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ADHD Overview

• ADHD prevalence among 8- to 15-year-olds: 8.7%

• ADHD prevalence among 18- to 44-year-olds: 4.4%

• Associated with chronic course 

• Circa 75% persistence from childhood into adolescence

• Circa 50% persistence from childhood into adulthood

• Associated with high degrees of psychiatric comorbidity

• Associated with impairment in multiple domains 

Kessler RC, et al. Am J Psychiatry. 2006;163(4):716-723. 
Newcorn J & Wilens T. Update on Pharmacotherapy of ADHD, Elsevier Press, 2022.
International Statement on ADHD, 2021.



Developmental Impact of 
Untreated ADHD
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Pliszka S. AACAP Work Group on Quality Issues. J Am Acad Child Adolesc Psychiatry. 2007;46(7):894-921. 
Brown TE, et al. Postgrad Med. 2010;122(5):42-51. 
Adler, Spencer, Wilens ADHD in Children and Adults, 2015, Cambridge Press.



Inattention

Impulsivity/Hyperactivity

ADHD: Core Symptom Areas



ADHD: Course of the Disorder
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Diagnosis of ADHD

• Developmentally inappropriate symptoms

• 6/9 Symptoms of Inattention, Hyperactivity or Combination

• 5/9 if ≥ 17 years of age (adult)

• 95% of cases are either combined or inattentive subtype

• Age of onset < 12 years

• Not accounted for by other disorder

• Can make diagnosis of Autism Spectrum and ADHD

• Diagnosis Clinically Derived 

• Rating Scales Helpful (Parent, School)

• Narrow: Vanderbilt (AAP), others

• Broadband: Child Behavior Checklist
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• Aap.org
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ADHD Scoring:
Predominantly Inattentive subtype ■
Must score a 2 or 3 on 6 out of 9 items 
on questions 1–9 AND ■ Score a 4 or 5 
on any of the Performance questions 
48–55 Predominantly 
Hyperactive/Impulsive subtype ■
Must score a 2 or 3 on 6 out of 9 items 
on questions 10–18 AND ■ Score a 4 
or 5 on any of the Performance 
questions 48–55 ADHD Combined ■
Requires the above criteria on both 
inattention and 
hyperactivity/impulsivity

Also screens conduct, oppositional, 
anxiety



WHO ADHD Screener
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Adults with ADHD Underreport 
Past Childhood Symptoms





These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.

Comorbidity in ADHD Is the Rule,
Not the Exception

• Substance use disorder, SUD.

• 1. McGough JJ, et al. Am J Psychiatry. 2005;162:1621-1627; 2. Chen Q, et al. PLoS One. 2018;13:e0204516; c. Banaschewski T, et al. Dtsch Arztebl Int. 2017;114:149-159.

• Prevalence of Psychiatric Comorbidities in Adults Aged 18 to 

64 Years With an ADHD Diagnosis[2]
• Psychiatric 

Comorbidities in 
Adults With ADHD

▪ Reported rates vary, 
but McGough et al 
found[1]

• 87% had ≥ 1

• 56% had ≥ 2

▪ Anxiety, depression,
and SUD are the
most common[1,2]

▪ Comorbidities shift from 
childhood
to adulthood[3]
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Developing a Treatment Plan: 
Education and Support
• Educate about ADHD and the individual’s strengths and 

weaknesses

• Use local and online resources for education and support  

• Aid in implementation of home, school, lifestyle accommodations 
(e.g., quiet work space, extra time for tests)

• Consider vocational assessment/career counseling 

• Set reasonable expectations of pharmacologic and psychosocial 
treatment

• Assist in transitions (e.g., → middle, high school, 
occupation/college)

Pliszka. AACAP Work Group on Quality Issues. J Am Acad Child Adolesc Psychiatry. 2007;46(7):894-921. 

Available at: 

http://www.aacap.org/cs/root/member_information/practice_information/practice_parameters/practice_parameter

s. 

Accessed January 19, 2009. Murphy. J Clin Psychology. 2005;61:607-619.



