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Learning Objectives

Implement appropriate diagnostic criteria to identify adult patients with ADHD

Evaluate the current stimulant treatment landscape and its limitations for
optimal management of adult patients with ADHD

Assess adult patients with ADHD for potential stimulant misuse and abuse

Integrate knowledge of the pharmacological properties, mechanisms of
action, and routes of administration of novel stimulants for treatment of adult
patients with ADHD

Incorporate shared decision-making into development of patient-centered
treatment plans that support maximizing coverage and providing flexibility of
coverage for adult patients with ADHD



Introduction. Epidemiology, Diagnosis,

Longitudinal Course, Impairments




ADHD is Prevalent in All Age Groups

Historically, ADHD has been thought of as a childhood disorder, but it has been
demonstrated to persist into adulthood
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6% of 4.4% of 2.8% of
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have ADHD have ADHD have ADHD have ADHD

Up to 65% of children with ADHD continue
to experience the disorder into adulthood?

Faraone SV, et al. Psychol Med. 2006;36(2):159-165; American Academy of Pediatrics. Pediatrics. 2000;105:1158-1170; Pastor PN, et al. Vital Health
Stat. 10(237). 2008; Kessler RC, et al. Am J Psychiatry. 2006;163(4):716-723; Michelsen M et al. Br J Psychiatry. 2012;210:298-305.


Presenter Notes
Presentation Notes
ADHD Is Prevalent in All Age Groups 
Historically, ADHD has been thought of as a childhood disorder, but in more recent decades, it has been demonstrated to persist into adolescence and adulthood.1
Prevalence rates of 8% to 10% have been reported in children.2
The Centers for Disease Control reports a 9.6% prevalence in adolescents.3
And a prevalence of 4.4% has been reported in adults.4
Prevalence estimates vary based on the criteria used to define persistence; however, up to 65% of children with ADHD continue to experience this disorder into adulthood.1 

NOTE: CONCERTA® is indicated in children, adolescents, and adults up to 65 years of age. 

1. Faraone SV, et al. Psychol Med. 2006;36(2):159-165.
2. American Academy of Pediatrics. Pediatrics. 2000;105:1158-1170.
3. Centers for Disease Control and Prevention. Morbidity and Mortality Weekly Report, Mental Health in the United States. September 2, 2005;54(34);842-847.
4. Kessler RC, et al. Am J Psychiatry. 2006;163(4):716-723.




How the Public Sees ADHD and Adult ADHD
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|Is Adult ADHD a Common Disorder?

Emphatically, It Is. And It Is Highly Impairing




Prevalence of ADHD in Adulthood

This meta-regression analysis indicated that the pooled prevalence of
ADHD in adulthood across sample was 2.5%
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Simon V, et al. Br J Psychiatry. 2009:194(3):204-11.



Patients with ADHD Have Greater Rates of
Functional Impairment

Functional Impairments in ADHD vs Normal Control

Repeat a grade _

B ADHD
[ ] Normal

Failure to graduate HS
Involved in teen pregnancy !

STD

Substance abuse
lliness and accidents

At-fault car accident _ t

*
t

Arrested

T
Incarcerated

Fired from job

0 10 20 3IO 4I0 5IO 6I0
*P<.01; TP<.001; tP< .001. o .
HS = high school; STD = sexually transmitted disease. Participants (%)

Steele M, et al. Clin Ther. 2006;28(11):1892-1908.



Mortality in ADHD Increases with the Number of
Psychiatric Comorbidities

Relative Mortality Risk compared to Control Cohort  24.06
ADHD alone

Overall 16 206 949 patient years

13.65
ADHD alone

7.95
ADHD alone

3.35
ADHD alone
1 1.75 5.87
|
NO ADHD ADHD ALONE ADHD + 1 COMORB ADHD +2 COMORB ADHD + 3 COMORB ADHD + 24

2 675 615 individuals born in Sweden from January 1, 1983, through December 31, 2009

Sun et al. JAMA Psychiatry. 2019;76(11):1141-9.



Motor Vehicle Trauma and ADHD Medication Usage

% Reduction In MVA Trauma Rates
While Taking ADHD Medications

Women 2 Year Follow Up Men 2 Year Follow Up Motorcyclists During Months
Taking Medication

% Trauma Reduction

Chang Z et al. JAMA Psychiatry. doi:10.1001/jamapsychiatry.2017.0659 Published online May 10, 2017.



Potential Areas of Impairment in Adults with ADHD

_—
Unhealthy Lifest
_—
Financial Problem
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Occupational Problen
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Accidental Injuries and Driving
_S—
ﬁ

Risky Sexual Behavia
——

Smoking and SUD

- Legal Difficultie
- Relationshig
- A

cademic Failure

Barkley RA, et al. ADHD in Adults: What the Science Says. 2008.



Whom Should We Screen?

» Patients presenting with:
- Family history or children with ADHD
- Treatment resistant MDD, Bipolar, or Anxiety Disorders
- Drug abuse or drug dependence
- Poor school performance as a child (not reaching potential)
- Poor occupational performance as an adult (not reaching potential)
- Motor venhicle issues

- Forgetfulness (missed appointments, trouble with adherence to
medications)

CADDRA Canadian ADHD Practice Guidelines, 3rd ed. 201. Bond DJ, et al. Ann Clin Psychiatry 2012;24:23-37. Lam RW, et al. J Affect Disord
2009; 117;S26-S43. Mattingly G, CNS Spectrums (2016), 21, 1-11.


