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espite the fact that over 30 medications have been
tested for the treatment of cocaine dependence,

Methylphenidate Treatment for Cocaine Abusers With Adult
Attention-Deficit/Hyperactivity Disorder: A Pilot Study

Frances R. Levin, M.D.; Suzette M. Evans, Ph.D.;
David M. McDowell, M.D.; and Herbert D. Kleber, M.D.

Background: Attention-deficit/hyperactivity
disorder (ADHD) is common among cocaine
abusers seeking treatment. This open trial was
carried out to assess the efficacy of sustained-
release methylphenidate for the treatment of co-
caine abuse among individuals with ADHD.

Method: Twelve patients who met DSM-IV
diagnostic criteria for adult ADHD and cocaine
dependence were entered into a 12-week trial of
divided daily doses of sustained-release methyl-
phenidate ranging from 40 to 80 mg. In addition
to the pharmacotherapy, patients also received
individual weekly relapse prevention therapy.
Individuals were assessed weekly for ADHD
symptoms; vital signs and urine toxicologies were
obtained 3 times a week.

Results: Of the 12 patients entered, 10 com-
pleted at least 8 weeks of the study and 8 com-
pleted the entire study. Using both a semistruc-
tured clinical interview and a self-report
assessment, patients reported reductions in atten-
tion difficulties, hyperactivity, and impulsivity.
Self-reported cocaine use and craving decreased
significantly. More importantly, cocaine use, con-
firmed by urine toxicologies, also decreased sig-
nificantly.

Conclusion: These preliminary data suggest
that under close supervision, the combined inter-
vention of sustained-release methylphenidate and
relapse prevention therapy may be effective in
treating individuals with both adult ADHD and
cocaine dependence.

(J Clin Psychiatry 1998;59:300–305)

Received July 31, 1997; accepted Oct. 27, 1997. From the Department
of Psychiatry, Columbia University/New York State Psychiatric Institute,
New York, N.Y.

Supported by grants K20 DA-000214-01A1 (Dr. Levin) and P50 DA-
09236 (Dr. Kleber) from the National Institute on Drug Abuse.

The authors thank Dr. Michael Parides for statistical assistance, Ms.
Mary Devine for nursing assistance, Ms. Madeline Rhum for clinical
support, and Ms. Kristen Suthers and Mr. Daniel Brooks for technical
assistance.

Reprint requests to: Frances Rudnick Levin, M.D., New York State
Psychiatric Institute, Department of Psychiatry, 722 W. 168th St., Unit 66,
New York, NY 10032.

D
treatment remains inadequate, perhaps owing in part to
untreated comorbid disorders. At particular risk for early
dropout and/or poor treatment outcome may be those in-
dividuals with adult attention-deficit/hyperactivity disor-
der (ADHD). Recent studies confirm that individuals with
ADHD symptoms persisting into adulthood are at greatest
risk for having a substance use disorder.1,2 Consistent with
this, 35% of cocaine abusers seeking treatment had a his-
tory of childhood ADHD,3 and approximately 15% of co-
caine abusers seeking treatment may have adult ADHD
(F.R.L., S.M.E., H.D.K., unpublished observations).

Psychostimulants, particularly methylphenidate, are
the most efficacious and commonly prescribed medica-
tions used to treat childhood ADHD.4 Seven studies have
evaluated the efficacy of methylphenidate in adults with
ADHD, with the majority reporting an improvement
in ADHD symptoms.5–11 The studies that have shown
the best response to methylphenidate have used large
doses.9–11 Spencer and colleagues11 found that 78% of pa-
tients receiving methylphenidate (up to 1 mg/kg per day)
had a meaningful improvement in ADHD symptoms com-
pared with only 4% of those receiving placebo.

Data are limited regarding the impact of pharmaco-
logic treatment for substance abusers with adult ADHD.
Although most placebo-controlled trials have been de-
signed to assess pharmacotherapies in adult ADHD with-
out substance abuse, 2 double-blind, placebo-controlled
trials included a small number of substance abusers (≤ 8
patients) who received methylphenidate.8,11 Both studies
found that substance abusers who received methylpheni-
date were more likely to have a reduction in ADHD symp-
toms than those who received placebo. However, neither
study reported on whether methylphenidate produced
changes in drug use.

