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 ADHD and Substance Use Disorders (SUD)
* How many SUD patients also have ADHD?
* What are the responsible mechanisms for this comorbidity?
* Is it possible to prevent development of SUD in ADHD patients?
* Do we need special interventions to treat SUD+ADHD?

e Conclusions




Epidemiology of Addiction and ADHD

How many SUD patients also have ADHD?




Cross-national prevalence and correlates of adult The descriptive epidemiology of DSM-1V Adult ADHD
in the World Health Organization World Mental Health Surveys
attention-deficit hyperactivity disorder
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hhimisdnssiarmssuntdll Cross-national community sample:

adult attendon-deficit hyperacdvity disorder

Country Prevalence, % (s.e.) n * LTP adUIt ADHD 34% (range 18'73%)
Belgium 4.1 (1.5) 486 * ADHD in subjects with SUD: 12.5%
e MO “ ORApHp/isup = 4.0 (95% CI: 2.8-5.8)
Germany 3.1 (0.8) 62| * ADHD first:  99.0%

kealy 2.8 (0.6) 853 i

Lebanon 1.8' (0.7) 595 SUD first: 0.5%

Mexico 1.9" (0.4) 1736 . 0

Metherlands 5.0 (1.6) 516 Same y_ear' 0.5%

Spoin PYPIR I - ADHD in Tx: USA 13%, rest 0-3%
USAS 5.2 (0.6) 3197

Total 3404 1422 How is it in Tx seeking SUD patients 2>




Review

ADHD in SUD patients

Prevalence of attention-deficit hyperactivity disorder in substance use disorder

patients: A meta-analysis and meta-regression analysis Cross-Sectional

Katelijne van Emmerik-van Oortmerssen®"* Geurt van de Glind¢, Wim van den Brink®, Filip Smit©9,
Cleo L. Crunelle™¢, Marije Swets?, Robert A. Schoevers 2 DAD, 2012

Study name Sty Event rate and 9S5% CI

Event Lower Upper Relative
rate Tt imit Z-Vvalue p-Value ADHD/ Total sample ight
Cilark et al 0,286 0,216 0,368 -4,768 0,000 387133 e 3,494
Garland et al 0,211 0,156 0.280 -6,933 0.000 35/ 166 i — 3,45
Grella et al 0,130 0,410 0152 -20, 135 0,000 129 /992 L 3,72
et 0,310 0,200 0,447 -2,668 0,008 16 7 52 —_—— - 3,01
0,246 o,218 0,276 -13,889 0,000 204 /829 - 3,75
0,400 0,321 0,485 -2,308 0,021 S4/135 —— 3,50
0,140 0,072 0,256 -4,756 0,000 B8 s 57 — 2,66
0,286 0,244 0,333 -8,217 0,000 113 7 395 —— 3,68
Nowvins et al 0,180 0,113 0.274 -5,.496 0.000 16 / 89 —— 3.11
Stowell et al 0,080 0,051 0,123 -9,961 0,000 18/ 226 ~— 3,24
Subra iam A 0,330 0,243 0,431 -3,229 0,001 31 /94 e e 3,34
jam B 0,390 0,286 0,505 -1,877 0,061 20/ 74 —_—-—1 3,27
Szobot et al 0,443 0,324 0,569 -0,888 0,374 27 £ 61 —_—_ 3,19
Tarter et al 0,199 0,743 0,270 -6,832 0,000 30 75 151 o 3,490
Tims et al 0,380 0,342 0,420 -5,820 0,000 228 / 600 —-— 3,74
Carroll et al 0,238 0,165 0,331 -4,980 0,000 247 101 e e 3,28
Cilure et al 0,150 0,092 0,220 -7,223 0,000 20136 —— 3,26
Daigre et al 0,200 0,126 0,202 -4,960 0,000 16780 —— 3,10
Faick et al 0,099 0,070 ©O,137 -11,669 0,000 31 /313 - 3,45
Jonann et al 0,213 0,171 0,262 -9,482 0,000 67 /314 —-— 3,62
0,190 0,130 0,268 -6,360 0,000 247125 —— 3,31
0,100 0,070 0,141 -11.050 0,000 287281 L 3,42
0,110 0,062 0,187 -6,574 0,000 11 101 2,93
0,231 0,156 0,328 -4,835 0,000 21 591 e 3,22
0,541 0,416 0,661 0,640 0,522 33761 g 3,19
0,349 0,297 0,405 -5,130 0,000 104 /298 — 3,66
0,240 0,186 0,304 -6,979 0,000 48 s 201 — 3,53
0,101 0,069 0,146 -10,269 0,000 25 /243 - 3,36
0.330 0.181 0.523 -1.730 o0.084 9 f 27 3 2.54
0,346 0,291 0,405 -4,912 0,000 91 /263 —_— 3,684

0,231 0,194 O0,272 -10,677 0,000 ——
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Fig. 2. Prevalence of ADHD in SUD populations. For each study ADHD prevalences (displayed as event rates), 95% conflfidence intervals (952 CI), numbers of ADHD cases, total
sample sizes and weights are presented. At the bottom of the figure, the pooled estimate is prescntod.

29 studies: 6,689 subjects (4,054 adolescents and 2,635 adults)

Overall prevalence adult ADHD in SUD patients = 23.1% (95% CI: 19.4 - 27.2%)

Prevalence ADHD in cocaine dependence lower than in other SUDs!!




Age of Methvilphenidate Treatment Initiation in Children
wWith ADHD and Later Substance Abuse: Prospective
Follow-Up Into Adulthood

Prospective: SUD in ADHD patients AJP, 2008

Salvatore Mannuzza, Ph.D. Cohort study: 176 children with ADHD
Rachel G. Klein, Ph.D. * Treatment: MPH since age 6-12 yrs
Nhan L. Truong, M.A. *FU: age 18 and 25 yrs

John L. Moulton 111, Ph.D. Incidence SUD:

Erica R. Roizen, B.A. * N=80 (45%); N=49 AUD; N= 64 DUD

Kathryn H. Howell, B.S. Predictors SUD:

Francisco X. Castellanos, M.D.




Screened Attention Deficit/Hyperactivity
Disorder as a Predictor of Substance Use
Initiation and Escalation in Early Adulthood and
the Role of Self-Reported Conduct Disorder and
Sensation Seeking: A 5-Year Longitudinal Study
withh Young Adult Swiss Vien

Franz Moggi® Deborah Schormno=® Leila Maria Soravia=2 P
Meichun Mohler-Kuo< ¢ Natialia Estévez-Lamorte< Joseph Studer*®

Gerhard Gmels f.a.h

Eur Addict Res. 2020;26(4-5):233-244.

Risk of (relapse in) addiction still present in ADHD screen

positives in early childhood (20 - 25 years)

medication, and in case of SS except for sedatives. From
a public health perspective, identifying ADHI in child-
hood or adolescence and continuous treatment and sup-
port would be best to lower risks of SU and SUD, but
identification of ADHDID in early adulthood may be still
relevant for that start of specitfic ADHI and SU interven-

tions.




