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Objectives

* Discuss the current trends in incidence and prevalence of Adult ADHD
in the U.S.

* Diagnose adults with ADHD using clinical history, screening tools, and
the DSM-5 TR.

* Apply current treatment recommendations for adults with ADHD in
clinical practice.
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What is ADHD

 Attention Deficit Hyperactivity Disorder
* Most often identified in school-aged children
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Impulsive Hyperactive



Presenter
Presentation Notes
First recognized as a mental disorder by the APA in 1960’s and became known as Attention Deficit Hyperactivity Disorder in the 1980’s, officially categorized in the DSM-III. 



History of ADHD

|

1990s 2000s 2010s

DSM-I
“Minimal Brain
Dysfunction”

DSM-III-R DSM-IV/DSM-IV-TR

DSM-II
"ADHD, "ADHD: IA, Hi, combined subtypes”

“Hyperkinetic Reaction
undifferentiated ADD”

of Childhood”

https://www.cdc.gov/ncbddd/adhd/timeline.html
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Presenter
Presentation Notes
This schematic from the CDC illustrates a timeline of how ADHD has been classified over the years. You will see the different terminology given to the disorder in each iteration of the DSM. Also note the advent of medications over this timeline. 


Case Study (Circa 1987)

e A 7-year-old girl comes to her pediatrician with her mother who
states that she is having difficulty in school. Her standardized reading
and math scores are well below average for her age group. Her
teacher says she is a good student, but often catches her staring out
the window during instruction. The pediatrician refers her for 1Q
testing, vision and hearing testing, and neurocognitive evaluation.

* Results: Auditory Processing Disorder, Vision/Hearing/IQ testing all
within appropriate age-range and levels

e Recommendations: Quiet room with carpet, sit in the front of the
University of Nevada, Reno
classroom @ School of Medicine
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Presenter
Presentation Notes
This case study starts is in the 1980’s. I will be discussing this case throughout this lecture, following our patient through her journey. In the 1980’s, there was more of a focus on hyperactivity. Boys were being diagnosed more frequently than girls. Which is still the case today. Girls were often misdiagnosed or not diagnosed at all. 


Brain Maturation Theory

Cortical Maturation in ADHD _ _ _
versus Controls * Delay in brain maturation by about 3

years

T IS  Prefrontal cortex (PFC) delayed,
primary motor cortex develops
earlier

e Cortical connectivity between key
areas in the brain are dysregulated

* |nability to ignore irrelevant sensory

stimuli -
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Developmental Trajectories of the ADHD Brain, Neuroscience Education Institute https://www.neiglobal.com/Members/MPP/MPPDisplay/tabid/306/action/case/args/CT_AT-MOA-22-
05/Default.aspx

Age7



Presenter
Presentation Notes
What do we think is going in on the brains of people with ADHD? Compare a normal 7-year-old brain to the brain of a 7-year-old with ADHD. There is delayed prefrontal cortex maturation. The PFC is where executive functioning occurs. Additionally, the sensory/motor cortex seems to develop more quickly as seen by the purple. There is a dysregulation of connectivity between these areas of the brain which makes it difficult for kids to block out external sensory/motor stimuli. Too much noise, not enough signal.


Case Study (Circa 1990)

* Now 10 years old, the child is catching up in school, but continues to
have trouble completing work, has missing assignments, and makes
careless mistakes. She also struggles to keep her room clean and
often loses items. Her mother states, “she is a procrastinator,” but
helps keep her on task so she continues to do well in school.
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DSM-5-TR Criteria for ADHD

Inattention: Six or more symptoms of inattention for children up to age 16 years,
or five or more for adolescents age 17 years and older and adults;

1.

8.
9.

Often fails to give close attention to details or makes careless mistakes in schoolwork, at work,
or with other activities.

Often has trouble holding attention on tasks or play activities.
Often does not seem to listen when spoken to directly.

Often does not follow through on instructions and fails to finish schoolwork, chores, or duties in
the workplace (e.g., loses focus, side-tracked).

Often has trouble organizing tasks and activities.

Often avoids, dislikes, or is reluctant to do tasks that require mental effort over a long period of
time (such as schoolwork or homework).

