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Ritalin IR®
Focalin®
Focalin XR®
Daytrana’®
Concerta’®
Metadate CD°
Ritalin LA®
Quillivant XR®
Quillichew ER®
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51.8 mg
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100 mg
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4 hr /BID
4-5 hr / BID-TID
10-12 hr QD

6-16 hr
12 hr / once
8 hr / once
8 hr / once
12 hr / once
8 hr / once

12 hr / once

12 hr / once
12 hr / once

12 hr / once

13 hr / once
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Adderall® 2.5-5mg QD 1.5 mg/kg/day 6 hr / BID
Adderall XR® 2.5-5mg QD 12 hr/ QD
Vyvanse® 30 mg QD 12-14 hr / QD
Mydayis® 12.5 mg QD 50/25 mg (adults/adolescents) To16 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
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(suspension) 2.5-5mg QD 1.5 mg/kg/day 13hr/ QD
-ODT®

ac::ien:?g:(alzi::;b) 6.3-12.5 mg QD 12.5 mg (adolescents) 12 hr/ QD

Xelstrym 45me 12 he/ QD
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Attention-Deficit/Hyperactivity Disorder Medications
and Long-Term Risk of Cardiovascular Diseases

Le Zhang, PhD; Lin Li, PhD; Pontus Andell, MD, PhD; Miguel Garcia-Argibay, PhD; Patrick D. Quinn, PhD;
Brian M. D'Onofrio, PhD; Isabell Brikell, PhD; Ralf Kuja-Halkola, PhD; Paul Lichtenstein, PhD;
Kristina Johnell, PhD; Henrik Larsson, PhD; Zheng Chang, PhD

IMPORTANCE Use of attention-deficit/hyperactivity disorder (ADHD) medications has
increased substantially over the past decades. However, the potential risk of cardiovascular
disease (CVD) associated with long-term ADHD medication use remains unclear.

OBJECTIVE To assess the association between long-term use of ADHD medication and the risk
of CVD.

DESIGN, SETTING, AND PARTICIPANTS This case-control study included individuals in Sweden
aged 6 to 64 years who received an incident diagnosis of ADHD or ADHD medication
dispensation between January 1, 2007, and December 31, 2020. Data on ADHD and CVD
diagnoses and ADHD medication dispensation were obtained from the Swedish National
Inpatient Register and the Swedish Prescribed Drug Register, respectively. Cases included
individuals with ADHD and an incident CVD diagnosis (ischemic heart diseases,
cerebrovascular diseases, hypertension, heart failure, arrhythmias, thromboembolic disease,
arterial disease, and other forms of heart disease). Incidence density sampling was used to
match cases with up to 5 controls without CVD based on age, sex, and calendar time. Cases
and controls had the same duration of follow-up.

EXPOSURE Cumulative duration of ADHD medication use up to 14 years.

MAIN OUTCOMES AND MEASURES The primary outcome was incident CVD. The association
between CVD and cumulative duration of ADHD medication use was measured using
adjusted odds ratios (AORs) with 95% Cls.

