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A B S T R A C T

Background

Trichotillomania (TTM; hair-pulling disorder) is a prevalent and disabling disorder characterised by recurrent hair-pulling. Here we update
a previous Cochrane Review on the e�ects of medication for TTM.

Objectives

To assess the e�ects of medication for trichotillomania (TTM) in adults, children and adolescents compared with placebo or other
medication.

Search methods

We searched CENTRAL, MEDLINE, Embase, PsycINFO, eleven other bibliographic databases, trial registries and grey literature sources (to
26 November 2020). We checked reference lists and contacted subject experts.

Selection criteria

We selected randomised controlled trials of medication versus placebo or other medication for TTM in adults, children and adolescents.

Data collection and analysis

We used standard methodological procedures expected by Cochrane.

Main results

Twelve studies were included. We identified 10 studies in adults (286 participants) with a mean sample size of 29 participants per trial; one
study in children and adolescents (39 participants); and, one study in adults and adolescents (22 participants: 18 adults and 4 adolescents).
All studies were single-centre, outpatient trials. Eleven studies compared medication and placebo (334 participants); one study compared
two medications (13 participants). Studies were 5 to 13 weeks duration. We undertook meta-analysis only for opioid antagonists as other
comparisons contained a single study, or reported insu�icient data.

Antioxidants versus placebo in adults

There was little to no di�erence in treatment response between antioxidant (35.7%) and placebo groups (28.6%) aMer six weeks, based on
a single trial of silymarin (risk ratio (RR) 2.25, 95% confidence interval (CI) 0.84 to 5.99; 36 participants; low-certainty evidence). We could
not calculate di�erences in number of dropouts as there were no events in either group (18 participants; low-certainty evidence).

Antioxidants versus placebo in adolescents
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There was little to no di�erence in treatment response between antioxidant (50%) and placebo groups (25%) aMer six weeks, based on a
single trial of silymarin (RR 2.00, 95% CI 0.28 to 14.20; 8 participants; low-certainty evidence). We could not calculate di�erences in number
of dropouts as there were no events in either group (8 participants; low-certainty evidence).

Antipsychotics versus placebo in adults

There may be greater treatment response in the antipsychotic group (85%) compared to the placebo group (17%) aMer 12 weeks, based
on a single trial of olanzapine (RR 5.08, 95% CI 1.4 to 18.37; 25 participants; low-certainty evidence). We could not calculate di�erences in
number of dropouts as there were no events in either group (25 participants; low-certainty evidence).

Cell signal transducers versus placebo in adults

There was little to no di�erence in treatment response between cell signal transducer (42.1%) and placebo groups (31.6%) aMer 10 weeks,
based on a single trial of inositol (RR 1.33, 95% CI 0.57 to 3.11; 38 participants; low-certainty evidence). We could not calculate di�erences
in number of dropouts as there were no events in either group (38 participants; low-certainty evidence).

Glutamate modulators versus placebo in adults

There is probably greater treatment response in the glutamate modulator group (56%) compared to the placebo group (16%) aMer 12
weeks, based on a single trial of N-acetylcysteine (RR 3.5, 95% CI 1.34 to 9.17; 50 participants; moderate-certainty evidence). We could not
calculate di�erences in number of dropouts as there were no events in either group (50 participants; low-certainty evidence).

Glutamate modulators versus placebo in children and adolescents

There was little to no di�erence in treatment response between the glutamate modulator (25%) and placebo groups (21.1%) in children
and adolescents, based on a single trial of N-acetylcysteine (RR 1.19, 95% CI 0.37 to 3.77; 39 participants; low-certainty evidence). There
was little to no di�erence in dropouts due to adverse events between glutamate modulator (5%) and placebo (0%) groups, based on a
single trial (RR 2.86, 95% CI 0.12 to 66.11; 39 participants; low-certainty evidence).

Opioid antagonists versus placebo in adults

There may be little to no di�erence in treatment response between opioid antagonist (37.5%) and placebo groups (25%) aMer six to eight
weeks, based on two studies of naltrexone, but the evidence is very uncertain (RR 2.14, 95% CI 0.25 to 18.17; 2 studies, 68 participants; very
low-certainty evidence). No data were available regarding dropouts due to adverse events.

Selective serotonin reuptake inhibitors (SSRIs) versus placebo in adults

There were no data available for treatment response to SSRIs. There was little to no di�erence in dropouts due to adverse events in the
SSRI group (5.1%) compared to the placebo group (0%) aMer 6 to 12 weeks, based on two trials of fluoxetine (RR 3.00, 95% CI 0.33 to 27.62;
2 studies, 78 participants; low-certainty evidence).

Tricyclic antidepressants (TCAs) with predominantly serotonin reuptake inhibitor (SRI) actions versus placebo in adults

There may be greater treatment response in the TCAs with predominantly SRI actions group (40%) compared to the placebo group (0%)
aMer nine weeks, but the evidence is very uncertain, based on a single trial of clomipramine (RR 5.73, 95% CI 0.36 to 90.83; 16 participants;
very low-certainty evidence). There may be increased dropouts due to adverse events in the TCAs with predominantly SRI actions group
(30%) compared to the placebo group (0%), but the evidence is very uncertain (RR 4.45, 95% CI 0.27 to 73.81; 16 participants; very low-
certainty evidence).

TCAs with predominantly SRI actions versus other TCAs in adults

There may be greater treatment response in the TCAs with predominantly SRI actions group compared to the other TCAs group aMer five
weeks, based on a single trial comparing clomipramine to desipramine (mean di�erence (MD) -4.00, 95% CI -6.13 to -1.87; 26 participants;
low-certainty evidence). We could not calculate di�erences in number of dropouts as there were no events in either group (26 participants;
low-certainty evidence).

Authors' conclusions

There was insu�icient evidence from meta-analysis to confirm or refute the e�icacy of any agent or class of medication for the treatment
of TTM in adults, children or adolescents. Preliminary evidence suggests there may be beneficial treatment e�ects for N-acetylcysteine,
clomipramine and olanzapine in adults based on four trials, albeit with relatively small sample sizes.

P L A I N   L A N G U A G E   S U M M A R Y
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Trichotillomania (TTM) is a common and disabling condition characterised by repeated hair-pulling leading to hair loss. TTM can be
associated with much distress and impairment. It may also be associated with other psychiatric conditions (known as comorbidities) such
as depression and anxiety disorders. Researchers have proposed that medication may be useful to treat this condition.

Who will be interested in this review?

- People with TTM or other common comorbidities.

- Families and friends of people who have TTM or other common comorbidities.

- Mental health clinicians, general practitioners, psychiatrists, psychologists and pharmacists.

What questions does this review aim to answer?

- Is medication an e�ective treatment for TTM in adults or children and adolescents? That is, does it have the intended result?

- Does medication reduce the severity of symptoms for adults or children and adolescents with TTM?

- Does medication aid in treating symptoms of depression in adults or children and adolescents with TTM?

- Is medication e�ective and tolerable for people with TTM in terms of side e�ects?

- Does medication improve quality of life and reduce disability?

Which studies were included in the review?

- We included nine studies comparing a medication with a placebo (control substance/not an active drug) for the treatment of TTM in adults.

- We included one study comparing two di�erent antidepressant drugs with each other for the treatment of TTM in adults.

- We included one study comparing a medication with a placebo for the treatment of TTM in children and adolescents aged 8 to 17 years.

- We included one study comparing a medication with a placebo for the treatment of TTM in adolescents and adults aged 12 to 65 years.

- A total of 298 adults were included from the 11 studies conducted in adults, and a total of 43 children and adolescents were included from
the two trials conducted with participants in this age group.

What does the evidence from the review tell us?

There was insu�icient evidence from analysis of individual studies or across multiple scientific studies (known as meta-analysis) to confirm
or refute the e�ectiveness of any specific agent or class of medication for the treatment of TTM in adults, children or adolescents. In
adults, evidence suggests tricyclic antidepressants (TCAs; a type of antidepressant) with predominantly serotonin reuptake inhibitor
(SRI; increasing serotonin levels in the brain) actions may show a beneficial treatment e�ect compared to other TCAs, with reduction
in TTM symptom severity. However, certainty in the estimate of e�ect was low and is based on a single trial comparing clomipramine
with desipramine. Antipsychotics in adults may show a beneficial treatment e�ect and possible reduction of TTM symptom severity, with
low-certainty in the estimate of e�ect, based on a single trial of olanzapine. Glutamate modulators (a type of amino acid modulator) in
adults showed a probable beneficial treatment e�ect and a likely reduction in TTM symptom severity, with moderate-certainty in the
estimate of e�ect, although based on a single trial of N-acetylcysteine (NAC; a glutamate modulator). Glutamate modulators in children and
adolescents (8 to 17 years old) showed no evidence for beneficial e�ect in terms of the percentage of participants responding to treatment
in a single study of NAC. However, evidence suggests a potential large reduction in TTM symptom severity; however, with low-certainty
in the estimate. There was little to no evidence for beneficial treatment e�ects in terms of the percentage of participants responding
to treatment or reduction of TTM symptom severity reported for antioxidants, cell signal transducers, opioid antagonists or selective
serotonin reuptake inhibitors (SSRIs; a type of antidepressant) in adults, children or adolescents.

Attrition due to adverse events was only reported for SSRIs and TCAs with predominantly SRI actions in adults and for glutamate
modulators in children and adolescents. Glutamate modulators had the least severe side e�ect profile in adults, while antipsychotics
were associated with several adverse side e�ects, although with low-certainty in the e�ect estimate, and based on individual trials for
each medication class. There was low-certainty evidence showing no di�erence in dropouts due to adverse events between the glutamate
modulator group and placebo group in the single study exclusively in children and adolescents.

What should happen next?

There is some evidence that NAC (a glutamate modulator) probably demonstrates e�icacy in TTM in adults and possible symptom
severity reduction in children and adolescents. There is some evidence that olanzapine (an antipsychotic) and clomipramine (a TCA with
predominantly SRI actions) may demonstrate e�icacy in TTM in adults, although based on individual trials and therefore not generalisable
to other agents in the same medication classes. Studies are few and sample sizes are small, and as a result it is not possible to draw
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high-quality conclusions from meta-analysis. Additional studies, with rigorous designs and appropriately powered samples are needed,
particularly in children and adolescents. Future studies could also include people with common comorbidities, as the current evidence
base may not be representative of clinical populations, who might have multiple medical and psychiatric conditions.
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Summary of findings 1.   Antioxidants versus placebo for trichotillomania in adults

Antioxidants versus placebo for trichotillomania in adults

Patient or population: adults with trichotillomania
Settings: outpatient
Intervention: antioxidants versus placebo in adults

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Antioxidants versus
placebo in adults

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study population

222 per 1000 500 per 1000
(187 to 1000)

Moderate

Treatment responsea

Clinical Global Impres-
sions - Improvement Scale
(CGI-I) or similar (no. of re-
sponders)

Follow-up: 6 weeks

222 per 1000 500 per 1000
(186 to 1000)

RR 2.25 
(0.84 to 5.99)

36
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence
showing no difference in treatment
response between the antioxidant
group and the placebo group in
adults.

Reduction of TTM symp-
tom severity
Massachusetts General
Hospital Hair-Pulling Scale
(MGH-HPS)

Follow-up: 6 weeks

The mean MGH-
HPS score for the
antipsychotic in-
tervention group
was 12.5.

The mean reduction of
TTM symptom severi-
ty in the intervention
groups was 1.8 lower
(6.22 lower to 2.62 high-
er).

  27
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence
showing no difference in reduction
of TTM symptom severity in the an-
tioxidant group compared to the
placebo group on the MGH-HPS in
adults.

Tolerability of treatment
- dropouts due to ad-
verse events
Dropout rate

Follow-up: 6 weeks

Differences between groups could not be cal-
culated as there were no dropouts due to ad-
verse events in either group.

Not estimable 18
(1 study)

⊕⊕⊝⊝

lowb
The evidence is uncertain about
the effect of dropouts due to ad-
verse events.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
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CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by two levels due to wide confidence interval and very small sample size ( < 50).
 
 

Summary of findings 2.   Antioxidants versus placebo for trichotillomania in adolescents

Antioxidants versus placebo for trichotillomania in adolescents

Patient or population: children with trichotillomania
Settings: outpatient
Intervention: antioxidants versus placebo in adolescents

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Antioxidants versus
placebo in adolescents

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study population

250 per 1000 500 per 1000
(70 to 1000)

Moderate

Treatment responsea

Clinical Global Impres-
sions - Improvement Scale
(CGI-I) or similar (no. of re-
sponders)

Follow-up: 6 weeks

333 per 1000 666 per 1000
(110 to 1000)

RR 2 
(0.28 to 14.2)

8
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence
showing no difference in treatment
response between the antioxidant
group and the placebo group in
adolescents.

Reduction of TTM symp-
tom severity
Massachusetts General
Hospital Hair-Pulling Scale
(MGH-HPS)

Follow-up: 6 weeks

The mean MGH-
HPS score for the
antipsychotic in-
tervention group
was 6.83.

The mean reduction of
TTM symptom severi-
ty in the intervention
groups was
5.87 lower
(17.46 lower to 5.72
higher).

  6
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence
showing no difference in reduction
of TTM symptom severity in the an-
tioxidant group compared to the
placebo group on the MGH-HPS in
adolescents.
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Tolerability of treatment
- dropouts due to ad-
verse events
Dropout rate

Follow-up: 6 weeks

Differences between groups could not be cal-
culated as there were no dropouts due to ad-
verse events in either group.

Not estimable 6
(1 study)

⊕⊕⊝⊝

lowb
The evidence is uncertain about
the effect of dropouts due to ad-
verse events.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by two levels due to wide confidence interval and very small sample size ( < 50).
 
 

Summary of findings 3.   Antipsychotics versus placebo for trichotillomania in adults

Antipsychotics versus placebo for trichotillomania in adults

Patient or population: adults with trichotillomania
Settings: outpatient
Intervention: antipsychotics

Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Antipsychotics versus
placebo in adults

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study population

167 per 1000 847 per 1000
(233 to 1000)

Treatment responsea

Clinical Global Impres-
sions - Improvement Scale
(CGI-I)

(no. of responders) Moderate

RR 5.08 
(1.4 to 18.37)

25
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evi-
dence of benefit on the number
of participants who respond-
ed to treatment in the antipsy-
chotic group compared to the
placebo group.
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Follow-up: 12 weeks
167 per 1000 848 per 1000

(234 to 1000)

Reduction of TTM symp-
tom severity
Massachusetts General

Hospital Hair-Pulling Scale
(MGH-HPS)

Follow-up: 12 weeks

The mean MGH-
HPS score for the
antipsychotic inter-
vention group was
8.38.

The mean reduction of
TTM symptom severity
in the intervention group
was
4.87 points lower
(8.84 to 0.9 lower).

  25
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evi-
dence for a reduction of TTM
symptom severity in the an-
tipsychotic group compared to
the placebo group on the MGH-
HPS.

Tolerability of treatment
- dropouts due to ad-
verse events
Dropout rate
Follow-up: 12 weeks

Differences between groups could not be calcu-
lated as there were no dropouts due to adverse
events in either group.

Not estimable 25
(1 study)

⊕⊕⊝⊝

lowc
The evidence was uncertain
about the effect of dropouts
due to adverse events.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by two levels due to very small sample size ( < 50).
cDowngraded by two levels due to zero events and very small sample size ( < 50).
 
 

Summary of findings 4.   Cell signal transducers versus placebo for trichotillomania in adults

Cell signal transducers versus placebo for trichotillomania in adults

Patient or population: adults with trichotillomania
Settings: outpatient
Intervention: cell signal transducers

Comparison: placebo

Outcomes Illustrative comparative risks* (95% CI) Relative effect
(95% CI)

No of partici-
pants

Certainty of
the evidence

Comments
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Assumed risk Corresponding risk

Control Cell signal transduc-
ers versus placebo in
adults

(studies) (GRADE)

Study population

316 per 1000 420 per 1000
(180 to 982)

Moderate

Treatment responsea

Clinical Global Impres-
sions - Improvement Scale
(CGI-I) (no. of responders)

Follow-up: 10 weeks

316 per 1000 420 per 1000
(180 to 983)

RR 1.33 
(0.57 to 3.11)

38
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence
showing no difference in treat-
ment response between the cell
signal transducer group and the
placebo group.

Reduction of TTM symp-
tom severity
Massachusetts General
Hospital Hair-Pulling Scale
(MGH-HPS)

Follow-up: 10 weeks

The mean MGH-
HPS score for the
cell signal trans-
ducer intervention
group was 13.2.

The mean reduction of
TTM symptom severi-
ty in the intervention
groups was
1.3 points lower
(5.12 lower to 2.52 high-
er).

  38
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence
showing no difference in reduc-
tion of TTM symptom severity in
the cell signal transducer group
compared to the placebo group
on the MGH-HPS.

Tolerability of treatment
- dropouts due to ad-
verse events
Dropout rate
Follow-up: 10 weeks

Differences between groups could not be calcu-
lated as there were no dropouts due to adverse
events in either group.

Not estimable 38
(1 study)

⊕⊕⊝⊝

lowc
The evidence was uncertain
about the effect of dropouts due
to adverse events.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by two levels due to wide confidence interval and very small sample size ( < 50).
cDowngraded by two levels due to zero events and very small sample size ( < 50).
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Summary of findings 5.   Glutamate modulators versus placebo for trichotillomania in adults

Glutamate modulators versus placebo for trichotillomania in adults

Patient or population: adults with trichotillomania
Settings: outpatient
Intervention: glutamate modulators

Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Glutamate modula-
tors versus placebo in
adults

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study population

160 per 1000 560 per 1000
(214 to 1000)

Moderate

Treatment responsea

Clinical Global Impres-
sions - Improvement
Scale (CGI-I) (no. of re-
sponders)

Follow-up: 12 weeks

160 per 1000 560 per 1000
(214 to 1000)

RR 3.5 
(1.34 to 9.17)

50
(1 study)

⊕⊕⊕⊝

moderateb
There was moderate-certainty ev-
idence of benefit on the number
of participants who responded to
treatment in the glutamate modula-
tor group compared to the placebo
group in adults.

Reduction of TTM
symptom severity
Massachusetts Gener-
al Hospital Hair-Pulling
Scale (MGH-HPS)

Follow-up: 12 weeks

The mean MGH-
HPS score for the
glutamate modu-
lator intervention
group was 10.4.

The mean reduction of
TTM symptom severi-
ty in the intervention
groups was
5.6 points lower
(8.5 to 2.7 lower).

  50
(1 study)

⊕⊕⊕⊝

moderateb
There was moderate-certainty evi-
dence for a reduction of TTM symp-
tom severity in the glutamate modu-
lator group compared to the placebo
group on the MGH-HPS in adults.

Tolerability of treat-
ment - dropouts due to
adverse events
Dropout rate
Follow-up: 12 weeks

Differences between groups could not be cal-
culated as there were no dropouts due to ad-
verse events in either group.

Not estimable 50
(1 study)

⊕⊕⊝⊝

lowc
The evidence was uncertain about
the effect of dropouts due to adverse
events in adults.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
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CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by one level due to small sample size (50 to 400).
cDowngraded by two levels due to zero events and small sample size (50 to 400).
 
 

Summary of findings 6.   Glutamate modulators versus placebo for trichotillomania in children and adolescents

Glutamate modulators versus placebo for trichotillomania in children and adolescents

Patient or population: children and adolescents with trichotillomania
Settings: outpatient
Intervention: glutamate modulators

Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Glutamate modula-
tors versus placebo in
children and adoles-
cents

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study population

211 per 1000 251 per 1000
(78 to 794)

Moderate

Treatment responsea

Clinical Global Impres-
sions - Improvement
Scale (CGI-I) (no. of re-
sponders)

Follow-up: 12 weeks

211 per 1000 251 per 1000
(78 to 795)

RR 1.19 
(0.37 to 3.77)

39
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence show-
ing no difference in treatment response
between the glutamate modulator
group and the placebo group in children
and adolescents.

Reduction of TTM
symptom severity

The mean MGH-
HPS score for

The mean reduction of
TTM symptom severi-

  39
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence for a
potentially large reduction of TTM symp-
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Massachusetts Gener-
al Hospital Hair-Pulling
Scale (MGH-HPS)

Follow-up: 12 weeks

the glutamate
modulator
intervention
group was 10.7.

ty in the intervention
groups was
2.83 points lower
(3.76 to 1.9 lower).

tom severity in the glutamate modulator
group compared to the placebo group
on the MGH-HPS in children and adoles-
cents.

Study population

N = 0/19 N = 1/20

Moderate

Tolerability of treat-
ment - dropouts due to

adverse eventsc

Dropout rate

Follow-up: 12 weeks

N = 0/19 N = 1/20

RR 2.86 
(0.12 to 66.11)

39
(1 study)

⊕⊕⊝⊝

lowd
There was low-certainty evidence show-
ing no difference in dropouts due to ad-
verse events between groups.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by two levels due to very small sample size ( < 50).
cNumbers presented as raw values for N (events) in study population (intervention and control groups), and not modelled on RR.
dDowngraded by two levels due to wide confidence interval and very small sample size ( < 50).
 
 

Summary of findings 7.   Opioid antagonists versus placebo for trichotillomania in adults

Opioid antagonists versus placebo for trichotillomania in adults

Patient or population: adults with trichotillomania
Settings: outpatient
Intervention: opioid antagonists

Comparison: placebo

Illustrative comparative risks* (95% CI)Outcomes

Assumed risk Corresponding risk

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments
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Control Opioid antagonists ver-
sus placebo in adults

Study population

250 per 1000 535 per 1000
(62 to 1000)

Moderate

Treatment responsea

Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of
responders) & NIMH Trichotillo-
mania Severity Scale (NIMH-TSS)

(no. of responders as > 50% re-
duction)

Follow-up: 6 to 8 weeks

173 per 1000 370 per 1000
(43 to 1000)

RR 2.14 
(0.25 to 18.17)

68
(2 studies)

⊕⊝⊝⊝

very lowb,c
There is very uncertain evi-
dence showing no effect of
opioid antagonists on treat-
ment response.

Reduction of TTM symptom
severity
Massachusetts General Hospital
Hair-Pulling Scale (MGH-HPS)

Follow-up: 8 weeks

The mean MGH-
HPS score for the
opioid antago-
nist intervention
group was 12.21.

The mean reduction of
TTM symptom severi-
ty in the intervention
groups was
1.14 points lower
(4.18 lower to 1.9 high-
er).

  51
(1 study)

⊕⊕⊝⊝

lowc
There was low-certainty ev-
idence showing no differ-
ence in reduction of TTM
symptom severity in the
opioid antagonist group
compared to the placebo
group on the MGH-HPS.

Tolerability of treatment -
dropouts due to adverse events

See comment See comment       No data available for this
outcome.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by one level due to moderate heterogeneity (I2 = 59%)
cDowngraded by two levels due to wide confidence interval and small sample size (50 to 400).
 
 

Summary of findings 8.   SSRIs versus placebo for trichotillomania in adults

SSRIs versus placebo for trichotillomania in adults
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Patient or population: adults with trichotillomania
Settings: outpatient
Intervention: SSRIs

Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control SSRIs versus placebo in
adults

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Treatment response See comment See comment       No data available for this out-
come.

Reduction of TTM symptom

severitya

Massachusetts General Hos-
pital Hair-Pulling Scale (MGH-
HPS) mean change score

Follow-up: 12 weeks

The mean change
of the MGH-HPS
score for the SSRI
intervention group
was -1.5333.

The mean reduction of
TTM symptom severi-
ty in the intervention
groups was
0.47 points lower
(4.3 lower to 3.36 high-
er).

  31
(1 study)

⊕⊝⊝⊝

very lowb,c,d
The evidence is very uncer-
tain about the effect of SSRIs
on reduction of TTM symp-
tom severity on the MGH-HPS.

Study population

N = 0/39 N = 2/39

Moderate

Tolerability of treatment
- dropouts due to adverse

eventse

Dropout rate

Follow-up: 6 to 12 weeks

N = 0/39 N = 2/39

RR 3 
(0.33 to 27.62)

78
(2 studies)

⊕⊕⊝⊝

lowf
There was low-certainty evi-
dence showing no difference
in dropouts due to adverse
events between groups.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by one level due to serious risk of bias. Concerns with attrition bias. Intention-to-treat analysis not used. No reasons for attrition given.
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cDowngraded by one level as mean and standard deviations at endpoint were unavailable. Data provided from correspondence were mean change scores from baseline to
endpoint.
dDowngraded by two levels due to wide confidence interval and very small sample size ( < 50).
eNumbers presented as raw values for N (events) in study population (intervention and control groups), and not modelled on RR.
fDowngraded by two levels due to wide confidence interval and small sample size (50 to 400).
 
 

Summary of findings 9.   TCAs with predominantly SRI actions versus placebo for trichotillomania in adults

TCAs with predominantly SRI actions versus placebo for trichotillomania in adults

Patient or population: adults with trichotillomania
Settings: outpatient
Intervention: TCAs with predominantly SRI actions

Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control TCAs with predomi-
nantly SRI actions ver-
sus placebo in adults

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study population

0 per 1000 0 per 1000
(0 to 0)

Moderate

Treatment responsea

Clinical Global Impres-
sions - Improvement Scale
(CG-I) (no. of responders)

Follow-up: 9 weeks

0 per 1000 0 per 1000
(0 to 0)

RR 5.73 
(0.36 to 90.83)

16
(1 study)

⊕⊝⊝⊝

very lowb,c
The evidence is very uncertain
about the effect of TCAs with pre-
dominantly SRI actions on treat-
ment response.

Reduction of TTM symp-
tom severity
NIMH Trichotillomania
Severity Scale (NIMH-TSS)

Follow-up: 9 weeks

The mean NIMH-
TSS score for the
TCA with pre-
dominantly SRI
actions interven-
tion group was
9.3.

The mean reduction of
TTM symptom severi-
ty in the intervention
group was
3 points lower
(6.52 lower to 0.52 high-
er).

  16
(1 study)

⊕⊝⊝⊝

very lowb,c
The evidence is very uncertain
about the effect of TCAs with pre-
dominantly SRI actions on reduc-
tion of TTM symptom severity on
the NIMH-TSS.

Study population RR 4.45 
(0.27 to 73.81)

16
(1 study)

⊕⊝⊝⊝

very lowb,c
The evidence is very uncertain
about the effect of TCAs with
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N = 0/6 N = 3/10

Moderate

Tolerability of treatment
- dropouts due to ad-

verse eventsd

Dropout rate

Follow-up: 9 weeks
N = 0/6 N = 3/10

predominantly SRI actions on
dropouts due to adverse events.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by one level due to serious risk of bias. Concerns with attrition bias. Intention-to-treat analysis not used, 3 withdrew from clomipramine group due to adverse
events. 40% overall attrition rate in clomipramine group.
cDowngraded by two levels due to wide confidence interval and very small sample size ( < 50).
dNumbers presented as raw values for N (events) in study population (intervention and control groups), and not modelled on RR.
 
 

Summary of findings 10.   TCAs with predominantly SRI actions versus other TCAs for trichotillomania in adults

TCAs with predominantly SRI actions versus other TCAs for trichotillomania in adults

Patient or population: adults with trichotillomania
Settings: outpatient
Intervention: TCAs with predominantly SRI actions

Comparison: placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control TCAs with predominant-
ly SRI actions versus oth-
er TCAs in adults

Relative effect
(95% CI)

No of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Treatment respon-

sea

The mean Physi-
cian-rated Clinical
Progress Scale score

The mean treatment re-
sponse in the intervention
group was

  26
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evi-
dence for a beneficial effect on
treatment response in the TCAs
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Physician-rated Clin-
ical

Progress Scale

Follow-up: 5 weeks

for the TCA with pre-
dominantly SRI actions
intervention group
was 4.7.

4 points lower
(6.13 to 1.87 lower).

with predominantly SRI actions
group compared to the other
TCAs group on the Physician-rat-
ed Clinical Progress Scale.

Reduction of TTM
symptom severity
NIMH Trichotilloma-
nia Severity Scale
(NIMH-TSS)

Follow-up: 5 weeks

The mean NIMH-TSS
score for the TCA with
predominantly SRI
actions intervention
group was 10.6

The mean reduction of
TTM symptom severity in
the intervention groups
was
3.8 points lower
(8.08 lower to 0.48 higher).

  26
(1 study)

⊕⊕⊝⊝

lowb
There was low-certainty evidence
of no difference in reduction of
TTM symptom severity in the
TCAs with predominantly SRI ac-
tions group compared to the oth-
er TCAs group on the NIMH-TSS.

Tolerability
of treatment -
dropouts due to ad-
verse events
Dropout rate

Follow-up: 5 weeks

Differences between groups could not be calculated
as there were no dropouts due to adverse events in
either group.

Not estimable 26
(1 study)

⊕⊕⊝⊝

lowc
The evidence is uncertain about
the effect of dropouts due to ad-
verse events.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low certainty: we are very uncertain about the estimate.

aResponse is defined as the number of participants with TTM who responded to treatment, as assessed by the CGI-I or similar.
bDowngraded by two levels due to wide confidence interval and very small sample size ( < 50).
cDowngraded by two levels due to zero events and very small sample size ( < 50).
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B A C K G R O U N D

Description of the condition

Trichotillomania (TTM) is a disorder characterised by recurrent
hair-pulling, resulting in hair loss (APA 2012). It was first named
in 1889 by François Henri Hallopeau, a French dermatologist
(França 2019). The introduction of TTM into the Diagnostic and
Statistical Manual of Mental Disorders, Third Edition, Revised (DSM-
III-R) encouraged treatment studies to proceed. In the DSM-III-
R, TTM was conceptualised as an impulse-control disorder not
elsewhere classified. TTM, kleptomania, pyromania and other
conditions in the category were characterised by failure to resist an
impulse, drive or temptation to perform an act that is harmful to
the self or others (APA 1987). TTM remained under Impulse-Control
Disorders in DSM-IV.

Based on the diagnostic criteria presented in the Diagnostic and
Statistical Manual of Mental Disorders, Fi$h Edition (DSM-5) (APA
2012), a diagnosis of TTM requires that recurrent hair-pulling must
result in hair loss (criterion A). Evidence of an attempt to decrease
or stop hair-pulling must also be present (criterion B). Furthermore,
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) and is not a result of
a general medical condition (criterion C). Finally, for a diagnosis
of TTM, recurrent hair-pulling must cause significant distress or
impairment of functioning (criterion D).

The Trichotillomania Impact Project has emphasised the immense
distress and impairment associated with chronic hair-pulling
(Woods 2006). People with TTM oMen have low levels of
self-esteem, low psychosocial functioning and other comorbid
psychiatric disorders, especially mood and anxiety disorders
(Grant 2016; Lochner 2019; Stein 2010). Other body-focused
repetitive behaviours (BFRBs) are also important comorbidities
that may worsen the severity of the primary disorder (Grant 2016).
Community prevalence studies indicate that TTM is a common
disorder with a point prevalence estimate of 0.5% to 2.0% (Grant
2016). In recent years, the prevalence of TTM and other BFRBs has
been estimated as significantly higher. In a survey of 82 college
students, Odlaug 2010 found a prevalence rate of 3.91% for TTM,
and in a large study of 4335 college students, Houghton 2018 found
that 12.27% of students met criteria for a clinically significant BFRB,
including TTM. The onset of TTM is oMen in childhood (Odlaug
2012); thus, it is important to have e�ective treatments that have
been tested in the young age group.

Some overlap has been noted between TTM and conditions such
as obsessive-compulsive disorder (OCD) (Grant 2007). Many people
report that hair-pulling is preceded by urges, and that hair-pulling
involves ritualistic behaviours redolent of OCD (Swedo 1992).
Early work suggested that people with TTM and people with OCD
respond to selective serotonin reuptake inhibitors (SSRIs) (Swedo
1989). This and related research led to the inclusion of TTM in a
new section of DSM-5, entitled 'Obsessive-Compulsive and Related
Disorders' (OCRD) (APA 2012), as well as under OCRDs in the BFRB
subcategory in the International Classification of Diseases - 11th
revision (ICD-11) (WHO 2018).

