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“Young man, go to your room and stay there
until your cerebral cortex matures.”
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ht to result from fronto-striatal and frontal-parietal network dysfunction in
cts.

rebral volume, PFC, BG, dACC, CC, and cerebellum reported in ADHD
dels. Some studies also showed reduction in right cerebral volume, and

ume frequently reported.
nuclei.

in BG in TD result in motor/cognitive/emotional disinhibition, worsened

hich may be a result of increased myelinization of prefrontal regions.
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Figure 1. Resting-state connectivity by diagnosis. Attention-deficit/
hyperactivity disorder (ADHD) diagnosis was associated with lower
resting-state information flow among postenor and occipital-frontal con-
nections, while persistent tic disorder (FTD) diagnosis was related to higher
left postcentral to precuneus connectivity. Lower connectivity in ADHD and

FTD groups from the left occipital cortex to the right precuneus compared
with healthy control subjects (HCs) was common in both disorders. Visu-

alization was created using BrainMet Viewer (47). L, left; R, right; Sup,
SUpErior.
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Table 3 Main brain regions implicated in the pathogenesis of TS and

ADHD

Brain arcas TS ADHD Ref.
Prefrontal areas + + [19, 29, 56]
Inferior frontal gyrus + + [100]
Sensorimotor areas + + [19, 29, 55]
Anterior cingulated cortex + + [19, 29, 55]
Posterior cingulated cortex + + [91]

Basal ganglia +/— + [19, 29, 73]
Cerebellum — + [29]

(+) implicated region, (—) not implicated region, (+/—) findings

contradictory

HD: causes and consequences.
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Table 1 Pre-perinatal risk factors implicated in the pathogenesis of TS ASSACH USETTS
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Pre-perinatal risk factors TS ADHD Ref.

Alcohol during pregnancy + + 78]

Smoking during pregnancy + + 9, 53]

Prematurity + + 36

Low birth weight + + 4]

(+) mplicated factor

ADHD: causes and consequences.
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110 controls.
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children with Tourette syndrome and attention-deficit/hyperactivity disorder.
i.org/10.1007/s10578-020-01111-4

Aim: Describes impairment in academic, interpersonal, recreational, and family financial or occupational domains
across children in three groups: ever diagnosed with Tourette syndrome (TS), attention-deficit/hyperactivity disorder
(ADHD), and both disorders.

Methods: In 2014, parents reported on impairment and diagnostic status of children aged 4-17 years (N=3,014).
Results: More children with ADHD (with or without TS) experienced impairment in overall school performance,
writing, and mathematics, relative to children with TS but not ADHD. More children with TS and ADHD had
problematic handwriting relative to children with ADHD but not TS. More children with TS and ADHD had problematic
interpersonal relationships relative to those with ADHD but not TS. Children with TS and ADHD had higher mean
impairment across domains than children with either TS or ADHD.

Conclusion: Findings suggest assessing disorder-specific contributions to impairment could inform targeted
interventions for TS and ADHD.
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|, and Family Impairment in
Attention-Deficit/Hyperactivity

al (2022).

Table 4.

Overall Mean Impairment across Academic, Interpersonal, Recreational and Family Financial or Occupational domains among youth with Tourette

syndrome (TS) and Attention-Deficit/Hyperactivity Disorder (ADHD) !

TS-only (130)  ADHD-oaly (12899 TS+ADHD (n=85) TS-onlyvs, ADHD-only  ADHD-only vs, TS+ADHD  TS-only vs, TS+ADHD

M (CT) M (CT) M (CT) pvalue p-value p-value
Fver-disgmosed with TS andlor ADHD —— 14(0721)  1.9(1.8-2.0) 252.029) 021 <001 0.02
et T8 s ADHD B 17(0925)  2001921) 26Q2.1-3.1) 045 <001 0.05
PR p— 18(0.729)  16(15-18) 21(11-3.0) 074 033 0.7
d 150822) 220123 2902533) 009 <001 <001

Maodemtesevere current TS and/or ADHID
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n basis of classical history.

tic interviews, such as the DISC or K-SADS, can improve

idity.

ed diagnostic reliability in research studies; helpful in clinical care.

TSS) (Leckman, Riddle, Hardin, Ort, Swartz, Stevenson, et al.,
ains of tic number, frequency, intensity, complexity and
ment (0-50). The short Tic Symptom Self Report (TSSR) is

and Teacher) are helpful for quantitative evaluation of ADHD

can facilitate 1) disentanglement and 2) prioritization for
targeted combined pharmacotherapy.
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s need only monitoring, education, and guidance. Those with
need treatment.

re likely to persist and cause significant functional impairment,

n for Tics (CBIT) is established as first line treatment for tics.
ts with tics and ADHD, since pharmacotherapy may be
onse to CBIT. (Sukholdosky, D. et al, Neurology, 2017)

d ADHD:
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hensive Behavioral Intervention for Tics (CBIT))
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rvention for Tics: Treating Children
and Psychosocial Impairment

 Jan:54(1):51-64.Epub 2022 Jul

nd preliminary efficacy of a modified comprehensive behavioral
h chronic tic disorders (CTDs), co-occurring attention-deficit hyperactivity
pairment.

