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Academic difficulties
Self-esteem issues Occupational failure

Legal issues Self-esteem
Smoking Relationship problems

Injuries Injuries/accidents

Adolescent Adulit
School-age College-age

B

Academic failure
Occupational difficulties
Self-esteem
Substance abuse
Injuries/accidents

n Acad Child Adolesc Psychiatry. 2007;46(7):894-921.
s. 2015, Cambridge Press.
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Wilens TE, et al. Postgrad Med. 2010;122(5):97-109.
Newcorn & Wilens. Child Adolesc Psych Clin N Am. Elsevier Press 2022.
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- Wang et al. Lancet. 1993.
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REVIEW ARTICLE

Effect of Psychostimulants on Brain Structure and
Function in ADHD: A Qualitative Literature Review of

Magnetic Resonance Imaging-Based Neuroimaging Studies

Thomas J. Spencer, MD; Ariel Brown, PhD; Larry J. Seidman, PhD;
Eve M. Valera, PhD; Nikos Makris, MD; Alexandra Lomedico, BA;
Stephen V. Faraone, PhD; and Joseph Riederman MDD

Conclusions: Despite the inherent limitations and

aesti  heterogeneity of the extant MRI literature, our review

sl suggests that therapeutic oral doses of stimulants e
s decrease alterations in brain structure and function in-— Freee
spectng . . . . . ite

;m subjects with ADHD relative to unmedicated subjects e
throug . . . . data on the
el aNd cONrols. These medication-associated brain effects mecatin
ol parallel, and may underlie, the well-established clinical — Joiecs
disorde: .

stugy  DENEALS. s and
articles U review

suggests that therapeutic oral doses of stimulants
decrease alterations in brain structure and function in
subjects with ADHD relative to unmedicated subjects
and controls. These medication-associated brain effects
parallel, and may underlie, the well-established clinical
benefits.

controlled studies that examined attention-deficit/
hyperactivity disorder (ADHD) subjects on and off
psychostimulants (as well as 5 relevant review articles).

Data Extraction: We combined details of study design
and medication effects in each imaging modality.

WWW.MGHCME.ORG

MASSACHUSETTS
GENERAL HOSPITAL

PSYCHIATRY ACADEMY




&\ American College o
f Miurapsy chopharmacslogy W Nt re.00minipp

ARTICLE [0 crocs s
Stimulant medications in children with ADHD normalize the
structure of brain regions associated with attention and reward

Feilei Wu'™?, Wenchao Thang' ™, Wehin 5", Yagi Thang'”, Fukun Jiang™, Guanya Li"?, Yang Hu'? }Gaofmgm? Haoyi Wang®,
Sm-'rungmneu W P\mMmD‘ D.uuuTmiD‘ Mesta D.'l.bl:mljl‘ mﬁmn’-’ G&ne—hﬂ:MngD‘ and
¥i Zhang™”

& The Authors), under excheive licence 1o Amescan College of Newrapsychophamacalogy 2024

Children with ADHD show abnormal bain funcion and stascture. Newngimaging studies found that stimulant medications may
improve brain structiral abnormalities in children with ADHD. However, prior studies on this topic were conducted with relaty ey
small sample sizes and wide age ranges and showed incondistent results In this cras-sectional study, we employed latent class
analysis and linear mived-efects models 1 eftimate the impaa of Aimulant medications using demodgra phic, dinical mesiues,
and brain structure in a lange and diverse sample of children aged 911 from the Adolescent Brain and Cognitive Development
Study. We studied 273 children with low ADHD symptoms and redeived ftimulan medication {Stim Low-ADHD), 1002 children with
high ADHD symptoms and mosived no medications {No-Med ADHD), and 5378 typically developing contras (TDCL After
controdling for the covadates, compared to Stim Low-ADHD and TDC, No-Med ADHD showed bower coical thickness in the right
insula {INS, o = 0340, Pron = 0003) and subcorical volume in the left nudlews aocwmbens MAc, =037, Proe = 0003), indicating
that high ADHD symptoms were associsted with stiuctunal sbnormalities in these brain mgions. In addition, fwene was no difference
in brain structirsl messues betwesn Stim Low-ADHD and TDC children, swggesting that the stimulant effecs improved both
ADHD sy mptoms and ADHD-asocisted brain stroctural abnormalities These findings together suggested that dhildren with ADHD
appear to have structural abnormalities in brain regions asiocisted with saliency and reward processing, and teastment with
timulant medications not only improve the ADHD symptoms but alio normalizd these brain stroctral abnonmalities

