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Adult ADHD: Issues and Answers

Adult ADHD and Sleep Complaints—

How the Diagnoses Can Overlap

Attention-deficit/hyperactivity disorder (ADHD) and sleep
disorders can overlap and confuse the diagnosis of a patient who
exhibits particular symptoms. Sleep disorders such as insomnia,
sleep apnea, and narcolepsy can increase ADHD symptoms,'
whereas ADHD can result in sleep disturbances whether they are
part of the condition or a side effect of medication. Regardless,
both sleep disorders and ADHD can cause cognitive impairment.
Recent studies have focused on sleep disorders and ADHD with an
emphasis on sleep-disordered breathing (SDB), restless legs
syndrome (RLS), sleep quality in patients with ADHD, and
primary hypersomnia.

Sleep-Disordered Breathing in ADHD

New evidence shows that sleep disorders can be found in adults
with ADHD who report poor sleep quality, daytime fatigue, or
both traits, and that these traits should not be simply attributed to
ADHD status or medication effects alone. A Harvard University-
based pilot study by Surman and colleagues identified SDB using
polysomnography and sleep quality assessments in 6 adults with
carefully diagnosed ADHD (2 with inattentive; 4 with combined)
with comorbid sleep fragmentation problems (early/middle
insomnia, snoring, apnea, daytime drowsiness).” The premise for
the study was that the prevalence of ADHD and SDB requires
clarification of the contribution of SDB in individuals diagnosed
with ADHD (see Sidebar - What is SDB?). The polysomnography
analysis found clear evidence of SDB in all patients. Although it is
possible that SDB was the primary cause of the symptoms
diagnosed as ADHD in some of the individuals in this relatively
small study, these conditions are not mutually exclusive. In fact,
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they may be comorbid in some adults and should be treated
separately because sleep fragmentation itself can impair attention,
mood, and memory. Clarification of whether comorbidity between
ADHD and SDB occurs due to chance alone would require a larger
study in both SDB and ADHD populations. This study does provide
evidence that SDB can be present in adults with rigorously
diagnosed ADHD who also express sleep complaints and highlights
the potential importance of identifying comorbid sleep disorders,
and particularly SDB in ADHD participants.

ADHD and Restless Legs Syndrome

Restless legs syndrome occurs in approximately 2.5% to 10% of the
population.® Patients with RLS often have severe insomnia because
of leg discomfort and periodic limb movements that interfere with
sleep onset. Attention deficit/hyperactivity disorder and RLS are
linked by 2 characteristics: sleep disruption and hyperactivity. The
latter has been seen in schoolchildren with RLS who are unable to
remain seated because of the need to walk around to get rid of
their leg discomfort.* Thus, it would appear that hyperactivity

can lead to inattention through the mechanism of leg discomfort.
Wagner and colleagues from Rutgers School of Pharmacy did a
study to determine the occurrence of symptoms of ADHD in
adults with RLS as compared with ADHD controls with insomnia
and non-ADHD controls.' Patients with RLS had significantly more
ADHD symptoms than insomnia patients or controls using
age-adjusted total DSM-IV ADHD scores [See Table 1]. The RLS
symptom severity was greater in RLS and ADHD symptoms than
in those without ADHD (P<.04). Thus, while ADHD symptoms
are more common in patients with RLS than in patients with
insomnia or controls, RLS leg discomfort or poor sleep quality may
lead to hyperactivity and lack of concentration. Alternatively, RLS
and ADHD may be part of a single-symptom complex, and

Table 1-Percentage of Subjects Meeting Criteria for ADHD Based on Total Age-Adjusted DSM-IV Symptom Scale Scores'

Variable RLS Insomnia Controls
Inattention and hyperactivity 26%* 6% 5%
Inattention 24%* 9% 5%
Hyperactivity/impulsivity 32%* 6% 4%

*P <.01 for patients with RLS compared with patients with insomnia and controls.
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Statement of Need

Attention-deficit/hyperactivity disorder (ADHD) is the most common neurobehavioral disorder of childhood;
incidence ranges from 5% to 10% among school-aged children. Up to 50% of children with ADHD continue to
have ADHD-related problems during their adult years. In addition, many ADHD cases are first diagnosed only
after patients have reached adulthood. Adults with ADHD may experience significant functional problems, such as
job difficulties, academic underachievement, troublesome relationships with family and peers, and low self-esteem.
Diagnosing ADHD in adults can be difficult, and-even when the diagnosis is made-available medications are often
not used to treat the disorder, or medication management varies widely across communities and among physicians.
Recent findings and research into the use of new chemical entities such as ampakine CX717 and NS2359 continue
to expand the understanding of ADHD in these patients and its associated comorbidities. Brain research into
binding sites and transporters also is enhancing the clinician's understanding of how medications work to effect
change in patients with ADHD.