RESULTS Of 278 027 individuals with ADHD aged 6 to 64 years, 10 388 with CVD were
identified (median [IQR] age, 34.6 [20.0-45.7] years; 6154 males [59.2%]) and matched with
51672 control participants without CVD (median [IQR] age, 34.6 [19.8-45.6] years; 30 601
males [59.2%]). Median (IQR) follow-up time in both groups was 4.1 (1.9-6.8) years. Longer
cumulative duration of ADHD medication use was associated with an increased risk of CVD
compared with nonuse (O to =1 year: AOR, 0.99 [95% CI, 0.93-1.06]; 1to =2 years: AOR,
1.09 [95% Cl, 1.01-1.18]; 2 to =3 years: AOR, 1.15 [95% Cl, 1.05-1.25]; 3 to =5 years: AOR, 1.27
[95% Cl, 117-1.39]; and >5 years: AOR, 1.23 [95% Cl, 1.12-1.36]). Longer cumulative ADHD
medication use was associated with an increased risk of hypertension (eg, 3 to =5 years:
AOR, 1.72 [95% ClI, 1.51-1.97] and >5 years: AOR, 1.80 [95% Cl, 1.55-2.08]) and arterial disease
(eg, 3 to =5 years: AOR, 1.65 [95% Cl, 1.11-2.45] and >5 years: AOR, 1.49 [95% Cl, 0.96-2.32]).
Across the 14-year follow-up, each 1-year increase of ADHD medication use was associated
with a 4% increased risk of CVD (AOR, 1.04 [95% Cl, 1.03-1.05]), with a larger increase in risk
in the first 3 years of cumulative use (AOR, 1.08 [95% Cl, 1.04-1.11]) and stable risk over the
remaining follow-up. Similar patterns were observed in children and youth (aged <25 years)
and adults (aged =25 years).

CONCLUSIONS AND RELEVANCE This case-control study found that long-term exposure to
ADHD medications was associated with an increased risk of CVDs, especially hypertension
and arterial disease. These findings highlight the importance of carefully weighing potential
benefits and risks when making treatment decisions about long-term ADHD medication use.
Clinicians should regularly and consistently monitor cardiovascular signs and symptoms
throughout the course of treatment.

JAMA Psychiatry. 2024;81(2):178-187. doi:10.1001/jamapsychiatry.2023.4294
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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:

Retrospective matching

Main finding hypertension

Recent study from same group-lower mortality
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Context More than 1.5 million US adults use stimulants and other medications labeled
for treatment of attention-deficit/hyperactivity diserder (ADHD). These agents can in-
crease heart rate and blood pressure, raising concerns about their cardiovascular safety.

Objective To examine whether current use of medications prescribed primarily to
treat ADHD is associated with increased risk of serious cardiovascular events in young
and middle-aged adults.

Design, Setting, and Participants Retrospective, population-based cohort study
using electronic health care records from 4 study sites (Optumlnsight Epidemiclogy,
Tennessee Medicaid, Kaiser Permanente California, and the HMO Research MNet-
work), starting in 1986 at 1 site and ending in 2005 at all sites, with additional covar-
iate assessment using 2007 survey data. Participants were adults aged 25 through 64
years with dispensed prescriptions for methylphenidate, amphetamine, or atomaox-
etine at baseline. Each medication user (n=150359) was matched to 2 nonusers on
study site, birth year, sex, and calendar year (443 198 total users and nonusers).

Main Outcome Measures Serious cardiovascular events, including myocardial in-
farction (M), sudden cardiac death (SCD), or stroke, with comparison between cur-
rent or new users and remote users to account for potential healthy-user bias.

Results During 806 182 person-years of follow-up (median, 1.3 years per person), 1357
cases of MI, 296 cases of SCD, and 575 cases of stroke occurred. There were 107 322
petson-years of current use (median, 0.33 years), with a crude incidence per 1000 person-
years of 1.34 (95% Cl, 1.14-1.57) for MI, 0.20 (5% Cl, 0.20-0.42) for SCD, and 0.56
(95% CI, 0.43-0.72) for stroke. The multivariable-adjusted rate ratio (RR) of serious car-
diovascular events for current use vs nonuse of ADHD medications was 0.83 (95% CI,
0.72-0.96). Among new users of ADHD medications, the adjusted RR was 0.77 (35%
Cl, 0.63-0.94). The adjusted RR for current use vs remote use was 1.03 (95% CI, 0.86-
1.24); for new use vs remote use, the adjusted RR was 1.02 (95% Cl, 0.82-1.28); the
upper limit of 1.28 corresponds to an additional 0.19 events per 1000 person-years at
ages 25-44 years and 0.77 events per 1000 person-years at ages 45-64 years.

