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Learning Objectives 
To consolidate and review some of the more substantial changes in terms of 
how we conceptualize schizophrenia. 

 

1. D2 antagonism is necessary (mostly), but not 
sufficient, for the treatment of the illness’ 

psychosis domain 
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Classification of Antipsychotics 

First Generation 

D2 Antagonism 

Low Potency  

Chlorpromazine 

Thioridazine 

Mesoridazine 

etc 

High Potency 

Haloperidol 

Fluphenazine 

Pimozide 

etc 

Second Generation 

5-HT2/D2 Antagonism 

Asenapine 

Clozapine 

Lurasidone 

Olanzapine 

Quetiapine 

Risperidone 

Sertindole 

Ziprasidone 

Zotepine 

 

 

Amisulpride 

Sulpiride 

Remoxipride 

 

Third Generation 

Partial Dopamine Agonism 

Aripiprazole 

Dissociation (Koff) 

D2 Occupancy, Clinical Response & EPS 

D2 

Dose of a D2 antipsychotic 
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Kapur S, Remington G. Am J Psychiatry 1996 

Clozapine: Concomitant 5-HT2/D2 Antagonism 

CAMH-Clarke 

 

 
Karolinska 

Occupancy 

(%) 

EPS 

Response 

Nordstrom et al. Am J Psychiatry 1995; 152:1444-1449 

Kapur et al. Am J Psychiatry 1999; 156:286-293 
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Time course of D2 occupancy in a patient taking 350 mg/hs. 

Time (hours)
0 12 24

D
2

 O
c
c
u

p
a
n

c
y

0

20

40

60

80

occupancy 



2017/02/10 

3 

J Clin Psychiatry 2011 

Clin Schizophr Relat Psychoses 2012 

2. Schizophrenia is not a disorder of too much 
dopamine. 

Prodrome: Most Common Features 

• decreased concentration, attention 

• decreased drive, motivation; anergia 

• depression 

• sleep disturbance 

• anxiety  

• social withdrawal 

• suspiciousness 

• deteriorated social functioning 

• irritability 

Yung & McGorry. Schizophr Bull 1996; 22:353-370 

Prodromal Symptoms 

Affective 

Deficit Cognitive 

Positive 

suspiciousness 

drive 

motivation 

anergia 

withdrawal 

functioning 

concentration 

attention 

depression 

sleep 

anxiety 

irritability 

DA 

DA 

DA 

DA 
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Revisiting the Role of Dopamine 

3. First episode psychosis represents the end of 
the illness 

Core Cognitive-Negative Deficits 

Kapur & Remington, Annual Review of Medicine, 2000 

Dopamine 

Dysregulation 

Positive 

Sx 

POSITIVE SYMPTOMS NEGATIVE/COGNITIVE  

SYMPTOMS 

Secondary 

Negative & 

Cognitive Sx 

Antipsychotics 

Block Expression 

EFFECTIVE RX 

NO EFFECTIVE RX 

Linking Pathophysiology to Therapeutics: A Pragmatic Model 

Genetic and Environmental Causes 

4. Schizophrenia is both neurodevelopmental 
and neuropgrogressive 
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Early Influences 
       Morel (1853)                                                                Kraepelin (1896)                   

 Neurodevelopmental vs. Neuroprogressive 

Insel TR. Nature 2011; 468:187-193 

Antipsychotic Re-challenge 

Responsive to first AP trial and restarted on same  

medication at same dose (N=38) 



2017/02/10 

6 

Heterogeneity: Outcome 

Levine S.Z. & Leucht S. Biol Psychiatry 2010; 68:86-92 

5. Antipsychotics act sooner than later 

Antipsychotic Depolarization Block 

…antipsychotics must be administered repeatedly to 
schizophrenics before therapeutic benefits are 
produced...chronic antipsychotic drug treatment 
results in the time-dependent inactivation of 
dopamine neuron firing via over-excitation, or 
depolarization block. 