Presenter Notes
Presentation Notes
References:
Canadian Attention Deficit Hyperactivity Disorder Resource Alliance (CADDRA): Canadian ADHD Practice Guidelines, Third Edition, Toronto ON; CADDRA, 2011.
Bond DJ, et al. The Canadian Network for Mood and Anxiety Disorders (CANMAT) task force recommendations for the management of patients with mood disorders and comorbid attention-deficit/hyperactivity disorder. Ann Clin Psychiatry. 2012;24(1):23-37.
Lam RW, et al. Canadian Network for Mood and Anxiety Treatments (CANMAT) Clinical guidelines for the management of major depressive disorder in adults. III. Pharmacotherapy. J Affect Disord. 2009;117:S26–S43.




Why is ADHD Missed?

Lack of knowledge on part of patients and clinicians

Presenting complaints often involve depression, anxiety,
substance abuse and/or problems achieving important life goals

Compensatory strategies — (eg, choosing occupations or
relationships that mitigate symptoms of ADHD)

Stigma — negative attitudes toward the diagnosis
- Public opinion
- Medical bias



Adult ADHD, Co-morbidities, and

Screening for ADHD




Adult ADHD Comorbidities Can
Complicate Things, but a Stepwise
Manner of Differential Diagnosis
Leads to Success

« However, 50% to 70%, with estimates as
high as 80%, of Adults with ADHD have
at least one distinct comorbid psychiatric
disorder

* Substance Abuse: 15.2%

* Mood Disorders: 38.3%

« Bipolar Disorder: 19.4%

* Anxiety Disorders: 47.1%

Sleep
Problems

Excessive
Talkativeness

Restlessness

Moodiness

Katzman MA, et al. BMC Psychiatry. 2017;17(1):302. Kessler RC, et al. Am J Psychiatry. 2006;163(4):716-723.



.

The Presentation of ADHD May Go Beyond Core
Symptoms — Importance of Thinking About Co-morbidities

Emotional Behavioral
Dysregulation’ Dysregulation’

Learning
Disabilities?

Psychosocial
Symptoms?

Autism
Traits?
- ) Sleep Issues?

1. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th Edition. Arlington, VA: American
Psychiatric Association; 2013. 2. Barbaresi WJ et al. J Dev Behav Pediatr. 2020;41(suppl):S1-S23. 3. Joshi G et al. Eur Child Adolesc
Psychiatry. 2019. doi: 10.1007/s00787-019-01384-8.
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Adult ADHD is Rarely Alone:
Multiple Comorbidities are the Rule, not Exception

Any Specific
Substance Phobias

Use
Disorder
Panic 3.0
Disorder
3.0*

Drug
Dependence
7.9%

Odds Ratio (95% CI). *P < .05.

Major
Depression
2.7*

Bipolar
Disorder
7.4*

Social
Phobias
4.9*

GAD = generalized anxiety disorder; NCS-R = National Comorbidity Survey Replication; OCD = obsessive-compulsive disorder; PTSD =

posttraumatic stress disorder.
Kessler RC, et al. Am J Psychiatry. 2006;163(4):716-723.



National Comorbidity Survey Replication:
Mood & Anxiety Disorders in Adult ADHD

12-month prevalence rates prior to assessment

N=3,199 4
3

Major Depression : :
Bipolar Disorder
(o)
Adult ADHD 18.6% 19.4%

Any Anxiety
47.1%

Dysthymia
12.8%

Kessler RC, et al. Am J Psychiatry. 2006;163:716-723.
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Presentation Notes
Adult ADHD is significantly comorbid with a range of other DSM-IV disorders. Notably, 38.3% of adults with ADHD have a lifetime prevalence of any mood disorder and 47.1% for any anxiety disorder.
Strength of comorbidity does not vary greatly across classes of disorder, with odds ratios of 2.7–7.5 for mood disorders and 1.5–5.5 for anxiety disorders.


Diagnostic Issues: Getting To The Bottom Of

The Right Diagnosis or Diagnoses



Assessing for Comorbidities is an Essential Step
In Diagnosing ADHD

Sfr:,ep'ijr;,s Determine the presence of symptoms of ADHD

: Rule out alternative reasons to determine whether
Bl symptoms can be attributed to a diagnosis other

Rule Out than ADHD

Step 3: Assess for the existence of additional psychiatric
Additional disorders and whether they are primary or
Disorders secondary to ADHD

Subcommittee on Attention-Deficit/Hyperactivity Disorder et al. Pediatrics. 2011;128(5):1007-1022.



Caution:
Adults Often Do Not Report
Textbook Symptoms!

 The DSM diagnostic criteria for ADHD were developed for

children. Symptoms in adulthood often present differently than
childhood symptoms

« Patients often report anxiety, depressed mood, or “stress”
secondary to the functional impairments they are experiencing
due to undiagnosed ADHD

* |tis important to recognize this phenomenon and investigate the
underlying causes



ADHD Screening Tools

Adult ADHD Self-Report-V1.1 Screener
(ASRS-v1.1)

 O6items in part A

— If 4 or more Xs in shaded area, positive
screen

12 items in part B

— Provides a symptom checklist to further
describe areas of impairment

« Sensitivity: 68.7%
Specificity: 99.5%
* Free and widely available online

ADULT ADHD SELF-REPORT SCALE (ASRS-v1.1) SYMPTOM CHECKLIST

: .,
Patient Name Today's Date
Flease arswer the questions below, rating yourself on each of the eriteriashown wing the scale on the right side of the page. As you
nswer each question, place an X in the box that best describes how you have felrand conducred yourself over the past & manthes
Flease give this complered ehecklist 1o your healtheare professional 1o disouss during eday's appoinmment
/ g
3 =
2 3 -
= 2 <
- ] & g
Z = A g =

World Health Organization. Accessed August 18, 2020. www.hcp.med.harvard.edu/ncs/ftpdir/adhd/18Q_ASRS_English.pdf.