Psychotherapies Are Helpful for ADHD

• Focused psychotherapies: 

• Cognitive Behavioral 
Therapy

• Behavioral Therapy

• Parent-based training

• Organizational training

• Wellness /resilience: MGH 
Child Resiliency Program 

• Mindfulness/Meditation

• Coping skills

• All are telehealth friendly



MGH Randomized Controlled Trial of 
CBT for ADHD in Medication Treated Adolescents

4 Month Responder Status (% responders, n=46)

30% reduction on the ADHD rating scale=categorical responder, (Chi Sq (1) = 8.98, p=.00 for parent;  Chi Sq (1) = 5.87, p=.02 for 
adolescent)

Parent Report Adolescent Report

Sprich, et. al. J Child Psychology & Psychiatry. 2016.



Medications: 
Attention-Deficit/Hyperactivity Disorder

Pharmacological Treatment

Stimulants
Methylphenidate
Amphetamines

Alpha Agonists
Guanfacine (XR)
Clonidine (XR)
Guan XR or Clon XR + 

stimulants

Atomoxetine

Viloxazine XR

Centanafadine

Antidepressants
Bupropion 
Tricyclics

Combination/others
Modafinil
Memantine

FDA Approved

Update on Pharmacotherapy of ADHD. Child 

Adoles Psych Clin N Am. Newcorn & Wilens

(eds.), Elsevier Press; 2022.

Not FDA Approved



Wilens TE et al. Postgrad Med 2010;122(5):97-109; Newcorn JH, Wilens TE. 
Child Adolesc Psych Clin N Am 2022;31(3):xiii-xiv; www.drugs.com. 

Medications for ADHD

Amphetamine
Methylphenidate

Viloxazine

Clonidine

Guanfacine Bupropion

Modafinil

Memantine



This cross-sectional study of children 
with parent-reported ADHD suggests 
that most were not receiving ADHD 
medications and had never received 
outpatient mental health care



Methylphenidate (MPH) in ADHD
Medication Starting Dose Maximum Dose* Duration

Ritalin IR® 5 mg QD/BID 2 mg/kg/day 4 hr / BID

Focalin® 2.5 mg QD/BID 1 mg/kg/day 4–5 hr / BID–TID

Focalin XR® 5 mg QD 1 mg/kg/day 10–12 hr QD

Daytrana® 10 mg 6–16 hr

Concerta® 18 mg QD 2 mg/kg/day 12 hr / once

Metadate CD® 20 mg QD 8 hr / once

Ritalin LA® 20 mg QD 8 hr / once

Quillivant XR® <10 mg QD 12 hr / once

Quillichew ER® <10 mg QD 8 hr / once

Cotempla XR-ODT®

(disintegrating tab) 
8.6 mg QD 51.8 mg 12 hr / once

Aptensio XR® 10 mg QD 2 mg/kg/day 12 hr / once

Adhansia XR® 25 mg QD 12 hr / once

Jornay PM®

(delayed release)
20 mg QD 100 mg 12 hr / once

Azstarys™
(serdexMPH, MPH)

26.1/5.2 mg QD 52.3/10.4 mg 13 hr / once

Wilens TE, et al. CNS News. 2007. 
Wilens TE, et al. Postgrad Med. 2010;122(5):97-109. 
Childress A. The Stimulants in Update in the Update in the Pharmacotherapy of ADHD. Child Adolesc Psych Clin N Am. Newcord & 
Wilens (eds.), Elsevier Press, 2022. 
www.drugs.com. US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. 
www.accessdata.fda.gov/scripts/cder/daf/.

*May exceed FDA approved dose.



Amphetamine (AMPH) in ADHD
Medication Starting Dose

Maximum Dose*
Usual Dosing

Duration

Adderall® 2.5–5 mg QD 1.5 mg/kg/day 6 hr / BID

Adderall XR® 2.5–5 mg QD 12 hr / QD

Vyvanse® 30 mg QD 12–14 hr / QD

Mydayis® 12.5 mg QD 50/25 mg (adults/adolescents) To 16 hr / QD

Dexedrine Tablets® 2.5–5 mg BID 1.5 mg/kg/day 3–5 hr / BID–QID

Evekeo® 2.5–5 mg BID 3–5 hr / BID–QID

Dexedrine Spansule® 5 mg QD 6 hr / QD–BID

Dyanavel® XR
(suspension) 

2.5–5 mg QD 1.5 mg/kg/day 13 hr / QD

Adzenys XR-ODT®

(disintegrating tab) 
6.3–12.5 mg QD 12.5 mg (adolescents) 12 hr / QD

Xelstrym 
(Patch)

4.5 mg 12 hr/ QD

Wilens TE, et al. CNS News. 2007. 
Wilens TE, et al. Postgrad Med. 2010;122(5):97-109. 
Childress A. The Stimulants in Update in the Update in the Pharmacotherapy of ADHD. Child Adolesc Psych Clin N Am. Newcord & Wilens (eds.), 
Elsevier Press, 2022. 
www.drugs.com. US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.