D and co-occurring ADHD were randomly assigned to the MCBIT group
raditional comprehensive behavioral intervention for tics (CBIT) therapy (n
reatment sessions, and two 55-minute biweekly relapse prevention

d the study, and acceptability ratings in both treatment groups were high
provement.

yination showed significant improvement in tic severity, ADHD symptom
nces were not significant.

acceptable for youth with CTD and ADHD and is similarly well tolerated
lently superior to recommend MCBIT over CBIT for this population..
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https://pubmed.ncbi.nlm.nih.gov/?term=Greenberg+E&cauthor_id=36608977
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https://doi.org/10.1016/j.beth.2022.07.007

Table 1
Baseline Characteristics of the Patient Sample

Sy — MASSACHUSETTS
Demographics
Age, years, mean (SD) 132 20) PSYCHIATRY ACADEMY
Age category child (vs. teenager), % (m) 29 (5)
Male gender, % (n) a2 (14)
Race, % (n)
White 71 (12)
Asian 6 (1
More than cne race 18 (3)
Other 6 (1)
Household income, % (n)
$25,000-$49,999 6 (1)
$50,000-574,999 6 (1)
$100,000-$200,000 47 (8)
>$200,000 Y (7
Psychiatric comorbidities
DSM-5 Axis | diagnoses, % (n)
ADHD, combined 59 (10)
ADHD, inattentive type 29 (5)
ADHD, hyperactiveimpulsivity type 12 (2)
Obsessive-compulsive disorder 65 (11)
Anxiety disorder (generalized, social, separation, mixed) 47 (8)
Major depressive disorderimood disorder (including dysthymia) 29 ()
Oppositional defiant disorder 24 (4)
Any additional Axis 1 disorder (outside of TS/ADHD) 94 (16)
Current psychotropic medication use
Any, % (n) 47 (8)
Alpha agonist, % () 29 (5)
Antidepressant, % (n) 29 ()
Stimulant, % (n) 24 (4)
Mood stabilizer or anticonvulsant, % (n) 18 (3)
Antipsychotic, % (n) 12 (2)
Atomoxetine (ADHD medication), % (n) 5 (1)
Benzodiazepine, % (n) 6 (1)

tion-deficit'hy peractivity disorder; TS = Tourette syndrome.

Note. M=mean; 5D = standard deviation; DSM-5 = Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition; ADHD = atterv
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FIGURE @ Changes in secondary outcomes during treatment (Weeks |—12) and follow-up (Week 24) in the comprehensive behavioral
intervention for tics (CBIT) and maodified CBIT (MCBIT) treatment groups. The ssecondary outcome measures were tic symptom severity
and tic impairment, as measured by Tale Global Tic Severnty Scale (YGTS5S); attention-deficithyperactivity disorder (ADHD) sewerity, as
measured by the MNational Institute for Children's Health Quality (MICHOQ) Vanderbilt Asesmment Scales (WAS); and yvouth quality of life, as
measured by the Pediatric Quality of Life Invertory—Child or —Teen YWersion (Peds(L). For all scales except quality of life, higher scores
indicate worse symptoms
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h Tourette disorder:

Adolescent Psychopharmacology, 34(4), 229-242.

Abstract

Objective: To evaluate the comparative efficacy of pharmacological interventions for children and adolescents with
a dual diagnosis of persistent tic disorders or Tourette disorder and attention-deficit/hyperactivity disorder (TD +
ADHD).

Methods: We searched CENTRAL, Embase, PubMed, PsycInfo, Web of Sciences, ClinicalTrials.gov, and WHOQO
ICTRP up to September 2023 to identify double-blinded randomized controlled trials (RCTs) assessing pharmaco-
logical interventions for children and adolescents with TD + ADHD. Outcomes were change in ADHD symptoms
(primary) and tics (secondary) severnty. Standardized mean difference (SMD) was calculated and pooled 1n random-
effects network meta-analysis. The Confidence in Network Meta-Analysis framework was adopted to determine cer-
tainty of evidence.