Recent ADHD Guidelines Reflect the Importance of
Diagnosing and Treating ADHD Comorbidities:
2020 SDBP

The clinician with specialized training or expertise
should initiate a comprehensive assessment and
develop an interprofessional, multimodal treatment
plan for any child or adolescent through age 18 years
with suspected or diagnosed complex ADHD
upon referral from a primary care clinician.

Treatment of complex ADHD should include
evidence-based approaches that address ADHD and
account for coexisting conditions while respecting

family background and preferences.

SDBP=Society for Developmental and Behavioral Pediatrics.
Barbaresi WJ et al. J Dev Behav Pediatr. 2020;41(suppl):S1-S23.

o Complex ADHD is defined by any
of the following:

Presence or suspicion of coexisting
disorders and complicating factors*

Moderate to severe functional
impairment

Diagnostic uncertainty on the part of
the PCC

Inadequate response to treatment (or
uncertainty about treatment planning)

Aged <4 years or >12 years at initial
symptom presentation

*Includes neurodevelopmental disorders, learning disorders, mental health disorders,
chronic medical conditions, genetic disorders, and complicated psychosocial factors.



Novel Stimulant Treatment Options In

Adult Patients With ADHD




Pharmacologic and Nonpharmacologic Treatment
Options are used for Treating Adult ADHD

o® 2 Nonpharmacologic Pharmacologic
Rw treatment options?2 'l'.:’u treatment options’

Coaching

Cognitive behavioral therapy m

Dialectical behavioral therapy

Physical exercise

Mindful awareness practice




In Adult ADHD Patients, Stimulants are
Often First Line

(and both classes of stimulants have their place in treatment)

Responded . Responded
better to MPH 41% better to AMPH

than AMPH than MPH

Responded to

both AMPH
and MPH
(“double
responders”)

\13%/

Did not respond to either medication

Mattingly GW, et al. Postgrad Med. 2017;129(7):657-666. Arnold LE. J Atten Disord. 2000;3(4):200-211.



Stimulants Act Via Multiple Mechanisms of Action

P Catecholamine Reuptake Inhibition

- = is Likely Mechanism of Action of ADHD Drugs
a g {F'_ <
’ - .P—! E )

\ ” -
Presynaptic

Neur 4 ’
euron - . *7
4
54 Drug b 111(15 to transporter,
\ g preventing catecholamine binding
,I‘ /I"ljlt -

¢’ 3 Catecholamine
T re llT take via
irs lnsl orter

1 \ sicle release Ji k - -
catecholamine » Ty ) :
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rec |'1lt e

Postsynaptic
MNeuron

. DA and NE

1.Biederman J, Spencer T. Biol Psychiatry. 1999;46:1234-1242.; Matrenza C, et al. J Psychopharmacol. 2004;18:21-31.; Davids E, et al. J
Pharmacol Exp Ther. 2002;301:1097-1102.



S
Currently Approved ADHD Medications Reflect
Limited Distinct Approaches for Adult Patients

Stimulants

Non-Stimulants

—> Short-Acting *Atomoxetine; Viloxazine
— Approved — (inadults)

E_R a2 gdrenergic agonists
Long-Acting Viloxazine XR

— Amphetamine —

— (in adults)

— |nvestigational — Several MOAs

under investigation
—> Short-Acting

— Methylphenidate

Long-Acting
— > (in adults)

The ADHD Medication Guide. www.adhdmedicationguide.com. US Food and Drug Administration. Drugs@FDA: FDA Approved Drug
Products. www.accessdata.fda.gov/scripts/cder/daf/. De Sousa A, et al. Mens Sana Monogr. 2012;10(1):45-69. Spencer TJ, et al. J Clin
Psychiatry. 2002;63 Suppl 12:16-22. Stahl SM, et al. Prim Care Companion J Clin Psychiatry. 2004;6(4):159-166. Chang SC, et al.
Stimulants, Wakefulness-promoting Agents, and Nonstimulant Attention Deficit Hyperactivity Disorder Medications. Journal of
Experimental and Clinical Medicine. 2013:5(6). https://clinicaltrials.gov/.


Presenter Notes
Presentation Notes
Key Takeaway
Numerous US Food and Drug Administration (FDA)-approved medications are available to treat ADHD1
It has been almost 2 decades since an ADHD drug with a novel mechanism of action was approved2
Speaker Notes
A wide array of FDA–approved stimulant and nonstimulant medications are available to treat ADHD1
Currently approved ADHD medications reflect limited distinct approaches
Amphetamine: Thought to block the reuptake of norepinephrine and dopamine into the presynaptic neuron and increase the release of these monoamines into the extraneuronal space3 
Methylphenidate: Thought to block the reuptake of norepinephrine and dopamine into the presynaptic neuron and increase the release of these monoamines into the extraneuronal space4
Extended release α2-adrenergic agonists: The mechanisms of actions in ADHD are not known5,6
Norepinephrine reuptake inhibitor: Thought to be related to selective inhibition of the presynaptic norepinephrine transporter2
Nonstimulant drugs that are used off-label to treat ADHD include tricyclic antidepressants, norepinephrine-dopamine reuptake inhibitors, norepinephrine reuptake inhibitors, α2-adrenergic agonists, and wakefulness-promoting agents7-9
There are 3 additional MOAs being studied in nonstimulants for ADHD10