ADHD and Addiction: A Model

What are mechanisms responsible for SUD+ADHD?




SUD and ADHD: Models

SUD 22 » ADHD
Stimulant use to treat ADHD symptoms
ADHD —— ———"" SUD
annabis use to treat insomnia
Genetic Predisposition == — SUD
(DRD2/4, DAT, COMT, BDNF) ———
Environmental Factor == —5 ADHD
(Affective Neglect; Child Abuse)
SUD
ADHD Negative effect on ADHD treatment ADHD
SUbD Higher SUD treatment drop-out> SUbD

t
ADHD



ADHD and Substance Use (Disorders): The Model

Attention-Deficit/Hyperactivity
L_'Jé%{:%_‘s_{c"s‘ ind R *«1& of Substance
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Annu. Rev. Clin. Psychol. 2014. 10:607-39

Keywords

attention deficit disorder, adolescent, substance-related disorders,
alcoholism, young adult

Abstract

Many oppormmnities to cxplain amendon-deficiv’hyperacrdvity disorder
(ADHD)-rclared risk of substance use disorder (SUD) remain available for
study. We derail these opportunities by considering characoerisdcs of chil-
dren with ADHD and factors affectdng their outcomes side by side with
overlapping variables in the developmental litcrature on SUD edology. Al-
though serious conduct problems are a known contriburor to ADHD-related
risk of SUD, fow studies have considered their cmergence developmentally
and in relation to other candidate mediators and moderators that could also
cxplain risk and be intervendon targers. Common ADHD-relaved impair-
ments, such as school difficuldes, arc in need of resecarch. Heterogencous
social impairments have the porendal for predisposing, and buffering, influ-
cnocs. Rescarch on neurocognitive domains should move beyond standard
executve funcdon batterics to measure deficits in the interface beoween cog-
nitve control, reward, and motvation. Uldmately, maximizing predictdon
will depend, as it has in the SUD literature, on simulancous consideration
of muldple risk factors.

* ADHD Sxx - Personality Traits > SUD

* ADHD - ODD/CD - SUD

* ADHD -> Academic/ Vocational Problems - SUD
* ADHD - Social Problems - SUD

* ADHD - Neurocognitive Deficits 2> SUD

* ADHD - Problems - Low Self-Esteem - MDD - SUD
* ADHD - Failures - Impulsive Aggression - SUD

* ADHD - Positive Expectancies about Drugs - SUD

* ADHD - Deficient Coping Skills > SUD

* ADHD - Deficient Parenting - SUD

* ADHD - Stimulant Tx (?) 2> SUD




Treatments targeting intervening and moderating factors

Neurocognitive
deficits
Executive dysfunction;
cognitive undercontrol
of motivation/reward

g
Neurobiology

Biological vulnerabilities
predating substance use
Parental substance disorder;

brain-based differences:
genetic, epigenetic,
teratogenic

Pregnancy/birth

ADHD symptoms and
related temperament traits
Diafficulty sust:amlng attention,

hyperacuve restless

\

_/lmpulsive anger
Temper tantrums,
negative urgency,
uritability {(dastinct
from defiance)

Childhood impairments
Academic Social Conduct

Academic failure
Lower grades, course
failure, grade retention,
drop-out, lower

achievement test scores
Afmfliation
with peers
who support
substance
use
Social difficulties
that promote deviance
{e.g., rejection from
conventional groups;
changing and fewer high-
quality friendships)
Environmental
norms and
opportunities

¥ .

Conduct problems
(defiance, rule breaking,

delinquency CD,
ASPD

¢

Parenting and the parent—son/daughter relationship

Childhood

Adolescence

Substance use
Initial substance
use at atypically

young age;
elevated
frequency/quantity
in adolescence;
more rapid escalation
from nitial use o
heavier and/or
problem use;
polysubstance use;
negative
conseqguences
in adolescence;
expansoon o
disorder in
adulthood

a

Adolescence/adulthood

s




Genetics of Addiction and ADHD

What is the role of genetics in this comorbidity




Alcohol and illicit drug dependence among parents:
associations withh offspring extermalizing disorders

L. N. R. Marmorstein®™, W. G. lacono® and M. McGue® Family StUdy Psychol Med 2008

Table 2. Risk for offspring diagnoses associated with parental alcohol and drug dependence

Parental alcohol Parental drug Parental cannabis Parental non-cannabis

dependence?® dependenceP® dependenceP® drug dependence®
Offspring disorder OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI
ADHD 1.18-6.46 1.65 0.63-4.32 0.88 0.25-3.19 1.66-9.72
OoDD 1.46-3.56 2.02%* 1.20-3.39 1.14 0.65-1.99 1.29-4.23
CcD 1.27-2.68 1.70* 1.04-2.78 1.61 0.94-2.76 1.00-3.18
AAB 1.22-4.14 1.93* 1.01-3.66 1.55 0.79-3.03 1.25-4.98
Nicotine dependence 1.27-3.05 1.77* 1.05-2.99 1.55 0.87-2.78 2,71 1.52-4.84
Alcohol dependence 1.32-3.61 1.98* 1.14-3.42 1.97* 1.11-3.49 - 1.16-3.65
Drug dependence 1.09-4.62 2.97** 1.49-5.88 2.73** 1.38-5.42 2.02-7.93

OR, Odds ratio; CI, confidence interval ; ADHD, attention deficit hyperactivity disorder ; ODD, oppositional defiant disorder;
CD, conduct disorder; AAB, adult antisocial behavior.

? Adjusting for parental drug dependence.

b Adjusting for parental alcohol dependence.

*p<=0.05,"* p<0.01, *** p<0.001.

Parental alcohol and drug addiction are associated with addiction and

other externalising disorders (ADHD/CD/ODD) in their children



DORIGINAL ARTICLE

The Structure of Genetic and Environmental Risk
Factors for Common Psychiatric and Substance
Use Disorders in Men and Women

Kemneth 5. Kemdier, MD; Carol A. Prezcott, FRO; Johr Myers, M5; Michael C. Neale, FhD AGP. 2003
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ORIGITNAL ARTICLE

Twin Study
The Structure of Genetic and Environmental Risk

Factors for Common Psychiatric and Substance CMDS
— Use Disorders in Men and Women

Eemmeth 5. Kendler, MD; Carol A, Prescon, PRI John Myers, MS; Michae! C. MNeale, FRD

AGP, 2003

Internalizing

4 A A A 4
Major Generalized Panic Animal
Depression Anxiety Disorder Phobia
Disorder

General Genetic Structure of

Externalizing
rd 1 | \ ..0
s \ \u
{ \
."' [ ', "\
7 'n

|
.

‘

Situational
Phobia

Other Drug
Abuse or
Dependence

Common Mental Disorders



Genetic and environmental influences on the relation between adult ADHD symptoms and

self-reported problem drinking in 6,024 Dutch twins

Derks EM", Vink JM>3, Willemsen G2%, van den Brink W', Boomsma DI|Z>4

Psychol Med 2014

ABSTRACT

Background. Both cross-sectional and longitudinal studies have shown an association
between ADHD and problematic alcohol use. In adults, a positive correlation between these
traits has been reported, but it is yet unknown to what extent this association is explained by
genetic and environmental factors.

