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Key IssuesKey Issues

� Screening and referral
� Valid diagnostic assessment
� Compliance with treatment: psychosocial, 

medication
� Staff in-service training 

• Diagnosis
• Medication
• Adverse side effects
• Target symptom response 
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Dawes et al 2001; Tarter 2003; Crowley & Riggs 1996; Hawkins et al 1996; Patterson et al 2001



ADHD
Substance

Abuse

• Excessive overlap of ADHD in SA

• ADHD ± comorbidity is a risk factor 
for SA

Overlap Between ADHDOverlap Between ADHD
and Substance Abuse (SA)and Substance Abuse (SA)



Emerging Causal ModelEmerging Causal Model
Biopsychosocial vulnerabilities/ chronic adversities/ 

mental health problems; family dysfunction
�

Early deviant developmental trajectory
�

School failure, deviant peers, social marginalization, 
comorbidity (ODD, LD, CD, ADHD, Mood)

�
Vulnerability to SUD + comorbidity

�
Progression from experimentation to SUD + 
comorbidity development (brain; skills’ deficits)

Tarter, 2002; Dawes et al., 2002; Latimer et al 2003



Study Evaluating Relationship:Study Evaluating Relationship:
ADHD, Aggression & DepressionADHD, Aggression & Depression

Sample
• 201 boys aged 7-12

� 87 without ADHD
� 53 nonaggressive ADHD Ss
� 61 aggressive ADHD Ss

Measures
� Children’s Depression Inventory (CDI)
� Piers-Harris Children’s Self-Concept Scale

Findings
• ADHD vs. no ADHD

� > depression 
� ADHD + aggression

• Lowest self esteem
• Highest rates/severity depression 

Trueting JJ & Hinshaw SP (2001), Depression and self-esteem in boys with ADHD: Associations with comorbid aggression 
and explanatory attributional mechanisms, J Abn Child Psychol 29(1)



Research Support for Integrated Research Support for Integrated 
Treatment of SUD and ComorbidityTreatment of SUD and Comorbidity

� Comorbidity is rule not exception
� Poorer treatment outcomes
� Most teens not treated concurrently
� Treating one disorder doesn’t treat the other

� Not likely to remit with abstinence
� Research and clinical consensus supports 

integrated treatment 



Treatment of Adolescent SUD State Treatment of Adolescent SUD State 
of the Scienceof the Science

� Treatment of SUD

• Pharmacotherapy
• Psychotherapy 

� Treatment of co-occurring disorders

• Pharmacotherapy
• Psychotherapy

Science and Clinical Perspectives, Riggs, 2004



Behavioral/ Psychosocial Treatment Behavioral/ Psychosocial Treatment 
for Adolescent SUDfor Adolescent SUD

� Family-based interventions
� Behavioral interventions 

� Cognitive-behavioral therapy
� Motivational enhancement
� Community reinforcement
� 12 step adjunctive



Randomized Controlled TrialRandomized Controlled Trial
Pemoline for ADHD in Out of TreatmentPemoline for ADHD in Out of Treatment

Substance Abusing AdolescentsSubstance Abusing Adolescents
� Adolescents 13-18; n=69

• Community recruits

• Out of treatment
• Randomized to 12-weeks  pemoline vs. placebo

� Results
• 36/69 completed 12 weeks 

� 52% completers
� 48% non-completers

• Good safety profile and efficacy (.5 effect size) reduction 
ADHD symptoms vs placebo despite non-abstinence

• No change in drug use either group

• No difference between pemoline /placebo treated in pre-
post drug use severity

Riggs P et al, 2004 JAACAP 11



Pharmacotherapy + SUD 
treatment
1 RCT Lithium 
(Treats mania, not SUD)

Pharmacotherapy     
-Valproic Acid            
-Carbamazepine
- Lithium

Yes

Tx risk

1% vs10-15%

Onset variable

Bipolar

Combined + SUD 
treatment
-no RCTs

Combined 
Pharmacotherapy & 
Psychotherapy (CBT)

Yes

Tx risk

8-10% vs15-30%

Onset variable

Anxiety

Combined treatment + 
SUD treatment
-1 RCT SSRI

-Small trial combined CBT

Combined
Pharmacotherapy &
Psychotherapy (CBT
or Interpersonal)

