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Perfection is achieved, not when there is 

nothing more to add, but when there is 

nothing left to take away.

                                                                                     Antoine de Saint-Exupery







THE BOOK THAT 

STARTED IT ALL…

6/20/2025
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Somewhere between reality and 
delusion lies the unconquerable world 
of uncertainty.

John Kane

              















Kane, J. et. al. Arch Gen Psych 1983





Kane, J. et. al. Am J Psych 2002



Kane, J., et al. (1988). Archives of general psychiatry, 45(9), 789-796.



PREVALENCE OF 

TREATMENT 

RESISTANCE WITHIN 

SCHIZOPHRENIA

1. World Health Organization. who.int/mediacentre/factsheets/fs397/en/; 2. Bruijnzeel, D., et al. (2014). Antipsychotic treatment of schizophrenia: an update. Asian journal of psychiatry, 

11, 3-7.; 3. Lehman, A. F., et al. (2004). American Journal of Psychiatry, 161(2 SUPPL.), i-iv+.; 4. Lally, J., et al. (2016). Psychological medicine, 46(15), 3231-3240.

More than 21 million people 
worldwide are affected by 

schizophrenia1

Over 60 different types of  
atypical and typical 

antipsychotic treatments for 
schizophrenia are used 

globally, with 15–40 being 
available in any single 

country2

Despite the variety of  
antipsychotics available, a 
considerable proportion of  

patients suffering from 
schizophrenia remain 

severely ill and resistant to 
treatment3 

At the onset of  illness, rates 
of  primary treatment 

resistance have been shown 
to be up to 23%4

Overall, 10–30% of  patients 
have little or no response to 
antipsychotic medications, 

and up to an additional 30% 
of  patients have partial 
responses to treatment3







CLOZAPINE’S POTENTIAL ROLE 

IN IMPROVING PATIENTS’ LIVES

Reduce suicide 

risk

Reduce risk of 

relapse, 

hospitalization

Reduce risk of 

aggression and 

violence
Reduce family 

burden

Improve 

functioning

Reduce direct 

and indirect 

costs
Benefits

Reduce 

persistent 

psychosis

No DC needed

For some patients, clozapine treatment can be life-changing

Benefit/Risk assessment individualized; requires therapeutic trial of  clozapine



THE US LAGS BEHIND IN CLOZAPINE USE

Bachmann CJ, et al. Acta Psychiatr Scand. 2017;136(1):37-51
Prevalence of clozapine use in 2014 (or the most recent year available) with the following exceptions: Australia (2005–2013), Colombia (2006–2014), 
France (2006–2014), Italy (2005–2012), Japan (2009–2014), Spain (2011–2014), Sweden (2006–2014), Taiwan (2005–2013) and publicly insured US 

cohort (2005–2010).
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US CLOZAPINE UNDERUTILIZATION GAP

1. Diniz E, et al. Braz J Psychiatry. 2023;45(5):448-458; 2. Olfson M, et al. Psychiatr Serv. 2016;67(2):152. 
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CLOZAPINE USE 

VARIES GREATLY 

BY GEOGRAPHIC 

REGION

2019 Prescriptions per 100,000 
Medicaid Enrollees

Adapted from Schizophr Res, 255, Benito RA, et al, Thirteen-fold variation between states in clozapine 

prescriptions to United States Medicaid patients, 79-81, Copyright 2023, with permission from Elsevier.
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DELAYS IN PRESCRIBING CLOZAPINE ARE COMMON
Although guidelines recommend starting clozapine after two AP treatment failures, its 

introduction is often delayed by several years1,2 

Reprinted from Newron Pharmaceuticals — Moving Towards R&D Inflection Points. March 14, 2019; London UK. Edison Investment Research Ltd. Available at: https://www.edisongroup.com/research/moving-
towards-rd-inflection-points-2/23649/. © 2019 FTSE International Ltd.  1. Howes OD, et al. Br J Psychiatry. 2012;201(6):481-485; 2. Najim H, et al. Psytchiatry Danub. 2013;25(suppl 2):165-170. Image: 

https://www.edisongroup.com/research/moving-towards-rd-inflection-points-2/23649/