Often loses things necessary for tasks and activities (e.g. school materials, pencils, books, tools,
wallets, keys, paperwork, eyeglasses, mobile telephones).
Is often easily distracted

University of Nevada, Reno
@ School of Medicine
Is often forgetful in daily activities. Physician Assistant Studies

American Psychiatric Association. Attention Deficit/Hyperactivity Disorder. Diagnostic and Statistical Manual of Mental Disorders (DSM-5-TR). 5th ed., rev. Arlington VA: American
Psychiatric Publishing; 2022.


Presenter
Presentation Notes
Symptoms of inattentiveness have been present for at least 6 months to an extent that is disruptive and inappropriate for the person’s developmental level. Only need 5 or more sx as an adol. or adult


DSM-5-TR Criteria for ADHD

Hyperactivity and Impulsivity: Six or more symptoms of hyperactivity-
impulsivity for children up to age 16 years, or five or more for adolescents age 17
years and older and adults;

1.
2.
3.

O o0 NOU,B

Often fidgets with or taps hands or feet, or squirms in seat.
Often leaves seat in situations when remaining seated is expected.

Often runs about or climbs in situations where it is not appropriate (adolescents
or adults may be limited to feeling restless).

Often unable to play or take part in leisure activities quietly.

|s often “on the go” acting as if “driven by a motor”.

Often talks excessively.

Often blurts out an answer before a question has been completed.

- . University of Nevada, Reno
Often has trouble waiting their turn. @ el T AE s
Often interrupts or intrudes on others Physician Assistant Studies

American Psychiatric Association. Attention Deficit/Hyperactivity Disorder. Diagnostic and Statistical Manual of Mental Disorders (DSM-5-TR). 5th ed., rev. Arlington VA: American
Psychiatric Publishing; 2022.


Presenter
Presentation Notes
Symptoms of hyperactivity-impulsivity have been present for at least 6 months to an extent that is disruptive and inappropriate for the person’s developmental level


ADHD i1s Common

Estimated number of U.S. children ages 3-17 years who ever had a diagnosis of ADHD," in millions

CDC prevalence estimates:
~9.8% of children
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3 NSCH 2003 to 2011: National Survey of Children’s Health (NSCH), telephone survey data, information collected every 4 years.
b NSCH 2016 to 2019: Redesigned as an online and mail survey, information collected annually



Presenter
Presentation Notes
Incidence of ADHD diagnoses increases with age, but the estimated number of children aged 3–17 years ever diagnosed with ADHD, according to a national survey of parents, is 6 million (9.8%) using data from 2016-2019. https://www.cdc.gov/nchs/slaits/nsch.htm

https://www.cdc.gov/nchs/slaits/nsch.htm
https://www.census.gov/programs-surveys/nsch.html

National Trends in Children

Trends in Prevalence of Children Ever-Diagnosed with ADHD
(2003, 2007, 2011)

Data from National Survey of Children’s Health (NSCH)
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https://www.nimh.nih.gov/health/statistics/attention-deficit-hyperactivity-disorder-adhd



Case Study (Circa 1996)

* Now a Junior in college. She is experiencing symptoms of depression
and anxiety, mixed with episodes of emotional dysregulation. She has
had periods of disordered eating, binging and purging. She is regularly
using alcohol and occasional marijuana which she feels helps her
anxiety. After an episode of staying up for several nights in a row,
cramming for finals, she presented to the Student Health Clinic where
she was diagnosed with Depression and Bipolar Disorder.

University of Nevada, Reno
@ School of Medicine
.Physician Assistant Studies




Do we grow out of ADHD?

* 90% of children with

G Case A: Fluctuating Pattern of Remission I T ADH D Wi” experience
. [ e R cher Report IN symptoms into adulthood
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Sibley MH, Arnold LE, Swanson JM, et al. Variable Patterns of Remission From ADHD in the Multimodal Treatment Study of ADHD. Am J Psychiatry. 2022;179(2):142-151.
doi:10.1176/appi.ajp.2021.21010032


Presenter
Presentation Notes
This longitudinal study done by Sibley et all published in 2022 shows that 65% of people diagnosed with ADHD will continue to have fluctuating symptoms as they age. That is ~ 4 million people will continue to struggle with these symptoms into adulthood. Note that symptoms of inattentiveness seem to persist over hyperactivity.