Yes

Tx risk

•5-8% vs 15-25%

•Onset variable 
(50:50)

Depression

Pharmacotherapy + SUD 
treatment
-1 RCT pemoline
(treats ADHD not SUD)
-Non-stimulants/low 
abuse potential
(bupropion,atomoxetine,
? long acting stimulants)

•Psychostimulants
• schedule II
• schedule IV
•Non-stimulants

•Atomoxetine
•Bupropion

Yes

Tx risk

•10% vs 30-50%

•Onset before SUD

ADHD

Efficacy for 
Behavioral 
Family – based (MST),
CM,CBT,MET,CRT

Behavioral, family-
based, CBT,  and 
school-based therapy

Yes

Tx risk

•10% vs 60-80%

•Onset before SUD

CD

Tx with SUD1st Line 
Effective Tx

Risk SUDPrevalenceComorbidity



Key IssuesKey Issues

� Screening and referral
� Valid diagnostic assessment
� Compliance with treatment psychosocial, 

medication
� Staff in-service training 

• Diagnosis
• Medication
• Adverse side effects
• Target symptom response 



63 Received Placebo Intervention as Assigned

Withdrawals::
4  Went to Jail/Detention
3  Went to Residential Treatment at a              

Facility Unable to Continue Study
3  Lost to Follow-up

+   1  Moved Out of Area                         
11  Participants Withdrawn

Withdrawals:
1  Went to Jail/Detention
3  Lost to Follow-up
3  Moved Out of Area

+   2  Withdrew Consent
9  Participants Withdrawn

13  Not Meeting Inclusion Criteria
+ 4  Admitted to Residential Treatment
17  Excluded

52 Fluoxetine Intervention Participants 
Included in Analysis

54 Placebo Intervention Participants    
Included in Analysis

328 Telephone
Pre-Screen Calls

126 Patients 
Randomized

143 Assessed for Eligibility

63 Received Fluoxetine Intervention as Assigned

Randomized Controlled Tr ial Fluoxetine/Placebo (Depression)+ 
CBT (SUD) in Adolescents w/ CD, SUD, MDD



Randomized Controlled Trial Fluoxetine/Placebo + Randomized Controlled Trial Fluoxetine/Placebo + 
CBT in Depressed Teens with SUDCBT in Depressed Teens with SUD

Treatment Compliance Treatment Compliance 

(SD=30.6)

(SD=25.4)

(SD=19.5)(SD=28.8)

(SD=20.8)

(SD=24.0)
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n= 105n= 126n= 126



Prevalence of ADHD in Adolescent Study Prevalence of ADHD in Adolescent Study 
Participants with MDD, CD, SUDParticipants with MDD, CD, SUD
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With ADHD Without ADHD

33%33%
(41/126)(41/126)

67%67%
(85/126)(85/126)

Percent of 
Subjects 
with 
Comorbid 
ADHD



Impact of ADHD on Impact of ADHD on 
Treatment CompletionTreatment Completion

0
10
20
30
40
50
60
70
80
90

100

All (N=126) With ADHD (N=41) Without ADHD
(N=85)

88%88%
(36/41)(36/41)

82%82%
(70/85)(70/85)

84%84%
(106/126)(106/126)

Percent of 
Subjects 
Completing 
16 week 
trial



Effect of ADHD on Depression Effect of ADHD on Depression 
–– CGICGI--II

0
10
20
30
40
50
60
70
80
90

100

All (N=106) With ADHD
(N=36)

Without ADHD
(N=70)

75%75% 79%79%77%77%

Percent 
Classified 
as 
Responder*

*defined as CGI-I = 1 or 2
†Difference between +ADHD and –ADHD completers = NS (Chi-square 
test)



Effect of ADHD on Compliance Effect of ADHD on Compliance 
–– MedicationMedication

0
10
20
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40
50
60
70
80
90

100

All (N=106) With ADHD
(N=36)

Without ADHD
(N=70)

77% 77% 
(SD=18.5)(SD=18.5)