Methods. Data on ADHD and alcohol consumption were collected in 6,024 adult Dutch twins.
ADHD symptoms were assessed using the ADHD-Index of the self-report version of
Conners’ Adult ADHD Rating Scales (CAARS — S:SV). Problem drinking was defined as
meeting at least two self-reported alcohol-related problems on the CAGE questionnaire.
Structural equation modelling was applied to the MZ and DZ bivariate data to estimate
genetic and environmental influences.

Results. The heritability of the ADHD-index and problem drinking are 38% and 50%,
respectively. The genetic correlation, the extent to which genes contributing to individual
differences in ADHD symptoms overlap with those in problem drinking, is substantial
(r=0.49). The phenotypic correlation (r=0.30) between ADHD-index scores and problem
drinking is for 91% explained by genetic influences and for 9% by non-shared environmental
influences. No significant gender differences are found.

Conclusions. This study convincingly shows that ADHD symptoms and problem drinking are
moderately but significantly correlated in adults; genetic factors are primarily responsible for
this correlation. This suggests that early interventions are required to prevent adolescents
with ADHD from developing problematic levels of alcohol use. Furthermore, clinicians who
treat alcohol dependent patients should be aware that the patient may have a comorbid

condition of ADHD; integrated interventions are required.

Heritability:
* h25pup = -38, h2,p = .50

Phenotypic correlation ADHD-AUD:
*r=.30

Causality phenotypic correlation:
* 91% explained by genetic factors
* 9% explained by non-shared environment

problem
drinking




Treatments targeting intervening and moderating factors I

Neurocognitive
deficits
Executive dysfunction;
cognitive undercontrol
of motivation/reward

Neurobiology

Biclogical vulnerabilities
predating substance use

Parental substance disorder;
brain-based differences:
genetic, epigenetic,
teratogenic

Pregnancy/birth

ADHD symptoms and
related temperament traits
Difficulty sustaining attention,
impulsive,
hyperactive, restiess

Childhood

¥ \ 4

Academic failure
Lower grades, course
failure, grade retention,
drop-out, lower
achievement test scores

\

Amliation
with peers
who support
substance
use

{2

Social difficulties
that promote deviance
{e.g., rejection from
conventional groups;

—

;lmpulsive anger

Temper tantrums, E ~
X > hanging and fewer high-

negative urgency, 3 - - :

irritability (distinct quality friendships)

from defiance)

Environmental
norms and
opportunities

Childhood impairments
Academic Socal Conduct

Parenting and the parent—son/daughter relationship

Adolescence

ubsta
Initial substance
use at atypically
young age;
elevated
frequency/quantity
in adolescence;
more rapid escalation
from initial use o
heavier and/or
problem use;
polysubstance use;
negative
conseguences
in adolescence;
expansion to
disorder in
adulthood

/

Adolescence/adulthood
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Treatments targeting intervening and moderating factors

¥

\

\

Academic failure
Lower grades, course
failure, grade retention,

ubsta
Initial substance

use at atypically

drop-out, lower
achievement test scores
young age;
elevated
uency/quantity

freq
in adolescence;
more rapid escalation
from initial use o
heavier and/or
problem use;
polysubstance use;
negative
conseqguences
in adolescence;
expansion to
disorder in
adulthood

J<lmpulsive anger

Temper tantrums,
negative urgency,
uritability (dastinct
from defiance)
Environmental
norms and e
opportunities

pairments
Social Conduct

/

Bioclogica .
predati
Parental g
brain
ge
Parenting and the parent—son/daughter relationship
Adolescence/adulthood

Adolescence

GENES

Pregnancy/birth
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Heritabilty and GenxEnvironment interactions

Interaction between dopamine D2 receptor genotype and
parental rule-setting in adolescent alcohol use: evidence
for a gene-parenting interaction

CS van der Zwaluw', RCME Engels’, AA Vermulst', B Franke?3, J Buitelaar®, RJ Verkes® and
RHJ Scholte’

COMT Vall 58Met modulates the effect of childhood
adverse experiences on the risk of alcohol dependence

Arnt F. A. Schellekens'?, Barbara Franke’, Bart Ellenbroek’, Alexander Cools',
Cor A. ). de Jong’, Jan K. Buitelaar' & Robbert-Jan Verkes®

DRD2 Moderation
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3
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Q= ~
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Low Medium High

Parental rule-setting

Figure 2 Interaction between DRDZ2 genotype and parental
rule-setting at T2 on adolescent alcohol use at T3.

Genetic variation in DRD2-gene moderates effect

Of parental behavior on risk of early age drinking

B

COMT Val158Met genotype

-= Met/Met
-¢- Val/Met
-O- Val/Val

Probability
Alcohol dependence

Childhood adversity score (STEQ)

Genetic variation in COMT-gene moderates

effect of early childhood adversity on risk of AD




Treatments targeting intervening and moderating factors

Academic failure
Lower grades, course
failure, grade retention,
drop-out, lower
achievement test scores ubsta
Initial substance
use at atypically
young age;
elevated
frequency/quantity
in adolescence;
more rapid escalation
from initial use o
heavier and/or
problem use;
polysubstance use;
negative
conseqguences
in adolescence;
expansion to
disorder in
adulthood

& Impulsive an
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Environmental
norms and SEE———=Ta
opportunities

dellnquenr:y
ASP

t

Parenting and the parent—son/daughter relationship

CD

/

Adolescence Adolescence/adulthood

Pregnancy/birth Childhood
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Neurobiology of Addiction-ADHD
Comorbidity

Do ADHD and SUD have a similar underlying
neurobiology?
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Stop What You’re Doing!—An TMRI %

Study on Comparisons of Neural & frontiers
Subprocesses of Response Inhibitiol In Psychiatry
in ADHD and Alcohol Use Disorder 2021

Sarah Gorbhandt ', Mathias Lwdarar?, Jan M. Bumb ', Esthar Sobanski®?, Franz Mogoi &,
Falk Kiofor-57 and Sabine VYolistadt-Klein -5

Conclusions: Even though deficts in response inhibition are related to both ADHD and
ALD, neural activation and recruted networks dunng response inhibition differ regarding
both neuronal subprocesses and examined groups. While a replication of this study is
needed in a larger sample, the results suggest that tasks have to be carefully selected
when exarmining neural actvation patterns of response inhibion ether in research on

vanous psychiatnc disorders or transdiagnostic questons.
28




Neuroimaging the Neural Correlates of Increased Risk for
Substance Use Disorders in Attention-Deficit/Hyperactivity

Disorder—A Systematic Review

Vitria Adisetiyo, PhD,' Kevin M. Gray, MD?

