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Background: Intellectual disability (ID) affects approximately 1% of the worldwide
population and individuals with ID have a higher comorbidity with mental illness,
and specifically psychotic disorders. Unfortunately, among individuals with 1D,
limited research has been conducted since ID individuals are usually excluded
from mental illness epidemiological studies and clinical trials. Here we perform a
clinical trial to investigate the effectiveness of clozapine in the treatment of
resistant psychosis in individuals with ID. The article highlights the complexity of
diagnosing and treating psychopathological alterations associated with ID and
advocates for more rigorous research in this field.

Methods: A Phase IIB, open-label, randomized, multicenter clinical trial
(NCT04529226) is currently ongoing to assess the efficacy of oral clozapine in
individuals diagnosed with ID and suffering from treatment-resistant psychosis. We
aim to recruit one-hundred and fourteen individuals (N=114) with ID and resistant

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2024.1400621&domain=pdf&date_stamp=2024-05-14
mailto:malemany-ibis@us.es
https://doi.org/10.3389/fpsyt.2024.1400621
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2024.1400621
https://www.frontiersin.org/journals/psychiatry

Alemany-Navarro et al.

10.3389/fpsyt.2024.1400621

psychosis, who will be randomized to TAU (treatment as usual) and treatment-with-
clozapine conditions. As secondary outcomes, changes in other clinical scales
(PANSS and SANS) and the improvement in functionality, assessed through changes
in the Euro-QolL-5D-5L were assessed. The main outcome variables will be
analyzed using generalized linear mixed models (GLMM), assessing the effects of
status variable (TAU vs. Clozapine), time, and the interaction between them.

Discussion: The treatment of resistant psychosis among ID individuals must be
directed by empirically supported research. CLOZAID clinical trial may provide
relevant information about clinical guidelines to optimally treat adults with ID and
treatment-resistant psychosis and the benefits and risks of an early use of
clozapine in this underrepresented population in clinical trials.

Trial registration: Clinicaltrials.gov: NCT04529226. EudraCT: 2020-000091-37.
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Background

Intellectual disability (ID) is defined as the existence of
significant limitations both in intellectual functioning and
adaptive behavior, including restrictions in conceptual, social, and
practical skills (1). ID originates before the age of 18 (2) and has a
prevalence of approximately 1%, with a breakdown of 0.37-0.59%
for mild intellectual disability and 0.3-0.4% for moderate, severe,
and profound intellectual disability combined (3).

Individuals with ID constitute a highly vulnerable group,
presenting a lower life expectancy and greater comorbidity, which
is reflected in higher care needs on the part of the health system (4)
and the consequent greater health system and family expenditure
compared to those without ID (5-7). Remarkably, individuals with
ID present greater prevalence of mental illnesses, with a co-
diagnosis of mental illness and ID in approximately 30-50% of
cases (8, 9). Particularly, studies indicate that the lifetime prevalence
of psychotic disorders in individuals with ID ranges from 0.4% to
7.8% (8, 10, 11), while the prevalence of schizophrenia in the general
population is at 0.8% (12, 13). The prevalence of psychotic disorders
is higher in moderate ID, reaching 6%, while it is lower in mild and
deep ID (3.5%) (8). Despite mental illness being underdiagnosed in
up to 30% of cases involving individuals with ID (14), this is
primarily due to the challenges associated with clinical evaluation,
particularly in cases of moderate to severe ID (15, 16).

Frequently, we witness either overmedication or an
inappropriate prescription regimen for certain drugs in the
treatment of mental illness, leading patients into a diagnostic and
therapeutic cascade. This is attributed to the fact that nearly every

Abbreviations: ID, Intellectual disability; CRCTU, Clinical Research and Clinical
Trials Unit; CPZeq, Chlorpromazine equivalents; VRUH, Virgen del Rocio
University Hospital; FV, Pharmacovigilance Unit.
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drug is associated with side effects, especially in individuals who are
particularly sensitive, such as those with ID (17), for who
pharmacodynamics (absorption, distribution, metabolism and
excretion) may be altered (18).

Among antipsychotics, clozapine is the most effective one for
individuals with non-affective psychosis who do not respond to
other first- and second-generation antipsychotic treatments (19,
20). Clozapine has proved to be very effective in other kinds of
clinical situations as well, such as hostility and aggressiveness,
polydipsia, and behavioral disorders, all of them frequent
situations in individuals with ID (21-24), for who antipsychotics
are the most prescribed drugs (18). Additionally, clozapine has been
associated with a decrease in hospital admissions and the number of
days of hospitalization (25).

Despite of, clozapine is clearly underused in clinical practice due
to a series of barriers and difficulties in its effects and clinical
management (26). Although very infrequently, clozapine is
associated with several side effects (27). Some of them are
myocarditis and cardiomyopathy during initial phases of
treatment (28), seizures (29), and neutropenia (30). The risk of
severe neutropenia has led to the mandatory monitoring of the
number of neutrophils in blood regularly during the treatment.
Constipation is another possible adverse effect associated with
clozapine, which can lead to be serious and have fatal
consequences, with complications such as paralytic ileus or Bowel
perforation (31). Therefore, the decision to introduce clozapine
should always stem from a meticulous risk-benefit analysis due to
potential complications.

The early utilization of clozapine in individuals resistant to
other antipsychotics and in specific clinical scenarios, where
clozapine has demonstrated efficacy, presents an opportunity for
improvement and evolutionary stabilization for those individuals
based on the clinical remission or recovery produced (32).
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Enhancing access to clozapine could bring about clinical benefits for
numerous individuals, coupled with evident economic savings
within the healthcare system (33, 34). Furthermore, by improving
access to clozapine, the risk associated with polypharmacy
(simultaneous use of multiple antipsychotics) in the absence of
clinical response could be mitigated, thereby reducing the chances
of overdosage and ineffective treatment. Lastly, considering that the
appearance of resistant psychotic symptoms and associated
behavioral disorders in this population represents an added stress
factor to the burden chronic disability for both patients and their
caregivers, expected clinical benefits of clozapine treatment appear
to outweigh the potential physical risks associated with treatment.

