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disorder): an updated systematic
review
Rachel Rothbart & Dan J Stein†

†University of Cape Town Dept of Psychiatry, Groote Schuur Hospital J2, Cape Town,

South Africa

Introduction: Individuals affected by trichotillomania (TTM) (hair-pulling disorder)

consciouslyornon-consciouslypullout theirownbodyhair.Thedisorderhas recently

been incorporated intoa chapterentitled, ‘Obsessive-CompulsiveandRelatedDisor-

ders’ in the diagnostic and statistical manual of mental disorders, fifth edition.

Areas covered: The review describes the literature currently available on the

pharmacotherapy for TTM, including both randomized controlled trials and

open-label trials of pharmacotherapy for TTM in adults or children.

Expert opinion: Early work focused on the serotonin reuptake inhibitors;

however, the majority of the trials have been negative. There is a small body

of evidence focused on pharmacotherapy for TTM. In future, larger trials are

required to expand on the preliminary evidence available for N-acetylcys-

teine, olanzapine and dronabinol in recent trials.

Keywords: hair-pulling disorder, pharmacotherapy, treatment, trichotillomania
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1. Introduction

Trichotillomania (TTM), also known as hair-pulling disorder, is a prevalent and
disabling disorder mostly affecting women. It involves the conscious or non-
conscious pulling out of one’s own hair from different sites on the body. This
most commonly occurs from the scalp; however it can also be from eyebrows, eye-
lashes, pubic, or peri-anal hair. An American college survey involving 2579 students
reported a lifetime prevalence rate for TTM of 0.6% [1]. In another large college sur-
vey, 0.9% of students reported baldness and significant distress from hair pulling [2].
TTM often leads to low self-esteem, social isolation and low psycho-social function-
ing and is commonly co-morbid with depression and anxiety disorders [3].

TTM was incorporated into the DSM-5 in a chapter entitled, ‘Obsessive-
Compulsive and Related Disorders’. This reflects accumulating knowledge over
the past several decades that the disorders in this category are phenomenologically
and psychobiologically distinct from anxiety disorders and from impulse control
disorders. There is also clinical utility in this grouping as there is a high degree of
co-morbidity amongst the disorders in this category, and they require a somewhat
similar assessment and management approach [4]. There is a particularly close rela-
tionship between TTM and excoriation disorder (skin-picking disorder).

Neuroimaging studies have shed some light on the brain regions involved in
TTM. In a structural MRI study, it was found that TTM participants showed an
increase in gray matter density in several brain regions involved in affect regulation,
motor habits and top-down behavioral inhibition, namely the left striatum, left
amygdalo-hippocampal formation, and multiple cortical regions (including the cin-
gulate, supplementary motor, and frontal) bilaterally [5]. In a functional
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neuroimaging study White et al. [6] recently showed relatively
decreased nucleus acumbens activation for reward anticipa-
tion and exaggerated response to reward outcome in TTM
subjects. The authors also showed reduced left putamen acti-
vation in the loss anticipation condition of the study.
In another functional imaging study, using SPECT, it was

found that citalopram treatment was accompanied by a reduc-
tion in activity during treatment in both left and right inferi-
or--posterior and superior--anterior frontal areas, and in a few
regions outside the frontal lobe such as the right anterior-
temporal region and left putamen [7]. The nucleus accumbens
and putamen are areas involved in habit formation and motor
learning and are mediated by dopaminergic circuits, which
may explain the relative success of anti-psychotic agents in
treating TTM symptoms in pharmacological studies. How-
ever, there is still much to be discovered about the neurobiol-
ogy involved in TTM.
Based on the diagnostic criteria presented in DSM-5 [8], a

diagnosis of TTM requires the following: that recurrent
hair-pulling results in hair loss (criterion A); there must be
evidence of an attempt to decrease or stop hair-pulling (crite-
rion B); the diagnosis of TTM can be made only if hair-
pulling is not better accounted for by another disorder (e.g.,
in response to a delusion, or as part of a body dysmorphic
disorder) or is not a result of a general medical condition (cri-
terion C); and recurrent hair-pulling must cause significant
distress or impairment of functioning (criterion D).
A wide variety of pharmacologic agents have been evaluated

for TTM, both in randomized controlled trials (RCTs) and
open-label studies. This review summarizes the literature on
pharmacotherapy for TTM to date.

2. Methods

We recently undertook an extensive search for RCTs in TTM
as part of a Cochrane review [9]. For the purposes of the cur-
rent review, we updated this search using PubMed, and also
included open-label trials. Furthermore the references cited
in published review articles were searched for additional stud-
ies. Both RCTs and open-label trials of pharmacotherapy for
TTM in adults or children are described in this review.

3. Results

The search yielded a total of 19 trials published between
1989 and 2014; twelve of these are randomized controlled tri-
als (RCTs) and another seven are open-label trials. Eighteen
of these trials involved adults and there has been only one trial
in children. The trials involved numerous medication classes
including: serotonin reuptake inhibitors (SRIs), tricyclic
antidepressants (TCAs), opioid antagonists, glutamate modu-
lators, cannabinoid agonists, and antipsychotics. The charac-
teristics of the trials are summarized below and in Table 1.

3.1 Serotonin reuptake inhibitors
Christenson et al. [10] published the first randomized, double-
blind controlled trial involving SRIs. This was a cross-over
trial involving 16 participants with TTM. Participants were
randomized to either fluoxetine or placebo for 6 weeks and
then after a 5-week wash-out period switched to the other
condition. Participants took 20 mg/day of their assigned con-
dition for 2 weeks, 40 mg/day for another 2 weeks and then
80 mg/day for the final 2 weeks. The primary outcome meas-
ures in the study were: the number of hair-pulling episodes
per week, the estimated number of hairs pulled per week,
the rating of the severity of the urge to pull hair, and the rat-
ing of the severity of hair pulling. Christenson et al. found
that there was no statistically significant treatment effect of
fluoxetine over placebo on any of the outcomes measured.

Another similar randomized controlled cross-over trial by
Strechenwein et al. [11] involved 23 participants with TTM.
In this study participants were randomized to either fluoxetine
or placebo for 12 weeks with a 5-week wash-out period and
then switched to the other condition. The primary outcome
measures in the study were the same as in the study by Chris-
tenson and colleagues. Strechenwein et al. found that there
was no statistically significant treatment effect of fluoxetine
over placebo on any of the outcomes measured.