Whilst TTM is currently categorised as an OCRD, there are also
important di�erences between TTM and OCD in symptomatology,
as well as in treatment response. TTM is not characterised by

obsessive thoughts, and greater overlap may be evident with other
obsessive-compulsive spectrum disorders, such as skin-picking
and tic disorders (Stein 2010). Findings that TTM responds to low-
dose antipsychotics and not to SSRIs are redolent of findings on
the pharmacotherapy of tic disorders (Eddy 2011). Neuroimaging
and treatment studies have strengthened the relationship between
TTM and tic disorders (Lamothe 2019). The phenomenology and
treatment of TTM may be closer to those of tic disorders than OCD;
therefore, it may be helpful to consider TTM as a tic disorder in
clinical practice (Lamothe 2019).

Research on the psychobiology of TTM has increased in recent
decades; however, specific mechanisms are yet to be established.
A review of the neurobiology of TTM shows that researchers
have studied numerous regions of interest in relation to TTM
across all cerebral lobes, involving white and grey matter, in
cortical and subcortical structures. These include the basal
ganglia, amygdala, hippocampus, cerebellum and somatosensory
cortex (Chamberlain 2009). White matter tracts involved in habit
generation and suppression have also been implicated (Grant
2016). In a functional neuroimaging study (N = 10) using single-
photon emission computed tomography (SPECT), 12 weeks of
treatment with 20 mg of citalopram, titrated to a maximum dose of
60 mg, was associated with reduced activation in frontal and striatal
regions (Stein 2002).

Several di�erent pharmacotherapy and psychotherapy
interventions have been studied in the treatment of TTM.
Medications, cognitive-behavioural therapy (CBT) and their
combination have been studied in a number of randomised
controlled trials (RCTs) and meta-analyses (Bloch 2007; França
2019; Grant 2016; Ja�erany 2018; McGuire 2014; Rehm 2015). Meta-
analysis of clomipramine and other serotonin reuptake inhibitors
(SRIs) in TTM found a significant beneficial treatment e�ect
(Bloch 2007; McGuire 2014). In a more recent meta-analysis,
selective serotonin reuptake inhibitors (SSRIs) were shown to
have no benefit, whilst clomipramine demonstrated a benefit in
reducing TTM symptoms (Farhat 2020). In terms of psychotherapy
specifically, habit-reversal therapy (HRT) may have e�icacy in the
treatment of TTM (Bloch 2007; França 2019; Grant 2016; McGuire
2014). These findings are limited by the small number of individual
trials, a lack of trials targeted at children and adolescents, a lack
of long-term follow-up to establish durability of treatment and
a lack of acknowledgement of comorbidities (Lee 2019). Whilst
pharmacotherapy and psychotherapy have both been utilised for
the treatment of TTM, this review focuses on medication.

Description of the intervention

Early studies of treatment of TTM in adults focused on
the use of antidepressants such as SSRIs (e.g. citalopram,
escitalopram, fluoxetine, fluvoxamine, paroxetine, sertraline;
Christenson 1991a; Christenson 1998; Dougherty 2006; Gabriel
2001; Gadde 2007; Iancu 1996; Koran 1992; Mahr 1993; Stanley
1991; Stein 1997; Streichenwein 1995; Winchel 1992), serotonin-
noradrenaline reuptake inhibitors (SNRIs; e.g. venlafaxine; Ninan
1998), and tricyclic antidepressants (TCAs) with predominantly
serotonin reuptake inhibitor (SRI) actions (e.g. clomipramine;
Black 1992; Ninan 2000; Pollard 1991; Swedo 1989). Other
traditional psychotropic agents have also been studied, including
antipsychotic agents (e.g. haloperidol, olanzapine, quetiapine,
risperidone; Epperson 1999; Sentürk 2002; Van Ameringen
1999; Van Ameringen 2010; White 2011; Yasui-Furukori 2011),
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mood stabilisers (e.g. lithium; Sharma 2008), anticonvulsant
agents (e.g. gabapentin, lamotrigine, levetiracetam, tiagabine,
topiramate; Adewuya 2008; Leombruni 2010; Lochner 2006), opioid
antagonists (e.g. naltrexone; De Sousa 2008; Grant 2014), and other
antidepressants such as bupropion (Klipstein 2012). More recent
studies have investigated a range of di�erent agents from other
classes such as cell signal transducers (e.g. inositol; Leppink 2017),
cannabinoids (e.g. dronabinol; Grant 2011), and antioxidants (e.g.
silymarin; Grant 2015; Grant 2019). In particular, the use of N-
acetylcysteine (NAC), a glutamate modulator, has been increasingly
examined in recent years in adults and children, with varying results
(Bloch 2013; França 2017; Grant 2009; Odlaug 2007; Rodrigues-
Barata 2012; Silva-Netto 2014; Stewart 2003; Taylor 2014).

Few studies examine the e�ects of medication specifically in
children and adolescents under 18 years old (Adewuya 2008; Bloch
2013; De Sousa 2008; Golubchik 2011). To date, NAC is the only
drug studied under randomised, placebo-controlled conditions in
children and adolescents with TTM (Bloch 2013). Naltrexone has
shown promising results in an open-label pilot study in children
with TTM (De Sousa 2008). Valproic acid has also shown good
results, albeit in a single case study (Adewuya 2008).

How the intervention might work

Several functional pathways have been hypothesised to be
involved in TTM, involving a�ect regulation, behavioural addiction
and cognitive control (Stein 2006). Certain neuroanatomical
structures, including areas of the basal ganglia, amygdala,
hippocampus, cerebellum and somatosensory cortex, have
also been implicated (Chamberlain 2009). These in turn
may involve multiple neurotransmitter systems, including the
monoaminergic (serotonergic, dopaminergic, noradrenergic),
aminergic (glutamatergic, GABAergic) and others (opioid,
cannabinoid).

SSRIs, such as fluoxetine and citalopram, are strongly serotonergic
and have little e�ect on dopamine and noradrenaline reuptake.
Inhibiting the reuptake of serotonin from the synaptic cleM leads
to increased serotonergic neurotransmission, and clinical e�icacy
is observed at 70% to 80% serotonin receptor occupancy (Stahl
2008). TCAs, such as amitriptyline, also exhibit their e�ect through
inhibiting the reuptake of catecholamines, such as noradrenaline
and serotonin (Stahl 2008). Within this class, clomipramine
exhibits predominantly serotonin reuptake inhibition, whilst other
agents, such as desipramine, exhibit predominantly noradrenaline
reuptake inhibition. SNRIs, such as venlafaxine, exhibit both
serotonin and noradrenaline reuptake inhibition properties,
increasing the activity of both of these monoamines in the brain.

In contrast, antipsychotics, such as olanzapine, are antagonists
at certain dopamine and serotonin receptors, thereby modulating
downstream e�ects of these monoamines (Stahl 2008).
Mood stabilisers (e.g. lithium) and anticonvulsants, such as
gabapentin and lamotrigine, invariably decrease glutamatergic
neurotransmission or increase GABAergic activity, resulting in a
generalised reduction of cerebral activity (Stahl 2008).

Glutamatergic dysfunction in an area of the reward circuitry, the
nucleus accumbens, has been implicated in the pathogenesis
of OCD (Chakrabarty 2005). This region is thought to play
a role in other conditions for which impulse-control and
compulsive behaviours are predominant features, including TTM.

The glutamate modulator NAC increases synaptic glutamate
concentrations and stimulates inhibitory metabotropic glutamate
receptors to restore glutamatergic homeostasis (Baker 2003a).
Cannabinoid agonists, such as dronabinol, may also exert their
e�ect by modulating glutamatergic neurotransmission in the basal
ganglia and mesolimbic reward system (Grant 2011; Van der Stelt
2005).

Opioid antagonists, such as naltrexone, may be useful in the
treatment of substance-use disorders, possibly by inhibiting the
sensation of reward associated with the addictive behaviour. It has
been proposed that opioid antagonists may also be beneficial in the
treatment of other disorders characterised by repetitive behaviours
by modulating mesolimbic dopamine (Ikemoto 2010).

Inositol is an intracellular, carbocyclic sugar and a component
of the phosphatidyl inositol second messenger system linked to
serotonin, dopamine and glutamate metabolism (Camfield 2011).
Silymarin is a milk thistle derivative with antioxidant and anti-
inflammatory properties, which may have a beneficial e�ect on
dopamine functioning (Lu 2010).

Thus, it is possible that medications may target hypothesised
mechanisms (e.g. altering the reward system), reducing hair-
pulling, or may be e�ective by addressing comorbid depression and
OCD. Further work is needed to fully understand the mechanisms
underlying TTM and how medication may be e�ectively utilised.

Why it is important to do this review

Previous reviews of pharmacological treatment for TTM concluded
that no consistent and robust evidence supports the e�icacy of any
pharmacological agent in the treatment of TTM (Bloch 2007; Grant
2016; McGuire 2014; Rothbart 2013). As a number of additional trials
have been published in recent years, an updated systematic review
of medication for TTM is timely. A systematic synthesis of treatment
data can also serve as the basis for future treatment guidelines,
whilst assisting clinicians in e�ectively managing this disorder and
identifying gaps in the current research base.

The authors updated the systematic review of RCTs of the
pharmacotherapy of TTM, incorporating additional published
trials, adding Summary of Findings tables and quality assessment
according to GRADE, which have been added to Cochrane's
standards since the initial publication. These were included as per
Cochrane guidelines and using Cochrane soMware (Higgins 2011;
Review Manager 2014).

O B J E C T I V E S

To assess the e�ects of medication for TTM in adults, children and
adolescents compared with placebo or other medication.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All published and unpublished RCTs, including studies with
multiple treatment groups, cross-over trials and cluster-
randomised controlled trials (cluster-RCTs), were considered for
inclusion in the review. We excluded pseudo-randomised trials in
the interest of minimising bias.
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Types of participants

Participant characteristics

We included participants meeting the DSM-III-R (APA 1980) (or later)
criteria for TTM in this review. We did not exclude trials consisting
of participants who failed to satisfy the criteria of tension preceding
the onset of hair-pulling (criterion B) and pleasure, gratification or
relief following hair-pulling (criterion C), as people without these
symptoms may nevertheless present with clinically significant hair-
pulling (Christenson 1991b; Du Toit 2001).

We applied no restrictions in terms of age, gender or ethnicity.

Comorbidities

We did not exclude participants with other comorbid psychiatric
conditions.

Setting

We placed no restrictions on study setting.

Subsets of participants

Trials that included a subset of participants and met study inclusion
criteria were also included in the analysis.

Types of interventions

Experimental interventions

For conducting searches and considering studies for inclusion
in the review, we grouped specific medication interventions
according to medication class. We included trials of medications in
any of the following classes.

• Antioxidants (e.g. silymarin).

• Anticonvulsants (e.g. gabapentin, lamotrigine, levetiracetam,
tiagabine, topiramate).

• Antipsychotics (e.g. haloperidol, olanzapine, quetiapine,
risperidone).

• Benzodiazepines (e.g. alprazolam, bromazepam, clonazepam).

• Cell signal transducers (e.g. inositol).

• Glutamate modulators (e.g. N-acetylcysteine (NAC)).

• Monoamine oxidase inhibitors (MAOIs) (e.g. brofaromine,
moclobemide, phenelzine).

• Mood stabilisers (e.g. lithium).

• Opioid antagonists (e.g. naltrexone).

• Selective serotonin reuptake inhibitors (SSRIs) (e.g. citalopram,
escitalopram, fluoxetine, fluvoxamine, paroxetine, sertraline).

• Serotonin-noradrenaline reuptake inhibitors (SNRIs) (e.g.
venlafaxine).

• Tricyclic antidepressants (TCAs) with predominantly SRI actions
(e.g. clomipramine).

• Other TCAs (e.g. amitriptyline, desipramine, imipramine).

Control conditions

Placebo or any agent in the medication classes listed above, or
both.

Types of outcome measures

Primary outcomes

• Treatment response: response to treatment determined using
the Clinical Global Impressions-Improvement item (CGI-I, a
widely-used scale ranging from 1 = ‘very much improved’ to
7 = ‘very much worse’), used as a dichotomous measure of
treatment response in which responders are defined as having
a change item score of 1 = ‘very much improved’ or 2 = ‘much
improved’ (Guy 1976). Where both dichotomous and continuous
data for the CGI-I were presented, we included only the
categorical measure of ‘responders’ versus ‘non-responders’.
Where CGI-I was not employed, we used other dichotomous
measures of treatment response as reported in the original
publication. Where no dichotomous measure was available, we
report a continuous measure.

• Reduction of TTM symptom severity: reduction in TTM
symptom severity based on outcome measures such as the
Massachusetts General Hospital Hair-Pulling Scale (MGH-HPS)
(Keuthen 1995), or similar, where available. The MGH-HPS is
a seven-item, self-report scale that rates urges to pull hair,
actual amount of pulling, perceived control over behaviour and
distress associated with hair-pulling over the past seven days on
a severity scale from 0 to 4 for each item (total scores range from
0 to 28, with higher scores reflecting greater illness severity).
Clinician-rated scales such as the National Institute for Mental
Health - Trichotillomania Severity and Impact Scales (NIMH-TSS
and NIMH-TIS) are also reported where available. The NIMH-TSS
is a six-item assessment, with total scores ranging from 0 to 20.
Higher scores indicate greater severity or impairment. Where
multiple scales were used within a study, we report on all for
which data are available in the main text and data analysis. For
the summary of findings tables, we prioritise reporting MGH-
HPS as a well-validated scale for use in TTM, although it is a self-
report scale.

Secondary outcomes

• Reduction of comorbid symptoms of depression: reduction
in comorbid symptoms of depression quantified by the
widely-used Beck Depression Inventory scale (BDI: Beck
1961), Hamilton Depression Rating scale (HAM-D: Hamilton
1960), or Montgomery-Asberg Depression Rating Scale (MADRS:
Montgomery 1979). The Hamilton Depression scale (HAM-D) is a
multiple-item questionnaire with 17 to 29 items (depending on
the version). People are rated on a 3- or 5-point scale. A score of
0 to 7 is considered to be normal, and a score of 20 or higher, is
moderate, severe or very severe. The Beck Depression Inventory
(BDI) is a 21-question multiple-choice self-report, one of the
most widely-used psychometric tests for measuring the severity
of depression. A score of 0 to 9 indicates minimal depression,
10 to 18 mild depression, 19 to 29 moderate depression, and
30 to 63 severe depression. The MADRS is a 10-item diagnostic
questionnaire which psychiatrists use to measure the severity
of depressive episodes in people with mood disorders. A higher
MADRS score indicates more severe depression, and each item
yields a score of 0 to 6. The overall score ranges from 0 to 60.
Usual cuto� points are 0 to 6 - normal/symptom absent; 7 to 19
– mild depression; 20 to 34 - moderate depression; and above
34 – severe depression. Where multiple scales were used within
one study, we report only one of them on a hierarchical basis,
reporting HAM-D if available, then BDI, MADRS or any other
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measure available. Where no data were available, and this was
not an outcome of interest in the primary study, we do not report
on this outcome.

• Tolerability of treatment: tolerability of treatment using
the following surrogate measures of medication acceptability.
Where no data were available, and these were not outcomes
of interest in the primary study, we do not report on these
outcomes.
◦ Dropouts due to adverse events: total proportion of people

who withdrew from RCTs because of adverse events.

◦ Common adverse events ( > 20%): most common drug-
related adverse events (> 20% of participants given the
medication a�ected), as well as significant di�erences
between medication and control groups in the occurrence of
drug-related adverse events. We do not report statistics for
adverse events a�ecting less than 20% of participants but
report the rates where available.

• Quality of life - functional disability: quality of life measures,
such as the Quality of Life Enjoyment and Satisfaction
Questionnaire (Q-LES-Q: Endicott 1993), as well as measures
of functional disability, such as the Sheehan Disability Scale
(SDS: Sheehan 1996, which includes subscales that assess
impairment related to work, social life and family), were
included when provided. The Sheehan Disability Scale is a
composite of three self-rated items designed to measure the
extent to which three major sectors in an individual's life are
impaired by panic, anxiety, phobic or depressive symptoms.
The person rates the extent to which his or her work, social
life or leisure activities, and home life or family responsibilities
are impaired by his or her symptoms on a 10-point visual
analogue scale. The numerical ratings of 0 to 10 can be
translated into a percentage if desired. The three items may be
summed into a single dimensional measure of global functional
impairment that ranges from 0 (unimpaired) to 30 (highly
impaired). The Q-LES-Q is a lengthy, 90-item questionnaire that
assesses eight domains of life quality: physical health, subjective
feelings, work, household duties, school, leisure activities, social
relationships, and general activities. Where multiple scales
were used within one study, we report only one of them on
a hierarchical basis, reporting SDS if available; otherwise, we
report Q-LES-Q or any other available measure. Where no data
were available, and this was not an outcome of interest in the
primary study, we do not report on this outcome.

Timing of outcome assessment

When studies reported response rates from baseline at various time
points of the trial, treatment indices were subdivided as follows.

• Early response – between one and four weeks; the time point
closest to two weeks was given preference.

• Acute phase treatment response – between 6 and 12 weeks; the
time point as stated in the original study as the trial endpoint
was given preference.

• Follow-up response – between four and six months; the time
point closest to 24 weeks was given preference.

The acute phase treatment response – that is between 6 and 12
weeks from baseline – was our primary outcome of interest.

Search methods for identification of studies

We applied no date or language restrictions to the search for RCTs
in any of the sources listed below.

Electronic searches

An information specialist with the Cochrane Common Mental
Disorders (CCMD) group ran searches on the following databases
and international trial registers. The search strategies are reported
in Appendix 1.

• Cochrane Common Mental Disorders Controlled Trials Register
(CCMDCTR) (all available years) (archived database, current to
June 2016).

• Cochrane Central Register of Controlled Trials (CENTRAL; 2020,
Issue 11) in the Cochrane Library (searched 26 November 2020).

• MEDLINE Ovid (1946 to 26 November 2020).

• Embase Ovid (1974 to 26 November 2020).

• PsycINFO Ovid (from 1806 to 26 November 2020).

• Proquest Dissertations and Thesis Database (PQDT) (all
available years, searched 26 November 2020).

• US National Institutes of Health Ongoing Trials
Register ClinicalTrials.gov (www.clinicaltrials.gov; searched 26
November 2020).

• World Health Organization International Clinical Trials Registry
Platform (apps.who.int/trialsearch; searched 2 December 2019).

We ran additional searches on the following databases, using a
single term 'trichotillomania', unless otherwise stated.

• CINAHL EBSCO (Cumulative Index to Nursing and Allied Health
Literature; 1982 to 21 January 2021).

• LILACS (Latin American and Caribbean Health Science
Information database; 1982 to 21 January 2021) (search:
'trichotillomania' or 'tricotilomania').

• African Index Medicus (all available years, searched 21 January
2021).

• Informit Health Collection (Australia) (1970 to 2020) (searched 21
January 2021).

• Index Medicus for the Eastern Mediterranean Region (1984 to
2020) (searched 21 January 2021).

• IndMed (India) (1985 to 2020) (searched 21 January 2021).

• KoreaMed (1997 to 2020) (searched 21 January 2021).

• Ukraine and the Russian Federation – Panteleimon (1998 to
2020) (searched 21 January 2021).

• Western Pacific Region Index Medicus (all available
years, searched 21 January 2021).

We also ran an update of the international trial registers at this time.

• US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (www.clinicaltrials.gov; searched 21 January
2021);

• World Health Organization International Clinical Trials Registry
Platform (apps.who.int/trialsearch; searched 21 January 2021).

Searches conducted for the previous version of the review, Rothbart
2013, are reported in Appendix 2.
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Searching other resources

Reference lists

We scanned the bibliographies of all identified trials for additional
studies.

Correspondence

We obtained published and unpublished trials from key
researchers, as identified by the frequency with which they are
cited in the bibliographies of RCTs and open-label studies.

Grey literature searches

One review author (JH) performed a search of the following sources
of grey literature, theses databases and conference abstracts (all
available years to 21 January 2021).

• OpenGrey (previously OpenSIGLE) (greynet.org/).

• Healthcare Management Information Consortium (HMIC;
elh.nhs.wales/databases/databases/health-management-
information-consortium-hmic/) (Ovid).

• National Technical Information Service (www.ntis.gov/).

• Psycextra (www.apa.org/pubs/databases/psycextra).

Theses databases

• Open Access Theses and Dissertations (oatd.org/).

• DART – Europe e-theses portal (www.dart-europe.org/basic-
search.php).

• Networked Digital Library of Theses and Dissertations
(www.ndltd.org/).

Conference abstracts

• Abstracts of the American Psychiatric Association (APA) Annual
Meeting (www.psychiatry.org/psychiatrists/search-directories-
databases/library-and-archive);

• European College of Neuropsychopharmacology Annual
Meeting (www.ecnp.eu/; abstracts published in European
Neuropsychopharmacology).

We also searched the following pharmaceutical industry
trial registers: AstraZeneca; Bristol-Myers Squibb; Eli Lilly;
GlaxoSmithKline; Novartis; Roche and Pfizer/Wyeth.

Finally, we conducted a forwards citation search on the Web of
Science (reports of included studies) to identify any additional
research.

Data collection and analysis

We used Review Manager 5 (RevMan 5) to perform all analyses
reported in this review (Review Manager 2014).

Selection of studies

Two review authors (JH, TW) independently examined the titles and
abstracts of all studies obtained through the search strategy. The
same two review authors obtained and independently assessed the
full texts of relevant articles that appeared to meet the inclusion
criteria. Each review author then independently applied the full
eligibility criteria for inclusion in the review to the full-text articles.
Any conflicts of opinion were discussed, and arbitrated by another
review author (DJS) if necessary, until consensus was reached.

Data extraction and management

Two review authors (JH, TW) independently collected data.
We resolved any disagreements regarding the data collection
procedures through discussion with a third review author (DJS).
We created digital data extraction sheets for the purpose of
manually recording descriptive information, summary statistics of
the outcomes, quality scale ratings and associated commentary.
We used Google Forms to set up a data extraction tool to streamline
data extraction and entry directly into Excel (example at forms.gle/
zqgpAics3PB6q7ud6). A script was written in Python using the
Spyder IDE (version 3.3.6) to aid extraction of trial data housed as
XML on ClinicalTrials.gov (www.clinicaltrials.gov). Where available,
we compared trial information to published data. Once collated,
we entered data into Review Manager 5 (RevMan 5) soMware, which
was used to conduct the meta-analysis. We contacted investigators
by email to try to obtain missing information. No reports required
translation.

We collected the following information from each included study.

• Description of the trial, including the primary researcher, year
of publication, trial protocol identification, number of centres
involved, country where the research was conducted and the
source of funding.

• Characteristics of the intervention, including the number of
participants randomly assigned to the treatment and control
groups, the total number of dropouts per group and the number
who dropped out because of adverse e�ects.

• Characteristics of trial methodology, including the recruitment
process, diagnostic (e.g. DSM-IV (APA 2000)) and exclusionary
criteria employed, the screening instrument used (e.g. the
Structured Clinical Interview for DSM-IV (SCID) (Spitzer 1996)) for
the primary and comorbid diagnoses, the presence of comorbid
major depressive disorder (MDD), the use of a placebo run-in,
whether a minimal severity criterion was employed and the
length of the study.

• Characteristics of samples, including total number of
participants, gender distribution and age distribution, mean age
at diagnosis with TTM, mean length of time since diagnosis
with TTM, whether participants have been treated with the
medication in the past (treatment naivety), the number of
participants in the sample with psychiatric comorbidities and
the baseline severity of TTM, as assessed by the primary
outcome measure reported in the trial or another commonly
employed scale.

• Characteristics of the drug, including the drug class, dose,
route and frequency of drug administration throughout all trial
phases, the duration of the trial and details of any washout
period or placebo run-in where applicable.

• Characteristics of the control measure, including type of
control utilised and methods for concealing the placebo where
applicable.

• Outcome measures employed (primary and secondary) and
summary continuous (means and standard deviations) and
dichotomous (number of responders) data. We included
additional information, such as whether data reflected the
intention-to-treat (ITT) with last observation carried forward
(LOCF) or completer/observed cases (OC) sample, and the
minimal period required for inclusion of participants in the LOCF
analyses. We recorded other methods of estimating the outcome
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for participants who dropped out of the study, such as the mixed
e�ects (ME) model.

Main comparisons

We compared the following medications, grouped by class, against
placebo or other active agents, for treating TTM in adults, children
and adolescents.

• Antioxidants (e.g. silymarin).

• Antipsychotics (e.g. olanzapine).

• Cell signal transducers (e.g. inositol).

• Glutamate modulators (e.g. N-acetylcysteine).

• Opioid antagonists (e.g. naltrexone).

• SSRIs (e.g. fluoxetine, sertraline).

• TCAs with predominantly SRI actions (e.g. clomipramine).

We planned the following comparisons and grouped specific
pharmacological interventions according to medication class
based on the included studies.

Comparison 1: antioxidants versus placebo in adults.

Comparison 2: antioxidants versus placebo in children and
adolescents.

Comparison 3: antipsychotics versus placebo in adults.

Comparison 4: cell signal transducers versus placebo in adults.

Comparison 5: glutamate modulators versus placebo in adults.

Comparison 6: glutamate modulators versus placebo in children
and adolescents.

Comparison 7: opioid antagonists versus placebo in adults.

Comparison 8: SSRIs versus placebo in adults.

Comparison 9: TCAs with predominantly SRI actions versus placebo
in adults.

Comparison 10: TCAs with predominantly SRI actions versus other
TCAs in adults.

Assessment of risk of bias in included studies

Two review authors (JH, TW) independently examined the
components of each included trial for risk of bias using a standard
form. This form included information on sequence generation,
allocation concealment, blinding (participants, personnel and
outcome assessor), incomplete outcome data, selective outcome
reporting and other sources of bias. We assessed the
methodological components of the trials as having a low, high or
unclear risk of bias, as per the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011, hereaMer referred to as the
Cochrane Handbook). When di�erences arose, we resolved these
through discussion with a third review author (DJS).

Sequence generation

• Low risk: investigators described a random component in the
sequence generation process, such as the use of a random
number table, coin tossing, cards or envelope shu�ling.

• High risk: investigators described a non-random component in
the sequence generation process, such as the use of odd or even
date of birth, algorithm based on the day or date of birth, or
hospital or clinic record number.

• Unclear: insu�icient information was provided to permit
judgement of the sequence generation process.

Allocation concealment

• Low risk: participants and investigators enrolling participants
could not foresee assignment (e.g. central allocation or
sequentially numbered, opaque, sealed envelopes). Measures
were taken to ensure placebo unidentifiable from intervention
(e.g. masking of smell of drug and placebo).

• High risk: participants and investigators enrolling participants
could foresee upcoming assignment (e.g. open random
allocation schedule, such as a list of random numbers, or
envelopes that were unsealed or nonopaque or were not
sequentially numbered). Placebo was distinct from intervention
drug and no attempt was made to conceal this (e.g. clear versus
opaque syrup used).

• Unclear: insu�icient information was provided to permit
judgement of allocation concealment, or the method was not
described.

Blinding

• Low risk: blinding of participants, key study personnel and
outcome assessors were described, and it is unlikely that
blinding could have been broken; or lack of blinding was
described in a situation where non-blinding was not likely to
introduce bias.

• High risk: no blinding or incomplete blinding was described, and
the outcome was likely to be influenced by lack of blinding.

• Unclear: insu�icient information was provided to permit
judgement of adequacy or otherwise of the blinding.

Incomplete outcome data

• Low risk: no outcome data were missing, reasons for missing
outcome data were unlikely to be related to true outcome, or
missing outcome data were balanced in number across groups.
Intention-to-treat analysis was employed.

• High risk: reason for missing outcome data was likely to be
related to the true outcome, with imbalance in numbers across
groups or in reasons for missing data. Intention-to-treat analysis
was not employed, and no explanation given.

• Unclear: reporting of attrition or exclusions was insu�icient.

Selective outcome reporting

• Low risk: a protocol that clearly stated the primary outcome as
the same as in the final trial report was available.

• High risk: the primary outcome di�ers between the protocol and
the final trial report.

• Unclear: no trial protocol was available, or reporting was
insu�icient to determine whether selective reporting was
present.

Other sources of bias

• Low risk: no evidence suggested bias from other sources.
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• High risk: potential bias from other sources was present (e.g.
early stopping of trial, fraudulent activity, extreme baseline
imbalance or bias related to specific study design).

• Unclear: insu�icient information was provided to permit
judgement of adequacy or otherwise of other forms of bias.

Measures of treatment e@ect

Dichotomous data

We calculated the risk ratio (RR) and the 95% confidence interval
(CI) for the dichotomous outcomes of interest, including treatment
response (CGI-I or related measure) and dropouts due to adverse
events. We also calculated the number needed to treat for an
additional beneficial outcome (NNTB). NNTB is defined as the
inverse of the absolute risk di�erence due to the medication
intervention. In this review, we use NNTB to indicate the number
of participants who require treatment with medication, relative to
a control, before a single additional participant in the medication
group responds to treatment. As the outcome measured is
favourable, a negative NNT was defined as the NNTB.

Continuous data

We calculated e�ect size as mean di�erence (MD) for continuous
summary data where a single outcome scale was used to measure
the outcome of interest within a single study or across multiple
studies (e.g. MGH-HPS, NIMH-TSS or related measure). For primary
outcomes, where multiple scales were used within a single study,
we report all as MD. Where multiple scales were employed
across multiple studies for a single primary outcome, we planned
to calculate the standardised mean di�erence (SMD). However,
this was not required. For secondary outcomes where multiple
scales were applied, we selected a single appropriate scale in a
hierarchical manner and report the MD (e.g. HAM-D, SDS or related
measure).

Skewed data

When evidence indicated that data were skewed, we planned to
obtain individual participant data (when possible) for the purpose
of normalising the data through the use of log transformation
techniques. If this proved unsuccessful, we planned to exclude
those studies that provided skewed data from the analysis. For
the purposes of this review, the following constituted evidence
of skewness: cases in which the di�erence between the observed
mean and the lowest possible value or the highest possible value
on the scale is less than twice as large as the standard deviation
(Altman 1996), or cases in which data are reported as skewed by the
authors.

Unit of analysis issues

Studies with multiple treatment groups

We did not include any studies with multiple treatment groups in
this review. In future updates of the review, if trials with three or
more arms are identified, it may be appropriate to do a multi-arm
trial analysis, wherein the placebo group would be split and shared
between two or more groups with smaller sample sizes. In this way,
the two or more intervention groups can be analysed as subgroups
(Higgins 2011).

In our analyses, for most comparisons, only one study provided
data on primary and secondary outcomes. For continuous

outcomes, in order to understand the results for each measure used
within one trial, and where multiple sclaes were used, these were
displayed in one meta-analysis. For these analyses, we have not
displayed totals, as these would be misleading.

Cross-over trials

We included cross-over trials in the calculation of outcomes of
interest only: (1) when it was possible to extract medication and
placebo or comparator data from the first treatment period; or (2)
when inclusion of data from both treatment periods was justified
by a washout period of su�icient duration as to minimise the
risk of carry-over e�ects. We defined an adequate washout period
in accordance with clinical practice as at least two weeks for all
agents, except for fluoxetine, for which a minimum washout period
of four weeks was required, given the long plasma half-life of this
agent. We included cross-over trials that lacked a washout period
if the agents compared were of the same class and had similar
properties. For trials in which the washout period was regarded
as adequate, we included data from both periods when it was
possible to determine the standard error of the mean di�erence
in response between groups (Elbourne 2002). We obtained the
summary statistics required to derive the standard error from the
trial report. In the future, for trials for which this information is
missing, we plan to impute the summary statistics by averaging
the relevant statistic from other included cross-over trials with
comparable control conditions.