References
Cohen Children’s Medical Center. The ADHD Medication Guide.  http://www.adhdmedicationguide.com. Accessed February 18, 2020.
Strattera [package insert]. Indianapolis, IN: Eli Lilly & Co; 2020. 
Adderall Extended Release [package insert]. Wayne, PA: Shire US Inc; 2013.
Concerta Extended Release [package insert]. Titusville, NJ: Janssen Pharmaceuticals, Inc; 2017.
Intuniv [package insert]. Wayne, PA: Shire US Inc; 2015. 
Kapvay [package insert]. Oakville, Ontario, Canada: Concordia Pharmaceuticals Inc, 2020. 
De Sousa A, Kalra G. Drug therapy of attention deficit hyperactivity disorder: current trends. Mens Sana Monogr. 2012;10(1):45-69.
Spencer TJ, Biederman J, Wilens TE, Faraone SV. Novel treatments for attention-deficit/hyperactivity disorder in children. J Clin Psychiatry. 2002;63(suppl 12):16-22.
Stahl M, Pradko JF, Haight BR, Modell JG, Rockett CB, Learned-Coughlin S. A review of the neuropharmacology of bupropion, a dual norepinephrine and dopamine reuptake inhibitor. Prim Care Companion J Clin Psychiatry. 2004;6(4):159-166.
US National Library of Medicine. Available at: https://clinicaltrials.gov/.



Transition from Methylphenidate to
Amphetamine Occurs in Adolescence

% of US Stimulant Prescriptions

80% -
70% -
60% - 54%
50% -
40% -
30% -

20% - jon% Methylphenidate
10% -
0%

Amphetamine
76%

38%

0-12 13-17 18-24 >25

Data Source: IMS NPA Market Dynamics - RETAIL Rx ONLY. Mattingly GW, et al. CNS Spectr. 2016;21(S1):45-59.



Amphetamine Preparations

Delivery Mechanism . Approved Dosing Onset of Duration of

Short-acting
Amphetamine tablet Amphetamine mixed salts Adderall Children 23 1t03 15h 4to6h  Climinationhaifiife .77 to 111 for the D-isomer 65-68
Dextroamphetamine tablet Dextroamphetamine sulfate Dexedrine Children 3 to 16 1to02 NA 4to6h 67, 69
Dextroamphetamine tablet Dextroamphetamine sulfate Zenzedi Children 3 to 16 1to 3 NA 4to6h 70
Dextroamphetamine liquid Dextroamphetamine sulfate ProCentra Children 6 to 16 1to02 NA 6to 10 h Plasma half-life of approximately 12 h 71
Methamphetamine tablet Methamphetamine HCL Desoxyn Children 26 1to 2 NA NA Not readily available 72
Intermediate-acting
Amphetamine tablet and ODT Racemicsﬁlr%rigetamine Evekeo Cgi:](?lr%rngrzé_)(ttgt‘il?t) 1to 2 45 min 9.25h Elimination half-life 10.0 to 11.7 h 73-75
Dextroamphetamine capsule Dextroamphetamine sulfate =~ Dexedrine spansule Children 6 to 16 1to02 NA 6to 10 h Plasma half-life of approximately 12 h 67, 69
Long-acting
* Amphetamine capsule Amphetamine mixed salts Adderall XR Children =6, adults 1 1.5h 10.5t0 12 h May be sprinkled on applesauce 53, 54
= Amphetamine liquid Amphetamine Adzenys ER Children 26, adults 1 1.5h 10to 12 h Do not add to food or other liquids 55, 56
* Amphetamine ODT Amphetamine Adzenys XR-ODT  Children 6 to 12 1 15h 10t0 12 h ?&;ﬁoﬁﬂgt 9 IR e I Sl i 43,52, 56
Amphetamine liquid Amphetamine Dyanavel XR Children 26, adults 1 1h 12 h 52, 57
3 Amphetamine capsule Amphetamine mixed salts Mydayis Children 26, adults 1 2h 14 h May be sprinkled on applesauce 55, 58
Capsule: may be sprinkled in water, orange juice,
* :\r%p:ﬁé\a,vn;g}g Farggl:[ug capsule Lisdexamfetamine dimesylate Vyvanse Children 26, adults 1 15t0o2h 12to 14 h %rh)é?aut'y—lte tablet: chew thoroughly before 56, 59
swallowing

*Approved in adults. ODT = Oral disintegrating tablet. Mattingly GW and Young J. 2021. CNS Spectrums 26(2), 104-114.



Short-acting
& Dexmethylphenidate tablet

& Methylphenidate tablet

% Methylphenidate chewable
tablet and liquid

Intermediate-acting
& Methylphenidate tablet

& Methylphenidate tablet
* Methylphenidate tablet

Methylphenidate capsule

Long-acting
% Dexmethyl phenidate
capsule

% Methylphenidate chewable
tablet

Methylphenidate chewable
tablet

Methylphenidate tablet
Methylphenidate liquid
Methylphenidate capsule

Methylphenidate ODT

Methylphenidate
transdermal patch

Methylphenidate capsule

& Methylphenidate capsule

% Dexmethyl phenidate
capsule

*Approved in adults.

u u
Methylphenidate Preparations

Dexmethylphenidate HCL

Methylphenidate HCL

Methylphenidate HCL

Methamphetamine HCL
Methamphetamine HCL
Methamphetamine HCL

Methamphetamine HCL

Dexmethylphenidate HCL
Methylphenidate HCL
Methylphenidate HCL
Methylphenidate HCL
Methylphenidate HCL
Methylphenidate HCL

Methylphenidate
Methylphenidate

Methylphenidate HCL
Methylphenidate HCL

Serdexmethylphenidate

Focalin

Ritalin

Methylin

Methylin ER
Ritalin-SR
Metadate ER

Metadate CD

Focalin XR
Quillichew ER
Ritalin LA
Concerta
Quillivant XR
Aptensio XR
Cotempla XR-ODT
Daytrana

Adhansia XR
Jornay PM

Azstarys

Children 26

Children 26, adults

Children 26, adults

Children 26, adults
Children 26, adults
Children 26, adults

Children 6 to 15

Children 26, adults
Children 26, adults
Children 6 to 12
Children 26, adults
Children 26, adults
Children 26, adults
Children 26, adults
Children 26, adults

Children 26, adults

Children 26, adults

Children 26, adults

ODT = Oral disintegrating tablet.

