
Illustrating the need for biomarkers by reference to Conduct 
Disorder and showing what might be done 

Robert James Blair, Ph.D.
Child and Adolescent Mental Health Centre, Mental Health Services, 

Capital Region of Denmark, Copenhagen, Denmark



Talk plan

• Two concerns for child and adolescent psychiatry

• Reliability of diagnosis

• Predicting treatment response

• Using work with patients with Conduct Disorder to illustrate some of the 
issues.

• The beginnings of the development of a biomarker

• Conclusions



The difficulties
for DSM/ICD: 

Reliability

kappa:
0.8+: Outstanding

0.6-0.8: Substantial
0.4-0.6: Moderate
<0.4: Pretty awful
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We need biomarkers!!!

Not as diagnosis markers

But:

To identify treatment targets

To understand the difficulties the patient faces

Illustrating some of the issues with Conduct Disorder(s)



Conduct Disorder
• Conduct disorder refers to a group of repetitive and persistent behavioral and 

emotional problems in youngsters. 

• Extremely high comorbidity with ADHD (up to 78% in cases with CD at BT).

• Associated with abuse/neglect and substance use.

• Gold standard techniques only effective with 50% of cases

• Significant comorbidity with internalizing conditions.

• Two important considerations:

• Forms of aggression

• Callous unemotional traits
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Former for aggression

Instrumentel/proaktiv aggression

(stadig fra gudfaderen)

Reaktiv aggression

(mand slår snemand)

Consideration 1



• Callous-Unemotional (CU) traits reflect reduced guilt, uncaring 
behavior, and reduced empathy. 

• Core feature here is that elevated CU traits are associated with 
behavioral indications of a relative indifference to the suffering of 
other individuals.

• DSM-5 introduced a specifier to conduct disorder (CD) - “with limited 
prosocial emotions.” This is an analog of CU traits.

• Maybe 10–32% of the individuals with CD will qualify for the limited 
prosocial emotions (CU) specifier (Kahn, Frick, Youngstrom, & Kogos
Youngstrom, 2012).

• Elevated CU traits are particularly associated with an increased 
risk for instrumental aggression

Consideration 2: Callous-Unemotional Traits



Conduct Disorder

• Conduct disorder refers to a group of repetitive and persistent behavioral and 
emotional problems in youngsters. 

• Extremely high comorbidity with ADHD (up to 78% in cases with CD at BT).

• Associated with abuse/neglect and substance use.

• Gold standard techniques only effective with 50% of cases

• Significant comorbidity with internalizing conditions.

• DSM5 introduced the Low Prosocial Emotions specifier (CU traits – reduced 
guilt/empathy)

8



Conduct Disorder

• Conduct disorder refers to a group of repetitive and persistent behavioral and 
emotional problems in youngsters. 

• Extremely high comorbidity with ADHD (up to 78% in cases with CD at BT).

• Associated with abuse/neglect and substance use.

• Gold standard techniques only effective with 50% of cases

• Significant comorbidity with internalizing conditions.

• DSM5 introduced the Low Prosocial Emotions specifier (CU traits – reduced 
guilt/empathy)

9



10

Empathy (response to distress cues)
(Blair, Nature Neuroscience Reviews, 2014; cf. 2004)
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Basic Threat (Emotion Response) System
(Blair, Nature Neuroscience Reviews, 2014; cf. 2004)
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Not all adolescents receiving the diagnosis of CD have 
the same clinical condition!

What are the implications for treatment?
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Not all adolescents receiving the diagnosis of CD have 
the same clinical condition!

What are the implications for treatment?



The study involved 57 CP and 36 TD 

boys.  

It examined the current gold standard 

for CP – early intervention with parent-

training programmes (Institute of 

Psychiatry variant).  

These successful though up to 50% of 

children may only gain limited benefit.
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Neurobiology of conduct problems in the 
classroom and clinic
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Neurobiology of conduct problems in the 
classroom and clinic



The decision-making machine learning project (Blair 
… Bajaj, under revision)

Hyperplane

”Reward”

”Punishment”



Results
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Conclusions

• We face concerns: Reliability of assessment and prediction of treatment response.

• The development of biomarkers would mitigate (not remove!!!) these concerns.

• The diagnosis of CD embodies some of these problems.

• At least three main forms:

• Empathy disrupted

• Threat hyper-sensitive

• No significant neurobiology?

• Additional difficulties too: Reinforcement processing.

• Functional markers may be possible via machine learning (probably not fMRI
though….)

• Provide treatment targets

• Provide information for clinicians – An adolescent with empathy disrupted CD may not be
the first choice for parent training interventions.