Rewrapaychapharmacalogy: hps:dolong'1 0L1038/54 1386-024-01 83 1-4
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fg.2 One-way ANOVA analysis and post-hoc test. A One-way ANOVA analyss for bain structures. B Post-hoc test for bram stuctures.
AmD Atention-defict/hyperactivity disorder No-Med ADHD children with high ADHD symptoms and maived no medications, Stim Low-
DHD children with low ADHD symptoms and received stimulant medicationl, TDC typically developing controls, L left hemisphese, R right

1038/541386_024_01831 4 hunupherg IPL inferior parietal, INS insula, CUN cuneus, EC entorhinal cortex, PTr pars tdangularis, periCAL pericalcarine, PCUN pecuneus, IT

inferior temporal, AMY Amygdala, CAU caudate, NAC nucleus accumbens.
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Journal of Psychiatric Research
Volume 123, April 2020, Pages 21-30

A literature review and meta-analysis on the
eftects of ADHD medications on functional

outcomes

Heidi Boland *&, Maura DiSalvo * &, Ronna Fried * &, K. Yvonne Woodworth * &, Timothy Wilens b
Stephen V. Faraone &, Joseph Biederman " 2 =
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) vs. Untreated (UnTx) and Subsequent Mood Disorders

I LT N 5

Chang et al. . :
2016 Sweden Not specified 38,752 8 —-46yrs Depression ‘

Lee et al. : Mean ,

2016 Taiwan 150,655 71,080 9.5 yrs Depression ‘
Wang et al. : _

2016 Taiwan 22,800,000 144,920 Allages  Bipolar g
jorelietal ys Not specified 22,452 Mean — pepression ~
2015 > ’ 7.8 yrs P
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ated vs. Untreated and Subsequent Suicidality
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Liang et al

2018 Taiwan Not specified 84,898 <18 yrs

Man et al _ -

2017 China Not specified 25,629 7-19 yrs ’,
Chen et al -

2014* Sweden Not specified 37,936 13 - 28 yrs ‘

educe suicide risk)
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Mohr-Jdensen

ot al 2019 Denmark 23,826 4 231 15 — 34 yrs
Lichtenstein
el B Sweden 25,656 > 15 yrs ‘
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s. Untreated and Subsequent Substance Use Disorders

e e B

Within

Quinn et al. 2017 146,000,000 2,993,887 15 -42 yrs
group
Sundquist et al. Mean Between
ore Sweden 551,164 9,424 B oroup “
Chang et al. 2014  Sweden 38,753 8 — 46 yrs Sz ‘
group
Steinhausen et al. Between & ‘
2014 Denmark 20,742 11 — 20 yrs Within groups
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. Untreated and Subsequent Traumatic Brain Injury

TR

Liao et al 2018 Taiwan 124, 438 <18 yrs

Liao et al 2018*  Taiwan 72,181 3-29 yrs ‘
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Chang et al Mean

2017~ Aelpel 32.5 yrs
Chang et al
o Sweden 17,408 18 — 46 yrs ‘
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s. Untreated and Academic Achievement

T T

L&

Jangmo et al.
o Sweden 657,720 29,128 f
Kellow et al. 2018* Denmark 577,551 6,444 AR GPA
16.1 yrs
Lu et al. 2017* Sweden 61,640 3,718 JLED SEIED
22 yrs Exams
Marcus et al. 2011 USA 3,543 GPA '
. Mean Reading
Barberesi et al. 2007  USA 5,718 370 18.4 yrs A f
Currie et al. 2014 Canada <16 yrs LI
Outcomes
Zoega et al. 2012 Iceland 13,617 1,029 9—-12yrs Test scores ‘
Van der Schans School
2017 Netherlands 600,000 7,736 12-13 yrs Performance ‘
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RESEARCH

ADHD drug treatment and risk of suicidal behaviours, substance
misuse, accidental injuries, transport accidents, and criminality:

emulation of target trials

Le Zhang,' Nanbo Zhu,” Arvid Sjslander,' Mikail Nourredine,*** Lin Li,’
Miguel Garcia-Argibay,**7 Ralf Kuja-Halkola," Isabell Brikell,"** Paul Lichtenstein,
Brian M D’Onofrio,"*° Henrik Larsson,*¢ Samuele Cortese, 1121314 7heng Chang?