The American Journal on Addictions, 26: 99-111, 2017
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Greater impairment in
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FIGURE 1. Impulsivity-Related Theories of High-Risk ADHD: Exaggerated Imbalance of Brain Networks. (A) Compared to typically developing
controls, (B) individuals with low-risk ADHD have impairments in both the inhibitory control and reward processing brain networks: weaker
inhibitory control (reduced macro/microstructure; hypoactive at-rest and during associated tasks) and hyperprimed reward processing (greater
macro/microstructure; hyperactive at-rest but hypoactive during associated tasks). High impulsivity is implicated as an important mechanism
underlying increased SUD risk in ADHD and corresponds to greater disinhibition, delay discounting and sensation seeking. Impulsivity-related
theories of high-risk ADHD suggest these impulsive behaviors stem from a greater degree of impairment (C) in both the inhibitory control and
reward processing networks compared to low-risk ADHD, (D) in mainly the reward processing network or (E) in mainly the inhibitory control
network.

Neurocognitive predictors of substance use disorders
and nicotine dependence in ADHD probands, their
unaffected siblings, and controls: a 4-year prospective

follow-up
Aanabe! Groenman,'” Jaap Ocsterina e Gt * Piot e Vel
da mmelse,** Barbar 4 Catharine A Hartman,” Plet Hockat
Joscph Scrgeant, ! Stephen V. ¥, o Buite lanr

High-Risk ADHD:
Comorbid DBD (ODD/CD), familial SUD and/or early substance use

Discussion/Conclusions: An exaggerated imbalance between the
inhibitory control network and the motivation-reward processing
network is theorized to distinguish individuals with high-risk ADHD.
Preliminary findings suggest that an exaggerated abermrant reward
processing network may be the driving neural correlate of increased
SUD risk in ADHD.




Neuroimaging the Neural Correlates of Increased Risk for
Substance Use Disorders in Attention-Deficit/Hyperactivity
Disorder—A Systematic Review

Vitria Adisetiyo, PhD,' Kevin M. Gray, MD? The American Journal on Addictions, 26: 99-111, 2017

Inhibi.ia.ly' Reward
Control Processing Control

Network ! Network_

A ; ADHD
Impaltment in
4 - inhibitory control &

reward processing

The indirect effects of childhood attention deficit
High-Risk

reward processin
st Sarah L. Pedersen’, Christine A. P. Walther?, Seth C. Harty?, Elizabeth M. Gnagy®,

T lMPULsIVlTY William E. Pelham® & Brooke S. G. Molina'

c —

f/' Theory 1: hyperactivity disorder on alcohol problems in adulthood
/ / Greater impairment [n ADHD ( through unique facets of impulsivity
4 b nhibitory control &
D :

AN Theery 2: PR IvaotacT oAy e BT
. Y } L . s Disinhibition et of 76 P feingy sl Potp ey 0% 1301 % gy S35 47% E BN
Greater impairment in
7 SO reward processing <

Delay Neurocognitive predictors of substance use disorders
Discounting and nicotine dependence in ADHD probands, their
g unaffected siblings, and controls: a 4-year prospective

E ‘ 5 ﬂ . Thieery 3: . Sensgtion . follow-up

7t . Great;’rﬂl{r::arlgr’“erzsln Seeking [y meiee. S B ’....n.::'; » .
N v Discussion/Conclusions: An exaggerated imbalance between the
FIGURE 1. Impulsivity-Related Theories of High-Risk ADHD: Exaggerated Imbalance of Brain Networks. (A) Compared to typically developing a i & . . .
controls, (B) individuals with low-risk ADHD have impairments in both the inhibitory control and reward processing brain networks: weaker lnhlbl[l)l'}‘ {:DI‘][[’U] n{:[work Hnd [h{; m[)[lva[l[)n_r{;ward p['l)C{}SSlI]g

inhibitory control (reduced macro/microstructure; hypoactive at-rest and during associated tasks) and hyperprimed reward processing (greater
macro/microstructure; hyperactive at-rest but hypoactive during associated tasks). High impulsivity is implicated as an important mechanism . k . h . ' ‘d d' i . 1h . Ll' 'd P l . 'm h' h . 1k ADHD

underlying increased SUD risk in ADHD and corresponds to greater disinhibition, delay discounting and sensation seeking. Impulsivity-related I]L[Wl)[ lh [ Ll)[l.!.{.» [U lh[ln gl.]lh ln l‘\"ll Uﬂ h WI lg '['lh .
theories of high-risk ADHD suggest these impulsive behaviors stem from a greater degree of impairment (C) in both the inhibitory control and
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network.
High-Risk ADHD: processing network may be the driving neural correlate of increased
Comorbid DBD (ODD/CD), familial SUD and/or early substance use SUD risk m ADHD.




ADHD and Addiction: Prevention

Is it possible to prevent the development of addiction
in children with ADHD?




Age of Methvilphenidate Treatment Initiation in Children
wWith ADHD and Later Substance Abuse: Prospective
Follow-Up Into Adulthood

SUD in ADHD patients AJP, 2008

Salvatore Mannuzza, Ph.D. Cohort study: 176 children with ADHD
Rachel G. Klein, Ph.D. * Treatment: MPH since age 6-12 yrs
Nhan L. Truong, M.A. *FU: age 18 and 25 yrs

John L. Moulton 111, Ph.D. Incidence SUD:

Erica R. Roizen, B.A. *N=80 (45%); N=49 AUD; N= 64 DUD

Kathryn H. Howell, B.S. Predictors SUD:

* Only age at starting MPH treatment:

Francisco X. Castellanos, M.D.
The earlier the start, the smaller the risk of SUD




Stimulant Tx ADHD and SUD: A meta-analysis

Original Investigation | META-ANALYSIS

Stimulant Medication and Substance Use Outcomes
A Meta-analysis

Kathryn L. Humphreys, MA, EdM; Timothy Eng, BS; Steve S. Lee, PhD JAMA PsyChIatry 201 3

IMPORTANCE Psychostimulant medication is an efficacious treatment for childhood

-
|
attention-deficit/hyperactivity disorder, yet controversy remains regarding potential Q u es t I o n n

iatrogenic effects of stimulant medication, particularly with respect to increasing

tibility to lat: bst. disorders. H , stimulant treat t iousl . H
Rl D Ocs stimulant treatment of childhood ADHD
OBJECTIVE T ta-analyze the longitudinal iation bet treatment with stimulant 1 1 I dd' t'
medication d?n'rirrlmeg zhE:Il:iahzzed a:dcl):tgelr:u:satalaﬂscs: gfttl:c;;ees (vivee,Ti?etri:13ens1§tl:~1stvavxl'lcesuIsr:;‘?cl:i1 re S u It I n m O re O r I n e SS a I C I O n ?

substance abuse or dependence).

DATA SOURCES Studies published between January 1980 and February 2012 were identified
using review articles, PubMed, and pertinent listservs.

n
STUDY SELECTION Studies with longitudinal designs in which medication treatment preceded M et h o d L]
the measurement of substance outcomes.

DATA EXTRACTION AND SYNTHESIS Odds ratios were extracted or provided by the study M eta-a n a IyS i S Of 1 5 I O n g itu d i n a I Stu d i eS With

authors. Odds ratios were obtained for lifetime use (ever used) and abuse or dependence

?rts:jgczjri?flec:)ehnotl,szfsiaei;e. marijuana, nicotine, and nonspecific drugs for 2565 participants 2 , 5 6 5 p a rti Ci p a n tS W i t h Sta rt m e d i Cati O n
MAIN OUTCOMES AND MEASURES Randome-effects models estimated the overall association, b efo re a S S e S S m e n t Of a d d i Cti O n

and potential study moderators were examined.