In a recent Cochrane review with the objective of reviewing the
effectiveness of clozapine and its adverse side effects in the
treatment of individuals with the dual diagnosis of psychosis and
ID, it is concluded that there are only descriptions of its
effectiveness in individual cases or in groups of patients with a
very small number, with no evidence yet available from randomized
clinical trials of said effectiveness (efficacy and safety) (35). Only a
few studies have been carried out on it, since individuals with ID are
usually excluded from epidemiological studies of mental illness and
especially from clinical trials (15, 16, 35).

In this way, the use of clozapine in individuals with ID and
resistant psychosis is based on the extrapolation of evidence in the
general population without ID suffering from schizophrenia
resistant to antipsychotic treatment (36). Therefore, it is crucial to
conduct randomized and controlled clinical trials involving a
population with ID experiencing a high prevalence of resistant
psychosis to conventional antipsychotic treatments. However, to
minimize possible complications, developing these trials requires a
detailed and rigorous study of the safety profile of the drug in this
vulnerable population.

The high complexity in the diagnosis (difficulty of these patients in
describing the symptoms) and the treatment of behavioral and
psychopathological alterations associated with ID has resulted in a
scarcity of services and research in this domain (37). It is desirable to
carry out a more extensive number of research studies with
methodological rigor to provide substantial evidence about this
significant public health issue in a particularly vulnerable population.
Hence, in the present article we introduce the study protocol conducted
in the CLOZAID randomized controlled clinical trial.

Methods
Study design

The CLOZAID trial (NCT04529226) is a prospective,
randomized, flexible-dose, open-label, phase IIB clinical trial
designed to assess the efficacy of oral clozapine in individuals
diagnosed with ID and suffering from treatment-resistant
psychosis. This trial aims to assess and compare the effectiveness
of clozapine in managing treatment-resistant psychosis in
individuals with ID against the outcomes observed in the usual
clinical practice, potentially contributing to enhanced treatment
strategies and improved outcomes for this challenging patient
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population. Treatment resistance was determined according to
Howes et al. (38) criteria, considering the chlorpromazine
equivalents (CPZeq) proposed by Woods (2003) (39): olanzapine
5-20 mg/day (100-400 CPZeq), risperidone 3-6 mg/day (150-300
CPZeq), haloperidol 3-9 mg/day (150-450 CPZeq), quetiapine
100-600 mg/day (133.33-800 CPZeq), ziprasidone 40-160 mg/
day (66.67-266.67 CPZeq) and aripiprazole 5-30 mg/day (66.67-
400 CPZeq).

The patient follow-up in this study consists of 6 scheduled visits.
The procedures carried out at each visit can be seen in Table 1.

Study setting

CLOZAID is a multicenter study that is being conducted at 25
clinical centers throughout Spain (Supplementary Table 1).

Individual recruitment and eligibility criteria

Recruitment strategies will include providing information to
individuals during consultations, as well as conducting a thorough
search across different databases based on established clinical
criteria. Individuals who accept to participate in the trial will be
screened and their diagnosis will be confirmed by experienced
psychiatrists through the clinician version of the structured
clinical interview for the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) (SCID-5-CV; 40) at
each center. Written informed consent will be gathered before
being enrolled in the trial. No restrictions will be enforced on the
source of the individuals (outpatients or inpatients). Table 2 shows
the different eligibility criteria.

Sample size

The sample size calculation was performed using the GRANMO
program, a tool for determining sample size and power of a
hypothesis test. Accepting an alpha risk of 0.05 and a beta risk of
0.2 in a two-tailed test, 57 individuals were required in both the first
and second groups to detect a difference equal to or greater than 0.8
units. We assumed a common standard deviation of 1.4, and a loss
rate of 15%.

Data collection

Randomization

We used a simple randomization procedure (1:1). An
automated randomization list was drawn up. The system for
randomization will be available online in the specifically designed
Clinical Research Database (CRD). The randomization list will be
safeguarded by the Clinical Research and Clinical Trials Unit
(CRCTU). After confirming that the patient meets all inclusion
criteria and none of the exclusion criteria, the investigator will
proceed to administer the assigned treatment and provide the
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TABLE 1 Assessment conducted during 6 scheduled clinical visits.

Month 0 Month 1 Month 1 Month 3 Month 6  Month 12
+ 10 days + 15days + 30days <+ 30 days
Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Unscheduled
Screening  Randomization visit*
(Day 1
of treatment)

Informed consent/ACE [ ]
Inclusion/exclusion criteria [ ) [ ) [ J
Pregnancy test [ ] [ ] [ J
Medical history [} [} [ ] [ J
Physical exploration® [ ) [ ) [ ) [ J [}
Functioning: POMONA °
II, ICAP
Clinical improvement scales: ° ° ° ° ° °
GCI, PANSS, SANS
Adherence to treatment:
Morisky-Green Test and [ ) [ ] [ ] [ ) [ ] [ ]
BARS (1)
Cognitive tests: K-BIT [ ] [ ] [ ]

Psychopathology, functioning
and aggressiveness tests:
MINI PAS-ADD [ ) [ ] [ ) [ ] [ ) [ )
EURO-QoL-5D-5, ABC,
among others

Suicide test: C-SSRS [ ] [ ] [ ] [ ] [ ] [ ]
Hematology/biochemistry® [ ] [ ] [ ] [ ] [ ] [ ]
Alcohol/drug use [ ] [ ] [ ] [ ] [ ] [ ]
Concomitant medication [ ] [ ] [} [ ] [} [ ] [ ]
Treatment [ ] [ ] [ ] [ ] [ ] [ ]
Adverse events®: SAS,

[ ] ([ ] [ ] ([ ] [ ]

BARS (2)

*Unscheduled visit. If a patient shows significant changes in their clinical condition or if there is suspicion of an adverse event, an assessment (within 24 hours) should be conducted by phone to
determine the necessity of an unscheduled visit; ACE, Aid to Capacity Evaluation; POMONA, Health Indicators for People with Disabilities; ICAP, Inventory for Client and Agency Planning;
GCI, Global Clinical Impression; PANSS, Positive and Negative Syndrome Scale; SANS, Scale for the Assessment of Negative Symptoms; BARS (1), Brief Adherence Rating Scale; K-BIT,
Kaufman Brief Intelligence Test; MINI PAS, Psychiatric Assessment Schedule for Adults with Developmental Disability; ABC, Aberrant Behavior Checklist; C-SSRS, Columbia-Suicide Severity
Rating; SAS, Simpson-Angus Scale; BARS (2), Barnes Akathisia Rating Scale.