Brain Maturation Theory

Cortical Maturation in ADHD _ _ _
versus Controls * Delay in brain maturation by about 3

years
* Prefrontal cortex delayed, primary
motor ¢ rlier
ortical connectivity between ke
areas in the brain are dysregulated
* |nability to ignore irrelevant sensory

uli
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Developmental Trajectories of the ADHD Brain, Neuroscience Education Institute https://www.neiglobal.com/Members/MPP/MPPDisplay/tabid/306/action/case/args/CT_AT-MOA-22-
05/Default.aspx

Age7
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Presentation Notes
What happens when brain development is complete? The sensory/motor and PFC catch up and HI seems to decrease, but the connectivity remains dysregulated. Continue to have an inability to ignore irrelevant sensory stimuli causing distractability.


Adult ADHD Prevalence 2001-2003

Prevalence of Current ADHD Among U.S. Adults (2001-2003)

Data from National Comorbidity Survey Replication (NC5-R)
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Presenter
Presentation Notes
CDC data only until age 17, but based on diagnostic interview data from 2001-2003 from the National Comorbidity Survey Replication, which was a nationally representative, face-to-face, household survey conducted between February 2001 and April 2003 with a response rate of 70.9%, the estimated prevalence of adults aged 18 to 44 years with a current diagnosis of ADHD was about 4.4%. 

Kessler RC, Adler L, Barkley R, Biederman J, Conners CK, Demler O, Faraone SV, Greenhill LL, Howes MJ, Secnik K, Spencer T, Ustun TB, Walters EE, Zaslavsky AM. The prevalence and correlates of adult ADHD in the United States: results from the National Comorbidity Survey Replication. Am J Psychiatry. 2006 Apr;163(4):716-23. PMID: 16585449 

Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry. 2005 Jun;62(6):593-602. PMID: 15939837 



Data from 2022 study

* An estimated 8.7 million (3%) adults in the U.S. have ADHD?

* Approximately 2.6% (139.8 million) of adults worldwide have
persistent ADHD from childhood, which includes individuals who
experienced childhood onset paired with continued ADHD symptoms
into adulthood?

* An estimated 35% to 78% of children diagnosed with ADHD maintain

symptoms as an adult?
University of Nevada, Reno
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1. Schein J, Adler LA, Childress A, et al. Economic burden of attention-deficit/hyperactivity disorder among adults in the United States: a societal perspective. Journal of Managed Care
Specialty Pharmacy. 2022;28(2):168-179.
2. Song P, Zha M, Yang Q, et al. The prevalence of adult attention-deficit hyperactivity disorder: A global systematic review and meta-analysis. Journal of Global Health. 2021;11:040089.
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Presentation Notes
A follow up study published in 2022 confirmed the statistics reported in the 2003 study which estimated that about 3% of adults have ADHD

https://www.jmcp.org/doi/full/10.18553/jmcp.2021.21290
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7916320/

What am | seeing in my office that might be
ADHD?

>50% of adults with ADHD have at least one comorbid psychiatric
condition

* Major Depressive Disorder -
e Substance Use Disorder

* Anxiety Disorder ‘ ‘
d N TT R

* Developmental Disorder
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Ohnishi T, Kobayashi H, Yajima T, Koyama T, Noguchi K. Psychiatric Comorbidities in Adult Attention-deficit/Hyperactivity Disorder: Prevalence and Patterns in the Routine
Clinical Setting. Innov Clin Neurosci. 2019;16(9-10):11-16.

* Bipolar Disorder (remember our case)



Presenter
Presentation Notes
So, we see that the rates of ADHD are high, and most people do not “grow out” of the disorder. If you are not seeing people in your office with a PMH of ADHD, maybe you are seeing a co-morbid condition that stems from ADHD. Consider the 50% of adults with ADHD have these co-morbid conditions. 


Case Study (Circa 2013)

* Now married with a 2-year-old child, she is grappling with going back
to work full time. She is having trouble keeping up with chores. She is
missing appointments and deadlines, and reports emotional distress.
She has been in therapy for several years on and off. Her therapist
recommends she see a psychiatrist to be evaluated for ADHD.
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How is the adult different?