Evidence has revealed that sleep disorders such as insomnia, sleep apnea, and narcolepsy can also confuse the
diagnosis of ADHD. Each has been associated with daytime cognitive impairment, which could be interpreted as
inattention. In addition to sleep disorders, conditions such as restless legs syndrome (RLS) have been shown to lead
to insomnia and a decrease in sleep quality as well as discomfort that is only remedied by constant movement such
as that seen in hyperactivity.

Often, the use of a single agent for the management of ADHD is not an option due to partial responsiveness,
dose-limiting side effects, preexisting medical conditions, and/or comorbid diagnoses. Combination therapy with
agents both approved and some not approved for the treatment of ADHD are being investigated, leading to new
recommendations for the appropriate management of the core impairments: inattention, hyperactivity, and
impulsivity.
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Learning Objectives

After completing this activity, you should be better able to:

- Identify common associated sleep disturbances that may affect the diagnosis of ADHD

- Summarize several treatment strategies that may be necessary to optimize the management of a patient with
ADHD

+ Evaluate recent research on the treatment of adult ADHD to advance the treatment and management strategies for
adult ADHD
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dopaminergic deficiency may play a role in both disorders. The
bottom line: Patients with RLS should be screened for ADHD
symptoms and patients with ADHD should be screened for
RLS symptoms.

Is it Adult ADHD or Primary Hypersomnia?

While adults referred to sleep clinics may be diagnosed with ADHD
and treated accordingly, sometimes the opposite situation occurs. A
Dutch study by Oosterloo et al illustrated the possibility of diagnostic
confusion between hypersomnias of central origin (eg, narcolepsy and
idiopathic hypersomnia [IH]) and adult ADHD.® This study, which
included 67 patients with narcolepsy, 7 with IH, and 61 with ADHD,
revealed that 19% of the IH patients fulfilled the self-reported criteria
for ADHD in adulthood, compared with 77% of the patients with
ADHD. Excessive daytime sleepiness, as measured by the Epworth
Sleepiness Scale, was found in 38% of the patients with ADHD
compared with 96% of the patients with IH. In patients with ADHD,
inattention scores correlated with the excessive daytime sleepiness
score. Thus, awareness of possible diagnostic confusion between
narcolepsy or IH and adult ADHD is essential. The high percentage of
symptom overlap found in the study raises questions about possible
misdiagnoses of both conditions, comorbidity with sleep problems in
adult ADHD, and the validation of the scales used. Whether the
findings indicate pathophysiologic overlap is not clear.

What is SDB?

Sleep-disordered breathing describes a group of disorders
characterized by abnormalities of respiratory pattern (pauses in
breathing) or the quantity of ventilation during sleep. Obstructive
sleep apnea, the most common such disorder, is characterized by
the repetitive collapse or partial collapse of the pharyngeal airway
during sleep and the need to arouse to resume ventilation. Sleep is
thus disrupted, yielding waking somnolence and diminished
neurocognitive performance. Recently, epidemiological and pre-post
treatment analyses have identified substantial morbidities that
primarily affect the neurobehavioral systems. These morbidities
include learning and cognitive deficits, and behavioral problems that
resemble ADHD.
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Case Study

Helen, aged 34, is a librarian with a history of ADHD inattentive
subtype and generalized anxiety disorder (GAD), originally evaluated
several years previously. Complaints at original presentation included
inattention, easy distraction, misplacing items, losing track in
conversations, forgetfulness, trouble with task completion, and
procrastination. These symptoms impaired her both at work and at
home (eg, task completion, procrastination) as well as socially

(eg, trouble planning, missing parts of conversations). Generalized
anxiety disorder symptoms at the time of original presentation
included increased general worry with ruminative thoughts over
perceived and real problems, especially at night, creating early and
middle insomnia. No panic attacks or compulsions were noted.
Mental status exam at time of original presentation was notable for
affect constricted to anxious mood. No thought disorders, no
psychotic symptoms, or suicidal or homicidal ideation were observed;
patient was alert and fully oriented.

Helen was originally in supportive psychotherapy, which she
continued. Trials of selective serotonin-reuptake inhibitors (SSRIs)
and psychostimulants were ineffective in treating GAD and
ADHD, either because of ineffectiveness (SSRI) or GAD
exacerbation (stimulants). Both conditions were successfully
treated with imipramine 250 mg/day.

