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Prevalence of ADHD in Adults

3-7% of school age children

33-66% have persisting symptoms into adulthood: environment and extemal sup
affect whether many cases become symptomatic and treatment is sought

4.4% of general adult population

ADHD generally still under diagnosed (10.8% received treatm though over-ciagnosed by rogue
telemedicine companies

35% not diagnosed until adulthood:

Lack of structure during pandemic prompted clinic presentation

ADHD is the 2" most common
Psychiatric condition
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CNS difference in ADHD
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Connecting hypoactivation to ADHD
symptomatology
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Stimulants Mechanism of Action

Methylphenidate ¢ Amphetamine

& Inhibit DA transporter ® DAT blocker
Inhibit NE transporter @ NET blocker
Agonist at SHT1A receptor & Increase DA vesicular release
Binds Alpha 2 ad: Sy i (effect at vesicular monoamine
Binds Alpha 2 adrenergic receptor transporter) VMAT
to simulate cortical
excitability(precognitive effect) ® Inhibits MAO activ
> Downstream effects on:

pioid receptors

4 Glutamate receptors

Stimulants affect networks differently
in ADHD and controls

In healthy me In subjects with Neuropsychiatric
increases activ ADHD, enhances  correlates in ADHD
in activity in
Dorsal attention Fronto-parietal
network (DAN) networks

Deactivates the default
mode network (DMN)
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Dorsolateral
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DSM-5 ADHD diagnosis

L

5 or more:

Inattentive symptoms(predominately inattentive type)
¢ Hyperactive/ impulsive symptoms(predominantly Hyperactive/impulsive type)

> Both(combined type).

Lifelong disorder (DSM-5 symptoms before age 12)
Constant
Persistent across 2 or more seftings
Impair functioning
Diagnosis of exclusion; does not occur during active psychosis, mood
disorder, anxiety disorder PD, SUD intoxication /withdrawal , sleep
disorder, neurologic disorder, drug reaction)

Attention is a complex entity: includes sustained attention, shifting - from Bing
attention, salient attention, hyperfocus, and filtering attention

Diagnosis

& Scales:
¢ To diagnose: ADHD-RS for adults 5/12 in often to very often range

@ To follow: ASRS Adult self report scale

& Neuropsych testing—Cost is $2400
@ Standard of Care: Diagnosis by clinical interview
¢ False negatives on testing

& EF Behavi orrelate with finc

DSM-5 Inattentive Symptoms

Adult ADHD-RS-TV* with Aduis Prompis




DSM-V Hyperactive /impulsive
symptoms

Adwlt ADHD-RS-IV* with Adult P

DFte-emtia Oisgras for ADHD

©. Maication Effects

2. Aol Subatance. A

: "ﬁ-

Madca Propiems Preseotios Retstive Co-t: sinda.ations (s Stenuznts

Miscellaneous facts about diagnosis

Intelligence is a bellshape curve, the diagnosis ex across [Q
spectrum

¢ DSM principle: are symptoms affecting functioning in social,
occupational, academic areas

Average attention span is ~50 minutes; 18 min for full retention
Distractibility is most common symptom, best screener

¢ Encourage adaptive compensatory obse behaviors; true OCD
symptoms serve no function




Malingering ADHD

& 65 of stimulants acquired by diversion from friends, black
market, not scamming physicia:

> negative diagnosis (with PDMP and
lems show themselves quickly)

® UDS can be part of your treatment policy or PRN

® Look for red flag patterns of use and have low threshold to switch
to non-stimulant

2008. J A Acad Child and Adolesc Psychiatry

Lifetime Comorbidity of Psychiatric
Conditions with ADHD

¢ Mood Disorders
Anxiety Disorder
® Alcohol Abuse

¢ Substance Abuse

Personality Disorder
& Antisocial PD

® Learning Disabilities

Shekim,W.O. Compr Psychiatry, 1990

Point prevalence Comorbidity of ADHD
with common psychiatric conditions

Prevalence of other p iatric die sis with ADHD
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Order of treatment of psychiatric
treatment when comorbities present

ADHD and related
performance anxiety,
dysphoria, OCD
tendencies

SUD, Bipolar, Severe
Anxiety/Depression.
Panic, OCD

Diagnosis and Treatment of Adult ADHD
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Choosing and combining ADHD

Medications
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Management of Insommnia

‘Sther sissp disorder

e
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Principles in using stimulants

Treat over the whole work or school day
Use Long-acting stimulants in under age 25, SUD history
Family benefits useful info

Amphetamines safer in pregnancy than methylphenidate agents, all
enter the placenta and bre 113

pH Increase

Some serotonergic acti

Methylphenidate agents




Amphetamine agents

Getting started prescribing stimulants

© Assess sleep issues before starting

& Get baseline BP , pulse and weight and follow
regularly

& *If side effects occur assess if rebound or
medication

autoinduction/ hepatic up-regulation
k mark

& See patient frequently at first g 3-4 weeks
& Give written instructions




Principles of treatment continued

Pharmacodynamics of LA vs. SA
Formulations of medication

Biphasic release throughout
patients' day’

PROMLES FOR .

