The authors examined the efficacy of methylpheni-
date (MPH) and lithium to treat attention-deficit/
hyperactivity disorder (ADHD) in adults, using a
randomized, double-blind, crossover design. Pa-
tients received 8 weeks of MPH treatment (up to
40 mgfday) and 8 weeks of lithium treatment (up
to 1,200 mg/day), by random assignment. Inde-
pendent evaluators blind to group assignment as-
sessed response every 2 weeks and at the end of
each phase. The primary outcome measure was the
Conners” Adult ADHD Rating Scale sum score
for the clusters of hyperactivity, impulsivity, and
learning problems. Secondary outcome measures
were scores of irritability, overt aggression, antiso-
cial behavior, anxiety, and depression, and scores
on tests of verbal learning and sustained atten-
tion. In this preliminary study, lithium and MPH
produced similar improvements on the primary
outcome measure and on measures of irritability,
aggressive outbursts, antisocial behavior, anxiety,
and depression.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2002; 14:289-295)
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etween 10% and 60% of children with attention-

deficit/hyperactivity disorder (ADHD) may show
persistence of this syndrome into adulthood.! Despite
this finding, the efficacy of psychoactive agents in adults
with ADHD received far less attention than in children.
Spencer et al® carried out a randomized, 7-week,
placebo-controlled, crossover study of methylphenidate
(MPH; up to 10 mg/kg per day) in 23 adults with ADHD
and found a marked therapeutic response, as defined by
a reduction of at least 30% on the Clinical Global Im-
pression, in 78% of patients on MPH. Wilens et al.t
conducted a randomized, 6-week, placebo-controlled,
parallel-design study of desipramine (up to 200 mg/
day) in 48 adults with ADHD. Patients on desipramine
showed a significant improvement in 12 of 14 symptoms
of ADHD compared with the placebo group, with a re-
sponse rate of 68% for the desipramine group and 0%
for the placebo group. Spencer and co-workers® carried
out a 7-week, double-blind, placebo-controlled, cross-
over study of tomoxetine (a highly selective noradren-
ergic reuptake inhibitor) in 22 adults with ADHD. They
found that tomoxetine was superior to placebo, with
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overall response rates of 53% and 10%, respectively. Wil-
ens and colleagues® carried out a controlled study of
pemoline in 35 adults with ADHD. They found that
pemoline was significantly superior to placebo, with re-
sponse rates of 50% and 17%, respectively. Recently, Pat-
erson et al.” carried out a randomized, double-blind,
placebo-controlled trial of dexamphetamine in a series
of 68 adults with ADHD and reported a response rate
of 58% for dexamphetamine versus 10% for placebo.

The efficacy of lithium to treat symptoms of ADHD
and impulsivity has rarely been examined. Carlson et
al.® assessed the efficacy of MPH and/or lithium in a
placebo-controlled study that included 7 children with
ADHD and conduct disorder. They found a significant
improvement in attention deficits and hyperactivity
when lithium and MPH were combined. To our knowl-
edge, the efficacy of lithium to treat adult ADHD has
not been empirically examined in a controlled study.

We present a randomized, double-blind, crossover
study of MPH and lithium in a series of adult individ-
uals with ADHD. We expected that MPH would be su-
perior to lithium to treat attentional deficits; that MPH
and lithium would have similar efficacy to treat hyper-
activity; and that lithium would be superior to MPH to
treat impulsivity.

METHODS

Patients

A consecutive series of 32 patients who met DSM-IV
criteria for ADHD? were screened for participation in
the study. Patients were attending the ADHD Clinic of
the Department of Neuropsychiatry at FLENI because
of their lifelong histories of inattention and/or hyper-
activity. Patients with an IQ of less than 75, a history of
substance abuse or alcoholism, or neurological disorders
with central nervous system involvement, as well as
pregnant or nursing women were excluded from the
study. Patients on psychotropic medications underwent
a 2-week washout period before entering the study. Our
local Institutional Review Board approved the protocol,
and all patients gave informed written consent after a
full explanation of the study.