ABSTRACT

OBJECTIVE

To examine the effects of drug treatment for attention
deficit/ hyperactivity disorder (ADHD) on suicidal
behaviours, substance misuse, accidental injuries,
transport accidents, and criminality.

DESIGN
Emulation of target trials.

SETTING
Linkage of national registers in Sweden, 2007-20.

PARTICIPANTS

People aged 6-64 years with a new diagnosis of ADHD,
who either started or did not start drug treatment for
ADHD within three months of diagnosis.

MAIN QUTCOME MEASURES

First and recurrent events of five outcomes over two
vears after ADHD diagnosis: suicidal behaviours,
substance misuse, accidental injuries, transport
accidents, and criminality.

RESULTS

0Of 148581 individuals with ADHD (median age 17.4
years; 41.3% female), 84 282 (56.7%) started drug
treatment for ADHD, with methylphenidate being
the most commonly prescribed at initiation (74 515;
£88.4%). Drug treatment for ADHD was associated
with reduced rates of the first occurrence of suicidal
behaviours (weighted incidence rates 14.5 per 1000
person years in the initiation group versus 16.9in
the non-initiation group; adjusted incidence rate

ratio 0.83, 95% confidence interval 0.78 to 0.88),
substance misuse (58.7 v £9.1 per 1000 person
years; 0.85, 0.83 to 0.87), transport accidents (24.0
v 27.5 per 1000 person yvears; 0.88, 0.82 to 0.94),
and criminality (65.1 v 76.1 per 1000 person years;
0.87, 0.83 to 0.90), whereas the reduction was not
statistically significant for accidental injuries (88.5

v 20.1 per 1000 person years; incidence rate ratio
0.98, 0.96 to 1.01). The reduced rates were more
pronounced among individuals with previous events,
with incidence rate ratios ranging from 0.79 (0.7 2 to
0.8&) for suicidal behaviours to 0.97 (0.93 to 1.00)
for accidental injuries. For recurrent events, drug
treatment for ADHD was significantly associated with
reduced rates of all five outcomes, with incidence rate
ratios of 0.85 (0.77 to 0.93) for suicidal behaviours,
0.75 (0.72 to 0.78) for substance misuse, 0.96 (0.92
to 0.99) for accidental injuries, 0.84 (0.76 to 0.91)
for transport accidents, and 0.75 (0.71 to 0.79) for
criminality.

CONCLUSIONS

Drug treatment for ADHD was associated with
beneficial effects in reducing the risks of suicidal
behaviours, substance misuse, transport accidents,
and criminality but not accidental injuries when
considering first event rate, The risk reductions were
maore pronounced for recurrent events, with reduced
rates for all five outcomes. This target trial emulation
study using national register data provides evidence
that is representative of patients in routine clinical
settings.
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Initiation v Initiation MNon-initiation Incidence rate Incidence rate

non-initiation incidence incidence ratio (952 CD ratio (95% CI)

strategy rate rate

First events

Suicidal behaviours 14.5 16.9 —— 0.83(0.78t0 0.88)

Substance misuse  58.7 69,1 - 0.85(0.83t0 0.87) . .

Accidental injuries  88.5 90.1 - 098 (0.96to 1.01) Swedish registry study

Transportaccidents 24.0 275 —— 0.88 (0.82t0 0.94) Age 6 — 64 years with new diagnosis of ADHD

Criminality 651 76.1 —¢- 087 (0.83t0 0.50) Started (initiation) vs did not start meds

Recurrent events

Suicidal behaviours 22.7 243 —_—— 085 (0.77t0 0.93) 2 years follow-up

Substance misuse  166.1 201.5 —e- 075 (0.72t0 0.78) N= 148 581 individuals with ADHD

Accidental injuries  119.4 122.8 —= 096 (0.92t0 0.99) Median age 17.4 years; 41.3% female

Transportaccidents 31.6 372 —— 084 (0.76t0 0.91) _ o

Criminality 111.3 1434 —— 0.75 (0.71t0 0.79) N=84 282 (57%) who started meds for ADHD
--MPH most common at initiation (74, 515; 88%

! ! I
06 07 08B 09 10 11

Fig 3 | Attention deficit/ hyperactivity disorder (ADHD) drug treatment and rates of first and recurrent outcome
events over two years of follow-up among people with ADHD. Incidence rates were calculated per 1000 person
years. Numbers reported are weighted and account for follow-up censoring, including treatment discontinuation or
switching. Cl=confidence interval

:e083658 | doi: 10.1136/bmj-2024-083658
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