Includes weight, height, blood pressure, heart rate, respiratory rate, temperature, and abdominal circumference.

*Main attention to lipid and glycemic profile; blood count control (special leukocytes/neutrophils control).

3 “Including hospital admissions, seizure/dizziness, constipation.

patient code, which will consist of a numeric code identifying the = The dose and type of antipsychotic medication could be changed
center and the patient (e.g., XX-XXX). There are no masking  based on clinical efficacy and the profile of side effects during the
techniques as this is an open-label study. Therefore, there is no  follow-up period. Doses could be adjusted as clinically indicated
applicable procedure for breaking the blind. within the prescribed range to target the minimum effective dose.
Demographic and clinical characteristics, comorbidities, and ~ Certain concomitant medications (lormetazepam and clonazepam)
psychiatric history were collected at intake, along with prior health ~ were permitted for the management of agitation, general behavior
care resource utilization and patient-reported outcomes. disturbances, and/or insomnia. Only if clinically significant
extrapyramidal symptoms occurred, anticholinergic medication
Study Flow (biperiden at a dose of up to 8 mg/day) was allowed.
Individuals with inclusion criteria diagnoses were randomized  Antidepressants and mood stabilizers were permitted if clinically
to open-label clozapine or TAU (treatment as usual). Treatment  needed. The doses of these concomitant medications followed
with clozapine began with an initial dose of 12.5 mg, gradually  standard clinical practice guidelines, and no maximum doses
titrated to reach a therapeutic dose within the range of 200-450 mg. ~ were specified due to the pragmatic nature of the clinical trial.
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TABLE 2 Eligibility criteria for participant recruitment.

Inclusion criteria Exclusion criteria

1) Age between 16-55

2) Main diagnosis of intelectual
deficit (DSM-V) and confirmed using
the brief Kaufman intelligence test
(Annex V), 1Q: 35-70

3) Diagnosis of psychotic disorder
(DSM-V) confirmed by
clinical interview

1) Levels of leukocytes <3500/mm® and
neutrophils <2000/mm?®

2) Hypersensitivity to clozapine or
its excipients

3) History of
Myeloproliferative Syndrome

4) Resistance to antypsychotic
treatment (at least two different,
except clozapine) at the maximum
dose for a duration of treatment >
6 weeks

5) Behavioral alterations, self-harm
and/or severe stereotypes during the
6 months prior to inclusion

6) Consent by written to participate
in the trial of patients and/or their
legal representatives

7) Capacity and availability to carry
out the assesments of the trial
protocol or facilitated

4) Epilepsy not controlled with
medication in the previous 2 years

5) Paralytic ileus 3 months
before inclusion

6) Patients diagnosed at study entry or
selection visit itself of autism
spectrum disorders

7) Pregnant women at the time of
study entry or wishing to start
pregnancy within 12 months after
entering the same

8) In case of potential risk of
pregnancy, negative pregnancy test
and/or contraception

Based on efficacy criteria

8) Women who are breast-feeding at
the time of entry into the study who
do not accept its withdrawal

9) Demonstrated medical pathology
(heart disease, intestinal transit
disorders...) that contraindicate the
use of clozapine

10) Any serious medical pathology not
controlled at the time of entry into
the hospital

11) Treatment at the beginning of the
study that cannot be withdrawn with
any prohibited drug during the study

12) Patients in whom a high risk of
suicide is detected at the screening
visit, according to the criteria
established by Columbia University
according to the evaluation of said risk
using the C-SSRS scale (Annex V)

13) Patients who are participating in
another clinical trial with active
treatment (1) meeting DSM-IV criteria
for drug dependence; (2) meeting
DSM-1V criteria for mental
retardation; (3) having a history of
neurological disease or head injury

Based on safety criteria

1) Patients with a drug compliance
level below 80%

2) Patients who, at any time during
the study period, show a high risk of

1) Any adverse event that, at the
clinician’s discretion, requires
study withdrawal.

2) When, for any reason, the treatment
is no longer safe for the patient.
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Exclusion criteria

Based on efficacy criteria

Based on safety criteria

suicide based on criteria established
by Columbia University, as assessed
by the C-SSRS scale.

3) Female patients who test positive
for pregnancy during their
participation in the study

3) Any other reason that could
endanger the patient’s life or have
serious consequences for them.

4) Patients who experience a
convulsive seizure during their
participation in the study

Based non-compliance or violation of
the norms outlined in the
protocol criteria

5) Patient: domized to th
) Patients randomized to the 1) If the patient fails to comply with

clozapine branch who have white
P the trial’s norms, they may be

blood cell counts <3500/mm”* and
neutrophil counts <2000/mm” at any
time during their participation in
the study

withdrawn at the discretion of the
responsible investigator or due to loss
of follow-up.

6) Patients randomized to the

clozapine branch who need to start
P v Follow-up of prematurely

treatment with drugs known to cause . .
withdrawn patients

agranulocytosis or bone
marrow depression

1) If a patient is prematurely
withdrawn from the trial, the
investigator will provide the main
reason for the suspension; the standard

7) Patients randomized to the
clozapine branch who require
hospitalization due to intestinal

. L. treatment protocols for their condition
obstruction or develop paralytic ileus

will be followed at the discretion of the
responsible clinician.

8) Patients randomized to the
clozapine branch who, after the
transition period to monotherapy
with CZP, require treatment with
more than one antipsychotic drug,
ECT, or rTMS based on

clinical criteria

9) Patients randomized to the
clozapine branch who need to start
treatment with medications that
significantly interfere with clozapine
metabolism through the cytochrome
P450 pathway: macrolides,
antifungals, proton pump inhibitors,
and trihexyphenidyl

Measurements
Primary outcome measures: efficacy and effectiveness
The main outcome of efficacy and effectiveness consisted of the
clinical improvement assessed with the change in the total score of
the Clinical Global Impression-Schizophrenia scale (CGI-SCH; 41),
which assesses the global severity of schizophrenia symptoms and
how it impacts the individual’s overall life. A second outcome
measure of effectiveness was the rate of treatment discontinuation
for any reason, expressed as the percentage of individuals who
discontinue the initially assigned treatment, along with the mean
time to discontinuation for all causes. Four reasons for the
discontinuation were recorded (1): nonsufficient or insufficient
efficacy, (2) serious adverse events, (3) nonadherence, and (4)
other causes. Insufficient efficacy was established at the treating
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physician’s judgment only after at least 12 weeks of adequate
treatment after failing to reach at least a 30% reduction in the
Brief Psychiatric Rating Scale. Adherence to antipsychotic drugs
was assessed by the information obtained from the individuals,
close relatives, and staff involved in the follow-up. Individuals were
consensually dichotomized into having a good (defined as
individuals regularly taking at least 90% of prescribed medication)
and a poor adherence (medium or poor compliance).