Dougherty et al. [12] reported a randomized controlled
parallel-arm trial involving 37 participants in which 19 were
randomized to sertraline and 18 to placebo for 12 weeks.
The primary outcome measures were: the Massachusetts Gen-
eral Hospital Hair Pulling Scale (MGH-HPS), the Psychiatric
Institute TTM Scale (PITS), and the TTM Impact Scale
(TTMIS). This was the initial phase of a trial that subse-
quently involved a habit-reversal therapy arm as well. The
results of the pharmacotherapy study are not available in the
paper as the medication versus placebo phase of the trial was
not the focus of the study. For our Cochrane review the
data from the sertraline versus placebo phase of the trial
were analyzed, and it was found that sertraline did not result
in a statistically significant treatment effect compared to pla-
cebo in this study [9].

Another parallel randomized controlled trial involved three
arms: a behavioral therapy group, a fluoxetine group and a
waiting list control group [13]. This was a 12-week trial

Article highlights.

. Summarizes the literature available on the
pharmacotherapy for trichotillomania, divided into
different medication classes.

. Provides some explanation as to the rationale behind
why the different medication classes have been trialed
for management of this disorder based on
phenomenology and neurobiology phenomena.

. Seeks to provide some direction for further research in
the field based on the existing trials and current
evidence available.

This box summarizes key points contained in the article.

R. Rothbart & D. J. Stein

2710 Expert Opin. Pharmacother. (2014) 15(18)

http://informahealthcare.com/journal/EOP


T
a
b
le

1
.
C
h
a
ra
ct
e
ri
st
ic
s
o
f
in
cl
u
d
e
d
st
u
d
ie
s.

A
u
th
o
rs

a
n
d
y
e
a
r

P
h
a
rm

a
co

lo
g
ic
a
l

a
g
e
n
t

A
d
u
lt
s
o
r

ch
il
d
re
n

S
tu
d
y

d
e
si
g
n

S
a
m
p
le

si
ze

M
a
x
im

u
m

a
n
d

a
v
e
ra
g
e
d
o
se

o
f

m
e
d
ic
a
ti
o
n

T
ri
a
l
le
n
g
th

S
y
m
p
to
m

ra
ti
n
g

sc
a
le
s

R
e
su

lt
s

C
h
ri
st
e
n
so
n
e
t
a
l.

(1
9
9
1
)
[1
0
]

Fl
u
o
xe
ti
n
e
ve
rs
u
s

p
la
ce
b
o

A
d
u
lt
s

R
C
T
,

cr
o
ss
o
ve
r

1
6

M
a
xi
m
u
m

d
o
se

8
0
m
g
/d
a
y,

a
ve
ra
g
e
d
o
se

n
o
t

re
p
o
rt
e
d

6
w
e
e
k
s

N
u
m
b
e
r
o
f
h
a
ir
-p
u
lli
n
g

e
p
is
o
d
e
s/
w
e
e
k
;
e
st
i-

m
a
te
d
n
u
m
b
e
r
o
f

h
a
ir
s
p
u
lle
d
/w

e
e
k
;

co
u
n
te
d
n
u
m
b
e
r
o
f

h
a
ir
s
p
u
lle
d
/w

e
e
k
;

ra
ti
n
g
o
f
se
ve
ri
ty

o
f

u
rg
e
to

p
u
ll
h
a
ir
/w

e
e
k
;

ra
ti
n
g
o
f
se
ve
ri
ty

o
f

h
a
ir
p
u
lli
n
g
/w

e
e
k

Fl
u
o
xe
ti
n
e
d
id

n
o
t

d
e
m
o
n
st
ra
te

a
st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct

co
m
p
a
re
d
to

p
la
ce
b
o

S
tr
e
ch
e
n
w
e
in

e
t
a
l.

(1
9
9
5
)
[1
1
]

Fl
u
o
xe
ti
n
e
ve
rs
u
s

p
la
ce
b
o

A
d
u
lt
s

R
C
T
,

cr
o
ss
o
ve
r

2
3

M
a
xi
m
u
m

d
o
se

8
0
m
g
/d
a
y,

a
ve
ra
g
e
d
o
se

n
o
t

re
p
o
rt
e
d

1
2
w
e
e
k
s

N
u
m
b
e
r
o
f
h
a
ir
-p
u
lli
n
g

e
p
is
o
d
e
s/
w
e
e
k
;
e
st
i-

m
a
te
d
n
u
m
b
e
r
o
f

h
a
ir
s
p
u
lle
d
/w

e
e
k
;

co
u
n
te
d
n
u
m
b
e
rs

o
f

h
a
ir
s
p
u
lle
d
/w

e
e
k
;

ra
ti
n
g
o
f
se
ve
ri
ty

o
f

u
rg
e
to

p
u
ll
h
a
ir
/w

e
e
k
;

ra
ti
n
g
o
f
se
ve
ri
ty

o
f

h
a
ir
p
u
lli
n
g
/w

e
e
k

Fl
u
o
xe
ti
n
e
d
id

n
o
t

d
e
m
o
n
st
ra
te

a
st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct

co
m
p
a
re
d
to

p
la
ce
b
o

D
o
u
g
h
e
rt
y
e
t
a
l.

(2
0
0
6
)
[1
2
]

S
e
rt
ra
lin
e
ve
rs
u
s

p
la
ce
b
o

A
d
u
lt
s

R
C
T

3
7

D
o
se

ra
n
g
e

5
0
m
g
-

2
0
0
m
g
/d
a
y,

a
ve
ra
g
e
d
o
se

n
o
t

re
p
o
rt
e
d

1
2
w
e
e
k
s

M
G
H
-H
P
S
,
P
IT
S
,
T
T
M
IS

S
e
rt
ra
lin
e
d
id

n
o
t

d
e
m
o
n
st
ra
te

a
st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct

co
m
p
a
re
d
to

p
la
ce
b
o

V
a
n
M
in
n
e
n
e
t
a
l.