76% 76% 
(SD=   )(SD=   )

78% 78% 
(SD=  )(SD=  )

Percentage of 
scheduled 
doses taken

*completers

†Difference between +ADHD and –ADHD groups = NS (Mann Whitney)



Effect of ADHD on Compliance Effect of ADHD on Compliance 
–– Cognitive Behavioral TherapyCognitive Behavioral Therapy

0
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90

100

All (N=106) With ADHD
(N=36)

Without ADHD
(N=70)

76% 76% 
(SD=27)(SD=27)

73%73%
(SD=  )(SD=  )

78% 78% 
(SD=  )(SD=  )

Percentage 
of scheduled 
CBT 
sessions 
attended

*completers



Effect of ADHD on Drug Use Effect of ADHD on Drug Use 
–– 30 Day TLFB30 Day TLFB

0
2
4
6
8

10
12
14
16
18
20

All (N=106) With ADHD
(N=36)

Without
ADHD (N=70)

Baseline

16 Weeks

Change88
(SD=12)(SD=12) 66

(SD=11)(SD=11)

Mean 
Number of 
Days 
Drugs 
Used in 
Past 30

††Difference between +ADHD and Difference between +ADHD and ––ADHD completers = NS (ADHD completers = NS (WilcoxonWilcoxon tests)tests)
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Effect of ADHD on Conduct Effect of ADHD on Conduct 
Disorder Symptoms Disorder Symptoms ––

30 Day TLFB30 Day TLFB

0

1

2

3

4

5

6

All (N=106) With ADHD
(N=36)

Without
ADHD (N=70)

Baseline

16 Weeks

Change

Mean Mean 
Number Number 
of of 
Conduct Conduct 
Disorder Disorder 
Behaviors Behaviors 
Reported Reported 
in Last 30in Last 30

1.81.8
(SD=2.5)(SD=2.5)

1.71.7
(SD=2.1)(SD=2.1)

††Difference between +ADHD and Difference between +ADHD and ––ADHD completers = NS (by nonADHD completers = NS (by non--
parametric parametric WilcoxonWilcoxon tests)tests)



Change in Conduct Disorder Change in Conduct Disorder 
Symptoms Symptoms –– 30 Day TLFB30 Day TLFB
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All (N=106) Fluoxetine
(N=52)

Placebo
(N=54)

Baseline

16 weeks

Change

Number of 
CD 
symptoms 
reported in 
past 30 days

*completers

1212 1111
1313

6   66   6 5   65   6 7    67    6



National Drug Abuse Treatment
Clinical Tr ials Network

National Drug Abuse Treatment
Clinical Tr ials Network

Randomized Controlled Tr ial 
Osmotic-Release Methylphenidate (OROS-MPH)

Attention Deficit Hyperactivity Disorder
in Adolescents with Substance Use Disorders 

NIDA-CTN-0028

Randomized Controlled Tr ial Randomized Controlled Tr ial 
OsmoticOsmotic--Release Methylphenidate (OROSRelease Methylphenidate (OROS--MPH)MPH)

Attention Deficit Hyperactivity DisorderAttention Deficit Hyperactivity Disorder
in Adolescents with Substance Use Disorders in Adolescents with Substance Use Disorders 

NIDANIDA--CTNCTN--00280028

NATIONAL INSTITUTE 

ON DRUG ABUSE

NATIONAL INSTITUTE 

ON DRUG ABUSENIDNIDAA



Key IssuesKey Issues

� Screening and referral
� Valid diagnostic assessment
� Compliance with treatment: psychosocial, 

medication
� Staff in-service training 

• Diagnosis
• Medication
• Adverse side effects
• Target symptom response 



Study ObjectivesStudy Objectives

Primary ObjectivesPrimary Objectives

�� Evaluate safety and efficacy of Evaluate safety and efficacy of 
OROSOROS--MPH vs. Placebo for ADHD in MPH vs. Placebo for ADHD in 
adolescents with SUDadolescents with SUD

�� Evaluate impact of treatment of Evaluate impact of treatment of 
ADHD with OROSADHD with OROS--MPH on substance MPH on substance 
treatment outcomes treatment outcomes 



