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visional Tic Disorder

. Comprehensive Psychiatry, 134, Article 152510.

Background: Provisional Tic Disorder (PTD) is common in childhood. Wisdom among clinicians is that
PTD is short-lived and mild, with at most a few tics, and rarely includes complex tics, premonitory
phenomena or comorbid illnesses. However, such conclusions come from clinical experience, with
biased ascertainment and limited follow-up.

Methods: Prospective study of 89 children with tics starting 0-9 months ago (median 4 months),
fewer than half from clinical sources. Follow-up at 12 (£ 24, 36, 48) months after the first tic.

Results: At entry, many children had ADHD (39), anxiety disorder (27), OCD (9) or enuresis (17). All
had at least two current tics, with a mean total since onset of 6.9 motor and 2.0 phonic tics. Forty-one
(41) had experienced a complex tic, and 69 could suppress some tics.

Tics were clinically meaningful: 64 had tics severe enough for a clinical trial, and 76 families sought
medical attention for the tics. At 12 months, 79 returned, and 78 still had tics. Of these, 29
manifested no tics during history and extended examination, but only via A/V monitoring when the child
was alone. Only 12/70 now had plans to see a doctor for tics. Most who returned at 2—4 years still had
tics known to the child and family, but medical impact was low.

Conclusions: Our results do not contradict previous data but overturn clinical lore. The data strongly
argue against the longstanding but arbitrary tradition of separating tic disorders into recent-onset
versus chronic.
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ora, Jessica D. Leuchteretal.)

ency and correlates of self-injurious behavior and compulsive self-
avior in youth with tic disorders and Tourette’s disorder.

a from the 2022 TAA online caregiver survey (N = 533 children with tic
uded self-injurious behavior, self-harm tics, suicidal ideation and
d pain.

ore adolescent diagnoses (p <.001), and higher depression (p <
ere diagnosed earlier (p = .006) and had higher ADHD comorbidity

deation (p =.014), behavior (p <.001), and recent suicidal ideation
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lude caregiver-report bias, cross-sectional design, missing data, and
uicidal ideation from self-injurious tics or OCD symptoms.



Table 1. Demographics

Demographics
Male Female
n (%) n (%)
Native America/Alaskan Native 9 (2.7%) 5(3.2%)
Asian 11 (3%) 4 (2.6%)
Black or African American 3 (1%) 7(4.5%)
Race Native Hawaiian or Pacific
Islander 2(1%) 0 (0.0%)
Mixed Race 18 (5%) 12 (7.7%)
White 288 (87%) 128 (82.1%)
Total 331 (100%) 156 (100.0%)
Ethnicity  Hispanic or Latino 28 (8%) 13 (8.3%)
Under 5 years old 5(1%) 4 (2.4%)
5-8 years old 56 (16%) 30 (18.2%)
Age Group 9-12 vears old 147 (42%) 46 (27.9%)
13-17 years old 142 (41%) 85 (51.5%)
Total 350 (100%) 165 (100.0%)
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Thoughts and Behavior: A

nd Girls
D. Leuchteretal.)

Table 2. Age tics were first noticed and age at diagnosis by sex

Difference in

Age Group Male, n (%)  Female, n (%) z Score p Value
Proportions

Age First Noticed n=339 n=173

Under 5 years old 150 (41.8%) 62 (35.8%) +6.0% 1.32 185
5—8 years old 156 (43.5%) 67 (38.7%) +4.8% 1.05 293
9—12 years old 40 (11.1%) 27 (15.6%) —4.5% -1.47 143
13-17 years old 13 (3.6%) 17 (9.8%) —6.2% —2.90 004
Age at Diagnosis n=337 n=170

Under 5 years old 43 (12.0%) 19 (11.2%) +0.8% 0.25 803
58 years old 190 (53.2%) 71 (41.8%) +11.4% 2.74 006
9—12 years old 102 (28.6%)  40(23.5%) +5.1% 1.30 194

13-17 yearsold 22 (6.2%) 40 (23.5%) ~17.3% -6.06 | <.001
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Table 3. Tic pain frequency and severity by sex