Inattentive Symptoms
That Can Manifest Differently With Age

Childhood Adolescence Adulthood
Doesn't follow through on Trouble completing long- Starts task without
instructions, doesn't Eterm assignments reviewing instructions, poor
complete homework/chores i  follow-through on
: : commitments, inefficient at
: work
Cannot organize Trouble keeping track of Poor time and money

t work for multiple classes f management, trouble doing
: : things in proper order

Easily distracted, appears Appears not to listen, poor Appears not to listen, poor

not to listen £ driving driving University of Nevada, Reno

School of Medicine

Physician Assistant Studies

Forgets to do things, forgets Forgets homework, misses Misses appointments or
lunch : appointments : deadlines

Stahl SM, Mignon L. Stahl's lllustrated Attention Deficit Hyperactivity Disorder. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge
University Press; 2013.


Presenter
Presentation Notes
Stahl SM, Mignon L. Stahl's Illustrated Attention Deficit Hyperactivity Disorder. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.


Differences (cont.)

Hyperactive-impulsive Symptoms
That Can Manlfest D|fferently Wlth Age

Childhood Adolescence Adulthood
Squirming, fidgeting, cannot Fldgetlng internal Internal restlessness,
stay seated 5 restlessness : difficulty sitting through
: : meetings
Runs/climbs excessively, Participates in multiple Works more than one job
"on the go" : activities i and/or has a very active job
Blurts out answers Impulsive decisions (eg, Impulsive decisions (eg, job
t risky activities) { changes)
Cannot wait in line : Cannot wait in line, drives i Drives too fast
too fast University of Nevada, Reno
Intrudes/interrupts others | Interrupts others, easily ! Interrupts others, easily School of Medicine
 frustrated { frustrated T ————
y iclan Istan uai

Stahl SM, Mignon L. Stahl's lllustrated Attention Deficit Hyperactivity Disorder. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge
University Press; 2013.


Presenter
Presentation Notes
Stahl SM, Mignon L. Stahl's Illustrated Attention Deficit Hyperactivity Disorder. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.


Overview of the Assessment for ADHD

Use DSM 5-TR

criteria to assess
ADHD symptoms | Assess for co-
during adulthood | occurring
and childhood conditions orif | Have parents,
and degree to ADHD symptoms | spouses or other
which symptoms | are due to relatives Adult ADHD Self-
interfere with the | another disorder. | complete a Report Scale .
patient’s life. checklist about Conners Adult Rule out medical
the patient’s ADHD Rating causes for ADHD
ADHD symptoms. |5 5|e symptoms. Such
as Absence
Wender Utah Seizures, DM,
Rating Scale Hypothyroidism,
Sleep DO
University of Nevada, Reno
School of Medicine
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https://chadd.org/for-professionals/diagnosis-in-adults/


Presenter
Presentation Notes
You think you may have an adult with ADHD or an adult thinks they may have ADHD. How do you evaluate them?

https://add.org/wp-content/uploads/2015/03/adhd-questionnaire-ASRS111.pdf
https://documents.acer.org/caars-self-l-int1.pdf
https://www.mcstap.com/docs/wender.pdf

Rating Scales Used for ADHD in Adults vs.
Children

Scales for children include:
 Vanderbilt scales
e Conners scales

 ADHD Rating Scales (ADHD-RS-V)
* Swanson, Nolan and Pelham (SNAP) scale

Scales for adults include:
e Adult ADHD Self-Report Scale Symptom Checklist Version 1.1 (Adult ASRS)

e Conners Adult ADHD Rating Scales (CAARS)
 Wender Utah Rating Scale

University of Nevada, Reno

School of Medicine
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Presentation Notes
There is overlap in the rating scales used for children and adults. The most important thing is to get information from multiple sources. The use of scales helps you categorize the symptoms and keeps the clinician on target and hone in on a diagnosis. 