However, long-standing issues with early and middle insomnia
continued despite the soporific effects of the tricyclic. Successive
trials of bedtime clonazepam 0.5 mg, ramelteon 8 mg, and
eszopiclone 2 mg proved ineffective. Treatment was successful on
an every-other-night basis with controlled-release zolpidem 12.5
mg. Helen reports that she knows that she will sleep well the
following night even when she is not taking the hypnotic, which
undercuts the anticipatory anxiety about sleep. She also reports
improved attention now that sleep problems have been effectively
treated.

Take-home points:

+ Sleep problems can be antecedent to ADHD therapy
+ Comorbid anxiety can complicate the clinical picture
+ Successful therapy may take several attempts

+ Anticipatory anxiety plays a role in insomnia

- Insomnia can impact attention problems

Guide to Using Combination Therapy in
Adult ADHD

While clinical guidelines recommend monotherapy with stimulants
or atomoxetine to treat ADHD, combination therapy with other
types of medications is common practice according to recent
information presented by Pohle and colleagues at the 2006
American Psychiatric Association.' While not outlined in any
FDA-approved product information, the use of 2 or more
medications for the management of ADHD symptoms may be
necessary for some patients including those who have partial
response, dose-limiting side effects, preexisting or treatment-
induced disorders, and comorbid diagnoses.? In addition, much of
what is known about the use of combination therapy comes from

the management of children with ADHD and the transferability
of this experience to adult patients is the focus of attention for
many clinicians.

Next issue: Risks of combination therapy
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New Agents Show Promise in Adult ADHD

Novel agents are being evaluated in ADHD treatment. The
efficacies of 2 such agents were presented at the 2006 American
Academy of Adolescent and Child Psychiatry in San Diego.

Glutamate, the predominant neurotransmitter in the brain, is
recognized by a number of receptor subtypes. The alpha-amino-
3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA) receptor
mediates fast synaptic transmission in the central nervous system
and is involved in a process known as long-term potentiation (LTP)
which is believed to underlie the encoding of many types of
memory. A reduced level of glutamate-mediated excitatory
stimulation has been implicated in a number of disorders such as
Alzheimer's disease and schizophrenia. Because glutamate is a
measure of glutamatergic neurotransmission and, therefore, may
also reflect changes in serotonin and dopamine pathways', its
function in ADHD is also being investigated. AMPAKINE CX717
is a drug that can increase alpha-amino-3-hydroxy-5-methyl-
isoxazoleproprionic acid (AMPA) receptor activity. In a phase 2a
study, the efficacy, tolerability, and safety of CX717 was evaluated
in the treatment of 68 male adults with moderate-to-severe
ADHD.? The randomized, double-blind, multicenter, 2-period
crossover study compared 2 doses of CX717 (either 200 mg bid or
800 mg bid) with placebo. Each treatment period lasted 3 weeks
separated by a 2-week washout period. CX717 800 mg bid was
significantly more effective than placebo on the total ADHD-RS
(P=.002) and on both the hyperactivity (P=.017) and
inattentiveness (P=.027) subscales. The effects of the 200-mg bid
dose were not different than that seen with placebo. No significant
safety concerns or changes in cardiovascular parameters were
observed with either dose. Sleep disturbances and headache were
the most frequently reported adverse events.

Because adults with ADHD experience a wide range of
dysfunctional behaviors including depression, researchers are




Issue: Partial ADHD Response

Often associated with trough drug serum levels of
short-action medications

Short-acting stimulants:
- Work quickly (usually within 30 minutes)

- Limited duration of effect

- Requires multiple doses to cover the normal day

Long-acting stimulants:

- Mixed-amphetamine salts extended release (Adderall XR*)
and d-methylphenidate (MPH) extended release (Focalin
XR®) are both approved for the management of adult ADHD

+ May provide symptom relief for 8 to 14 hours

Atomoxetine (Strattera®)

+ Can ameliorate ADHD symptoms in once-daily dose,
although the possibility exists of increased efficacy with
twice-daily administration

Note: The use of a second agent (different class of medication)

may substantially increase the duration and extent of’
therapeutic effect for partial responders.