(2
0
0
3
)
[1
3
]

Fl
u
o
xe
ti
n
e
ve
rs
u
s

b
e
h
a
vi
o
ra
l
th
e
ra
p
y

ve
rs
u
s
w
a
it
lis
t

co
n
tr
o
l

A
d
u
lt
s

R
C
T

4
3

A
ll
p
a
ti
e
n
ts

a
ch
ie
ve
d
d
o
se

o
f

6
0
m
g
/d
a
y

1
2
w
e
e
k
s

M
G
H
-H
P
S

B
T
w
a
s
su
p
e
ri
o
r
to

b
o
th

fl
u
o
xe
ti
n
e
a
n
d

p
o
st
p
o
n
e
m
e
n
t
o
f

tr
e
a
tm

e
n
t.
B
T
h
a
d
a

st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct

S
ta
n
le
y
e
t
a
l.

(1
9
9
7
)
[1
4
]

Fl
u
vo
xa
m
in
e

A
d
u
lt
s

O
p
e
n
la
b
e
l

2
1

In
fo
rm

a
ti
o
n
n
o
t

a
va
ila
b
le

1
2
w
e
e
k
s

T
h
e
Y
B
O
C
S
-T
,
th
e

N
IM

H
T
S
S
a
n
d
T
IS
,

P
IT
S

T
re
a
tm

e
n
t
e
ff
e
ct

w
a
s

n
o
t
st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

S
te
in

e
t
a
l.
(1
9
9
7
)

[1
5
]

C
it
a
lo
p
ra
m

A
d
u
lt
s

O
p
e
n
la
b
e
l

1
4

In
fo
rm

a
ti
o
n
n
o
t

a
va
ila
b
le

1
2
w
e
e
k
s

Y
B
O
C
S
,
th
e
N
IM

H
,

N
IM

H
-O

C
S
m
o
d
if
ie
d

fo
r
T
T
M
,
a
n
d
th
e
C
G
I

sc
a
le

Y
B
O
C
S
(t
=
4
.1
,

p
=
0
.0
0
2
)
a
n
d

N
IM

H
-O

C
S

(t
=
3
.5
,
p
=
0
.0
0
4
)

B
T
:
B
e
h
a
vi
o
ra
l
th
e
ra
p
y;

C
B
T
:
C
o
g
n
it
iv
e
b
e
h
a
vi
o
ra
l
th
e
ra
p
y;

C
G
I:
C
lin
ic
a
l
g
lo
b
a
l
im

p
re
ss
io
n
s;

M
G
H
-H
P
S
:
M
a
ss
a
ch
u
se
tt
s
g
e
n
e
ra
l
h
o
sp
it
a
l
h
a
ir
p
u
lli
n
g
sc
a
le
;
N
A
C
:
N
-a
ce
ty
lc
ys
te
in
e
;
N
IM

H
:
N
a
ti
o
n
a
l
in
st
it
u
te

o
f
m
e
n
ta
l
h
e
a
lt
h
;

N
IM

H
-O

C
S
:
N
a
ti
o
n
a
l
in
st
it
u
te

o
f
m
e
n
ta
l
h
e
a
lt
h
-o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
ra
ti
n
g
sc
a
le
;
P
IT
S
:
P
sy
ch
ia
tr
ic

in
st
it
u
te

tr
ic
h
o
ti
llo
m
a
n
ia

sc
a
le
;
R
C
T
s:

R
a
n
d
o
m
iz
e
d
co
n
tr
o
lle
d
tr
ia
ls
;
S
R
I:
S
e
ro
to
n
in

re
u
p
ta
k
e
in
h
ib
it
o
r;

T
IS
:
T
ri
ch
o
ti
llo
m
a
n
ia

im
p
a
ir
m
e
n
t
sc
a
le
;
T
S
C
:
T
ri
ch
o
ti
llo
m
a
n
ia

sc
a
le

fo
r
ch
ild
re
n
;
T
S
S
:
S
e
ve
ri
ty

sc
a
le
;
T
T
M
:
T
ri
ch
o
ti
llo
m
a
n
ia
;
T
T
M
IS
:
T
ri
ch
o
ti
llo
m
a
n
ia

im
p
a
ct

sc
a
le
;
Y
B
O
C
S
:
Y
a
le
-b
ro
w
n
o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
S
ca
le
;

Y
B
O
C
S
-T
:
Y
a
le
-b
ro
w
n
o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
sc
a
le

fo
r
tr
ic
h
o
ti
llo
m
a
n
ia
.

Pharmacotherapy of TTM (hair pulling disorder)

Expert Opin. Pharmacother. (2014) 15(18) 2711

http://informahealthcare.com/journal/EOP


T
a
b
le

1
.
C
h
a
ra
ct
e
ri
st
ic
s
o
f
in
cl
u
d
e
d
st
u
d
ie
s
(c
o
n
ti
n
u
e
d
).

A
u
th
o
rs

a
n
d
y
e
a
r

P
h
a
rm

a
co

lo
g
ic
a
l

a
g
e
n
t

A
d
u
lt
s
o
r

ch
il
d
re
n

S
tu
d
y

d
e
si
g
n

S
a
m
p
le

si
ze

M
a
x
im

u
m

a
n
d

a
v
e
ra
g
e
d
o
se

o
f

m
e
d
ic
a
ti
o
n

T
ri
a
l
le
n
g
th

S
y
m
p
to
m

ra
ti
n
g

sc
a
le
s

R
e
su

lt
s

N
in
a
n
e
t
a
l.
(2
0
0
0
)

[1
6
]

C
B
T
ve
rs
u
s

cl
o
m
ip
ra
m
in
e

ve
rs
u
s
p
la
ce
b
o

A
d
u
lt
s

R
C
T

2
3

M
a
xi
m
u
m

d
o
se

2
5
0
m
g
/d
a
y,

a
ve
ra
g
e
d
o
se

1
1
6
.7

m
g
/d
a
y

9
w
e
e
k
s

N
IM

H
-T
S
S
,
N
IM

H
-T
IS
,

C
G
I

S
ta
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct

fo
r

C
B
T
co
m
p
a
re
d
to

cl
o
m
ip
ra
m
in
e
a
n
d

p
la
ce
b
o

S
w
e
d
o
e
t
a
l.