2to 3

2to 3

1

Mattingly GW and Young J. CNS Spectrums. 2021;26(2), 104-114.

NA

1to2h

1h

NA

1.5h

NA

1.5h

30 min

45 min

30 minto1h

1to2h

45 min

1h

1h

2h

1h

8to 10 h

30 min

6 h

4h

4h

NA

8h

8h

8to9h

12 h

8h

12 h

10to 12 h

12 h

12 h

12 h

12 h

13to 16 h

12+ h

12+ h

At least 4 h between doses

Chewable tablet: take with 8 oz of water 30 to
45 min before meals

Oral solution: take 30 to 45 min before meals
Last dose before 6 PM

Take after meals for maximum duration of
effect

May be sprinkled on applesauce

May be sprinkled

May be sprinkled

Shake bottle vigorously for 10 s before
dispensing

May be sprinkled

No crushing or chewing
Allow to disintegrate in saliva before swallowing

Wear for <9 h

May be sprinkled and consumed within 10 min

Take in the evening between 6:30 and 9:30 PM
for early morning symptom control
May be sprinkled

May be sprinkled

43, 44

45,46

47,48

49
43,45
50

51, 52

53, 54
55, 56
43, 52, 56
52, 57
55, 58
56, 59
56, 60
52, 61

62

63, 64



Let Us Now Examine the Data on Some of the

Established and Emergent
Stimulant Treatment in ADHD




OROS MPH in Adult ADHD

Another Effective and Generally Well-Tolerated Treatment
Option

40 - Randomized, multicenter,

35 double-blind, placebo-

30 - controlled, with 72 participants
q’ .
= randomized to OROS MPH and
& 25 - 77 to placebo
» _ _ P
w 20 = i £
4 o
75} 15 - i i Orifice/exit port
< 10 - P=.03 P=.001 P<.001

—eo— OROS-MPH | ‘
3] Placebo grzf’coal I i Eor:%artment #
0 | | | | | | |
0 1 2 3 4 5 6 Rate- » = Diug
controlied compartment #2
Week (LOC F) membrane

OROS-MPH mg/day 36.0 58.7+17.8 726+26.5 77.9+296 81.3+31.0 80.9+31.8 . ¥ Push
Placebo mg/day 36.0 66.3+12.8 822+224 922+23.8 949+255 96.8+259 ' SO
OROS-MPH mg/kg 0.47+014 0.73+£0.24 0.89+0.29 0.96+0.30 0.98+0.31 0.99+0.32
Placebo mg/kg 047 +0.14 0.83+0.23 1.01+£020 1.12+0.20 1.15+0.20 1.17+0.18

Most common side effects were anorexia, dry mouth, gastrointestinal problems,
tension/jitteriness, insomnia, cardiovascular complaints, depression, anxiety, and dizziness

OROS = osmotic release oral system.
Biederman J, et al. Biol Psychiatry. 2006;59(9):829-835.



d-MPH-ER in Adult ADHD

Another Effective and Generally Well-Tolerated Treatment
Option

50 = _ = < 25 = <
25 - P=.006 P=.012 P<.001 .02) =005 P=.037 P<.001
7)) DD o
[i4 40 - €S2 20
A2 354 aal
O
T 3 30 ZEN 45
<P 254 <93
> 8 20 25 0 10 -
T 0o S 00
S 157 Sg2
« 10 - « Qm  5-
Q 5 Q %
0 - 0 -
Placebo ' d-MPH-ER = d-MPH-ER ' d-MPH-ER ' Placebo d-MPH-ER = d-MPH-ER = d-MPH-ER
20 mg 30 mg 40 mg 20 mg 30 mg 40 mg
o 35 n=53 n=57 n=54 n=54 n=53 n=57 n=54 n=54
o n .
O
Q& w- . [ Baseline
A % 05 P=.021 P=.011 : Final Visit
I q
Qo 20
I3 154 Randomized, multicenter,
S5 10+ | double-blind, placebo-controlled,
0n = . aon -
Q§ 5- with 168 participants randomized
8 oA . . . | to d-MPH-ER and 53 to placebo
£ Placebo d-MPH-ER = d-MPH-ER ~ d-MPH-ER
20 mg 30 mg 40 mg
n=53 n=57 n=54 n=54

Most common side effects were headache, decreased appetite, insomnia, dry mouth, and jitteriness

d-MPH-ER = extended-release dexmethylphenidate.
Spencer TJ, et al. Biol Psychiatry. 2007;61(12):1380-1387.



What is a prodrug?

Lisdexamfetamine is a prodrug that is therapeutically inactive until it is
enzymatically converted by enzymes inside the red blood cells into active
d-amphetamine in the body

@)

O CH HoN

H2N\)L ° _> \é)LOH + 1
HoN
(( f NH,
Site of cleavage
"2 |isdexamfetamine l-lysine d-amphetamine
(Prodrug) (active)

Release of the active ingredient in lisdexamfetamine does not rely on Gl factors such as Gl transit time or Gastric pH.
Has been shown to have less “likeability” in abuse potential studies.
No hepatic drug-drug interactions.
14-hour duration of effect in adult workplace studies.