Psychiatric Examination

All patients included in the study were examined by a
psychiatrist using Spanish-language versions of the fol-
lowing instruments:

Structural Interview for Adult ADHD:'® A questionnaire
designed to assess life history, past psychiatric and
medical history, developmental milestones, sexual de-
velopment, medications, family history of ADHD, and
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social functioning. It also includes the Self-Rating Symp-
tom Checklist and Physical Complaints Checklist for
conducting a quick screening of psychiatric and physical
symptoms. This interview was carried out with the pa-
tient and one or more close relatives (usually a sibling
and/or a parent).

Conners” Adult ADHD Rating Scale:'" A 93-item inter-
viewer-rated scale that assesses symptoms of ADHD in
adults. There are four possible answers for each ques-
tion (not at all, just a little, pretty much, or very much),
and item scores are subsumed into the following seven
behavioral clusters: Conduct Disorder, Anxiety, Rest-
lessness, Learning Problems, Antisocial Behavior, Hy-
peractivity, and Impulsivity.

Structured Clinical Interview for DSM-IV (SCID):'' A
semistructured diagnostic interview for making the ma-
jor Axis I DSM-IV diagnoses.

Hamilton Rating Scale for Depression (Ham-D):'* A 17-
item interviewer-rated scale that measures psychologi-
cal and autonomic symptoms of depression.

Hamilton Anxiety Rating Scale (Ham-A):"> An 11-item
interviewer-rated scale that measures the severity of
generalized or persistent anxiety.

Overt Aggression Scale (OAS):'* A measure of specific
aspects of aggressive behavior based on observable cri-
teria. Aggressive behaviors are divided into four cate-
gories: verbal aggression, and physical aggression
against objects, self, and others.

Irritability Scale:™® A 14-item scale that is rated by a
patient’s relative. Scores range from 0 to 42; higher
scores indicate more severe irritability.

Following the diagnostic scheme of Wilens et al.,* a
diagnosis of ADHD was made whenever patients 1) met
DSM-1V criteria for ADHD both at age 7 years (this in-
formation was always checked with parents or siblings)
and at the present evaluation; 2) described a chronic
course of ADHD symptoms; and 3) endorsed moderate
or severe impairment associated with the disorder.

Neuropsychological Examination

Blind to the psychiatric data, a comprehensive cognitive
evaluation was carried out by a neuropsychologist using
Spanish-language versions of the following:

Buschke Selective Reminding Test (SRT):'® Measures ver-
bal learning and memory during a 10-trial list-learning
task.

Wechsler Adult Intelligence Scale (WAIS):'” Measures
general intellectual function.

Wechsler Memory Scale—Revised (WMS-R):'® Measures
various aspects of memory function, such as verbal
memory, visual memory, general memory, attention and
concentration, and delayed recall.

Continuous Performance Test (CPT):'* This task mea-
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sures attention deficits and impulsiveness. Patients are
required to press a key only when a target letter (e.g.,
X) follows another two letters (e.g., E followed by A).

Study Design

This was a randomized, double-blind, crossover-design,
18-week study comparing lithium and MPH. Patients
were withdrawn from any psychoactive medication for
at least 2 weeks before the baseline evaluation. After
baseline completion, patients were randomly assigned
to lithium/MPH or MPH/lithium arms. Patients stayed
8 weeks on the first drug, followed by a 2-week washout
period and 8 weeks on the second drug. Target dosages
were 10 mg of MPH or 300 mg of lithium during weeks
1 and 2; 20 mg of MPH and 600 mg of lithium during
weeks 3 and 4, 30 mg of MPH and 900 mg of lithium
during weeks 5 and 6, and 40 mg of MPH and 1,200 mg
of lithium during weeks 7 and 8. Because lithium levels
may vary considerably among subjects on the same
dose, a better strategy would have been to aim at spe-
cific lithium serum concentrations instead of using fixed
doses. On the other hand, that procedure is logistically
complicated and could have endangered the blindness
of the study. Weekly supplies of MPH or lithium were
dispensed in identical-appearing 10 mg and 300 mg cap-
sules, respectively. Capsules were taken once a day
(with breakfast) during the initial week or twice a day
(with breakfast and lunch) during the remaining weeks
of the trial.