RESULTS Separate random-effects analyses were conducted for each substance outcome,
with the number of studies ranging from 3 to 11 for each outcome. Results suggested
comparable outcomes between children with and without medication treatment history for
any substance use and abuse or dependence outcome across all substance types.

Result: No effect of stimulant treatment on
the risk of development of addiction, BUT....

CONCLUSIONS These results provide an important update and suggest that treatment of
attention-deficit/hyperactivity disorder with stimulant medication neither protects nor
increases the risk of later substance use disorders.




Stimulant Medication and Substance Use Outcomes
A Meta-analysis

Kathryn L. Humphreys, MA, EAM; Timothy Eng, BS; Steve S. Lee, PhD

JAMA Psychiatry. 2013

Figure 1. Alcohol Abuse or Dependence

No overall effect, but lot of
heterogeneity explained by:
* percentage stimulant Tx

* time since Dx

Effect Size
(952 C)
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Harty et al=°
Hechtman et al®*
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Winters et al®7 = 1.97 (0.94-4.14)
Combined B 0.80 (0.46-1.38)
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Odds Ratio

No control for ADHD severity
No control for CD comorbidity

Effect of medication treatment on the risk of alcohol abuse or dependence in
children with attention-deficit/hyperactivity disorder.

Figure 2. Cocaine Abuse or Dependence Figure 3. Marijuana Abuse or Dependence Figure 4. Nicotine Dependence

Effect Size

Ege;;; ?,Z)E (95% C1y o Eg‘;‘a: ?Iz)e

Barkley et al*® 0.79 (0.03-20.04) poreyenal® PGB Biederman et al?’ I 1.11(0.37-3.39)

= Biederman et al?’ — = 0.26 (0.08-0.84)
Biederman et al** - i e il Burke, unpublished data .- 1.74 (0.69-4.40) Burke, unpublished data —.— 1.26 (0.64-2.48)
zuri:: u"p“:]l';'.md Fod iii Eg'ig’zé‘gg: Hechtman et al®! o 1.82 (0.41-8.06) Huss et al*23 —.—7 | 0.65 (0.34-1.23)

Reittonan etals - LES Huss et al?2.33 — 0.39 (0.16-0.93 35 Z
Huss et al22.3 0.20 (0.01-4.25) e e e S Eomalmi Lambert and Harlso-ugh _+3 1.90 (1.02-3.53)
Lambert and Hartsough®* -+l 2.11(0.98-4.55) Mannuzza et al's —m 1.21(0.48-3.07) O\fvens et al, unpublished data _'_.71 2.48 (0.77-7.95)
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Effect of medication treatment on

the risk of nicotine dependence in children

Effect of medication treatment on the risk of cocaine abuse or dependencein

: £ 3 o S - Effect of medication treatment on the risk of marijuana abuse or dependence in
children with attention-deficit/hyperactivity disorder.

children with attention-deficit/hyperactivity disorder. with attertion-deficitfiyperactivity disoeder.




An informative Study from the Netherlands
(with control for ADHD severity en ODD/CD comorbidity)

; : 50 BJP, 2013
Stimulant treatment for attention-deficit * Stimulant Tx normalizes risk
hyperactivity disorder and risk of developing |
substance use disorder el AOICHBRID Uil eg 1y

Annabeth P. Groenman, Jaap Oosterlaan, Nanda N. J. Rommelse, Barbara Franke, Corina U. Greven,
Pieter J. Hoekstra, Catharina A. Hartman, Marjolein Luman, Herbert Roeyers, Robert D. Oades,
Joseph A. Sergeant, Jan K. Buitelaar* and Stephen V. Faraone*

(@) (b)

“| SUD “IND

* Stimulant Tx unfortunately

Healthy controls
No stimulant treatment

Stimulant treatment

has no effect on risk for ND

o
w

ADHD without Stimulant TX

Prevalence of substance use disorder
o
N

Prevalence of nicotine dependence

ADHD with Stimulant Tx ADHD with Stimulant Tx * Stimulant Tx effect is
Q-1 21 without Stimulant Tx
HCs
%H - -
D i larger if stimulant Tx was
12 14 16 1‘8 20 22 24 1‘2 111 1‘5 1I8 2‘0 2|2 2|4
Age, years Age, years
Fig. 1 Cumulative lifetime risk for (a) any substance use disorder and (b) nicotine dependence. sta rted at a yo u n g e r ag e !

Survival curves were calculated using Cox proportional hazard regression. All comparisons were corrected for gender and current age.




Stimulant treatment profiles predicting co-occurring substance use i Adolescent

Psychiatry

disorders in individuals with attention-deficit/hyperactivity disorder

Annabeth P. Groenman'?'3 . Lizanne J. S. Schweren®'? . Wouter Weeda? - Marjolein Luman' -
Siri D. S. Noordermeer' - Dirk J. Heslenfeld' - Barbara Franke*® - Stephen V. Faraone®’ - Nanda Rommelse®? .
Catharina A. Hartman? - Pieter J. Hoekstra? - Jan Buitelaar>®?° . Jaap Oosterlaan''""12

Eur Child Adolesc Psychiatry. 2019 Sep;28(9):1213-1222. 2019

Data from Dutch part of International Multicenter ADHD Genetics (IMAGE) study:

ADHD participants N=303; age at baseline 12 and age at FU = 16.2
HC participants N=2019; age at baseline 12 and age at FU =16.3

Follow-up: 4.2 years

SUD= [either DISC-IV-P + OR AUDIT + OR DAST +]
ND=FTND = 6 OR DISC-IV-P +




Stimulant treatment profiles predicting co-occurring substance use
disorders in individuals with attention-deficit/hyperactivity disorder

Annabeth P. Groenman'2'3. Lizanne J. S. Schweren?'? . Wouter Weeda? - Marjolein Luman’ -
Siri D. S. Noordermeer' - Dirk J. Heslenfeld' - Barbara Franke*® - Stephen V. Faraone®’ - Nanda Rommelse®° .
Catharina A. Hartman? - Pieter J. Hoekstra? - Jan Buitelaar®®° . Jaap Oosterlaan

111,12

Z.-Score

—t Late & Moderate
—+ Farly & Moderate
& Early & Intense

I | | |

Profile

Fig.2 Community detection outcomes. This figure depicts the three
medication subgroups that were defined by the community detec-
tion algorithm: (1) a late-and-moderate use group characterized by a
late onset of treatment, short duration, and moderate total dose and
maximum use, (2) a early-and-moderate use group characterized by a
young onset age, a long duration of use, and a late offset of treatment

AOO VAR DUR TOT MAX SA

age, and (3) early-and-intense use group characterized by a young
onset of treatment age, a variable trajectory of medication use with a
long duration, high total dosage, high maximum dosage and early age
at treatment offset. AOO stimulant medication offset, VAR variability
of dose (SD), DUR duration of use, TOT total dose, MAX maximum
dose, S stop age