MASSACHUSETTS

Pain Measure Male, n (%0) Female, n (%0) 3:?;:‘;?:;21“ z Score p Value GENERAL HOSPITAL
Pain Frequency n=345 n=171 PSYCHIATRY ACADEMY
Never 76 (22.0%) 23 (13.5%) +8.5% -2.19 029
Rarely 64 (18.6%) 31 (18.1%) +0.5% —0.12 905
Sometimes 128 (37.1%) 59 (34.5%) +2.6% —0.49 622
Often 61 (17.7%) 47 (27.5%) —9.8% 2.73 006
Always 16 (4.6%) 11 (6.4%) -1.8% 0.98 326
Pain Measure Male, n (%0) Female, n (%0) Dilferen'ce in z Score p Value

Proportions
Pain Severity n=333 n=I167
0 (no pain) 82 (24.6%) 22 (13.2%) +11.4% —-3.20 001
1 11 (3.3%) 11 (6.6%) -3.3% 1.54 123
2 26 (7.8%) 11 (6.6%) +1.2% —0.41 681
3 45 (13.5%) 28 (16.8%) —3.3% 0.98 327
4 38(11.4%) 24 (14.4%) —3.0% 0.96 337
5 62 (18.6%) 18 (10.8%) +7.8% —2.40 016
6 22 (6.6%) 19 (11.4%) —4.8% 1.94 053
7 25 (7.5%) 19 (11.4%) —3.9% 1.36 173
8 17 (5.1%) 13 (7.8%) —2.7% 1.07 284
9 5 (1.5%) 2(1.2%) +0.3% —0.27 786
10 (worst pain) 0 (0.0%) 0 (0.0%) — — —



Table 4. Self-harm, suicidal ideation. and suicide attempts by sex

oughts and Behavior: A Mental Health

Measure Male, Female, Difference in z Score p Value Pearson p Value

n/IN (%) n/IN (%) Proportions (z score) y*(df=1) (chi

square)
Selt-harm
Ideation ]26"3058 S0/ 1,_13 —11.0% —2.45 014 5.995 014
(Lifetime) (3°-2%)  (46.2%)
Self-harm . .
Attempt 93"3508 71 ”;1 —15.6% —3.64 <.001 13.244 <.001
(Lifetime) (2°77°)  (41.3%)
Suicide , .
Ideation oo 2273 _q1.0% —3.32 [ =001 11.028  <.001
(Recent) (11.5%%) (22.5%)
Suicide . .
. 61/339 50/162 o 5

Eszct:‘:?n (18.0%) (30.99%) —12.9% —3.25 001 10.528 001
Suicide . .

] i |
Attempt 24 3:5{] 19 ITDS —41.3% —1.52 .129 2.935 087
(Recent) (6.7%) (11.0%)
Suicide .

32/349 28/172 o

—7. —2. : 5. :

it:z;pt (9.2%) (16.3%) 7.1% 2.39 017 716 017
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Table 5. Treatment inadequacy, self-harm, and suicidal attempt by sex

Measure Male, Female, Difference zScore p Value Pearson P

n/N (%) n/N(%) in (z y* (df=1) Value

Proportions score) (chi
square)

Self-harm .- ,.
Attempt 4,3"13;' 41"71 -23.3% -3.37 | <.001 11.342 <001
(Lifetime) ~ 20070)  (53:2%)
Sutcide ,. ,.
Attempt o 13:' 10 ﬂ; —8.6% -2.30 022 5.279 022
(Recent) (44%)  (13.0%)
Sutcide . .

11/134  17/77 .
gtrt:;;pt (82%)  (22.1%) -13.9% —2.86 004 8.173 004

WWW.MGHCME.ORG
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herapy to supportive therapy (ST)

TD/CTD; JAMA; 2010
s 16+) with TD/CTD: Arch Gen Psych; 2012
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Table 1 Currently available treatments in Tourette syndrome

avioral, Pharmacologic, and Surgical Treatments.
al American Soc for Experimental
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recommendation
(level of
evidence) [4]