All patients received biweekly evaluations with the
following instruments: Conners” Adult ADHD Rating
Scale, Ham-D, Ham-A, OAS, Buschke SRT, and CPT.
Compliance was monitored by pill counts at each visit.
Serum samples were drawn for lithium levels at each
follow-up visit, whereas blood drawn for MPH levels
was stored but not analyzed. All blood samples were
obtained between 8:00 am. and 10:00 AM. in a fasting
state.

Statistical Analysis

The primary efficacy measure of the study was the Con-
ners’ Adult ADHD Rating Scale sum score for the clus-
ters of Hyperactivity, Impulsivity, and Learning Prob-
lems. Secondary efficacy measures were the Conners’
Adult ADHD Rating Scale score clusters of Conduct
Disorder, Restlessness, and Antisocial Behavior, and
scores of depression (Ham-D), anxiety (Ham-A), overt
aggression (OAS), irritability, attention (CPT), and ver-
bal learning (Buschke SRT: total and delayed recall). Fol-
lowing the scheme of Spencer et al.,’ improvement in
ADHD was defined as a reduction of greater than 30%
in the Conners” Adult ADHD Rating Scale sum score of
learning problems, hyperactivity, and impulsivity. Sam-

J Neuropsychiatry Clin Neurosci 14:3, Summer 2002

DORREGO et al.

ple size estimation was based on Spencer and col-
leagues’ finding that a sample of 23 patients was suffi-
cient to detect a drug benefit at the P<<0.001 level with
power=0.80. Statistical analysis was carried out with
repeated-measures analysis of variance (ANOVA) and
post hoc t-tests, and included all patients randomized
into the study with at least one postrandomized evalu-
ation (intention to treat [ITT] analysis) with the last ob-
servation carried forward (LOCEF). Factors for the re-
peated-measures ANOVA were sequence (MPH/
lithium or lithium/MPH), arm (first vs. second), and
time (five evaluations). A significant sequence X arm in-
teraction would indicate a significant overall drug effect,
whereas a significant triple interaction would indicate
an effect for a specific drug over time. Frequency distri-
butions were calculated with a chi-square test and a
Yates’ correction for expected cell sizes less than 5. All
P-values are two-tailed. Means are reported with stan-
dard deviations.

RESULTS

Demographic Findings

Four patients (2 on lithium and 2 on MPH) did not com-
plete the first and second treatment arms, and 5 patients
(3 on MPH and 2 on lithium) did not complete the sec-
ond arm. Twenty-three patients completed both arms.
They were 19 men and 4 women, with a mean age of
24.7+12.6 years (range 18-60), a mean education level
of 11.2+3.6 years (range 7-19), a WAIS Full Scale 1Q
score of 105+14.1 (range 81-130), and a WMS-R Mem-
ory Quotient score of 99.3 +18.3 (range 67-131). Twenty-
two percent of the sample met DSM-IV criteria for in-
attention only; 15% had hyperactivity and impulsivity
without inattention; and the remaining 63% had the full
syndrome. Table 1 shows background information for
both completers and noncompleters. There were no sig-
nificant differences in age, education, full scale IQ, or
Ham-D, Ham-A, or OAS scores between completers and
dropouts. On the other hand, dropouts had significantly
higher Conners” Adult ADHD Rating Scale scores in the
clusters of Conduct Disorder (P<0.05), and Hyperactiv-
ity (P<<0.05) compared with completers.

