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ADHD - Epidemiolbgy

= Frevalen
children

» Polanczyk G. ot al, The worldwidd valence
of ADHD:; a systemallc review an
mefaregression analysiz Am J Pdych. f2607)
164 943.948.

. ce of ADHD in adults: 2.5% [95% C.L.
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= Simon V ef af. Prevalence and colrelates of
adull attentlon-deficil hyperactivity disordor:
mefa-analysis. BJP (2008) 194 208-211,
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ADHD

Cors Symptoms:
+ Hypearactivity: a restlesa and shifting

excass of movement

= Impulsivity: pramaturs, thoughtloss
astions.

+ Inetteniion: & discroanised styls
preventing sustained affort.

« WM:F 4:1 ; No definitive biologlcal or
psychological test for ADHD.

Information Processin

+ Sustained Atention: midkrain {Laticular
formation and thalamic nuclel} and
brainstem; shows slgnificant dé:alopment
fram the age of 11 to adulthood.

+ Selective Attertlon: termporal and parietal
cortex and corpus striatum; malures to
aduft leve| befora the age of 7.

Information Processing

« Shiffing_Aitention: prefrontal cartex, madial
frantal lobe, anfericr cingulate gyrus;
develops rapidly betweasn the agas of 7
and 9.

+ Speed of Processing: fncraasas thraugh
childhood to eary adulihood.




Executive FunctiJm

« Control of attention.
+ Sirafegic planning.
* Problem-solving.

= Prefrontal cortex

DSM-IV — ADHD - Inattention

« Ofter fails {o give close atlention to detail
or makes careless mistakes in schoolwork,
work or othar dafly activiies,

+ Often has difficulty sustalning attention on
tasks or play activitias.

+ Often doas not follow through on

instructions and fafls to finish schoolwork,
chores or warkplace duties.

DSM - ADHD - inattention

+ Dften has difficulty organising t:Lsks and
activities,

« Often avoids, dislikes or [s reludtant to do
tasks raquiring sustained =ffort,

» Often loses things.

* |5 often easlly distractad.

I often forgstiul in daily activitigs.

DSM IV — ADHD -
Hyperactivity/Impulsivity

« Often fidgets with hands or feet ar squirms
in seat.

« Offen leaves seat In classraom or other
sltuation where remaining seated |s
axpactad.

» Often rung or climks sxcessively whera
inappropriate faelings of restlessness in
youth or adults).

DSM — ADHD —

Hyperactivity/lmpulsitity

Hyperactivity:

+ Often has difficulty playing quietly.

+ |z often 'on the ge' or often actsjas if
'driven by a motor'.
= Oftan talks excessively.

DSM IV — ADHD —
Hyperactivity/lmpulsivity

+ Often blurts out answers.
* Often has difficully waiting their tumn.
= Often interrupts ar Intrudas on others,




DSM IV - ADHD

= Symptoms prasent bafora the qoe of 7.
= Impairmant In bwo or mora sattihgs.

= Signlficant Impairment in social] school or
work funetfoning.

DSM IV -~ ADHD
Subtypes:
« Comblned type.

« Predominantly inattentiva type.
v Pradominantly hyperactive-impulsive type,

Validily of the Diaquosis

« A, Towhat extant do the phan:jrnana of
hyperactivity, impulsivity and in{tﬁenﬁun

cluster together in the ganeral population
and (nto a partlcular disorder {hiat can ba
distinguished from other dizordérs and
from normal varlation?

B. 15 tha cluster of symptoms that defines
ADHD associated with significaht elinical
and psychosocial impairmant?

Validity of the Diagnosis

« . Is there evidence for a characteristic
pattemn of developmental changes, or
outcomes associated with the symptoms
that defines ADHD?

« . Is there consistent avidence of ganatic,

environmental or neurobiolagical fsk
{actors azsociated with ADHD?

ADHD Across the Lifespan

= The problems associated with .l.DHD differ
across the Ffespan as the brain] meatures
and the need for sustained selficontral
increazes. ]‘
FPrezschool: sxcassive, incassant,
demanding activity, School-agst core
sympltoms: Adolescent: fidgety hnd
inattentive; Adult: nner restlessbess, poor
work performance, increased agcidents.

ADHD in Adults

» Symptomatic > syndromatic.

Sirnilar numbers of meles and females.

Inattention = hyparactivity/impulsivity,

+ Familiality stronger in adults with ADHD
than children with ADHD {57% vs. 15%)




ADHD - Astiologl

+ ADHD iz & complax palygenetfé disorder
wit high levels of heterogensity|Influenced
by the inferaction of multiple aeticlogical
factors,

+ Genetic.

« Environment.

Genetics

« ADHD aggregates in families with a 3-5
times increased risk In first degres
relatives.

« Several genes of emall effect.

