo
r
a
fu
rt
h
er

6
w
ee
k

P
ri
m
ar
y
m
ea
su
re
:
N
P
I

S
ec
o
n
d
ar
y
m
ea
su
re
:
N
P
I-
D

P
at
ie
n
ts

w
h
o
d
is
co
n
ti
n
u
ed

d
o
n
ep
ez
il
1
0
m
g

fo
ll
o
w
in
g
o
p
en
-l
ab
el

tr
ea
tm

en
t

d
em

o
n
st
ra
te
d
si
g
n
ifi
ca
n
t
w
o
rs
en
in
g
o
f
N
P
I

an
d
N
P
I-
D

sc
o
re
s
co
m
p
ar
ed

w
it
h
co
n
ti
n
u
ed

im
p
ro
v
em

en
ts

in
p
at
ie
n
ts

co
n
ti
n
u
in
g

tr
ea
tm

en
t;
th
e
d
if
fe
re
n
ce

in
N
P
I
sc
o
re
s

b
et
w
ee
n
d
is
co
n
ti
n
u
at
io
n
an
d
co
n
ti
n
u
at
io
n

g
ro
u
p
s
w
as

m
ai
n
ta
in
ed

at
6
.2
p
o
in
ts
at
w
ee
k

6
an
d
1
2
.
N
P
I-
D
sc
o
re
s
sh
o
w
ed

a
co
n
si
st
en
t

d
if
fe
re
n
ce

o
f
2
.7

p
o
in
ts
an
d
2
.8

p
o
in
ts
at

w
ee
k
6
an
d
1
2
,
re
sp
ec
ti
v
el
y
.
A
lt
h
o
u
g
h

st
at
is
ti
ca
ll
y
si
g
n
ifi
ca
n
t,
th
es
e
d
if
fe
re
n
ce
s

w
er
e
n
o
t
co
n
si
d
er
ed

cl
in
ic
al
ly

si
g
n
ifi
ca
n
t

P
fi
ze
r/
E
is
ai

Jo
h
an
n
se
n

et
al
.

[6
0
]

D
o
n
ep
ez
il

3
–
6
m
o
n
th
s

O
u
tp
at
ie
n
ts

w
it
h
m
il
d
–

m
o
d
er
at
e
A
D

fo
r

w
h
o
m

cl
in
ic
al

b
en
efi
t

in
it
ia
ll
y
u
n
ce
rt
ai
n

A
g
e
C
5
0
y
ea
r,
D
S
M
-I
V

an
d
N
IN

D
S
-A

D
R
D
A

p
ro
b
ab
le

o
r
p
o
ss
ib
le

A
D
,
M
M
S
E
1
0
–
2
6

1
2
-w

ee
k
d
o
u
b
le
-b
li
n
d
p
la
ce
b
o
-c
o
n
tr
o
ll
ed

w
it
h
d
ra
w
al

st
u
d
y
.
P
at
ie
n
ts
ta
k
in
g
d
o
n
ep
ez
il

1
0
m
g
/d
ay

d
u
ri
n
g
o
p
en
-l
ab
el

st
u
d
y
w
er
e

ra
n
d
o
m
is
ed

to
co
n
ti
n
u
e
d
o
n
ep
ez
il
(n

=
9
9
)

o
r
w
er
e
sw

it
ch
ed

to
p
la
ce
b
o
(n

=
1
0
3
),
fo
r

1
2
w
ee
k

P
ri
m
ar
y
m
ea
su
re
:
A
D
A
S
-c
o
g
/1
1

S
ec
o
n
d
ar
y
m
ea
su
re
s
M
M
S
E
,
N
P
I,

D
A
D

S
ta
ti
st
ic
al
ly

si
g
n
ifi
ca
n
t
w
o
rs
en
in
g
o
f
M
M
S
E

(1
.1
3
p
o
in
ts
,
p
=

0
.0
2
)
an
d
N
P
I
(3
.1
6

p
o
in
ts
,
p
=

0
.0
2
)
in

p
at
ie
n
ts

d
is
co
n
ti
n
u
in
g

d
o
n
ep
ez
il
.
D
if
fe
re
n
ce
s
w
er
e
le
ss

th
an

M
C
ID

s
fo
r
M
M
S
E
an
d
N
P
I.
N
o
si
g
n
ifi
ca
n
t

d
if
fe
re
n
ce
s
o
b
se
rv
ed

in
A
D
A
S
-c
o
g
/1
1

(0
.5
7
,
p
=

0
.5
)
o
r
D
A
D

(3
.6
7
,
p
=

0
.1
)