Issue: Dose-Limiting Side Effects

Insomnia, restlessness, mood disturbances, decreased

appetite, increased blood pressure

- Clonidine has been used in combination with stimulants to
address symptoms of irritability and insomnia; however, both
can affect appetite

- Atomoxetine has been shown to ameliorate common adverse
effects of OROS-MPH (Concerta®) when it replaced
afternoon therapy

- The effects of atomoxetine appear to be additive to
stimulant therapy without increasing the incidence of adverse
events*

- Clonidine has been found to be a useful agent for
ADHD-associated sleep disturbances™

*Watch for potential cardiovascular side effects

Issue: Comorbidities

Motor Tics (can occur and/or emerge with stimulant use for

ADHD)

- Clonidine or an atypical antipsychotic may minimize tics if’
they emerge

- Atomoxetine has not been shown to exacerbate tic disorder
when used in combination or as monotherapy’ and
preliminary case report data has shown positive effects when
used in combination in patients partially responsive to MPH*

Mood disorders, anxiety disorders, substance use disorders

(SUDs), impulse control disorders

- Drug dependence, dysthymia, and bipolar disorder (BPD) are
the most prevalent comorbid diagnoses in adults

- In BPD, if justification for using 2 medications exists, first
stabilize mania (eg, divalproex sodium) and then treat
ADHD symptoms.

seeking molecules that can provide efficacy from several vantage
points, that is, agents with predominately dopaminergic,
noradrenergic, or mixed effects that can impact cognition or
ADHD. NS2359, a dopamine/noradrenaline- and serotonin-
reuptake inhibitor, was assessed in an 8-week randomized study in
adults with ADHD.? Overall, no significant difference between
NS2359 and placebo was seen in the reduction of the
investigator-rated ADHD-RS or in responders for the combined
subtype. However, in a post hoc analysis, those with the
inattentive subtype of ADHD, a significantly (P<.01) larger
proportion of responders (>30% change in total ADHD-RS) were
found in the NS2359 treatment (41.2%) compared with placebo
(7.4%). The most commonly reported adverse events were
insomnia and headaches. Given the response seen in patients with
the inattentive subtype, larger, dose-ranging studies with NS2359
are warranted.
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Journal Reviews

Atomoxetine Improves Quality of Life

As with any psychotropic medication, does efficacy come at the
expense of quality of life (QOL)? Atomoxetine is a selective
norepinephrine-reuptake inhibitor that was approved in the United
States in 2002 as the only nonstimulant agent for the treatment of
ADHD in children, adolescents, and adults. A new study by Adler
and colleagues uses data from a clinical trial of atomoxetine in
adults with ADHD' to incorporate a measure of health-related
QOL (the Medical Outcomes Study 36-item short-form health
survey [SF-36]) as part of the overall assessment of the success of
this relatively new treatment.? The primary outcome measure for
ADHD symptoms was the Conners Adult ADHD Rating
Scale-Investigator Rated: Screening Version (CAARS) ADHD total
symptom score. In agreement with previous studies, adult patients
with ADHD treated with atomoxetine at typical doses showed
significant amelioration of their ADHD symptoms, as measured on
the CAARS (improvement in ADHD total symptoms score,
hyperactive/impulsive, and inattentive subscales; P<.001). At
baseline, the measures of overall mental health (one aspect of
QOL) of adult patients with ADHD were below the average level,
as measured on the SF-36. Treatment with atomoxetine
significantly improved the measures of the mental health
component summary (vitality, social function, role emotional,
mental health) and ameliorated ADHD symptoms. These data
suggest that pharmacological intervention with atomoxetine not
only ameliorates ADHD symptoms in adult patients but also
improves their perceived QOL.
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Shedding Light on ADHD Symptoms...Literally

A new study suggests that light therapy, during the fall and winter
months, may be a useful supplementary treatment for adults with
ADHD.' Many adults with ADHD have a delayed sleep/activity
rhythm, while others are subject to seasonal affective disorder
(SAD), a depression subtype that occurs in the fall/winter months.
In fact, SAD symptoms are frequently comorbid with adult
ADHD.? In both SAD and delayed sleep/activity rhythms, the
associated symptoms of fatigue and poor concentration can be
especially disabling for adults with ADHD, particularly in the early
part of the day. The study showed that participants exposed to 30
minutes of light therapy, using a full-spectrum fluorescent light box
that filtered out ultraviolet wavelengths, had a significant decrease
in core ADHD symptoms such as inattention, difficulty sustaining
effort, impulsive responses to stimuli, and hypo-arousal/fatigue. In
this study, 55% of participants had a marked improvement on
depression scores and 28% had a full or partial improvement in
attention deficit symptoms, measured with both questionnaires and
actual laboratory-based tasks. The strongest predictor of
improvement in ADHD symptoms resulted from a change in
circadian activity rhythms rather than decreasing the symptoms of
SAD that are often experienced by adults with ADHD. Many
adults with ADHD have a phase delay in their circadian rhythms
that causes them to go to bed late and, therefore, makes it more
difficult to get up in the morning. The investigators suggest that
light therapy during the fall/winter period may correct a core deficit
in the basic arousal mechanism in adults with ADHD, and may
change circadian rhythms so that they return to a more
conventional schedule.
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Undertreated Under-the-Radar Symptoms Can
Blunt Stimulant Effects