How Long do They Help? Modified Workplace Setting
PERMP Scores: Lisdexamfetamine vs Placebo

LS Mean PERMP Total Score from 2 to 14 Hours Postdose
(Secondary End Point)

Once-daily
B LDX* [] Placebo

3101 3015

300 - 2031 296.7
290 ~ 285.9 284.7 287.1 288.8
280 |
270 4

260 2
oj" ”
2 4 8 10 12 14

7 AM . 9 PM
Dose Time Postdose (hours)

)

LS Mean PERMP

Total Score

The most common treatment-emergent adverse events (2 5%) reported during the dose-
optimization phase of this study were decreased appetite, dry mouth, headache, insomnia, upper
respiratory tract infection, irritability, nausea, anxiety, feeling jittery, diarrhea, and fatigue

N=104. *Average of all doses tested; 1P=.0017 vs placebo; *P<.0001 vs placebo. LDX = lisdexamfetamine; PERMP = Permanent Product
Measure of Performance.

Wigal T, et al. Behav Brain Funct. 2010;6:34. Wigal T, et al. Presented at: American Psychiatric Association Institute on Psychiatric
Services; October 8-11, 2009; New York, NY.



“Triple Bead” Medication Delivered as Beads
Travel Through the Digestive Tract

Delayed-Release Beads-1/3"
Release amphetamine-

Delayed-Release Beads-1/3"
Release amphetamine-

Ermer JC. Curr Med Res Opin. 2007;23:1067-1075.


Presenter Notes
Presentation Notes
Key Points
The 3 different bead types of Mydayis release at different pH levels, allowing prolonged mixed amphetamine salts (MAS) delivery through the morning, afternoon, and evening1,2
The first bead provides immediate amphetamine release1,2
The second bead, a delayed-release bead, releases amphetamine at pH 5.5, predicted to occur in the proximal region of the small intestine1-3
The third bead, another delayed-release bead, releases amphetamine at pH 7.0, predicted to occur in the distal region of the small intestine1-3

References
Mydayis [package insert]. Lexington, MA: Shire US Inc.
Ermer JC, et al. Curr Med Res Opin. 2007;23(5):1067-1075.
Nugent SG, et al. Gut. 2001;48:571-577.



Triple-Bead Formulations of MAS
Another Treatment Option for Adult ADHD

7-week, Phase 3, randomized, double-blind, placebo-controlled, dose optimization study of triple-
bead MAS in adults with ADHD (137 randomized to active treatment, 137 randomized to placebo)

AE © 301
o 0
&= 0 . Placebo (n=132)
- (] n 25 - .
S| oo B Triple-Bead MAS (n=136)
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w if I
-
n O
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-0 0 | | I | | |
Living with General Performance Relationships/ Bothersome- Daily
ADHD Well-Being and Daily Communication ness/ Interference
Functioning Concern

Most common side effects were insomnia, dry mouth, decreased appetite, headache, and decreased weight

*P<.0001 vs placebo; TP=.01 vs placebo; #P=.003 vs placebo. AIM-A = Adult ADHD Impact Module; MAS = mixed amphetamine salts.
Spencer TJ, et al. J Clin Psychiatry. 2008;69(11):1766-1775.



Another Major Innovation: Combining Delayed
Release (DR) with Extended Release (ER)

lar

fs—l:lql.;.t:.rcdvr_nwa s layer

e Bl awwrcig=E relbass sf mel® AehomiZalu

~Extended -release layer
esnli ol Bie rolbark i Ivom faisyf Mmoo and
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"

This radically different release medication allows for it be
ingested at night, for benefits in AM, and extended during day

Childress AC, et al. J Child Adol Psychopharm. 2020;30(1): 2-14.



Methylphenidate with DR+ER Technology Is an
Innovative Advance with Demonstrated Benefits

Following a 6-week,
open-label titration of
DR/ER-MPH to an
optimal dose (20, 40, 60,
80, or 100 mg/day) and
dosing time (8:00 PM —
1.5 hours), participants
were randomized to
treatment-optimized
DR/ER-MPH or placebo
for 1 week

SKAMP CS (LS Mean * SE)

26

22 -

18 -

14

10 -

P=.028 P=.013
P<.001 T T P=.167
P<.001 T
P<.001
P<.001 T J—

—&— DR/ER-MPH (n=64)
Placebo (n=53)

8:00AM 10:00 AM 12:00PM 2:00PM 4:00PM 6:00 PM  8:00 PM
Time (hour)

Childress AC et al. J Child Adol Psychopharm. 2020;30(1): 2-14



Another Innovative Approach: Combining
Immediate Release MPH with a Pro-drug

3 Doses
20 mg 26.1mg /5.2 mg

« All of them are fixed in the

30% methylphenidate 30 mg 39.2 mg /7.8 mg

(MPH).
 -Immediate Release 40 mg 52.3mg/ 10.4 mg
« And 70% is
Serdexmethylphenidate.
(SDX) — extended release
- Extended Release

Corium, Inc. Azstarys prescribing information. Accessed September10, 2022:
https://corium.com/products/AZSTARYS/AZSTARYS_PI_ENGLISH_US.pdf. Grand Rapids, MI.



Combining Immediate Release MPH with a
Pro-Drug MPH Is A Successful ADHD Strategy

4_

The pivotal trial was a
multicenter, dose-optimized,
double-blind, randomized,
placebo-controlled, parallel-
group, analog laboratory
classroom study to
determine the efficacy,
safety, and tolerability of
MPH (IR) + SDX (ER) A2 -

LS Mean SKAMP-Combined
Change from Baseline

-10

Placebo

—eo— AZSTARYS

0051 2 4 8
Time (hours)

Corium, Inc. Azstarys prescribing information. Accessed September10, 2022:
https://corium.com/products/AZSTARYS/AZSTARYS_PI_ENGLISH_US.pdf. Grand Rapids, MI.