Secondary outcome measures: efficacy and safety

Other clinical improvement variables were measured with total
scores of The Positive and Negative Syndrome Scale (PANSS; 42)
and the Scale for the Assessment of Negative Symptoms (SANS; 43),
and improvement in quality of life and functionality assessed
through changes in the Euro-QoL-5D-5L (44).

Follow-up clinical evaluations will be conducted at each center
following standard clinical practice to assess the safety profile of the
trial treatment:

* Physical examination: A physical examination and vital
signs assessment will be performed at each visit.

* Laboratory test: Blood extraction with a complete blood
count and biochemistry, including lipid profile and glucose
levels, during the second visit. After the second visit,
individuals on clozapine should have hematological
monitoring weekly (for the first 18 weeks), then bi-weekly
until month 12, and thereafter the monitoring will
be monthly.

Follow-up adverse events will be monitored:

* Hematological abnormalities: Neutropenia

* Cardiological abnormalities: Myocarditis

+ Severe constipation: Paralytic ileus

* Severe sedation

* Neurological abnormalities: Seizures

*  Metabolic abnormalities: Diabetes mellitus, Hyperosmolar coma,
Ketoacidosis, Severe hyperglycemia, Hypercholesterolemia,
Hypertriglyceridemia.

The principal investigator or a collaborator is required to
promptly report all serious adverse events, whether related to the
treatment or anticipated, to the Virgen del Rocio University Hospital
(VRUH) Pharmacovigilance Unit (FV) of the CRCTU (FV-CRCTU-
VRUH) within 24 hours (one working day). Any serious adverse
events occurring from the patient’s inclusion in the study (defined as
the moment the subject signs the informed consent) up to 30 days
after the subject completes or withdraws from the study must be
reported, by completing and signing the Serious Adverse Event
Report Form. The Pharmacovigilance staff will review the received
form and, if necessary, request additional information from the
investigator, who will provide information whenever requested and,
in any case, when there is a change in their initial assessment
regarding severity or causality. The procedure for reporting follow-
up information will follow the same notification process. The FV-
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CRCTU-VRUH personnel will maintain a detailed record of all
serious adverse events reported by the investigators.

If there is a medication error or if the investigational drug is
used outside the protocol during the study, the investigator will
notify the FV-CRCTU-VRUH within 24 hours after becoming
aware of it. The notification procedure will be the same as for

serious adverse events.

Data monitoring and quality control

A multicenter clinical monitoring has been established to ensure
research quality. Prior to individual recruitment, uniform preclinical
training has been conducted, through which all staff, including
physicians, data collectors and analyzers, will be fully informed
regarding the purpose and content of the study in an effort to
standardize the electronic case report form (eCRF) completion
process during data collection. In addition, the supervisors at the
VRUH will offer guidance at each center when the first individual is
enrolled, and the CRCTU-VRUH, which belongs to Carlos III Health
Institute Platform for Support for Clinical Research (SCReN), will
verify that the development of the clinical trial is carried out in
accordance with the standards of good clinical practices and complies
100% with the current protocol. This team will conduct periodic on-
site inspections to ensure a consistent and accurate study process.

Statistical analysis

All statistical analyses were performed with R 4.2.3. All data
were tested for normality, with Shapiro-Wilk test, and equality of
variances through Levene test. The variables related to the baseline
demographic and clinical data of the sample, as well as adverse
events, will be analyzed descriptively. Continuous variables will be
summarized using mean and standard deviation or median and
interquartile range, while discrete variables will be reported in
absolute value and percentage. To ensure group comparability,
baseline sociodemographic and clinical characteristics were tested
by 1-way ANOVA or Kruskal-Wallis tests for continuous variables
or by chi-squared tests or Fisher’s exact test for qualitative variables.

Regarding comparative case vs control analyses, the main
outcome variables will be analyzed using generalized linear mixed
models (GLMM) following a Poisson distribution. Separate models
will be conducted for each dependent variable, being case vs. control
status considered the between-subject variable, and time (scheduled
visits), the within-subject variable. The effects of status variable,
time, and the interaction between them will be examined. Centers
will be included as random effects in the model. All the models will
include covariates such as sex and age. To build these models,
adherence to the missing at random condition for the absent data
must be met. For cross-sectional comparative analyses, multiple
binary logistic regressions will be employed using the Wald method,
which involves variable elimination through the backward method.
The response variables will be recoded as 0 and 1 based on whether
they surpass specific cutoffs, as determined by specialized clinical
staff. Both intention-to-treat and per-protocol analyses will
be performed.
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We will employ Kaplan-Meier survival curves and log-rank tests to
evaluate the time to all-cause medication discontinuation. Patient
follow-up will commence from the study inclusion until
discontinuation of the initial treatment or censoring. Survival time
may be censored either at the end of the study period or due to loss to
follow-up.

Study progress and outlook

The study progress and individuals included in the different
stages of the trial so far can be seen in Figure 1.