Nierenberg and associates showed that adults with ADHD have
more depression, mania, mixed or cycling bipolar and hypomania
than do individuals without ADHD.' However, patients with
untreated ADHD complain of internalizing symptoms, such as
temper outbursts, low self-esteem, anxiety, and poor motivation,
which do not meet the diagnostic criteria for a mood or anxiety dis-
order. A study by Weiss, Hechtman, and colleagues showed that a
history of comorbid internalizing disorders may be a predictor of
diminished responsiveness of ADHD symptoms to stimulants.? In
their randomized, placebo-controlled, prospective trial, 98 adults

with ADHD, half of whom had a history of DSM-IV depression
or anxiety, received psychotherapy combined with
dextroamphetamine, the SSRI paroxetine, both, or placebo for 20
weeks. Attention deficit/hyperactivity disorder symptoms were
significantly lower in those treated with dextroamphetamine
(P=.012). As anticipated, paroxetine had no effect on ADHD
symptoms; ADHD symptoms responded to dextroamphetamine or
combined treatment, and mood-related symptoms responded to
paroxetine or combined treatment. The interesting component of’
this study is that patients with a lifetime history of “under-the-
radar” internalizing disorders demonstrated a lower response to
amphetamine than did patients with no such underlying diagnosis
(P=.04). Thus, the clinical implications of this study are that
physicians need to ask patients about the presence of internalizing
symptoms, since such symptoms may not be treatable with
stimulants alone and, in fact, can blunt the overall effects of the
stimulant. Also, clinicians need to ask patients presenting with
affective symptoms about ADHD because, if they are present,
ADHD symptoms do not respond to SSRI monotherapy. Even in
the absence of an internalizing diagnosis, physicians who prescribe
an SSRI in an ADHD patient may see an improvement that may
lead them to continue the prescription. More research is needed to
investigate the response of ADHD and atypical symptoms in
individuals both with and without internalizing problems.
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Posttest

Please select only one answer for each question. Circle the letter corresponding to the correct answer on the answer form on the
next page.

1. ADHD and restless leg syndrome are linked by which 2 characteristics?
A. Depression and physical pain
B. Sleep disruption and hyperactivity
C. Inattentiveness and muscle spasms
D. Substance abuse disorder and impulsivity

2. The most common example of sleep-disordered breathing is:
A. Early/middle insomnia
B. Snoring
C. Obstructive sleep apnea
D. Daytime drowsiness

3. Which is not a characteristic of a short-acting stimulant?
A. Limited duration of effect
B. Works quickly, achieving a clinical effect in 20-30 minutes
C. Requires dosing 3-4 times a day
D. None of the above

4. Which of the following is not true regarding the use of long-acting stimulants in partial responders to shorter-acting stimulants in ADHD?
A. Extended-release formulations of mixed amphetamine, methylphenidate, and atomoxetine can be used.
B. They can provide symptom relief for 8-14 hours.
C. Atomoxetine can ameliorate ADHD symptoms in once-daily and sometimes twice-daily dosing.
D. A second medication can increase the duration and extent of therapeutic effect for partial responders to monotherapy.

5. What is true about the dose-limited side effects of shorter-acting stimulants?
A. Motor tics are the most likely side effect observed.
B. The patient should be removed from all short-acting stimulants if side effects develop.
C. Adding clonidine to the regimen can ameliorate symptoms of irritability but can increase appetite.
D. Atomoxetine can provide relief from the main side effects of OROS-methylphenidate.

6. If motor tics emerge as a significant side effect to a short-acting stimulant, it can be combined with:
A. Mixed amphetamine salt
B. Clonidine
C. Serotonin reuptake inhibitor
D.BorC

7. Ampakine CX717 is a drug that has what effect on AMPA receptor activity?
A. It increases activity.
B. It decreases activity.
C. It directly antagonizes activity.
D. It indirectly antagonizes activity.

8. In the quality of life study by Adler, what is not true about atomoxetine?
A. Its use as a stimulant was approved by the FDA in 2002.
B. It is a selective-norepinephrine reuptake inhibitor.
C. It improved overall mental health.
D. It ameliorated ADHD symptom:s.

9. Both seasonal affective disorder and delayed sleep/activity rhythms have associated symptoms of:
A. Fatigue and poor concentration
B. Impulsivity and hostility
C. Depression and anxiety
D. Insomnia and night sweats

10. Which is an example of an internalizing symptom?
A. Temper outburst
B. Low self-esteem
C. Poor motivation
D. All of the above
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