Potential side effects

Special considerations

Antipsychotics C

VMAT2 —
inhibitors
BoWNT C

Cannabis-based C
medications

DBS B

Treatment AAN
CBIT B
Alpha agonist B
Topiramate B

MNone
Sedation, bradycardia

Cognitive language problems, somnolence, weight
loss, nephrolithiasis

Weight gain, extrapyramidal side effects, tardive
dyskinesia, QTC prolongation

Drowsiness, depression, parkinsonism

Temporary weakness, hypophonia at the site of
injection

Dizziness, dry mouth, fatigue, impaired driving
ability

Hardware infection/removal, worsening of
psychiatric conditions

Dependent on patienf motivation

May be more effective with comorbid ADHD, requires
tapering to avoid rebound hypertension

Requires cardiac monitoring, requires tapering to avoid
withdrawal dyskinesia, tardive syndrome

Often costly and not covered by insurance, do not carry a
risk of tardive dyskinesia

Useful for bothersome focal tics or phonic tics

Not recommended for children. Adult use only and where
legislation allows

For refractory cases, all patients should be screened by a
multidisciplinary board before implantation

WWW.MGHCME.ORG

CBIT= comprehensive behavioral intervention in tics; VMATZ2 = vesicular monamine transporter 2; BoNT = botulinum neurotoxin; DBS = deep brain
stimulation
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cations: Practical Approach

eutic Approaches to the Treatment of
0 (2):159-79. doi:

Medication Range of daily
dosing

Haloperidol 0.25-4.0mg

Aripiprazole 1.0-15.0mg

0.25-4.0mg

WWW.MGHCME.ORG
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EXCELLENCE IN PSYCHIATRY

Dopamine Transporter o
(DAT) ’

Dopamine is stored into synaptic vesicles via
the VMAT?2 and stored until its release into the
synapse

Dopamine released during neurotransmission acts
on 5 types of postsynaptic receptors (D1-D5).

. The presynaptic D2 autoreceptor acts as a negative

feedback mechanism regulating the release of
dopamine from the pre-synaptic neuron.

Dopamine receptors

o Vesicular monoamine
transporter (VMAT2)

e

e Presynaptic D2 receptor

Stahl, S. M. (2013). Stahl’s essential psychopharmacology:
neuroscientific basis and practical applications. Cambridge

WWW.MGHCME.ORG
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. 33, No. 8, 2018; 1272-1280)

YGTSS- total tic score (TTS) =20 randomized to either
ed by a 2-week washout and then crossed to the alternative

in TTS was greater for ecopipam at 16 days (mean difference,
30 days -3.2; 95% Cl, -6.1 to -0.3; P = 0.033).

oderate, with only 5 rated severe (2 for ecopipam and 3 for

nd was well tolerated. This study supported further clinical
S.



TABLE 1. Demographics and baseline characteristics

Descriptive characteristics of the population n = 40
Age (years), mean = SD 12.9 = 2.8)
Sex, n (%)

Male 32 (80)
Female 8 (20)
Race/ethnicity, n (%)

White 33 (82.5)
African American 3 (7.5)
Biracial 2 (5)
Asian 1 (2.5)
Hispanic 1 (2.5)
Comorbidity, n (%)

ADHD 26 (65)
0OCD 17 (43)

disorder; SD, standard deviation.

ADHD, attention deficit/hyperactivity disorder; OCD, obsessive compulsive

t, for Treatment of Tourette Syndrome in Children: A
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YGTSS-Total Score

24.0
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Day O Day 16 Day 30 Day O Day 16 Day 30
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FIG. 2. Treatment effects by period. YGTSS, Yale Global Tic Severity
Scale; YGTSS-total score, motor and phonic tic scores, the primary out-
come for the trial; Eco-Plac, ecopipam in period 1, followed by placebo in
period 2; Plac-Eco, placebo in period 1, followed by ecopipam in period
2. Means are from the raw data. For estimates of mean treatment effects
and standard error from intention-to-treat analysis, accounting for period,
subject level baseline, period level baseline, see results. [Color figure can
be viewed at wileyonlinelibrary.com]

Ist, for Treatment of Tourette Syndrome in Children: A
dy. 2018.