» Behavioural genetic studiss suggest 2
herltablity of 0.6 — 0.9,

ADHD - Genetic!

» Genes potentially involved in ADHOfor which
Iherg are replicated findings:

» Dopamina racaptor 4 {DRO4 7 repebt allele)

+ [ropamine receptor 5 {DRDS 148 bg-allale)

+ Dopamine transporler {DATY 10 repeat-allal=)

« Dopamine raceptor gens (DRD1) and Seratonin
reseptor gena 5-HT {1B)

* Dopamine beta hydrmxylase gena {aq 1
pelymorphierm}

= BMAP-25 gena replicated findings

1%

Genes and Response to Treatment

+ Growing evidence that genes moderate
treatment response in ADHLD, For examples:

+ Tatal ADHD symptom control predicted by
polymorphlsms al COMT and the sarotonin
trensporter (SLCSAZ] infron 2 VMTR.

= The prasenca of the short allele of the seratanin
transperer gene {sfs) increased the risk of
depression In childran with ADHD who wers also
exposed o maternal depression,

Environment

Potentially important eqvimpnmental faélors:

*Pranatal / perinatal eomplications, birth
welght, Prenatal exposura to alcohol,
benzadlazapines, nicotine, Braln disesfaes and
injuries, sevare early deprivakion, institlitional
raaning, fead toxlaily.

ADHD - Neurochemistry

. Dﬂgag_‘lingm c n@acuuatlan of prafrontal and
paretal cortex, caudate nucisus and carshellumm,

* g;? cortlcal thickening in pre-frontal and
occipltal cortex and carabalum.

= Prafrontal earex invahvad in regulation of

Bafayiour,

« Lerabalum and caudats nuclaus involved In
eam}gg ahout e fraquency and timing of
avemhs,

« Parlelal corex: connacts fo prefrontal cortax b
blas attantion in ong area or another,




Common Problems associated

with ADHD in Children
« Non-compliant behaviour. Aggresslon.
Tantrums. Unpopular with peers,
» 3leep disturbance.
v Spacific leaming disorders,
* Tics.
* Maood changss e.g. irmitability.
v Clumsiness.
« Immature languagea,

Differential Diagnoses

« Mental retardationd Specific leaming
disorders. Autistic specfrum disordars.

« ODDYCD,

» Anxiety and mood disorders.

v Altashment disorders.

« Tic disorders,

BUT: all can occur co-morbldly with ADHD,
Excluds hearing impairment, epilepsy.

Management
= Binlogleal: Medication {from school age)

* Psychological: Paycho-educatidn for
parents and school, behaviour

management training, parental gupport.

+ Snocial: Child Disability Allowante, Needs
Aszsassment.

Stimulant Medication

+ Methylphenidate, dexamphetamine.

= Inhibiter of dopamine fransportar.

+ Controfled drugs.

+ Side-sffects: appetite suppression,
irmitability, interference with sleep. Tics can
emerge or worsen. Stimilants increase
heart rate and blacd pressure in a dosa
dependent but not clinically significant
way,

Stimulant Medication - Growth

« Maonitor height and weight 3-6 monthly.
Initial welght loss over the first 2 months.
After 3 years stimulant-treated ¢hildren
were 1-2.5 cm shorter than eprctad {not
clinically significant). But soma children
have an [dlosyncratic response

Stimulant Medication - Sleep

+ Stimulant-treated children have increased
sleap latency (65 minutes compared to 28
minutes in non-treated), raduced total
sleep (7.2 hours compared to 8.2 hours)
but no differsnce in waking tme or slesp
efficiency.




Stimulants and the CVS

In 2005 the FDA gave a Black ELux
waming basad on a review of ok deaths
{12 children) and 54 serious cagdiac
complications in-patlents taking|stimulants
in the USA between 1990 and 2003, This
equated to < 2 non-fatal CVS er{jnts and <

1 death per million prescriptions, which is
unlikely to be greater than the mon-treated

poptilation.

Dosing of Stimulants

» Mathyiphenidate: Maximum dass: B0mg
per day (as 20mg tds),

« Effective ¥ hour afler ingested. Duration
of action of short-acting tablet: 4-6 hours.

« Increased release of catecholamines in
the brain.

» Leng-acting preparations: Concerta,
Ritalin LA, Once-daily dose,

Advaniages of Long-Acting
Preparations

Convenlence. Compliance.

Redusea stigma. Reduced potantial far
abuse or diversion.

* Phamacologlcal profile.
Immediata releass preparations dre used for
[nitial tHration.

Slower titration If co-morbld ties of epilepsy

Children who cannot have
Stimulants

« Congenltal heart defacts.
= Severa tie disordars,

» Severe growth suppression,

Nan-Stimulant Medication

= Atomoxeline {Stratteral.

v+ Selactive Noradrenaline Transdorer
Blacker.