P
fi
ze
r/
E
is
ai

H
o
w
ar
d

et
al
.

[6
1
,
6
2
]

D
o
n
ep
ez
il

A
t
le
as
t

3
m
o
n
th
s

C
o
m
m
u
n
it
y
-d
w
el
li
n
g

p
at
ie
n
ts

w
it
h

m
o
d
er
at
e–
se
v
er
e
A
D

N
IN

D
S
-A

D
R
D
A

p
ro
b
ab
le

o
r
p
o
ss
ib
le

A
D
,
M
M
S
E
5
–
1
3

M
u
lt
ic
en
tr
e
d
o
u
b
le
-b
li
n
d
ra
n
d
o
m
is
ed

p
la
ce
b
o
-c
o
n
tr
o
ll
ed

tr
ia
l.
P
at
ie
n
ts

ra
n
d
o
m
is
ed

to
co
n
ti
n
u
e
d
o
n
ep
ez
il

1
0
m
g
/d
ay

(n
=

7
3
)
o
r
w
er
e
sw

it
ch
ed

to

p
la
ce
b
o
(n

=
7
3
)
fo
r
5
2
w
ee
k

P
ri
m
ar
y
m
ea
su
re
s:

S
M
M
S
E
,

B
A
D
L
S

S
ec
o
n
d
ar
y
m
ea
su
re
s:

N
P
I,

D
E
M
Q
O
L
-P
ro
x
y
,
G
H
Q
-1
2

(c
ar
eg
iv
er
);
ri
sk

o
f
n
u
rs
in
g
h
o
m
e

p
la
ce
m
en
t

S
ig
n
ifi
ca
n
t
w
o
rs
en
in
g
o
f
co
g
n
it
io
n
an
d

fu
n
ct
io
n
in

p
at
ie
n
ts

fo
r
w
h
o
m

d
o
n
ep
ez
il

w
as

w
it
h
d
ra
w
n
.
P
at
ie
n
ts

as
si
g
n
ed

to

co
n
ti
n
u
e
d
o
n
ep
ez
il
h
ad

h
ig
h
er

S
M
M
S
E

sc
o
re
s
b
y
an

av
er
ag
e
o
f
1
.9
p
o
in
ts
an
d
lo
w
er

B
A
D
L
S
sc
o
re
s
b
y
an

av
er
ag
e
o
f
3
.0

p
o
in
ts

(p
\

0
.0
0
1
fo
r
b
o
th

co
m
p
ar
is
o
n
s)
.
T
h
e

d
if
fe
re
n
ce

in
co
g
n
it
iv
e
fu
n
ct
io
n
ex
ce
ed
ed

th
e
M
C
ID

o
f
1
.4

p
o
in
ts
o
n
th
e
S
M
M
S
E
,
b
u
t

th
e
d
if
fe
re
n
ce

in
B
A
D
L
S
d
id

n
o
t
ex
ce
ed

th
e

M
C
ID

o
f
3
.5

p
o
in
ts
.
D
if
fe
re
n
ce
s
in

N
P
I,

D
E
M
Q
Q
O
L
-P
ro
x
y
an
d
G
H
Q
-1
2
sc
o
re
s
fo
r

p
at
ie
n
ts

co
n
ti
n
u
in
g
v
s
p
at
ie
n
ts

d
is
co
n
ti
n
u
in
g
d
o
n
ep
ez
il
w
er
e
n
o
t

st
at
is
ti
ca
ll
y
si
g
n
ifi
ca
n
t.
D
o
n
ep
ez
il

w
it
h
d
ra
w
al
as
so
ci
at
ed

w
it
h
in
cr
ea
se
d
ri
sk

o
f

n
u
rs
in
g
h
o
m
e
p
la
ce
m
en
t
d
u
ri
n
g
th
e

1
2
-m

o
n
th

tr
ea
tm

en
t
p
er
io
d
,
b
u
t
n
o

si
g
n
ifi
ca
n
t
d
if
fe
re
n
ce

in
in
st
it
u
ti
o
n
al
is
at
io
n

ri
sk

d
u
ri
n
g
su
b
se
q
u
en
t
3
6
-m

o
n
th

fo
ll
o
w
-u
p

U
K

M
ed
ic
al

R
es
ea
rc
h

C
o
u
n
ci
l
an
d
th
e

A
lz
h
ei
m
er
’s

S
o
ci
et
y

548 C. Parsons



T
a
b
le

1
co
n
ti
n
u
ed

S
tu
d
y

C
h
E
I
st
u
d
ie
d

D
u
ra
ti
o
n
o
f

C
h
E
I

th
er
ap
y

p
ri
o
r
to

w
it
h
d
ra
w
al

st
u
d
y

S
am

p
le

D
es
ig
n

O
u
tc
o
m
e
m
ea
su
re
s

S
tu
d
y
fi
n
d
in
g
s

S
tu
d
y
fu
n
d
er

G
au
d
ig

et
al
.

[6
3
]

G
al
an
ta
m
in
e

3
m
o
n
th
s

O
u
tp
at
ie
n
ts

w
it
h
m
il
d
–

m
o
d
er
at
e
A
D

N
IN

D
S
-A

D
R
D
A

p
ro
b
ab
le

A
D

S
tu
d
y
1
:
M
M
S
E
1
0
–
2
2

an
d
a
sc
o
re

o
f
C
1
8
o
n

th
e
A
D
A
S
-c
o
g
/1
1

S
tu
d
y
2
:
M
M
S
E
1
1
–
2
4

an
d
sc
o
re

o
f
C
2
o
n

A
D
A
S
-c
o
g

D
o
u
b
le
-b
li
n
d
w
it
h
d
ra
w
al

st
u
d
ie
s
in
cl
u
d
in
g

p
at
ie
n
ts

w
h
o
h
ad

co
m
p
le
te
d
a
p
re
v
io
u
s

3
-m

o
n
th

o
r
5
-m

o
n
th

ra
n
d
o
m
is
ed

cl
in
ic
al

tr
ia
l
in
v
es
ti
g
at
in
g
th
e
sa
fe
ty

an
d
ef
fi
ca
cy

o
f

g
al
an
ta
m
in
e
[6
5
,
6
6
].
In

st
u
d
y
1
[6
5
],

p
at
ie
n
ts

ta
k
in
g
p
la
ce
b
o
(n

=
2
1
9
),

8
m
g
/d
ay

g
al
an
ta
m
in
e
(n

=
1
0
4
)
o
r

1
6
m
g
/d
ay

g
al
an
ta
m
in
e
(n

=
2
0
2
)