10

12 13



Novel Release Mechanism — a
d-Amphetamine Patch for Children & Adults

 The FDA has approved the first amphetamine
transdermal patch for treating attention-
deficit/hyperactivity disorder (ADHD) among
adults and children aged 6 years or older

 The dextroamphetamine patch, marketed as
Xelstrym, is applied for up to 9 hours, takes effect
after 2 hours, and remains effective for up to 12
hours. It is designed to give clinicians and patients
more control over dosing time to better fit their
schedules and optimize treatment benefits

(1) oversized protective siliconecoated polyester
release liner that is removed and discarded prior
to application (2) acrylic adhesive matrix

* There are 4 doses available — 4.5 mg/9 hours; 9 containing dextroamphetamine, and (3) polyester

mg/9 hours; 13.5 mg/9 hours; 18 mg/9 hours and polyurethane laminate film (backing).

Larkin HD. JAMA. 2022;327(17):1642. doi:10.1001/jama.2022.5727. https://lwww.noven.com/wp-content/uploads/2020/02/Xelstrym-Final-
FDA-Approved-Label-03222022.pdf


https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&ApplNo=215401

D-ATS: Dextro-Amphetamine
Transdermal System

Analog Classroom Study with 4 doses of d-ATS. 5 mg, 10 mg, 15 mg, and 20 mg. Dose
optimization was achieved during a 5 week open label dose optimization period.
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0 2 4 6 8 10 12
Time Post-Dose (hours)
PATCH APPLIED PATCH REMOVED

Time course of SKAMP total scores during laboratory classroom assessment (full analysis set).
*P<.05. 1P<.001.

SKAMP = Swanson, Kotkin, Agler, M-Flynn, and Pelham Scale.

Cutler AJ et al. J Clin Child Adol Psychiatry. 2022;32(2):89-97.



Minimizing Risks of Stimulant Diversion and

Coordinated Care of Adult ADHD




Stimulants Prescribed for ADHD Risk Factors for
Misuse and Diversion

» Rates of past year nonprescribed « Risk Factors:

stimulant use: — White race

* 5% to 9% of grade- and high- — Membership in a
school age children fraternity or sorority

* 5% to 35% of college-age — Lower grade point
iIndividuals averages

« Lifetime rates of diversion: — Use of IR compared

* 16% to 29% of students with with ER preparations
prescriptions asked to give, sell, — Individuals with multiple
or trade medications ADHD symptoms

Faraone SV, et al. J Clin Psychiatry. 2003;64(Suppl 11):9-13. SAMHSA. Results from the 2010 National Survey on Drug Use and
Health: Summary of National Findings. NSDUH Series H-41, HHS Publication No. (SMA) 11-4658. Rockville, MD: Substance Abuse
and Mental Health Services Administration, 2011. Wilens TE, et al. Pediatrics. 2003;111(1):179-185.



Stimulant Misuse and Abuse in
Treated College Students

80 1 m Short/Intermediate Acting
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No misuse Used Too Much Used With AOD Got High "Misuse"

N = 55 past-year prescribed stimulant users from a random sample at a large Midwestern research university.
AOD = alcohol and other drugs
Sepulveda DR, et al. J Pharm Pract. 2011;24(6):551-560.


Presenter Notes
Presentation Notes
- College aged patients are more likely to engage in stimulant abuse compared to younger patients.
Study:
Objectives—To explore the prevalence and characteristics associated with college students who
misuse their prescribed stimulants for attention-deficit hyperactivity disorder (ADHD) and
examine diversion and substance use behaviors as a function of misuse.
Methods—Cohort of 55 past-year prescribed stimulant users was identified from a random
sample (n = 1738) at a large Midwestern research university following the self-administration of a
web-based survey. An index was created to assess misuse of prescribed stimulants (i.e., Misuse
Index).
Results—Of 55 college students who reported past-year use of prescribed stimulants for ADHD,
22 (40%) endorsed at least one item on the misuse index. The most frequently endorsed misuse
items were used too much (36%), self-reported misuse (19%), and intentionally used with alcohol
or other drugs (19%). Misusers of prescribed stimulant medication were more likely to report
cigarette smoking (p = 0.022), binge drinking (p = 0.022), illicit use of cocaine (p = 0.032), and
screen positive on the Drug Abuse Screening test (DAST-10) criteria (p = 0.002). The bivariate
odds ratio for the DAST-10 findings was 8.4 (95% CI: 2.0–34.6). Diversion of prescribed
stimulants was common (36%) and occurred more frequently among stimulant misusers (57%; p =
0.008).
Conclusion—There is a strong relationship between misuse of prescribed stimulants for ADHD
and substance use behaviors, as well as other deleterious behaviors such as diversion. These
findings suggest the need for close screening, assessment, and therapeutic monitoring of
medication use in the college population.


.

Stimulant Prescribing:
Managing the Risk of Stimulant Side Effects and Abuse

Pre-prescription:

FUERCEE BT Evaluate patient for

Collect personal and
family cardiovascular
history. Take baseline
pulse and blood
pressure and monitor
every 3—6 months.

diversion potential.
Treat current SUD

extended-release
formulations when
SUD history indicated.

Stimulant
Risk and Side Effect
Management
Strategies

Schneider BN, et al. Curr Psychiatry Rep. 2014;16(10):479.

drug abuse history and

before ADHD, consider

Evaluate sleep at
baseline and at
each visit, screen
for RLS and sleep
apnea. Adjust
and/or add
medication as
needed.