= Onee dally dosage. Full clinical
effectiveness seen at 6-8 weoks.

+ Side-effacts: nausea, sedation, {oss of
appetite, increasa n pulse and blood
pressure. Uncommonly raisad lver
anoymes and urticaria,

Other Medication

» Clanidine and quanfacine — selective
alpha-2 agonists.

« Strengthen working memaory by inhibting

cAMP-HCN channel signailing in prefrontat
cortex.,

+ S|de-effects: sedation, headaches.
+ Off-label use: e.q. risperidone, S5EIs,




Effectiveness

+ Methyiphenidate and atnmuxat!!na ara the
only drugs with clear RCT avidancs for
effectiveness in treating ADHDwith
methylphenldate having the larpest effect.

= “In school-age childran with sevare ABHD,
drug treatment should be offered as a first-
line treatmeant. Parents should Also be

offered a group-based parentntrialning
education programme”. {NICE, (2009)

Drug Interaciions:

» Fluoxetine and peroxetine increaze leveals
of stimulant medicatian,

Dietary Interventians

"The eliminatlon of artifcial colduring and
additives from the diet is not
recormmmended as a generally applicable
treatment for children and yourly people
with ADHD".

NICE Recommendations {2008,

Multimadal Treatment Study of
Children with ADHD {MTA)

Qrlginal sturdy;, =574 childran with ADHD. B 2ltas.
Agad 7 — 9.9 yaars {1949).

Eandomisad to ong of 4 greups fo 5 of treatment:

T, Madication plus monthly cRnie rensdeny,

2. Bahavioural [ntetvenilan (37 sessrclnsfn:up parenfal
iraining, B individual paranl seselons, B vaaek summar
irnaimant ramma, 12 wasks classrmoom-
administered tharapy, half-lime taachar alde and 10
teachercansultadlon sesslons),

3. Medicelion plus Bahavigural Intarvantion (Combinad),

4, Usypal Communlly Cara.

MTA Study

Inltial firdings; compared the 3 traafment groups
wilh ong anothar and with communlty eare aftar
14 menths of ireatment. All groups j awead

n

aome [mpravarmert,

+ Combined Treatment and Medlcali
managemsnt sh igpificandl ater
16 In Finl than

im

Bahavioural Tntarvention or Commubity Sarg.

* Combination Treatment had significhntly batter
outcomas for intamalising symptoms, leachar-
related socfel skills, parert-child ralations and
reading attalnment than the cther groups.

MTA Study

Three subarouge of ADHR rajeclanes wars idamied;

1. Cgea Sﬂ%%mamu & grrdunl Impreesor wish leragmad
sigricant Banaki apy medlenbon al 3w,

2, Chaes 2 Em Iarpa mlilal Improvamard e was meamiained; landed
ta be of higher SES and lowar Babaviour problams af ensat smd wam
F::I'ITMT'I-F la Wenrr racaibvd Combinathan maeimend or madlzatan

. Clees A [14%) InhleA Improwement tut reburm b3 gra-Araaiman|
Bymptema,




MTA - Overall Findings

+ Early ADHD symptom trajectory is most
prognosfic,

« Children with combined ADHD tontinue to
have significant impairmeant In
adolescanca.

ADHD - Quicomes — Incregsed
Risk of:
Payehiatric co-morbidity, ODD{CD, anxiety

and mood disorders, substance
sbusa/dependenca.

= Schoal: expulsion, poor academic gradas.

L]

Accldents 5.g. MVA,
Unemployment.

Famfly dysfunction and divorce.
Saciallegalfcriminal problems.

DSM V

Consldaratians far ADHD and the DizmuptvelBahavour

Dreortars:

ADHR: An older agn-af-onzst edlatian.
1. Trying to eekatlish wafid diagnosticlout-
offs semes the lfkespan.

2, How tg handle Lhe hiararchical
axclugion of ADHD wiih ASD.

4. Consddering altarnativas I inal-hang-.ra ve,
hyparaciive-Impulsive symptom domalns,

Cnndug| Disordet Adding 'callous-unemotiohal rraiis’

spaclfiar,

Take-Home Messages

ADHD is a comman condition, persisting
into adulthood in many cases, associated
with significant impairment.

= Stimulant Madication 12 most effactive.

Short duration of action {12 hours) gives
great flexibity In managemant.
Behavioural treatments needed for co-
marhid oppositional deflantfconduct
disorder symptoms.

Thank you

= Lizseful websites:

+ hitp:ifwwwy. pice,org.uk/CG72 (NJCE ADHD
Guidelines)

= hitpiwww psva.niffiles/{263006/DIVA 2
EN.pdf (The Diagnostic Intervied for
ADHD |0 Adults {DIVA).

« www.caddra.ca (The Canadlan Attention
Deficit Hyperactivity Disarder Résourca
Alliance).