Treatment Resistant Schizophrenia (TRS)

Failed 

First AP

Failed Second 

AP

Initiation of Evidence-based treatment

(Currently only clozapine)

Guideline recommended 

initiation of clozapine

Failed 

Third AP

Failed 

Fourth AP

Failed 

Combination 

Therapy #1

Failed 

Combination 

Therapy #2

Clozapine initiation in 

clinical practice

AP=antipsychotic; TRS=treatment-resistant schizophrenia.

https://www.edisongroup.com/research/moving-towards-rd-inflection-points-2/23649/
https://www.edisongroup.com/research/moving-towards-rd-inflection-points-2/23649/


Kane, J. M., et al. (2016). American Journal of Psychiatry, 173(4), 362-372.



Tread softly because you tread on my dreams.

                                                                   W.B. Yeats



NAVIGATE

Kane, J. M., et al. (2016). American Journal of Psychiatry, 173(4), 362-372.

Compared with usual care, patients receiving 

NAVIGATE treatment were significantly 

more likely to remain in treatment and 

Had better quality of life

Had less severe psychotic and depressive symptoms

Had more gains in working or going to school

Were more likely to receive a prescription that conformed to treatment 
guidelines

Experienced fewer side effects 

Duration of  psychosis before treatment starts is an important moderator of  initial 

NAVIGATE effectiveness.

These results show that a coordinated specialty care model can be implemented in a 

diverse range of  community clinics and that the quality of  life of  first episode patients can 

be improved.



TIME TO FIRST 
PSYCHIATRIC 

HOSPITALIZATION
 

(DIFFERENCE BETWEEN TREATMENTS,  P=0.75)

Kane, J. M., et al. (2016). American Journal of Psychiatry, 173(4), 362-372.

              



COMPARISON OF EARLY-INTERVENTION SERVICES VS. 

TREATMENT AS USUAL FOR EARLY-PHASE PSYCHOSIS

Adapted from: Correll, C. U., et al. (2018). JAMA Psychiatry, 75(6), 555-565.

CI=confidence interval; EIS=early-intervention services; NNT=number-needed-to-treat; RR=relative risk; TAU=treatment as usual

The risk of ≥1 psychiatric hospitalisation in 10 studies among 2,105 patients was significantly lower with EIS than TAU 
(32.3% vs 42.4%; RR 0.74 [95% CI: 0.61, 0.90], p=0.003; NNT 10.1 [95% CI: 6.4, 23.9], p=0.001) 

The risk of ≥1 psychiatric hospitalisation in 10 studies among 2,105 patients was significantly lower with EIS than TAU 
(32.3% vs 42.4%; RR 0.74 [95% CI: 0.61, 0.90], p=0.003; NNT 10.1 [95% CI: 6.4, 23.9], p=0.001) 

0.5 1.0 1.5

Risk ratio (95% CI)

Favours EIS Favours TAU

Relapse p=0.01

All-cause treatment discontinuation p<0.001

≥1 psychiatric hospitalisation p=0.003



Results

34% of NAVIGATE and 37% of  usual care 
participants were hospitalized during the 

trial. Risk analyses revealed significant 
predictors of  hospitalization to be the number 

of  hospitalizations before study entry, 
duration of  untreated psychosis, time-varying 
days of  substance misuse, presence of  Positive 

and Negative Syndrome Scale positive 
symptoms, and beliefs about the value of  

medication.

Conclusions

These results indicate that hospital use may be 
decreased by reducing the duration of  

untreated psychosis and prior 
hospitalizations, minimizing residual 

symptoms, preventing substance misuse, and 
facilitating adherence in medication taking. 
Addressing these factors could enhance the 
impact of  first-episode early intervention 

treatment models, as well as enhance 
outcomes of  first-episode psychosis treated 

with other models.

Robinson, D. G., et al. (2019). Psychiatric Services, 70(7), 569-577.