Eleven of the 32 patients (34%) had at least one life-
time comorbid psychiatric disorder; 8 had a major de-
pressive syndrome, 2 had social phobia, and 1 had a
history of panic attacks. Twenty of the 32 patients (63%)
had a positive history of ADHD in first-degree relatives.
Despite average intelligence, school problems were re-
ported by 20 of the 32 patients (63%); 14 patients (44%)
failed at least one grade, 2 (6%) were placed in special
classes, and 4 (13%) were expelled from school. A his-
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tory of serious working difficulties (e.g., frequent job
changes or disciplinary measures) was positive for 80%
of the sample. This information was always checked
with parents and /or siblings.

Primary Efficacy Measures

Average daily doses of MPH (mg) for the 23 completers
were the following: weeks 1-2, 10+0.0; weeks 34,
19.5+1.4; weeks 5-6, 38.9+5.2;, and weeks 7-8,
38.9+5.2. Average daily doses of lithium carbonate (mg)
and corresponding plasma lithium levels (mEq) were
the following: weeks 1-2, 600+0.0 and 0.43+0.15, re-
spectively; weeks 3—4, 886 +62.5 and 0.50 +0.18; weeks
5-6, 1,186+625 and 0.65%=0.21; and weeks 7-8,
1,173+£125 mg and 0.68+0.25. Final doses for both
drugs did not match planned doses because some pa-
tients could not tolerate the targeted final dose.

Mean ratings on all measures at baseline and at the
end of each treatment arm are displayed in Table 2.
Changes over time in Conners’ Adult ADHD Rating
Scale cluster scores are shown in Figure 1 for the Learn-
ing Problems cluster, Figure 2 for the Hyperactivity clus-
ter, and Figure 3 for the Impulsivity cluster.

The rate of improvement, defined as 30% or greater
reduction in the Conners’” Adult ADHD Rating Scale
sum score of Learning Problems, Hyperactivity, and Im-
pulsivity compared with the first baseline evaluation,
was 48% for MPH and 37% for lithium (95% confidence

TABLE 1. Characteristics at baseline of 32 patients with adult
attention-deficit/hyperactivity disorder (completers and
noncompleters of both treatment arms)

Completers Noncompleters

Characteristic (n=23) n=9)
Age, years 24.7+12.6 30.5+12.6
Gender, % female 17 33
Education, years 11.2+3.6 13.5+2.4
Inattention only, % 26 11
Inattention + hyperactivity, % 17 33
ADHD +impulsivity, % 57 56
WAIS IQ 105.5+14.1 107.0+6.2
WMS-R General Memory 99.3+18.3 101.0+20.2
Conners’ Scale

Learning Problems 13.4=+21 11.7+4.2

Hyperactivity 37.1+9.2 42.7+59

Impulsivity 26.9+6.7 31.4+4.38
Ham-D 11.6+7.4 12.3+6.3
Ham-A 11.5+6.8 16.3+9.8
Overt Aggression Scale 45+3.8 41+3.0
Irritability Scale 21.2+8.9 26.1+9.8

Note: See statistical results in text. Values shown above are
mean = SD unless otherwise noted. ADHD = attention-deficit/
hyperactivity disorder; WAIS = Wechsler Adult Intelligence Scale;
WMS-R = Wechsler Memory Scale-Revised; Conners’

Scale = Conners’ Adult ADHD Rating Scale; Ham-D = Hamilton
Rating Scale for Depression; Ham-A =Hamilton Anxiety Rating
Scale.

interval [CI], -12% to 34% for the observed difference
between MPH and lithium). For completers, the rate of
improvement was 47% for MPH and 43% for lithium
(95% CI, —23% to 31% for the observed difference be-
tween MPH and lithium). Three of the 10 patients who
were nonresponders to lithium during the first arm did
respond to MPH during the second arm, but none of the
9 nonresponders to MPH during the first arm had a

TABLE 2. Ratings at baseline and at the end of each treatment
arm for 32 patients with adult attention-deficit/
hyperactivity disorder (based on an intention-to treat-
analysis with the last observation carried forward)