*May exceed FDA approved dose.



Adverse Effects of Stimulants

• Adverse effects (AEs) are similar for all stimulants

• Decreased appetite

• Insomnia

• Headache

• Stomachache

• Irritability/rebound phenomena

• Rates of these AEs may be high prior to any medical 
intervention; thus, baseline levels should always be obtained

Wilens T, Spencer T. In: Child and Adolescent Psychiatric Clinics of North America. Philadelphia, Pa: Saunders Press; 2000;573-604.



GXR, n=157; 

Placebo, n=157; 

Dosing to 7 mg/day.

Percentage of responders
(full analysis set). 

Response was defined as a
percentage reduction from 

the baseline visit in the 
ADHD-RS-IV total score of
≥ 30% and a CGI-I of 1 or 2. 

Guanfacine XR in Adolescent ADHD 

CGI-I = Clinical Global Impressions–Improvement Wilens TE, et al. J Am Acad Child Adolesc Psychiatry. 2015;54(11):916-
925.e2. 



Atomoxetine
Uses

• Uncomplicated ADHD

• Refractory ADHD

• Comorbid ADHD

• Anxiety or depressive disorders

• Tic disorders

• Disruptive disorders

• Substance use disorders

Safety

• Rare hepatitis reported

• Rare possibility – NO LFTs necessary

• Slight increase in irritability and suicidal ideation reported in clinical trials

• 0.037% atomoxetine vs. 0.0% placebo

• One suicide attempt/1,357 cases; no suicides



Viloxazine for ADHD
• Noradrenergic & Serotonergic 

reuptake inhibitor 

• Studies in children->adults

Findings

• Improvement in 100/200 mg 
(children); 200/400 (adolescents), and 
600 mg (adults)

• Improvement noted at week 1

• Overall response rate circa 50%

Nasser, et al. Clin Ther. 2020:x42(8):1452-1466.



Viloxazine for ADHD

Dosing

• 100 mg x 1 week; then increase by 100 mg daily until target dose 
(e.g., 200 or 400 mg in child/adolescents; 600 mg in adults)

Side effects

• Somnolence, decreased appetite, headache, insomnia

Drug interactions

• Careful with p448 1A2 inhibition

• Caffeine, duloxetine

Nasser, et al. Clin Ther. 2020:x42(8):1452-1466.
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Design: Meta analysis of 4 Randomized Controlled Trials
Subjects: 1154 Children and Adolescents
Outcome: Conners executive function T score

Findings: 
Significant improvement vs placebo
53% of patients improved in terms of executive functioning 
(versus 35% on placebo



• Most common 
TEAEs: 
nausea, 
insomnia, 
constipation, 
headache, 
fatigue, 
somnolence, 
decrease 
appetite, 
migraine, dry 
mouth

Viloxazine ER Effect on Depression and Anxiety 
Symptoms in ADHD

• Adler L et al J Clin Psychiatry. 2026 May 27;87(2):25m16234. doi: 10.4088/JCP.25m16234.



Centanafadine

• Brand name: Simtriyo

• Recently FDA approved for ADHD in children, adolescents, and adults

• Mechanism of action dopamine, norepinephrine, and serotonin reuptake 
inhibition

• Black box (class labeling) : Suicidal ideation and behaviors in pediatric 
patients aged 6yrs and older; Abuse, misuse, and addiction

• Dosing: 140 mg, 210 mg, and 280 mg (sprinkled caps: can be opened)
• Children & Adolescents: Start at 140 mg/day (or less); increase to maximum of 140 

mg (20-35 kg), 210 mg (35-50 kg) or 280 mg daily (>50 kg)

• Adults (start at 210; can increase to 280 mg daily)

• Adverse effects: Appetite suppression, rash, headaches, insomnia, dry 
mouth



• Adverse effects 
occurring in ≥2% of 
either CTN group and at 
a greater rate than 
placebo:

• Decreased appetite, rash, 
vomiting, upper 
respiratory infection, 
fatigue, nausea, 
streptococcal 
pharyngitis, somnolence, 
pyrexia, and cough

Centanafadine is Efficacious in Children (6-12 yr) with 
ADHD

• Ward et al, presentation at Psychiatric Congress, 2024. 