PREDICTORS OF HOSPITALIZATION IN INDIVIDUALS WITH FIRST-

EPISODE PSYCHOSIS: DATA FROM A 2-YR FOLLOW-UP IN THE 

RAISE-ETP STUDY



LAIs were associated with a lower risk of hospitalization or relapse than oral antipsychotics in 
each of the three study designs (RCTs: 29 studies, 7833 patients, RR 0·88 [95% CI 0·79–0·99], p=0·033; 

cohort studies: 44 studies, 106136 patients, RR 0·92 [0·88–0·98], p=0·0044; pre–post studies: 28 studies, 17876 
patients, RR 0·44 [0·39–0·51], p<0·0001). This association was maintained across the study designs when we 

reversed the preferential order to risk of  relapse over hospitalization, and in individual analysis of  
hospitalization risk.

Interpretation 

Although study designs have strengths and weaknesses, including potential low quality of  observational studies, 
we consistently identified significant benefit with LAIs versus oral antipsychotics in preventing hospitalisation or 

relapse, in settings ranging from restricted research (RCTs) to real-word application (cohort and pre–post 

studies). Our findings suggest that increased clinical use of LAIs could improve outcomes in 
schizophrenia.

Long-acting injectable versus oral antipsychotics for the maintenance treatment of 

schizophrenia: a systematic review and comparative meta-analysis of randomised, 

cohort, and pre–post studies

Taishiro Kishimoto, Katsuhiko Hagi, Shunya Kurokawa, John M Kane, Christoph U Correll

Kishimoto, T., et al. (2021). The Lancet Psychiatry, 8(5), 387-404.



Indirect Measures of 

Adherence are Often Inaccurate

Study comparing clinician assessment of  

adherence and plasma levels  in 97 patients 

presenting to ED 

Adherence typically based on patient self-report 

or report of  individuals involved in patient’s care

ED, emergency department.

*As assessed by ED psychiatrist.

Nearly 20% of patients (10 of 53) assessed as 

adherent had undetectable plasma levels (0%)

25% of patients (11 of 44) assessed as 

nonadherent had therapeutic levels (≥100%)

Lopez LV, et al. J Clin Psychopharmacology. 2017;37(3):310-314.



McCutcheon, R., et. (2018). Acta Psychiatrica Scandinavica, 137(1), 39-46.



LAIS: 

PATIENTS STILL DO 

RELAPSE

Rubio, J. M., et al. (2020). The Lancet Psychiatry, 7(9), 749-761.



DESPITE EVIDENCE SHOWING THEIR BENEFITS, LAI ANTIPSYCHOTICS 

ARE UNDERUTILISED IN NEWLY-DIAGNOSED PATIENTS

In a US-based, real-world study, only 4.4% of  young adults with a first 

episode of  schizophrenia were treated with a second-generation LAI1

Patient claims data for young adults (aged 18–40 years) were obtained from the IBM® MarketScan® Commercial and Medicare Supplemental databases. Inclusion criteria included: a diagnosis of schizophrenia (according to ICD-9 or ICD-10 codes for schizophrenia) between 1 January 

2013 and 30 September 2019; no schizophrenia diagnosis or LAI/oral antipsychotic claim within 12 months prior to the first diagnosis of schizophrenia (i.e., a first episode); claim for a second-generation LAI (aripiprazole, olanzapine, paliperidone, or risperidone) and continuous use 

(≥90 consecutive days, with 7-day gaps between refills permitted); continuous enrolment in commercial or Medicare supplemental medical and pharmacy benefits from ≥12 months prior to diagnosis to the end of continuous treatment with LAI; aged 18–40 years at diagnosis; and ≥1 

claim for an oral antipsychotic (aripiprazole, asenapine, brexpiprazole, cariprazine, clozapine, iloperidone, lurasidone, olanzapine, paliperidone, quetiapine, risperidone, or ziprasidone) prior to the first LAI administration.1 In Europe and the UK, Abilify Maintena® 400 mg 

(aripiprazole once-monthly) is indicated for maintenance treatment of schizophrenia in adult patients stabilised with oral aripiprazole2

ICD-9/10=International Classification of Diseases, 9th/10th revision; LAI=long-acting injectable