ETWEEN 2001 AND 2010, USE
of medications labeled for

Conclusions Among young and middle-aged adults, current or new use of ADHD

medications, compared with nonuse or remote use, was not associated with an in-
treatment of attention-deficit/  creased risk of serious cardiovascular events, Apparent protective associations likely
hyperactivity disorder (ADHD)  represent healthy-user bias.

increased even more rapidly in adults  jama, 207 1:20624):doi: 10. 7007 /jama. 2011.1830
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JAMA Psychiatry | Original Investigation
Prescription Stimulant Use During Pregnancy
and Risk of Neurodevelopmental Disorders in Children

Elizabeth A Suarez, MPH_ PhD. Brian T Batenan, MD. MS: Scria Hermandez-Diaz. M. DrPt:
Lareen Strauh, MD, M5; Christopher 1 McDougle, MD; Kathesine L Wisner, MD, MS: Kathryn | Grag, MO, PhD:

Conclusions

The results of this cohort study of pregnant
individuals and their children in 2 large health
care utilization databases in the US suggest
that in utero exposure to
amphetamine/dextroamphetamine and
methylphenidate are not associated with an
increase in neurodevelopmental disorders in
children

mncluded 1773 501 stimulant-unexposed, 2372 amphetamine/dextroamphetamine-exposed,
and 337 methylphenidate-exposad pregnancies with a mean (SD) age of 316 (4.6) years. In
unadjusted analyses, amphetamine/dextroamphetamine and methylphenidate axposure
were associated with a 2- to 3-fold increased risk of the neurodevelopmental outcomes
considered. After adjustment for messured confounders, amphetamine /dextroamphetamine
exposure was not associated with any outoome (autism spectrum disorder: hazard ratio [HR].
0.80; 95% C1, 0.56-114]; ADHD- HR, 1L.O7; 95% C1, 0.89-1.28; any neurodevelopmental
disorder- HR, 0081; 95% C1, 0.81-1.28). Methylphenidate exposure was assodated with an
mcreased risk of ADHD (HR, 1.43; 95% C1, 112-L82]) but not other cutcomes after adustment
{autism spectrum disorder: HR, 1.06; 95% Cl, 0:62-1.81; any neurodevelopmental disorder:
HR, 115; 953 CI, 0.97-1.36). The association between methyiphenidate and ADHD did nat
parsest in sensitivity analyses with stricter control for confounding by matemnal ADHD.

mcrease the risk of childhood neurodevelopmental disorders.

CONCLUSIONS AND RELEVANCE The findings in this study suggest that amphetamine/ JAMA Psychiatry. doi:10.1001/jamapsychiatry.2023.5073
daxtroamphetamine and methylphenidate exposure in utero are not likely to meaningfully Published online January 24, 2024.
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Figure 3. Complementary Analysis of the Association Between Attention-Deficit/Hyperactivity Disorder (ADHD) and the Risk of Dementia

Original Investigatic
Reduced risk : Increased risk
Ad u It Atte n Model fitted HR (95% CI) of dementia : of dementia P value
Sex and ADHD interaction
Stephen Z. Levine, PhD; Male 2.50 (1.75-3.57) - <.001
Michal Schnaider Beeri, Female 3.29 (2.25-4.82) — . <.001
Smoking status and ADHD interaction
Nonsmoker 3.08 (2.23-4.26) i —— <.001
Abstract Smoker 2.14 (1.35-3.41) : DI — .001
Age at beginning of study
. <60 2.88(1.99-4.17 —a— .001
IMPORTANCE Evide y ¢ ) )
) ) ) >60y 2.21(1.43-3.43) R <.001
with an increased risl Dementia onset
untested. Early 5.50(3.01-10.07) — <.001
[ Late 2.40(1.79-3.22) —a— <.001
No. of ADHD diagnoses
OBJECTIVE Toexan 1 2.55(1.71-3.80) —a— <.001
>1 2.90 (2.02-4.15) —a— <.001
DESIGN, SETTING, £ ADHD fixed over time 1.91 (1.49-2.44) —0— <.001
109 218 members of Stimulant exposure and ADHD
h dth Stimulant unexposed x ADHD 3.10(2.33-4.12) —m— <.001
1952 who entered th Stimulant exposed x ADHD 1.51 (0.76-3.00) - 24
followed up to Febru Restricted to ADHD-present 0.88 (0.44-1.77) = 73
was conducted from (medication exposed vs unexposed)
Exclusion during initial years
D of follow-up
EXPOSURE Adult Al 2y 7.68 (4.43-13.32) e S <.001
diagnosis (using the | 10y 4.30(2.97-6.22) o <01
g g 15y 3.12 (2.36-4.12) —a— <.001
Statistical Classificati : . T !
0.3 1 10 30
HR (95% CI)