Ecopipam for Tourette Syndrome: A Randomized Trial
(Gilbert DL, Dubow JS, Cunniff TM, et al, Pediatrics. 2023;151(2):
£2022059574. doi:10.1542/peds.2022-059574)

TABLE 1 Baseline Characteristics (Safety Population)
Placebo (n = 77)

MASSACHUSETTS
GENERAL HOSPITAL

PSYCHIATRY ACADEMY

Ecopipam (n = 76)

Age, years, mean = SD 126 = 26 126 + 2.8
6 to 11y, n (%) 26 (33.8) 27 (35.9)
12 to <18 y, n (%) 51 (66.2) 49 (64.5)

Male, n (%) o3 (68.8) 59 (77.6)

Race, n (%)

White 72 (93.5) 66 (86.8)
Black/African American 3 (3.9 6 (7.9)
Asian 2 (2.6) 1 (1.3)
Other 0 3 (4.0)

Wt, kg, mean =+ SD 56.1 = 21.5 58.2 + 258

North America, n (%) 60 (77.9) 64 (84.2)

Europe, n (%) 17 (22.1) 12 (15.8)

Medical history, n (%)

Attention-deficit/hyperactivity disorder 30 (39.0) 39 (51.3)
Depression 5 (6.5) 4 (5.3)
Obsessive-compulsive disorder 11 (14.3) 14 (19.4)

Medication use, n (%)

Antipsychotics (previous) 20 (26.0) 20 (26.3)
Antidepressants (concomitant) 19 (24.7) 23 (30.1)

Baseline tic scores mean + SD
YGTSS-TTS 347 + 56 346 + 6.3
YGTSS-GS 66.4 + 11.6 68.0 = 13.0
CGI-TS 48 + 068 48 + 0.94

SD. standard deviation.
WWW. MGHCME.ORG
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Ecopipam for Tourette Syndrome: A Randomized Trial
(Gilbert DL, Dubow JS, Cunniff TM, et al, Pediatrics. 2023;151(2):
e2022059574. doi:10.1542/peds.2022-059574)

B

Week 4 Week 6 Week 8 Week 12
0.0

4
Q

-10.0

-15.0

-20.0 -
P < .0001

LS Mean (SE) Change From Baseline

P < .001

-25.0 P = 004
mEcopipam wm Placebo

FIGURE 2
(A) YGTSS-TTS LS mean (SE) change from baseline to week 4, 6, 8 and 12 and (B) YGTSS-GS LS mean
(SE) change from baseline to week 4, 6, 8, and 12. P values from MMRM analysis.

WWW.MGHCME.ORG




Ecopipam for Tourette Syndrome: A Randomized Trial
(Gilbert DL, Dubow JS, Cunniff TM, et al, Pediatrics. 2023;151(2):
£2022059574. doi:10.1542/peds.2022-059574)F

TABLE 2 Incidence of Treatment-Emergent AEs (At Least 5% Greater Incidence With Ecopipam,
Safety Population)

Number (%) of Subjects

Placebo (n = 77) Ecopipam (n = 76)
Headache 7(9.1) 12 (15.8)
Insomnia 2 (2.6) 10 (13.1)
Fatigue 0 6 (7.9)
Somnolence 2 (2.6) 6 (7.9)
Anxiety 0 4 (5.3)
Nausea 1(1.3) 4 (5.3)
Restlessness 0 4 (5.3)
Any AE 38 (49.4) 47 (61.8)
Treatment-related AE 16 (20.8) 26 (34.2)
AE leading to withdrawal 1(1.3° 4 (5.3)°
Serious AE 1(1.3)° 2 (2.6)°

Treatment-related Aks were AEs with relationship to treatment as "Possibly Related” or “Probably Related.”

@ Suicidal ideation based on C-SSRS defined as nonspecific suicidal thoughts or active suicidal ideation without intent to act.
® 4 subjects with nausea, anxiety, depressed mood, self-injurious ideation, suicidal ideation, tic.

“ Suicidal ideation.

9 Coronavirus disease 2019 infection, vomiting.

WWW.MGHCME.ORG
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S. D., Karkanias, G. B., Munschauer, F. E., Wanaski, S. P, &

Ecopipam treatment in pediatric patients with Tourette

12(8), 1157-1166. https://doi.org/10.1002/mdc3.70091)

ase 2b) ages 6-17 were enrolled for 12 months open
g and visits were monthly.

leted. Most common AEs were nasopharyngitis

ges in HgA1C or cholesterol were noted. No EPS
e noted in tic severity and quality of life.

ll tolerated and no new adverse effects were noted.
roved.
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7.doi:10.1001/

; Daniel O. Claassen, MD; Joohi Jimenez-Shahed,
falo, MD;
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Change from

®

=

©

% DTBZ Pl b

m : acebo
baseline to

S Week 12 (N=58) DEek)

®

S LS mean (+SE) -9.1 (£1.28) | -8.4 (x1.25)

s

(@) .