Cluster-randomised trials

We did not include any cluster-RCTs in this review. In future updates
of the review, if cluster-RCTs are identified, we would apply an
intraclass correlation (ICC) for the sample to account for the e�ect
of clustering. We would use the ICC reported in the publication,
or, if necessary, we would contact study authors to request this
information. If we were unable to obtain this information, we
would calculate an ICC estimate using the average of the ICCs
obtained from the other studies included in the analysis. We would
undertake the analysis by using generic inverse variance (GIV).

Dealing with missing data

We conducted all analyses as ITT. We used the total number of
participants randomly assigned to the di�erent comparison groups
as the denominator in comparisons of treatment response. Only
data from trials that provided information on the original group
size (before dropouts) were eligible for inclusion in the analyses
of treatment response. We gave preference to the inclusion of
summary statistics for continuous outcome measures derived from
mixed e�ects (ME) models, followed by last observation carried
forward (LOCF) and observed cases (OC) summary statistics (in that
order). This is in line with evidence that ME methods are more
robust to bias than LOCF analyses (Verbeke 2000).

Assessment of heterogeneity

For trials in which the methods and clinical characteristics
were su�iciently homogeneous that they could be combined,
we assessed statistical heterogeneity of treatment response and
reduction of symptom severity visually from the forest plot. This
helped us to determine whether di�erences between the results of
trials were greater than would be expected by chance alone. We

assessed heterogeneity by using the Chi2 test of heterogeneity. If

the Chi2 test had a P value of less than 0.10, we interpreted this as
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evidence of heterogeneity, given the low power of the Chi2 statistic
when the number of trials is small (Deeks 2021).

In addition, we used the I2 heterogeneity statistic, as reported by

RevMan 5, to test the robustness of the Chi2 statistic to di�erences
in the number of trials included in the groups compared within each
subgroup analysis (Higgins 2003).

Thresholds for the interpretation of I2 can be misleading because
the importance of inconsistency depends on several factors. A
rough guide for interpretation was followed:

• 0% to 40%: may not be important;

• 30% to 60%: may represent moderate heterogeneity;

• 50% to 90%: may represent substantial heterogeneity;

• 75% to 100%: may represent considerable heterogeneity.

We assessed di�erences on continuous measures in medication
e�icacy between these groups by means of Deeks’ stratified test
of heterogeneity (Deeks 2001). This method subtracts the sum of

the Chi2 statistics available for each of the subgroups in the study

from the Chi2 statistic available for all of the trials, to obtain a
measure (Qb) of heterogeneity between groups. We determined

di�erences in treatment response on the CGI-I by noting whether
the confidence intervals for the e�ect sizes of the subgroups
overlap. This method was chosen in preference to the stratified test

because of inaccuracies in the calculation in RevMan 5 of the Chi2

statistic for dichotomous measures (Deeks 2021).

Assessment of reporting biases

Publication is not necessarily related to study quality, and indeed
publication may imply certain biases (Dickersin 1992; Song 2000).
We planned to assess small-sample e�ects (including publication
bias) through visual inspection of a funnel plot of treatment
response. This is possible, however, only when more than 10
studies are included in the funnel plot. We did not carry out
this assessment in this review due to insu�icient studies within
comparisons.

Data synthesis

In conducting a meta-analysis, we obtained categorical and
continuous treatment e�ects from a random-e�ects model (the
random-e�ects model includes both within-study sampling error
and between-studies variation in determining the precision of the
confidence interval around the overall e�ect size, whereas the
fixed-e�ect model takes only within-study variation into account).
The outcomes are expressed in terms of an average e�ect size, as
well as by means of 95% confidence intervals.

In future updates, if appropriate, we may consider using 'multiple-
treatment meta-analyses' (MTM) methodology to compare and
analyse intervention groups across studies. This method relies on
the strong assumption that studies of di�erent comparisons are
similar in all ways other than the interventions being compared
(Higgins 2011).

Subgroup analysis and investigation of heterogeneity

We planned to undertake subgroup analyses to assess the
degree to which methodological di�erences between trials might
have systematically influenced di�erences observed in primary

treatment outcomes. The a priori subgroups that we planned to
explore included the following.

• Involvement of participants from a single centre or from
multiple centres. Single-centre trials may be associated with
lower sample size but less variability in clinician ratings (Youssef
2008).

• Whether trials were industry-funded. In general, published
trials that are sponsored by pharmaceutical companies appear
more likely to report positive findings than trials that are not
supported by for-profit companies (Als-Nielsen 2003; Baker
2003b).

In addition, we planned to use the following criterion to assess the
extent of clinical sources of heterogeneity.

• Whether the sample included participants diagnosed with major
depressive disorder (MDD). Such an analysis might assist in
determining the extent to which the e�icacy of a medication
used in treating TTM is independent from its ability to reduce
symptoms of depression—an important consideration given the
classification of many of these medications as antidepressants.

We did not include enough studies to permit subgroup analysis or
investigation of the clinical sources of heterogeneity.

Sensitivity analysis

Sensitivity analyses determine the robustness of the review
authors’ conclusions to methodological assumptions made in
conducting the meta-analysis. There were not enough included
studies to permit sensitivity analyses. However, in future updates,
we plan to conduct sensitivity analyses to determine whether
treatment response varies as a function of:

• the use of treatment response versus non-response as an
outcome statistic. This comparison may be necessary in the
light of evidence that treatment response may result in less
consistent outcome statistics than non-response (Deeks 2002),
when the control group event rate is higher than 50%. This
sensitivity analysis would accordingly be performed only if most
trials report a control group event rate higher than 50%;

• the exclusion of participants who were lost to follow-up (LTFU).
We planned to determine this through a 'worst case/best case'
scenario (Deeks 2008). In the worst case, all missing data for the
treatment group are recorded as non-responders, whereas in
the best case, all missing data for the control group are treated
as non-responders. Should conclusions regarding treatment
e�icacy not di�er between these two comparisons, it can be
assumed that missing data in trial reports do not have a
significant influence on outcome;

• the exclusion of results based on LOCF or OC;

• the exclusion of cross-over trials;

• the exclusion of cluster-randomised trials; or

• varying ICCs in cluster-randomised trials.

Summary of findings and assessment of the certainty of the
evidence

We compiled summary of findings tables to summarise the
evidence presented for the outcomes of treatment response,
reduction of TTM symptom severity and tolerability of treatment
(e.g. dropouts due to adverse events). These outcomes are
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displayed in the summary of findings tables for all comparisons.
Where multiple scales were reported for reduction of TTM symptom
severity, we report only a single outcome measure for each
comparison in our summary of findings tables, prioritising MGH-
HPS where available, but report on all outcome scales used within
the text and data analysis sections of this review. We summarised
the findings and graded the certainty of the evidence, in a fixed
format using GRADEpro soMware (GRADEpro GDT).

We classified reasons for downgrading the certainty of the evidence
as ‘serious’ (downgrading the certainty rating by one level) or
‘very serious’ (downgrading the certainty rating by two levels). We
graded the certainty of evidence based on these five factors:

• limitations in the design and implementation of the trial;

• indirectness of evidence;

• unexplained heterogeneity or inconsistency of results;

• imprecision of results;

• high probability of publication bias.

With regards to grading the certainty of the evidence, for risk
of bias, we downgraded by one level for every identified source
of potential bias. For inconsistency, we downgraded by zero
levels if heterogeneity amongst studies was less than 30%,
by one level if heterogeneity was between 30% and 60%,
and by two levels if heterogeneity was greater than 60%. For
indirectness, we downgraded based on judgement (four factors).
Downgrading for indirectness was based on any concerns related to
di�erences in the study populations, di�erences in interventions,
di�erences in outcome measures (surrogate outcomes) and
indirect comparisons. We did not downgrade due to publication
bias as there were insu�icient studies to generate funnel plots
(Schünemann 2013).

For imprecision, we downgraded by two levels for a 95% confidence
interval that crossed the significance threshold (0 for SMD and MD,
1 for RR) and by zero to two levels depending on the sample size.

Sample size thresholds for downgrading were determined using
power analysis for 1 study and SMD = 0.3 - 1, tested using both
fixed-e�ect and random-e�ects models. A total of 47 participants
were required to detect a change of SMD = 1 at 80% power with
a random-e�ects model (low heterogeneity). Using a fixed-e�ect
model, 36 participants are required. For 50% power, 17 participants
are required for fixed-e�ect and 23 are required for random-e�ects
model analyses. To detect an e�ect size of 0.3, a sample size of 469
is required to reach 80% power using a random-e�ects model and
353 are needed using a fixed-e�ect model. The thresholds used for
downgrading the certainty of the evidence based on pooled sample
size were: 0 levels if more than 400 participants; -1 level if 50 to 400
participants; and -2 levels if less than 50 participants in the analysis.

We classified the overall certainty in the evidence (or quality of
the evidence) for each comparison according to the following
categories.

• High certainty: further evidence is unlikely to change our
confidence in the estimate of e�ect.

• Moderate certainty: further research is likely to have an
important impact on our confidence in the estimate of e�ect and
may change the estimate.

• Low certainty: further research is very likely to have an
important impact on our confidence in the estimate of e�ect and
is likely to change the estimate.

• Very low certainty: we are very uncertain about the estimate.

R E S U L T S

Description of studies

Results of the search

Our searches yielded 2458 records. AMer examination of their titles
and abstracts, we obtained the full texts of 22 studies to analyse
them for inclusion. Twelve studies met the inclusion criteria for the
review (Figure 1).
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Figure 1.   PRISMA flow diagram
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Figure 1.   (Continued)

 
We attempted to contact the principal investigators of 10 of the 12
included studies to obtain or verify information (eight people, as
Christenson authored two studies (Christenson 1991a; Christenson
1994), and Grant was the primary contact person for four studies
(Grant 2009; Grant 2014; Grant 2019; Leppink 2017)). We were
successful in contacting and obtaining information from six of the
eight study authors.

Included studies

See Characteristics of included studies.

Design

Of the 12 studies identified as eligible for the review, all were
RCTs. Eleven trials were conducted in the United States and one
in Canada (Van Ameringen 2010). Only two trials included children
and adolescents under 18 years old (Bloch 2013; Grant 2019).
Eleven trials were conducted with adult participants aged 18 to
65. Four of the trials used a cross-over design (Christenson 1991a;
Grant 2019; Streichenwein 1995; Swedo 1989), and eight trials used
a parallel-group design (Bloch 2013; Christenson 1994; Dougherty
2006; Grant 2009; Grant 2014; Leppink 2017; Ninan 2000; Van
Ameringen 2010). The four cross-over trials were 17 weeks, 13
weeks, 27 weeks and 10 weeks in duration, respectively. Of the
parallel-group trials, one was 6 weeks in duration, one was 8 weeks
in duration, one was 9 weeks in duration, one was 10 weeks in
duration, and four were 12 weeks in duration. All of the studies
were published in English language journals, with the exception
of one (Christenson 1994), which was presented as a conference
abstract. Four studies were funded by pharmaceutical companies
(Dougherty 2006; Ninan 2000; Streichenwein 1995; Van Ameringen
2010).

Sample sizes

The eleven studies conducted with adults involved a total of 298
participants with a mean sample size of 27 participants per trial,
a median of 24 and a range from the smallest sample size of 13
to the largest of 51. The single study exclusively in children and
adolescents included 39 participants (Bloch 2013). A single study
was conducted in adults, children and adolescents, and included 22
participants: 18 adults and 4 children and adolescents (Grant 2019).
These adult participants are included in the total reported above.

Setting

All studies were single-centre trials, and all participants were seen
on an outpatient basis.

Participants

Nine of the 12 trials report using DSM-III-R (or later) criteria to
select participants (Bloch 2013; Christenson 1991a; Dougherty
2006; Grant 2009; Grant 2014; Grant 2019; Leppink 2017; Ninan
2000; Van Ameringen 2010). The remaining three trials do not report

the specific criteria employed in participant selection (Christenson
1994; Streichenwein 1995; Swedo 1989). Three trials did not
require DSM-III-R and -IV criteria B and C for inclusion in the trials
(i.e. a sense of tension before and a sense of relief aMer hair-
pulling) (Bloch 2013; Christenson 1991a; Grant 2009). Of the 10
trials that reported the gender of participants, nine reported the
proportion of female participants as 75% to 100%, reflecting female
predominance in TTM (Bloch 2013; Christenson 1991a; Grant 2009;
Grant 2014; Grant 2019; Leppink 2017; Ninan 2000; Streichenwein
1995; Swedo 1989). The mean age of adult participants in the eight
trials that reported this variable was between 28 and 40 years
(Christenson 1991a; Grant 2009; Grant 2014; Leppink 2017; Ninan
2000; Streichenwein 1995; Swedo 1989; Van Ameringen 2010). The
average age of participants in the trial on children and adolescents
was 13 years (Bloch 2013). The mean age of participants in the trial
conducted in children, adolescents and adults was 28.1 years (Grant
2019).

Lifetime prevalence rates of comorbid psychiatric conditions were
reported in seven trials in adults. Rates of major depressive disorder
or a history of major depressive disorder ranged from 15.8% to
46.2% in four trials (Christenson 1991a; Grant 2009; Leppink 2017;
Swedo 1989); and rates of anxiety disorders ranged from 20.0%
to 75.0% in six trials (Christenson 1991a; Grant 2009; Leppink
2017; Streichenwein 1995; Swedo 1989; Van Ameringen 2010). Two
studies reported rates of 'another impulse-control disorder' as
20.0% and 36.0%, respectively (Grant 2009; Van Ameringen 2010).
The same two studies reported rates of eating disorders of 4.0% and
2.0%, respectively. One study reported rates of skin picking disorder
as 34.2%, attention-deficit hyperactivity disorder (ADHD) as 2.6%,
and obsessive-compulsive disorder (OCD) as 2.6% (Leppink 2017).
One study reported a significant rate of drug and alcohol use among
participants (30.8%; Swedo 1989), and one article stated that 52.9%
of their participants had psychiatric comorbidities, although no
further details were available (Grant 2014). The study in children
and adolescents reported rates of depression as 33.3%, anxiety
as 23.1%, ADHD as 10%, tic disorder as 7.7%, OCD as 5.1%, and
skin picking disorder as 2.6% (Bloch 2013). The study conducted
in children, adolescents and adults reported current psychotropic
medicine use as 35% (adults only = 25%; children and adolescents
only = 75%), current ADHD as 25% (adults only = 18.8%; children
and adolescents only = 50%), current depression as 35% (adults
only = 25%; children and adolescents only = 75%), current anxiety
as 30% (adults only = 18.8%; children and adolescents only =
75%), current nail-biting as 25% (adults only = 25%; children and
adolescents only = 25%) and current skin picking as 60% (adults
only = 50%; children and adolescents only = 100%) (Grant 2019).

Interventions

The 11 studies in adults included three studies of SSRIs (two
fluoxetine (Christenson 1991a; Streichenwein 1995), and one
sertraline (Dougherty 2006)); two of TCAs with predominantly
SRI actions (clomipramine (Ninan 2000; Swedo 1989)); one of
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an antipsychotic (olanzapine (Van Ameringen 2010)); one of
a glutamate modulator (NAC (Grant 2009)); two of an opioid
antagonist (naltrexone (Christenson 1994; Grant 2014)); one of
a carbocyclic sugar involved in cell signal transduction (inositol
(Leppink 2017)); and one of a flavonoid derived from milk thistle
extract with antioxidant properties (silymarin (Grant 2019)). The
single study exclusively in children and adolescents examined a
glutamate modulator (NAC (Bloch 2013)). A placebo comparison
group was employed in all but one trial, which involved an active
agent comparator (Swedo 1989). Of the four trials employing a
cross-over design (Christenson 1991a; Grant 2019; Streichenwein
1995; Swedo 1989), two involved a five-week washout period before
cross-over between fluoxetine and placebo (Christenson 1991a;
Streichenwein 1995). In  Swedo 1989, a washout period was not
employed, as desipramine was used as an active control and has
similar properties to the intervention (clomipramine); therefore,
a washout period was not deemed necessary. In  Grant 2019,  a
one-week washout period was employed between intervention
(silymarin) and placebo arms. All trials employed gradual dose
progression, except for one of the naltrexone trials (Christenson
1994), for which a constant dose was given throughout the trial.
All interventions were oral medications or placebo, taken by
participants at home.

Outcomes

In the adult studies, seven trials employed the Clinical Global
Impression – Improvement item (CGI-I) Scale to measure treatment
response (Dougherty 2006; Grant 2009; Grant 2014; Grant 2019;
Leppink 2017; Ninan 2000; Van Ameringen 2010); two trials
employed an untitled scale that measured five aspects of self-
reported TTM severity (Christenson 1991a; Streichenwein 1995);
six trials employed the validated National Institute of Mental
Health (NIMH) Trichotillomania Severity Scale (TSS) and the
Trichotillomania Impairment Scale (TIS) (Christenson 1994; Grant
2014; Grant 2019; Leppink 2017; Ninan 2000; Swedo 1989); six
trials employed the Massachusetts General Hospital Hair-Pulling
Scale (MGH-HPS) (Dougherty 2006; Grant 2009; Grant 2014; Grant
2019; Leppink 2017; Van Ameringen 2010); two trials employed the
Psychiatric Institute Trichotillomania Scale (PITS) (Dougherty 2006;
Grant 2009); one trial employed the Trichotillomania Impact Scale
(TTMIS) (Dougherty 2006); and one trial employed the Yale-Brown
Obsessive-Compulsive Scale for TTM (Van Ameringen 2010).

Secondary outcome measures employed in adult studies were the
Hamilton Rating Scale for Depression (HAM-D) (Christenson 1991a;
Dougherty 2006; Grant 2009; Grant 2014; Grant 2019; Leppink 2017;
Streichenwein 1995), the Hamilton Rating Scale for Anxiety (HAM-
A) (Grant 2009; Grant 2014; Grant 2019; Leppink 2017), the Beck
Depression Inventory (BDI) (Christenson 1991a; Dougherty 2006;
Ninan 2000; Streichenwein 1995; Van Ameringen 2010), the Beck
Anxiety Inventory (BAI) (Dougherty 2006; Van Ameringen 2010),
the State-Trait Anxiety Inventory (STAI) (Ninan 2000), the NIMH
Global Assessment Scales for Depression and Anxiety (NIMH-GASD)

(Swedo 1989), the Quality of Life Enjoyment and Satisfaction
Questionnaire (Q-LES-Q) (Dougherty 2006; Van Ameringen 2010),
the Quality of Life Inventory (QoLI) (Grant 2009; Grant 2014; Leppink
2017), and the Sheehan Disability Scale (SDS) (Grant 2009; Grant
2014; Grant 2019; Leppink 2017; Van Ameringen 2010).

The studies in children and adolescents used the CGI-I to measure
treatment response (Bloch 2013; Grant 2019). In the same studies,
the MGH-HPS, the NIMH-TSS and the Trichotillomania Scale for
Children–Child and Parent versions (TSC-C,P) were used to measure
symptom severity. The Children’s Depression Inventory (CDI) was
used to measure symptoms of depression in one of the studies
(Bloch 2013). HAM-A, HAM-D and SDS were applied in the other
study as secondary outcome measures (Grant 2019).

Excluded studies

See Characteristics of excluded studies.

We excluded 10 studies for the following reasons: non-RCT design
(Black 1992; Chamberlain 2010; Epperson 1996; Golubchik 2011;
Ninan 1998; Riley 1993; Stein 1995; Stein 1997); waiting-list
control group instead of placebo (Van Minnen 2003); and dietary
intervention, not pharmacotherapy (Dufour 2010).

Ongoing studies

We identified four ongoing studies. Three ongoing studies were
identified with protocols on ClinicalTrials.gov, and one study on the
Iranian Registry of Clinical Trials (en.ICRT.ir).

Of the three identified on ClinicalTrials.gov, one study investigated
NAC, glutathione levels and compulsivity in anorexia nervosa and
other disorders characterised by compulsive behaviour, including
TTM (NCT02794389; completed, no results posted; NCT02794389).
The second study is investigating dronabinol, a synthetic
cannabinol, in TTM and other body-focused repetitive behaviours
(NCT03530800; recruiting; NCT03530800). The last study is focusing
on an experimental drug, SXC-2023, which may a�ect glutamatergic
dysfunction and oxidative stress response (NCT03797521; active,
recruitment completed; NCT03797521). The study on IRCT.ir
investigates the individual and combined e�ects of habit-reversal
therapy (HRT) and citalopram in TTM (IRCT20181009041282N2;
active, not recruiting; IRCT20181009041282N2).

Studies awaiting classification

One study is awaiting publication of phase II trial results, which
was conducted under randomised, placebo-controlled conditions
(Ninan 1998). However, we could not find a reference for the phase
II results of this trial, and therefore have excluded the publication
of phase I results under ‘Excluded studies’.

Risk of bias in included studies

Full details of the determination of risk of bias can be found
inCharacteristics of included studies and in Figure 2 and Figure 3.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study
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Bloch 2013 ? + + + + + + ?
Christenson 1991a + + + + + + ? +
Christenson 1994 + + + + ? ? ? +
Dougherty 2006 + + + + - - ? ?

Grant 2009 + + + + + + + ?
Grant 2014 + ? + + + + + +
Grant 2019 + + + + + + + ?

Leppink 2017 + + + + + + + ?
Ninan 2000 ? ? ? + - ? ? ?

Streichenwein 1995 + + + + - ? ? ?
Swedo 1989 + + ? + + + ? ?

Van Ameringen 2010 + + + + + + + ?
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Allocation

Random sequence generation

We rated the risk of bias arising from the method of generation
of the allocation sequence as low in ten studies (Christenson
1991a; Christenson 1994; Dougherty 2006; Grant 2009; Grant 2014;
Grant 2019; Leppink 2017; Streichenwein 1995; Swedo 1989; Van
Ameringen 2010). These studies reported generating the sequence
by computer or by a random number table, or such information
was obtained from the first author. Ninan 2000 and Bloch 2013 did
not disclose a method of randomisation; therefore, the presence of
selection bias is unclear for these studies.

Allocation concealment

We rated the risk of bias arising from the method of allocation
concealment as low in ten studies (Bloch 2013; Christenson 1991a;
Christenson 1994; Dougherty 2006; Grant 2009; Grant 2019; Leppink
2017; Streichenwein 1995; Swedo 1989; Van Ameringen 2010).
These studies reported the use of central allocation (e.g. pharmacy-
controlled allocation), or this information was obtained from the
first author. Ninan 2000 and Grant 2014 did not disclose a method
of allocation; therefore, the presence of selection bias is unclear for
these studies.

Blinding

Blinding of participants and personnel (performance bias)

We rated the risk of bias arising from lack of blinding of participants
and personnel as low for 11 of the 12 studies. Most studies
reported using a placebo or other form of control that was identical
in appearance to the intervention. If not reported, blinding of
participants was confirmed by correspondence with the author
(Christenson 1991a; Christenson 1994; Dougherty 2006; Grant
2009; Grant 2014; Grant 2019; Leppink 2017; Streichenwein 1995;
Swedo 1989; Van Ameringen 2010). Bloch 2013 disclosed quadruple
blinding was employed and significant e�ort was taken to match
the placebo to NAC in appearance and smell, thus performance bias
was rated as low. Ninan 2000 did not disclose a method for blinding
participants, but stated a double-blind study design; therefore, the
presence of performance bias is unclear for this study.

Blinding of outcome assessors (detection bias)

We rated the risk of bias arising from lack of blinding of outcome
assessors as low for all studies. Most studies reported blind
outcome assessment; if not, this information was obtained from
the first author (Bloch 2013; Christenson 1991a; Christenson 1994;
Dougherty 2006; Grant 2009; Grant 2014; Grant 2019; Leppink
2017; Ninan 2000; Streichenwein 1995; Swedo 1989; Van Ameringen
2010).

Incomplete outcome data

We rated risk of attrition bias as low in eight trials which employed
ITT analysis or in which attrition rates were not di�erentially
distributed between intervention and control groups, or both
(Bloch 2013; Christenson 1991a; Grant 2009; Grant 2014; Grant 2019;
Leppink 2017; Swedo 1989; Van Ameringen 2010). We rated the risk
of attrition bias as high in three trials, in which attrition was greater
than 10% overall and/or ITT analysis was not employed, and/or
attrition rates were di�erentially distributed between intervention
and control groups (Dougherty 2006; Ninan 2000; Streichenwein

1995). Dropout rates were not reported for the Christenson 1994
trial, and therefore we assessed this trial as unclear risk of bias.

Selective reporting

We obtained trial protocols for six trials, with four trials reported
additional outcomes in their publication compared to their
protocol (Bloch 2013; Grant 2009; Grant 2014; Leppink 2017).
All outcomes from four of the protocols were reported in the
publications of the studies. Therefore, we rated the risk of reporting
bias for these trials as low (Bloch 2013; Grant 2009; Grant 2014;
Leppink 2017). One study reported an outcome in the protocol,
but not in the publication (Grant 2019). However, the results would
not change the conclusion, and therefore we rated the risk of
reporting bias as low (Grant 2019). The other trial protocol obtained
revealed no evidence for reporting bias and was also rated as low
(Van Ameringen 2010). We did not obtain trial protocols for the
remaining six trials, and therefore, we rated the risk of reporting
bias as unclear for those trials (Christenson 1991a; Christenson
1994; Dougherty 2006; Ninan 2000; Streichenwein 1995; Swedo
1989).

Other potential sources of bias

There were few other potential sources of bias. Of note, most
studies reported a marked female predominance in percentage
of participants, however the e�ect of this is unclear (Bloch 2013;
Christenson 1991a; Dougherty 2006; Grant 2009; Grant 2014; Grant
2019; Leppink 2017; Ninan 2000; Streichenwein 1995; Swedo
1989; Van Ameringen 2010). A few of the studies also reported
either industry-funding (Dougherty 2006; Streichenwein 1995; Van
Ameringen 2010), medication provided by the pharmaceutical
industry (Dougherty 2006; Ninan 2000; Streichenwein 1995), or had
authors who worked as consultants for pharmaceutical companies
(Grant 2009; Leppink 2017). The relevance of this with regards to
potential bias was rated as unclear.

E@ects of interventions

See: Summary of findings 1 Antioxidants versus placebo for
trichotillomania in adults; Summary of findings 2 Antioxidants
versus placebo for trichotillomania in adolescents; Summary of
findings 3 Antipsychotics versus placebo for trichotillomania in
adults; Summary of findings 4 Cell signal transducers versus
placebo for trichotillomania in adults; Summary of findings
5 Glutamate modulators versus placebo for trichotillomania
in adults; Summary of findings 6 Glutamate modulators
versus placebo for trichotillomania in children and adolescents;
Summary of findings 7 Opioid antagonists versus placebo for
trichotillomania in adults; Summary of findings 8 SSRIs versus
placebo for trichotillomania in adults; Summary of findings 9 TCAs
with predominantly SRI actions versus placebo for trichotillomania
in adults; Summary of findings 10 TCAs with predominantly SRI
actions versus other TCAs for trichotillomania in adults

See Summary of findings 1; Summary of findings 2; Summary
of findings 3; Summary of findings 4; Summary of findings 5;
Summary of findings 6; Summary of findings 7; Summary of
findings 8; Summary of findings 9; Summary of findings 10 for more
information on the quality of the evidence.

Please refer to Types of outcome measures for a description of the
scoring systems used in included studies.
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Comparison 1: antioxidants versus placebo for
trichotillomania in adults

Primary outcomes

Treatment response

The cross-over study by Grant 2019 showed no evidence of benefit
for silymarin (milk thistle extract) compared to placebo with regards
to treatment response in adult participants aMer six weeks of
treatment. On the Clinical Global Impressions - Improvement scale
(CGI-I), 5 of 14 (35.7%) participants in the silymarin group compared
to 4 of 14 (28.6%) participants in the placebo group showed
"much" or "very much" improvement. This excludes data from four
participants who were lost to follow-up. There was no di�erence
between groups when analysed using a best-case scenario, ITT
analysis (risk ratio (RR) 2.25, 95% confidence interval (CI) 0.84
to 5.99; 1 study, 36 participants; low-certainty evidence; Analysis
1.1.1). We rated the certainty of the evidence as low due to high
imprecision from a small sample size and wide confidence interval.

Reduction of TTM symptom severity

In this single trial, adult participants in the silymarin group showed
no di�erence in reduction of TTM symptom severity compared
to those in the placebo group on any of the outcome scales
employed, including the Clinical Global Impressions - Severity
scale (CGI-S: mean di�erence (MD) -0.50, 95% CI -1.31 to 0.31; 1
study, 27 participants; low-certainty evidence; Analysis 1.2.1), the
Massachusetts General Hospital Hair-Pulling Scale (MGH-HPS: MD
-1.80, 95% CI -6.22 to 2.62; 1 study, 27 participants; low-certainty
evidence; Analysis 1.2.2), and the National Institute of Mental
Health - Trichotillomania Severity Scale (NIMH-TSS: MD -1.00, 95%
CI -5.00 to 3.00; 1 study, 27 participants; low-certainty evidence;
Analysis 1.2.3). We rated the certainty of the evidence as low due
to high imprecision from a small sample size and wide confidence
intervals.

Secondary outcomes

Reduction of comorbid symptoms of depression

In the adult participants of the Grant 2019 study, there was no
evidence to support the treatment of comorbid symptoms of
depression with silymarin versus placebo based on the HAM-D
scale (MD 0.60, 95% CI -1.82 to 3.02; 1 study, 27 participants; low-
certainty evidence; Analysis 1.3), and both groups were under the
threshold for clinical depression at baseline and endpoint. We rated
the certainty of this evidence as low for high imprecision due to
small sample size and a wide confidence interval.

Quality of life - functional disability

In the Grant 2019 study, quality of life in adults was assessed
using the Sheehan Disability Scale (SDS). There was no evidence
to support a beneficial e�ect of silymarin versus placebo for the
improvement in functional impairment (MD -0.60, 95% CI -6.53 to
5.33; 1 study, 27 participants; low-certainty evidence; Analysis 1.4).
We rated the certainty of this evidence as low for high imprecision
due to small sample size and a wide confidence interval.

Tolerability of treatment - dropouts due to adverse events

In the Grant 2019 trial of silymarin versus placebo, no adult
participants withdrew from the study as the result of adverse events
(0% for silymarin versus 0% for placebo; 1 study, 18 participants;
low-certainty evidence; Analysis 1.5).

Tolerability of treatment - common adverse events ( > 20%)

In the Grant 2019 trial, there were five reports of adverse events
in the silymarin group; namely, nausea, upset stomach, bloating,
insomnia and headache. In addition, there were four reports of
nausea, upset stomach, bloating and dry mouth in the placebo
group. The adverse e�ects were all of mild intensity. None of the
adverse e�ects occurred at a rate of 20% or more. The trial did not
report whether these were in adult or adolescent participants.

Comparison 2: antioxidants versus placebo for
trichotillomania in adolescents

Primary outcomes

Treatment response

The adolescents in the study by Grant 2019 showed no di�erence
between silymarin and placebo in terms of number of treatment
responders using the CGI-I scale, with two of four participants (50%)
in the silymarin group showing response to treatment as compared
to one of four (25%) in the placebo group, using an ITT analysis
(RR 2.00, 95% CI 0.28 to 14.20; 1 study, 8 participants; low-certainty
evidence; Analysis 2.1). We rated the certainty of this evidence
as low for high imprecision, due to small sample size and wide
confidence interval.

Reduction of TTM symptom severity

Data calculated for adolescents in this trial showed no di�erence
in reduction of TTM symptom severity for the silymarin group
compared to those in the placebo group on any of the outcome
scales employed, including the CGI-S (MD -1.13, 95% CI -2.72
to 0.46; 1 study, 6 participants; low-certainty evidence; Analysis
2.2.1), the MGH-HPS (MD -5.87, 95% CI -17.46 to 5.72; 1 study, 6
participants; low-certainty evidence; Analysis 2.2.2), the NIMH-TSS
(MD -2.94, 95% CI -8.14 to 2.26; 1 study, 6 participants; low-certainty
evidence; Analysis 2.2.3), the Trichotillomania Scale for Children
- Child version (TSC-C: MD 0.00, 95% CI -1.25 to 1.25; 1 study, 6
participants; low-certainty evidence; Analysis 2.2.4), and the TSC-
Parent version (TSC-P: MD -1.20, 95% CI -1.48 to -0.92; 1 study, 6
participants; low-certainty evidence; Analysis 2.2.5). We assessed
the certainty of the evidence as low due to high imprecision from a
small sample size and wide confidence intervals.