HR indicates hazard ratio from the Cox proportional hazards regression model. 95% Cls are Wald 2-sided 95% Cls. P values are for test of the hypothesis HR = 1vs the hypothesis
HR=1.

{f] JAMA Network Open. 2023;6(10):e2338088. doi:10.1001/jamanetworkopen.2023.38088 October 17,2023  7/M
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Randomized Controlled Trial > J Clin Psychiatry, 2023 Oct 2:84{6:23m 14934,
doi: 10.4088/1CP.23m 14934,

Solriamfetol for Attention-Deficit/Hyperactivity
Disorder in Adults: A Double-Blind Placebo-
Controlled Pilot Study

Craig BH Surman ' 2, Daniel M Walsh 1, Nora Horick *, Maura DiSalvo 7, Chioe Hutt Vater 7,
Daniel Kaufman !

Affiliations 4 expand
PMID: 37819836 DOl 10.4088/ICP.23m 14934

Abstract

Oiyective: Some individuals with attention-deficit/hyperactivity disorder (ADHD) may not tolerate or
adequately respond to currently available treatments. This study examined whether solriamfetol could
have a favorable patiem of effects and tolerability as a treatment for ADHD in adults,

Methods: Sixty adults with DSM-5 ADHD participated from August 2021 through January 2023 ina
remotely conducted, randomized, double-blind, placebo-controlled, 6-week dose-optimization trial of
75 mg or 150 mg of sclriamfetol. Measures included the Adult ADHD Investigator Symptom Rating
Scale (AISRS), which was our primary outcome measure, as well as the Clinical Global Impressions
scale (CG), vital signs, the Global Assessment of Functioning [GAF), the Behavior Rating Inventory of
Executive Function-Adult Form (BRIEF-A), the Epworth Sleepiness Scale (ESS), the Pittsburgh Sleep
Quality Index (P51}, and a modified Adult ADHD Self-Report Scale (MASRS).

Results: Solriamfetol was well tolerated, with no significant effect on mean heart rate (+3.7 vs +2.2
bpm, P = .5609), systolic blood pressure (+2.4 vs +1.5 mm Hg, P = .6474), or diastolic blood pressure
{+1.1wvs +1.5 mm Hg, P = .8117), There was no statistically significant treatment affect on occurrence
of adverse events, Compared to individuals on placebo, individuals on solrfiamfetol treatment
experenced adverse events at a rate of at least 10 percentage points higher in the categories of
decreased appetite, headache, gastrointestingl, insomnia, increased energy, cardiovascular, and
neurclogic. Compared to individuals on placebo, by study endpoint, 2 greater proportion of
individuals in the treatment group met the a priori-defined treatment response (CGI score indicating
much orvery much improved and AISRS score reduced = 25%: 43% vws 8.9%, P = .0020); those treated
with solriamfetol also had greater improvement in total AISRS scores by week 3 through week 6 (P =
0012, week & effect size = 1.09), Significantly more salrizmfetol-treated adults than placebo-treated
adults had 0.5-standard deviation improvement in T-score on the BRIEF-A Global Executive Composite
(P = .0173); those treated with solriamfetel also had greater mean change in GAF scare (4.8 vs -0.3, P
= 0006} and greater mean MASRS total score change (P = .0047: effect size = 1.23). Mean E5S score
improved more with solriamfetol than with placebo (P = .0036), but this difference did not predict
AISRS response (P = ,3735). There was no significant association between solriamfetal and change in
PSSOl scores,