co
n
ti
n
u
ed

th
e
as
si
g
n
ed

tr
ea
tm

en
t
fo
r

6
w
ee
k
.
P
at
ie
n
ts

ta
k
in
g
2
4
m
g
/d
ay

g
al
an
ta
m
in
e
h
ad

ac
ti
v
e
tr
ea
tm

en
t

d
is
co
n
ti
n
u
ed

an
d
re
ce
iv
ed

p
la
ce
b
o
fo
r

6
w
ee
k
(n

=
1
9
8
).
In

st
u
d
y
2
[6
6
],
p
at
ie
n
ts

re
ce
iv
in
g
p
la
ce
b
o
in

th
e
p
ar
en
t
tr
ia
l

co
n
ti
n
u
ed

p
la
ce
b
o
fo
r
6
w
ee
k
(n

=
4
7
),
an
d

th
o
se

ta
k
in
g
2
4
o
r
3
2
m
g
/d
ay

g
al
an
ta
m
in
e

w
er
e
ra
n
d
o
m
is
ed

to
a
w
it
h
d
ra
w
al

g
ro
u
p
an
d

re
ce
iv
ed

p
la
ce
b
o
fo
r
6
w
ee
k
(n

=
3
9
),
o
r
a

co
n
ti
n
u
at
io
n
g
ro
u
p
in

w
h
ic
h
g
al
an
ta
m
in
e

w
as

co
n
ti
n
u
ed

at
th
e
d
o
se

as
si
g
n
ed

in
th
e

p
ar
en
t
tr
ia
l
(n

=
3
2
)

P
ri
m
ar
y
m
ea
su
re
:
A
D
A
S
-c
o
g
/1
1

S
ec
o
n
d
ar
y
m
ea
su
re
s:

sa
fe
ty

an
d

to
le
ra
b
il
it
y
as
se
ss
m
en
ts

F
o
r
p
at
ie
n
ts

in
w
h
o
m

co
g
n
it
io
n
im

p
ro
v
ed

w
it
h
g
al
an
ta
m
in
e
tr
ea
tm

en
t,
w
it
h
d
ra
w
al

w
as

as
so
ci
at
ed

w
it
h
co
g
n
it
iv
e
d
ec
li
n
e.

6
w
ee
k
af
te
r
st
o
p
p
in
g
tr
ea
tm

en
t,
th
e

co
g
n
it
iv
e
fu
n
ct
io
n
o
f
th
es
e
p
at
ie
n
ts

h
ad

d
et
er
io
ra
te
d
to
w
ar
d
s
le
v
el
s
o
b
se
rv
ed

in

p
at
ie
n
ts

w
h
o
h
ad

re
ce
iv
ed

co
n
ti
n
u
o
u
s

p
la
ce
b
o
.
In

st
u
d
y
1
,
p
at
ie
n
ts

co
n
ti
n
u
o
u
sl
y

tr
ea
te
d
w
it
h
g
al
an
ta
m
in
e
1
6
m
g
/d

d
em

o
n
st
ra
te
d
a
m
ea
n
im

p
ro
v
em

en
t
o
f
0
.6

p
o
in
ts

in
A
D
A
S
-c
o
g
/1
1
(p

=
0
.4
5
1
)