End of End of

Measure Baseline MPH Arm  Lithium Arm
Conners’ Scale

Learning Problems 124+4.2 10.1£25 10522

Hyperactivity 37.1+10.6  29.0+59 28.4+6.9

Impulsivity 27.5+8.0 17.8+5.2 18.5+5.5

Conduct Disorder 48.8+9.9 34.7+8.2 31.8+5.6

Restlessness 21.2+5.7 17.0+4.4 15.3+4.3

Antisocial Behavior 7.6+29 6.1+1.1 55+1.0
Ham-D 92+6.7 6.6+4.1 7.8+49
Ham-A 9.6+6.9 54+57 62+7.0
Overt Aggression Scale 3.1+x3.0 20%25 09+21
Irritability Scale 20.6+10.5 13.4+10.5 11.9+8.9
CPT omission errors 71+7.1 6.1+£5.3 6.1+6.0
CPT commission errors 3.0+5.1 1.2+21 1.8+2.8
Buschke Total Recall 87.0+16.6 96.9+20.8 97.0+14.0
Buschke Delayed 7.8+2.5 9.7+22 9.7+2.6

Note: See statistical results in text. MPH =methylphenidate;
Conners’ Scale=Conners’ Adult ADHD Rating Scale; Ham-
A =Hamilton Anxiety Rating Scale; Ham-D =Hamilton Rating Scale
for Depression; CPT = continuous performance test.

FIGURE 1. Learning Problems. Mean score changes over time for
completers of both treatment arms (n=23) on the
Learning Problems cluster of the Conners” Adult
ADHD Rating Scale. LIT =lithium; MPH = methyl-
phenidate; WO = washout.
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positive response to lithium during the second arm.
There were no significant differences in lithium serum
levels between lithium responders and nonresponders
(mEq/1 [mean =SD]=0.69 £ 0.39 and 0.65 = 0.20, respec-
tively).

A three-way repeated-measures ANOVA (Factor 1: se-
quence [MPH/lithium vs. lithium/MPH]; Repeated
measures: arm [first vs. second] and time [5 evalua-
tions]) for all 32 patients randomized into the study (ITT
analysis with LOCF) was calculated for each of the three

FIGURE 2. Hyperactivity. Mean score changes over time for
completers of both treatment arms (n=23) on the
Hyperactivity cluster of the Conners” Adult ADHD
Rating Scale. LIT =lithium; MPH = methylphenidate;
WO =washout.
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FIGURE 3. Impulsivity. Mean score changes over time for
completers of both treatment arms (n=23) on the
Impulsivity cluster of the Conners” Adult ADHD
Rating Scale. LIT =lithium; MPH = methylphenidate;
WO =washout.
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primary outcome measures. The Hyperactivity cluster
of the Conners’ Adult ADHD Rating Scale showed a
significant arm effect (F=15.3, df=1,28, P<<0.0001), with
a significantly greater improvement during the first
compared with the second arm; a significant time effect
(F=13.1, df=4,112, P<0.0001), with a significant im-
provement over time for both arms; no significant effects
for sequence (F=1.06, df=1,28, not significant) or se-
quence X arm interaction (F=0.32, df=1,28, not signifi-
cant), with MPH and lithium showing similar efficacy;
and no significant sequence X arm X time interaction
(F=1,75, df=4,112, not significant), with MPH and lith-
ium showing similar magnitudes of improvement over
time. Similar results were found for the Impulsivity and
Learning Disorders clusters of the Conners’ Adult
ADHD Rating Scale (Impulsivity: arm effect, F=6.83,
df=1,28, P<0.05; time effect, F=224, df=4,112,
P<0.0001; Learning Disorders: arm effect, F=9.72,
df=1,28, P<0.01; time effect, F=13.1, df=4,112,
P<0.01). The remaining main effects and interactions
were not significant.