Secondary outcomes

Reduction of comorbid symptoms of depression

In the adolescents in the Grant 2019 study, there was no evidence
to support the treatment of comorbid symptoms of depression
with silymarin versus placebo using the HAM-D scale (MD -1.62,
95% CI -3.98 to 0.74; 1 study, 7 participants; low-certainty evidence;
Analysis 2.3). Both the silymarin and placebo groups were under
the threshold for clinical depression at baseline and endpoint. We
rated the certainty of this evidence as low for high imprecision due
to small sample size and a wide confidence interval.

Quality of life - functional disability

Grant 2019 used the SDS to assess functional impairment for
adolescents. There was no evidence to support a beneficial e�ect
of silymarin versus placebo with regards to functional impairment
(MD -1.30, 95% CI -8.43 to 5.83; 1 study, 6 participants; low-certainty
evidence; Analysis 2.4). We rated the certainty of this evidence
as low for high imprecision due to small sample size and a wide
confidence interval.
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Tolerability of treatment - dropouts due to adverse events

In the Grant 2019 trial of silymarin versus placebo, no adolescents
withdrew from the study as the result of adverse events (0%
for silymarin versus 0% for placebo; 1 study, 4 participants; low-
certainty evidence; Analysis 2.5).

Tolerability of treatment - common adverse events ( > 20%)

As reported for adults above, in the single trial comparing silymarin
to placebo, there were five reports of adverse e�ects in the
silymarin group (nausea, upset stomach, bloating, insomnia and
headache) and four reports of adverse e�ects in the placebo group
(nausea, upset stomach, bloating and dry mouth), none of which
occurred at a rate of 20% or more, and all of mild intensity. The
trial did not report whether these were in adult or adolescent
participants.

Comparison 3: antipsychotics versus placebo for
trichotillomania in adults

Primary outcomes

Treatment response

The study by Van Ameringen 2010 yielded probable moderate
treatment e�ects for olanzapine when compared with placebo on
all primary outcome measures and was e�ective at a mean dose of
10.8 mg per day aMer a mean duration of 8.2 weeks (SD = 3.4 weeks).

On the CGI-I in a single trial, those in the olanzapine group were
more likely to respond to treatment compared with placebo, with
11 of 13 (85%) participants in the olanzapine group showing
response to treatment compared to 2 of 12 (17%) in the placebo
group, based on low-certainty evidence (RR 5.08, 95% CI 1.40 to
18.37; 1 study, 25 participants; low-certainty evidence; Analysis
3.1). The NNT with olanzapine to receive an additional beneficial
outcome was 1.5 people (95% CI 1.0 to 2.5). We rated the certainty
of the evidence as low due to high imprecision from a small sample
size.

Reduction of TTM symptom severity

In a single trial, participants in the olanzapine group showed likely
greater reduction in TTM symptom severity compared to those in
the placebo group, as seen across all outcome scales employed,
including the CGI-S (MD -1.68, 95% CI -2.31 to -1.05; 1 study, 25
participants; low-certainty evidence; Analysis 3.2.1), the MGH-HPS
(MD -4.87, 95% CI -8.84 to -0.90; 1 study, 25 participants; low-
certainty evidence; Analysis 3.2.2), and the Yale-Brown Obsessive-
Compulsive Scale for Trichotillomania (TTM-YBOCS) (MD -7.63, 95%
CI -12.35 to -2.91; 1 study, 25 participants; low-certainty evidence;
Analysis 3.2.3). We rated the certainty of the evidence as low due
to high imprecision from a small sample size. All e�ect sizes were
moderate.

Secondary outcomes

Tolerability of treatment - dropouts due to adverse events

In the Van Ameringen 2010 trial of olanzapine versus placebo, no
participants withdrew from the study as the result of adverse e�ects
(0% for olanzapine versus 0% for placebo; 1 study, 25 participants;
low-certainty evidence; Analysis 3.3).

Tolerability of treatment - common adverse events ( > 20%)

In a single trial, the most common adverse e�ects in the olanzapine
group compared to the placebo group were dry mouth (54% for
olanzapine (N = 7) versus 0% for placebo; RR 13.93, 95% CI 0.88
to 220.37; 1 study, 25 participants; low-certainty evidence; Analysis
3.4.1), fatigue (54% for olanzapine (N = 7) versus 0% for placebo; RR
13.93, 95% CI 0.88 to 220.37; 1 study, 25 participants; low-certainty
evidence; Analysis 3.4.2), increased appetite (46% for olanzapine (N
= 6) versus 0% for placebo; RR 12.07, 95% CI 0.75 to 193.73; 1 study,
25 participants; low-certainty evidence; Analysis 3.4.3), headache
(38% for olanzapine (N = 5) versus 33% for placebo (N = 4); RR
10.21, 95% CI 0.62 to 167.12; 1 study, 25 participants; low-certainty
evidence; Analysis 3.4.4) and weight gain (38% for olanzapine (N =
5) versus 8% for placebo (N = 1); RR 10.21, 95% CI 0.62 to 167.12; 1
study, 25 participants; low-certainty evidence; Analysis 3.4.5). Four
of the 25 participants experienced no adverse events. We rated the
certainty of this evidence as low due to high imprecision from a
small sample size and wide confidence intervals.

Reduction of comorbid symptoms of depression

Treatment of comorbid symptoms of depression was an outcome
of interest in the Van Ameringen 2010 study; however, no data were
reported. A narrative summary reports little to no e�ect on the Beck
Depression Inventory (Van Ameringen 2010). Summary statistics
were not available for further analysis.

Quality of life - functional disability

Quality of life was an outcome of interest in the Van Ameringen
2010 study; however, no data were reported. A narrative summary
reports little to no e�ect on the SDS and on the Quality of
Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q) (Van
Ameringen 2010. Summary statistics were not available for further
analysis.

Comparison 4: cell signal transducers versus placebo for
trichotillomania in adults

Primary outcomes

Treatment response

The study by Leppink 2017 showed no di�erence between inositol
and placebo in terms of number of treatment responders using
the CGI-I scale with 8 of 19 (42.1%) in the inositol group showing
response to treatment as compared to 6 of 12 (50%) in the placebo
group, which excluded 7 participants who failed to complete the
study. Using a best-case scenario and ITT analysis, there was no
e�ect of inositol on treatment response (RR 1.33, 95% CI 0.57
to 3.11; 1 study, 38 participants; low-certainty evidence; Analysis
4.1). We judged the certainty of this evidence as low due to high
imprecision, small sample size and wide confidence interval.

Reduction of TTM symptom severity

Using data from the trial protocol (NCT01875445 on
ClinicalTrials.gov) we calculated the e�ect size of inositol versus
placebo and found no di�erence between inositol and placebo
in the reduction of TTM symptom severity on the MGH-HPS (MD
-1.30, 95% CI -5.12 to 2.52; 1 study, 38 participants; low-certainty
evidence; Analysis 4.2.1) or on the NIMH-TSS (MD 0.00, 95% CI -3.37
to 3.37; 1 study, 38 participants; low-certainty evidence; Analysis
4.2.2). We rated the certainty of this evidence as low due to high
imprecision, small sample size and wide confidence intervals.
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Secondary outcomes

Tolerability of treatment - dropouts due to adverse events

In the Leppink 2017 trial of inositol versus placebo, no participants
withdrew from the study as the result of adverse events (0%
for inositol versus 0% for placebo; 1 study, 38 participants; low-
certainty evidence; Analysis 4.3).

Tolerability of treatment - common adverse events ( > 20%)

In the Leppink 2017 study, within the inositol treatment group there
were 11 minor adverse events reported and one case of ectopic
pregnancy, a notable major adverse event. However, it was noted
that the participant’s current birth control conferred an elevated
risk of ectopic pregnancy, thus the event was likely unrelated to
inositol.

Other minor adverse experiences reported were of mild intensity
and included nausea or upset stomach (4 of 19 (21%) for inositol
versus 2 of 19 (10.5%) for placebo; RR 2.00, 95% CI 0.41 to 9.65;
1 study, 38 participants; low-certainty evidence; Analysis 4.4.1),
stomach pain (10.5% for inositol versus 0% for placebo), diarrhoea
(10.5% for inositol versus 0% for placebo), gas (5.3% for inositol
versus 0% for placebo) and headache (10.5% for inositol versus
10.5% for placebo). RR was only calculated for adverse events with
an incidence above 20%. There was little to no di�erence between
groups regarding tolerability of treatment. We rated the certainty of
this evidence as low due to high imprecision, small sample size and
wide confidence interval.

Reduction of comorbid symptoms of depression

Leppink 2017 measured comorbid depressive symptoms using
the Hamilton Depression Rating scale (HAM-D) and found little to
no treatment type-by-time interaction for inositol versus placebo
(Leppink 2017). No further data were available for analysis.

Quality of life - functional disability

Leppink 2017 measured quality of life using the Quality of Life
Inventory (QoLI) and SDS, and found little to no treatment type-by-
time interactions for inositol versus placebo. No further data were
available for analysis (Leppink 2017).

Comparison 5: glutamate modulators versus placebo for
trichotillomania in adults

Primary outcomes

Treatment response

The study by Grant 2009 of N-acetylcysteine (NAC) versus placebo
shows that NAC at a dose of 1200 mg twice a day was probably
e�ective when compared with placebo. This finding was based on
all primary outcome measures, although it is based on a single
trial. NAC had a probable treatment e�ect on the CGI-I compared
to placebo, with a 3.5 times greater chance of responding to
treatment for those receiving NAC (RR 3.50, 95% CI 1.34 to 9.17; 1
study, 50 participants; moderate-certainty evidence; Analysis 5.1),
and a number needed to treat (NNT) for an additional favourable
outcome of 2.5 people (95% CI of 2 to 6). We judged the certainty
of the evidence as moderate, downgrading for imprecision due to
small sample size.

Reduction of TTM symptom severity

Reduction of symptoms as measured by the CGI-S showed a
probable benefit for NAC over placebo, although based on a single
trial (MD -1.24, 95% CI -1.93 to -0.55; 1 study, 50 participants;
moderate-certainty evidence; Analysis 5.2.1). This likely beneficial
e�ect in favour of NAC over placebo was also found on the patient-
rated MGH-HPS (MD -5.60, 95% CI -8.50 to -2.70; 1 study, 50
participants; moderate-certainty evidence; Analysis 5.2.2) and the
Psychiatric Institute Trichotillomania Scale (PITS: MD -6.90, 95%
CI -10.56 to -3.24; 1 study, 50 participants; moderate-certainty
evidence; Analysis 5.2.3). The treatment e�ect on the MGH-HPS was
first noted at nine weeks. We judged the certainty of the evidence
as moderate for each scale, and downgraded for imprecision due to
small sample size.

Secondary outcomes

Reduction of comorbid symptoms of depression

In the Grant 2009 study, which compared NAC to placebo,
depression severity was assessed using the HAM-D. No clinical
depression was detected in the group at baseline. No evidence was
found to support the treatment of comorbid depression with NAC
compared to placebo, based on a single trial (HAM-D: MD -0.96, 95%
CI -2.88 to 0.96; 1 study, 50 participants; low-certainty evidence;
Analysis 5.3). We judged the certainty of the evidence as low due
to high imprecision from a small sample size and wide confidence
interval.

Quality of life - functional disability

For NAC versus placebo, SDS was used to measure psychosocial
functioning and quality of life. Although there appeared to be some
improvement in functioning and quality of life for those assigned to
the NAC group, the evidence suggests no di�erence for the outcome
on the Sheehan Disability Scale, based on a single trial (SDS: MD
-2.76, 95% CI -5.58 to 0.06; 1 study, 50 participants; low-certainty
evidence; Analysis 5.4) (Grant 2009). We rated the certainty of the
evidence as low due to high imprecision from a small sample size
and wide confidence interval.

Tolerability of treatment - dropouts due to adverse events

In the Grant 2009 trial of NAC versus placebo, no participants
withdrew from the study as the result of adverse events (0% for
NAC versus 0% for placebo; 1 study, 50 participants; low-certainty
evidence; Analysis 5.5).

Tolerability of treatment - common adverse events ( > 20%)

In the Grant 2009 trial of NAC versus placebo, participants receiving
NAC (N = 25) did not experience any adverse e�ects. Of participants
receiving placebo (N = 25), one complained of nausea (4%), two of
diarrhoea (8%) and one of cough (4%). We did not calculate the risk
ratio as no adverse event had a prevalence higher than 20%.

Comparison 6: glutamate modulators versus placebo for
trichotillomania in children and adolescents

Primary outcomes

Treatment response

The study by Bloch 2013 of N-acetylcysteine (NAC) versus placebo
showed little to no treatment e�ect on the CGI-I for NAC, although
based on a single trial in children and adolescents (RR 1.19, 95%
CI 0.37 to 3.77; 1 study, 39 participants; Analysis 6.1). We rated the
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certainty of this evidence as low due to high imprecision from a
small sample size and wide confidence interval.

Reduction of TTM symptom severity

Evidence for TTM symptom severity reduction, as measured by the
MGH-HPS, suggests a potentially large benefit for NAC over placebo
in reducing TTM symptom severity, although based on a single
trial in children and adolescents (MD -2.83, 95% CI -3.76 to -1.90;
1 study, 39 participants; low-certainty evidence; Analysis 6.2.1). A
likely e�ect in favour of NAC over placebo was also found on the
NIMH-TSS (MD -1.33, 95% CI -1.97 to -0.69; 1 study, 39 participants;
low-certainty evidence; Analysis 6.2.2). Little to no e�ect was found
for NAC compared to placebo on the Trichotillomania Scale for
Children - Child version (TSC-C: MD -0.08, 95% CI -0.22 to 0.06; 1
study, 39 participants; low-certainty evidence; Analysis 6.2.3) or
Parent version (TSC-P: MD -0.05, 95% CI -0.16 to 0.06; 1 study, 39
participants; low-certainty evidence; Analysis 6.2.4). We rated the
certainty of this evidence as low due to high imprecision from a
small sample size.

Secondary outcomes

Reduction of comorbid symptoms of depression

In the Bloch 2013 study, which compared NAC to placebo,
depression severity was assessed using the Children's Depression
Inventory (CDI). At baseline assessment, 20% of participants
reported current depression. The evidence suggests benefit for the
placebo group compared to the NAC group on the CDI, although
based on a single trial (MD 3.1, 95% CI 1.91 to 4.29; 1 study, 39
participants; low-certainty evidence; Analysis 6.3). We rated the
certainty of this evidence as low due to high imprecision from a
small sample size.

Tolerability of treatment - dropouts due to adverse events

In the Bloch 2013 trial of NAC versus placebo, one participant in the
NAC group developed a whole-body rash at week 4 and withdrew
from the study as a result of this adverse event. There was no
di�erence between NAC and placebo groups regarding attrition
rate due to adverse events (5% for NAC versus 0% for placebo; RR
2.86, 95% CI 0.12 to 66.11; 1 study, 39 participants; low-certainty
evidence; Analysis 6.4). We rated the certainty of this evidence as
low due to high imprecision from a small sample size and a wide
confidence interval.

Tolerability of treatment - common adverse events ( > 20%)

In the Bloch 2013 trial of NAC versus placebo, nausea was
experienced by participants receiving both NAC (6 of 20; 30%) and
placebo (12 of 19; 63%). Nausea was reported more frequently in
the placebo group in this single trial (RR 0.47, 95% CI 0.22 to 1.01; 1
study, 39 participants; low-certainty evidence; Analysis 6.5). There
were no other common adverse events ( > 20%) in either group. We
rated the certainty of this evidence as low due to high imprecision
from a small sample size and a wide confidence interval.

Quality of life - functional disability

This was not an outcome of interest in the Bloch 2013 study;
therefore, no data were available.

Comparison 7: opioid antagonists versus placebo for
trichotillomania in adults

Two studies compared naltrexone to placebo (Christenson 1994;
Grant 2014). We report the results of the two studies together,
although we could not fully synthesise the results. Most analyses
were possible for only one of the two studies (Grant 2014), due
to lack of available data from the other study (Christenson 1994).
However, we did conduct meta-analysis for the first outcome of
treatment response.

Primary outcomes

Treatment response

The study by Grant 2014 reports little to no di�erence between
naltrexone and placebo in terms of number of treatment
responders on the CGI-I with 9 of 25 (36%) of those in the naltrexone
group showing “much” or “very much” improvement as compared
to 9 of 26 (34.6%) of those in the placebo group. The study
by Christenson 1994 was not published, and the study authors
have not kept the raw data. They report that three (43%) of the
participants receiving naltrexone as compared to zero (0%) in the
placebo group experienced a greater than 50% reduction in TTM
symptom severity as measured by the NIMH-TSS. Meta-analysis
showed no beneficial treatment e�ect; however, the evidence is
very uncertain about the e�ect of opioid antagonists on treatment
response (RR 2.14, 95% CI 0.25 to 18.17; I2 = 59%; 2 studies, 68
participants; very low-certainty evidence; Analysis 7.1). We rated
the certainty of this evidence as very low due to inconsistency and
high imprecision from a small sample size and a wide confidence
interval.

Reduction of TTM symptom severity

In the study by Grant 2014, on the CGI-S, there was no e�ect of
naltrexone versus placebo in reducing TTM symptom severity (MD
-0.37, 95% CI -1.10 to 0.36; 1 study, 51 participants; low-certainty
evidence; Analysis 7.2.1). On the MGH-HPS, their primary outcome
for reduction in TTM symptom severity, there was no e�ect of
naltrexone versus placebo (MD -1.14, 95% CI -4.18 to 1.90; 1 study,
51 participants; low-certainty evidence; Analysis 7.2.2). Using the
NIMH-TSS scale, there was also no e�ect seen (MD -0.79, 95%
CI -3.62 to 2.04; 1 study, 51 participants; low-certainty evidence;
Analysis 7.2.3). We rated the certainty of the evidence as low due
to high imprecision from a small sample size and wide confidence
intervals.

Christenson 1994 reported evidence for benefit of naltrexone based
on the NIMH-TSS, although summary statistics were unavailable
for meta-analysis. The other outcome measures, however, did not
yield evidence in favour of naltrexone on the NIMH-Trichotillomania
Impairment Scale (NIMH-TIS), the NIMH Physician Rating Scale
score, the number of hair-pulling episodes, and the estimated
number of hairs pulled as per narrative summaries in the original
abstract. We did not assess the certainty of the evidence for this
study as we were unable to calculate MD or SMD, and it was not clear
which statistical tests were employed.

Secondary outcomes

Reduction of comorbid symptoms of depression

In the Grant 2014 study, there was no evidence to support the
treatment of comorbid symptoms of depression with naltrexone
versus placebo based on the HAM-D scale (MD 0.66, 95% CI -1.26 to
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2.58; 1 study, 51 participants; low-certainty evidence; Analysis 7.3),
and both groups were under the threshold for clinical depression
at baseline and endpoint. We rated the certainty of the evidence
as low for high imprecision due to small sample size and a wide
confidence interval.

In the Christenson 1994 study, no data measuring comorbid
symptoms of depression were available as this was not an outcome
of interest.

Quality of life - functional disability

In the Grant 2014 study, no evidence was found on the SDS to
support the use of naltrexone versus placebo for the reduction of
functional disability (MD -1.91, 95% CI -5.82 to 2.00; 1 study, 51
participants; low-certainty evidence; Analysis 7.4). We rated the
certainty of the evidence as low due to high imprecision from a
small sample size and a wide confidence interval.

Quality of life - reduction of functional disability was not an
outcome of interest for the other naltrexone trial (Christenson
1994); therefore, no data were available.

Tolerability of treatment - common adverse events ( > 20%)

In the Grant 2014 study of naltrexone, there were few adverse
experiences. Sedation was the only reported adverse e�ect that
occurred more frequently in those taking naltrexone (3 of 25; 12%)
compared to placebo (1 of 26; 3.8%), although based on a single
trial (RR 3.12, 95% CI 0.35 to 28.03; 1 study, 51 participants; low-
certainty evidence; Analysis 7.5). Liver function testing by alanine
aminotransferase (ALT), aspartate aminotransferase (AST) and ALT/
AST ratio demonstrated little to no change between or within
groups from baseline to endpoint. We rated the certainty of the
evidence as low due to high imprecision from a small sample size
and wide confidence interval.

No data related to adverse e�ects were derived from the other trial
on naltrexone versus placebo as this was not an outcome of interest
(Christenson 1994).

Tolerability of treatment - dropouts due to adverse events

This was not an outcome of interest in either the Grant 2014 or
Christenson 1994 studies; therefore, no data were available.

Comparison 8: SSRIs versus placebo for trichotillomania in
adults

Within the SSRI class, two studies of fluoxetine versus placebo
presented drug-by-period interaction data as F, df and P values
(Christenson 1991a; Streichenwein 1995). Neither of the principal
authors of these studies was able to provide the original data from
the trials to make individual participant analysis (IDP) possible.
Therefore, we describe the results of these trials individually. For
the third SSRI study, a sertraline study, we obtained mean change
scores for the primary outcome measure from the first author
(Dougherty 2006). None of the SSRI trials reported e�ect of SSRI
on treatment response compared to placebo; therefore, data were
unavailable for further analysis of this outcome.

Primary outcomes

Treatment response

Dichotomous treatment response was not an outcome of interest
in the Christenson 1991a, Dougherty 2006 or Streichenwein 1995
studies; therefore, no further data were available for analysis.

Reduction of TTM symptom severity

Results of the initial 12-week phase of the Dougherty 2006 trial
comparing sertraline versus placebo were not published, as this
phase of the trial was not the focus of the study. We obtained
from the first author the mean change scores on their primary
outcome measure, the MGH-HPS (mean change score for sertraline
= -1.53, SD 5.54; mean change score for placebo = -1.06, SD 5.34).
Our analysis showed the evidence was very uncertain with regards
to the e�ect of sertraline compared with placebo in reduction of
TTM symptom severity, based on a single trial (MD -0.47, 95% CI
-4.30 to 3.36; 1 study, 31 participants; very low-certainty evidence;
Analysis 8.2). We judged the certainty of this evidence as very low
due to indirectness (using mean change scores rather than MD),
high imprecision (wide confidence interval and small sample size)
and risk of attrition bias.

Secondary outcomes

Reduction of comorbid symptoms of depression

In the cross-over study by Christenson 1991a, mean baseline scores
on both the HAM-D and the BDI were below the threshold for clinical
depression. Mean di�erences between fluoxetine and placebo
showed no di�erence on either scale (HAM-D: MD 0.80, 95% CI -1.90
to 3.50; 1 study, 32 participants; low-certainty evidence; Analysis
8.3). A drug-by-period interaction was noted for the HAM-D scores,
but in the opposite direction of that anticipated: an improvement
in depression was observed during the placebo phase and a
worsening of depression during the fluoxetine phase. We rated the
certainty of this evidence as low due to imprecision with a wide
confidence interval and small sample size.

In the cross-over study by Streichenwein 1995, mean baseline
scores on both the HAM-D and the BDI were below the threshold
for clinical depression. Scores from the fluoxetine and placebo
treatment periods were combined, so that the e�ect of fluoxetine
cannot be di�erentiated from the e�ect of placebo. No drug-by-
period interaction was reported for the HAM-D or the BDI. We
did not rate the certainty of this evidence as we were unable to
calculate MD or SMD.

No data were available on symptoms of comorbid depression for
the pharmacotherapy phase of the trial comparing sertraline versus
placebo (Dougherty 2006). However, a narrative summary stated
that there were no di�erences between groups observed on final
scores on the HAM-D or BDI (Dougherty 2006).

Tolerability of treatment - dropouts due to adverse events

In the Christenson 1991a cross-over trial of fluoxetine versus
placebo, 1 of 17 participants (5.9%) withdrew from the trial
aMer developing urticaria during week four of fluoxetine. In the
Streichenwein 1995 cross-over trial of fluoxetine versus placebo,
1 of 23 participants (4.3%) withdrew from the trial during the
fluoxetine phase because of a severe serum sickness–like syndrome
during week seven. Meta-analysis shows no e�ect of fluoxetine on
dropouts due to adverse events, based on two trials (5.1% for SSRI
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versus 0% for placebo; RR 3.00, 95% CI 0.33 to 27.62; I2 = 0%; 2
studies, 78 participants; low-certainty evidence; Analysis 8.4). We
judged the certainty of this evidence as low due to high imprecision
from a small sample size and wide confidence interval. No data
were available on adverse drug e�ects for the pharmacotherapy
phase of the trial comparing sertraline to placebo, as it was not an
outcome of interest for this study (Dougherty 2006).

Tolerability of treatment - common adverse events ( > 20%)

In the Christenson 1991a trial, the most common adverse event was
nausea, which was reported in 5 of 17 (29.4%) participants taking
fluoxetine and in 2 of 17 (11.8%) of participants taking placebo (RR
2.5, 95% CI 0.56 to 11.16; 1 study, 34 participants; low-certainty
evidence; Analysis 8.5.1). We rated the certainty of this evidence
as low due to high imprecision and risk of attrition bias. In the
Streichenwein 1995 trial, common adverse events were categorised
as central nervous system (CNS) and gastrointestinal (GIT) e�ects.
CNS e�ects (including nightmares, insomnia, dizziness, irritability,
anxiety and a feeling of doom) as a category a�ected 22 of
23 participants (95.7%) during the fluoxetine phase of the trial
versus 16 of 23 participants (69.6%) during the placebo phase
in this single trial (RR 1.38, 95% CI 1.04 to 1.83; 1 study, 46
participants; low-certainty evidence; Analysis 8.5.2). GIT e�ects
(including decreased appetite, diarrhoea, constipation, nausea,
increased weight, abdominal pain and dyspepsia) as a category
a�ected 14 of 23 participants (60.9%) in the fluoxetine phase of the
trial and only 3 of 23 participants (13.0%) during the placebo phase
(RR 4.67, 95% CI 1.55 to 14.09; 1 study, 46 participants; low-certainty
evidence; Analysis 8.5.3). We rated the certainty of this evidence as
low due to high imprecision and risk of attrition bias. No data were
available on adverse drug e�ects for the pharmacotherapy phase
of the trial comparing sertraline versus placebo as it was not an
outcome of interest for this trial (Dougherty 2006).

Quality of life - functional disability

There were no data available for analysis of the e�ect of sertraline
on quality of life or functional disability compared to placebo.
A narrative summary of the e�ect of sertraline on quality of life
compared to placebo states that no di�erences between groups
were observed in final scores on the Quality of Life Enjoyment and
Satisfaction Questionnaire (Q-LES-Q) (Dougherty 2006).

Data were unavailable from the fluoxetine versus placebo trials
as quality of life was not an outcome of interest in these studies
(Christenson 1991a; Streichenwein 1995).

Comparison 9: TCAs with predominantly SRI actions versus
placebo for trichotillomania in adults

One parallel-arm trial of clomipramine versus placebo is included in
the review (Ninan 2000). The evidence was very uncertain regarding
the e�icacy of clomipramine in this study.

Primary outcomes

Treatment response

In the study by Ninan 2000, scores on the CGI-I favoured
clomipramine, with 4 of 10 participants in the clomipramine group
showing response to treatment, compared with 0 of 6 in the placebo
group. The evidence from this single trial was very uncertain (RR
5.73, 95% CI 0.36 to 90.83; 1 study, 16 participants; very low-
certainty evidence; Analysis 9.1). We rated the overall certainty of

the evidence as very low due to risk of attrition bias and high
imprecision from a small sample size and wide confidence interval.

Reduction of TTM symptom severity

Reduction of TTM symptom severity was reported on the NIMH-
TIS and the NIMH-TSS. On the NIMH-TIS, there was very uncertain
evidence about the e�ect of clomipramine on the reduction of
TTM symptom severity compared to placebo, based on a single
trial (MD 1.60, 95% CI -0.82 to 4.02; 1 study, 16 participants; very
low-certainty evidence; Analysis 9.2.1). We rated the certainty of
the evidence as very low due to risk of attrition bias and high
imprecision due to small sample size and wide confidence interval.

On the NIMH-TSS, there was very uncertain evidence about the
e�ect of clomipramine on the reduction of TTM symptom severity
compared to placebo in a single trial (MD -3.00, 95% CI -6.52 to
0.52; 1 study, 16 participants; very low-certainty evidence; Analysis
9.2.2). We rated the certainty of the evidence as very low due to risk
of attrition bias and high imprecision due to small sample size and
wide confidence interval.

Secondary outcomes

Tolerability of treatment - dropouts due to adverse events

In the Ninan 2000 trial of clomipramine versus placebo, 3 of 10
participants (30%) receiving clomipramine dropped out of the
study because of significant drug-related adverse e�ects, although
it is not stated which adverse e�ects caused participants to
withdraw from the study. There was very uncertain evidence for
increased dropouts due to adverse events in the clomipramine
group compared to the placebo group, based on this single trial
(30% for clomipramine versus 0% for placebo; RR 4.45, 95% CI
0.27 to 73.81; 1 study, 16 participants; very low-certainty evidence;
Analysis 9.3). We rated the certainty of the evidence as very low due
to risk of attrition bias and high imprecision from a small sample
size and wide confidence interval.

Tolerability of treatment - common adverse events ( > 20%)

Common adverse e�ects in participants taking clomipramine, in
a single trial, were tremor (3 of 10; 30%) (RR 4.45, 95% CI 0.27 to
73.81; 1 study, 16 participants; very low-certainty evidence; Analysis
9.4.1), sedation (2 of 10; 20%) (RR 3.18, 95% CI 0.18 to 56.95; 1
study, 16 participants; very low-certainty evidence; Analysis 9.4.2),
dry mouth (2 of 10; 20%) (RR 3.18, 95% CI 0.18 to 56.95; 1 study,
16 participants; very low-certainty evidence; Analysis 9.4.3) and
constipation (2 of 10; 20%) (RR 3.18, 95% CI 0.18 to 56.95; 1 study,
16 participants; very low-certainty evidence; Analysis 9.4.4). There
is very uncertain evidence regarding the e�ect of clomipramine
compared to placebo on the risk of experiencing the above adverse
events, although the six participants who were taking placebo in
the Ninan 2000 trial reported no adverse events. We rated the
certainty of this evidence as very low due to high imprecision from
small sample size, wide confidence intervals and risk of attrition
bias.

Reduction of comorbid symptoms of depression

This was not an outcome of interest in the Ninan 2000 study;
therefore, no further data were available for analysis.
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Quality of life - functional disability

This was not an outcome of interest in the Ninan 2000 study;
therefore, no further data were available for analysis.

Comparison 10: TCAs with predominantly SRI actions versus
other TCAs for trichotillomania in adults

Primary outcomes

Treatment response

The Swedo 1989 study provided evidence that clomipramine may
be e�ective when compared with desipramine on the unvalidated
Physician-Rated Clinical Progress scale (PRCP) for treatment
response (MD -4.00, 95% CI -6.13 to -1.87; 1 study, 26 participants;
low-certainty evidence; Analysis 10.1). We rated the certainty of the
evidence as low due to high imprecision from a small sample size.
Dichotomous treatment response was not measured using a formal
scale in the original study, and therefore dichotomous treatment
response is not available for analysis.

Reduction of TTM symptom severity

Clomipramine may have a beneficial e�ect on the reduction of
TTM symptom severity compared to desipramine on the NIMH-TIS,
although based on a single trial (MD -2.00, 95% CI -3.58 to -0.42; 1
study, 26 participants; low-certainty evidence; Analysis 10.2.1). On
another measure, the NIMH-TSS, in the same trial clomipramine
showed no e�ect on reduction of TTM symptom severity (MD
-3.80, 95% CI -8.08 to 0.48; 1 study, 26 participants; low-certainty
evidence; Analysis 10.2.2). We assessed the overall certainty of this
evidence as low due to high imprecision from a small sample size.