Generally, well tolerated in preschool-aged children (aged 4‒5 years) 

over 6 weeks of treatment



• Adverse Effects: 
Decreased 
appetite, 
headache, 
nausea, rash, 
somnolence, 
fatigue, abd pain

• Time to rash 
(largely higher 
dose: mean 9 d) 

Centanafadine is Effective in Adolescents with ADHD

Ward et al, J Am Acad Child Adolesc Psychiatry 2026;65(6):805-817



Centanafadine (CTN) is Efficacious in Adults with 
ADHD

• Adler L et al J Clin Psychopharmacol 2022 Sep-Oct;42(5):429-439

Mechanism: 

Tri-amine reuptake 

inhibitor (norepinephrine, 

dopamine, serotonin)

Side effects:

headache, decreased 

appetite, insomnia, dry 

mouth



Efficacy of Centanafadine for Executive Functioning and 
Learning Problems in Children and Adolescents with ADHD

• Wilens et al J Child Adolesc Psychopharmacol. 2026 Jun;36(5):266-277. doi: 10.1177/10445463261441745. 



Non-FDA Approved, Non-Stimulants in ADHD

• Bupropion

• RCTs in Children (and adults)

• Generally smaller effect size (ES) vs. stimulants

• Modafinil

• Multiple RCTs positive in children (careful with Stevens-Johnson Syndrome)

• Failed RCTs in adults

• Tricyclics (imipramine, nortriptyline, desipramine)

• Multiple RCTs in children/adolescents and adults

• Longer term persistent effect without tolerance

• Serum levels, ECG monitoring recommended

• Memantine

• (+) RCT in adults (Mohammadzadeh et al. Human Psychoharm. 2019)

• Less effective than MPH in parallel study (Iran, J Psych. 2015)

• Improvements in ADHD, executive functioning, social cognition

Newcorn, et al. Nonstimulants in Update in Pharmacotherapy of ADHD, Newcorn and Wilens (eds.), Elsevier Press, 2022.l Joshi 
et al, JAMA Network 2025



Managing Comorbidity Pharmacologically 
in ADHD
• Identify if comorbid symptoms are an autonomous disorder (MDD) or 

related to ADHD or its treatment (e.g., dysphoria on stimulants)

• Treat more severe disorder initially (e.g., mood disorder)

• If mild/moderate anxiety or disruptive/impulsive/aggressive behaviors, 
consider treating ADHD and monitor carefully

• In general, co-administration of SSRI/SNRI, SGAs, mood stabilizers are safe 
with stimulants; caveat-some interactions with nonstimulants (e.g., FLX 
and atomoxetine; duloxetine and viloxazine XR)

• ADHD can be treated in parallel with substance use disorders (in treatment)

• ADHD response is often influenced by comorbid disorder response

Newcorn & Wilens, Update in ADHD Pharmacotherapy. Child Adoles Psych Clin N Am. Elsevier, 2022.



What Do We Know 
About Long-term 
Outcomes in 
Medication Treated 
ADHD Youth 
Growing  Up?



Typically developing (non-ADHD; N=5378)

Treated ADHD (N=273)

Untreated ADHD (N=1002)

Wu et al., 2024; Neuropsychopharmacology; https://doi.org/10.1038/s41386-024-01831-
4

ABCD Study
Cross sectional study
Aged 9-11 years



(from Boland, et al , Psychiatric Research 2020))

Long Term Studies of ADHD: 

Stimulant Treated vs. Untreated
Odds ratios and hazard ratios <1 indicate decreased risk in medicated vs. unmedicated ADHD patients 

Decreased Odds Increased Odds

Study                Outcome

Reduced 

Risk

Increased 

Risk

Study                          Outcome

Pooled OR (95% CI)=0.75 (0.70, 0.80); 

p<0.001

Pooled HR (95% CI)=0.73 (0.59, 0.91); 

p=0.005

A. Odds Ratios B. Hazard Ratios
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What about short- and longer-term side 
effects of medication treatment?