Subgroups of medical stimulant
use in ADHD participants

Late (11 yrs) & Moderate Dose (24 mQ)
N=91

Early (8 yrs) & Moderate Dose (23 mQ)
N=51

Early (7yrs) & Intense Dose (53 mg)
N=103



Stimulant treatment profiles predicting co-occurring substance use
disorders in individuals with attention-deficit/hyperactivity disorder

European
Child + Adolescent
Psychiatry

Annabeth P. Groenman'2'3. Lizanne J. S. Schweren?'? . Wouter Weeda? - Marjolein Luman’ -
Siri D. S. Noordermeer' - Dirk J. Heslenfeld' - Barbara Franke*® - Stephen V. Faraone®’ - Nanda Rommelse®° .
Catharina A. Hartman? - Pieter J. Hoekstra? - Jan Buitelaar>®° . Jaap Oosterlaan™'"'2
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Fig.3 Cumulative lifetime risk for any substance use disorder. One
minus survival curve estimated with cox proportional hazard model
for development of SUDs (any alcohol or drug use disorder) in sub- Fig.4 Cumulative lifetime risk for smoking. One minus survival curve estimated with cox proportional hazard model for development of smok-
jects with ADHD with age of first substance use on the x axis ing in subjects with ADHD with age of first cigarette use on the x axis. Left panel: daily smoking, right panel: nicotine dependence

SUD: early+intense stimulant use normalizes SUD-risk at least until age 16

ND: early+intense/moderate stimulant use normalizes risk at least until age 16




= JOURNALCHILD MIH CHILD ANG ADOLESCENT

PSYCHOLOGY A~ PSYCHIATRY AMENTAL HEALTH
Journal of Child Psychology and Psychiatry 55:8 (2014), pp 878885 doi:10.1111 /jcpp-12164

Stimulant ADHD medication and risk for substance
abuse

Zheng Chax‘lg,1 Paul Lichtenstein,l Linda Halldner,1’2 Brian D’Onofrio,3 Eva Serl.achius,4
Seena Fazel,® Niklas Langstrom,! and Henrik Larsson?

Table 2 Stimulant ADHD medication in 2006 and hazard ratio for substance abuse during 2009

Hazard ratio for substance abuse during 2009

Confounder adjustment Mediation analysis
N=28.753 Model 2: As in Model Model 3: As in Model Model 4: As in Model
J Model 1: Adjusted for 1 + other potential 2 + nonsubstance 3 + substance-
sex, age, and ADHD confounders mediators related mediators
medication in 2009 before 2006 2006—2008 2006—2008
95% 95% O95%% 95%
Hazard confidence Hazard confidence Hazard confidence Hazard confidence
Medication ratio interval ratio interval ratio interval ratio interval

All patients with an ADHD diagnosis

Stimulant ADHD medication in 0.52 0.42-0.66 0.69 0.57-0.84 O 77 0.65-0.93 0.87 0.74—1.03
January 1, 2006
Duration of treatment with 0.80 0.73—0.88 0.87 0.80-0.94 0.89 0.82-0.96 0.95 0.88-1.02

stimulant ADHD medication
2006—2008 (in years)
All patients with an ADHD diagnosis and 15 years or younger on 1 January 2006

Stimulant ADHD medication in 0.33 0.20-0.56 0.38 0.23-0.64 0.42 0.26-0.70 0.45 0.27-0.74
January 1, 2006
Duration of treatment with (G s 0.61-0.86 0.76 0.63—-0.90 077 0.65-0.92 0.80 0.68-0.94

stimulant ADHD medication
2006—2008 (in years)
All patients with an ADHD diagnosis and 20 years or older on 1 January 2006

Stimulant ADHD medication in 0.65 0.46-0.91 0.75 0.58-0.98 0.85 0.67—1.07 0.97 0.78—-1.20
January 1, 2006
Duration of treatment with 0.92 0.82-1.03 0.90 0.91-0.99 0.92 0.84—-1.01 0.97 0.89-1.06

stimulant ADHD medication
2006—2008 (in years)

Large Swedish register study: Strongly reduced risk of SUD in ADHD if treated with stimulants before age 15




T hiro Nakao, M.D., Ph.D. M T M .
emenire Nakao Gray Matter Volume Abnormalities in ADHD:
Joaquim Radua, M.D. . -
S Voxel-Based Meta-Analysis Exploring the Effects of Age
David Mataix-Cols, Ph.D. | d nd Stl mu Ia nt M ed Icatl on [ (am j Psychiatry 2011; 168:1154-1163)|
FIGURE 2. Results of the Metaregression Analysis Showing Independent Associations of Mean Age and Percentage of Pa-
tients Receiving Stimulant Medication With More Normal Gray Matter Volumes in the Right Basal Ganglia®
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ADHD and Addiction: Treatment

Do we need special interventions to treat ADHD
patients with a comorbid addiction?




Pharmacotherapy for attention-deficit hyperactivity disorder
(ADHD) and retention iNn coutpatient substance use disorder
treatment: a retrospective cohort study.

Kristopher A. Kast, MD,
Department of Psychiatry and Behavioral Sciences, Wanderbilt University Meaedical Center,

Mashwville, TN, USA

Winod Rao, MDD PhD,
Department of Psychiatry, Massachusetts General Hospital, Boston, WA, LUSA

Timothy E. Wilens. MD
Department of Psychiatry, Massachusetts General Hospital, Boston., WAL LUSA

J Clin Psychiatry. 2021 Feb 23;82(2):20m13598.

08 Retrospective cohort study:
06 SUD outpatients with comorbid ADHD
on ADHD Meds show much better Tx

retention than comorbid patients not

N

- Received ADHD Meds

No ADHD Meds on ADHD Meds.

Fraction Patients Retained

N TRl ... Dut do they have better outcomes??
Days from Admission




Pharmacological Treatment of ADHD 1in Addicted
Patients: What Does the Literature Tell Us?

Pieter-Jan Carpentier, MD, PhD, and Frances R. Levin, MD, PhD

Learning objectives: After participating in this activity, leamers should be better able to:

e Evaluate pharmacologic treatment of attention deficit/hy peractivity disorder (ADHD) in patients with substance use
disorder (SUD)

e Assess the causes of the diminished efficacy of ADHD medication in patients with comorbid SUD

Obijective: Substance use disorder (SUD) and attention-deficithyperactivity disorder (ADHD) frequently co-occur, and

the presence of ADHD complicates the treatment of the addiction. Pharmacotherapy is a potent intervention in childhood

and adult ADHD, but findings have been mixed in adolescent and adult ADHD patients with SUDs. This review focuses

on several contributing factors and possible explanations, with implications both for future research and for clinical practice.

Method: This systematic review examined all randomized, placebo-controlled trials of pharmacotherapy for ADHD in

adult and adolescent SUD patients.

Results: The number of studies is limited, and several studies are hampered by qualitative flaws. The results, in general, are

inconclusive for most medications studied, but more recent trials using psychostimulants in robust dosing have demon-

strated significantly positive results.