At present, there have been 5 case reports suggesting
that methylphenidate, pemoline, or bromocriptine might
be useful for cocaine abusers with adult ADHD.12–16 One
study used a double-blind crossover design to assess the
efficacy of bromocriptine in 2 patients.17 Although the au-
thors concluded that bromocriptine was not effective for
adult ADHD, the small sample precludes any adequate
evaluation of the medication’s efficacy. Schubiner and
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colleagues18 have found that methylphenidate may also be
effective for alcoholics with ADHD. None of these stud-
ies routinely collected urine toxicologies or assessed
ADHD symptoms using clinical research instruments.
Given that previous case reports and double-blind studies
suggest that methylphenidate is useful in treating ADHD
symptoms for substance abusers with adult ADHD, the
next logical step is to determine if methylphenidate re-
duces cocaine use. Therefore, the purpose of this study
was to further evaluate the safety, feasibility, and potential
efficacy of methylphenidate for the treatment of both
adult ADHD and cocaine abuse.

METHOD

Patients
One hundred nine callers responded to an adver-

tisement offering free treatment for ADHD and cocaine
abuse within a research setting. Thirty-two met initial
screening criteria and came to the clinic for an initial as-
sessment. Two self-report ratings were used to assess in-
dividuals for a possible diagnosis of childhood and adult
ADHD: (1) the Wender Utah Rating Scale (WURS)19 and
(2) the Adult Behavior Checklist (ABC).20 The WURS is a
retrospective rating scale developed for adults consisting
of 25 items, rated on a scale of 0 (not at all) to 4 (very
much); patients rate the items describing their childhood
behavior. A total score ≥ 36 suggests that childhood
ADHD may be present. The ABC is an 18-item self-report
questionnaire that uses all of the DSM-IV symptoms for
ADHD, and each item is rated on a scale of 0 (not at all) to
3 (very much) for a maximum score of 54. Nine items per-
tain to inattention and 9 items pertain to hyperactive-
impulsive behavior. Scores suggestive of ADHD are ob-
tained in 1 of 3 ways: (1) 6 of the total 18 items are rated
as 2 or 3, (2) 3 of the inattentive items are rated as 2 or 3,
or (3) 4 of the hyperactive-impulsive items are rated as 2
or 3.

Of the 32 potential patients given the 2 screening in-
struments, 24 had elevated cutoff scores on the WURS
and/or the ABC. Because these screening instruments do
not guarantee that an individual has childhood or adult
ADHD, these patients were then assessed by experienced
interviewers, a master’s-level psychologist or psychiatrist
(F.R.L.), using the Structured Clinical Interview for
DSM-IV Axis I and II Disorders (SCID-I and SCID-
II).21,22 In addition to the standard SCID, a KID-SCID
module for ADHD, along with a modified adult ADHD
module, was used as the primary method for diagnosing
childhood and adult ADHD. Both of these modules ad-
here strictly to DSM-IV criteria and use the same SCID-
like format as the other commonly used SCID modules.
Of the 24 patients interviewed, 17 (71%) met DSM-IV
criteria for adult ADHD based on the clinical interview.
The Utah Criteria,23 an alternative approach used to diag-

nose adult ADHD, were not used to include or exclude in-
dividuals from study participation. Instead, we wanted
to determine whether individuals enrolled in the study
who met DSM-IV criteria for adult ADHD also met the
diagnosis of ADHD based on the Utah Criteria. The Utah
Criteria incorporate additional symptoms to those de-
scribed in DSM-IV and require the presence of both inat-
tentive and hyperactive symptoms; the DSM-IV criteria
require the presence of inattentive symptoms or hyper-
active symptoms. Medical stability was determined by a
physical examination, detailed medical history, electro-
cardiogram, and laboratory tests (complete blood cell
count with differential, electrolytes, blood urea nitrogen
[BUN], creatinine, liver function tests, and thyroid func-
tion tests). Pregnancy in women was determined by a
blood pregnancy test. Women who were pregnant or nurs-
ing were excluded from the study.

All patients signed 2 consent forms approved by the
Institutional Review Board of the New York State Psychi-
atric Institute (NYSPI) prior to study entry. The first con-
sent form allowed us to screen patients for the study pro-
tocol. The second consent form was given to patients who
met inclusion criteria and were offered admission into the
research study. Patients were told that the purpose of the
study was to evaluate the efficacy of 2 treatment medica-
tions for adult ADHD and cocaine abuse. Patients were
also told that they would be receiving only 1 study medi-
cation, either methylphenidate or desipramine, during the
entire 12-week trial. It was emphasized to all potential
patients that both medications had shown promise in
treating adult ADHD but that it remained unclear if these
medications had clinical utility for cocaine addiction.