N LS mean difference 0.7

= vs. placebo (95% (4.1 .2.8)

) Cl) ’

CIQ 10

Q1Y Cohen’sd -0.073
Pvalue 0.692

ors DTBZ.
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Placebo Total
(N=59) (N=117)
n (%) n (%)

Headache 6 (10.3%) 6 (10.2%) 12 (10.3%)
Fatigue 7 (12.1%) 3(5.1%) 10 (8.5%)
Nausea 4 (6.9%) 5 (8.5%) 9 (7.7%)
Weight increased 7 (12.1%) 1(1.7%) 8 (6.8%)
Upper respiratory tract infection 0 7 (11.9%) 7 (6.0%)
Somnolence 5 (8.6%) 1(1.7%) 6 (5.1%)
Vomiting 3(5.2%) 3(5.1%) 6 (5.1%)

WWW.MGHCME.ORG
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e in motor inhibition.

B1) receptors: frontal cortex, basal ganglia, cerebellum,
s accumbens...... all areas implicated in pathophysiology of

s and impact: monoamines (DA), and excitatory
transmitters.

es intra-cortical inhibition; thus, THC may reduce central
rotransmitter release, including DA.

Muller-Vahl in 36 adults with TS reported that dronabinol
on.



FIGURE 1. Change in tic severity withh THX-1310 im 16 adults
with Tourette’'s syndrome®

o

—310 4 4

Changein YGTSS Total Tic Score

—1Z
iCh = =3 = = i 1= Endpoint

., & Leckman, J. F. (2021). A Phase-2 Pilot Study of a Therapeutic
ylethanolamide for Adults With Tourette's Syndrome. The Journal of
8-336. https://doi.org/10.1176/appi.neuropsych.19080178
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Aim: Cannabis-based medicines might be a promising new treatment for patients with (TS)/chronic tic disorders (CTD)
resulting in improvement of tics, comorbidities, and quality of life.

Methods: Randomized, placebo-controlled, study aimed to examine efficacy and safety of the cannabis extract
nabiximols in adults with TS/CTD (n =97, randomized 2:1 to nabiximols: placebo).

Primary efficacy endpoint: tic reduction = 25% on TTS of the Yale Global Tic Severity Scale after 13 weeks of treatment.

Results: A larger number of patients in the nabiximols vs. placebo group (14/64 (21-9%) vs. 3/33 (9:1%)) met responder
criterion; superiority of nabiximols could formally not be demonstrated.

Substantial trends for improvements of tics, depression, and quality of life were observed.

Exploratory subgroup analyses revealed an improvement of tics in males, patients with more severe tics, and patients

with comorbid attention deficit/hyperactivity disorder. There were no relevant safety issues.

Conclusion: Data further supports role of cannabinoids in the treatment of CTDs.
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Fig. 2. Tic Severity during the course of the
study after treatment with Nabiximols
compared to placebo. Displayed are least
square means of the change from baseline to
follow-up visit (FU) of the Total Tic Score
(YGTSS-TTS) derived from the mixed linear
model. In the model repeated measures with
a first-order autoregressive covariance
structure, baseline values and center were
included. Missing values are not replaced. -

Y¥GT55-TTS (change from baseline)
f
[

FU is the follow-up visit 4 weeks after end of
treatment. Vi

——+— Mahbiximpls == Placebs
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5 on better understanding of underlying genetic, phenomenological and
tte’s.

oy to persistent tics.
thoughts and behaviors, especially in girls, is needed.

ere are still only 3 FDA approved medications in the US, and all have

atter tolerated treatments.

or children, adolescents and adults.

ded as first line pharmacotherapy.

old promise as pharmacotherapy for tics and Tourette’s Disorder.

s with specific development program for TS. Phase 2 and Phase 3 study
uals with Tourette’s, used off label, as they are well tolerated.

pact of THC and CBD need to be dissected. Positive results may point to an
oite current public (and teen!!) clamor for use, more scientific data is needed.
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