Study Design
16 Week Randomized Controlled Tr ial 
OROS-MPH/Placebo + CBT for  SUD

Study Design
16 Week Randomized Controlled Tr ial 
OROS-MPH/Placebo + CBT for  SUD

OROSOROS--MPH (MPH (ConcertaConcerta))
•• Titration to 72mg over first monthTitration to 72mg over first month
•• Weekly medication/research follow up assessmentsWeekly medication/research follow up assessments
•• Coordinated with CBT sessions Coordinated with CBT sessions 

CBTCBT
•• IndividualIndividual
•• WeeklyWeekly
•• OutpatientOutpatient
•• Standardized (manualized) across Standardized (manualized) across CTPsCTPs
•• PowerPower

�� N= 300 to detect low/medium effect size (.4)N= 300 to detect low/medium effect size (.4)
�� 10 10 --13 13 CTPsCTPs randomize 30 adolescents over 15 randomize 30 adolescents over 15 monthsmonths

�� Wave 1  Fall 05   (3 Wave 1  Fall 05   (3 CTPsCTPs))
�� Wave 2  Spring 06 (7Wave 2  Spring 06 (7--10 10 CTPsCTPs))



Study Par ticipants and RecruitmentStudy Par ticipants and Recruitment

ParticipantsParticipants
�� Adolescents (13Adolescents (13--18)18)
�� DSM IV ADHD DSM IV ADHD 
�� At least one SUDAt least one SUD

Recruitment Recruitment 
�� CTP referral sources as usual CTP referral sources as usual 
�� CommunityCommunity--recruitsrecruits
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Integrated Treatment &  Collaborative Care
Current Challenges

Integrated Treatment &  Collaborative Care
Current Challenges

RESEARCH CHALLENGES

• Prior exclusion of adolescents with SUD from efficacy trials

• Limited knowledge of interactions drugs abuse /meds
• Recent research indicates reasonable safety, efficacy even if not 

abstinent (pharmacotherapy specific) 

TRAINING and CLINICAL CHALLENGES

• Lack of dual training programs 

• Critical shortage of clinicians with dual training 
• Lack training in specific clinical assessment, diagnostic, treatment 

formulation skills in dually diagnosed adolescents

• Lack of training in specific evidence-based treatment modalities

SYSTEMIC & ECONOMIC CHALLENGES
� Separate systems of care and funding streams
� Must align economic (or other) incentives to link primary care, MH, 

drug treatment, continuing care 

RESEARCH CHALLENGES

• Prior exclusion of adolescents with SUD from efficacy trials

• Limited knowledge of interactions drugs abuse /meds
• Recent research indicates reasonable safety, efficacy even if not 

abstinent (pharmacotherapy specific) 

TRAINING and CLINICAL CHALLENGES

• Lack of dual training programs 

• Critical shortage of clinicians with dual training 
• Lack training in specific clinical assessment, diagnostic, treatment 

formulation skills in dually diagnosed adolescents

• Lack of training in specific evidence-based treatment modalities

SYSTEMIC & ECONOMIC CHALLENGES
� Separate systems of care and funding streams
� Must align economic (or other) incentives to link primary care, MH, 

drug treatment, continuing care 



Key IssuesKey Issues

� Screening and referral
� Valid diagnostic assessment
� Compliance with treatment: psychosocial, 

medication
� Staff in-service training 

• Diagnosis
• Medication
• Adverse side effects
• Target symptom response 



Integrated Assessment and Integrated Assessment and 
Treatment AlgorithmTreatment Algorithm

1. Lifetime Timeline to establish:
• Meaningful clinical & diagnostic 

formulations 
• Longitudinal integration of key 

developmental events/history
• Onset and progression 

� Substance use, abuse, dependence
� Psychiatric symptoms

• Psychiatric, SUD treatment history



Integrated Treatment AlgorithmIntegrated Treatment Algorithm
Functional analysis

• Motivational approach
� Roll with resistance 
� Avoid argumentation
� Empathic approach 
� Alliance

• Treatment readiness
• Stage of change
• Feedback
• Collaborative goal setting
• Identify skills’ , developmental deficits