Treatment
During the 12-week outpatient study, patients came to

the cocaine clinic at the NYSPI 3 times each week to re-
ceive medication, provide a urine sample for drug screen-
ing, have vital signs taken, and complete self-report drug
use and craving questionnaires. Over a period of 2 to 4
weeks, patients were stabilized on 40 to 80 mg/day of
sustained-release methylphenidate (divided doses twice a
day) based on clinical efficacy and side effects. (Methyl-
phenidate was gradually increased to 40 mg/day and
switched to the sustained-release formulation to reduce
abuse potential in this population and eliminate the need
for multiple daily dosing.) All medication was prepared
in blue-colored gelatin capsules with lactose powder as
the filler; placebo capsules contained only lactose pow-
der. Four capsules were provided to the patients for each
study day in containers marked by both day of the week
(e.g., Monday, Tuesday) and time of day (e.g., a.m.,
p.m.); patients were instructed to take 2 capsules in the
morning and 2 in the afternoon. All patients received
enough medication to last until their next scheduled ap-
pointment.
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All patients received standardized behavioral treat-
ment throughout the study. To ensure that all patients re-
ceived the same “dose” of relapse prevention therapy, a
structured relapse prevention manual designed by Carroll
and colleagues24 was used. For all of the patients enrolled
in the study, the same master’s-level psychologist pro-
vided the weekly individual treatment. The sessions fo-
cused on identifying individual high-risk situations for
cocaine use and developing cognitive and behavioral
strategies to avoid cocaine use in those situations. The
impact of ADHD symptoms on cocaine use was also in-
corporated into sessions whenever pertinent. Sessions
were videotaped (with informed consent from the pa-
tients) and reviewed in staff supervision.

Assessments
Baseline assessments (i.e., those made during screen-

ing) were carried out before initiation of treatment and
then repeated throughout the study. Vital signs were
monitored and a side effects checklist was given to pa-
tients at each visit (3 times a week). Blood was drawn
once a week for assessment of methylphenidate levels.
There were 2 major types of outcome measures: those re-
lated to drug abuse and those related to ADHD symptoms.
Weekly assessments of ADHD symptoms were carried
out using the Targeted Attention Deficit Disorder Symp-
toms scale (TADDS)23 and the ABC.20 The TADDS is a
semistructured interview that consists of the 7 target
symptoms that are the defining attributes of the Utah Cri-
teria,23 an alternative method to diagnosing adult ADHD.
Anchor points range from 0 (none) to 4 (very much) on 7
different domains that have been described as areas of
particular difficulty for those with adult ADHD: attention
difficulties, hyperactivity, temper, mood instability,
overreactivity, disorganization, and impulsivity. The
ABC,18 a self-report questionnaire, was previously de-
scribed above. All of these instruments were also com-
pleted at the 3-month follow-up assessment.

Assessments relevant to drug use included the Addic-
tion Severity Index (ASI),25 a cocaine-craving question-
naire, several cocaine-craving visual analogue scales, and
urine toxicology results. The ASI is a 140-item structured
clinical interview that uses both subjective and objective
information to make severity ratings on a 10-point scale
in 6 domains, including substance abuse. The ASI was
conducted at baseline, week 6, week 12, and at the 3-
month follow-up assessment. Self-reported drug use was
assessed using data collected by the ASI, which provides
information regarding frequency of use for various
classes of substances and route of consumption in the past
30 days. In addition, at each visit, a staff member re-
viewed all drug use with the patient since the last visit.
When discrepancies occurred, the higher frequency of use
was utilized. Cocaine craving and severity of drug use
were assessed using several visual analogue scales. Pa-

tients rated their craving during the past 24 hours and
since their last clinic visit. Patients also submitted urine
samples 3 times per week, and these were analyzed for
cocaine using a semiquantitative analysis. Due to the un-
certainties surrounding the interpretation of quantitative
levels, standard National Institute on Drug Abuse (NIDA)
guidelines for cutoff points (e.g., 300 ng/mL for cocaine)
were used.

Data Analysis
For the 10 patients who completed at least 8 weeks of

the study, paired t tests were used to examine differences
for each outcome measure assessing ADHD symptoms
and drug use. Mean scores for each of the TADDS
subscales and the ABC were computed using the screen-
ing assessment and the first assessment in the study com-
pared with the last 2 assessments in the study. ASI
subscale severity scores and the frequency of self-
reported days of cocaine use in the month prior to study
entry were compared with the same measures from the
last month enrolled in the study. Percentages of cocaine-
positive urine samples and visual analogue ratings of
craving were calculated for each patient for the screening
week and the first week in the study compared with the
same measures from the last 2 weeks in the study.