Conclusions: Solriamfetal may be a novel and effective treatment for the management of ADHD in
adults. Further replication in larger trials is indicated.
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Study of sleep agent in ADHD
N=60 adults
6 Week Study; 75 or 150 mg

Findings vs Placebo:

Response rate 45% vs 7% (p0.002)
Effect Size 1.1

Improved Executive Functioning
Good tolerability-no effect on CV or
sleep

Multisite RCT underway
Not FDA approved for ADHD
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Abstract

Importance: Transcranial direct current stimulation (tDCS) may improve symptoms of inattention in
adults with attention-deficit/hyperactivity disorder (ADHD). However, previous trials are characterized
by small sample sizes, hetercgeneous methodologies, and short treatment periods using dinic-based
tDCS.

Objective: To determine the efficacy and safety of home-based tDCS in treating inattention
symptoms in adult patients with ADHD.

Design, setting, and participants: Randomized, double-bling, parallel, sham-contrelled dinical triz
{tDCS for the Treatment of Inattention Symptoms in Adult Patients With ADHD [TUNED]), conducted
from July 2019 through July 2021 in a single-center outpatient academic sefting. Of 277 potential
participants screened by phone, 150 were assessed for eligibility on site, and 64 were included.
Participants were adults with ADHD, inattentive or combined subtype. Exclusion criteria included
current stimulant drug treatment, current moderate to severe symptoms of depression or anxiety,
diagnosis of bipolar disorder with a2 manic or depressive episode in the last year, diagnosis of
schizophrenia or ancther psychotic disorder, and diagnosis of autism spectrum disorder; 55 of
participants completed follow-up after 4 weeks.

Interventions: Thirty-minute daily sessions of home-based tDCS for 4 weeks, 2 mA anodal-right and
cathodal-left prefrontal stimulation with 35-cm2 carbon electrodes.

Main outcomes and measures: Inatientive scores in the dinician-administered version of the Adult
ADHD Self-report Scale version 1.1 {CASRS-I).

Results: Included in this trial were 64 participants with ADHD (31 [48%] inattentive presentation and
33 [52%] combined presentation), with @ mean (SD) age of 38.3 (9.6) years. Thirty participants (47%)
were women and 34 {53%) were men. Fifty-five finished the trial. At week 4, the mean (5D) inattention
scare, as measured with CASRS-I, was 18.85 (5.79) in the active tDCS group and 23.63 (3.97) in the
sham tDCS group. Linear mixed-effects models revealed a statistically significant treatment by time
interaction for CASRS-1 (Binteraction = -3.18; 95% Cl, -4.60 to -1.75; P < .001), showing decreased
symptoms of inattention in the active tDCS group over the 3 assessments compared to the sham
tDCS group. Mild adverse events were more freguent in the active tDCS group, particularly skin
redness, headache, and scalp burn.

Condusions and relevance: In this randomized clinical trial, daily treatment with 2 home-based tDCS
device over 4 weeks improved attention in adult patients with ADHD who were not taking stimulant
medication. Home-based tDCS could be a nonpharmacological altemative for patients with ADHD.
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Multisite study of home based tDCS

Design: N= 64 adults with ADHD (31 [48%]
inattentive presentation and 33 [52%)]
combined presentation)

Mean age 38.3 (9.6) years.

Findings: At week 4, the mean (SD)
inattention score, as measured with CASRS-I,
was 19 (5.79) in the active tDCS group and
24 (3.97) in the sham tDCS group (P <.001)

Conclusion: Home based tDCS improved
inattention
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