Case Study (Circa 2019)

* The patient is “hanging in there” at work and
home and has another child. She is overwhelmed
and working to support the family. Therapy
sessions have dropped off due to lack of time.
She is getting Adderall 10mg from her primary
care provider and admits to using it twice daily
and sometimes increases her dose to as much as
30mg at a time. She is sleeping 3-4 hours per
night. She has lost 30 Ibs. She bought a car she
cannot afford. She admits to significant

depression and anxiety. She has thoughts of University of Nevada, Reno
suiF();ide Y & @ School of Medicine
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Treatment Strategies for ADHD

Multi-Modal Approach

* Psychotherapy

e Cognitive Behavioral Therapy — Helpful for co-existing conditions such as
substance abuse, anxiety, and depression

* Mindfulness Training — Helpful for sleep, anxiety, and emotional regulation

e Coaching — Helpful for organization, time management, and impulse control
skill building

e Digital Brain Training — Helpful for attention, memory, processing, cognitive
flexibility

* Pharmacotherapy et o Nevad R
. . . . . niversity o evada, Rheno
* Medication Choices (Stimulants vs. Nonstimulants) @ School of Medicine
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https://www.additudemag.com/slideshows/brain-training-apps-like-lumosity/

Pharmacology Lesson

* Norepinephrine (NE) and Dopamine (D) are key to “fine tuning”
attention in the Prefrontal Cortex (PFC) for people with ADHD

Q

Methylphenidate Amphetamine

« Stimulant medications
« Used in the treatment of ADHD UverbyeiNevaita, Hene
. . School of Medicine
« Regulate the activity of dopamine and
norepinephrine



Presenter
Presentation Notes
NE and D are key neurotransmitters responsible for fine tuning the FPC, Less noise, more signal…like a radio. There are two key drugs that act on these neurotransmitters. M and A.
Stahl SM, Mignon L. Stahl's Illustrated Methylphenidate vs. Amphetamine. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.



Tuning the ADHD Brain

ADHD Core Symptoms:

Regional Problems of PFC “Tuning”

\ /

Pyramidal Neurons

/N

System limbic motor cognitive
interrupt fidget does not finish does not listen
Symptom blurt out et disorganized distracted
not waiting turn climb avoids sustained effort forgetful
careless
impulsivity hyperactivity problems of problems of
sustained attention selective attention

& problem solving

ADHD Comorbid Symptoms:
Additional Problems in the PFC

VMPFC

limbic

steal a car mood instability temper tantrums
cruelty mania argumentative
pick a fight anxiety disobedient
aggressive
conduct disorder bipolar/anxiety oppositional

spectrum defiant disorder

University of Nevada, Reno
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Presenter
Presentation Notes
Neurotransmitters tune the circuits in the PFC. (Orbital Frontal Cortex (OFC), Dorsal Lateral Prefrontal Cortex (DLPFC), Dorsal Anterior Cingulate (dACC), Ventral Motor Prefrotnal Cortex (VMPFC)) are pyramidal neurons associated with neurotransmitters that can “tune” the PFC which when out of tune can present with sx of ADHD.
Stahl SM, Mignon L. Stahl's Illustrated ADHD and Prefrontal Cortex Tuning. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.



Affects of Dopamine and Norepinephrine

Functional Output of Cortical Dopamine

activity
optimal

_____________________________

Cognitive Performance

dopamine dopamine

low : high

Neurotransmitter Levels (PFC)

receptor receptor cognitive symptoms
activity too . activity too

University of Nevada, Reno
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Presenter
Presentation Notes
D (D1 receptor) and NE (a2A receptor) directly affect the tuning of the PFC. Too much D and NE and too little can have varying effects. ADHD is predominantly a deficiency which causes cognitive symptoms. Overstimulation (too much meds or stress) can give you emotional symptoms; anxiety, bipolar, emotional instability. 
Stahl SM, Mignon L. Stahl's Illustrated ADHD and Prefrontal Cortex Tuning. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.



Tuning improves proper signaling in ADHD

How DA and NE Hypothetically “Tune” the PFC: How DA and NE Hypothetically “Tune” the PFC:
Low NE and Low DA: ADHD With Signals Reduced and Noise Increased Signal Increased and Noise Reduced

e .

