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- 3rd cause of years lived with 

disability.  

- Major handicap in social, 

family and professionnal life. 

A chronic and debilitating illness … 

 - Lifetime prevalence of around 0,7%. 

 - Beginning : 16 - 30 years. 

 - High mortality rates with a loss of 12 to 15 years of life 

 expectancy 

…potentially treatment resistant 

 - Partial response to pharmacological interventions (30 à 60%). 

 - Longer hospitalisations, direct and indirect cost, worsened quality of life. 

Mc Grath et al., Epidemiol Rev, 2008; 
van Os et Kapur, The Lancet, 2009;  

Introduction 
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High heterogeneity: 

 - Scales (PANSS, BPRS, CGI). 

 - Score thresholds (-20% to -50% 

scores     baseline PANSS et BPRS). 

 - Duration of treatment (4 to 12     

    weeks). 

 

Response rates in TRS : 0% - 76% (Suzuki et 

al., 2011). 

 

Few studies based on global functionning  

 -> GAF (Ciapparelli, 2003). 

What definition of response / resistance  
in schizophrenia ? 

Barnes et Dursun, 2008 
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Dold et Leucht, Evid Based Mental Health May 2014 Vol 17 No 2 

What strategy ? 
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Dold et Leucht, Evid Based Mental Health 
May 2014 Vol 17 No 2 5 



A « pseudo-resistance » ?  

1 – Diagnosis ? 

2 – Treatment ?  

3 – Non-adherence ?  
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What about the diagnosis ? 

- Severe personnality disorders  

- Affective disorders with psychotic characteristics 

- Neurological causes  

- brain tumors 

- encephalopathy 

 

- Comorbidity  

- OCD 

- Affective disorders 

Dold et Leucht, Evid Based Mental Health May 2014 Vol 17 No 2 
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Treatment ?  

• At optimum doses and over 

sufficiently long period 

• Therapeutic drug monitoring  

+++ 

• 44% subtherapeutic plasma 

level, 

• 1/3 of patients identified 

Treatment Resistant 

• How long ? 

•  2-8 weeks  

• 1st week response is 

predictive. 

 

8 
Gardner et al., Am J Psychiatry; 2010; 167:686–693; Dold et Leucht, Evid Based Mental Health May 2014 Vol 17 No 2; 
McCutcheon et al., J. of Psychopharmacology, June 2015; Agid et al., Arch Gen Psychiatry 2003;60:1228–35 



from Haddad et al., Patient Related Outcome 
Measures. 2014 Jun;43.  

Non adherence ? 
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Clozapine, the gold standard 

- Cloza vs First Generation Antipsychotics (FGA):  

 => cloza > FGA (relapse rates and repeated hospitalisations) (Meltzer et al., 2008). 

 

- Cloza vs Second Generation Antipsychotics (SGA):  

 - Cloza > all SGA except olanzapine (OLZ) (Phase II CATIE). 

 - Cloza > OLZ on suicidal behaviors (Intersept: Meltzer et al., 2003) 

 - „ pro-cognitive “ effects of OLZ > cloza (anticholinergic properties). 

 - Tolerance: a limitation of its use (weight, metabolic disturbances, agranulocytosis, 

 sedation). 
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When Clozapine fails …  

 BPRS improvement of  < 20% despite a trial with clozapine 
for ≥ 8 weeks and plasma levels > 350 μ g/L, no stable 
period of good social and/or occupational functioning 
for ≥ 5 years, Global Assessment of Functioning (GAF) ≤ 
 40, BPRS total score ≥  45, CGI score ≥  4, and a score 
of ≥ 4 on 2 of 4 positive symptom items. 