co
m
p
ar
ed

w
it
h
th
e
b
as
el
in
e
o
f
th
e
p
ar
en
t

tr
ia
l,
w
h
il
e
p
at
ie
n
ts

w
h
o
h
ad

re
ce
iv
ed

co
n
ti
n
u
o
u
s
p
la
ce
b
o
d
em

o
n
st
ra
te
d
a
2
.9
-

p
o
in
t
d
et
er
io
ra
ti
o
n
in

A
D
A
S
-c
o
g
/1
1

(p
=

0
.0
0
3
).
P
at
ie
n
ts

sw
it
ch
ed

fr
o
m

g
al
an
ta
m
in
e
to

p
la
ce
b
o
d
em

o
n
st
ra
te
d
a

st
at
is
ti
ca
ll
y
si
g
n
ifi
ca
n
t
d
et
er
io
ra
ti
o
n
o
f
2
.4

p
o
in
ts

(p
=

0
.0
0
1
).
T
h
es
e
d
if
fe
re
n
ce
s
w
er
e

le
ss

th
an

th
e
M
C
ID

o
f
4
p
o
in
ts
.
In

st
u
d
y
2
,

p
at
ie
n
ts

w
h
o
h
ad

re
ce
iv
ed

co
n
ti
n
u
o
u
s

g
al
an
ta
m
in
e
ex
h
ib
it
ed

a
m
ea
n
im

p
ro
v
em

en
t

o
f
1
.5

p
o
in
ts
in

A
D
A
S
-c
o
g
/1
1
(p

=
0
.1
8
7
),

w
h
il
e
p
at
ie
n
ts

w
h
o
h
ad

sw
it
ch
ed

fr
o
m

g
al
an
ta
m
in
e
to

p
la
ce
b
o
o
r
w
h
o
h
ad

re
ce
iv
ed

co
n
ti
n
u
o
u
s
p
la
ce
b
o
d
em

o
n
st
ra
te
d
m
ea
n

d
et
er
io
ra
ti
o
n
s
o
f
0
.1

(p
=

0
.9
6
8
)
an
d
0
.9

(p
=

0
.3
6
6
),
re
sp
ec
ti
v
el
y
.
A
g
ai
n
,
th
es
e

d
if
fe
re
n
ce
s
w
er
e
le
ss

th
an

th
e
M
C
ID

Ja
n
ss
en

P
h
ar
m
ac
eu
ti
ca
ls

N
V
,
Ja
n
ss
en

E
M
E
A

M
ed
ic
al

A
ff
ai
rs

S
ca
rp
in
i

et
al
.

[6
4
]

G
al
an
ta
m
in
e

1
2
m
o
n
th
s

O
u
tp
at
ie
n
ts

w
it
h
m
il
d
–

m
o
d
er
at
e
A
D

A
g
e
C
5
0
y
ea
r,
N
IN

D
S
-

A
D
R
D
A

p
ro
b
ab
le

o
r

p
o
ss
ib
le

A
D
,
M
M
S
E

1
1
–
2
4
,
n
o
d
ec
li
n
e
o
f

\
4
p
o
in
ts
fo
ll
o
w
in
g

o
p
en
-l
ab
el

p
h
as
e

R
an
d
o
m
is
ed
,
d
o
u
b
le
-b
li
n
d
p
la
ce
b
o
-c
o
n
tr
o
ll
e
d

tr
ia
l.
P
at
ie
n
ts

ra
n
d
o
m
is
ed

to
co
n
ti
n
u
e

1
6
m
g
/d
ay

g
al
an
ta
m
in
e
(n

=
7
6
)
o
r
to

d
is
co
n
ti
n
u
e
ac
ti
v
e
tr
ea
tm

en
t
an
d
ta
k
e

p
la
ce
b
o
(n

=
6
3
)
fo
r
u
p
to

2
4
m
o
n
th

P
ri
m
ar
y
m
ea
su
re
:
ti
m
e
to

d
et
er
io
ra
ti
o
n
(d
et
er
io
ra
ti
o
n
in

A
D
A
S
-c
o
g
/1
1
sc
o
re

o
f
C

4

p
o
in
ts
)

S
ec
o
n
d
ar
y
ef
fi
ca
cy

m
ea
su
re
s:

C
IB
IC
-p
lu
s
sc
o
re
s,
sa
fe
ty

an
d

to
le
ra
b
il
it
y
as
se
ss
m
en
ts

P
at
ie
n
ts
w
h
o
re
sp
o
n
d
ed

to
g
al
an
ta
m
in
e
in

th
e

o
p
en
-l
ab
el

p
h
as
e
o
f
th
e
st
u
d
y
an
d
in

w
h
o
m

tr
ea
tm

en
t
w
as

co
n
ti
n
u
ed

w
er
e
le
ss

li
k
el
y
to

d
is
co
n
ti
n
u
e
th
e
st
u
d
y
p
re
m
at
u
re
ly

fo
r
an
y

re
as
o
n
o
r
d
u
e
to

la
ck

o
f
ef
fi
ca
cy

th
an

p
at
ie
n
ts

in
w
h
o
m

g
al
an
ta
m
in
e
w
as

d
is
co
n
ti
n
u
ed
.
P
at
ie
n
ts

ta
k
in
g
p
la
ce
b
o
w
er
e

m
o
re

li
k
el
y
to

d
is
co
n
ti
n
u
e
tr
ea
tm

en
t

p
re
m
at
u
re
ly

th
an

th
o
se

ta
k
in
g
g
al
an
ta
m
in
e

fo
r
an
y
re
as
o
n
(H

R
1
.7
6
,
9
5
%

C
I

1
.1
0
–
2
.8
1
,
p
=

0
.0
2
)
o
r
la
ck

o
f
ef
fi
ca
cy

(H
R

1
.8
0
,
9
5
%

C
I
1
.0
2
–
3
.1
8
,
p
=

0
.0
4
);