2021

20 assessed for
elegibility

2 lost to screening

10 assigned to control
TAU

¢ 2discontinued:
o 1 lost to follow-up
o 1 adverse event

18 randomized

8 assigned to
CLOZAPINE

¢ 2discontinued:
o 2 investigator decision

8 completed TAU treatment 6 completed CLZ

2022

37 assessed for

elegibility

2 lost to screening
35 randomized

16 assigned to control 19 assigned to
TAU CLOZAPINE

* 6 discontinued:
* 4discontinued: e Znon-compliance
o 4 investigator decision

o 1 investigator decision
o 1 patient decision
o 2 adverse event

13 completed CLZ treatment

12 completed TAU treatment

2023
20 assessed for
elegibility
20 randomized
7 assigned to control 13 assigned to
TAU CLOZAPINE

0 completed treatment 0 completed treatment
7 continued follow-up 13 continued follow-up

FIGURE 1
Overview of study flow and data. TAU, treatment as usual;
CLZ, clozapine.
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Ethics approval and consent to participate

The study protocol was approved by the Ethics Committee for
Drug Research of Seville, CEIm, (minutes no. 16/2020) and by the
Spanish Agency of Medicines and Medical Devices, AEMPS,
(EudraCT No. 2020-000091-37) in July 2020, authorizing the
feasibility of the clinical trial. During the trial, the patient will
take an authorized oral medication and will be monitored to ensure
safety and efficacy. Before participating, the patient must sign an
informed consent, agreeing to have their data reported in a database
expressly designed for the study.

Carlos III Health Institute has funded the clinical trial that was
authorized in 2019 call (ICI119/00026).

Results

Seventy-seven individuals have been included in the study so
far. The target population of the essay is a population of adults with
intellectual disabilities and treatment-resistant psychotic disorders
by definition, predominantly from a lower-middle-class
background with access to the public healthcare system.

The research findings will be shared through publication in an
international open-access peer-reviewed journal. This will comply
with the provisions established in Royal Decree 1090/2015 of
December 4, regulating Clinical Trials with Medicinal Products,
the Ethics Committee for Research with Medicinal Products, and
the Spanish Registry of Clinical Studies, Article 42. The principal
investigator holds the responsibility of distributing these results to
healthcare facilities.

Discussion

This paper presents rationale for, and organization of
CLOZAID protocol, which is an open-label, randomized,
multicenter clinical trial to evaluate the efficacy and safety of
clozapine in the treatment of resistant psychosis in individuals
with ID. The results of clinical trials conducted in the general
population may not be directly applicable to individuals with ID.
This is the first clinical trial focused on the treatment of resistant
psychosis conducted using a representative sample of the
ID population.

Clozapine represents an optimal treatment for individuals with
psychosis that present resistance to other pharmacological strategies
(19, 20) as well as for comorbid conditions usually observed among
individuals with ID (21-24). However, the use of clozapine in the
treatment of resistant psychosis in ID is non-evidence based and
rather scarce. Clozapine is nowadays underutilized in clinical
practice given that it may involve severe side effects, what
obligates clinicians to carry out a meticulous clinical follow up of
in-treatment individuals involving, among others, the regular
monitoring of neutrophils in peripheral blood (27-31). However,
it is noteworthy that the rare occurrence of the cited side effects,
coupled with the demonstrated efficacy of clozapine in treating
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resistant psychosis, presents a compelling case. Utilizing clozapine
can help prevent the inefficient and risky overmedication that
resistant individuals often face over the years. This underscores
the significance of conducting a randomized and controlled clinical
trial, such as the one outlined here, since the literature on the use of
clozapine in resistant psychosis among ID individuals is limited to
case series (35).

The findings from our study are expected to enhance our
understanding of the effective and safe treatment of psychotic
symptoms in individuals with ID. This knowledge may potentially
catalyse a shift in the clinical management of this condition,
ultimately leading to an improvement in the lives of these
individuals worldwide and a reduction in the economic burden
associated with treating comorbid psychosis in individuals with ID.
We anticipate that the outcomes of our clinical trial will advocate
for the use of clozapine as a beneficial treatment strategy for these
individuals, potentially influencing a global shift in the clinical
practice of managing psychosis in individuals with ID.

Author contributions

MA-N: Writing - original draft, Writing — review & editing. BS-B:
Data curation, Supervision, Writing - review & editing. PR-P:
Data curation, Investigation, Writing — review & editing. LA-M:
Investigation, Writing — review & editing. AG-G: Writing — review
& editing. IR-G: Project administration, Writing - review &
editing. NG-T: Investigation, Writing — review & editing. MR-V:
Conceptualization, Writing — review & editing. SG-C: Writing -
review & editing. CR-F: Investigation, Writing — review & editing.
JV-M: Investigation, Writing — review & editing. FS: Investigation,
Writing - review & editing. JC-B: Investigation, Writing — review &
editing. RM-L: Investigation, Writing — review & editing. FM-C:
Investigation, Writing — review & editing. BC-F: Funding acquisition,
Resources, Supervision, Writing — review & editing.

CLOZ-AID Group

Samuel Romero Guillena (Hospital Universitario Virgen
Macarena), Alvaro Lopez Diaz (Hospital Universitario Virgen
Macarena), Maria Dolores Romero Lemos (Hospital Universitario
Virgen del Rocio), Maria Conde Rivas (Hospital Universitario Virgen
del Rocio), Ana Rubio Garcia (Hospital Universitario Virgen del Rocio),
Manuel Canal Rivero (Hospital Universitario Virgen del Rocio), Rubén
Catalan Barragan (Hospital Universitario Virgen del Rocio), Irene Pans
(Hospital Universitario Virgen del Rocio), Maria Luisa Gutierrez
(Hospital Universitario Virgen del Roclo), Eduardo Garcia Ramos-
Garcia (Hospital Universitario Virgen del Rocio), Ana Vilches
(Hospital Universitario Virgen del Rocio), Beatriz Oda Plasencia
(Hospital Universitario Virgen del Rocio), Ramon Terron (Hospital
Universitario Virgen del Roclo), Cristina Valdera (Hospital
Universitario Virgen del Rocio), Manuela Rey (Hospital Universitario
Virgen del Rocio), Demetrio Marmol (Hospital Universitario Virgen
del Rocio), Cristina Esteban (Hospital Universitario Virgen del Rocio),
Matilde Castao (Hospital Universitario Virgen del Roclo), Juan Pedro