Conclusion: In reviewing these trials, possible explanations relating to the particular characteristics and problems of this

complex patient group are discussed. Several factors, including ADHD symptom severity, psychiatric comorbidity, per-

sistent drug use, choice of medication, and concomitant psychosocial intervention, influence study results. Taking these

factors into account may improve the likelihood of detecting significant effects in future research, as the recent positive

trials have indicated, and may help in the appropriate selection of pharmacotherapy in clinical practice.

Keywords: adult, ADHD, atomoxetine, comorbidity, dexamphetamine, methylphenidate, phamacotherapy, placebo,
randomized controlled trial, substance use disorder

Tx with stimulants (e.g. 60-90 mg MPH) and other medications has

very little/no effect on ADHD Sxx and no effect on substance use.

www.harvardreviewofpsychiatry.org Volume 25 « Number 2 « March/April 2017




Aberrant reward processing network in ADHD + SUD

European Neuropsychopharmacology (2013) 23, 1 714-1723

wwwoelse vier.comi/locate/euroneuro

Low dopamine transporter occupancy by D) <o==rinnic
methylphenidate as a possible reason for

reduced treatment effectiveness im ADHD

patients with cocaine dependence

Cleo L. Crunelle®-P-<-*_ Wim wvan den Brink®, Dick J. Veltman=-<,

Katelijne vanmn Emmerik-vanmn OQortmerssens, Geert Dom*<, 2013
Robert A. Schoevers’, Jan Booij”

Table 2  Baseline ['2I]JFP-CIT BPyp (baseline) and post-treatment ['Z1]FP-CIT BPyp (after MPH) in ADHD patients without
cocaine dependence (ADHD) and with cocaine dependence (ADHD+COC). Means +standard deviations (SD) are presented.
NS: not significant.

BPyo ADHD ADHD+COC Difference in effect 54 mg MPH'OROS pO 9 |Ower Stnatal

(group x time)

N=16 N=8

Baseline Post- Treatment  Baseline  Post- Treatment
treatment effect treatment effect

DAT-occupancy in ADHD patients with

CAUDATE nucleus 3.6+0.6 2.0+0.5 p<0.001 2.7+04* 1.7+0.4 p<0.001 p=0.008
(mean+SD)
Putamen 4.2+0.9 2.7+0.5 3.2+0.6 * 2.2+0.5 p=0.177, NS
(mean+SD)

e s compared to without cocaine dependence

Midbrain 0.4+0.3 0.4+0.2 0.4+0.2 0.3+0.2 p=0.394, NS
(mean+SD)

Need for higher doses of stimulants in patients with ADHD+SUD/Cocaine?




Higher dosis of Stimulants in SUD + ADHD

RESEARCH REPORT S0iz10.111I/add 12369

Methylphenidate for attention deficit hyperactivity
disorder and drug relapse in criminal offenders with

substance dependence: a 24-week randomized
placebo-controlled ctrial

Maija Konstenius', Nitya Jayaram-Lindstrom', Joar Guterstam’, Olof Beck?®, Bjorn Philips® &
Johan Franck!'

e rtrrerit of Clhrecal Newroncienos, Karolrsics nstin racciogy. Departrners of SMadicne

MPH up to 180 mg/day

Addiction. 2014 Mar;109(3):440-9

Extended-Release Mixed Amphetamine Salts vs Placebo

for Comorbid Adult Attention-Deficit/Hyperactivity Disorder
and Cocaine Use Disorder
A Randomized Clinical Trial

JAMA Psychiatry

Frances R. Levin, MD; John J. Mariani, MD; Sheila Specker, MD; Marc Mcooney, PhD; Amy Mahony, LMHC;
Daniel J. Brooks, MA; David Babb, BA; Yun Bai, MS; Lynn E. Eberly, PhD; Edward V. Nunes, MD; John Grabowski, PhD

Safety and tolerability of oral BMJ Open
lisdexamfetamine in adults with P
methamphetamine dependence: a
rhase-2 dose-escalation study

Amph Salts 60-80 mg/day

JAMA Psychiatry. 2015:72(6)-593-602. doi-10.1001/jamapsychiatry. 201541
Published cnline April 18, 2015.

Lisdexamph. up to 250 mg/day

Nadine Ezard , 1234 Brendan Clifford,'® Adrian Dunlop.*%” Raimondo Bruno,®
Andrew Carr,® Zhixin Liu ,2-10 Krista J Siefried , 128 Nicholas Lintzeris® 1112

BMJ Open. 2021 May 18;11(5):e044696.




Higher dosis of MPH in SUD + ADHD

RESEARCH REPORT S0i-10.1111/add_ 12369

Methylphenidate for attention deficit hyperactivity
disorder and drug relapse in criminal offenders with
substance dependence: a 24-week randomized
placebo-controlled trial

Maija Konstenius', Nitya Jayaram-Lindstrom’, Joar Guterstam’', Olof Beck?, Bjorn Philips® &
Johan Franck'

Deov=ion of Peychatry, Departrment of Clirecal Neurosoience, Karolnsia Institutet, Stoddhoim, Sweden,! Dveson of Cnical Prarmacology, Departmenrt of Medicne,

Karpirska irstitunet. Stockboimn, Sweden® and Department of Poychology, Lrkoping University, LnkSping,. Sweden”

Addiction. 2014 Mar;109(3):440-9




MPH vs Placebo: Changes in ADHD Sx

Titration:
40- MPH-OROS: 63% 180 mg/day
v Placebo 11% 144 mg/day
30 7% 96 mg/day
5 19% no
%’ 20- -= MPH
o - ADHD responders (>30% Sx|)
* Placebo + CBT =27%
* MPH-OROS + CBT =75%
0 . . . . . T T T T 1
I N PR S RPN . (NNT=2.1; p=0.012)
® Weeks A CGI
Figure 2 Change in self-rated attention deficit hyperactivity disor- Placebo + CBT (p=0688)
der (ADHD) symptoms (95% confidence interval=—13.78to —| .91,

MPH-OROS +CBT  (p=0.039)

P=0.011)




MPH vs Placebo: Changes in drug use

3b. Amphetamine
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Placebo +CBT: 14% amph free urines

MPH-OROS + CBT. 23% amph free urines
(p=0.019)




Methylphenidate doses in Attention DeﬁCIt/“
Hyperactivity Disorder and comorbid ‘i

substance use disorders

Charlotte Skoglund®*, Lena Brandt®, Brian D’Onofrio®“,

Henrik Larsson“, Johan Franck®

mg/day
120

100

80

60

Mean methylphenidate doses

A %H/JF
x/X/{F - .
/.-—1——;—————*—' e I e s —3

20

—»— SUD

4 NoSUD

300 600 00 1200

days scince first prescription

Swedish Case Register

ADHD without SUD: N=9,444
ADHD with SUD:  N=4,870

Follow-up 6.5 years

ADHD+SUD start with somewhat
Higher dose, show some dose
increase in 15t two years and then
stabilize -2 titration & no tolerance