Secondary outcomes

Reduction of comorbid symptoms of depression

In the study by Swedo 1989, the NIMH-GASD was used to assess
severity of depression symptoms. The study authors report that
no participants scored in the range of clinical depression at the
beginning of the study. There was no di�erence in e�ect between
clomipramine and desipramine (MD -0.7, 95% CI -1.6 to 0.2; 1 study,
26 participants; low-certainty evidence; Analysis 10.3). We judged
the overall certainty of this evidence as low due to high imprecision
from a small sample size.

Tolerability of treatment - dropouts due to adverse events

In the Swedo 1989 cross-over study comparing clomipramine
versus desipramine, of the 13 participants, none withdrew because
of adverse events (0% for clomipramine versus 0% for desipramine;
1 study, 26 participants; low-certainty evidence; Analysis 10.4).

Tolerability of treatment - common adverse events ( > 20%)

The three common adverse events a�ecting participants in this
single trial (N = 13) were constipation (5 of 13 (38.5%) for
clomipramine compared with 6 of 13 (46.2%) for desipramine;
RR 0.83, 95% CI 0.34 to 2.06; 1 study, 26 participants; low-
certainty evidence; Analysis 10.5.1), dry mouth (5 of 13 (38.5%) for
clomipramine and 8 of 13 (61.5%) for desipramine; RR 0.63, 95%
CI 0.28 to 1.41; 1 study, 26 participants; low-certainty evidence;
Analysis 10.5.2) and tremor (7 of 13 (53.8%) for clomipramine
and 3 of 13 (23.1%) for desipramine; RR 2.33, 95% CI 0.77 to
7.10; 1 study, 26 participants; low-certainty evidence; Analysis
10.5.3). The authors report that there were no di�erences between
clomipramine and desipramine with regards to adverse e�ects. We

judged the certainty of the evidence for common adverse events
as low due to high imprecision from a small sample size and wide
confidence intervals.

Quality of life - functional disability

This was not an outcome of interest in the Swedo 1989 study;
therefore, no further data were available for analysis.

Heterogeneity

There were not enough studies to permit investigation of
heterogeneity and its clinical sources. Heterogeneity for individual
outcomes is addressed in the relevant section above.

Subgroup analyses

There were insu�icient studies to permit a subgroup analysis ( < 10
studies per subgroup).

Sensitivity analyses

There were insu�icient studies to allow a sensitivity analysis ( < 10
studies for any single outcome).

Publication bias

There were insu�icient studies to permit detection of publication
bias ( < 10 studies in any comparison).

D I S C U S S I O N

Summary of main results

Overall, a small body of evidence is available on pharmacotherapy
for TTM. Twelve studies, all RCTs, are included in this review,
all published between 1989 and 2019. Three studies of SSRIs
(Christenson 1991a; Dougherty 2006; Streichenwein 1995), two
studies of TCAs with predominantly SRI actions (Ninan 2000; Swedo
1989), two studies of opioid antagonists (Christenson 1994; Grant
2014), and two studies of glutamate modulators were included
(Bloch 2013; Grant 2009). The three remaining studies focused on
an atypical antipsychotic (Van Ameringen 2010), an antioxidant
(Grant 2019), and a cell signal transducer (Leppink 2017). The
eleven studies in adults involved a total of 298 participants with
a mean sample size of 27 participants per trial and a range of 13
(Swedo 1989), to 51 participants (Grant 2014). Only one included
study was conducted exclusively in children and adolescents, which
had a sample size of 39 participants (Bloch 2013). One study
included 4 adolescent and 18 adult participants in a single cross-
over study (Grant 2019).

We did not conduct meta-analysis across medication classes due
to the varying neurochemical actions of the agents utilised. For
adults, meta-analysis within medication class was undertaken
for the following select outcomes with su�icient data: treatment
response to opioid antagonists across two studies (Christenson
1994; Grant 2014), and dropout rate due to adverse events with
SSRIs across two studies (Christenson 1991a; Streichenwein 1995).
The remaining classes each contained a single study (antioxidants,
antipsychotics, cell signal transducers and glutamate modulators)
or had multiple studies that could not be combined due
to di�erent comparator groups (TCAs with predominantly SRI
actions). We primarily conducted analyses on data from single
studies, generating summary statistics in the form of MDs and
RRs for our outcomes of interest. For children and adolescents,
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we included only two studies in this review (Bloch 2013; Grant
2019). As they investigated di�erent medications, meta-analysis
was not possible. For these studies of a glutamate modulator and
an antioxidant, we report summary statistics in the form of MDs and
RRs for our outcomes of interest.

Overall, it is di�icult to draw high-quality conclusions of treatment
e�icacy, as most medications are represented by a single,
relatively small trial. However, four individual trials in adults
demonstrated preliminary evidence for the possible e�icacy of
three individual agents. Clomipramine (a TCA with predominantly
SRI action) showed potential benefit compared to desipramine in
reducing TTM symptom severity, with low-certainty (Swedo 1989).
Olanzapine, an atypical antipsychotic, also showed a possible
beneficial e�ect on treatment response compared to placebo, and
reduced TTM symptom severity, again albeit with low-certainty
(Van Ameringen 2010). There was also evidence of a probable,
beneficial e�ect of NAC (a glutamate modulator) on treatment
response and reduction of TTM symptom severity in adults, with
moderate-certainty in the e�ect estimate, although based on a
single trial (Grant 2009).

A single RCT in children and adolescents found evidence that
NAC may have a potential beneficial e�ect on TTM symptom
severity in children and adolescents compared to placebo (Bloch
2013). However, this finding may have been influenced by baseline
di�erences between intervention and placebo groups on the MGH-
HPS and NIMH-TSS. This finding was also not consistent across
all rating scales of TTM symptom severity, suggesting the need
for further studies, and certainty in this estimate is low. Moreover,
the study showed no beneficial treatment e�ect of NAC when
measuring treatment response on the CGI-I (Bloch 2013). This
may indicate di�erences in the neurobiology of TTM in adults and
children. Additionally, the inconsistency between self-reported and
clinician-rated scales suggests a need for further scale validation
studies in children and adolescents with TTM. As trichotillomania is
a disorder commonly occurring in childhood, this warrants further
investigation.

The overall certainty of the evidence as per GRADE ratings
was low on average, with only NAC having some moderate-
certainty evidence for possible beneficial e�ects in adults. Common
factors for downgrading the certainty of evidence included wide
confidence intervals and small sample size. We found no further
substantial evidence of beneficial or harmful e�ects for fluoxetine,
sertraline, desipramine, naltrexone, silymarin or inositol.

Overall completeness and applicability of evidence

We have presented data from all published and unpublished trials
that assessed the e�icacy and tolerability of pharmacotherapeutic
options for adult TTM and TTM in children and adolescents. The
current evidence base of RCTs is not su�icient to permit robust
meta-analysis; thus, there was insu�icient evidence to confirm or
refute the e�icacy or acceptability of any particular agent or class
of medication for the treatment of TTM in adults or in children
and adolescents. There is a particular lack of randomised, placebo-
controlled trials for the treatment of paediatric TTM. As TTM oMen
has its onset in childhood or adolescence, this is an important area
that warrants further investigation.

The 12 included studies cover 7 di�erent medication classes;
therefore, evidence within individual medication classes is

insu�icient to generalise from individual agents to class. A greater
number of larger studies across a broad range of medication classes
is needed before robust conclusions can be drawn from meta-
analysis. Nevertheless, evidence from single studies suggests that
certain medications (clomipramine, olanzapine, NAC) may provide
some benefit in adults (Grant 2009; Swedo 1989; Van Ameringen
2010) or children and adolescents (NAC: Bloch 2013).

Meta-analysis was restricted by methodological heterogeneity in
terms of statistical reporting, and the use of a wide variety of TTM
symptom scales, including some that have not been well validated
or previously published. This is a matter of concern because
evidence indicates that unpublished rating scales are more likely
to favour the treatment group over the control group (Marshall
2000). Several possible reasons have been proposed for this, one
of which is that post hoc 'adjustment' of unpublished scales by
removing unfavourable items can skew the results in favour of the
treatment group (Marshall 2000). In future studies, the use of one or
two validated symptom scales, such as the CGI-I and MGH-HPS, and
reporting group means and variance will enhance the meta-analytic
options.

It is important for future studies to include participants with
psychiatric comorbidities, and to measure and report participant
response to medication (e.g. depression and anxiety). The
exclusion of participants with comorbid disorders means that
study participants are likely not a good representation of clinical
populations. Amongst the included studies in this review, three
studies excluded participants with comorbid psychiatric disorders
(Dougherty 2006; Swedo 1989; Van Ameringen 2010); three studies
excluded participants with bipolar disorder, dementia, psychotic
disorders or substance use disorders (Grant 2014; Grant 2019;
Leppink 2017); one study excluded only participants with bipolar
disorder or psychotic disorders (Grant 2009); and two studies did
not specify comorbidities (Christenson 1994; Ninan 2000). The
study exclusively in children and adolescents excluded participants
with bipolar disorder, psychotic disorder, substance use disorder,
developmental disorder or mental retardation (Bloch 2013). Where
information about comorbidities was available, we extracted and
reported it.

With the exception of clomipramine and desipramine, direct
comparisons of the relative clinical e�ectiveness of medications
in treating TTM are lacking. Direct comparisons of agents
may shed light on the neurobiology and treatment of TTM.
Clomipramine, which exhibits potent serotonergic activity, showed
potential, positive treatment e�ects, which were lacking for other
strongly serotonergic agents – namely, the SSRIs included in
this study. This observation may be explained by clomipramine’s
noradrenergic metabolite, desmethylclomipramine (Maj 1982).
However, desipramine, which has strong noradrenergic e�ects,
failed to produce potentially positive treatment e�ects. This
suggests the involvement of both serotonergic and noradrenergic
pathways and is supported by positive findings from an open-
label trial of venlafaxine, a serotonin-noradrenaline reuptake
inhibitor (SNRI), which has both serotonergic and noradrenergic
e�ects (Ninan 1998). Thus, the role of specific monoamines
requires further study with head-to-head comparisons of agents
from within medication classes to investigate the roles of each
neurotransmitter in turn.

A multiple-treatment meta-analysis (MTM) might be a useful
method in future updates of this review to allow comparison of
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three or more di�erent interventions (potentially from di�erent
studies) in one meta-analysis. For MTM to be performed, the
included studies would have to be similar in all ways other than the
interventions being compared, which is currently not the case.

Given the relative lack of evidence to confirm or refute e�icacy
of any particular medication in treating TTM in adults or children
and adolescents, the presence of a comorbid disorder that
is known to be responsive to medication may be useful in
choosing a medication. Currently, there is no established first-
line recommendation for medication in TTM (Farhat 2020; Grant
2016). The presence of psychiatric comorbidities, such as anxiety
or depressive disorders, may play a role in selecting an appropriate
treatment option. Similarly, knowledge of common adverse events
associated with each medication may further assist clinical
decision-making.

Whilst medication may provide some benefit in treating TTM, habit-
reversal therapy and other psychotherapeutic approaches remain
viable first-line treatment options, as discussed in other reviews
(Bloch 2007; Farhat 2020; Rehm 2015).

Future treatment options include the cannabinoid agonist
dronabinol (NCT03530800 on ClinicalTrials.gov; NCT03530800),
an experimental drug targeting System xc- called SXC-2023

(NCT03797521 on ClinicalTrials.gov; NCT03797521), and other NAC
derivatives that improve blood-brain barrier permeability being
developed by Promentis Pharmaceuticals (patents.google.com/
patent/WO2015070034A1/en).

Quality of the evidence

This review included 12 studies of 341 participants, in
total spanning 7 di�erent medication classes (SSRIs, TCAs,
antipsychotics, opioid antagonists, glutamate modulators,
antioxidants and cell signal transducers). The number of
participants in the included studies was very small, ranging from
13 to 51, and 4 of the 12 included studies had fewer than
20 participants. Small sample size was the primary reason for
downgrading the certainty of the evidence.

In addition to these small numbers, attrition rates of greater than
10% were seen in 7 of the 12 trials (Bloch 2013; Dougherty 2006;
Grant 2014; Grant 2019; Leppink 2017; Ninan 2000; Streichenwein
1995). In the Dougherty 2006 study, 37 participants were randomly
assigned, but only 31 of the 37 participants had their outcome data
included in the final analysis, representing an attrition rate of 19%.
In the Ninan 2000 study, 23 participants were randomly assigned
and data from only 16 participants were analysed, for an attrition
rate of 30%. In the Streichenwein 1995 study, 23 participants were
randomly assigned with data from only 16 participants included
in the final analysis, for an attrition rate of 30%. These trials did
not employ intention-to-treat (ITT) analyses, representing a high
risk of attrition bias. Four other studies by Bloch 2013, Grant 2014,
Grant 2019 and Leppink 2017 had attrition rates of 10% (4 of 39
participants), 14% (7 of 51 participants), 18% (4 of 22 participants)
and 18% (7 of 38 participants), respectively, but all randomised
participants were included in analyses using an ITT principle.

The use of di�erent, unvalidated scales in some of the included
studies diminishes the certainty of evidence available from these
studies. For example, two studies used a self-reported rating scale
that relied on participants to count the number of hair-pulling

episodes, as well as to rate the urgency and severity of hair-pulling
(Christenson 1991a; Streichenwein 1995). Given that hair-pulling is
oMen done without awareness, participants may be limited in their
ability to keep track of their own hair-pulling.

Protocols for some of these trials were not publicly available,
which limited our ability to determine whether there was reporting
bias that might in turn have influenced outcomes. In line
with other e�orts to enhance replicability, we would encourage
publication of TTM clinical trial protocols in the future. More recent
trials had published protocols on the ClinicalTrials.gov portal
(www.clinicaltrials.gov/), which aids interrogation of possible
reporting bias.

Four of the trials included in this review employed a cross-over
design (Christenson 1991a; Grant 2019; Streichenwein 1995; Swedo
1989). Failure to include a washout period in the Swedo 1989 trial
comparing clomipramine with desipramine may have impacted the
trial results because of the persistent e�ects of these agents on both
TTM and comorbid conditions such as depression.

The limited number of studies and the limited number of
participants, as well as the high attrition rates in many of the
studies and the lack of intention-to-treat analyses, indicate that
any conclusions about the use of medication for treating TTM
must be made with caution. The NAC and olanzapine trials in
adults are methodologically robust (Grant 2009; Van Ameringen
2010). However, the certainty of the evidence (GRADE) from a
meta-analytic perspective for treatment response and reduction
of TTM symptom severity was moderate for NAC and low for
olanzapine (downgraded for high imprecision from small sample
sizes). Moderate-certainty evidence implies that further research
is likely to have an important impact on our confidence in the
estimate of e�ect and may change the estimate, whereas low-
certainty evidence implies that further research is very likely to have
an important impact on our confidence in the estimate of e�ect and
is likely to change the estimate. These studies deserve replication
to further examine the e�icacy of olanzapine and NAC for TTM in
adults.

Over time, we note more consistent reporting of outcomes in
both published articles on TTM and protocols on ClinicalTrials.gov.
In addition, there have been improvements in study design, use
of validated scales and reduction of risk of bias in the included
studies, with newer studies reporting outcomes as intention-to-
treat analyses. More high-quality trials that are appropriately
powered are required before a robust meta-analysis can be
undertaken. Psychometric evaluation of validated, clinician-rated
scales would also aid future synthesis of findings.

Potential biases in the review process

We attempted to be as comprehensive as possible in the review
process. As recommended for all Cochrane reviews, we conducted
an extensive and comprehensive search of multiple electronic
bibliographic databases to identify trials eligible for inclusion.
We applied no language or publication restrictions in our search.
Further, we engaged directly with many of the authors to obtain
missing data or to ask for clarification when this was required.
We minimised potential bias in the conduct of our review by
having two independent researchers extract data and assess
the methodological quality of each study. This detailed process
allowed a thorough assessment of trial conduct and an exploration
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of the possible biases that may be present in each trial. Despite all of
the measures taken, it is possible that unpublished data have been
reported that we did not find; this represents a potential bias in the
review process.

Agreements and disagreements with other studies or
reviews

The methodology employed in this study di�ers from that
employed in the meta-analysis of pharmacological trials conducted
by Bloch 2007, Farhat 2020 and McGuire 2014. Unlike in the present
review, Bloch 2007, Farhat 2020 and McGuire 2014 chose to perform
a meta-analysis of the SSRI trials (Christenson 1991a; Dougherty
2006; Streichenwein 1995), and included a fourth trial, Van Minnen
2003, which the present review excluded in view of its waiting-list
control group (i.e. lack of a placebo group). In addition, Bloch 2007
and Farhat 2020 included trials that used di�erent rating scales.
The review authors did not find a statistically significant benefit of
SSRIs over placebo (Bloch 2007; Farhat 2020). In the meta-analysis
of the clomipramine trials, Bloch 2007 and Farhat 2020 found
that clomipramine demonstrated e�icacy compared with placebo
or active control conditions, and this di�erence was found to be
statistically significant. In the present review, we decided that it was
not appropriate to combine the two clomipramine trials in a meta-
analysis, as one used a placebo group as a control and the other
used desipramine as a control (Ninan 2000; Swedo 1989). McGuire
2014 combined SSRIs and TCAs with predominantly SRI actions
in a meta-analysis and found a significant treatment e�ect (SMD
0.41). We chose not to combine these classes in a meta-analysis
due to heterogeneity in neurochemical actions. Finally, we report
treatment response in terms of a dichotomised measure of the CGI-
I, which is not reported on by Bloch 2007, Farhat 2020 or McGuire
2014.

Compared to our original review, we have included summary of
findings tables, applied GRADE criteria to rate the certainty in the
evidence presented, included three new studies in adults (Grant
2014; Grant 2019; Leppink 2017), and included two new studies in
children and adolescents (Bloch 2013; Grant 2019). Additionally, we
calculated the number needed to treat for an additional beneficial
outcome (NNTB) for NAC and olanzapine in adults. We also include
additional graphs and analyses for all outcomes, including meta-
analyses for select outcomes within medication classes and for
total e�ectiveness of medication in TTM.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There was insu�icient evidence from meta-analysis to confirm
or refute e�icacy of any particular agent or class of medication
in the treatment of trichotillomania (TTM) for any age group.
Preliminary evidence has suggested beneficial treatment e�ects
of tricyclic antidepressants (TCAs) with predominantly serotonin
reuptake inhibitor (SRI) actions (clomipramine 50 mg titrated up
to 250 mg per day; low-certainty evidence), glutamate modulators
(N-acetylcysteine (NAC) 1200 mg per day titrated up to 1200
mg twice daily; moderate-certainty evidence) and antipsychotics

(olanzapine 2.5 mg per day titrated up to 10 mg per day; low-
certainty evidence) in adults, based on three individual trials, all of
which had relatively small sample sizes (Grant 2009; Swedo 1989;
Van Ameringen 2010). There is some low-certainty evidence that
NAC reduces TTM symptom severity in children, also based on a
single trial (Bloch 2013).

Implications for research

The existing evidence base of randomised controlled trials includes
a mixture of parallel and cross-over trials, participants with a
range of comorbid disorders and the use of unpublished rating
scales. In addition, the existing trials have relatively small sample
sizes, and the body of evidence is of low-certainty because of
high attrition rates and lack of intention-to-treat analyses. In
the future, trials on a variety of agents, of longer duration, with
larger sample sizes and using validated rating instruments (such
as the Clinical Global Impressions-Improvement (CGI-I) and the
Massachusetts General Hospital Hair-Pulling Scale (MGH-HPS))
are needed. Additionally, inclusion of participants with common
comorbidities is encouraged, to better reflect clinical populations.
Given the preliminary evidence presented in four small trials
of a glutamate modulator, an antipsychotic and a TCA with
predominantly SRI actions, further work on these three classes
of drugs is needed (Bloch 2013; Grant 2009; Swedo 1989; Van
Ameringen 2010). Studies of other classes, such as SNRIs, may
be useful in determining di�erential e�ects of serotonergic and
noradrenergic agents in the treatment of TTM. Whilst preliminary
evidence is encouraging, more studies in children and adolescents
are required to investigate the e�ects of NAC seen in these age
groups, and to investigate the e�icacy of other agents in children.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Randomised controlled parallel-arm trial, 12 weeks

Participants SAMPLE

39 DSM-IV TTM (criteria B and C not mandatory) with symptoms of hair-pulling for at least 6 months;
mean age 13.5 (± 2.8) years; 34 females/5 males; mean (± SD) duration of hair-pulling of 4.4 (± 2.6) years
in the intervention group and 3.3 (± 2.4) years in the placebo group; baseline severity of TTM on the
MGH-HPS was 13.2 (± 5.3) in the intervention group and 16.6 (± 4.8) in the placebo group.

SCREENING

Primary diagnosis: DSM-IV

Comorbidities: 13 (33.3%) with depression, 9 (23.1%) with anxiety, 4 (10.2%) with ADHD, 3 (7.7%) with
tic disorder, 2 (5.1%) with OCD and 1 (2.6%) with skin picking.
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Interventions Description: N-acetylcysteine (600 mg/d for first week, titrated over 4 weeks to 2400 mg/d for the re-
maining 8 weeks) versus placebo × 12 weeks

Outcomes Primary outcome measures: MGH-HPS.

Secondary outcome measures: TSC-C, TSC-P, NIMH-TSS, MASC, CDI, and CGI-I.

Notes INDUSTRY SUPPORT

Industry-funded: no, the Trichotillomania Learning Center helped fund the study (from published pro-
tocol).

Medication provided by industry: unclear

Any of the authors work for industry: no (from conflicts of interest section and published protocol)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk It was reported that the participants were randomised; however, the method
of randomisation is unclear. Quote: "Subjects were randomized in a ratio of 1:1
to receive treatment with NAC (Swanson Nutraceuticals) or placebo".

Allocation concealment
(selection bias)

Low risk Pharmacy-controlled allocation. Quote: "Randomization data were kept by the
investigational pharmacist and were kept strictly confidential until the time of
unblinding, after all study assessments were complete".

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Participants were blinded throughout the study. Additional efforts were made
to conceal the identity of the active agent and placebo, such as masking the
smell of both with peppermint and keeping the placebo pills with active NAC
pills to confer the same distinctive aroma to each tablet. Quote: "Subjects,
their parents, investigators, and persons performing the assessments re-
mained blind to treatment assignment from the time of randomization un-
til the completion of the study. Adequacy of blinding was assessed by asking
both subjects and the treating clinician, at the end of the trial, whether they
thought they were assigned to NAC or placebo. Neither subjects (χ2 = 0.01, p
= 0.92) or treating clinicians (χ2 = 1.4, p = 0.24) were significantly better than
chance when determining treatment allocation."

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk All study personnel, including outcome assessors, were blinded throughout
the study. See quote above.

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Low risk More participants withdrew from the N-acetylcysteine group (4/20; 20%) com-
pared to the placebo (0/19; 0%) group. Reasons for withdrawal include diffuse
rash, change in dosage of concomitant medication and non-compliance with
study medication. Intention-to-treat analysis with last observation carried for-
ward was used, including the 4 non-completers in the analysis.

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk As above

Selective reporting (re-
porting bias)

Low risk Additional outcomes reported on in the publication compared to protocol but
no change to overall findings. All outcomes in protocol reported in publica-
tion.

Bloch 2013  (Continued)
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Other bias Unclear risk High percentage of female participants. Concomitant psychotropic medica-
tion use. Quote: "41% [of participants] were concurrently taking SSRIs while
enrolled in our trial".

Bloch 2013  (Continued)

 
 

Study characteristics

Methods Randomised controlled cross-over trial, 6 weeks with 5-week washout period

Participants SAMPLE

16 DSM-III TTM (criteria B and C not mandatory) with at least 3 hair-pulling episodes per week; mean
age 31.6 (22 to 45) years; 15 females/1 male; mean duration of hair-pulling: 17 (7 to 33) years; baseline
severity of TTM not stated; comorbidities: 5 MDD, 5 GAD, 2 social phobia, 1 agoraphobia, 1 simple pho-
bia, 3 eating disorders

SCREENING

Primary diagnosis: Minnesota Trichotillomania Assessment Inventory (90-minute semistructured inter-
view)

One-week assessment of baseline hair-pulling (< 3 hair-pulling episodes/week not eligible)

Comorbidities: NIMH DIS

Interventions Description: fluoxetine (20 to 80 mg/d) versus placebo × six weeks

Outcomes Primary outcomes measures: number of hair-pulling episodes/week, estimated number of hairs pulled/
week, counted number of hairs pulled/week, rating of severity of the urge to pull hair/week, rating of
severity of hair-pulling/week

Secondary outcomes measures: HAM-D, BDI

Notes INDUSTRY SUPPORT

Industry-funded: no (from correspondence with the first author)

Medication provided by industry: no (from correspondence with the first author)

Any of the authors work for industry: no (from correspondence with the first author)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerised randomisation (from correspondence with the first author)

Allocation concealment
(selection bias)

Low risk Pharmacy-controlled allocation (from correspondence with the first author)

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Participants were blinded throughout the study (from correspondence with
the first author)

Blinding (performance
bias and detection bias)

Low risk All study personnel, including outcome assessors, were blinded throughout
the study (from correspondence with the first author)

Christenson 1991a 
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Objective outcomes

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Low risk One participant was dropped from the study because of failure to keep ap-
pointments and these data were excluded from the analysis. The participant
reported complete resolution of symptoms on day 2 of the placebo regimen,
which was maintained for 2 weeks into the fluoxetine treatment period (1/17 =
6% attrition rate).

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk As above

Selective reporting (re-
porting bias)

Unclear risk The 'number of hairs pulled' was not included in the outcome analysis be-
cause collecting and counting individual hairs was found to be too cumber-
some. The reason for these missing outcome data is not likely to be related to
true outcome. Rated as unclear risk of reporting bias because a trial protocol
was not obtained.

Other bias Low risk High percentage of female participants. We did not find any other source of
bias.

Christenson 1991a  (Continued)

 
 

Study characteristics

Methods Randomised controlled parallel-arm trial, 6 weeks

Participants SAMPLE

17 individuals with TTM

SCREENING

Information about screening not available

Interventions Description: naltrexone (50 mg/d) versus placebo × 6 weeks

Outcomes Primary outcome measures: NIMH-TSS, NIMH-TIS, number of hair-pulling episodes, estimated number
of hairs pulled.

Secondary outcome measures: none

Notes Principal investigator was contacted for more information, but he no longer had information about this
trial.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Earlier reports and correspondence from the same principal investigator clear-
ly describe use of a random sequence.

Allocation concealment
(selection bias)

Low risk Earlier reports and correspondence from the same principal investigator de-
scribe the use of pharmacy-controlled allocation.

Blinding (performance
bias and detection bias)

Low risk Earlier reports and correspondence from the same principal investigator de-
scribe blinding of participants throughout the study.

Christenson 1994 
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Self-reported outcomes

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk Earlier reports and correspondence from the same principal investigator de-
scribe blinding of study personnel throughout the study.

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Unclear risk Insufficient information to permit judgement

Incomplete outcome data
(attrition bias)
Objective outcomes

Unclear risk Insufficient information to permit judgement

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement (trial protocol not obtained)

Other bias Low risk No other sources of bias found

Christenson 1994  (Continued)

 
 

Study characteristics

Methods Randomised controlled parallel-arm trial, 12 weeks

After 12 weeks of the initial pharmacotherapy phase of the trial, non-responders to sertraline had HRT
added to their treatment regimen for an additional 8 weeks. Outcomes on individuals given single ther-
apy with sertraline were compared with those receiving dual therapy (sertraline and HRT). Only data
from the first phase of the study (first 12 weeks) comparing sertraline with placebo were included in our
analysis.

Participants SAMPLE

37 DSM-IV TTM, 19 in sertraline arm/18 in placebo arm, with symptoms for at least 4 months, with the
scalp as the primary site of hair-pulling and with an MGH-HPS score ≥ 15 or a TTMIS score > 30. More
than 90% female participants.

SCREENING

Primary diagnosis: SCID

Comorbidities: no screening for comorbidities described

Interventions Description: fluoxetine (12 mg to 200 mg/d) versus placebo × 12 weeks

Outcomes Primary outcome measures: MGH-HPS, PITS, TTMIS.

Secondary outcome measures: CGI-I, HAM-D, BDI, BAI, Q-LES-Q.

Notes INDUSTRY SUPPORT

Industry-funded: yes (from correspondence with the first author)

Medication provided by industry: yes (from correspondence with the first author)

Any of the authors work for industry: no (from correspondence with the first author)

Risk of bias

Dougherty 2006 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computerised randomisation (from correspondence with the first author)

Allocation concealment
(selection bias)

Low risk Pharmacy-controlled allocation (from correspondence with the first author)

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Participants were blinded throughout the study and the blind was never bro-
ken (from correspondence with the first author)

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk All study personnel, including outcome assessors, were blinded throughout
the study and the blind was never broken (from correspondence with the first
author).

Incomplete outcome data
(attrition bias)
Self-reported outcomes

High risk 37 participants were randomly assigned in the study; however, intention-to-
treat analysis was not used, as data from only 31 participants were analysed
(sertraline group 4/19 = 21% attrition rate and placebo group 2/18 = 11% attri-
tion rate). Reasons for attrition were not given

Incomplete outcome data
(attrition bias)
Objective outcomes

High risk As above

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement (trial protocol not obtained)

Other bias Unclear risk Industry-funded and medication provided by industry. High percentage of fe-
male participants.

Dougherty 2006  (Continued)

 
 

Study characteristics

Methods Randomised controlled parallel-arm trial, 12 weeks

Participants SAMPLE

50 DSM-IV TTM (criteria B and C not mandatory), 25 participants in NAC arm/25 in placebo arm; mean
age 34.3 (18 to 59) years, 45 females/5 males; mean age of onset 12.1 (3 to 27) years; comorbidities: 28%
MDD, 28% anxiety disorder, 36% another impulse-control disorder, 2% eating disorder.

SCREENING

Primary diagnosis: Trichotillomania Diagnostic Interview (to confirm that participants meet DSM-IV cri-
teria).

Comorbidities: SCID.

Interventions Description: N-acetylcysteine (1200 mg/d for first six weeks, then 2400 mg/d) versus placebo × 12
weeks

Outcomes Primary outcomes: MGH-HPS.

Secondary outcomes: PITS, CGI-I, CGI-S, HAM-A, HAM-D, QoLI, SDS.

Grant 2009 
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Notes INDUSTRY SUPPORT

Industry-funded: no

Medication provided by industry: no

Any of the authors work for industry: yes, as a consultant

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation

Allocation concealment
(selection bias)

Low risk Pharmacy-controlled allocation (from correspondence with the first author)

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Participants were blinded throughout the study (from correspondence with
the first author)

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk All study personnel, including outcome assessors, were blinded throughout
the study (from correspondence with the first author)

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Low risk Intention-to-treat analysis was used and last observation carried forward for 6
non-completers (3 from the placebo group, 3 from the intervention group)

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk Intention-to-treat analysis was used and last observation carried forward for 6
non-completers (3 from the placebo group, 3 from the intervention group)

Selective reporting (re-
porting bias)

Low risk Additional outcomes reported on in the publication compared to protocol but
no new significant results. All outcomes in protocol reported in publication.

Other bias Unclear risk Author worked as a consultant for pharmaceutical company. High percentage
of female participants.

Grant 2009  (Continued)

 
 

Study characteristics

Methods Randomised, double-blind, placebo-controlled parallel-arm trial, 8 weeks

Participants SAMPLE

51 DSM-IV TTM, 25 participants in naltrexone arm/26 in placebo arm; mean age 32.7 years (SD 9.8), 44
females/7 males; mean age of onset 13.7 years (4 to 45 years); comorbidities: 52.9% of participants re-
ported a comorbidity, no further details. Three (5.9%) had ongoing psychotherapy, 17 (33.%) were tak-
ing a psychotropic medication. No difference between treatment groups were reported.

SCREENING

Primary diagnosis: MGH-HPS. "Only subjects who reported urges to pull at least 50% of the time and a
score greater than or equal to 1 on each of the first three items on the MGH-HPS were included".