ON DAY & [DAILY DOSING] IN ADULTS. 18+ YEARS”
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# Rate-limited hydrolysis on red
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@ Likability half that of oral
dexedrine when given IV to
cocaine addicts
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Maximum Daily Doses
(assuming tolerability and positive effects at
lower dosing)

& PDR doses:
¢ Amphetamine 60 mg
Methylphenidate 60 mg

4 Clinical dosing:
@ Methylphenidate 120 mg ng per dose)

% Amphetamine 100 mg (30mg per dose)

4 Genetic assessments appropriate in atypical cases rapid
metabolizers

Cardiovascular Safety

Signs and Symptoms of Amphetamine
Toxicity

y, euphoria
Excitement, agitation

Anger
Insomnia

vuscle tension, jaw
Tremor, Hyperrefls
Confus

Paranoia
Hyperten:




Prescription Stimulant Abuse

@ Non compliance far more
common than misuse

Treatment of ADHD may be
protective” (untreated ADHD
40% have SUD, treated 16%)

Minority use both appropriately
and inappropriately

Rapid and eventually
intolerable dose e
required to achieve

Prescription stimulants rarely
used alone by regular
substance users

Fast facts about treating ADHD

Insomnia in 70% of patients at baseline; treat insomnia
rely. If due to stimulant try to get last dose in before noon

comes out as ADHD symptoms: when meds optimized,
rbid issues including psychological issues

onsider harm reduction risk when diagnosing ADHD in context

@ Always have option of having significant others dispense or writing
4 one week scripts with different start dates
Tole: ce to stimulants in appropriate medical use occurs m
~1/100 patients. Drug holidays , flipping stimulants and base nq
stimulants to reduce dose are all helpful approaches

Stimulant medications in special
populations

> Stimulant intolerance or sensitivity; try plain dextroamphetamine

Caution using stimulants in patients with gambling issues or porn/video
game/streaming addictions

> MCI is not a contraindication for treating true ADHD
ADHD may be primary or underlie treatment resistant
depression/anxiety

> Narcolepsy patients routinely develop tolerance to stimulant
medications. ADHD does not

¢ Primary Hypertension and idiopathic sinus tachycardia once
controlled do not contraindicate stimulant use if treated. New onset
cardiac diseas stablished patients.

¢ Bipolar disorder, epilepsy: okay to treat ADHD in well controlled
patients




Strattera (atomoxetine HCL):

Non-controlled non-stimulant drug

NE- reuptake inhibitor
@ May help more with executive dysfunction
@ Acts selectively in prefrontal cortex: increases NE and DA levels
4 Does not increase DA in nucleus accumbens
@ Affects cognition and behavior: lacks abuse potential
@ Not a scheduled drug, can write refills

© Not perceived as a crutch

Strattera: Efficacy

@ Efficacy on core symptoms of ADHD in
approximately 60% of adults( .6 compared to 1.1)

@ Impbrovement often less robust (esp. for attention
problems) than with stimulants

& Can be equal or better with HA /impulsive
synllp)toms and self management issues (sleep-wake
cycle

% Begins to work at 1 week may take 6 weeks for
strong effect, 10-20 weeks for full benefit

@ Used safely as adjunct to stimulants
 Weak antidepressant, anti-anxiety properties

Dosing

& dosage 10 to 120 mg day

@ comes in 10, 18, 25, 40, 60,80 and 100 mg capsules
@ begin low, go slow

@ Start at 25mg qam

@ increase by 25 mg increments in divided doses (am
and noon) as tolerated up to 75 -80 mg/ day;

¢ aim for half this dose if patient on a strong CYP2D6
inhibitor such as Prozac, Paxil

& may notice some immediate benefits, usually takes 3-
4 weeks for full effect

® t 1/2 = 5 hours: therapeutic effect longer (24 hours?)
@ Push dose gradually to highest tolerated or remission

13



Common side effects

@ GI: dry mouth, constipation, appetite
suppression, nausea

& Neuro: headache, dizziness, insomnia,
somnolence, irritability

& GU: urinary hesitancy/retention, erectile
disturbance, anorgasmia

% CVS: increase in BP, pulse, (usually not
clinically significant), palpitations

& Gen: flu-like syndrome, fatigue, myalgia

@ Liver toxicity/ hepatic necrosis: 2 in 2 million ,
hepatic enzymes markedly elevated, both
patients recovered

Alpha-2A receptor activity in Striatal-
frontal Pathways

® Guanfacine ER directly
binds to alpha-2a
postsynaptic

receptor and modulates
reception to signal

> Increased signal to noise
ratio

ot Guanfacine is at least 15
DA - times more selective at

alpha-2a receptor than
clonidine(2-b thalamus
causing sedation; 2-c cortex
and locus coeruleus
causing sedative and
hypotensive effects).