(1
9
8
9
)
[1
7
]

C
lo
m
ip
ra
m
in
e

ve
rs
u
s
d
e
si
p
ra
m
in
e

A
d
u
lt
s

R
C
T
,

cr
o
ss
o
ve
r

1
3

M
a
xi
m
u
m

d
o
se

2
5
0
m
g
/d
a
y,

a
ve
ra
g
e
d
o
se

cl
o
m
ip
ra
m
in
e
w
a
s

1
8
0
.8

m
g
/d
a
y,

d
e
si
p
ra
m
in
e
1
7
3
.1

m
g
/d
a
y

5
w
e
e
k
s

N
IM

H
-T
S
S
,
N
IM

H
-T
IS
,

p
h
ys
ic
ia
n
-r
a
te
d
cl
in
ic
a
l

p
ro
g
re
ss

(s
co
re
d
o
u
t

o
f
2
0
)

C
lo
m
ip
ra
m
in
e
h
a
d
a

st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct

b
a
se
d

o
n
N
IM

H
-T
IS

(p
=
0
.0
3
)
a
n
d

p
h
ys
ic
ia
n
-r
a
te
d
cl
in
ic
a
l

p
ro
g
re
ss

(p
=
0
.0
0
6
),

co
m
p
a
re
d
to

d
e
si
p
ra
m
in
e
.
H
o
w
e
ve
r,

th
is
w
a
s
n
o
t
sh
o
w
n
o
n

th
e
N
IM

H
-T
S
S

N
in
a
n
e
t
a
l.
(2
0
0
0
)

[1
6
]

C
B
T
ve
rs
u
s

cl
o
m
ip
ra
m
in
e

ve
rs
u
s
p
la
ce
b
o

A
d
u
lt
s

R
C
T

1
6

In
fo
rm

a
ti
o
n
n
o
t

a
va
ila
b
le

9
w
e
e
k
s

N
IM

H
-T
S
S
,
N
IM

H
-T
IS
,

C
G
I

C
B
T
h
a
d
a
st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t
e
ff
e
ct

co
m
p
a
re
d
to

b
o
th

cl
o
m
ip
ra
m
in
e

(p
=
0
.
0
1
6
)
a
n
d

p
la
ce
b
o

(p
=
0
.
0
2
6
)

C
h
ri
st
e
n
so
n
e
t
a
l.

(1
9
9
4
)
[1
8
]

N
a
lt
re
xo
n
e
ve
rs
u
s

p
la
ce
b
o

A
d
u
lt
s

R
C
T

1
7

A
ll
p
a
rt
ic
ip
a
n
ts

-5
0

m
g
/d
a
y

6
w
e
e
k
s

N
IM

H
-T
S
S
,
N
IM

H
-T
IS
,

n
u
m
b
e
r
o
f
h
a
ir
p
u
lli
n
g

e
p
is
o
d
e
s,

e
st
im

a
te
d

n
u
m
b
e
r
o
f
h
a
ir
s
p
u
lle
d

N
o
st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t
tr
e
a
tm

e
n
t

e
ff
e
ct
,
e
xc
e
p
t
fo
r
o
n

th
e
N
IM

H
-T
S
S

(p
=
0
.0
2
)

G
ra
n
t
e
t
a
l.
(2
0
1
4
)

[1
9
]

N
a
lt
re
xo
n
e
ve
rs
u
s

p
la
ce
b
o

A
d
u
lt
s

R
C
T

5
1

5
0
m
g
/d
a
y

8
w
e
e
k
s

M
G
H
-H
P
S

D
id

n
o
t
d
e
m
o
n
st
ra
te

st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct

co
m
p
a
re
d
to

p
la
ce
b
o

B
T
:
B
e
h
a
vi
o
ra
l
th
e
ra
p
y;

C
B
T
:
C
o
g
n
it
iv
e
b
e
h
a
vi
o
ra
l
th
e
ra
p
y;

C
G
I:
C
lin
ic
a
l
g
lo
b
a
l
im

p
re
ss
io
n
s;

M
G
H
-H
P
S
:
M
a
ss
a
ch
u
se
tt
s
g
e
n
e
ra
l
h
o
sp
it
a
l
h
a
ir
p
u
lli
n
g
sc
a
le
;
N
A
C
:
N
-a
ce
ty
lc
ys
te
in
e
;
N
IM

H
:
N
a
ti
o
n
a
l
in
st
it
u
te

o
f
m
e
n
ta
l
h
e
a
lt
h
;

N
IM

H
-O

C
S
:
N
a
ti
o
n
a
l
in
st
it
u
te

o
f
m
e
n
ta
l
h
e
a
lt
h
-o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
ra
ti
n
g
sc
a
le
;
P
IT
S
:
P
sy
ch
ia
tr
ic

in
st
it
u
te

tr
ic
h
o
ti
llo
m
a
n
ia

sc
a
le
;
R
C
T
s:

R
a
n
d
o
m
iz
e
d
co
n
tr
o
lle
d
tr
ia
ls
;
S
R
I:
S
e
ro
to
n
in

re
u
p
ta
k
e
in
h
ib
it
o
r;

T
IS
:
T
ri
ch
o
ti
llo
m
a
n
ia

im
p
a
ir
m
e
n
t
sc
a
le
;
T
S
C
:
T
ri
ch
o
ti
llo
m
a
n
ia

sc
a
le

fo
r
ch
ild
re
n
;
T
S
S
:
S
e
ve
ri
ty

sc
a
le
;
T
T
M
:
T
ri
ch
o
ti
llo
m
a
n
ia
;
T
T
M
IS
:
T
ri
ch
o
ti
llo
m
a
n
ia

im
p
a
ct

sc
a
le
;
Y
B
O
C
S
:
Y
a
le
-b
ro
w
n
o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
S
ca
le
;

Y
B
O
C
S
-T
:
Y
a
le
-b
ro
w
n
o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
sc
a
le

fo
r
tr
ic
h
o
ti
llo
m
a
n
ia
.

R. Rothbart & D. J. Stein

2712 Expert Opin. Pharmacother. (2014) 15(18)

http://informahealthcare.com/journal/EOP


T
a
b
le

1
.
C
h
a
ra
ct
e
ri
st
ic
s
o
f
in
cl
u
d
e
d
st
u
d
ie
s
(c
o
n
ti
n
u
e
d
).