Frontiers in Psychiatry

10.3389/fpsyt.2024.1400621

Alcon (Hospital Universitario Virgen del Rocio), Nicolas Vucinovich
(Hospital Universitario Virgen del Rocio), Luis R. Capitan
(Hospital Universitario Virgen del Rocio), Candido Garcia (Hospital
Universitario Virgen del Rocio), Matilde Blanco (Hospital Universitario
Virgen de Valme), Alvaro J. Palma (AGS Osuna), Susana Herrera
Caballero (AGS Jerez de la Fra., Costa Noroeste y Sierra de Cadiz),
Asunta Torres Laborde (AGS Jerez de la Fra., Costa Noroeste y Sierra de
Cadiz), Rocio Torrecilla Olavarrieta (AGS Jerez de la Fra., Costa
Noroeste y Sierra de Cadiz), Melquiades Leon Macias (Hospital
Regional Universitario de Malaga), Blanca Garcia Montafies (Hospital
Regional Universitario de Malaga), Juan Luis Prados Ojeda (AGS
Cordoba), Jose Angel Alcala Partera (AGS Cordoba), Rafael Manuel
Gordillo Urbano (AGS Cordoba), Laura Carrion Exposito (AGS
Cordoba), Cristina Gomez Moreno (AGS Cordoba), Pablo Glez
Domenech (Hospital Universitario San Cecilio), Jose Eduardo Mufioz
Negro (Hospital Universitario San Cecilio), Angeles Torres Prieto
(Villablanca Serveis Assistencials), Annabel Folch Mas (Villablanca
Serveis Assistencials), Juan Jose Mora Mesa (Hospital Virgen del
Puerto), Rosa Mz Galindo San Valentin (Hospital Virgen del Puerto),
Carlos Pefia Salazar (Parc Sanitari Sant Joan de Deu), Ana Isabel
Dominguez Panchon (Grupo Hermanas Hospitalarias), Cristina Irirte
Iturria (Grupo Hermanas Hospitalarias), Paula Mufioz Hermoso
(Grupo Hermanas Hospitalarias), David Gil Sanz (Grupo Hermanas
Hospitalarias), Manuel Calvo Mufoz (Grupo Hermanas Hospitalarias),
Georgia Denisa Simon (Grupo Hermanas Hospitalarias), Elena
Rodriguez Cano (Grupo Hermanas Hospitalarias), Edith Pomarol
Clotet (Grupo Hermanas Hospitalarias).

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
has been funded by Instituto de Salud Carlos III through the project
"ICI19/00026" (Co-funded by European Regional Development
Fund/European Social Fund; “A way to make Europe”/'Investing in
your future"). Prof. BC-F has received unrestricted research funding
from Carlos III Health Institute, MINECO, Gobierno de Cantabria,
Centro de Investigacion Biomedica en Red de Salud Mental
(CIBERSAM), from the 7th European Union Framework Program
and Lundbeck. He has also received honoraria for his participation as
a consultant and/or as a speaker at educational events from Janssen
Cilag, Rovi, Angelini, Boehringer, Mylan, Lundbeck, and Otsuka
Pharmaceuticals. MA-N was supported by a Juan de la Cierva
contract (FJC2021-047538-1).

Acknowledgments

We wish to thank all the patients, family members and staff
from all the units that make possible to carry out this study. We are
grateful to Carlos IIT Health Institute and Carlos IIT Health Institute
Platform for Support for Clinical Research platform for funding and
supporting this clinical trial. (Project "ICI19/00026", funded by
Instituto de Salud Carlos IIT and co-funded by European Union
(ERDF/ESF, “A way to make Europe”/ "Investing in your future").

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1400621
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Alemany-Navarro et al.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Salvador-Carulla L, Saxena S. Intellectual disability: between disability and clinical
nosology. Lancet. (2009) 374:1798-9. doi: 10.1016/S0140-6736(09)62034-1

2. Schalock RL, Borthwick-Dufty SA, Bradley V], Buntinx WH, Coulter DL, Craig
EM, et al. Intellectual disability: definition, classification, and systems of supports.
Washington D.C: American Association on Intellectual and Developmental
Disabilities (2010).

3. Mazza MG, Rossetti A, Crespi G, Clerici M. Prevalence of co-occurring
psychiatric disorders in adults and adolescents with intellectual disability: A
systematic review and meta-analysis. ] Appl Res Intellect Disabil. (2020) 33:126-38.
doi: 10.1111/jar.12654

4. Honeycutt A, Dunlap L, Chen H, Homsi G. Economic costs associated with
mental retardation, cerebral palsy, hearing loss, and vision impairment-United States,
2003. MMWR Morb \& Mortal Wkly Rep. (2004) 53:57. doi: 10.1046/j.1365-
2788.2001.00374.x

5. Doran CM, Einfeld SL, Madden RH, Otim M, Horstead SK, Ellis LA, et al. How
much does intellectual disability really cost? First estimates for Australia. J Intellect Dev
Disabil. (2012) 37:42-9. doi: 10.3109/13668250.2011.648609

6. Lazcano-Ponce E, Katz G, Rodriguez-Valentin R, De Castro F, Allen-Leigh B,
Marquez-Caraveo ME, et al. The intellectual developmental disorders Mexico study:
situational diagnosis, burden, genomics and intervention proposal. Salud Publica Mex.
(2016) 58:694. doi: 10.21149/spm.v58i6.8267

7. Hsu S-W, Lin J-D, Chiang P-H, Chang Y-C, Tung H-J. Comparison of outpatient
services between elderly people with intellectual disabilities and the general elderly
population in Taiwan. Res Dev Disabil. (2012) 33:1429-36. doi: 10.1016/j.ridd.2012.03.014

8. Cooper S-A, Smiley E, Morrison J, Allan L, Williamson A, Finlayson J, et al.
Psychosis and adults with intellectual disabilities: Prevalence, incidence, and related
factors. Soc Psychiatry Psychiatr Epidemiol. (2007) 42:530-6. doi: 10.1007/s00127-007-
0197-9

9. Day K. Treating mental illness and behavior disorders in children and adults with
mental retardation. Washington D.C.; London, England: American Psychiatric Pub
(2008).

10. Meltzer H, Gill B, Petticrew M. The prevalence of psychiatric morbidity among
adults living in private households. In: The prevalence of psychiatric morbidity among
adults living in private households (1995). London: HMSO p. xii-174.