2267~ low NE @ noise

’ e . release normal DA~ &
“«——signal .ﬂ )

_— =

%ﬂormal NE
release

signal

noise

low DA™ St
I release )

vy
i\

noise increased signal reduced noise reduced signal increased


Presenter
Presentation Notes
Goal: Dampen the noise, enhance the signal. (VTA) ventral tegmental area is the source for D innervation in the PFC. (LC) locus coeruleus is the source for NE innervation. 
When you have low NE and D if is difficult to tune out the “noise” and focus your attention on the signal. This can result in inattention: can’t watch a movie, can’t read a book, attention to detail, finishing work, inability to start work. Medications help tune this area of the brain so the patient can dampen the noise and heighten the signal. 
Stahl SM, Mignon L. Stahl's Illustrated ADHD and Prefrontal Cortex Tuning. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.



Methylphenidate

methylphenidate
- acts as an allosteric modulator

Dopamine striatal synapse Norepinephrine prefrontal synapse

Methylphenidate is a
reuptake inhibitor which
allows modulated levels of
D and NE to stay in the
synaptic cleft where they
can be used for tuning in
the PFC

University of Nevada, Reno
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Presenter
Presentation Notes
Stahl SM, Mignon L. Stahl's Illustrated Methylphenidate vs. Amphetamine. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.



Amphetamine

Dopamine striatal synapse

() amphetamine

- is a pseudosubstrate and a competitive inhibitor

Norepinephrine prefrontal synapse

: / K\\ 9
k \
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*g}  _
%/ 4
MMM MM

Amphetamine is a pseudosubstrate
and competitive inhibitor. Because is a
pseudosubstrate, it will enter the
synapse and be stored in the vesicles
for later release. Low doses and long
acting formulations control the release
of NE and D so that they can be used
for “tuning” in the PFC.

University of Nevada, Reno
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Presentation Notes
Stahl SM, Mignon L. Stahl's Illustrated Methylphenidate vs. Amphetamine. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.



Amphetamine

() amphetamine- high doses

v

Dopamine striatal synapse

fast release of dopamine leads
to the euphoric and psychotomimetic
effects experienced after

amphetamine use

At high doses of immediate release
amphetamine the D is stored in the vesicles and
maxed out. Once maxed out, a large release of D
occurs, causing a euphoric effect. This can lead to
euphoria and addiction.

University of Nevada, Reno
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Presentation Notes
Stahl SM, Mignon L. Stahl's Illustrated Methylphenidate vs. Amphetamine. Cambridge University Press; 2009; Stahl SM. Stahl's Essential Psychopharmacology. 4th ed. Cambridge University Press; 2013.



Risk of Abuse

amphetamine- ADHD treatment doses

~clinical differences in the actions of amphetamine
vs. methylphenidate can be relatively small

amphetamine- high doses

- additional pharmacologic actions of amphetamine
are triggered

- linked to reinforcement, reward, euphoria,
and continuing abuse

University of Nevada, Reno
@ School of Medicine
Physician Assistant Studies



Presenter
Presentation Notes
When the medication is used properly and appropriately, there is a low risk of abuse and/or addiction. When used in excess, euphoria and addiction can occur.


Medicatio

s (Methylphenid

Class Brand Name Generic Name Duration | Available Dosage
St
Adhansia XR™ methylphenidate hydrochloride | 16 hours 25mg 35mg 45mg
- extended-release (capsule) 55mg 70mg 85mg
Azstarys™ serdexmethylphenidate and 10+ hours 26.1mg/5.2mg
dexmethylphenidate (capsule) 39.2mg/7.8mg
52.3mg/10.4mg
Aptensio XR™ methylphenidate hydrochloride | 7-8 hours | 10mg 15mg 20mg
- extended-release (capsule) 30mg 40mg 50mg
60mg
Concerta® methylphenidate hydrochleride | 10-12 18mg 27mg 36mg
- extended-release (tablet) hours 54rmg
Cotempla™XR-0DT | methylphenidate extended- 8-12 hours | 17.3mg
release [orally disintegrating
tablet)
Daytrana® methylphenidate (transdermal 10-12 10mg 15mg 20mg
patch) hours 30mg
Focalin® dexmethylphenidate 3-5 hours 2.5mg 5mg 10mg
hydrochloride (tablet)