Hyperactivity and Impulsivity scores at the baseline
evaluation for the second arm were significantly lower
than scores for the initial baseline evaluation (Hyper-
activity: first baseline score [mean +=SD]=36.7 +8.7, and
second baseline score=31.6%x7.7, t=3.23, df=28,
P<0.001; Impulsivity: 27.4+6.8 and 22.7+6.7, respec-
tively; t=3.71, df =28, P<<0.001). There were no signifi-
cant changes in scores of Learning Problems and Hy-
peractivity between the last evaluation of the first arm
and the baseline evaluation for the second arm (Learn-
ing Problems: t=1.47, df =28, not significant; Hyperac-
tivity: t=1.32, df =28, not significant), but scores of Im-
pulsivity had a significant increment during this interval
(f=2.57, df =28, P<0.05).

To examine whether AD symptoms reemerged during
the washout period, we compared scores on the ADHD
clusters for the baseline and the washout evaluations.
Patients on MPH had significantly lower scores on the
washout as compared to the baseline evaluation for the
clusters of Learning Disorders (¢t =2.28, df=9, P<0.05),
Hyperactivity (t=>5.93, df =9, P<0.001), and Impulsiv-
ity (t=7.91, df=9, P<0.0001). Patients on lithium had
significantly lower scores on the washout compared
with the baseline evaluation for the cluster of Impulsiv-
ity (t=2.83, df=9, P<0.05), but no differences were
found for the clusters of Learning Disorders (t=0.43,
df =9, not significant) and Hyperactivity (t=1.87, df =9,
not significant).

Secondary Efficacy Measures

The Conduct Disorder cluster of the Conners” Adult
ADHD Rating Scale showed a significant arm effect
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(F=11.7, df =1,28, P<0.01), and a significant time effect
(F=279, df=4,112, P<0.0001), and there were similar
results for the Restlessness (arm, F=11.1, df=1,28,
P<0.01; time, F=14.0, df=4,112, P<0.0001) and Anti-
social Behavior clusters (arm, F=17.4, df=1,28,
P<0.0001; time, F=12.1, df=4,112, P<0.0001).

Statistical analysis of the Irritability scale demon-
strated significant arm (F=5.47, df=1,28, P<0.05) and
time effects (F=12.0, df=4,112, P<0.0001), and similar
results were found for the Ham-A (arm, F=5.88,
df=1,28, P<0.05; time, F=11.7, df=4,112, P<0.0001).
There was only a time effect for both the Ham-D
(F=5.45,df=4,112, P<0.001) and the Overt Aggression
Scale (F=5.73, df =4,112, P<<0.001). No other significant
main effects or interactions were found.

Neuropsychological Outcomes

A three-way ANOVA with repeated measures for the
Buschke SRT showed a significant time effect for both
the total recall (F=4.90, df=4,112, P<0.01) and the de-
layed recall sections (F=3.13, df=4,112, P<<0.05): there
was a significant improvement in verbal memory over
time with both lithium and MPH. On the other hand,
there were no significant main effects or interactions for
either omission or commission errors on the CPT.

Dropouts and Side Effects

As noted above, 9 patients dropped out from the study,
4 of them because of side effects (3 on MPH and 1 on
lithium). The 3 patients who dropped out while on MPH
reported nausea and weight loss (1 patient), palpitations
(1 patient), and skin rash (1 patient), whereas the patient
who dropped out while on lithium reported motor
slowness. Four patients dropped out because of lack of
perceived benefit, and 1 patient had to move to another
country. The rate of side effects was the following: head-
aches: lithium 21%, MPH 4%, diarrhea: lithium 11%,
MPH 11%; nausea: lithium 4%; chest discomfort: lithium
3%; orthostatic hypotension: MPH 3%.

DISCUSSION

We examined the efficacy of MPH and lithium to treat
a consecutive series of adults with ADHD by using a
randomized, double-blind, crossover design. The main
finding of this preliminary study was that MPH and
lithium produced significant improvements of similar
magnitudes on the ADHD clusters of Hyperactivity, Im-
pulsivity, and Learning Disorders. Both drugs also pro-
duced significant improvements on other behavioral
problems frequently associated with ADHD, such as ir-
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ritability, aggressive outbursts, antisocial behavior, anxi-
ety, and depression.