11. Deb S, Thomas M, Bright C. Mental disorder in adults with intellectual disability.
1: Prevalence of functional psychiatric illness among a community-based population
aged between 16 and 64 years. ] Intellect Disabil Res. (2001) 45:495-505. doi: 10.1046/
j.1365-2788.2001.00374.x

12. McGrath J, Saha S, Chant D, Welham J. Schizophrenia: a concise overview of
incidence, prevalence, and mortality. Epidemiol Rev. (2008) 30:67-76. doi: 10.1093/
epirev/mxn001

13. Moreno-Kiistner B, Martin C, Pastor L. Prevalence of psychotic disorders and its
association with methodological issues. A systematic review and meta-analyses. PloS
One. (2018) 13:e0195687. doi: 10.1371/journal.pone.0195687

14. Pefa-Salazar C, Arrufat F, Santos JM, Fontanet A, Gonzalez-Castro G, Mas S,
et al. Underdiagnosis of psychiatric disorders in people with intellectual disabilities:
Differences between psychiatric disorders and challenging behaviour. J Intellect Disabil.
(2020) 24:326-38. doi: 10.1177/1744629518798259

15. Antonacci DJ, de Groot CM. Clozapine treatment in a population of adults with
mental retardation. J Clin Psychiatry. (2000) 61:22-5. doi: 10.4088/JCP.v61n0106

16. Thalayasingam S, Alexander RT, Singh I. The use of clozapine in adults with
intellectual disability. J Intellect Disabil Res. (2004) 48:572-9. doi: 10.1111/j.1365-
2788.2004.00626.x

17. Deb S, Limbu B, Unwin GL, Weaver T. The use of medication for challenging
behaviors in people with intellectual disabilities: the direct care providers” Perspective. J

Frontiers in Psychiatry

10.3389/fpsyt.2024.1400621

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/
full#supplementary-material

Ment Health Res Intellect Disabil. (2023) 16:253-74. doi: 10.1080/
19315864.2023.2192691

18. O’'Dwyer M, McCallion P, McCarron M, Henman M. Medication use and
potentially inappropriate prescribing in older adults with intellectual disabilities: a
neglected area of research. Ther Adv Drug Saf. (2018) 9:535-57. doi: 10.1177/
2042098618782785

19. Leucht S, Cipriani A, Spineli L, Mavridis D, C")rey D, Richter F, et al. Comparative
efficacy and tolerability of 15 antipsychotic drugs in schizophrenia: a multiple-
treatments meta-analysis. Lancet. (2013) 382:951-62. doi: 10.1016/S0140-6736(13)
60733-3

20. National Institute for Clinical Excellence. Psychosis and schizophrenia in adults:
prevention and management. NICE guidel (2014). London: NICE, National Institute for
Clinical Excellence.

21. Warnez S, Alessi-Severini S. Clozapine: a review of clinical practice guidelines
and prescribing trends. BMC Psychiatry. (2014) 14:102. doi: 10.1186/1471-244X-14-
102

22. Victoroff J, Coburn K, Reeve A, Sampson S, Shillcutt S. Pharmacological
management of persistent hostility and aggression in persons with schizophrenia
spectrum disorders: A systematic review. J Neuropsychiatry Clin Neurosci. (2014)
26:283-312. doi: 10.1176/appi.neuropsych.13110335

23. Sabaawi M, Singh NN, de Leon J. Guidelines for the use of clozapine in
individuals with developmental disabilities. Res Dev Disabil. (2006) 27:309-36.
doi: 10.1016/j.ridd.2005.05.002

24. Kane JM, Marder SR, Schooler NR, Wirshing WC, Umbricht D, Baker RW, et al.
Clozapine and haloperidol in moderately refractory schizophrenia. Arch Gen
Psychiatry. (2001) 58:965. doi: 10.1001/archpsyc.58.10.965

25. Rohde C, Hilker R, Siskind D, Nielsen J. Real-world effectiveness of clozapine for
intellectual disability: Results from a mirror-image and a reverse-mirror-image study.
Psychopharmacol. (2018) 32:1197-203. doi: 10.1177/0269881118783322

26. Correll CU, Agid O, Crespo-Facorro B, de Bartolomeis A, Fagiolini A, Seppild N,
et al. A guideline and checklist for initiating and managing clozapine treatment in
patients with treatment-resistant schizophrenia. CNS Drugs. (2022) 36:659-79.
doi: 10.1007/s40263-022-00932-2

27. Raja M. Clozapine safety, 35 years later. Curr Drug Saf. (2011) 6:164-84.
doi: 10.2174/157488611797579230

28. Ronaldson KJ, Fitzgerald PB, McNeil JJ. Clozapine-induced myocarditis, a
widely overlooked adverse reaction. Acta Psychiatr Scand. (2015) 132:231-40.
doi: 10.1111/acps.12416

29. Williams AM, Park SH. Seizure associated with clozapine: incidence, etiology,
and management. CNS Drugs. (2015) 29:101-11. doi: 10.1007/s40263-014-0222-y

30. Lahdelma L, Appelberg B. Clozapine-induced agranulocytosis in Finland, 1982
2007. ] Clin Psychiatry. (2012) 73:837-42. doi: 10.4088/JCP.11m07244

31. IkaiS, Suzuki T, Uchida H, Mimura M, Fujii Y. Reintroduction of clozapine after
perforation of the large intestine—A case report and review of the literature. Ann
Pharmacother. (2013) 47:e31-1. doi: 10.1345/aph.15117

32. Agid O, Arenovich T, Sajeev G, Zipursky RB, Kapur S, Foussias G, et al. An
algorithm-based approach to first-episode schizophrenia. J Clin Psychiatry. (2011)
72:1439-44. doi: 10.4088/JCP.09m05785yel

33. Findling RL, Frazier JA, Gerbino-Rosen G, Kranzler HN, Kumra S, Kratochvil
CJ. Is there a role for clozapine in the treatment of children and adolescents? ] Am Acad
Child Adolesc Psychiatry. (2007) 46:423-8. doi: 10.1097/chi.0b013e3180ed94e

34. Sanz-Fuentenebro FJ, Uriarte JJU, Bonet Dalmau P, Molina Rodriguez V,
Bernardo Arroyo M. Patron de uso de clozapina en Espafia. Variabilidad e
infraprescripcion. Rev Psiquiatr Salud Ment (2019). Available online at: https://
linkinghub.elsevier.com/retrieve/pii/S1888989118300156.