n
o
st
at
is
ti
ca
ll
y
si
g
n
ifi
ca
n
t
d
if
fe
re
n
ce

w
as

o
b
se
rv
ed

fo
r
ch
an
g
e
in

A
D
A
S
-c
o
g
C
4

b
et
w
ee
n
tr
ea
tm

en
t
g
ro
u
p
s
(H

R
1
.6
6
,
9
5
%

C
I
0
.7
8
–
3
.5
4
,
p
=

0
.1
9
)

Ja
n
ss
en

C
il
ag

G
m
b
H
/J
an
ss
en

E
M
E
A

Withdrawing Antidementia Drugs 549



considerations for clinicians when deciding whether to

discontinue therapy. They stressed the highly individu-

alised nature of this decision, suggesting that factors such

as side effects, current cognitive and functional status and

caregiver preference must be considered.

Most recently, the pilot trial conducted by Herrmann

et al. reported no significant differences in CGI-C (Clini-

cian’s Global Impression of Change) score [71] between

continuation and placebo groups in the occurrence of

adverse events, or in any of the secondary outcome mea-

sures, suggesting that ChEI discontinuation does not result

in clinical worsening, and is safe and well tolerated in

institutionalised patients with moderate to severe dementia

who have been treated for at least 2 years [45]. The results

of this pilot trial did not replicate the findings of the

DOMINO-AD trial [61]; treatment allocation was not

observed to have a significant effect on change in cogni-

tion, function or global status over the 8-week study per-

iod. The authors suggested that this may be due to

differences in setting and participant characteristics, and

acknowledged that the study was underpowered to detect a

difference in CGI-C; clinical deterioration in the discon-

tinuation group was numerically greater than in the con-

tinuation group and the authors argued that statistically

significant differences may have been detected with a

larger sample size, though they speculated as to the clinical

relevance of such a difference. They observed that baseline

scores of psychosis correlated with clinical worsening

when ChEIs were discontinued, and suggested that clini-

cians should closely monitor patients with psychotic

symptoms when attempting discontinuation.

These trials, outlined above and in Table 1, add to the

evidence base which includes studies employing other

design methodologies; Daiello et al. undertook a retro-

spective cohort study of 178 nursing home residents with a

diagnosis of Alzheimer’s or non-Alzheimer’s dementia,

treated with ChEIs [87]. The cohort was divided into a

continuation group, who were prescribed continuous ChEI

therapy for [9 months, and a discontinuation group (for

whom there were no prescription claims for ChEIs for a

minimum of 60 days after a stable regimen of treatment).

Each patient who discontinued therapy was matched with

one or more member of the continuation cohort. The pri-

mary outcome measures were change in total Depression

Rating Scale (DRS) [88] and Aggressive Behavior Scale

(ABS) [89] between baseline and the last Minimum Data

Set (MDS) assessment. The authors reported that beha-

vioural worsening, demonstrated by an increase in the

mean change in ABS score, occurred in the discontinuation

cohort but not in the continuation cohort, and that the

difference between groups was statistically significant.

There was no significant difference between continuation

and discontinuation cohorts in change in mood symptomsT
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on the DRS. Analysis of secondary outcomes indicated that

patients in the discontinuation group exhibited significantly

more episodes of repetitive questioning and repetitive

health complaints and spent significantly less time in lei-

sure-related activities than patients in the continuation

cohort. These findings must be interpreted in light of the

retrospective nature of the study and the limitations in the

data set; it was not possible to determine reasons for dis-

continuation or rule out discontinuation due to an accel-

erated worsening of symptoms.