Grace A. J Neural Transm 1992 
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6. Schizophrenia is characterized by subtypes 
mediated by different mechanisms 
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75% 
(93/123) 

17% 
(7/30) 

75% 
10/13 

Agid et al. J Clin Psychopharmacol 2011 

Treatment Response to Subtype Schizophrenia 
Three Subtypes of Schizophrenia 

Lee J et al. Can J Psychiatry 2015 
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7. Treatment resistance has at least 2 forms 

Remington G. In: Elkis H, Meltzer HY: Therapy-Resistant Schizophrenia, 2010 

Treatment-Resistant                 Ultra-Resistant 

Subtyping Schizophrenia 

Antipsychotic Responsive, Clozapine Responsive, Clozapine 
Resistant 

Response 

AP 1 + 2 (N = 70 + 5)

Clozapine (N = 13)

Other (N = 12)

Treatment-Resistant Schizophrenia (TRS) or 
Clozapine-Eligible Schizophrenia 

Lee J et al. Can J Psychiatry 2015 
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Ultraresistant Schizophrenia (URS) or 
Clozapine-Resistant Schizophrenia 

Lee J et al. Can J Psychiatry 2015 

Tolerance 

8. There are no effective treatments for 
cognitive and negative symptoms 

Cognition  in  Schizophrenia 

Harvey & Keefe. AJP, 2001 

Hagan & Jones. Schizophr Bull 2005 

“the advantages for these newer medications [second generation antipsychotics] may have  

been overestimated…although there is some evidence that newer antipsychotics are more  

effective for improving cognition, it is unclear that this advantage is sufficient to affect  

functional outcomes.” 

Marder. J Clin Psychiatry 2006 
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Negative Symptoms: Treatment 

Comb – Combination; AD – Antidepressants; SGA – Second Generation Antipsychotics; 

FGA – First Generation Antipsychotics; BS – Brain Stimulation; Psych – Psychological; 

Glut – Glutamatergic agents 

 

 

Fusar-Poli P et al. Schizophr Bull 2015 

9. Clinical and functional recovery are not 
parallel events 

Symptomatic vs Functional Outcome 

*Social/Vocational functioning = appropriate role functioning as a worker, homemaker, or student 

Robinson et al. Am J Psychiatry 2004 

Schooler J Clin Psychiatry 2006 
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Clozapine and Functional Outcome Negative Symptoms and Functional Recovery 

10. Amongst well established side effects…. 
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Correll C. Curr Opin Psychiatry 2008 

All antipsychotics are at risk of TD, regardless of drug choice of dose 
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Zipursky et al. Br J Psychiatry 2005  

Conventional antipsychotics also carry substantial metabolic risk 

 

  Glucose dysregulation is multi-factorial 
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Chintoh Et al. Schizophr Res 2009 

Glucose dysregulation is multi-factorial and, in part, independent of weight 

FSIGTT and Bergmann’s Minimal Model 

• Overnight fast 

• Glucose and insulin sampled at –20, -10 
and –5 min 

• Bolus of 50% glucose IV at 0 min 

• IV insulin at 20 mins. 

• Glucose and insulin sampled via 
indwelling catheter at 2,3,4,6,8,10, 
12,14,16,19,22,24,25,27,30,40,50,60,70
,80,100,120,140,160,180 mins. 

• Computer analysis of glucose 
disappearance and insulin kinetics 

• Measure of insulin sensitivity (SI) and 
Acute Insulin Response to Glucose 
(AIRG)  
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Cohn et al. Can J Psychiatry 2006 
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And the good news…. 

• Numerous new doors open (e.g. TRS/URS, 
different symptom domains) 

• Personalized medicine 

trajectory 

genetics 

symptoms 

biomarkers 

response subtype 

family history 

values 

resilience 

substance abuse 

adherence 

supports 

premorbid functioning 

onset 

prodrome 