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1400621/full#supplementary-material
https://doi.org/10.1016/S0140-6736(09)62034-1
https://doi.org/10.1111/jar.12654
https://doi.org/10.1046/j.1365-2788.2001.00374.x
https://doi.org/10.1046/j.1365-2788.2001.00374.x
https://doi.org/10.3109/13668250.2011.648609
https://doi.org/10.21149/spm.v58i6.8267
https://doi.org/10.1016/j.ridd.2012.03.014
https://doi.org/10.1007/s00127-007-0197-9
https://doi.org/10.1007/s00127-007-0197-9
https://doi.org/10.1046/j.1365-2788.2001.00374.x
https://doi.org/10.1046/j.1365-2788.2001.00374.x
https://doi.org/10.1093/epirev/mxn001
https://doi.org/10.1093/epirev/mxn001
https://doi.org/10.1371/journal.pone.0195687
https://doi.org/10.1177/1744629518798259
https://doi.org/10.4088/JCP.v61n0106
https://doi.org/10.1111/j.1365-2788.2004.00626.x
https://doi.org/10.1111/j.1365-2788.2004.00626.x
https://doi.org/10.1080/19315864.2023.2192691
https://doi.org/10.1080/19315864.2023.2192691
https://doi.org/10.1177/2042098618782785
https://doi.org/10.1177/2042098618782785
https://doi.org/10.1016/S0140-6736(13)60733-3
https://doi.org/10.1016/S0140-6736(13)60733-3
https://doi.org/10.1186/1471-244X-14-102
https://doi.org/10.1186/1471-244X-14-102
https://doi.org/10.1176/appi.neuropsych.13110335
https://doi.org/10.1016/j.ridd.2005.05.002
https://doi.org/10.1001/archpsyc.58.10.965
https://doi.org/10.1177/0269881118783322
https://doi.org/10.1007/s40263-022-00932-2
https://doi.org/10.2174/157488611797579230
https://doi.org/10.1111/acps.12416
https://doi.org/10.1007/s40263-014-0222-y
https://doi.org/10.4088/JCP.11m07244
https://doi.org/10.1345/aph.1S117
https://doi.org/10.4088/JCP.09m05785yel
https://doi.org/10.1097/chi.0b013e3180ed94e
https://linkinghub.elsevier.com/retrieve/pii/S1888989118300156
https://linkinghub.elsevier.com/retrieve/pii/S1888989118300156
https://doi.org/10.3389/fpsyt.2024.1400621
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Alemany-Navarro et al.

35. Ayub M, Saeed K, Munshi TA, Naeem F. Clozapine for psychotic disorders in
adults with intellectual disabilities. Cochrane Database Syst Rev. (2015) 9). doi: 10.1002/
14651858.CD010625.pub2

36. Lally J, MacCabe JH. Antipsychotic medication in schizophrenia: a review. Br
Med Bull. (2015) 114:169-79. doi: 10.1093/bmb/1dv017

37. Hemmings CP, Gravestock S, Pickard M, Bouras N. Psychiatric symptoms and
problem behaviours in people with intellectual disabilities. J Intellect Disabil Res. (2006)
50:269-76. doi: 10.1111/§.1365-2788.2006.00827.x

38. Howes OD, McCutcheon R, Agid O, de Bartolomeis A, van Beveren NJM,
Birnbaum ML, et al. Treatment-resistant schizophrenia: treatment response and
resistance in psychosis (TRRIP) working group consensus guidelines on diagnosis
and terminology. Am ] Psychiatry. (2017) 174:216-29. doi: 10.1176/
appi.ajp.2016.16050503

39. Woods SW. Chlorpromazine equivalent doses for the newer atypical
antipsychotics. J Clin Psychiatry. (2003) 64:663-7. doi: 10.4088/JCP.v64n0607

Frontiers in Psychiatry

10

10.3389/fpsyt.2024.1400621

40. Group E. EuroQol - a new facility for the measurement of health-related quality of
life. Health Policy (New York). (1990) 16:199-208. doi: 10.1016/0168-8510(90)90421-9

41. Osorio FL, Loureiro SR, Hallak JEC, MaChado-de-Sousa JP, Ushirohira JM, Baes
CVW, et al. Clinical validity and intrarater and test-retest reliability of the Structured
Clinical Interview for DSM-5 - Clinician Version (SCID-5-CV). Psychiatry Clin
Neurosci. (2019) 73:754-60. doi: 10.1111/pcn.12931

42. Haro JM, Kamath SA, Ochoa S, Novick D, Rele K, Fargas A, et al. The Clinical
Global Impression-Schizophrenia scale: a simple instrument to measure the diversity
of symptoms present in schizophrenia. Acta Psychiatr Scand. (2003) 107:16-23.
doi: 10.1034/j.1600-0447.107.5416.5.x

43. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS)
for schizophrenia. Schizophr Bull. (1987) 13:261-76. doi: 10.1093/schbul/13.2.261

44. Andreasen NC. The Scale for the Assessment of Negative Symptoms (SANS):
conceptual and theoretical foundations. Br J Psychiatry Suppl. (1989) 7):49-58.
doi: 10.1192/S0007125000291496

frontiersin.org


https://doi.org/10.1002/14651858.CD010625.pub2
https://doi.org/10.1002/14651858.CD010625.pub2
https://doi.org/10.1093/bmb/ldv017
https://doi.org/10.1111/j.1365-2788.2006.00827.x
https://doi.org/10.1176/appi.ajp.2016.16050503
https://doi.org/10.1176/appi.ajp.2016.16050503
https://doi.org/10.4088/JCP.v64n0607
https://doi.org/10.1016/0168-8510(90)90421-9
https://doi.org/10.1111/pcn.12931
https://doi.org/10.1034/j.1600-0447.107.s416.5.x
https://doi.org/10.1093/schbul/13.2.261
https://doi.org/10.1192/S0007125000291496
https://doi.org/10.3389/fpsyt.2024.1400621
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Efficacy of clozapine versus standard treatment in adult individuals with intellectual disability and treatment-resistant psychosis (CLOZAID): study protocol of a multicenter randomized clinical trial
	Background
	Methods
	Study design
	Study setting
	Individual recruitment and eligibility criteria
	Sample size
	Data collection
	Randomization
	Study Flow
	Measurements
	Primary outcome measures: efficacy and effectiveness
	Secondary outcome measures: efficacy and safety
	Data monitoring and quality control


	Statistical analysis
	Study progress and outlook
	Ethics approval and consent to participate

	Results
	Discussion
	Author contributions
	CLOZ-AID Group
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