Grant 2014 
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Comorbidities: SCID for DSM-IV

Interventions Naltrexone (50 mg per day up to 150 mg per day) versus placebo for 8 weeks

Outcomes Primary outcome measures: MGH-HPS

Secondary outcome measures: CGI-I, CGI-S, HAM-A, HAM-D, NIMH-TSS, QoLI, SDS.

Cognition: intradimensional/extradimensional shiM task and SST.

Notes INDUSTRY SUPPORT

Industry-funded: no

Medication provided by industry: no

Any of the authors work for industry: no

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Subjects were randomized in block sizes of 8, using computer-gener-
ated randomization with no clinical information in a 1:1 fashion."

Allocation concealment
(selection bias)

Unclear risk Quote: ”All eligible study subjects were started on naltrexone 50 mg/d or
matching placebo for 2 weeks” (no further details available).

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Participants were blinded throughout the study period as per the study proto-
col on ClinicalTrials.gov.

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk Outcomes assessors reported as blinded throughout the study period as per
the study protocol on ClinicalTrials.gov.

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Low risk More participants withdrew from the naltrexone group (5/25; 20%) compared
to the placebo (2/26; 8%) group. Reasons for withdrawal were not specified.
No information was provided on sample characteristics at endpoint; howev-
er, demographics and clinical characteristics of the participants at baseline
are presented, with no apparent difference reported between groups. Inten-
tion-to-treat analysis was done. Quote: "The rate of study completion did not
differ between groups (p = 0.248), with 20 (80%) of 25 subjects assigned to nal-
trexone, and 24 (92.3%) of 26 subjects assigned to placebo completing the 8-
week trial. There were no statistically significant pre-treatment differences be-
tween completers and non-completers on any measures."

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk As above

Selective reporting (re-
porting bias)

Low risk All outcomes in protocol reported on and additional outcomes added in the
paper. Additional outcomes did not influence the conclusions drawn.

Other bias Low risk High percentage of female participants compared to male, concomitant psy-
chotropic medication use. No significant differences between naltrexone and
placebo groups.

Grant 2014  (Continued)
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Study characteristics

Methods Randomised, placebo-controlled, crossover trial, 13 weeks

Participants SAMPLE

22 DSM-5 TTM with symptoms of hair-pulling, average age of onset 12.4 (± 4.6) years; mean age 28.1 (±
11.1) years; 21 females/1 male; baseline severity of TTM on the MGH-HPS was 13.5 (± 6.8) in the inter-
vention group and 14.7 (± 7.1) in the placebo group; comorbidities: 7 (35%) were taking psychotropic
medicine, 5 (25%) had current ADHD, 7 (35%) had current depression, 6 (30%) had current anxiety, 5
(25%) had current nail biting and 12 (60%) had current skin-picking.

SCREENING

Primary diagnosis: DSM-5

Comorbidities: no information reported, screened with MINI

Interventions Description: milk thistle extract (silymarin; initially 150 mg twice daily, titrated to 300 mg twice daily)
versus placebo for 6 weeks, followed by 1 week washout period and commencement with second inter-
vention (milk thistle extract or placebo) for 6 weeks. 13 weeks total duration of trial.

Outcomes Primary outcome measures: NIMH-TSS.

Secondary outcome measures: MGH-HPS, CGI-S, CGI-I, SDS, HAM-A, HAM-D, and TSC-C,P.

Notes INDUSTRY SUPPORT

Industry-funded: no, funded by internal departmental funds of the Department of Psychiatry at the
University of Chicago (from published protocol).

Medication provided by industry: unclear

Any of the authors work for industry: no (from conflicts of interest section and published protocol)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "All blinding and assignment was conducted using a randomization
code provided by a pharmacy independent of the research team".

Allocation concealment
(selection bias)

Low risk Quote: "All blinding and assignment was conducted using a randomization
code provided by a pharmacy independent of the research team" and "[t]his
blinding will be maintained by the IDS pharmacy at the University of Chicago."

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Quote: "Subjects will be given a matching placebo during the 6-week placebo
phase"

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk Quote: "all blinding and assignment was conducted using a randomization
code provided by a pharmacy independent of the research team".

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Low risk Reasons for withdrawal stated as "lost to follow up" in results on ClinicalTrial-
s.gov entry.

Equal number of participants withdrew from placebo-first and milk thistle-first
groups.

Grant 2019 
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No information was provided on sample characteristics at endpoint; howev-
er, demographics and clinical characteristics of the participants at baseline
are presented. There were also no statistically significant imbalances in demo-
graphics or baseline trichotillomania symptoms between treatment groups.

Intention-to-treat analysis was not employed. However, 17/22 participants are
included in most analyses on the results posted to ClinicalTrials.gov, which are
approximately equivalent to the results in the published paper. There are no
stated differences between completers and non-completers.

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk See above

Selective reporting (re-
porting bias)

Low risk All outcomes in protocol reported in publication.

Other bias Unclear risk High percentage of female participants compared to male. No significant dif-
ferences between milk thistle (silymarin) and placebo groups. Expectancy bias
may play a role, yet positive and negative expectancy bias among participants
likely balances out.

Grant 2019  (Continued)

 
 

Study characteristics

Methods Randomised, double-blind, placebo-controlled, parallel-arm trial, 10 weeks

Participants SAMPLE

38 DSM-V TTM, 19 in inositol arm/18 in placebo arm; mean age 28.9 years (SD 11.4), 35 females/3 males;
mean time since diagnosis 12.9 years (SD 6.9); comorbidities: 15.8% MDD, 21.1% anxiety disorder,
34.2% skin picking disorders, 13.2% ADHD, 2.6% OCD.

SCREENING

Primary diagnosis: MGH-HPS. Quote: "At baseline and at every 2-week visit, participants were assessed
with several measures of severity and symptom change. Participants reported severity of trichotilloma-
nia symptoms using the self-rated MGH-HPS, the primary outcome measure for the study"

Comorbidities: SCID for DSM-IV

Interventions Inositol (2g three times a day titrated up to 6g three times a day) versus placebo for 10 weeks

Outcomes Primary outcome measures: MGH-HPS.

Secondary outcome measures: CGI-I, CGI-S, HAM-A, HAM-D, NIMH-TSS, QoLI, SDS.

Notes INDUSTRY SUPPORT

Industry-funded: no

Medication provided by industry: no

Any of the authors work for industry: yes, authors worked as consultants for pharmaceutical companies

Risk of bias

Leppink 2017 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The university’s investigational pharmacy randomized all patients (in
block sizes of eight using computer generated randomization with no clinical
information) to either inositol or placebo in a 1:1 manner."

Allocation concealment
(selection bias)

Low risk Pharmacy-controlled allocation. Efforts made to conceal placebo identity.
Quote: "All eligible study patients were started on inositol 6 g/day or match-
ing placebo powder for 2 weeks. At week 2, the dose was increased to 12 g/
day (or the same amount of matching powder) for 2 weeks, and then 18 g/day
or matching amount of placebo powder for the rest of the study. Participants
were given identical measuring spoons and instructed to take the required
dose divided in three increments to be taken at each meal (e.g. starting with 2
g three times a day)”.

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Participants were blinded throughout the study period as per the study proto-
col on ClinicalTrials.gov.

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk Outcomes assessors reported as blinded throughout the study period as per
the study protocol on ClinicalTrials.gov.

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Low risk Quote: “More participants withdrew from the placebo group (7/19; 37%) com-
pared to the inositol (0/19; 0%) group. Reasons for withdrawal include time
commitment was too great; and lost to follow-up."

No information was provided on sample characteristics at endpoint; howev-
er, demographics and clinical characteristics of the participants at baseline
are presented. There were also no statistically significant imbalances in demo-
graphics or baseline trichotillomania symptoms between treatment groups.

Intention-to-treat analysis was employed: Quote: "Of the 38 patients enrolled,
30 (76.3%) had complete data and two (5.3%) only had baseline data. Roughly
5% (two participants) dropped out/had missing data at each subsequent vis-
it for a total of seven (18.4%) dropouts over the course of the study. There was
one patient missing visit 5 who returned to complete visit 6, whereas other
dropouts did not return to the study (Fig. 1). Notably, all of the dropouts were
from the placebo group". No significant differences were found between com-
pleters and non-completers except for a difference in education levels.

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk See above

Selective reporting (re-
porting bias)

Low risk All outcomes in protocol reported on and additional outcomes added in the
paper. Additional outcomes did not influence the conclusions drawn.

Other bias Unclear risk More females than males, concomitant antidepressants. Mainly white partici-
pants. No significant differences between groups. Authors worked for pharma-
ceutical companies as consultants.

Leppink 2017  (Continued)
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Methods Randomised controlled parallel-arm trial, 9 weeks

Participants SAMPLE

23 DSM-III-R TTM, 10 participants in clomipramine arm/7 in CBT arm/6 in placebo arm; mean age 33.38
(22 to 53) years; 13 women/3 men; mean duration of hair-pulling: 20.62 (10 to 40) years

SCREENING

Primary diagnosis: SCID-R

Comorbidities: no information given

Interventions Description: clomipramine (50 to 250 mg/d) versus placebo versus HRT

Outcomes Primary outcomes: NIMH-TSS, NIMH-TIS, CGI-I

Secondary outcomes: BDI, STAI

Notes INDUSTRY SUPPORT

Industry-funded: unknown

Medication provided by industry: yes

Any of the authors work for industry: unknown

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation was not disclosed

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment was not disclosed

Blinding (performance
bias and detection bias)
Self-reported outcomes

Unclear risk Method of blinding was not disclosed

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk Pre- and post-treatment assessments were performed by an independent as-
sessor who was blinded to treatment condition.

Incomplete outcome data
(attrition bias)
Self-reported outcomes

High risk 23 participants were randomly assigned (10 to clomipramine, 6 to placebo and
7 to CBT), but results from only 16 participants were analysed. Attrition rate of
4/10 = 40% for clomipramine (3 because of significant side effects) and 1/6 =
17% for placebo

Incomplete outcome data
(attrition bias)
Objective outcomes

Unclear risk As above

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement (trial protocol not obtained). Re-
sults for reduction of depression symptoms not reported.

Other bias Unclear risk Medication provided by industry. Mostly female participants.

Ninan 2000  (Continued)
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Study characteristics

Methods Randomised controlled cross-over trial, 12 weeks with 5-week washout period

Participants SAMPLE

23 participants with compulsive, repetitive hair-pulling for at least the past 12 months; mean age 39 (21
to 68) years; 14 females/2 males; mean age at onset: 21 years; duration of hair-pulling 2 to 40 years; co-
morbidities: anxiety disorders in 12/16 participants

SCREENING

Primary diagnosis: MTAI

Comorbidities: MTAI (contains screening questions for DSM-III-R axis I disorders)

Interventions Description: fluoxetine (20 to 80 mg/d) versus placebo × 12 weeks

Outcomes Primary outcomes:

1. Number of hair-pulling episodes/week

2. Estimated number of hairs pulled/week

3. Rating of severity of the urge to pull hair/week

4. Rating of severity of hair-pulling/week

Secondary outcomes: HAM-D, BDI.

Notes INDUSTRY SUPPORT

Industry-funded: yes

Medication provided by industry: yes

Any of the authors work for industry: not mentioned

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated random number assignment

Allocation concealment
(selection bias)

Low risk Central allocation (from correspondence with the first author)

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Participants were blinded throughout the study (from correspondence with
the first author)

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk All study personnel including outcome assessors were blinded throughout the
study (from correspondence with the first author)

Incomplete outcome data
(attrition bias)
Self-reported outcomes

High risk Intention-to-treat analysis was not used: only the 16 participants who com-
pleted the study were included in the analysis and the 7 dropouts were exclud-
ed from the analysis (from correspondence with the first author). Fluoxetine

Streichenwein 1995 
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phase attrition rate 3/23 = 13% and placebo phase attrition rate 3/23 = 13%;
one participant dropped out in the initial placebo washout phase

Incomplete outcome data
(attrition bias)
Objective outcomes

Unclear risk As above

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement (trial protocol not obtained)

Other bias Unclear risk Industry-funded; medications provided by industry. Mostly female partici-
pants.

Streichenwein 1995  (Continued)

 
 

Study characteristics

Methods Randomised cross-over head-to-head trial, 5 weeks with no washout period

Participants SAMPLE

13 participants with repetitive, compulsive hair-pulling resulting in observable hair loss; mean age 31.6
(16 to 44) years; all women; mean age of onset 13.8 (4 to 32) years; mean duration of diagnosis 16.2 (4 to
33) years; comorbidities: 6 participants had history of depressive episodes, 4 significant drug/alcohol
use, 5 history of generalised anxiety disorders, 1 panic disorder

SCREENING

Primary diagnosis: semi-structured psychiatric interviews

Comorbidities: Leyton Obsessional Inventory, Schedule for Affective Disorders and Schizophrenia,
Structured interview for assessment of personality disorders

Interventions Description: clomipramine (50 to 250 mg/d) versus desipramine (50 to 250 mg/d) × 5 weeks (capsules of
clomipramine and desipramine were identical)

Outcomes Primary outcomes: NIMH-TSS, NIMH-TIS, Physician-Rated Clinical Progress (maximum score 20)

Secondary outcomes: NIMH Global Assessment Scales for depression and anxiety

Side effects: standardised checklist of 23 physical symptoms, rated 0 = none, 1 = slight and 2 = severe

Notes INDUSTRY SUPPORT

Industry-funded: no (from correspondence with the first author)

Medication provided by industry: no (from correspondence with the first author)

Any of the authors work for industry: unknown

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random-number table

Swedo 1989 
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Allocation concealment
(selection bias)

Low risk Pharmacy-controlled allocation

Blinding (performance
bias and detection bias)
Self-reported outcomes

Unclear risk Participants were blinded throughout the study (from correspondence with
first author)

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk All study personnel including outcome assessors were blinded throughout the
study (from correspondence with first author)

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Low risk Results from all participants who were randomly assigned were analysed (in-
tention-to-treat analysis used). One participant excluded from randomisation
step due to > 20% improvement during initial placebo phase.

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk Results from all participants who were randomly assigned were analysed (in-
tention-to-treat analysis used). One participant excluded from randomisation
step due to > 20% improvement during initial placebo phase.

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk All female participants

Swedo 1989  (Continued)

 
 

Study characteristics

Methods Randomised controlled parallel-arm trial, 12 weeks

Participants SAMPLE

25 DSM-IV TTM with CGI-S score of 4 or more; 13 participants in olanzapine arm/12 in placebo arm; 17
females/8 males; mean age 33 (21 to 55) years; mean age at onset 12.15 (2 to 30) years; mean duration
of illness 21.1 (3 to 43 years); comorbidities: 8 chronic motor tic disorders, 5 impulse-control disorders,
3 social phobias, 1 panic, 1 GAD, 1 eating disorder

SCREENING

Primary diagnosis: MTAI, SCID

Comorbidities: SCID

Interventions Description: olanzapine (2.5 to 20 mg/d) versus placebo × 12 weeks

Outcomes Primary outcome: CGI-I.

Secondary outcomes: CGI-S, TTM-YBOCS, MGH-HPS, Q-LES-Q, BDI, BAI, SDS.

Extrapyramidal side effects: Simpson-Angus Scale, Barnes Akathisia Scale, Abnormal Involuntary Move-
ment Scale

Notes INDUSTRY SUPPORT

Industry-funded: yes

Medication provided by industry: no

Van Ameringen 2010 

Pharmacotherapy for trichotillomania (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

62

Fo
r P

re
vi

ew
 O

nl
y



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Any of the authors work for industry: no

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random allocation sequence was implemented using a central telephone,
generated by a statistician and sent to a central pharmacy

Allocation concealment
(selection bias)

Low risk Pharmacy-controlled allocation

Blinding (performance
bias and detection bias)
Self-reported outcomes

Low risk Participants were blinded throughout the study (from correspondence with
first author)

Blinding (performance
bias and detection bias)
Objective outcomes

Low risk All study personnel including outcome assessors were blinded throughout the
study (from correspondence with first author)

Incomplete outcome data
(attrition bias)
Self-reported outcomes

Low risk Intention-to-treat analysis was used (all participants who were randomly as-
signed were included in data analysis)

Incomplete outcome data
(attrition bias)
Objective outcomes

Low risk Intention-to-treat analysis was used (all participants who were randomly as-
signed were included in data analysis)

Selective reporting (re-
porting bias)

Low risk Trial protocol showed no additional outcomes unreported in the publication.
Data for the following self-reported secondary outcome measures were not
included in the paper: Q-LES-Q, BDI, BAI and SDS (from correspondence with
first author—no significant differences between treatment and placebo for
these outcomes).

Other bias Unclear risk Industry-funded, female predominance of participants

Van Ameringen 2010  (Continued)

ADHD: attention-deficit hyperactivity disorder; BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; CBT: cognitive-behavioural
therapy; CDI: Children’s Depression Inventory; CGI-I: Clinical Global Impression - Improvement; CGI-S: Clinical Global Impression - Severity;
DIS: Diagnostic Interview Schedule; GAD: generalised anxiety disorder; HAM-A: Hamilton Anxiety Rating Scale; HAM-D: Hamilton Depression
Rating Scale; HRT: habit-reversal therapy; MASC: Multidimensional Anxiety Scale for Children; MDD: major depressive disorder; MGH-HPS:
Massachusetts General Hospital Hair-Pulling Scale; MINI: Mini-International Neuropsychiatric Interview; MTAI: Minnesota Trichotillomania
Assessment Inventory; NAC: N-acetylcysteine; NIMH-TIS: NIMH Trichotillomania Impairment Scale; NIMH-TSS: National Institute of Mental
Health–Trichotillomania Severity Scale; OCD: obsessive-compulsive disorder; PITS: Psychiatric Institute Trichotillomania Scale; Q-LES-Q:
Quality of Life Enjoyment and Satisfaction Questionnaire; QoLI: Quality of Life Inventory; SCID: Structured Clinical Interview for DSM-IV
Disorders; SCID-R: Structured Clinical Interview for DSM-III-R Disorders (revised); SDS: Sheehan Disability Scale; SST: Stop Signal Task; STAI:
State-Trait Anxiety Inventory; TSC-C: Trichotillomania Scale for Children–Child version; TSC-P: Trichotillomania Scale for Children–Parent
versions; TTMIS: Trichotillomania Impact Scale; TTM-YBOCS: Yale-Brown Obsessive-Compulsive Scale for TTM
 

Characteristics of excluded studies [ordered by year]

 

Study Reason for exclusion

Black 1992 Case report (i.e. not a randomised controlled trial).

Riley 1993 Double-blind reversal design (i.e. not a randomised controlled trial); paediatric population.
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Study Reason for exclusion

Stein 1995 Outcome measured was neuroendocrine (serotonergic response), not severity of TTM symptoms.
Not a pharmacotherapy RCT.

Epperson 1996 Only two participants.

Stein 1997 Outcome measured was acute behavioural response, not reduction of TTM symptoms over time or
efficacy of intervention. Not a pharmacotherapy RCT.

Ninan 1998 Report is only for open-label phase I trial (i.e. not a randomised controlled trial).

Van Minnen 2003 Waiting-list control group (i.e. no placebo group)

Chamberlain 2010 Outcome measured was neurocognitive performance (motor inhibitory control), not severity of
TTM symptoms. Not a pharmacotherapy RCT.

Dufour 2010 Dietary intervention, not pharmacotherapy.

Golubchik 2011 Open-label design.

 

Characteristics of ongoing studies [ordered by study ID]

 

Study name Compare the Effectiveness of Group Therapy Combination of Acceptance and Commitment Thera-
py and Habit Reversal Training to Drug Therapy in Reducing Symptoms, Anxiety and Depression of
Patients with Trichotillomania (IRCT20181009041282N2)

Methods Randomised, not blinded, parallel, clinical trial

Participants Target sample size: 30

Age: from 18 to 50 years old

Gender: both

Inclusion criteria: clinical and psychiatric diagnosis of trichotillomania, anxiety and depression. Ob-
taining a minimum score in the MGH-HPS, BAI, and BDI. Aged 18 to 50 years old. Having at least an
elementary education. Discontinue psycho-drug treatment at least one month before entering the
plan. Participants do not suffer from psychotic diseases that interfere with this research.

Exclusion criteria: unwillingness to cooperate in research. People with other mental and neurologi-
cal diseases. People who receive different medical or psychological treatments.

Interventions Intervention group: the first intervention group participates in 10 sessions, and each session is 100
minutes of group therapy, combination of habit-reversal training and acceptance and commitment
treatment. ACT encourages a person to accept what is beyond his control and commitment to so-
cial goals. In fact, ACT uses acceptance processes, mindfulness, and change in behavior and com-
mitment to create psychological flexibility.

Intervention group: the second group receives citalopram with a baseline of 40 mg per day, reach-
ing 60 mg per day after 5 weeks. In general, this medication will last for 8 weeks.

Control group: the control group receives only 5 sessions and each session is 40 minutes of habit-
reversal training.

Outcomes Primary outcomes: MGH, BDI, BAI

IRCT20181009041282N2 
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Secondary outcomes: Not stated

Starting date 16 November 2018 (Gregorian calendar), 1397/08/25 (Iranian calendar)

Contact information Samaneh Eshaghzadeh, Torbate-Heidaria University of Medical Sciences, Razi street, Torbat Hey-
darieh, Razavi Khorasan, 9516915169

Phone: +98 51 5222 6011

Email: eshaghzadeh0@gmail.com

Notes Name of recruitment centre: Psychology Clinic and Student Counseling Center of Ferdowsi Univer-
sity of Mashhad

Dates reported as Gregorian calendar date, Iranian calendar date.

Expected recruitment end date

20 March 2019, 1397/12/29

Actual recruitment start date

22 October 2018, 1397/07/30

Actual recruitment end date

20 January 2019, 1397/10/30

Trial completion date

20 January 2019, 1397/10/30

IRCT registration number: IRCT20181009041282N2

Registration date: 16 November 2018, 1397/08/25

Registration timing: registered_while_recruiting

IRCT20181009041282N2  (Continued)

 
 

Study name Glutathione Levels and Compulsivity (NCT02794389)

Methods A randomised, double-blind, placebo-controlled, interventional, cross-over assignment study

Masking: quadruple (participant, care provider, investigator, outcomes assessor)

Participants Actual enrolment: 23 participants

Ages eligible for study: 18 to 40 years old

Sexes eligible for study: female

Accepts healthy volunteers: yes

Inclusion criteria: participant is willing and able to give informed consent for participation in the
study; females aged 18 to 40 years; score between 9 and 19 on the EAT-26; participant is a fluent
English speaker.

Exclusion criteria: any current psychotropic medications; any other significant disease or disorder
which, in the opinion of the investigator, may either put the participant at risk because of participa-
tion in the trial, or may influence the result of the trial, or the participant's ability to participate in
the study; body mass index (BMI) below 18.5, indicating that they are underweight; any Axis I psy-

NCT02794389 
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chiatric disorder; history of allergies to drugs or vaccines or any component of the NAC or placebo
capsule (gelatine, magnesium stearate, NAC); pregnant, could be pregnant, breast feeding, or high
risk of pregnancy (no reliable contraception use but sexual activity); has taken part in a psycholog-
ical or medical experiment involving taking any kinds of drugs within the last 6 weeks; has had re-
cent surgery; taking selenium, vitamin E or NAC; current regular cigarette smoking of over 5 ciga-
rettes per day.

Interventions Experimental: N-acetylcysteine, 1200 mg for 2 days, 2400 mg for 7 days

Placebo comparator: placebo, magnesium stearate capsules

Outcomes Primary outcome measure: Berg Card-Sort Task

Secondary outcome measures: attention switching task, affective go/no-go task, Cambridge gam-
bling task, sequential learning task, delay discounting task, HADS, EAT-26, FERT, side effects, per-
centage of participants who correctly guess which treatment group they are in.

Time frame: after 9 days of taking N-acetylcysteine and after 9 days of taking placebo.

Starting date Study start date: March 2016

Actual primary completion date: April 2017

Actual study completion date: April 2017

Contact information Principal investigator: Phil J Cowen, Prof. University of Oxford

Notes Locations: United Kingdom, Department of Psychiatry, University of Oxford. Oxford, Oxfordshire,
United Kingdom, OX3 7JX

Sponsors and collaborators: University of Oxford

ClinicalTrials.gov Identifier: NCT02794389

Last update posted: 7 November 2018

NCT02794389  (Continued)

 
 

Study name Dronabinol in Trichotillomania and Other Body-Focused Repetitive Behaviors (NCT03530800)

Methods A double-blind, placebo-controlled, interventional, parallel assignment study

Masking: triple (participant, investigator, outcomes assessor)

Participants Estimated enrolment: 50 participants

Ages eligible for study: 18 to 75 years (adult, older adult)

Sexes eligible for study: all

Accepts healthy volunteers: no

Inclusion criteria: current DSM-5 trichotillomania; ability to understand and sign the consent form.

Exclusion criteria: unstable medical illness based on history of clinically significant abnormalities
on baseline physical examination; current pregnancy or lactation, or inadequate contraception
in women of childbearing potential; subjects considered an immediate suicide risk based on the
Columbia Suicide Severity Rating Scale (C-SSRS) (www.cssrs.columbia.edu/docs); past 12-month
DSM-5 psychiatric disorder other than trichotillomania; illegal substance use based on urine tox-
icology screening; use of any other psychotropic medication (except a hypnotic pro re nata i.e.

NCT03530800 
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when required); previous treatment with dronabinol; cognitive impairment that interferes with the
capacity to understand and self administer medication or provide written informed consent.

Interventions Active comparator: dronabinol. Participants will receive dronabinol 5 mg once daily for two weeks,
5 mg twice daily for the subsequent two weeks, and 5 mg three times daily for the final six weeks.
Dose escalations will only be done if the investigator deems necessary.

Placebo comparator: placebo. Participants will receive placebo for 10 weeks.

Outcomes Primary outcome measures: NIMH-TSS, SP-SAS

Time frame: up to 10 weeks

Starting date Actual study start date: 1 October 2018

Estimated primary completion date: 1 June 2020

Estimated study completion date: 1 August 2020

Contact information Stephanie Valle, BA 773-834-3778 svalle@yoda.bsd.uchicago.edu

Elizabeth Cavic, BS 773-702-9066 ec642@bsd.uchicago.edu

Notes Sponsors and collaborators: University of Chicago

Location: University of Chicago

Principal investigator: Jon E Grant, JD, MD, MPH, University of Chicago

ClinicalTrials.gov Identifier: NCT03530800

Last update posted: 21 July 2021

NCT03530800  (Continued)

 
 

Study name A Study in Patients With Trichotillomania (TTM) (NCT03797521)

Methods A phase 2 interventional, randomised, double-blind, placebo-controlled, parallel assignment study

Masking: quadruple (participant, care provider, investigator, outcomes assessor)

Participants Estimated enrolment: 120 participants

Ages eligible for study: 18 to 45 years

Sexes eligible for study: all

Accepts healthy volunteers: no

Inclusion criteria: (1) adult, female or male, 18 to 45 years of age, inclusive, at screening, (2) provid-
ed signed written informed consent with willingness and ability to comply with all aspects of the
protocol, (3) diagnosis of current TTM based on Diagnostic and Statistical Manual of Mental Disor-
ders, fi$h edition (DSM-5) criteria and confirmed using the clinician-administered Mini International
Neuropsychiatric Interview (MINI).

In addition, subjects should: (1) have a history of TTM for at least one year, (2) have a history of dai-
ly hair-pulling for at least 6 months prior to the first dose, (3) except for SSRIs or SNRIs, not have
used any psychoactive medications including, but not limited to, other antidepressants, anxiolyt-
ics, mood stabilizers, anti-psychotics, benzodiazepines, stimulants, sulfasalazine, and St. John's
Wort 30 days prior to first dose. Subjects will be allowed to maintain background therapy with

NCT03797521 
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SSRIs or SNRIs if on stable regimen for a minimum of 90 days prior to first dose and there are no an-
ticipated changes to the SSRI/SNRI during course of trial, (4) not have used N-acetylcysteine for at
least 90 days prior to the first dose, (5) not have used gemfibrozil or repaglinide for 1 week prior to
the first screening visit, (6) medically healthy with no clinically significant findings in medical histo-
ry, physical examination, laboratory profiles, vital signs, or ECG, as deemed by the Principal Inves-
tigator (PI) or designee. (7) For a female of childbearing potential: either be sexually inactive (ab-
stinent as a life style) for 28 days prior to the first dosing and throughout the study or be using one
of the following acceptable birth control options: oral contraception for at least 3 months prior to
the first dosing along with either a physical (e.g. condom, diaphragm) or a chemical (e.g. spermi-
cide) barrier method from the time of screening and throughout the study; IUD (either hormone-re-
leasing or non-hormone releasing) for at least minimum duration per current labelling along with
either a physical (e.g. condom, diaphragm) or a chemical (e.g. spermicide) barrier method from
the time of screening and throughout the study; depo contraception for at least minimum duration
per current labelling prior to the first dosing along with either a physical (e.g. condom, diaphragm)
or a chemical (e.g. spermicide) barrier method from the time of screening and throughout the
study; double physical barrier method (e.g. condom and diaphragm) from 14 days prior to the first
dose and throughout the study; physical plus chemical barrier method (e.g. condom with spermi-
cide) from 14 days prior to the first dose and throughout the study. In addition, female subjects of
childbearing potential will be advised to remain sexually inactive or to keep the same birth con-
trol method for at least 30 days following the last dose. (8) Females of non-childbearing potential:
must have undergone one of the following sterilisation procedures, at least 6 months prior to the
first dose: hysteroscopic sterilisation; bilateral tubal ligation or bilateral salpingectomy; hysterec-
tomy; bilateral oophorectomy; or be postmenopausal with amenorrhoea for at least 1 year prior
to the first dose with serum follicle stimulating hormone levels consistent with postmenopausal
status or have medically documented history of biological or congenital sterility; (9) A non-vasec-
tomized male subject must agree to use a condom with spermicide or abstain from sexual inter-
course during the study until 30 days beyond the last dose of study drug/placebo. (10) If male, must
agree not to donate sperm from the first dose until 30 days after the last dose administration. (11)
Participants must be able to fluently read and write in English. (13) Participants must understand
the study procedures in the informed consent form (ICF) and be willing and able to comply with the
protocol.

Exclusion criteria: (1) females who are pregnant or breastfeeding or intend to become pregnant
during the study period or within 30 days of the final dose of study drug, (2) subjects engaged in
cognitive behavioral therapy (CBT) for TTM or other body-focused repetitive behavior or any ob-
sessive-compulsive related or impulse control disorder any time within 60 days prior to first dose.
For other psychotherapies, subject must have been engaged in that psychotherapy for a minimum
of 60 days at the time of first dose and must be willing to maintain the same frequency and type
of therapy for the duration of the study period, (3) subjects engaged in any other behavioral inter-
ventions (e.g. wearable devices, behavioral self-help strategies) within 60 days prior to first dose,
(4) mentally or legally incompetent, (5) suffered a concussion in the past 6 months prior to screen-
ing. Any history of traumatic brain injury with loss of consciousness in the year prior to first screen-
ing visit, (6) any lifetime history of any psychotic disorder, including schizophrenia or any bipolar or
bipolar-related disorder as determined by clinical history or confirmed at screening with the MINI,
version 7.0.2, (7) current major depressive episode confirmed at screening with the MINI, version
7.0.2, (8) according to PI judgment, the presence of any emotional problems or psychiatric disor-
ders that may obscure evaluation of primary TTM or pose a risk to subject safety or stability during
the study period. Other emotional problems or diagnoses may include, but are not limited to, oth-
er body-focused repetitive behaviours, post-traumatic stress disorder, obsessive-compulsive disor-
der, panic disorder, compulsive gambling, borderline personality disorder, or antisocial personal-
ity disorder, (9) history of any injury, illness, or condition that, in the opinion of the PI or designee,
might confound the results of the study or pose an additional risk to the subject by their participa-
tion in the study, (10) laboratory evidence of renal impairment (e.g. a creatine clearance of < 80),
(11) presence of any substance use disorder or, in the opinion of the PI or designee, problematic
substance use (excluding nicotine or caffeine) within the 2 years prior to screening, (12) history of
seizure disorder with the exception of subjects who have been o� anti-seizure medication and have
not had a seizure in the past 5 years, (13) subjects with any of the following: (a) any psychiatric hos-
pitalisations in the past year; (b) imminent risk of suicide based on PI's or designee's clinical judg-
ment or psychiatric examination; (c) active suicidal ideation in the past 6 months as evidenced by
positive endorsement to Item 4 or 5 on the Columbia Suicide Severity Rating Scale (C-SSRS); OR
(d) any history of suicidal behavior in the past year as evidenced by positive endorsement to any of

NCT03797521  (Continued)
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the suicidal behavior items on the C-SSRS, (14) has previously participated in any Promentis Phase
1 study, (15) participation in another interventional clinical study (including CBT or other behav-
ioral intervention) within 30 days prior to the first screening visit. The 30 day window will be de-
rived from the date of the last blood collection or dosing, whichever is later, in the previous study
to the date of initiation of screening in the current study.