A
u
th
o
rs

a
n
d
y
e
a
r

P
h
a
rm

a
co

lo
g
ic
a
l

a
g
e
n
t

A
d
u
lt
s
o
r

ch
il
d
re
n

S
tu
d
y

d
e
si
g
n

S
a
m
p
le

si
ze

M
a
x
im

u
m

a
n
d

a
v
e
ra
g
e
d
o
se

o
f

m
e
d
ic
a
ti
o
n

T
ri
a
l
le
n
g
th

S
y
m
p
to
m

ra
ti
n
g

sc
a
le
s

R
e
su

lt
s

G
ra
n
t
e
t
a
l.
(2
0
0
9
)

[2
0
]

N
A
C

ve
rs
u
s

p
la
ce
b
o

A
d
u
lt
s

R
C
T

5
0

D
o
se

ra
n
g
e
1
2
0
0
--

2
4
0
0
m
g
/d
a
y

1
2
w
e
e
k
s

M
G
H
-H
P
S
,
P
IT
S
,
C
G
I

N
A
C

h
a
d
a
st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t
tr
e
a
tm

e
n
t

e
ff
e
ct

a
s
m
e
a
su
re
d
b
y

M
G
H
-H
P
S
(p

<
0
.0
0
1
),

P
IT
S
(p

=
0
.0
0
1
)
a
n
d

C
G
I
(p

=
0
.0
0
3
,
‘m

u
ch

o
r
ve
ry

m
u
ch

im
p
ro
ve
d
’)

B
lo
ch

e
t
a
l.
(2
0
1
3
)

[2
1
]

N
A
C

ve
rs
u
s

p
la
ce
b
o

C
h
ild
re
n

(a
g
e
s
8
--
1
7
)

R
C
T

3
9

M
a
xi
m
u
m

d
o
se

2
4
0
0
m
g
/d
a
y

1
2
w
e
e
k
s

M
G
H
-H
P
S
,
N
IM

H
-T
S
S
,

T
S
C

ch
ild
-r
e
p
o
rt

a
n
d

p
a
re
n
t-
re
p
o
rt

N
o
st
a
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t
tr
e
a
tm

e
n
t

e
ff
e
ct

a
s
m
e
a
su
re
d
b
y

a
n
y
o
f
th
e
sc
a
le
s
u
se
d

G
ra
n
t
e
t
a
l.
(2
0
1
1
)

[2
2
]

D
ro
n
a
b
in
o
l

A
d
u
lt
s

O
p
e
n
la
b
e
l

1
4

M
a
xi
m
u
m

d
o
se

1
5

m
g
/d
a
y,

a
ve
ra
g
e

d
o
se

1
1
.6

m
g
/d
a
y

1
2
w
e
e
k
s

M
G
H
-H
P
S
,
C
G
I,
N
IM

H
-

T
S
S

S
ta
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct
s
a
s

m
e
a
su
re
d
b
y

M
G
H
-H
P
S
(p

=
0
.0
0
1
),

N
IM

H
-T
S
S
(p

<
0
.0
0
1
),

C
G
I
(p

<
0
.0
0
1
)

S
te
in

a
n
d
H
o
lla
n
d
e
r

(1
9
9
2
)
[2
3
]

P
im

o
zi
d
e

a
u
g
m
e
n
ta
ti
o
n
o
f

a
n
S
R
I

A
d
u
lt
s

O
p
e
n
la
b
e
l

7
In
fo
rm

a
ti
o
n
n
o
t

a
va
ila
b
le

In
fo
rm

a
ti
o
n

n
o
t
a
va
ila
b
le

In
fo
rm

a
ti
o
n
n
o
t

a
va
ila
b
le

A
u
th
o
rs

re
p
o
rt

th
a
t

a
u
g
m
e
n
ti
n
g
S
R
I
w
it
h

p
im

o
zi
d
e
le
a
d
to

a
n

im
p
ro
ve
m
e
n
t
in

T
T
M

sy
m
p
to
m
s
in

si
x
o
u
t
o
f

se
ve
n
p
a
ti
e
n
ts

V
a
n
A
m
e
ri
n
g
e
n
e
t

a
l.
(1
9
9
9
)
[2
4
]

H
a
lo
p
e
ri
d
o
l

a
u
g
m
e
n
ta
ti
o
n
o
f

a
n
S
R
I
o
r

h
a
lo
p
e
ri
d
o
l
a
lo
n
e

a
ft
e
r
su
b
-o
p
ti
m
a
l

re
sp
o
n
se

to
S
R
I

A
d
u
lt
s

O
p
e
n
la
b
e
l

9
M
a
xi
m
u
m

d
o
se

2
.0

m
g
/d
a
y,

a
ve
ra
g
e

d
o
se

1
.1

m
g
/d
a
y

V
a
ri
e
d

R
e
sp
o
n
se

to
tr
e
a
tm

e
n
t

w
a
s
b
a
se
d
o
n

d
e
sc
ri
p
ti
o
n
s
o
f
h
a
ir

p
u
lli
n
g
,
q
u
a
n
ti
ty

o
f

h
a
ir
p
u
lle
d
,
a
n
d

se
ve
ri
ty

o
f
d
e
p
ila
ti
o
n

a
t
h
a
ir
p
u
lli
n
g
si
te
s

(u
n
st
a
n
d
a
rd
iz
e
d

ra
ti
n
g
s)

A
u
th
o
rs

re
p
o
rt

e
ig
h
t

o
f
n
in
e
w
o
m
e
n

re
sp
o
n
d
e
d
to

h
a
lo
p
e
ri
d
o
l
tr
e
a
tm

e
n
t,

w
it
h
se
ve
n

e
xp
e
ri
e
n
ci
n
g
co
m
p
le
te

o
r
n
e
a
r
co
m
p
le
te

ce
ss
a
ti
o
n
o
f
h
a
ir

p
u
lli
n
g

S
te
w
a
rt

a
n
d
N
e
jt
e
k

(2
0
0
3
)
[2
5
]

O
la
n
za
p
in
e

A
d
u
lt
s

O
p
e
n
la
b
e
l

1
8

M
a
xi
m
u
m

d
o
se

1
0

m
g
/d
a
y

1
2
w
e
e
k
s

M
G
H
-H
P
S
,
C
G
I

S
ta
ti
st
ic
a
lly

si
g
n
if
ic
a
n
t

tr
e
a
tm

e
n
t
e
ff
e
ct

b
a
se
d

o
n
M
G
H
-H
P
S

(p
<
0
.0
0
1
)
a
n
d
C
G
I

(p
<
0
.0
0
1
)

B
T
:
B
e
h
a
vi
o
ra
l
th
e
ra
p
y;

C
B
T
:
C
o
g
n
it
iv
e
b
e
h
a
vi
o
ra
l
th
e
ra
p
y;