Methylphenidate Focalin XR® dexmethylphenidate 12 hours 5mg 10mg 15m 20mg
hydrochloride - extended- 25m 30mg 35mg 40mg
release (capsule)

lornay PM™ methylphenidate hydrochloride | 12+ hours 20mg 40mg 60mg
- extended-release (capsule) 80mg 100mg
Metadate CD*® methylphenidate hydrochloride | 8 hours 10mg 20mg 30mg
- extended-release (capsule) 40mg 50mg 60mg
Metadate® ER methylphenidate hydrochloride | 8-12 hours | 20 mg
- extended-release (tablet)
Methylin® methylphenidate hydrochloride | 3-5 hours 2.5mg 5mg 10mg
Chewable (chewable tablet)
Methylin® ER methylphenidate hydrochloride | 8 hours 10mg 20mg
- extended-release (tablet)
Methylin® Oral methylphenidate hydrochloride | 3-5 hours Smg/Sml 10mg/Smil
Solution (liquid)
QuilliChew ER™ methylphenidate hydrochloride | 8-12 hours | 20mg 30mg 40mg
- extended-release (chewable
tablet)
Quillivant XR® methylphenidate hydrochloride | 8, 10, and 25rmg/Sml (Smg/ml)
- extended-release (liquid) 12 hours
Ritalin® methylphenidate hydrochloride | 3-5 hours Smg 10mg 20mg
(tablet)
Ritalin-SR® methylphenidate hydrochloride | 7-8 hours 20mg
- sustained-release (tablet)
Ritalin LA® methylphenidate hydrochloride | 8 hours 10mg 20mg 30mg
- extended-release (capsule) 40mg 60mg

ate
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https://d393uh8gb46l22.cloudfront.net/wp-content/uploads/2021/09/ADHD-MEDICATIONS-APPROVED-BY-THE-US-FDA-2021.pdf

Medications (Am

ohetamine

Class Brand Name Generic Name Duration Available Dosage
Strengths

Adderall ® Amphetamine and 4-8 hours 5mg 7.5mg 10mg
dextroamphetamine mixed salts 12.5mg 15mg 20mg
(tablet) 30mg

Adderall XR® Amphetamine and 8-12 hours | 5mg 10mg 15mg 20mg
dextroamphetamine mixed salts 25mg 30mg
- extended-release (capsule)

Adzenys ER amphetamine extended-release | 9-12 hours | 3.1mg/2.5ml
oral suspension (liguid) 6.3mg/sml

9.4mg/7.5ml
12.5mg/10ml
15.7mg/12.5ml
18.8mg/f15ml

Adzenys XR-ODT™ amphetamine extended-release | 9-12 hours | 3.1mg 6.3mg 9.4mg
(orally disintegrating tablet) 12.5mg 15.7mg 18.8mg

Desoxyn® methamphetamine 4-8 hours Smg

Amphetamine hydrochloride (tablet)

Dexedrine® dextroamphetamine sulfate - &9 hours 5mg 10mg 15mg
extended-release (tablet)

Dyanavel® XR amphetamine extended-release | 8-12 hours | 2.5mg/1ml Smg/2ml
oral suspension (capsule) 7.5mg/3ml 10mg/4mil

12.5mg/5ml 15mg/eml
17.5mg/7ml 20mg/8ml

Evekeo® amphetamine sulfate (tablet) 4—6 hours 5mg 10mg

Evekeo ODT™ amphetamine sulfate - orally 4—6 hours 5mg 10mg 15mg 20mg
disintegrating (tablet)

Mydayis™ mixed salts of a single-entity 16 hours 12.5mg 25mg 37.5mg
amphetamine product - 50mg
extended-release (capsule)

ProCentra® dextroamphetamine sulfate 4-8 hours S5mg/5ml
(liquid)

Vyvanse® lisdexamfetamine dimesylate 8-12 hours 10mg 20mg 30mg
(chewable tablet) 40mg 50mg 60mg

Vyvanse® lisdexamfetamine dimesylate 10-12 10mg 20mg 30mg
(capsule) hours 40mg 50mg 60mg

T0mg

Zenzedi® dextroamphetamine sulfate 4-8 hours 2.5mg 5mg 7.5mg

(tablet) 10mg 15mg 20mg

30mg
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Medications (Others)