Height and Weight
Cardiovascular
Pregnancy? 
Dementia?



Conclusions: This review of ecologically informative 

samples revealed that the effects of stimulant treatment 

on growth trajectories are mainly small and transient. 

These effects seem to be clinically insignificant for most 

youth with ADHD who receive stimulant treatment from 
childhood onto adolescence and adulthood.



Study of MPH Safety

N=1410 participants 

756 in MPH group

398 in no-MPH group

263 controls

Findings

MPH vs no MPH no difference on 

height, psych onset, or neuro adverse 

effects

Increase in BP/HR
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Design
Swedish registry study
N=278,027 (6-64 yrs)
Mean 4 yr follow-up
2007-2020

Findings:
10,388 (3.7%) with CVD (cardiovascular disease)
Longer duration meds-more CVD
Hypertension main finding>arterial disease
Each 1 yr (only for 3 yrs) increased risk

Caveat: 
Non-US data (US studies not supportive)
Retrospective matching
Main finding hypertension
Recent study from same group-lower mortality



Design:
Swedish study 2007-2018
Ages 6-64 years with ADHD
148 578 individuals with ADHD 

84 204 (57%) initiated ADHD 

medication

F/u ADHD to death, 2 yrs post 

ADHD Dx, lost to f/u

Findings:

Lower mortality in treated vs 

untreated groups

ADHD medication associated with 

HR 0.79 for all cause mortality 

(especially unnatural causes)

Conclusion:

Lower mortality associated with 

ADHD treatment



Cooper, et al. The New England Journal of Medicine. 2011; 365(20) 18960-1904.

ADHD Meds are Not Associated 
with Adverse CV Outcomes: Children



What to Do at Evaluation 
(AHA Guidelines)

• Medical History (essentially screening of sudden death risk)

• Personal congenital or acquired cardiac disease

• Palpitations, chest pain, syncope, seizures, post-exercise symptoms

• Family history or premature cardiac disease (<30 yrs of age)

• Other meds (including OTC) 

• Routine med history (neurological, etc.)

• BP/heart rate – particularly in adults

• Peds: no ECG, Holter, or GXT

• Adults: work-up as indicated

• Suspicion of CV defect (e.g., IHSS, ARVD) --w/u as indicated

• Monitor above during treatment

• Issues of informed consent

Gutgesell H, et al. Circulation 1999:99:979-982.
AAP Guidelines 2008.
Perrin, et al. Pediatrics. 2008.
Wilens, et al. Pediatrics. 2006.
Cooper, et al. NEJM. 2012.
Cooper, et al. JAMA. 2012.
Hammerness, et al. in Updates on Pharmacotherapy of ADHD. 
Newcorn & Wilens (eds.), Elsevier Press 2022.



Design:
Population based cohort study
Swedish registry study
N=861,650 children born 
2008-2107
Examined amphetamine, methylphenidate, 
atomoxetine
Examination of exposed pregnant mothers vs 
those off meds at conception
Findings:
No increased risk for any ASD, ADHD, or other 
neurodevelopmental disorder in offspring
Additional metanalyses with Danish cohort study 
resulted in similar outcome
[N=4 large recent datasets with similar outcomes]



Other Treatments for ADHD?



Other treatments for ADHD

• Transcranial magnetic stimulation (FDA approved)

• Digital therapeutics (e.g. Akili Endeavor)(FDA approved)

• Cognitive training (not FDA approved)

• Naturalceuticals (not FDA approved)
• Fish oils

• S-adenosyl methionine (SAMe)

• Ginko and others

• Combination OTC 

McGough, et al. J Am Acad Adolesc Psychiatry. 2019;58(4):403-411; Stamatis et al Npj Ment Health Res 2024 Jun 19;3:30. doi: 10.1038/s44184-024-

00075-w

https://doi.org/10.1038/s44184-024-00075-w


Summary

• ADHD is common, worldwide, chronic and functionally 
impairing

• Treatment of ADHD includes educational planning, 
nonpharmacological and pharmacological options

• Multiple stimulant preparations and nonstimulants available 
for ADHD

• Long term outcomes more favorable with pharmacological 
treatment



QUESTIONS?