C
G
I:
C
lin
ic
a
l
g
lo
b
a
l
im

p
re
ss
io
n
s;

M
G
H
-H
P
S
:
M
a
ss
a
ch
u
se
tt
s
g
e
n
e
ra
l
h
o
sp
it
a
l
h
a
ir
p
u
lli
n
g
sc
a
le
;
N
A
C
:
N
-a
ce
ty
lc
ys
te
in
e
;
N
IM

H
:
N
a
ti
o
n
a
l
in
st
it
u
te

o
f
m
e
n
ta
l
h
e
a
lt
h
;

N
IM

H
-O

C
S
:
N
a
ti
o
n
a
l
in
st
it
u
te

o
f
m
e
n
ta
l
h
e
a
lt
h
-o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
ra
ti
n
g
sc
a
le
;
P
IT
S
:
P
sy
ch
ia
tr
ic

in
st
it
u
te

tr
ic
h
o
ti
llo
m
a
n
ia

sc
a
le
;
R
C
T
s:

R
a
n
d
o
m
iz
e
d
co
n
tr
o
lle
d
tr
ia
ls
;
S
R
I:
S
e
ro
to
n
in

re
u
p
ta
k
e
in
h
ib
it
o
r;

T
IS
:
T
ri
ch
o
ti
llo
m
a
n
ia

im
p
a
ir
m
e
n
t
sc
a
le
;
T
S
C
:
T
ri
ch
o
ti
llo
m
a
n
ia

sc
a
le

fo
r
ch
ild
re
n
;
T
S
S
:
S
e
ve
ri
ty

sc
a
le
;
T
T
M
:
T
ri
ch
o
ti
llo
m
a
n
ia
;
T
T
M
IS
:
T
ri
ch
o
ti
llo
m
a
n
ia

im
p
a
ct

sc
a
le
;
Y
B
O
C
S
:
Y
a
le
-b
ro
w
n
o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
S
ca
le
;

Y
B
O
C
S
-T
:
Y
a
le
-b
ro
w
n
o
b
se
ss
iv
e
-c
o
m
p
u
ls
iv
e
sc
a
le

fo
r
tr
ic
h
o
ti
llo
m
a
n
ia
.

Pharmacotherapy of TTM (hair pulling disorder)

Expert Opin. Pharmacother. (2014) 15(18) 2713

http://informahealthcare.com/journal/EOP


involving 43 participants with TTM. The treatment effects
were evaluated using the MGH-HPS and it was found that
behavioral therapy was superior to both fluoxetine treatment
(at 60 mg/day) and postponement of treatment. On the
MGHHS total scale, effect sizes were found to be high for
the behavioral therapy group (3.80) and moderate to low for
the fluoxetine (0.42) and waiting list control groups (1.09).

Stanley and colleagues published an open-label treatment
trial of fluvoxamine involving 13 participants with TTM
[14]. Twenty-one participants with TTM were enrolled but
only 13 completed a 12-week open-label trial of fluvoxamine.
Four clinician-rated instruments were used to assess the sever-
ity of TTM symptoms: The Yale-Brown Obsessive-Compul-
sive Scale for TTM (YBOCS-T), the National Institute of
Mental Health (NIMH) TTM Severity Scale (TSS) and
TTM Impairment Scale (TIS), and the PITS. The study
found no statistically significant difference in TTM symp-
toms at the end of the trial compared to the beginning.

Another open-label treatment trial of citalopram showed
statistically significant treatment effects of this medication [15].
This was a 12-week trial that enrolled 14 participants with
TTM. The rating instruments used in this study were the
YBOCS, the NIMH-Obsessive-Compulsive Rating Scale
(NIMH-OCS) modified for TTM, and the Clinical Global
Impressions (CGI) scale. Of the 13 completers of the study,
a significant difference between week 0 and week 2 in scores
on the YBOCS (t = 2.5, p = 0.03) and the NIMH-OCS
(t = 2.4, p = 0.03) were detected. Significant differences
from week 0 continued for the remainder of the study; at
week 12 there were significant differences on the YBOCS
(t = 4.1, p = 0.002) and NIMH-OCS (t = 3.5, p = 0.004).
Of the completers, 38.5% were responders (CGI score of
2 or less) at week 12.

3.2 Tricyclic antidepressants
Two RCTs involving TCAs for TTM have been published.
The first is a three armed parallel trial, Ninan et al. [16], that
compared cognitive behavioral therapy (CBT) to placebo,
and CBT to clomipramine in a trial lasting 9 weeks. In this
trial there were 10 participants randomized to clomipramine
and 6 to placebo. The primary outcome measures in this
study were the NIMH TSS, the NIMH TTM Impairment
Scale, and the CGI scale. The study found no statistically
significant treatment effects of clomipramine compared to
placebo.

In another study, Swedo et al. compared clomipramine to
desipramine in a randomized cross-over head to head trial [17].
The study involved 13 participants with TTM half of whom
took clomipramine and half desipramine for 5 weeks before
crossing over to the other condition (with no washout period).
The primary outcomes in the study were the NIMH TSS, the
NIMH TIS, and physician-rated clinical progress (maximum
score 20). This study found that clomipramine had a statisti-
cally significant treatment effect based on NIMH-TIS scores
(p = 0.03) and physician-rated clinical progress (0.006),T
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compared to desipramine. However, this statistically signifi-
cant treatment effect was not shown on the NIMH TSS .

A further study by Ninan et al. compared the effect of CBT
and clomipramine with placebo in the treatment of TTM [16].
Sixteen participants with TTM completed a 9-week parallel
arm randomized placebo-controlled study of CBT versus
clomipramine. Efficacy was evaluated by the TSS, the TTM
Impairment Scale, and the CGI-Improvement scale, con-
ducted by an independent assessor blinded to the treatment
condition. CBT had a dramatic effect in reducing symptoms
of TTM and was significantly more effective than clomipra-
mine (p = 0. 016) or placebo (p = 0. 026). Clomipramine
resulted in symptom reduction greater than that with placebo;
however, this was not statistically significant.

3.3 Opioid antagonists
An unpublished study [18] compared naltrexone to placebo in
a 6-week parallel arm trial. Seventeen participants with TTM
were randomized to either naltrexone or placebo. The primary
outcome measures of the study were the NIMH TSS, the
NIMH TIS, number of hair-pulling episodes, and estimated
number of hairs pulled. The authors report a statistically sig-
nificant treatment effect for naltrexone versus placebo on
only one out of the four primary outcome measures, the
NIMH TSS (p value = 0.02).