Integrated Comprehensive Integrated Comprehensive 
Clinical AssessmentClinical Assessment

Onset & progression substance use
� Experimentation
� Regular use
� Peak use
� Current use
� Last use
� DSM IV abuse/ dependence diagnoses
� Patterns, context, frequency, triggers, 

craving, withdrawal
� Relationship of substance use   psych sx



Integrated Treatment AlgorithmIntegrated Treatment Algorithm
2. Initiate integrated, comprehensive 

evidence-based treatment services
• Concurrent SUD, psychiatric treatment
• Ideally evidence based, multimodal, 

integrated
• Current reality

� Integrate systems/providers/agencies
� MH Liaison/team specialist
� In-service trainings
� Case conferences



Integrated Treatment AlgorithmIntegrated Treatment Algorithm

3. Formulate treatment approach for co-
occurring psychiatric disorder(s)

• Engagement
• Monitoring
• Principles of Pharmacotherapy

� Low abuse potential 
� Monotherapy
� Good safety profile



Integrated Treatment AlgorithmIntegrated Treatment Algorithm

4. If no improvement in 1-2 months 
or clinical deterioration consider:

• Medication efficacy/change
• Re-evaluate diagnosis
• Specialist consultation
• Intensify treatment/ level of care



Integrated Treatment AlgorithmIntegrated Treatment Algorithm

5. Relapse Prevention
• Openly discuss relapse potential
• Emphasize relapse not failure 
• Develop detailed plan for relapses and 

intensification of treatment until 
restabilized

• Family involvement
• Involve in + prosocial activity, 

incompatible with drug use while in 
treatment



Integrated Treatment AlgorithmIntegrated Treatment Algorithm

6. Continuing Care/ Relapse Prevention
• Establish coordinated continuing care plan for 

all problem domains
• Important for all chronic, relapsing illnesses
• Plan & initiate during active treatment phase
• Involve in positively reinforcing; incompatible 

drug use; positive peers
• + adult/peer role models
• Establish mechanism for early treatment 

reentry when lapses occur



Separate Treatment Systems & Funding
Major Challenge to Integrated Treatment

& Collaborative Models of Care

Mental Health 
Services

Primary Care 
Medical 
Services

Substance 
Treatment  
Services
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Integrated and Collaborative Care Models

Mental Health 
Services

Primary Care 
Medical 
Services Substance 

Treatment  
Services
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NeuroimagingNeuroimaging Studies Studies 

� Patients 
• < grey matter in orbitofrontal regions
• Less white matter in ventral tegmental area and 

thalamus
� Suggests that adolescents with severe 

substance abuse/dep and conduct problems 
may have 
• neuroanatomical irregularities in brain regions 

implicated in inhibitory control and emotional 
processing 

• ??Substance abuse = cause or consequence of the 
differences 



SubstanceSubstance--Dependent Adolescents Dependent Adolescents vsvs Controls:Controls:
Activation Right Activation Right OrbitofrontalOrbitofrontal Cortex; Cortex; 

Contrast:  Incongruent trials > congruent trials
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SubstanceSubstance--Dependent Adolescents Dependent Adolescents vsvs Controls:Controls:
Activation Right Activation Right OrbitofrontalOrbitofrontal Cortex; Cortex; 

Contrast:  Incongruent trials > congruent trials
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Substance Dependent Adolescents Substance Dependent Adolescents vsvs
Controls > Activation Controls > Activation RostralRostral ACCACC

Contrast:  
Incongruent trials 
> congruent trials



Substance Dependent Adolescents Substance Dependent Adolescents vsvs Controls: Controls: 
Activation of the Caudal ACCActivation of the Caudal ACC

Contrast: Congruent 
and incongruent 
trials > neutral trials



NeuroimagingNeuroimaging StudiesStudies

� Increased ACC activity
• Thought important in monitoring 

• Responses for errors (Braver et al 2002) 
• Emotional evaluation of how well one is performing 
(Luu etal 2000)

� Because mean error rate not > in patients
� Suggests that patients may have had difficulty 

evaluating the appropriateness of their responses 
under conditions of conflict 

� Pattern may be part of a behavioral disinhibition
syndrome 