Attitudes of prescribers to discontinuing ChEIs have

also been examined. Herrmann et al. conducted an online

survey of geriatric psychiatrists, neurologists and geriatri-

cians (n = 27) to determine opinions and consensus

regarding circumstances in which ChEIs should be dis-

continued [90], the majority of whom agreed or strongly

agreed that ChEIs should be discontinued if requested by a

patient (with capacity) or a substitute decision maker (if the

patient is not considered to have capacity), or in the pres-

ence of severe adverse events. There was greater uncer-

tainty on issues related to effectiveness, particularly

regarding what constituted ‘‘greater than expected

decline’’. Clinicians were reluctant to base decisions on any

single measure of cognition, behaviour or function; the

MMSE in particular was perceived to be of little value.

Studies considering medication appropriateness have

employed Delphi consensus methods to determine clinician

opinion. Farrell et al. defined ChEIs as a drug class in need

of evidence-based guidelines for deprescribing, arguing

that in many cases a specialist initiates treatment, and a

primary care practitioner has little guidance on how to

determine ongoing need [91]. Consensus panels of experts

in US [92] and UK [93] studies considered ChEIs to be

‘never appropriate’ or ‘rarely appropriate’ for people with

advanced dementia and a short life expectancy, respec-

tively. A recent Delphi panel study in Canada did not reach

a consensus regarding ChEI appropriateness in severe

dementia [94], reflecting continued uncertainty, which is

also evident in the variation of prescribing rates. A number

of studies have reported that ChEIs are prescribed for

between 7 and 36 % of people with severe dementia in the

US and Europe [95–97].

4 Discontinuing Memantine

To the best of the author’s knowledge, no RCTs have been

published to date that examine memantine discontinuation.

A small pilot study into the safety and tolerability of

memantine in Parkinson’s disease dementia reported a

slightly greater deterioration in cognitive function 6 weeks

after discontinuation (assessed using the DRS [98]) when

compared with placebo, though this was not statistically

significant [99]. When global outcomes were examined

using CIBIC-Plus (Clinician’s Interview-Based Impression

of Change Plus Caregiver Input) [72], significantly more

patients taking memantine deteriorated compared with

those treated with placebo, and the magnitude of this

deterioration was significantly greater, demonstrated by a

significantly higher CIBIC-Plus score, suggesting that

continued treatment with memantine may be needed to

maintain global level of functioning. Fillit et al. conducted

a retrospective chart review of 113 nursing home residents

to examine the effect of memantine discontinuation, and

reported significant worsening of overall health status for

patients in whom memantine was stopped, compared with

those treated continuously [100]. They reported an average

emergence of approximately one to two new symptoms, or

worsening of three to four existing symptoms, within

2–3 months of discontinuation for each patient who dis-

continued memantine treatment, compared with continu-

ously treated patients, and suggested that the negative

effects of discontinuation may increase over time. An

extension trial of memantine in dementia with Lewy bodies

and Parkinson’s disease dementia reported that recurrence

of symptoms occurred more frequently upon drug with-

drawal in patients receiving memantine than in those taking

placebo, with significant global deterioration measured by

the CGI-C [101]. The authors suggested that treatment-

associated benefits are rapidly lost following memantine

withdrawal.

Despite these findings, and due to the lack of RCTs in

this area, there remains uncertainty over when to discon-

tinue treatment [48] and over efficacy in end-stage

dementia [57]. This is reflected in the Delphi consensus

studies considering medication appropriateness, in which

memantine has been categorised as ‘never appropriate’

[92] or ‘sometimes appropriate’ [93] for people with

advanced dementia and a short life expectancy. In a further

study, no consensus was reached regarding appropriateness

in severe dementia [94].

5 Guidance for Discontinuation of Antidementia
Medications in Clinical Practice

Clinicians who provide care for people with dementia are

faced with the complex task of attempting to extrapolate

this limited and somewhat contradictory evidence base to

the individual patient presenting for treatment [102].

Decisions to cease treatment are further complicated by the

view (albeit held by a minority) that ChEIs and memantine

may have neuroprotective or disease-modifying effects

[103–108]. The American Geriatrics Society Choosing

Wisely Workgroup suggests that clinicians should consider

ChEI discontinuation if the cognitive, behavioural and
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functional goals of treatment are not met [109]. Other

guidance suggests determining benefit by considering

whether treatment meets goals based on symptoms that

patients and their families define as important [102, 110].