Robust doses mixed amphetamine salts in
cocaine dependence + ADHD

Extended-Release Mixed Amphetamine Salts vs Placebo

for Comorbid Adult Attention-Deficit/Hyperactivity Disorder
and Cocaine Use Disorder

A Randomized Clinical Trial

Frances R. Levin, MD; John J. Mariani, MD; Sheila Specker, MD; Marc Mooney, PhD; Amy Mahony, LMHC;
Daniel J. Brooks, MA; David Babb, BA; Yun Bai, MS; Lynn E. Eberly, PhD; Edward V. Nunes, MD; John Grabowski, PhD

JAMA Psychiatry. 2015 Jun;72(6):593-602
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Effect of robust doses dexamphetamine XR
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Extended-Release Mixed Amphetamine Salts vs Placebo

for Comorbid Adult Attention-Deficit/Hyperactivity Disorder
and Cocaine Use Disorder

A Randomized Clinical Trial

Frances R. Levin, MD: John J. Mariani. MD: Sheila Specker. MD: Marc Mooney. PhD: Amy Mahony. LMHC;
Daniel J. Brooks, MA; David Babb, BA: Yun Bai. MS: Lynn E. Eberly, PhD: Edward V. Nunes, MD: John Grabowski, PhD

How treat ti tin ADHD and ine d d Conclusion: When treating co-occurring ADHD and cocaine dependence with stimulant
OW treatment Improvement in and cocaine dependence medication, abstinence is most likely preceded by improvement in ADHD. which tends to occur

are related to one another: A Secondary ana|ysis early with medication treatment. Other observed temporal patterns suggest the potential
complexity of the relationship between ADHD and cocaine dependence.

Frances R. Levin®®" C. Jean Choi¢, Martina Pavlicova®, John J. Mariani®?, Amy Mahony?,
Daniel J. Brooks? Edward V. Nunes2®, and John Grabowski Drug Alcohol Depend. 2018 Jul 1;188:135-140

Conclusions: The results show an association between higher within-group trait impulsiveness.

ImPUIsweness as a mOderator Of amphEtam|ne treatment as measured by the BIS-11. and response to MAS-ER for CUD in a cohort with comorbid ADHD.
f . d d ADH D t t This result further demonstrates that impulsiveness is an important factor when considering
response Or cocaine use disorder among pa Ients treatment options for patients with CUD and that higher baseline impulsiveness may predict

response to freatment with psychostimulants for CUD.

Derek Blevins, MD"-2, C. Jean Choi, MS®, Martina Pavlicova, Ph.D* Diana Martinez, MD'2,
John J. Mariani, MD'2, John Grabowski, PhD®, Frances R. Levin, MD'2

Drug Alcohol Depend. 2020 May 25;213:108082.

* Cocaine use reduction is more likely to be preceded by ADHD improvement than vice versa

* Higher levels of (BIS) impulsiveness are associated with better cocaine use outcomes




Safety and tolerability of oral BMJ Open
lisdexamfetamine in adults with
methamphetamine dependence: a 2021

- Phhase-2 dose-escalation study

Nadine Ezard , 122t Brendan Clifford, ''° Adrian Dunlop.,*%" Raimondo Bruno,®
Andrew Carr,® Zhixin Liu L2910 IKrista J Siefried , 1228 Nicholas Lintzeris*-11-12

Design:
* N=16 methamphetamine (MA) dependent patients (44% possible adult ADHD)
* Single-blind ascending-descending dose study:.
* 12 week study: week 1-4 (110>250mg), week 5-8 (250->110mg), week 9-12 (OmQq)

Outcomes:
* Primary: safety, tolerability, (S)AE
* Secondary: change in MA use, craving, withdrawal

Main results:
*14/16 (87.5%) complete escalation to 250mg/day (no drop-out due to adverse events)
* Reduction in MA use in first 4 weeks: median 21 days > median 13 days (p=0.013)
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International Consensus Statement on Screening,
Diagnosis and Treatment of Substance Use
Disorder Patients with Comorbid Attention
Deficit/Hyperactivity Disorder

Cleo L. Crunelle*® Wim van den Brink¢ Franz Moggi®
Maija Konstenius® Johan Franck® FrancesR. Levinf Geurt van de Glind®
Zsolt Demetrovics?  Corné Coetzee' Mathias Luderer’ Arnt Schellekensk

Frieda Matthys® ICASA consensus group




Brynte et al. BMC Psychiat (2022) 22:625 .
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.. ] )
The clinical course of comorbid substance ohek tor

use disorder and attention deficit/hyperactivity
disorder: protocol and clinical characteristics
of the INCAS study

Christoffer Brynte'”, Myriam Aeschlimann?, Csaba Barta?, Alex Hendikus Abraham Begeman®, Amanda Bicker’,
Cleo Lina Crunelle®, Constanza Daigre®”&°, Laura De Fuentes-Merillas'®, Zsolt Demetrovics'''?, Geert Dom'3'4,
Lara Grau Lépez®”®?, Romain Icick', Brian Johnson'®, Peter Joostens'’, Maté Kapitany-Fovény 819,

Emily Karsinti“®, Falk Kiefer’'-*?, Maija Konstenius', Frances R. Levin“*<%, Mathias Luderer-~,

Wiebren Markus?®, Frieda Matthys”, Franz Moggi®’, Raul Felipe Palma-Alvarez®’ &2 Maria Paraskevopoulou??®,

J. Antoni Ramos-Quiroga®’2° Arnt Schellekens®®2?, Leila M. Soravia®’~°, Norman Therribout??, Anil Thomas3'3?,
Geurt van de Glind*?, Michiel Willem van Kernebeek?®, Sabine Vollstadt-Klein?'?, Florence Vorspan'>,

Wim van den Brink** and Johan Franck!

How much of our consensus statement is already reality?




How much of our consensus statement is already reality?

Table 2 Current and previous treatment for ADHD and SUD

Previously received ADHD treatment

Yes 56 904

MNo ST E0

LIm kK mowe 2390
Recoived pharmacological ADHD treatment before 18 years old

Yes 27T 3%

i 57 0O%G

LImkmowsm 2T 6%
Currently receives ADHD treatment (at inclusion)

- | cal Jog

ng;::;;;'gj = US: 70%, mainly atpmoxetine jz_gi

G Europe: 20%, mainly stimulants e

Unknown 1. 726
Previously received SUD treatmeaent

Yes e

i 2= 0%

Linknmowsm e




Addiction and ADHD:
Conclusions




Conclusions ADHD-SUD Comorbidity

« ADHD and SUD frequently co-occur (10-25% of treatment seeking SUD patients have adult ADHD)

« Childhood ADHD is a predictor of SUD independent of ODD/CD

« Early stimulant treatment of ADHD can prevent the development of SUD

« Common genetic network underlies comorbidity ADHD with SUD (Acros-Burgos, 2012)

* Neurobiology ADHD and SUD is similar (high reward sensitivity, deficient cognitive control) with
differences in self-reported impulsivity and reward processing predicting SUD

« ADHD patients with SUD need different Tx (higher doses long-acting stimulants+abuse prevention)




Thank you for your attention!

w.vandenbrink@amc.uva.nl
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