Ultra-resistant schizophrenia 
(Mouaffak et al., 2006) 
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ALGORITHM FOR TREATMENT RESISTANT SCHIZOPHRENIA 

CLOZAPINE, gold standard 
(HAS, APA, PORT, TMAP, … ) 

ULTRA-RESISTANT SCZ 

Clozapine augmentation strategies 
- with other antipsychotics 
- with antidepressants 
- with mood stabilizers 
- with R-NMDA agents  

- Non pharmacological strategies 
(ECT, rTMS, Psychotherapy) 
- High dose Antipsychotics 

failure 

Barnes et Dursun, Psychiatry, 2005; American Psychiatric Association, 2010; Mcilwain, Neuropsychiatr Dis Treat, 2011;  
Mouaffak et al., Clin Neuropharmacol, 2006 
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Clozapine augmentation strategies 
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Expert Opin. Pharmacother. (2014) 15(16):2329-2345 
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Augmentation with antipsychotics 

Muscatello et al., Expert Opin. Pharmacother. (2014) 15(16):2329-2345; 
Porcelli et al., European Neuropsychopharmacology (2012) 22, 165–182   

- No current consensus regarding this strategy 
- Promote pharmacologically synergistic associations 
- Tolerance monitoring ++  
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Augmentation with mood stabilizers 

Muscatello et al., Expert Opin. Pharmacother. (2014) 15(16):2329-2345; 
Porcelli et al., European Neuropsychopharmacology (2012) 22, 165–182   

- Interisting in clozapine treated patients with high epileptic risk, 
- Schizo-affective disorder, 
- Favor valproate, take care of lithium (tolerance). 
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Augmentation with antidepressant 

Muscatello et al., Expert Opin. Pharmacother. (2014) 15(16):2329-2345; 
Porcelli et al., European Neuropsychopharmacology (2012) 22, 165–182   

- Comorbid forms (depression, anxiety, OCD), 
- Pharmacokinetic effects (inhibiting CYP1A2) with fluoxetine and fluvoxamine 

( CLZ norCLZ). 
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Augmentation with other agents 

- Agent involved in glutamatergic transmission (glycine, D-serine, D-
cycloserine, ampakine CX516, memantine, N-methylglycine), based on R-
NMDA hypofunctionning hypothesis. 

Muscatello et al., Expert Opin. Pharmacother. (2014) 15(16):2329-2345; 
Porcelli et al., European Neuropsychopharmacology (2012) 22, 165–182   
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Use of high dose olanzapine in 
Treatment Resistant Schizophrenia 



High dose olanzapine in TRS 

• Since the late 1990s,  

– at doses between 25-45 mg/d -> as effective as clozapine (100-

600mg/d) (Tollefson et al., 2001; Bitter et al., 2004; Meltzer et al., 2008) 

– interesting for cognitive deficit and hallucinations, better social 

functionning (Qadri et al., 2006 ; Reich, 2009) 

– Good tolerance even at very high doses (Batail et al., 2012; Batail et al., 2014) 

 

 a worthwhile alternative for clozapine-resistant or intolerant 

patients (Baldacchino et al., 1998; Dursun et al., 1999; Martin et al., 1997; Rodriguez-Perez et al., 2002) 
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Question of the psychopharmacological mechanism behind the therapeutic 
response at such high doses ? 

A STUDY ON PHARMACOKINETICS OF HIGH DOSE OLANZAPINE IN PATIENT 
SUFFERING FROM SCHIZOPHRENIA 

Pharmacokinetics ? 

Pharmacodynamics ? 

Comparison of pharmacokinetics of olanzapine at both conventional and high doses.  

? 
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• Linear dose –
concentration 
relationship (r = 
0.83, p < 0.001) 

 
• Good concentration 

– tolerance 
relationship 

24  Pharmacodynamic characteristic of response to high dose olanzapine ?  



To conclude 

• Key points: 

– lack of definition 

– screening pseudo-resistance (therapeutic drug monitoring, non adherence, …) 

– pharmacological strategies 

• Clozapine, remains the gold standard 

– lack of evidence of pharmacological augmentation strategies 

– High dose olanzapine, a good alternative and experimental paradigm of TRS 

• Other alternatives 

– Non pharmacological therapies (neurostimulation, psychotherapy, …) 

– Pharmacological therapies modulating glutamatergic transmission 
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