A recently published study [19] comparing naltrexone to
placebo enrolled 51 adults with TTM in an 8-week random-
ized controlled trial. This study found no statistically signifi-
cant difference in response of TTM symptoms between the
naltrexone and placebo groups, as measured by the MGH-
HPS and other secondary measures.

3.4 Glutamate modulators
A more recent study [20] compared N-acetylcysteine (NAC) to
placebo in 50 participants with TTM. This was an RCT
involving randomization to either NAC or placebo for
12 weeks. The primary outcome measure in the study was
the MGH-HPS, a validated scale for measuring TTM sever-
ity. In this study, those randomized to NAC demonstrated a
statistically significant treatment effect. On the MGH-HPS,
mean scores in the NAC group were 17.6 at baseline and
10.4 at study endpoint, and in the placebo group, mean scores
were 16.7 at baseline and 16.0 at endpoint (p value < 0.001).
The treatment effect was detected by 9 weeks into treatment
(p value = 0.002).

In contrast to the Grant study, an RCT looking at the effi-
cacy of NAC in a pediatric population observed no benefit of
NAC for the treatment of children with TTM. The study
involved 39 children and adolescents aged 8 -- 17 years who
were randomly assigned to receive NAC or matching placebo
for 12 weeks [21].

3.5 Cannabinoid agonists
There has been a single study of dronabinol in the treatment
of TTM. This was a 12-week open-label treatment study

involving 14 female participants with TTM [22]. MGH-HPS
scores decreased from a mean of 16.5 ± 4.4 at baseline to
8.7 ± 5.5 at study endpoint (p = 0.001). Nine subjects were
considered ‘much or very much improved’ on the CGI scale.
Additionally these results were obtained in the absence of
cognitive side effects, as assessed by various measures.

3.6 Anti-psychotics
Stein and Hollander [23] treated seven TTM patients who had
not responded to SRIs to an open trial augmentation with low
dose pimozide. In this trial the authors reported that six out of
seven patients had an improvement in symptoms after the
addition of pimozide. A similar augmentation study by Van
Ameringen et al. used open-label augmentation of SRI treat-
ment in non-responders with haloperidol [24]. In this study
eight out of nine patients experienced an improvement in
TTM symptoms. Response was measured using descriptions
of hair pulling, quantity of hair pulled, and severity of depila-
tion at hair pulling sites. Neither of these trials used standard-
ized rating scales to measure symptom severity.

The first open-label study of monotherapy involving an
antipsychotic was a study of olanzapine in the treatment of
TTM [25]. This study of 17 patients showed a statistically sig-
nificant treatment effect based on the two outcome measures
MGH-HPS and the CGI (p < or = 0.001 respectively).

An 8-week open-label flexible-dose trial of aripiprazole
involving 11 completers showed a significant mean reduction
on both primary outcomes, the MGH-HPS and the MGH-
HPS Actual Pulling Scale (p < = 0.01 and < = 0.02 respec-
tively) [26]. These two studies, like the augmentation trials,
have the limitations of open-label design and lack of control
group as well as small sample sizes.

The most recent published study of anti-psychotics in the
treatment of TTM was a randomized controlled trial compar-
ing olanzapine to placebo in 25 participants [27]. Participants
were randomized to either olanzapine or placebo in a parallel
arm study for 12 weeks’ duration. This study yielded strong
evidence that olanzapine is effective when compared to pla-
cebo in improving TTM severity on all primary outcome
measures, with the exception of the MGH-HPS. On the
CGI-I, mean scores in the olanzapine group were 3.38 and
1.69 in week 2 and at endpoint, respectively, and 3.41 and
3.41 in week 2 and at endpoint, respectively, in the placebo
group (p = 0.001). On the CGI-S, mean scores in the olanza-
pine group were 5.08 and 3.15 at baseline and endpoint,
respectively, and 5.00 and 4.83 in the placebo group
(p value < 0.001). On the Yale-Brown Obsessive Compulsive
Scale (TTM-YBOCS), mean scores in the olanzapine group
were 20.70 and 10.54 at baseline and endpoint, respectively,
and 20.67 and 18.17 in the placebo group (p < 0.01). Finally,
on the MGH-HPS, mean scores in the olanzapine group were
15.46 and 8.38 at baseline and endpoint, respectively, and
16.58 and 13.25 at baseline and endpoint for placebo
(p = 0.30).
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4. Discussion

Over the past 25 years, investigation into the pharmacological
treatment of TTM has led to trials spanning several medica-
tion classes. The use of multiple medication classes in part
reflects that the neurobiology of TTM remains poorly under-
stood, as well as the fact that early trials often failed to
demonstrate efficacy.
The earliest trials involved the SRIs due to the recognition

of the overlapping characteristics of TTM and OCD and the
hypothesis that they perhaps have a similar neurobiological
basis [28]. Many patients report that hair pulling is preceded
by urges and that hair pulling involves ritualistic behaviors
redolent of OCD. However, these urges do not always exists
in hair-pullers, and in fact, the behavior can occur without
any conscious awareness.
Co-morbidity is observed between TTM and OCD, with

some authors reporting the rate of OCD as 10.7% in a
TTM population sample [29]. In another study, 23.6% of chil-
dren with TTM had at least one diagnosis of an anxiety disor-
der, attention-deficit/hyperactivity disorder, OCD, a mood
disorder, and a tic disorder [30]. However, TTM trials have
not focused on patients with comorbid disorders.
The literature regarding SRIs in the treatment of TTM is

small, involving four RCTs and two open-label trials of vari-
ous different SRIs. None of the RCTs had statistically signif-
icant treatment results. The open-label trial of citalopram did
show a statistically significant treatment effect for this medica-
tion on a small sample of 13 completers [15]; however a
controlled trial has never been conducted in order to corrob-
orate these findings.
There have been three trials involving TCAs, one of

which provides limited evidence for a treatment effect of
the SRI clomipramine when compared to desipramine on
two out of the three outcome measures [17]. This was a small
proof of principle trial involving 13 participants, and there
is no other RCT of clomipramine that corroborates
these findings.
The opioid antagonist naltrexone has been used with some

success to treat self-injurious behavior, pathological gambling,
hypersexual disorder, and internet addiction. Hypothesizing
that repetitive hair pulling could represent a form of addictive
behavior, two trials have investigated naltrexone for the
treatment of TTM. Neither of these two trials to date yielded
statistically significant treatment results [18,19].
Another set of medications that has been investigated for

treatment in TTM is comprised of glutamate modulating
agents. The glutamatergic system is involved in mediating a
range of behaviors, perhaps including obsessive-compulsive
symptoms [30,31]. Two RCTs exist of NAC versus placebo
have been undertaken, one in adults and one in chil-
dren, [20,21]. The trial by Grant and colleagues provides per-
suasive evidence that NAC is effective, and given that this
agent is relatively well-tolerated, many clinicians would

consider this a potential first line agent. However, the negative
findings in children by Bloch et al. emphasize the need for
further research.