Monitor BMI for
change. Consider
drug holiday or
appetite-promoting
agent if needed.

Monitor for new-
Monitor for irritability onset tics. If
and depression, worsening over 3
reduce dose and months, adjust
psychoeducation as medication regime
frontline (eg, add on alpha
interventions. agonist or switch to
non-stimulant).


Presenter Notes
Presentation Notes
Before starting a medication, collect the personal and family cardiovascular history including history of hypertension, tachycardia, palpitations, fainting, exercise intolerance, murmurs, or history of family members dying of unexplained cardiovascular death before the age of 40. Monitor other medications, especially those with known cardiovascular effects. Measure baseline pulse and blood pressure, and monitor them every 3-6 months [23•]. It is not necessary to order routine EKG unless there are concerning findings in either the history or physical examination. Refer to a cardiologist if thereis clinical concern


Question To Pose to Ourselves —

What Exactly Are We Trying To Optimize in the
Treatment of Adult ADHD?




The 24-Hour Day of a Typical Adult and Why the Adult with
ADHD Needs Longer Coverage of Symptoms Every Day

Jain R. et al. Prim Care
Companion CNS Disord. 2017
Sep 7;19(5):17nr02153.doi:
10.4088/PCC.17nr02153.



Answer: A number of things!
Top 4 are -
1. Symptoms
2. Impairment

3. Functionality
4. Quality of Life



Pharmacologic and Nonpharmacologic Treatment
Options are used for Treating Adult ADHD

o® 2 Nonpharmacologic Pharmacologic
Rw treatment options?2 'l'.:’u treatment options’

Coaching

Cognitive behavioral therapy m

Dialectical behavioral therapy

Physical exercise

Mindful awareness practice




All Symptoms and Challenges from Adult ADHD
Should be Addressed

Diagnostic and Associated Features

Higher risks for traffic Impaired
accidents or injury Work Performance

fs

I Higher probability

- ﬂ of unemployment >

'l@ Relationship Problems >

Wh#

o
San

[ 4

Difficulty completing
tasks needing sustainability

o )

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th Edition. Arlington, VA: American Psychiatric
Association; 2013.




Optimizing ADHD Symptom Reduction Can
Minimize Functional Impairment

ADHD-RS = 0-54 (18 symptoms rated 0 to 3)

Goal: \

Reduction in ADHD-RS

¥ Minimal Functional Impairment

>

Reduction in Functional Impairment

Mattingly GW, et al. CNS Spectr. 2016;21(S1):45-59.

ADHD Diagnosis-
Average ADHD-RS = 30-40

Standard Reduction
Average ADHD-RS = 20-30

Optimal Improvement
Average ADHD-RS <18



How Do We Get There to Optimizing All of

Our Adult ADHD Patients




A 5-step Process for Optimized Care of ADHD is
Recommended

1. Confirm diagnosis of ADHD (and any and all co-morbidities!) confirmed
using DSM-5 criteria and offer psychoeducation to the patient and the
support system

2. Set clear goals before starting therapy — and the 4 goals of optimized adult
ADHD care are - 1. Symptom reduction, 2. Impairment diminishment, 3.
Functionality elevation, 4. Quality of Life enhancement

3. Proactively establish optimized treatment of adult ADHD will always be non-
pharmacological treatment, augmented by pharmacotherapy if indicated

4. Chose you ADHD treatment option with care — many options are available.
Matching patient to right treatment option/s is critical

5. During follow-up, ask important questions about treatment benefits on
symptoms and impairments



Team Approach is Ideal!
Involving All Relevant Patients is Ideal

Health Care Providers

Professionals to

collaborate with in * Psychiatrist
monitoring for * Primary care physician
abuse/diversion * Psychologist/social worker/counselor
and increasing * Psychometrician
adherence

Young JL, et al. Prim Care Companion CNS Disord. 2016;18(6).



The Benefits of Treating ADHD

« Treatment of adult ADHD with licensed medications may lead to benefits across a
range of outcomes, including core symptoms, executive function, and quality of life,
within a relatively short period of time

— In a systematic analysis of 48 studies and 76 outcome measures in patients with
ADHD, treatment of ADHD was associated with benefit in a number of areas

Treatment benefit by outcome group in treated patients with ADHD vs untreated ADHD

100% 1
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% A
10% -

0%

Proportion of Outcomes that
Improved with Treatment

Shaw M, et al. BMC Med. 2012;10:99.

Benefit ® No benefit
Driving Obesity Self-esteem Social Academic Drug use/ Antisocial Services Occupational
functioning performance addiction behavior use Outcomes
Outcome



In Summary
3 Key Take Home Points -

ADHD prevalence among the adult
patient population is 1,2,”

Up to with ADHD in
childhood continue to have difficulties into adulthood?

are currently
not diagnosed and/or not receiving treatment*

*Data from the National Comorbidity Survey Replication (2001 to 2003) in adults aged 18 to 44 years of age.

1. National Institute of Mental Health. Attention-Deficit/Hyperactivity Disorder. https://www.nimh.nih.gov/health/statistics/attention-deficit-hyperactivity-disorder-
adhd. Accessed July 21, 2021. 2. Culpepper L, Mattingly G. Prim Care Companion J Clin Psychiatry. 2010;12(6):PCC.10r00951. 3. Harpin VA. Arch Dis Child.
2005;90 Suppl 1(Suppl 1):i2-i7. 4. Ginsberg Y et al. Prim Care Companion CNS Disord. 2014;16(3):PCC.13r01600.
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