Alternative agents for ADHD in adults

@ Bupropion (Wellbutrin) ¢ Alpha-2 agonists:

% SNRIs ¢ Clonidine(Catapress, Kapvay)

clics % guanfacine (Tenex, Intuniv))
desiprimine ¢ Modafanil {Provigil)
& imipramine % B-blocker
% mnortriptyline % mnaldolol
& MAOI' S % propanolol
SSRIs-impulsivity only




Herbal Treatments

in Children
& DHA/EHA (174mg or 558 mg 6 capsules q d )(fish oil)
© 500-1500mg bid acet rnitine (inattentive type only)
Fe supplementation in children with low ferritin levels
@ Zinc supplementation (60-150 mg/day)

4 Not shown in clinical trials to be effective:
@ Megavitamin therapy
& Antiyeast medication
ensory Integration Training
Ginkgo
© Essential fatty acids such as alpha-linoleic acid

Time Blindness

Healthy controls ADHD: lack internal clock

Externalize brain functions

Stimulants in healthy subjects: Dopamine
pathways are cue dependent

& Executive control pathways: ( @ Reward pathways:

)
» Enhanced attention

Euphoria

@ Prolonged arousal during sleep
deprivation~= coffee and Enhanced well-being
maodafanil *Reinforcing
nhibition

T reinforcing
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Prevalence of nonmedical use for academic
enhancement: Misconceptions over benefit

% of students report taking )’911'[]‘{[.@1‘16! t}"oung adults
stimulants not prescribed Ovéresumaes
(metaanlaysis ages 9+)

11.6% of pharmacy students,
15-47% of medical students,
28.1% of residents physiciar Studies of stimulants in
report last year NMU healthy controls show
subjective sense of enhancement
consistently high

¢ prevalence of use of others

o benefits both they and others
receive

Increased odds among white

male fraternity participants
Actual enhancement was
consistently minimal or very
circumscribed

Prescription stimulants at therapeutic doses in
non-ADHD: does not improve academic
functioning

ADHD Non-ADHD healthy controls

Wake up under-activated functional connectivity

Small improvements in isolated cognit

orking memory
Current lirerature:
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Non-ADHD : literature on stimulants and cognitive enhancement on actual
performance

Stimulants minimally enhance academic performance (Psuedo)benefits in Normals are Percieved

ontrolled trials explaring objective. 3 . .
d & Strong subjective sense of improvement

Bencfits on simple attention sks, but wo consistent bevcfit for
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Expectancy: expectation of benefit
alters neurobiologic response

beliefs and expectancies shape the
ral response to a wide range of drugs

% Both
simil

phenidate-induced reduction i
bjects expected to recs
did not
hylphenidate but
curred in the ventral

stimulant naive

Vlkow, et al

m Pharmacologic vs expectancy effects of mixed

amphetamine salts on objective cognitive performance
college aged students

£ bl

i s & Carefully screened normal
e controls aged 19-30
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od cop

; ot sfec?
4 sets of 4 hour
Neurocognitive battery with

and without MAS(Adderall)

31 neuropsych assessments of
attention , memory, executive
skills

Balanced 4 X 4 design with altered
instruction set
Expectancy/placebo state

ption stud 10
approved MAS(Adderai/told | | 10 mg MAS/ told
A placebo
put all subject through ctizlang
Stimulant/placebo
and Told stimulant/Told
Caceho et Placebo MAS/ told | | Placebo MAS/ told
stimulant placebo

Asian/Pacific Islander 3.1%
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L Results

Subjective True medication state ~ Expectancy state(with
assessments and without stimulant)

2) Global
improvement measure

+ True med assignment not
affected (p=0.33)

Study Conclusions

Subjects couldn't distinguish real
medicine from placebo med;
Active stimulant state does not

e abilities over

as of improvement are limited
ubtests not reflective of

bly more robust improvements
31 items

Expectation effe
supersede actual dr

Stimulants as cognitive enhancers or active placebo for college
students without ADHD

Pilot Study 1: (Unpublished data). Survey of large
thern medical school to determine the u

ompleted the su

o used in las

arter (27%) had been offered stimulant
medication by mate.

About half (52%) of PS students reported using
prescription stimulant: first ti i
hool

tudy demonstrates the pe

and relatively high nonmedical use of prescription
stimulants by medical students




Pilot 2: Neuroimaging during Expectancy and Medication
states with altered instruction sets

N= 4 underwent 10mg
neuroimaging by fMRI MAS(Adderall)/told
and testing during 4 stimulant
states.

10 mg MAS/ told
placebo

Placebo MAS/ told Placebo MAS/ told
stimulant placebo

Does neuroimaging support enhancement comes
from placebo effect? Pilot data

BOLD activity during PASAT attention test:
Expectant placebo state * True stimulant state

Task-related effects of expectancy and true psychostimulants do not involve the same
neurological channels

“Expectancy state: ing a stimulant, but actually rece

Effects of psychostimulant expectancy
on functional connectivity on PASAT

Expectant state: Stronger functional
Placebo stimulant: Decreased task- y of temporal, frontal, and
related a ity despite 1 overall parietal brain
incre performance

Functional connectivity analy:
frontal, and inferior
onge participants

ived stimulant

cognitive effic ) from stronger functional connectiv
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Parting message

allenging incorrect assumptions
by the health care community and
youth about prescriptions
stimulants can reduce harm for

on-ADHD healthy young adults
reduce stigma for patients who

do have ADHD and deserve
evidence-
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