RESULTS

Of the 17 patients who met criteria for adult ADHD
based on the SCID, 13 met all additional study criteria
and gave signed informed consent for the treatment study.
Twelve were initiated with study medication. Of these, 2
patients dropped out within the first 4 study weeks; 1 pa-
tient was arrested and chose not to return to treatment.
The other underreported the extent of his heroin use; he
was offered a referral for opiate detoxification but refused
this option and was dropped from the study.

For the 10 patients who completed at least 8 weeks of
the study, 6 were men (5 white, 1 black) and 4 were
women (3 white, 1 black). The mean ± SE age was
34 ± 1.4 years, and the mean ± SE age at onset of regular
cocaine use was 22 ± 1.0 years (range, 16–26 years). Be-
fore treatment, the mean ± SE cost of weekly cocaine use
was $380 ± $155 (range, $25–$1500/week) and the pri-
mary route of administration was intranasal (80%). No
one reported prior treatment with methylphenidate as a
child or as an adult. Psychiatric comorbidity was common
among this population; 40% had a current Axis I anxiety
disorder that was not substance related, and 60% had at
least one DSM-IV Axis II disorder, most commonly anti-
social personality disorder or borderline personality dis-
order. Although study eligibility was not based on meet-
ing the Utah Criteria for adult ADHD, 6 of the 10 patients
also had adult ADHD based on the Utah Criteria. Three of
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the remaining 4 patients did not meet Utah Criteria be-
cause they had inattentive symptoms but not hyperactive
symptoms.

For the 10 patients who were maintained on sustained-
release methylphenidate, the maintenance doses ranged
from 40 to 80 mg/day in 2 divided doses: 1 patient was
maintained on 40 mg, 4 were maintained on 60 mg, and 5
were maintained on 80 mg. The most frequently reported
side effects were dry mouth, increased heart rate, jitteri-
ness, and agitation. No patient was discontinued because
of side effects. There were no clinically significant
changes in the results of routine laboratory tests of blood,
which was drawn monthly.

Treatment Outcome: ADHD Measures
As shown in Table 1, significant improvements in

ADHD symptoms were observed using the TADDS. All
of the TADDS subscales showed significant improvement
with the exception of mood lability. Similarly, the self-
reported ABC scores, completed for 8 patients, showed a
significant reduction in ADHD symptoms (t = 2.4, df = 7,
p < .05; data not shown). Specifically, ABC scores ob-
tained during the screening and the first week of the study,
when compared with scores from the last 2 weeks of the
study, dropped by almost 50% (35.6 ± 3.4 to 18.2 ± 4.2,
respectively).

Treatment Outcome: Drug Use Severity,
Cocaine Craving, and Cocaine Use

Most patients reported that cocaine craving became
minimal within the first 3 weeks of study entry. On the
basis of the ASI and the recent drug use questionnaire, self-
reported frequency of cocaine use during the 4 weeks be-
fore study entry decreased significantly compared with use
during the last 4 weeks of study enrollment (9.8 ± 2.7 days
to 1.1 ± 0.5 days; t = 3.59, df = 9, p < .006). Similarly, ASI
drug use severity ratings also decreased significantly
(6.0 ± 0.7 to 2.5 ± 1.1; t = 3.0, df = 9, p < .02). On the ba-
sis of a visual analogue scale, cocaine craving was signifi-

cantly greater during the screening and the first week of
the study compared with that during the last 2 weeks of
the study (t = 3.2, df = 9, p = .01). More importantly, Fig-
ure 1 shows that the percentage of cocaine-positive urine
samples dropped significantly (t = 2.1, df = 9, p < .05)
when the screening week and the first week of the study
were compared with the last 2 weeks in the study for indi-
vidual patients. Of note, 85% of all urine samples were col-
lected; the lowest rate was 69% for 1 patient.

Overall, patients kept 91% of the clinic appointments;
thus, few medication doses were missed due to lack of at-
tendance. Weekly blood methylphenidate levels were ob-
tained to determine if self-reported medication compli-
ance correlated with actual ingestion of medication. For
the 81 methylphenidate levels determined over the course
of the study, there were only 4 instances in which the pa-
tient reported taking medication and no detectable
methylphenidate level was obtained. Because blood was
drawn at varying times since the last medication dose,
blood methylphenidate levels were used only to assess
compliance.