1. Kane et al. J Clin Psychiatry 2023;84(3):22m14544; 2. Abilify Maintena® 400 mg (aripiprazole once-monthly). Summary of product characteristics. July 2023. Available from: 

https://www.ema.europa.eu/en/documents/product-information/abilify-maintena-epar-product-information_en.pdf, accessed August 2023

76,147
patients with a 

diagnosis of  schizophrenia1

41,391
patients with a first episode 

of  schizophrenia1

1,836
patients with 

≥1 claim for a second-

generation LAI1

https://www.ema.europa.eu/en/documents/product-information/abilify-maintena-epar-product-information_en.pdf


Conclusions: Effective shared decision making about use of  
LAI antipsychotics requires that patients receive accurate 
information and support for their decision making. The 

training needs and administrative support requirements for 
all team members should be considered to provide patients 

with the information and support required. 

Robinson, D. G., et al. (2020). Psych Services, 71(4), 337-342.



Long-acting injectable antipsychotic 

use by patients with early-phase 

schizophrenia can significantly 

delay time to hospitalization, a 

personally and economically 

important outcome. Clinicians 

should more broadly consider LAI 

treatment for patients with early-

phase illness.

Kane, J. M., et al. (2020). JAMA psychiatry, 77(12), 1217-1224.



PRELAPSE
Time to first hospitalization (primary endpoint)

For time to first hospitalization, HRb favored AOM 400: 

0.56 (95% CI: 0.34, 0.92; p=0.02)

Mean (95% CI) time to first hospitalization:

• AOM 400, 613.7 days (582.3, 645.1)

• Clinician’s choice, 530.6 days (497.3, 563.9)  
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Log-rank p=0.001 7
patientsc needed to receive 

AOM 400 treatment to prevent one 

additional hospitalization, 

compared with clinician’s choicea

234 183 157 147 127

255 186 148 116 93

a Clinician’s choice (CC) of medication, included (but not limited to):

• Oral antipsychotics (including but not limited to): aripiprazole, 

risperidone, lurasidone, quetiapine, olanzapine, ziprasidone

• LAIs (including but not limited to): risperidone, haloperidol, 

olanzapine, paliperidone, fluphenazine

AOM 400, aripiprazole once-monthly 400 mg; CC, clinician’s 

choice, CI, confidence interval; HR, hazard ratio

Time remaining without having a first hospitalisation

Adapted from: Kane, J. M., et al. (2020). JAMA psychiatry, 77(12), 1217-1224.
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22%

36%

AOM 400 

(n=234)

Clinician’s choicea 

(n=255)

44%

NNT = 

7
patients needed to receive AOM 400 

treatment to prevent one additional 

hospitalization, compared with clinician’s 

choicea

Adapted from: Kane, J. M., et al. (2020). JAMA Psychiatry, 77(12), 1217-1224.

PRELAPSE
Hospitalization Rates



No Difference in Frequency of  At Least One Adverse Effect

• Out of  all 119 adverse events, LAIs and OAPs did not differ significantly regarding 115 (96.6%). 

• LAIs were associated with more akinesia, low-density lipoprotein cholesterol change and anxiety. 

• LAIs were associated with significantly lower prolactin change.

ADVERSE EFFECTS WITH LAIS VS SAME ORAL ANTIPSYCHOTIC 
(N=16, N=4,902)

Misawa F et al Schiz Res 2016; 176:220-230



Kane, J. et al in preparation

Significant differences between 

EPINET Hubs exist for both 

LAI percentages (p = 0.019) 

and Clozapine percentages    

(p = 0.016) from testing for 

extra Poisson variation.   









J Med Internet Res 2017;19(8):e289



Most people say that it is the intellect which 

makes a great scientist. They are wrong: It is 

character.
Albert Einstein



When people show you who they are, believe 

them the first time.

Maya Angelou



Collaboration is an unnatural act among two or 

more non-consenting adults.

Anonymous



Remember upon the conduct of each depends 

the fate of all.

                                                                                           Alexander the Great



I wouldn’t have seen it if I hadn’t believed it.                                                                             

                                                                     
Marshall McLuhan (not Yogi Berra)



Ask yourself at every moment: 

‘Is this necessary?’ 

You become what you give your attention to.                                                         

Marcus Aurelias
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