Before commenting further, we should point out sev-
eral limitations of our study. First, the interpretation of
crossover studies may be complicated by carryover ef-
fects. Main outcome measures in our study demon-
strated a significant arm effect, which resulted from im-
provements during the first arm that were maintained
during the second arm. On the other hand, there were
no significant sequence by arm interactions for any of
the primary or secondary outcome measures, suggest-
ing that MPH and lithium had similar efficacy. However,
the observed difference in efficacy between MPH and
lithium had wide CI confidence intervals and a low
power to detect true differences. The ultimate difference
in the efficacy between these compounds will have to be
examined in studies with a larger sample. The second
limitation is that our study did not include a placebo
arm, and thus the ultimate efficacy of lithium in adult
ADHD is difficult to determine. However, the relative
efficacy of MPH to treat adult ADHD as compared with
placebo has been repeatedly demonstrated, and the
present study showed no differences in primary or sec-
ondary outcome measures between MPH and lithium.
Another limitation is that we did not measure serum
levels of MPH. However, Spencer et al.> could not find
significant correlations between MPH serum levels and
clinical response or side effects in adults with ADHD.
Drug titration was rather slow and subjects reached
maximum doses during the last two weeks of treatment.
This strategy was selected to detect potential positive
changes at low doses.

Our present findings confirm the efficacy of MPH in
the treatment of adult ADHD as demonstrated in other
controlled studies. Efficacy (as defined by a reduction of
at least 30% in the severity of ADHD symptoms) was
48% in our study, which is similar to the 57% efficacy
reported by Wender et al.?® but lower than the 78% ef-
ficacy reported by Spencer et al.> Our study also ex-
pands previous findings demonstrating significant im-
provement in behavioral domains such as irritability,
aggression, anxiety, and depression—which, although
not part of the ADHD cluster, are nonetheless frequently
reported in adult ADHD. To our knowledge this is the
first study to show the usefulness of lithium to treat
adult ADHD. Although lithium had a somewhat lower
overall efficacy than MPH (37% and 48% respectively),
it produced similar improvements on scores of anxiety,
depression, overt aggression, and anterograde verbal
memory. Because our study did not include a placebo
arm, whether the memory-related finding is a genuine
effect of the medication or is due to a practice effect

J Neuropsychiatry Clin Neurosci 14:3, Summer 2002



could not be ascertained. The prevalence and severity of
side effects were similar for lithium and MPH.

A question that arises is whether the present findings
may help to increase understanding of the mechanism
of ADHD in adults. Several studies have reported high
rates of antisocial personality disorder and substance
use disorders and higher lifetime rates of oppositional
disorder in adults with ADHD.*! Some of these disor-
ders were reported to improve upon treatment with lith-
ium,® which may partially explain the improvement ob-
served with lithium in the present study. Carlson*
recently reviewed a series of studies in children with
mania, demonstrating a high overlap with ADHD be-
cause both disorders may feature impulsivity, inability
to delay gratification, irritability, and overt aggressive
episodes.””?* In a study that included children with
both manic and ADHD symptoms, Carlson and co-
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workers® demonstrated that children’s inattention and
hyperactivity responded better to combined low-dose
MPH and lithium than to either high-dose MPH or lith-
ium alone. Malone et al.*® recently demonstrated the ef-
ficacy of lithium to treat aggressive children and ado-
lescents with conduct disorder, a frequent comorbid
condition of ADHD.

In summary, our preliminary study demonstrated
that MPH and lithium have a similar efficacy to treat the
cardinal symptoms of adult ADHD. Improvement was
also found in other behavioral domains related to
ADHD, such as irritability, aggression, anxiety, and de-
pression. The question arises of which drug should be
preferred to treat adult ADHD. Although the two drugs
had a comparable overall efficacy and rate of side ef-
fects, MPH may be considered a better alternative
because it does not require periodic analysis of blood
levels.
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