Interventions Experimental: SXC-2023 50 mg dosed once daily for 6 weeks

Experimental: SXC-2023 200 mg dosed once daily for 6 weeks

Experimental: SXC-2023 800 mg dosed once daily for 6 weeks

Placebo comparator: matching placebo dosed once daily for 6 weeks

Outcomes Primary outcome measure: treatment-emergent adverse events

Secondary outcome measures: MGH-HPS, CGI-S/C, PGI-S/C, TSD

Time frame: up to 7 weeks

Starting date Actual study start date: 19 December 2018

Estimated primary completion date: 1 December 2019

Estimated study completion date: 15 January 2020

Contact information Study Director: Tricia Pimentel Cotter; Promentis Pharmaceuticals

Notes Responsible party: Promentis Pharmaceuticals, Inc.

ClinicalTrials.gov Identifier: NCT03797521

Other study ID numbers: PRO-201

First posted: 9 January 2019

Last update posted: 2 December 2020

NCT03797521  (Continued)

ACT: Acceptance and Commitment Therapy; BAI: Beck Anxiety Inventory; BDI: Beck Depression Inventory; CGI-C: Clinical Global Impression
- Change scale; CGI-I: Clinical Global Impressions - Improvement scale; CGI-S: Clinical Global Impressions - Severity scale; EAT-26: Eating
Attitudes Test-26; ECG: electrocardiogram; FERT: Facial Expression Recognition Test; HADS: Hospital Anxiety and Depression Scale; IUD:
intrauterine device; MGH-HPS: Massachusetts General Hospital Hair-Pulling Scale; MINI: Mini International Neuropsychiatric Interview;
NIMH-TSS: National Institute of Mental Health–Trichotillomania Severity Scale; PGI-C: Patient Global Impressions - Change scale PGI-S:
Patient Global Impressions - Severity scale; SP-SAS: Skin-Picking Symptom Assessment Scale; TTM: trichotillomania; TSD: Trichotillomania
Symptom Diary
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Comparison 1.   Antioxidants versus placebo in adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Treatment response 1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1.1 Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of respon-
ders)

1 36 Risk Ratio (M-H, Random,
95% CI)

2.25 [0.84, 5.99]

1.2 Reduction of TTM symptom severi-
ty

1   Mean Difference (IV, Random,
95% CI)

Subtotals only

1.2.1 Clinical Global Impression -
Severity Scale (CGI-S)

1 27 Mean Difference (IV, Random,
95% CI)

-0.50 [-1.31, 0.31]

1.2.2 Massachusetts General Hospital
Hairpulling Scale (MGH-HPS)

1 27 Mean Difference (IV, Random,
95% CI)

-1.80 [-6.22, 2.62]

1.2.3 NIMH Trichotillomania Severity
Scale (NIMH-TSS)

1 27 Mean Difference (IV, Random,
95% CI)

-1.00 [-5.00, 3.00]

1.3 Reduction of comorbid symptoms
of depression

1   Mean Difference (IV, Random,
95% CI)

Subtotals only

1.3.1 Hamilton Depression Rating
Scale (HAM-D)

1 27 Mean Difference (IV, Random,
95% CI)

0.60 [-1.82, 3.02]

1.4 Quality of Life - functional disability 1   Mean Difference (IV, Random,
95% CI)

Subtotals only

1.4.1 Sheehan Disability Scale (SDS) 1 27 Mean Difference (IV, Random,
95% CI)

-0.60 [-6.53, 5.33]

1.5 Tolerability of treatment - Dropouts
due to adverse events

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

1.5.1 Dropout rate 1 28 Risk Ratio (M-H, Random,
95% CI)

Not estimable

 
 

Analysis 1.1.   Comparison 1: Antioxidants versus placebo in adults, Outcome 1: Treatment response

Study or Subgroup

1.1.1 Clinical Global Impressions - Improvement Scale (CGI-I) (no. of responders)
Grant 2019
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.62 (P = 0.10)

Antioxidant
Events

9

9

Total

18
18

Placebo
Events

4

4

Total

18
18

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

2.25 [0.84 , 5.99]
2.25 [0.84 , 5.99]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours antioxidant
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Analysis 1.2.   Comparison 1: Antioxidants versus placebo in adults, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

1.2.1 Clinical Global Impression - Severity Scale (CGI-S)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.21 (P = 0.23)

1.2.2 Massachusetts General Hospital Hairpulling Scale (MGH-HPS)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42)

1.2.3 NIMH Trichotillomania Severity Scale (NIMH-TSS)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.49 (P = 0.62)

Antioxidant
Mean

3.3

12.5

7.4

SD

1.3

6.3

5.4

Total

14
14

14
14

14
14

Placebo
Mean

3.8

14.3

8.4

SD

0.8

5.4

5.2

Total

13
13

13
13

13
13

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-0.50 [-1.31 , 0.31]
-0.50 [-1.31 , 0.31]

-1.80 [-6.22 , 2.62]
-1.80 [-6.22 , 2.62]

-1.00 [-5.00 , 3.00]
-1.00 [-5.00 , 3.00]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours antioxidant Favours placebo

 
 

Analysis 1.3.   Comparison 1: Antioxidants versus placebo in adults,
Outcome 3: Reduction of comorbid symptoms of depression

Study or Subgroup

1.3.1 Hamilton Depression Rating Scale (HAM-D)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.49 (P = 0.63)

Antioxidant
Mean

2.7

SD

3.6

Total

14
14

Placebo
Mean

2.1

SD

2.8

Total

13
13

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

0.60 [-1.82 , 3.02]
0.60 [-1.82 , 3.02]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours antioxidant Favours placebo

 
 

Analysis 1.4.   Comparison 1: Antioxidants versus placebo in adults, Outcome 4: Quality of Life - functional disability

Study or Subgroup

1.4.1 Sheehan Disability Scale (SDS)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.20 (P = 0.84)

Antioxidant
Mean

5.8

SD

8.4

Total

14
14

Placebo
Mean

6.4

SD

7.3

Total

13
13

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-0.60 [-6.53 , 5.33]
-0.60 [-6.53 , 5.33]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours antioxidant Favours placebo
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Analysis 1.5.   Comparison 1: Antioxidants versus placebo in adults,
Outcome 5: Tolerability of treatment - Dropouts due to adverse events

Study or Subgroup

1.5.1 Dropout rate
Grant 2019
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Antioxidant
Events

0

0

Total

14
14

Placebo
Events

0

0

Total

14
14

Weight
Risk Ratio

M-H, Random, 95% CI

Not estimable
Not estimable

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours antioxidant

 
 

Comparison 2.   Antioxidants versus placebo in adolescents

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Treatment response 1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

2.1.1 Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of respon-
ders)

1 8 Risk Ratio (M-H, Random,
95% CI)

2.00 [0.28, 14.20]

2.2 Reduction of TTM symptom severity 1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

2.2.1 Clinical Global Impression - Severi-
ty Scale (CGI-S)

1 6 Mean Difference (IV, Ran-
dom, 95% CI)

-1.13 [-2.72, 0.46]

2.2.2 Massachusetts General Hospital
Hairpulling Scale (MGH-HPS)

1 6 Mean Difference (IV, Ran-
dom, 95% CI)

-5.87 [-17.46,
5.72]

2.2.3 NIMH Trichotillomania Severity
Scale (NIMH-TSS)

1 6 Mean Difference (IV, Ran-
dom, 95% CI)

-2.94 [-8.14, 2.26]

2.2.4 Trichotillomania Scale For Chil-
dren - Child Version (TSC-C)

1 6 Mean Difference (IV, Ran-
dom, 95% CI)

0.00 [-1.25, 1.25]

2.2.5 Trichotillomania Scale For Chil-
dren - Parent Version (TSC-P)

1 4 Mean Difference (IV, Ran-
dom, 95% CI)

-1.20 [-1.48,
-0.92]

2.3 Reduction of comorbid symptoms of
depression

1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

2.3.1 Hamilton Depression Rating Scale
(HAM-D)

1 7 Mean Difference (IV, Ran-
dom, 95% CI)

-1.62 [-3.98, 0.74]

2.4 Quality of Life - functional disability 1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

2.4.1 Sheehan Disability Scale (SDS) 1 6 Mean Difference (IV, Ran-
dom, 95% CI)

-1.30 [-8.43, 5.83]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.5 Tolerability of treatment - Dropouts
due to adverse events

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

2.5.1 Dropout rate 1 8 Risk Ratio (M-H, Random,
95% CI)

Not estimable

 
 

Analysis 2.1.   Comparison 2: Antioxidants versus placebo in adolescents, Outcome 1: Treatment response

Study or Subgroup

2.1.1 Clinical Global Impressions - Improvement Scale (CGI-I) (no. of responders)
Grant 2019
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.69 (P = 0.49)

Antioxidant
Events

2

2

Total

4
4

Placebo
Events

1

1

Total

4
4

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

2.00 [0.28 , 14.20]
2.00 [0.28 , 14.20]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours antioxidant
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Analysis 2.2.   Comparison 2: Antioxidants versus placebo in
adolescents, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

2.2.1 Clinical Global Impression - Severity Scale (CGI-S)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.39 (P = 0.16)

2.2.2 Massachusetts General Hospital Hairpulling Scale (MGH-HPS)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.99 (P = 0.32)

2.2.3 NIMH Trichotillomania Severity Scale (NIMH-TSS)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.11 (P = 0.27)

2.2.4 Trichotillomania Scale For Children - Child Version (TSC-C)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

2.2.5 Trichotillomania Scale For Children - Parent Version (TSC-P)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 8.49 (P < 0.00001)

Antioxidant
Mean

1.6

6.83

1.73

1.7

1.1

SD

1.06

8.5

3.58

1.1

1e-12

Total

3
3

3
3

3
3

3
3

2
2

Placebo
Mean

2.73

12.7

4.67

1.7

2.3

SD

0.92

5.71

2.88

0.1

0.2

Total

3
3

3
3

3
3

3
3

2
2

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-1.13 [-2.72 , 0.46]
-1.13 [-2.72 , 0.46]

-5.87 [-17.46 , 5.72]
-5.87 [-17.46 , 5.72]

-2.94 [-8.14 , 2.26]
-2.94 [-8.14 , 2.26]

0.00 [-1.25 , 1.25]
0.00 [-1.25 , 1.25]

-1.20 [-1.48 , -0.92]
-1.20 [-1.48 , -0.92]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours antioxidant Favours placebo

 
 

Analysis 2.3.   Comparison 2: Antioxidants versus placebo in adolescents,
Outcome 3: Reduction of comorbid symptoms of depression

Study or Subgroup

2.3.1 Hamilton Depression Rating Scale (HAM-D)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.35 (P = 0.18)

Antioxidant
Mean

3.15

SD

1.29

Total

4
4

Placebo
Mean

4.77

SD

1.76

Total

3
3

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-1.62 [-3.98 , 0.74]
-1.62 [-3.98 , 0.74]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours antioxidant Favours placebo
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Analysis 2.4.   Comparison 2: Antioxidants versus placebo in
adolescents, Outcome 4: Quality of Life - functional disability

Study or Subgroup

2.4.1 Sheehan Disability Scale (SDS)
Grant 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.36 (P = 0.72)

Antioxidant
Mean

2.97

SD

4.26

Total

3
3

Placebo
Mean

4.27

SD

4.64

Total

3
3

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-1.30 [-8.43 , 5.83]
-1.30 [-8.43 , 5.83]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours antioxidant Favours placebo

 
 

Analysis 2.5.   Comparison 2: Antioxidants versus placebo in adolescents,
Outcome 5: Tolerability of treatment - Dropouts due to adverse events

Study or Subgroup

2.5.1 Dropout rate
Grant 2019
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Antioxidant
Events

0

0

Total

4
4

Placebo
Events

0

0

Total

4
4

Weight
Risk Ratio

M-H, Random, 95% CI

Not estimable
Not estimable

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours antioxidant

 
 

Comparison 3.   Antipsychotics versus placebo in adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Treatment response 1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

3.1.1 Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of respon-
ders)

1 25 Risk Ratio (M-H, Random,
95% CI)

5.08 [1.40, 18.37]

3.2 Reduction of TTM symptom severi-
ty

1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

3.2.1 Clinical Global Impressions -
Severity Scale (CGI-S)

1 25 Mean Difference (IV, Ran-
dom, 95% CI)

-1.68 [-2.31, -1.05]

3.2.2 Massachusetts General Hospital
Hairpulling Scale (MGH-HPS)

1 25 Mean Difference (IV, Ran-
dom, 95% CI)

-4.87 [-8.84, -0.90]

3.2.3 Yale-Brown Obsessive Compul-
sive Scale for Trichotillomania (TTM-
YBOCS)

1 25 Mean Difference (IV, Ran-
dom, 95% CI)

-7.63 [-12.35,
-2.91]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.3 Tolerability of treatment - Dropouts
due to adverse events

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

3.3.1 Dropout rate 1 25 Risk Ratio (M-H, Random,
95% CI)

Not estimable

3.4 Tolerability of treatment - Common
adverse events (> 20%)

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

3.4.1 Dry mouth (no. of participants) 1 25 Risk Ratio (M-H, Random,
95% CI)

13.93 [0.88,
220.37]

3.4.2 Fatigue (no. of participants) 1 25 Risk Ratio (M-H, Random,
95% CI)

13.93 [0.88,
220.37]

3.4.3 Increased appetite (no. of partici-
pants)

1 25 Risk Ratio (M-H, Random,
95% CI)

12.07 [0.75,
193.73]

3.4.4 Headache (no. of participants) 1 25 Risk Ratio (M-H, Random,
95% CI)

10.21 [0.62,
167.12]

3.4.5 Weight gain (no. of participants) 1 25 Risk Ratio (M-H, Random,
95% CI)

10.21 [0.62,
167.12]

 
 

Analysis 3.1.   Comparison 3: Antipsychotics versus placebo in adults, Outcome 1: Treatment response

Study or Subgroup

3.1.1 Clinical Global Impressions - Improvement Scale (CGI-I) (no. of responders)
Van Ameringen 2010
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 2.48 (P = 0.01)

Antipsychotics
Events

11

11

Total

13
13

Placebo
Events

2

2

Total

12
12

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

5.08 [1.40 , 18.37]
5.08 [1.40 , 18.37]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours antipsychotics
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Analysis 3.2.   Comparison 3: Antipsychotics versus placebo
in adults, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

3.2.1 Clinical Global Impressions - Severity Scale (CGI-S)
Van Ameringen 2010
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 5.20 (P < 0.00001)

3.2.2 Massachusetts General Hospital Hairpulling Scale (MGH-HPS)
Van Ameringen 2010
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.40 (P = 0.02)

3.2.3 Yale-Brown Obsessive Compulsive Scale for Trichotillomania (TTM-YBOCS)
Van Ameringen 2010
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.17 (P = 0.002)

Antipsychotics
Mean

3.15

8.38

10.54

SD

0.9

4.23

6.74

Total

13
13

13
13

13
13

Placebo
Mean

4.83

13.25

18.17

SD

0.71

5.72

5.27

Total

12
12

12
12

12
12

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-1.68 [-2.31 , -1.05]
-1.68 [-2.31 , -1.05]

-4.87 [-8.84 , -0.90]
-4.87 [-8.84 , -0.90]

-7.63 [-12.35 , -2.91]
-7.63 [-12.35 , -2.91]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours antipsychotics Favours placebo

 
 

Analysis 3.3.   Comparison 3: Antipsychotics versus placebo in adults,
Outcome 3: Tolerability of treatment - Dropouts due to adverse events

Study or Subgroup

3.3.1 Dropout rate
Van Ameringen 2010
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Antipsychotics
Events

0

0

Total

13
13

Placebo
Events

0

0

Total

12
12

Weight
Risk Ratio

M-H, Random, 95% CI

Not estimable
Not estimable

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours antipsychotics
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Analysis 3.4.   Comparison 3: Antipsychotics versus placebo in adults,
Outcome 4: Tolerability of treatment - Common adverse events (> 20%)

Study or Subgroup

3.4.1 Dry mouth (no. of participants)
Van Ameringen 2010
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.87 (P = 0.06)

3.4.2 Fatigue (no. of participants)
Van Ameringen 2010
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.87 (P = 0.06)

3.4.3 Increased appetite (no. of participants)
Van Ameringen 2010
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.76 (P = 0.08)

3.4.4 Headache (no. of participants)
Van Ameringen 2010
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.63 (P = 0.10)

3.4.5 Weight gain (no. of participants)
Van Ameringen 2010
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.63 (P = 0.10)

Antipsychotics
Events

7

7

7

7

6

6

5

5

5

5

Total

13
13

13
13

13
13

13
13

13
13

Placebo
Events

0

0

0

0

0

0

0

0

0

0

Total

12
12

12
12

12
12

12
12

12
12

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

13.93 [0.88 , 220.37]
13.93 [0.88 , 220.37]

13.93 [0.88 , 220.37]
13.93 [0.88 , 220.37]

12.07 [0.75 , 193.73]
12.07 [0.75 , 193.73]

10.21 [0.62 , 167.12]
10.21 [0.62 , 167.12]

10.21 [0.62 , 167.12]
10.21 [0.62 , 167.12]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours antipsychotics

 
 

Comparison 4.   Cell signal transducers versus placebo in adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Treatment response 1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

4.1.1 Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of respon-
ders)

1 38 Risk Ratio (M-H, Random,
95% CI)

1.33 [0.57, 3.11]

4.2 Reduction of TTM symptom severity 1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.2.1 Massachusetts General Hospital
Hairpulling Scale (MGH-HPS)

1 38 Mean Difference (IV, Ran-
dom, 95% CI)

-1.30 [-5.12, 2.52]

4.2.2 NIMH Trichotillomania Severity
Scale (NIMH-TSS)

1 38 Mean Difference (IV, Ran-
dom, 95% CI)

0.00 [-3.37, 3.37]

4.3 Tolerability of treatment - Dropouts
due to adverse events

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

4.3.1 Dropout rate 1 38 Risk Ratio (M-H, Random,
95% CI)

Not estimable

4.4 Tolerability of treatment - Common
adverse events (> 20%)

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

4.4.1 Nausea / upset stomach (no. of
participants)

1 38 Risk Ratio (M-H, Random,
95% CI)

2.00 [0.41, 9.65]

 
 

Analysis 4.1.   Comparison 4: Cell signal transducers versus placebo in adults, Outcome 1: Treatment response

Study or Subgroup

4.1.1 Clinical Global Impressions - Improvement Scale (CGI-I) (no. of responders)
Leppink 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.51)

Cell Signal Transducers
Events

8

8

Total

19
19

Placebo
Events

6

6

Total

19
19

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

1.33 [0.57 , 3.11]
1.33 [0.57 , 3.11]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours CSTs

 
 

Analysis 4.2.   Comparison 4: Cell signal transducers versus
placebo in adults, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

4.2.1 Massachusetts General Hospital Hairpulling Scale (MGH-HPS)
Leppink 2017
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

4.2.2 NIMH Trichotillomania Severity Scale (NIMH-TSS)
Leppink 2017
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

Cell Signal Transducers
Mean

13.2

8.4

SD

6.8

5.1

Total

19
19

19
19

Placebo
Mean

14.5

8.4

SD

5.1

5.5

Total

19
19

19
19

Weight

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-1.30 [-5.12 , 2.52]
-1.30 [-5.12 , 2.52]

0.00 [-3.37 , 3.37]
0.00 [-3.37 , 3.37]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours CSTs Favours placebo

Pharmacotherapy for trichotillomania (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

79

Fo
r P

re
vi

ew
 O

nl
y



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 
 

Analysis 4.3.   Comparison 4: Cell signal transducers versus placebo in adults,
Outcome 3: Tolerability of treatment - Dropouts due to adverse events

Study or Subgroup

4.3.1 Dropout rate
Leppink 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Cell Signal Transducers
Events

0

0

Total

19
19

Placebo
Events

0

0

Total

19
19

Weight
Risk Ratio

M-H, Random, 95% CI

Not estimable
Not estimable

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours CSTs

 
 

Analysis 4.4.   Comparison 4: Cell signal transducers versus placebo in adults,
Outcome 4: Tolerability of treatment - Common adverse events (> 20%)

Study or Subgroup

4.4.1 Nausea / upset stomach (no. of participants)
Leppink 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.86 (P = 0.39)

Cell Signal Transducers
Events

4

4

Total

19
19

Placebo
Events

2

2

Total

19
19

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

2.00 [0.41 , 9.65]
2.00 [0.41 , 9.65]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours CSTs

 
 

Comparison 5.   Glutamate modulators versus placebo in adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.1 Treatment response 1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

5.1.1 Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of respon-
ders)

1 50 Risk Ratio (M-H, Random,
95% CI)

3.50 [1.34, 9.17]

5.2 Reduction of TTM symptom severi-
ty

1   Mean Difference (IV, Random,
95% CI)

Subtotals only

5.2.1 Clinical Global Impression -
Severity Scale (CGI-S)

1 50 Mean Difference (IV, Random,
95% CI)

-1.24 [-1.93,
-0.55]

5.2.2 Massachusetts General Hospital
Hairpulling Scale (MGH-HPS)

1 50 Mean Difference (IV, Random,
95% CI)

-5.60 [-8.50,
-2.70]

5.2.3 Psychiatric Institute Trichotillo-
mania Scale (PITS)

1 50 Mean Difference (IV, Random,
95% CI)

-6.90 [-10.56,
-3.24]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.3 Reduction of comorbid symptoms
of depression

1   Mean Difference (IV, Random,
95% CI)

Subtotals only

5.3.1 Hamilton Depression Rating
Scale (HAM-D)

1 50 Mean Difference (IV, Random,
95% CI)

-0.96 [-2.88, 0.96]

5.4 Quality of Life - functional disability 1   Mean Difference (IV, Random,
95% CI)

Subtotals only

5.4.1 Sheehan Disability Scale (SDS) 1 50 Mean Difference (IV, Random,
95% CI)

-2.76 [-5.58, 0.06]

5.5 Tolerability of treatment - Dropouts
due to adverse events

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

5.5.1 Dropout rate 1 50 Risk Ratio (M-H, Random,
95% CI)

Not estimable

 
 

Analysis 5.1.   Comparison 5: Glutamate modulators versus placebo in adults, Outcome 1: Treatment response

Study or Subgroup

5.1.1 Clinical Global Impressions - Improvement Scale (CGI-I) (no. of responders)
Grant 2009
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 2.55 (P = 0.01)

Glutamate modulators
Events

14

14

Total

25
25

Placebo
Events

4

4

Total

25
25

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

3.50 [1.34 , 9.17]
3.50 [1.34 , 9.17]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours Glut modulator
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Analysis 5.2.   Comparison 5: Glutamate modulators versus
placebo in adults, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

5.2.1 Clinical Global Impression - Severity Scale (CGI-S)
Grant 2009
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.54 (P = 0.0004)

5.2.2 Massachusetts General Hospital Hairpulling Scale (MGH-HPS)
Grant 2009
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.78 (P = 0.0002)

5.2.3 Psychiatric Institute Trichotillomania Scale (PITS)
Grant 2009
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.69 (P = 0.0002)

Glutamate modulators
Mean

2.96

10.4

11.8

SD

1.379

5.55

7.61

Total

25
25

25
25

25
25

Placebo
Mean

4.2

16

18.7

SD

1.08

4.9

5.41

Total

25
25

25
25

25
25

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-1.24 [-1.93 , -0.55]
-1.24 [-1.93 , -0.55]

-5.60 [-8.50 , -2.70]
-5.60 [-8.50 , -2.70]

-6.90 [-10.56 , -3.24]
-6.90 [-10.56 , -3.24]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours Glut modulator Favours placebo

 
 

Analysis 5.3.   Comparison 5: Glutamate modulators versus placebo in
adults, Outcome 3: Reduction of comorbid symptoms of depression

Study or Subgroup

5.3.1 Hamilton Depression Rating Scale (HAM-D)
Grant 2009
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.98 (P = 0.33)

Glutamate modulators
Mean

2.36

SD

2.98

Total

25
25

Placebo
Mean

3.32

SD

3.9

Total

25
25

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-0.96 [-2.88 , 0.96]
-0.96 [-2.88 , 0.96]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours Glut modulators Favours placebo

 
 

Analysis 5.4.   Comparison 5: Glutamate modulators versus
placebo in adults, Outcome 4: Quality of Life - functional disability

Study or Subgroup

5.4.1 Sheehan Disability Scale (SDS)
Grant 2009
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.92 (P = 0.06)

Glutamate modulators
Mean

5.6

SD

5.23

Total

25
25

Placebo
Mean

8.36

SD

4.94

Total

25
25

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-2.76 [-5.58 , 0.06]
-2.76 [-5.58 , 0.06]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours Glut modulators Favours placebo
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Analysis 5.5.   Comparison 5: Glutamate modulators versus placebo in adults,
Outcome 5: Tolerability of treatment - Dropouts due to adverse events

Study or Subgroup

5.5.1 Dropout rate
Grant 2009
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Glutamate modulators
Events

0

0

Total

25
25

Placebo
Events

0

0

Total

25
25

Weight
Risk Ratio

M-H, Random, 95% CI

Not estimable
Not estimable

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours Glut modulators

 
 

Comparison 6.   Glutamate modulators versus placebo in children and adolescents

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Treatment response 1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

6.1.1 Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of respon-
ders)

1 39 Risk Ratio (M-H, Random,
95% CI)

1.19 [0.37, 3.77]

6.2 Reduction of TTM symptom severity 1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

6.2.1 Massachusetts General Hospital
Hairpulling Scale (MGH-HPS)

1 39 Mean Difference (IV, Ran-
dom, 95% CI)

-2.83 [-3.76,
-1.90]

6.2.2 NIMH Trichotillomania Severity
Scale (NIMH-TSS)

1 39 Mean Difference (IV, Ran-
dom, 95% CI)

-1.33 [-1.97,
-0.69]

6.2.3 Trichotillomania Scale for Children
- Child version (TSC-C)

1 39 Mean Difference (IV, Ran-
dom, 95% CI)

-0.08 [-0.22, 0.06]

6.2.4 Trichotillomania Scale for Children
- Parent version (TSC-P)

1 39 Mean Difference (IV, Ran-
dom, 95% CI)

-0.05 [-0.16, 0.06]

6.3 Reduction of comorbid symptoms of
depression

1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

6.3.1 Children's Depression Inventory
(CDI)

1 39 Mean Difference (IV, Ran-
dom, 95% CI)

3.10 [1.91, 4.29]

6.4 Tolerability of treatment - Dropouts
due to adverse eventsDropouts due to
adverse events

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

6.4.1 Dropout rate 1 39 Risk Ratio (M-H, Random,
95% CI)

2.86 [0.12, 66.11]

6.5 Tolerability of treatment - Common
adverse events (> 20%)

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.5.1 Nausea (no. of participants) 1 39 Risk Ratio (M-H, Random,
95% CI)

0.48 [0.22, 1.01]

 
 

Analysis 6.1.   Comparison 6: Glutamate modulators versus placebo
in children and adolescents, Outcome 1: Treatment response

Study or Subgroup

6.1.1 Clinical Global Impressions - Improvement Scale (CGI-I) (no. of responders)
Bloch 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.29 (P = 0.77)

Glutamate modulators
Events

5

5

Total

20
20

Placebo
Events

4

4

Total

19
19

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

1.19 [0.37 , 3.77]
1.19 [0.37 , 3.77]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours Glut modulators

 
 

Analysis 6.2.   Comparison 6: Glutamate modulators versus placebo in
children and adolescents, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

6.2.1 Massachusetts General Hospital Hairpulling Scale (MGH-HPS)
Bloch 2013
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 5.97 (P < 0.00001)

6.2.2 NIMH Trichotillomania Severity Scale (NIMH-TSS)
Bloch 2013
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 4.08 (P < 0.0001)

6.2.3 Trichotillomania Scale for Children - Child version (TSC-C)
Bloch 2013
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.14 (P = 0.26)

6.2.4 Trichotillomania Scale for Children - Parent version (TSC-P)
Bloch 2013
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.87 (P = 0.39)

Glutamate modulators
Mean

10.7

9.56

2

1.83

SD

1.49

0.71

0.22

0.18

Total

20
20

20
20

20
20

20
20

Placebo
Mean

13.53

10.89

2.08

1.88

SD

1.47

1.24

0.22

0.18

Total

19
19

19
19

19
19

19
19

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-2.83 [-3.76 , -1.90]
-2.83 [-3.76 , -1.90]

-1.33 [-1.97 , -0.69]
-1.33 [-1.97 , -0.69]

-0.08 [-0.22 , 0.06]
-0.08 [-0.22 , 0.06]

-0.05 [-0.16 , 0.06]
-0.05 [-0.16 , 0.06]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours Glut modulators Favours placebo
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Analysis 6.3.   Comparison 6: Glutamate modulators versus placebo in children
and adolescents, Outcome 3: Reduction of comorbid symptoms of depression

Study or Subgroup

6.3.1 Children's Depression Inventory (CDI)
Bloch 2013
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 5.09 (P < 0.00001)

Glutamate modulators
Mean

10.9

SD

1.9

Total

20
20

Placebo
Mean

7.8

SD

1.9

Total

19
19

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

3.10 [1.91 , 4.29]
3.10 [1.91 , 4.29]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours Glut modulators Favours placebo

 
 

Analysis 6.4.   Comparison 6: Glutamate modulators versus placebo in children and adolescents,
Outcome 4: Tolerability of treatment - Dropouts due to adverse eventsDropouts due to adverse events

Study or Subgroup

6.4.1 Dropout rate
Bloch 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.65 (P = 0.51)

Glutamate modulators
Events

1

1

Total

20
20

Placebo
Events

0

0

Total

19
19

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

2.86 [0.12 , 66.11]
2.86 [0.12 , 66.11]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours Glut modulators

 
 

Analysis 6.5.   Comparison 6: Glutamate modulators versus placebo in children and
adolescents, Outcome 5: Tolerability of treatment - Common adverse events (> 20%)

Study or Subgroup

6.5.1 Nausea (no. of participants)
Bloch 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.94 (P = 0.05)

Glutamate modulators
Events

6

6

Total

20
20

Placebo
Events

12

12

Total

19
19

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

0.47 [0.22 , 1.01]
0.47 [0.22 , 1.01]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours Glut modulators

 
 

Comparison 7.   Opioid antagonists versus placebo in adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Treatment response 2 68 Risk Ratio (M-H, Random,
95% CI)

2.14 [0.25, 18.17]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1.1 Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of respon-
ders)

1 51 Risk Ratio (M-H, Random,
95% CI)

1.04 [0.49, 2.19]

7.1.2 NIMH Trichotillomania Severity
Scale (NIMH-TSS) (no. of responders as
>50% reduction)

1 17 Risk Ratio (M-H, Random,
95% CI)

9.62 [0.57,
161.44]

7.2 Reduction of TTM symptom severity 1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

7.2.1 Clinical Global Impression - Severi-
ty Scale (CGI-S)

1 51 Mean Difference (IV, Ran-
dom, 95% CI)