This highly individualised, patient-centred approach has

been advocated by others [25, 60, 84]. Hogan suggested

that treatment benefit may manifest only as a slowed pro-

gression, and that this should be considered by physicians

when deciding whether to discontinue treatment [25]. A

recent consensus conference in Canada noted that discon-

tinuing ChEIs may lead to worsening cognition and func-

tion, and recommended that risks should be balanced with

known side effects and costs of continuing treatment [43].

The circumstances in which treatment should be discon-

tinued have been described as follows [43, 90, 111].

1. When the patient/caregiver decides to stop (after being

advised on the risks and benefits of stopping

treatment).

2. When the patient refuses to take the medication.

3. When there are issues with patient compliance which

cannot be reasonably resolved.

4. When the patient’s cognitive, functional or beha-

vioural decline is worse on treatment.

5. When there are intolerable side effects likely to be

caused by the ChEI.

6. When comorbidities make treatment risky or futile

(e.g. terminal illness).

7. Where there is no clinically meaningful benefit to

continuing therapy.

8. When dementia has progressed to a severely impaired

stage (Global Deterioration Scale stage 7, development

of swallowing difficulties).

The authors of these guidelines acknowledge the diffi-

culties in determining if an adverse event is related to the

treatment and in determining lack of clinically relevant

benefit in this population; they suggest that an assessment of

the probability that the adverse event is related to the ChEI

[112] is necessary, although the difficulties in applying cri-

teria developed for this purpose to older people with adverse

drug reactions, and the lack of a method validated specifi-

cally for use in older peoplewithmultiple co-morbidities and

medications, complicate this assessment [113]. The authors

further recommend that clinical judgement should form the

basis of determining lack of benefit rather than ceasing

treatment when a patient reaches a certain score on a cog-

nitive outcome or when they are institutionalised [57, 114].

Many outcome measures used in studies of antidementia

medications have limitations. The MMSE, although simple

to administer in clinical practice, lacks sensitivity in deter-

mining rate of change in cognition and progression to severe

dementia [115, 116]. The ADAS-cog scale appears to be

more sensitive to change but is more time consuming to

administer [4]. In addition tomeasures of cognitive function,

functional abilities and behavioural and psychological

symptoms should be considered, and an overall assessment

of severity using the global deterioration scale (GDS) or

functional assessment staging (FAST) should be undertaken

to monitor disease progression and to determine treatment

discontinuation [4, 57]. Such an individualised approach

should also monitor patients’ specific sets of symptoms and

consider management goals and potential benefits when

deciding on discontinuation.

When a decision is made to stop therapy, tapering of the

dose and monitoring the patient for evidence of significant

decline during the next 1–3 months have been advocated

[25, 43, 45, 84]. If such decline occurs, reinstatement of

therapy should be considered.

Although no such guidance is available to support

clinicians to discontinue memantine, the circumstances in

which treatment should be stopped, and the caution to be

exercised in terms of dose tapering and monitoring patients

for significant decline, are similar.

6 Future Research Priorities

Clinical practice guidelines should be based on controlled

discontinuation trials [90]. While some small-scale studies

examining discontinuing ChEIs have been conducted, there

is a pressing need for large-scale double-blind RCTs

examining the impact of discontinuing these medications

on multiple clinically relevant cognitive, functional and

behavioural outcomes for patients. Furthermore, to the best

of the author’s knowledge, no such studies examining

discontinuation of memantine exist. The evidence base for

discontinuing memantine requires significant research

attention.

7 Conclusion

This article examines the limited evidence base available to

guide withdrawal of antidementia agents and highlights the

pressing need for large-scale, randomised controlled dis-

continuation trials which use multiple, clinically relevant

cognitive, functional and behavioural outcome measures.

Until the evidence base is enhanced by the findings of such

studies, clinicians’ prescribing decisions involve balancing

risks of discontinuation with side effects and costs of

continued treatment. Such decisions must be highly indi-

vidualised and patient-centred.
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