Results: We included 8 RCTs involving 575 participants. Network meta-analyses demonstrated that x2 agonists (SMD,
95% confidence interval [CI] ADHD: —0.72 [—-1.13 to —031]; TD: —(0.70 [—-0.96 to —0.45]) and stimulants + «2 agonists
(ADHD: —0.84 [-1.54 to —0.13]: TD: —-060 [-1.04 to —0.17]) were more efficacious than placebo for ADHD symptoms
and tics severity. Stimulants alone were more efficacious than placebo for ADHD symptoms severity only, but they did
not worsen tics (ADHD: —0.54 [—1.05 to —0.03]; TD: —0.22 [—0.49 to (.05]). There were no significant differences
between any pairs of medications that were found etfficacious against placebo for ADHD symptoms or tics severity.
Certainty in the evidence varied from low to very low.

Conclusions: Stimulants are efficacious for ADHD symptoms severity and do not increase tics severity in TD + ADHD.
x2 agonists are efficacious for both ADHD symptoms and tics severity in TD + ADHD. These findings should inform
guidelines and help guide shared decision-making to choose a medication for children with TD + ADHD.

Keywul'ﬂs: Tourette syndrome, attention-deficitthyperactivity disorder, clinical trials, network meta-analysis,
methylphe mid ate
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alpha—2 agonists

Alomoos Line

Salkagiline

timulants + alpha—2 agonists

FIG. 2. Network plot for tics severity. The size of nodes is proportional to the number of participants that received that treat-
ment. The number of studies for each comparison 15 illustrated in the hne, and its thickness 1s proportional to the precision of the
direct estimate for that comparison. The network plot for ADHD symptoms severity 15 identical, although there are two (instead of
three) RCTs for the companson between simulants and placebo. ADHD, attention-deficivhyperactivity disorder; RCTs, mndom-
ized controlled trials.
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Farhat, L., Behling, E., Landeros-Weisenberger, A.,
& Macul, P. (2024). Pharmacological interventions
for attention-deficit/hyperactivity disorder in children
and adolescents with Tourette disorder: A
systematic review and network meta-analysis.
Journal of Child and Adolescent
Psychopharmacology, 34(4), 229—-242.
https.//doi.org/10.1089/cap.2024.0049
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orbid Attention-Deficit/Hyperactivity
orders

treatment of comorbid attention-deficit/hyperactivity disorder and Tourette and tic disorders.
merica, 31(3), 469—477. https://doi.org/10.1016/j.chc.2022.03.004)

KEYWORDS

e ADHD e Tics ® Stimulants ® a-Agonists ® Tourette

KEY POINTS

¢ There is a bidirectional relationship between ADHD and tic disorders.

e A comprehensive medical and psychiatric evaluation is essential to treatment.

¢ Stimulants are the first-line pharmacotherapy to treat ADHD in patients with tic disorders.
e o-Agonists are added to simulants or used as monotherapy to treat ADHD and tics.

WWW.MGHCME.ORG
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2015: 54(9); 728-736)

lants in treatment of ADHD
en with ADHD.
mmonly reported with stimulants (5.7%) and

ssociated with stimulants was similar to that

did not affect risk.
a significantly greater risk than parallel group

upport of an association between new onset or
atients with ADHD.
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ended.
mg (or equivalent) and titrated upward gradually.
at 10 mg (or equivalent) and titrated upward gradually.

if ADHD symptoms have improved, hold the dose and
e and re-titrate.

ed-release stimulants, but they may be less likely than IR
occurs in some children

if the tic increase is sustained.
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hat class (amphetamines or methylphenidate)



MASSACHUSETTS
GENERAL HOSPITAL
Does Not Show a Large Effect on Tic PsyCHIATRY ACADEMY

Disorders (CTD)
. JCAP; 27 (9); 2017; 762—770)

to 17 years (mean = 11.1) with CTD.

In tic reduction from baseline to endpoint on the
nd 27.7 to 24.7 in PBO, p = 0.08,

PBO (19% [3/16] vs. 22% [4/18], p = 1.0).

4)
nosis.

use of extended release guanfacine in
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d trial; non-inferiority hypothesis.
-17 years old and weighing 20 - 80 kg
d concurrent Tourette’ s Disorder or

riod followed by a 3-week dose-titration
t phase.
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< Dri ADHD
Tics Primary Primary

!
Stimulant
Alpha Agonist (MPH)
Effective Tics Increase
: Add Alpha-Agonist or
Monitor Switch to Atomoxetine
Effective Intolerable or
Inadequate
Monitor Consider atomoxetine
+stimulant
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“If vou're happy and you know it, stick with your dosage.”
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d Tic Disorders: neurobiology, genetics and neurocircuitry, and
and psychiatric comorbidity.

mptoms tend to remit over time.

(behavioral, emotional, neurocognitive) in Tourette’s Disorder is
have higher rates and severity of psychopathology and reduced
CTD alone.

disentangled, by severity and potential outcomes, for best

ed as first line; stimulants can be used safely for ADHD and tics,
J atomoxetine, and combination treatment with alpha 2 agonists.
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