-0.37 [-1.10, 0.36]

7.2.2 Massachusetts General Hospital
Hairpulling Scale (MGH-HPS)

1 51 Mean Difference (IV, Ran-
dom, 95% CI)

-1.14 [-4.18, 1.90]

7.2.3 NIMH Trichotillomania Severity
Scale (NIMH-TSS)

1 51 Mean Difference (IV, Ran-
dom, 95% CI)

-0.79 [-3.62, 2.04]

7.3 Reduction of comorbid symptoms of
depression

1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

7.3.1 Hamilton Depression Rating Scale
(HAM-D)

1 51 Mean Difference (IV, Ran-
dom, 95% CI)

0.66 [-1.26, 2.58]

7.4 Quality of Life - functional disability 1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

7.4.1 Sheehan Disability Scale (SDS) 1 51 Mean Difference (IV, Ran-
dom, 95% CI)

-1.91 [-5.82, 2.00]

7.5 Tolerability of treatment - Common
adverse events (> 20%)

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

7.5.1 Sedation (no. of participants) 1 51 Risk Ratio (M-H, Random,
95% CI)

3.12 [0.35, 28.03]
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Analysis 7.1.   Comparison 7: Opioid antagonists versus placebo in adults, Outcome 1: Treatment response

Study or Subgroup

7.1.1 Clinical Global Impressions - Improvement Scale (CGI-I) (no. of responders)
Grant 2014
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.10 (P = 0.92)

7.1.2 NIMH Trichotillomania Severity Scale (NIMH-TSS) (no. of responders as >50% reduction)
Christenson 1994
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.57 (P = 0.12)

Total (95% CI)
Total events:
Heterogeneity: Tau² = 1.62; Chi² = 2.46, df = 1 (P = 0.12); I² = 59%
Test for overall effect: Z = 0.69 (P = 0.49)
Test for subgroup differences: Chi² = 2.24, df = 1 (P = 0.13), I² = 55.3%

Opioid antagonists
Events

9

9

3

3

12

Total

25
25

7
7

32

Placebo
Events

9

9

0

0

9

Total

26
26

10
10

36

Weight

67.7%
67.7%

32.3%
32.3%

100.0%

Risk Ratio
M-H, Random, 95% CI

1.04 [0.49 , 2.19]
1.04 [0.49 , 2.19]

9.63 [0.57 , 161.44]
9.63 [0.57 , 161.44]

2.14 [0.25 , 18.17]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours opioid antagonist

 
 

Analysis 7.2.   Comparison 7: Opioid antagonists versus placebo
in adults, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

7.2.1 Clinical Global Impression - Severity Scale (CGI-S)
Grant 2014
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.99 (P = 0.32)

7.2.2 Massachusetts General Hospital Hairpulling Scale (MGH-HPS)
Grant 2014
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.73 (P = 0.46)

7.2.3 NIMH Trichotillomania Severity Scale (NIMH-TSS)
Grant 2014
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.55 (P = 0.58)

Opioid antagonists
Mean

3.44

12.21

7.94

SD

1.474

6.203

4.835

Total

25
25

25
25

25
25

Placebo
Mean

3.81

13.35

8.73

SD

1.167

4.749

5.481

Total

26
26

26
26

26
26

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-0.37 [-1.10 , 0.36]
-0.37 [-1.10 , 0.36]

-1.14 [-4.18 , 1.90]
-1.14 [-4.18 , 1.90]

-0.79 [-3.62 , 2.04]
-0.79 [-3.62 , 2.04]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours opioid antagonist Favours placebo
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Analysis 7.3.   Comparison 7: Opioid antagonists versus placebo in
adults, Outcome 3: Reduction of comorbid symptoms of depression

Study or Subgroup

7.3.1 Hamilton Depression Rating Scale (HAM-D)
Grant 2014
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.67 (P = 0.50)

Opioid antagonists
Mean

3.24

SD

3.574

Total

25
25

Placebo
Mean

2.58

SD

3.431

Total

26
26

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

0.66 [-1.26 , 2.58]
0.66 [-1.26 , 2.58]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours opioid antagonist Favours placebo

 
 

Analysis 7.4.   Comparison 7: Opioid antagonists versus placebo
in adults, Outcome 4: Quality of Life - functional disability

Study or Subgroup

7.4.1 Sheehan Disability Scale (SDS)
Grant 2014
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.96 (P = 0.34)

Opioid antagonists
Mean

6.74

SD

7.407

Total

25
25

Placebo
Mean

8.65

SD

6.811

Total

26
26

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-1.91 [-5.82 , 2.00]
-1.91 [-5.82 , 2.00]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours opioid antagonist Favours placebo

 
 

Analysis 7.5.   Comparison 7: Opioid antagonists versus placebo in adults,
Outcome 5: Tolerability of treatment - Common adverse events (> 20%)

Study or Subgroup

7.5.1 Sedation (no. of participants)
Grant 2014
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.02 (P = 0.31)

Opioid antagonists
Events

3

3

Total

25
25

Placebo
Events

1

1

Total

26
26

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

3.12 [0.35 , 28.03]
3.12 [0.35 , 28.03]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours opioid antagonist

 
 

Comparison 8.   SSRIs versus placebo in adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8.1 Treatment response 0   Other data No numeric data

8.2 Reduction of TTM symptom severity 1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8.2.1 Massachusetts General Hospi-
tal Hairpulling Scale (MGH-HPS) mean
change score

1 31 Mean Difference (IV, Ran-
dom, 95% CI)

-0.47 [-4.30, 3.36]

8.3 Reduction of comorbid symptoms of
depression

1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

8.3.1 Hamilton Depression Rating Scale
(HAM-D)

1 32 Mean Difference (IV, Ran-
dom, 95% CI)

0.80 [-1.90, 3.50]

8.4 Tolerability of treatment - Dropouts
due to adverse events

2   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

8.4.1 Dropout rate 2 78 Risk Ratio (M-H, Random,
95% CI)

3.00 [0.33, 27.62]

8.5 Tolerability of treatment - Common
adverse events (> 20%)

2   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

8.5.1 Nausea (no. of participants) 1 32 Risk Ratio (M-H, Random,
95% CI)

2.50 [0.57, 11.05]

8.5.2 Insomnia (no. of participants) 1 32 Risk Ratio (M-H, Random,
95% CI)

0.50 [0.11, 2.35]

8.5.3 Central nervous system or psychi-
atric effects (nightmares, insomnia, dizzi-
ness, irritability, anxiety, feeling of doom)
(no. of participants)

1 46 Risk Ratio (M-H, Random,
95% CI)

1.38 [1.04, 1.83]

8.5.4 GIT effects (no. of participants) 1 46 Risk Ratio (M-H, Random,
95% CI)

4.67 [1.55, 14.09]

 
 

Analysis 8.1.   Comparison 8: SSRIs versus placebo in adults, Outcome 1: Treatment response

Treatment response

Study Heading 1

 
 

Analysis 8.2.   Comparison 8: SSRIs versus placebo in adults, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

8.2.1 Massachusetts General Hospital Hairpulling Scale (MGH-HPS) mean change score
Dougherty 2006
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.24 (P = 0.81)

SSRIs
Mean

-1.5333

SD

5.5403

Total

15
15

Placebo
Mean

-1.0625

SD

5.335

Total

16
16

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-0.47 [-4.30 , 3.36]
-0.47 [-4.30 , 3.36]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours SSRIs Favours placebo
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Analysis 8.3.   Comparison 8: SSRIs versus placebo in adults,
Outcome 3: Reduction of comorbid symptoms of depression

Study or Subgroup

8.3.1 Hamilton Depression Rating Scale (HAM-D)
Christenson 1991a
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.58 (P = 0.56)

SSRIs
Mean

4.4

SD

4

Total

16
16

Placebo
Mean

3.6

SD

3.8

Total

16
16

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

0.80 [-1.90 , 3.50]
0.80 [-1.90 , 3.50]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours SSRIs Favours placebo

 
 

Analysis 8.4.   Comparison 8: SSRIs versus placebo in adults, Outcome
4: Tolerability of treatment - Dropouts due to adverse events

Study or Subgroup

8.4.1 Dropout rate
Christenson 1991a
Streichenwein 1995
Subtotal (95% CI)
Total events:
Heterogeneity: Tau² = 0.00; Chi² = 0.00, df = 1 (P = 1.00); I² = 0%
Test for overall effect: Z = 0.97 (P = 0.33)

SSRIs
Events

1
1

2

Total

16
23
39

Placebo
Events

0
0

0

Total

16
23
39

Weight

50.3%
49.7%

100.0%

Risk Ratio
M-H, Random, 95% CI

3.00 [0.13 , 68.57]
3.00 [0.13 , 70.02]
3.00 [0.33 , 27.62]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours SSRIs
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Analysis 8.5.   Comparison 8: SSRIs versus placebo in adults, Outcome
5: Tolerability of treatment - Common adverse events (> 20%)

Study or Subgroup

8.5.1 Nausea (no. of participants)
Christenson 1991a
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.21 (P = 0.23)

8.5.2 Insomnia (no. of participants)
Christenson 1991a
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.88 (P = 0.38)

8.5.3 Central nervous system or psychiatric effects (nightmares, insomnia, dizziness, irritability, anxiety, feeling of doom) (no. of participants)
Streichenwein 1995
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 2.20 (P = 0.03)

8.5.4 GIT effects (no. of participants)
Streichenwein 1995
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 2.73 (P = 0.006)

SSRIs
Events

5

5

2

2

22

22

14

14

Total

16
16

16
16

23
23

23
23

Placebo
Events

2

2

4

4

16

16

3

3

Total

16
16

16
16

23
23

23
23

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

2.50 [0.57 , 11.05]
2.50 [0.57 , 11.05]

0.50 [0.11 , 2.35]
0.50 [0.11 , 2.35]

1.38 [1.04 , 1.83]
1.38 [1.04 , 1.83]

4.67 [1.55 , 14.09]
4.67 [1.55 , 14.09]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours SSRIs

 
 

Comparison 9.   TCAs with predominantly SRI actions versus placebo in adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

9.1 Treatment response 1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

9.1.1 Clinical Global Impressions - Im-
provement Scale (CGI-I) (no. of respon-
ders)

1 16 Risk Ratio (M-H, Random,
95% CI)

5.73 [0.36, 90.83]

9.2 Reduction of TTM symptom severi-
ty

1   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

9.2.1 NIMH Trichotillomania Impair-
ment Scale (NIMH-TIS)

1 16 Mean Difference (IV, Ran-
dom, 95% CI)

1.60 [-0.82, 4.02]

9.2.2 NIMH Trichotillomania Severity
Scale (NIMH-TSS)

1 16 Mean Difference (IV, Ran-
dom, 95% CI)

-3.00 [-6.52, 0.52]

9.3 Tolerability of treatment - Dropouts
due to adverse eventsDropouts due to
adverse events

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

9.3.1 Dropout rate 1 16 Risk Ratio (M-H, Random,
95% CI)

4.45 [0.27, 73.81]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

9.4 Tolerability of treatment - Common
adverse events (> 20%)

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

9.4.1 Tremor (no. of participants) 1 16 Risk Ratio (M-H, Random,
95% CI)

4.45 [0.27, 73.81]

9.4.2 Sedation (no. of participants) 1 16 Risk Ratio (M-H, Random,
95% CI)

3.18 [0.18, 56.95]

9.4.3 Dry mouth (no. of participants) 1 16 Risk Ratio (M-H, Random,
95% CI)

3.18 [0.18, 56.95]

9.4.4 Constipation (no. of participants) 1 16 Risk Ratio (M-H, Random,
95% CI)

3.18 [0.18, 56.95]

 
 

Analysis 9.1.   Comparison 9: TCAs with predominantly SRI
actions versus placebo in adults, Outcome 1: Treatment response

Study or Subgroup

9.1.1 Clinical Global Impressions - Improvement Scale (CGI-I) (no. of responders)
Ninan 2000
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.24 (P = 0.22)

TCAs (serotonergic)
Events

4

4

Total

10
10

Placebo
Events

0

0

Total

6
6

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

5.73 [0.36 , 90.83]
5.73 [0.36 , 90.83]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours serotonergic TCAs

 
 

Analysis 9.2.   Comparison 9: TCAs with predominantly SRI actions versus
placebo in adults, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

9.2.1 NIMH Trichotillomania Impairment Scale (NIMH-TIS)
Ninan 2000
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.30 (P = 0.19)

9.2.2 NIMH Trichotillomania Severity Scale (NIMH-TSS)
Ninan 2000
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.67 (P = 0.09)

TCAs (serotonergic)
Mean

5.8

9.3

SD

2.4775

3.621

Total

10
10

10
10

Placebo
Mean

4.2

12.3

SD

2.3356

3.3826

Total

6
6

6
6

Weight

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

1.60 [-0.82 , 4.02]
1.60 [-0.82 , 4.02]

-3.00 [-6.52 , 0.52]
-3.00 [-6.52 , 0.52]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours serotonergic TCAs Favours placebo
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Analysis 9.3.   Comparison 9: TCAs with predominantly SRI actions versus placebo in adults, Outcome
3: Tolerability of treatment - Dropouts due to adverse eventsDropouts due to adverse events

Study or Subgroup

9.3.1 Dropout rate
Ninan 2000
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.04 (P = 0.30)

TCAs (serotonergic)
Events

3

3

Total

10
10

Placebo
Events

0

0

Total

6
6

Weight

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

4.45 [0.27 , 73.81]
4.45 [0.27 , 73.81]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours serotonergic TCAs

 
 

Analysis 9.4.   Comparison 9: TCAs with predominantly SRI actions versus placebo
in adults, Outcome 4: Tolerability of treatment - Common adverse events (> 20%)

Study or Subgroup

9.4.1 Tremor (no. of participants)
Ninan 2000
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.04 (P = 0.30)

9.4.2 Sedation (no. of participants)
Ninan 2000
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.79 (P = 0.43)

9.4.3 Dry mouth (no. of participants)
Ninan 2000
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.79 (P = 0.43)

9.4.4 Constipation (no. of participants)
Ninan 2000
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.79 (P = 0.43)

TCAs (serotonergic)
Events

3

3

2

2

2

2

2

2

Total

10
10

10
10

10
10

10
10

Placebo
Events

0

0

0

0

0

0

0

0

Total

6
6

6
6

6
6

6
6

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

4.45 [0.27 , 73.81]
4.45 [0.27 , 73.81]

3.18 [0.18 , 56.95]
3.18 [0.18 , 56.95]

3.18 [0.18 , 56.95]
3.18 [0.18 , 56.95]

3.18 [0.18 , 56.95]
3.18 [0.18 , 56.95]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours placebo Favours serotonergic TCAs

 
 

Comparison 10.   TCAs with predominantly SRI actions versus other TCAs in adults

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10.1 Treatment response 1   Mean Difference (IV, Random,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

10.1.1 Physician-rated Clinical
Progress Scale

1 26 Mean Difference (IV, Random,
95% CI)

-4.00 [-6.13,
-1.87]

10.2 Reduction of TTM symptom sever-
ity

1   Mean Difference (IV, Random,
95% CI)

Subtotals only

10.2.1 NIMH Trichotillomania Impair-
ment Scale (NIMH-TIS)

1 26 Mean Difference (IV, Random,
95% CI)

-2.00 [-3.58,
-0.42]

10.2.2 NIMH Trichotillomania Severity
Scale (NIMH-TSS)

1 26 Mean Difference (IV, Random,
95% CI)

-3.80 [-8.08, 0.48]

10.3 Reduction of comorbid symptoms
of depression

1   Mean Difference (IV, Random,
95% CI)

Subtotals only

10.3.1 NIMH Global Assessment Scale
for Depression (NIMH-GASD)

1 26 Mean Difference (IV, Random,
95% CI)

-0.70 [-1.60, 0.20]

10.4 Tolerability of treatment -
Dropouts due to adverse events

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

10.4.1 Dropout rate 1 26 Risk Ratio (M-H, Random,
95% CI)

Not estimable

10.5 Tolerability of treatment - Com-
mon adverse events (> 20%)

1   Risk Ratio (M-H, Random,
95% CI)

Subtotals only

10.5.1 Constipation (no. of partici-
pants)

1 26 Risk Ratio (M-H, Random,
95% CI)

0.83 [0.34, 2.06]

10.5.2 Dry mouth (no. of participants) 1 26 Risk Ratio (M-H, Random,
95% CI)

0.62 [0.28, 1.41]

10.5.3 Tremor (no. of participants) 1 26 Risk Ratio (M-H, Random,
95% CI)

2.33 [0.77, 7.10]

 
 

Analysis 10.1.   Comparison 10: TCAs with predominantly SRI
actions versus other TCAs in adults, Outcome 1: Treatment response

Study or Subgroup

10.1.1 Physician-rated Clinical Progress Scale
Swedo 1989
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 3.68 (P = 0.0002)

TCAs (serotonergic)
Mean

4.7

SD

3.1

Total

13
13

TCAs (noradrenergic)
Mean

8.7

SD

2.4

Total

13
13

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-4.00 [-6.13 , -1.87]
-4.00 [-6.13 , -1.87]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours serotonergic TCA Favours noradrenergic TCA
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Analysis 10.2.   Comparison 10: TCAs with predominantly SRI actions versus
other TCAs in adults, Outcome 2: Reduction of TTM symptom severity

Study or Subgroup

10.2.1 NIMH Trichotillomania Impairment Scale (NIMH-TIS)
Swedo 1989
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.47 (P = 0.01)

10.2.2 NIMH Trichotillomania Severity Scale (NIMH-TSS)
Swedo 1989
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.74 (P = 0.08)

TCAs (serotonergic)
Mean

4.2

10.6

SD

2.7

6.4

Total

13
13

13
13

TCAs (noradrenergic)
Mean

6.2

14.4

SD

1.1

4.6

Total

13
13

13
13

Weight

100.0%
100.0%

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-2.00 [-3.58 , -0.42]
-2.00 [-3.58 , -0.42]

-3.80 [-8.08 , 0.48]
-3.80 [-8.08 , 0.48]

Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours serotonergic TCA Favours noradrenergic TCA

 
 

Analysis 10.3.   Comparison 10: TCAs with predominantly SRI actions versus
other TCAs in adults, Outcome 3: Reduction of comorbid symptoms of depression

Study or Subgroup

10.3.1 NIMH Global Assessment Scale for Depression (NIMH-GASD)
Swedo 1989
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.52 (P = 0.13)

TCAs (serotonergic)
Mean

1.5

SD

0.9

Total

13
13

TCAs (noradrenergic)
Mean

2.2

SD

1.4

Total

13
13

Weight

100.0%
100.0%

Mean Difference
IV, Random, 95% CI

-0.70 [-1.60 , 0.20]
-0.70 [-1.60 , 0.20]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours serotonergic TCA Favours noradrenergic TCA

 
 

Analysis 10.4.   Comparison 10: TCAs with predominantly SRI actions versus other
TCAs in adults, Outcome 4: Tolerability of treatment - Dropouts due to adverse events

Study or Subgroup

10.4.1 Dropout rate
Swedo 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Not applicable

TCAs (serotonergic)
Events

0

0

Total

13
13

TCAs (noradrenergic)
Events

0

0

Total

13
13

Weight
Risk Ratio

M-H, Random, 95% CI

Not estimable
Not estimable

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours noradrenergic TCA Favours serotonergic TCA
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Analysis 10.5.   Comparison 10: TCAs with predominantly SRI actions versus other
TCAs in adults, Outcome 5: Tolerability of treatment - Common adverse events (> 20%)

Study or Subgroup

10.5.1 Constipation (no. of participants)
Swedo 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.40 (P = 0.69)

10.5.2 Dry mouth (no. of participants)
Swedo 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.14 (P = 0.26)

10.5.3 Tremor (no. of participants)
Swedo 1989
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.49 (P = 0.14)

TCAs (serotonergic)
Events

5

5

5

5

7

7

Total

13
13

13
13

13
13

TCAs (noradrenergic)
Events

6

6

8

8

3

3

Total

13
13

13
13

13
13

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Random, 95% CI

0.83 [0.34 , 2.06]
0.83 [0.34 , 2.06]

0.63 [0.28 , 1.41]
0.63 [0.28 , 1.41]

2.33 [0.77 , 7.10]
2.33 [0.77 , 7.10]

Risk Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favours noradrenergic TCA Favours serotonergic TCA

 

 

A P P E N D I C E S

Appendix 1. Database search strategies (November 2020)

Cochrane Common Mental Disorders Controlled Trials Register (CCMDCTR) (all years to June 2016)
trichotillo* OR ((hair adj3 pull*) AND (BFRB or chronic or compulsi* or habit* or obsess* or pathologic* or repeat* or repetiti*)) AND
INREGISTER

***************************

Cochrane Central Register of Controlled Trials (CENTRAL; 2020, Issue 11)
trichotillo* OR ((hair adj3 pull*) AND (BFRB or chronic or compulsi* or habit* or obsess* or pathologic* or repeat* or repetiti*))

***************************

3. Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily <1946 to 26 November 2020>
Search Strategy:
--------------------------------------------------------------------------------
1 Trichotillomania/
2 trichotillo*.mp.
3 (hair adj3 pull* adj3 (BFRB or chronic or compulsi* or disorder? or habit* or obsess* or pathologic* or repeat* or repetiti*)).mp.
4 or/1-3
5 controlled clinical trial.pt.
6 randomized controlled trial.pt.
7 clinical trials as topic/
8 (randomi#ed or randomi#ation or randomi#ing).ti,ab,kf.
9 (RCT or "at random" or (random* adj3 (administ* or allocat* or assign* or class* or cluster or crossover or cross-over or control* or
determine* or divide* or division or distribut* or expose* or fashion or number* or place* or pragmatic or quasi or recruit* or split or
subsitut* or treat*))).ti,ab,kf.
10 placebo.ab,ti,kf.
11 trial.ti.
12 (control* adj3 group*).ab.
13 (control* and (trial or study or group*) and (waitlist* or wait* list* or ((treatment or care) adj2 usual))).ti,ab,kf,hw.
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14 ((single or double or triple or treble) adj2 (blind* or mask* or dummy)).ti,ab,kf.
15 double-blind method/ or random allocation/ or single-blind method/
16 or/5-15
17 exp animals/ not humans.sh.
18 (16 not 17)
19 (4 and 18)

***************************

4. Ovid PsycINFO <1806 to 26 November 2020>
Search Strategy:
--------------------------------------------------------------------------------
1 trichotillomania/
2 trichotillo*.ti,ab,id.
3 (hair adj3 pull* adj3 (BFRB or chronic or compulsi* or disorder? or habit* or obsess* or pathologic* or repeat* or repetiti*)).ti,ab,id.
4 or/1-3
5 clinical trials.sh.
6 (randomi#ed or randomi#ation or randomi#ing).ti,ab,id.
7 (RCT or at random or (random* adj3 (administ* or allocat* or assign* or class* or control* or crossover or cross-over or determine* or
divide* or division or distribut* or expose* or fashion or number* or place* or recruit* or split or subsitut* or treat*))).ti,ab,id.
8 (control* and (trial or study or group) and (placebo or waitlist* or wait* list* or ((treatment or care) adj2 usual))).ti,ab,id,hw.
9 ((single or double or triple or treble) adj2 (blind* or mask* or dummy)).ti,ab,id.
10 trial.ti.
11 placebo.ti,ab,id,hw.
12 treatment outcome.md.
13 treatment e�ectiveness evaluation.sh.
14 mental health program evaluation.sh.
15 or/5-14
16 (4 and 15)

***************************

5. Ovid Embase <1974 to 26 November 2020>
Search Strategy:
--------------------------------------------------------------------------------
1 trichotillomania/
2 trichotillo*.ti,ab,kw.
3 (hair adj3 pull* adj3 (BFRB or chronic or compulsi* or disorder? or habit* or obsess* or pathologic* or repeat* or repetiti*)).ti,ab,kw.
4 or/1-3
5 randomized controlled trial/
6 randomization.de.
7 controlled clinical trial/ and (Disease Management or Drug Therapy or Prevention or Rehabilitation or Therapy).fs.
8 *clinical trial/
9 placebo.de.
10 placebo.ti,ab.
11 trial.ti.
12 (randomi#ed or randomi#ation or randomi#ing).ti,ab,kw.
13 (RCT or "at random" or (random* adj3 (administ* or allocat* or assign* or class* or cluster or control* or crossover or cross-over or
determine* or divide* or division or distribut* or expose* or fashion or number* or place* or pragmatic or quasi or recruit* or split or
subsitut* or treat*))).ti,ab,kw.
14 ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blind$ or mask$ or dummy)).mp.
15 (control* and (study or group?) and (waitlist* or wait* list* or ((treatment or care) adj2 usual))).ti,ab,kw,hw.
16 or/5-15
17 ((animal or nonhuman) not (human and (animal or nonhuman))).de. (5546742)
18 (16 not 17)
19 (4 and 18)

***************************

International Trial Registries

ClinicalTrials.gov (searched 26 November 2020)
(trichotillomania or hair pulling)
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WHO-ICTRP (searched 2 December 2019)
(trichotillo*)

***************************

Thesis Databases

Proquest Dissertations & Theses Global (searched 26 November 2020)
noM(trichotillo* or "hair pulling") AND noM((RCT OR randomized OR randomised OR randomly OR assignment OR allocation) )

 Open Access Theses and Dissertations (oatd.org) (searched 2 December 2019)
(trichotillomania or "hair pulling") AND (RCT OR randomized OR randomised OR randomly)

DART - Europe e-theses Portal (dart-europe.eu) (searched 2 December 2019)
(trichotillomania or "hair pulling") AND (RCT OR randomized OR randomised OR randomly)

Networked Digital Library of Theses and Dissertations (ndltd.org) (searched 2 December 2019)
(trichotillomania or "hair pulling") AND (RCT OR randomized OR randomised OR randomly)

***************************

Appendix 2. Database search strategies (July 2013)

Cochrane Common Mental Disorders Controlled Trials Register (CCMDCTR)
The CCMDCTR-Studies Register was searched using the following controlled vocabulary terms:
Condition = trichotillomania OR "pathological hair pulling"

The CCMDCTR-References Register was searched to retrieve additional untagged references using the free-text term: "trichotillomani*"

***************************

Cochrane Central Register of Controlled Trials (CENTRAL; 2013, Issue 7)
“trichotillomania”

***************************

MEDLINE (1966-2013) - via PubMed was searched using the following terms:
(randomised controlled trial [pt] OR controlled clinical trial [pt] OR randomised controlled trials [mh] OR random allocation [mh] OR
double-blind method [mh] OR single-blind method [mh] OR clinical trial [pt] OR clinical trials [mh] OR ("clinical trial" [tw]) OR ((singl*
[tw] OR doubl* [tw] OR trebl* [tw] OR tripl* [tw]) AND (mask* [tw] OR blind* [tw])) OR ("latin square" [tw]) OR placebos [mh] OR placebo*
[tw] OR random* [tw] OR research design [mh:noexp] OR comparative study [mh] OR evaluation studies [mh] OR follow-up studies [mh]
OR prospective studies [mh] OR cross-over studies [mh] OR control* [tw] OR prospectiv* [tw] OR volunteer* [tw]) NOT (animal [mh] NOT
human [mh]) AND AND (Trichotillomania [mh] OR trichotillomania [tw] OR TTM [tw])

***************************

EMBASE (1980-2013) was searched using the following terms:
(random* OR "placebo":de OR control*) AND (trichotillomania:de)

***************************

PsycINFO (1970-2013) was searched using the following terms:
("randomisation" OR "randomisation" OR "controlled") AND ("trichotillomania")

***************************

F E E D B A C K

First round editorial comments incorporated,

Summary

First round of editorial comments received from Cochrane. Please see word document forwarded with full authors' responses to each point
raised. Main issues were around consistency of reporting between abstract, plain language summary and summary of findings tables, and
balancing reporting of positive and negative outcomes.
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Reply

Please see word document attached with full responses. All comments attended to and replied to.

Contributors

JH was main contributor. All co-authors provided input in this draM which incorporated the feedback.

W H A T ' S   N E W

 

Date Event Description

27 September 2021 New search has been performed We updated the searches on 26 November 2020; four new studies
are included.

27 September 2021 New citation required and conclusions
have changed

Review updated

 

H I S T O R Y

Protocol first published: Issue 1, 2009
Review first published: Issue 11, 2013

C O N T R I B U T I O N S   O F   A U T H O R S

Rachel Rothbart and Taryn Williams conducted the initial review and wrote the first publication (Rothbart 2013). Jacob Ho�man and Taryn
Williams conducted the update of the review. Dan Stein coordinated the review and assisted with writing. Jonathan Ipser contributed
towards the methodology section of the protocol and provided feedback on the initial review. Naomi Fineberg and Sam Chamberlain
provided feedback on subsequent modifications of the protocol, initial review and update to the initial review.

This update to the initial review was conducted by Jacob Ho�man and Taryn Williams and was coordinated by Dan Stein, who assisted
with writing.
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The South Africa Medical Research Council (SAMRC) Anxiety and Stress Disorders Research Unit has received funding from most
pharmaceutical companies involved with psychiatry in South Africa.

S O U R C E S   O F   S U P P O R T

Internal sources

• MRC Unit on Anxiety Disorders, South Africa

External sources

• University of Cape Town, Cape Town, South Africa

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

The di�erences identified below are between the protocol and this update of the original review (Rothbart 2013).

• JH and TW performed selection of studies and data extraction, not the original authors assigned to these tasks (JI and LH).

• We created online forms and data extraction sheets. JH used online forms for extraction, and TW used data extraction sheets for manual
data extraction.

• We used Python for some data handling, particularly where data were available from ClinicalTrials.gov protocols in XML format.

• JH and TW assessed risk of bias, not the original authors assigned to these tasks (JI and LH). We did not use the CCDAN Quality Rating
Scale, as the risk of bias tool has made it obsolete.

• One of the objectives stated in the protocol was to identify clinical and methodological factors that predict response to medication.
We did not do this in this review update because of the small number of included studies and the lack of meta-analysis, but it remains
possible in future updates of the review.

• Types of participants: we planned to tabulate age, gender and ethnicity to address the question of their possible impact on the e�ects
of medication. However, we did not do this due to insu�icient available data.

• We did not prepare a descriptor table as stated in the protocol. Instead, we refer readers to the Characteristics of included studies tables.

• Data collection and analysis section: we did not use the SRS 4.0 online systematic review system TrialStat for trial selection and data
extraction purposes. Instead, we performed data extraction manually onto data extraction sheets (paper copies) and using a Google
Form developed for this review.

• We did not make descriptive information for each trial freely available in the ESR Nexus electronic database, as we did not use the
TrialStat program. Therefore, the stipulation of the TrialStat FRIENDS program that this be done no longer applied.

• Unit of analysis issues: we included cross-over trials that lacked a washout period if the drugs compared were of the same class and
had similar properties (this was stated in the 'Unit of analysis issues' section).

• We added mood stabilisers (e.g. lithium), glutamate modulators (e.g. N-acetylcysteine) and cell signal transducers (e.g. inositol) as
categories under 'Types of interventions' in the 'Methods' section.

• We added multi-arm analyses and multiple treatment meta-analyses as methodological options to maximise the use of all data.

• We included additional sensitivity analyses under 'Subgroup analysis and investigation of heterogeneity' in 'Methods': namely,
exclusion of results based on last observation carried forward (LOCF) or observed cases (OC), exclusion of cross-over trials, exclusion
of cluster-randomised trials and varying of intracluster correlation coe�icients (ICCs) in cluster-randomised trials.

• We added GRADE profiling to the methodology, results and discussion sections, and included summary of findings tables to reflect the
GRADE ratings.

• We added thresholds for magnitude of e�ect size based on those commonly used for Cohen's d (Cohen 1988).

• We changed the secondary outcome of 'Responsiveness to treatment of comorbid symptoms of depression' to 'Reduction of comorbid
symptoms of depression' as 'responsiveness' implies a categorical, binary 'response', whereas a reduction on a continuous scale was
the measurement employed.

N O T E S

None.
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