Class Brand Name Generic Name Duration Available Dosage
Strengths
Norepinephrine Strattera® atomoxetine hydrochloride 24 hours 10mg 18mg 25mg
reuptake inhibitor (capsule) 40mg 60mg 80mg
100mg
Qelbree™ viloxazine extended-release 24 hours 100mg 150mg 200mg
(capsule)
Kapvay® clonidine hydrochloride - 12-24 hours | 0.1mg 0.2mg
Alpha agonist extended-release (tablet)
Intuniv® guanfacine hydrochloride - 12-24 hours | 1mg 2mg 3mg 4mg

extended-release (tablet)
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Presenter
Presentation Notes
Strattera works well for adolescences. a2A receptor modulators (clonidine/guanfacine) help to improve NE reuptake. Great drugs for people with tuned dopamine and those that need more NE. Often good for oppositional symptoms and limbic symptom (anxiety). Stimulant with a2A may help to improve the anxiety symptoms from a stimulant. 


Bupropion

MOA: Norepinephrine-Dopamine Reuptake Inhibitor (NDRI) Molecule
Blocking Both Norepinephrine and Dopamine Reuptake Pumps

Formulations:

* Oral route only
* Immediate-release tablets are available in 75 mg and 100 mg strength.

e Extended-release forms of 12-hour hydrochloride salts formulations are
available in 100 mg, 150 mg, and 200 mg tablets.

* Off Label use for ADHD

University of Nevada, Reno
School of Medicine
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Presentation Notes
Weak stimulant action on the neurons. Helps a little. Great first line for adults, especially if smoking and alcohol use are comorbid. 


Viloxazine (Qelbree)

MOA: Selective NE reuptake inhibitor but does not affect the release of
NE. Also mildly increases D levels in the PFC without affecting release.

Formulations:

* Rapid and Extended Release
* Approved for adults and children

* No risk for abuse or misuse, generally safe and well tolerated

University of Nevada, Reno
@ School of Medicine
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Presentation Notes
Antidepressant in Europe for years. Has some serotonin affects. May be good for those with depression symptoms. MOA still not fully understood. 


Side Effects

Side effects of stimulants

* Loss of appetite, Upset stomach, Feeling restless or jittery, Racing
heartbeat, Trouble sleeping, Irritability or mood swings, Headaches,
Dizziness, Depression, Tics, Increased blood pressure

* Long-acting medicines may have greater effects on appetite and
sleep than short and intermediate-acting stimulants.

* Black Box: potential for abuse and diversion, and potential for
sudden death and serious cardiovascular effects if the drug is

: University of Nevada, Reno
misused. @ School of Medicine

Physician Assistant Studies




Common Concerns

mmmme  Change in personality

The long-term effects on people whose brains are still developing.

The risk of sudden death in people with heart conditions.

The increased risk for other psychiatric problems.

The potential for abuse.

University of Nevada, Reno
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Presentation Notes
-Long range data finds no evidence of “damage” to developing brains. The inverse may occur in that these kids go onto develop other mental illnesses as a result. Some data shows an upregulation of D receptors that is temporary
-Behavior may change, personality is enduring
-The American Heart Association recommends that all people, including children, have their heart evaluated (ECG) before starting stimulants. 
-When the medications are not dosed appropriately, or misused, there is risk of psychosis, SI, HI, AVH.
-When the medication is not dosed correctly or abused, yes there is risk for abuse


Medication Pearls

* Methylphenidate works better for kids, Adderall seems to be better
for adults

* Bupropion great drug for inattentiveness and depression

* Clonidine/Guanfacine great adjuncts to stimulants. Can use in the
afternoon. Great for those with sleep disturbance

* If the drug doesn’t work in the first couple of weeks, change it

* Lots of formulations, ask your patient what will work best for their
lifestyle

University of Nevada, Reno
* If they don’t take the drug, it won’t work! @ SeOuNOnL ECicinG

Physician Assistant Studies




Case Study 2023

* The patient started marriage counseling and ADHD coaching. She
hired an organizer for her home. She stopped Adderall. After trying
several different medications for ADHD, she settled on bupropion
450mg daily. She has noticed improved emotional regulation,
motivation, and attention. She is maintaining high productivity at
work and her relationships have been stable. She has been feeling

“good” for about a year now.
@
(
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Clinical Pearls and Summary

Shared decision-making —

Must engage in counseling or coaching —

Co-morbid conditions that may a result of ADHD
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Questions
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