Of the 10 patients who completed at least 8 weeks of
the study, 7 were reachable for the 3-month follow-up
visit. Three of these patients were still being treated with
methylphenidate at the time of the follow-up visit, and
each of their urine samples was negative for cocaine. The
remaining 4 patients were not being treated with medica-
tion, and 2 of these patients submitted cocaine-positive
urine samples at the follow-up visit.

Figure 1. Percentage of Cocaine-Positive Urine Samples for
Individual Patients During the Screening Week and the First
Week of the Study Compared With the Last 2 Weeks of the
Study*

*Total percentage of cocaine-positive urine samples decreased
significantly from the screening week and first week of the study to
the last 2 weeks of the study (t = 2.1, df = 9, p < .05).
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Table 1. Paired t Test Comparison for Scores on the 7
Subscales of the TADDS in 10 Cocaine Abusers Treated With
Methylphenidate*

First 2 Last 2
Assessmentsa Assessments

Subscales Mean SE Mean SE p
Attention 2.70 0.24 1.15 0.20 < .0001
Hyperactivity 2.10 0.28 1.25 0.22 .019
Temper 1.95 0.28 1.10 0.21 .018
Mood lability 1.65 0.26 1.20 0.19 NS
Over reactivity 1.95 0.25 1.20 0.24 .034
Disorganization 2.75 0.26 1.70 0.22 .003
Impulsivity 2.25 0.23 1.35 0.23 .007
*For the TADDS, 0 = no difficulty, 4 = very much difficulty.
Abbreviations: NS = not significant, TADDS = Targeted Attention
Deficit Disorder Symptom scale.
aScreening assessment and first assessment in the study.
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DISCUSSION

The results of this study suggest that sustained-release
methylphenidate, in daily doses up to 80 mg, may reduce
ADHD symptoms, cocaine craving, and cocaine use
among cocaine abusers with ADHD. Several possible re-
lationships may exist between ADHD and cocaine abuse,
so it is unlikely that only one approach, i.e., pharmaco-
therapy, will provide adequate treatment for cocaine abus-
ers with adult ADHD.26 Effective medication may help re-
duce impulsivity or improve concentration, such that
relapse prevention or other therapeutic techniques can be
more effectively utilized.

Because methylphenidate has abuse liability, its use is
somewhat controversial, particularly among substance
abusers. Theoretically, methylphenidate might be di-
verted (i.e., other individuals might take the medication
and/or the patient might sell the medication to others), in-
crease cocaine craving and/or use,27 or produce signifi-
cant cardiovascular effects when combined with cocaine.
None of these issues posed a significant problem during
the course of the study. Blood methylphenidate levels
were assessed weekly, and individuals, with rare excep-
tion, accurately reported whether or not they ingested
their medications. Clearly, in a placebo-controlled trial, it
would be crucial to monitor blood levels to help ensure
that patients were compliant and to discontinue medica-
tion if diversion of methylphenidate is suspected.

The effectiveness of methylphenidate in reducing co-
caine abuse in this study may have been influenced, or
solely produced, by several variables, including (1) the
open, rather than double-blind, design; (2) substantial
support provided by frequent staff interactions; and
(3) the therapeutic benefit provided by individual relapse
prevention therapy. Repeatedly, medications that have
shown promise as potential treatments for cocaine addic-
tion in open trials28–30 have been shown to be ineffective in
larger, double-blind trials.31–34 Therefore, the findings of
this study need to be viewed cautiously. Of note, we are
currently conducting another pharmacologic treatment
study of cocaine abusers without ADHD, who have simi-
lar staff interactions and the same weekly therapy, yet, the
results do not appear promising (F.R.L., S.M.E., H.D.K.,
unpublished observations). Although it might seem that a
pharmacologic trial without other therapeutic interven-
tions and with limited staff contact might be a “cleaner”
way to assess the utility of a pharmacotherapy, it is be-
coming increasingly clear that behavioral therapy com-
bined with pharmacologic treatment enhances both treat-
ment retention and medication compliance.35,36 If we wish
to adequately assess the efficacy of new pharmacologic
approaches for cocaine dependence, methods that en-
hance treatment compliance are crucial.

At present, few promising treatments exist for cocaine
addiction. In this study, we were able to engage a

difficult-to-treat population and demonstrate clinically
significant reductions in ADHD symptoms and cocaine
use. These findings suggest that further study of methyl-
phenidate for this dually diagnosed population under
double-blind conditions is warranted.

Drug names: bromocriptine (Parlodel), desipramine (Norpramin and
others), methylphenidate (Ritalin), pemoline (Cylert).
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