A further medication class that has been trialed in the treat-
ment of TTM is comprised of the cannabinoid agents, with
an open-label trial of dronabinol having been undertaken [22].
This medication has been used with some success in treating
disorders with a compulsive motoric component such as
Tourette’s syndrome and other tic disorders [32,33]. The
open-label trial of dronabinol for the treatment of TTM
symptoms showed statistically significant treatment effects
and the study of this medication deserves extension in a
follow-up RCT.

The limited efficacy of serotonergic agents in TTM, and
the role of the dopaminergic system in other obsessive-com-
pulsive-related disorders has given impetus to some study of
dopamine blockers in TTM. There is strong evidence
of involvement of the dopamine system in animal models of
grooming, and it is also possible that TTM is mediated in
part by reward centers such as the nucleus accumbens. One
study involving mutant mice with a knock-down mutation
of the dopamine-transporter gene leading to elevated
dopamine levels in the neostriatum, showed that the hyper-
dopaminergic mutant mice have stronger and more rigid
syntactic grooming chain patterns than wild-type control
mice [34]. A study of deer mice in which the mice were given
various medications and their level of stereotypic behaviors
observed demonstrated that states of spontaneous stereotypy
are attenuated by 5-HT(2A/C) and dopamine D2 receptor
agonists, providing further evidence for dopaminergic circuit
involvement in stereotypic behaviors [35].

Several open-label trials have shown statistically significant
treatment effects of antipsychotics in TTM [23-26]. Addition-
ally, a single RCT by Van Ameringen et al. provides some pre-
liminary evidence for the use of anti-psychotics to treat
TTM [27]. However, given the adverse event burden of anti-
psychotics, benefits and risks must be carefully weighed up.

Although this review focused on pharmacotherapy for
TTM, it is important to mention the role of non-pharma-
cological treatments for TTM. Behavioral treatments for
TTM generally involve two elements: stimulus control and
habit reversal training [36]. Stimulus control involves identi-
fying situational factors that trigger pulling and then modi-
fying these factors in a way that reduces pulling. For
example, some patients with TTM get tactile reinforcement
from rolling the pulled hair between their fingers. A way to
reduce this reinforcing stimulus would be to get the patient
to wear bandages on her fingers. Habit reversal training
involves helping the patient develop awareness of the pull-
ing behavior and then training a competing response, for
example making a fist every time the urge to pull comes [36].
There is strong evidence that a combination of stimulus
control and habit reversal training are effective interventions
in TTM [37].
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5. Conclusion

Overall there is a small body of evidence of pharmacotherapy
for TTM spanning several diverse medication classes. Based
on the available evidence it is not possible to say that any
one class of medication demonstrates efficacy in the treatment
of TTM; however there are some promising preliminary stud-
ies that deserve replication.

6. Expert opinion

The pharmacotherapy trials to date have had small study pop-
ulations, the largest RCT involving only 50 participants [20].
Long-term data is also lacking; therefore the efficacy and tol-
erability of medications for long-term management of TTM
is not yet known. There is a need for more multi-arm studies
that combine pharmacotherapy and psychotherapeutic inter-
ventions and compare the combination with use of a single
intervention. In addition, data on the treatment of TTM in
children and adolescents is relatively lacking [12,13]. Finally,
in the trials to date participants have little co-morbidity,
which as we know does not reflect the reality for patient’s liv-
ing with TTM. There is a need for more pragmatic trial
designs in order to better understand this population.

Given the gaps in the current research base there is a lack of
data generally on which to base decisions on pharmacological
treatment for TTM. As there is a paucity of RCTs in this field
we chose to expand the current review to include open-label
trials. It is hoped that promising open-label trials will lead
to future RCTs in the field.

The largest body of evidence is comprised of work on the
SRIs, and although clomipramine showed promise in an early
trial, subsequent SSRI trials were negative. Several open-label
and one RCT support the value of low-dose antipsychotics in
the management of TTM; this needs to be weighed against
the adverse event profile of these agents. NAC may be a useful
agent with which to start treatment, given the positive trial by
Grant et al., and given that it is a safe and relatively well-
tolerated agent. In addition, medication selection should be
based on the comorbidities that often occur in TTM.

In a recent Cochrane Review on pharmacotherapy for
TTM, we also emphasized that the available RCTs are meth-
odologically dissimilar and therefore could not be combined

in meta-analysis [9]. This is in part due to the prior lack of
consensus in the field on rating scales in TTM research,
with studies using several different rating instruments. In
addition, many of the scales used have not been well validated,
which diminishes the quality of the evidence [9]. Use of a
validated symptom severity measure, such as the MGH-
HPS, will allow for data from trials to be compared and/or
combined in analysis in the future.

The underlying neurobiology of TTM deserves additional
exploration, and future trials are needed to expand on the
preliminary evidence available for NAC, olanzapine, and dro-
nabinol in recent trials [20,27,22]. Larger RCTs investigating
these medications are needed to extend the available evidence.

As our knowledge of the neurobiology of TTM expands, it
is hoped that endophenotype measures will be included in the
trials, consistent with the Research Domain Criteria project of
the NIMH. The ultimate goal is to have enough data to be
able to do predictor analysis and to develop a personalized
medicine approach to this prevalent and disabling condition.
The challenge is a relative lack of funding in this area; how-
ever, fortunately consumer advocacy has increased lobbying
for such funding. Hopefully the inclusion of TTM in a chap-
ter on Obsessive-Compulsive and Related Disorders in the
DSM-5 will give further impetus to research in this area.
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