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ABSTRACT
Objective: In a sample of children and adolescents with 
first-episode psychosis, we investigated whether multiple 
treatment failure (MTF, defined as the initiation of a third 
trial of novel antipsychotic due to nonadherence, adverse 
effects, or insufficient response) was associated with 
comorbid autism spectrum disorders.

Methods: Data were from the electronic health records of 
638 children (51% male) aged from 10 to 17 years with first-
episode psychosis (per ICD-10 criteria) from January 1, 2008, 
to November 1, 2014, referred to mental health services 
in South London, United Kingdom; data were extracted 
using the Clinical Record Interactive Search (CRIS) system. 
The effect of autism spectrum disorder comorbidity on the 
development of MTF during a 5-year period was modeled 
using Cox regression.

Results: There were 124 cases of MTF prior to the age of 
18 (19.4% of the sample). Comorbid autism spectrum 
disorders were significantly associated with MTF (adjusted 
hazard ratio = 1.99; 95% CI, 1.19–3.31; P = .008) after 
controlling for a range of potential confounders. Other 
factors significantly associated with MTF included higher 
age at first presentation (P = .001), black ethnicity (P = .03), 
and frequency of clinical contact (P < .001). No significant 
association between other comorbid neurodevelopmental 
disorders (hyperkinetic disorder or intellectual disability) 
and MTF was found.

Conclusions: Children with first-episode psychosis and 
comorbid autism spectrum disorders at first presentation 
are less likely to have a beneficial response to antipsychotics.
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Nearly a fifth of individuals diagnosed with a psychotic 
disorder experience their first episode before they reach 

18 years of age.1 Relative to adults with first-episode psychosis, 
children appear to have a significantly worse symptomatic and 
functional recovery,2 hence early-onset psychosis (EOP) may 
represent a more severe form of the disorder. Comparisons 
between first-episode psychosis in adult and child cohorts show 
children have poorer premorbid functioning or adjustment,1,3 
greater cognitive deficits,4 more primary negative symptoms 
at first presentation,2 and—albeit less consistently replicated—
longer durations of untreated psychosis.5 It is these factors that 
appear to be the most consistent predictors of poor clinical and 
functional improvement in EOP samples at follow-up.6

Premorbid difficulty is a broad construct, often retrospectively 
ascertained, that encompasses childhood history of developmental 
milestone delays, poor sociability, poor peer relationships, limited 
scholastic performance, and problems with adaptation to school 
and socio-sexual development.7,8 Specific neurodevelopmental 
conditions, such as autism spectrum disorders (ASD), which, by 
definition, represent the extreme manifestations of poor premorbid 
difficulties,9 elevate the risk of developing psychosis.10–12 While 
premorbid difficulties have been associated with poor outcomes 
in both early-onset13,14 and adult-onset psychosis,15,16 the 
mechanism of how they affect psychosis prognosis is unclear. 
One possibility is that premorbid function is associated with 
lower responsiveness to antipsychotic treatment, with recent 
evidence showing poorer premorbid function is a predictor of 
adult treatment-resistant schizophrenia.17

The effect of ASD on treatment effectiveness has not been 
examined in EOP samples. This represents an important gap in 
the evidence, as work in nonpsychotic conditions suggests that 
psychopharmacologic effectiveness is lower in populations with 
coexisting ASD.18 Furthermore, children and adolescents with 
mixed ASD-psychotic profiles are not uncommon to clinical 
practice.12 Recent studies show that ASD may be present in 30%–
50% of children diagnosed with severe psychotic disorders.19

We conducted a longitudinal study that aimed to investigate 
whether comorbid ASD was associated with a pragmatic measure 
of poor antipsychotic treatment response in a large historical 
clinical cohort of children and adolescents with first-episode 
psychosis. We predicted that patients with comorbid ASD would 
be more likely to experience treatment failure. We also expected 
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that this association would remain after taking account of 
potential confounders, including psychotic disorder category, 
and additional markers of premorbid neurodevelopmental 
difficulties such as co-occurring hyperkinetic disorder and 
intellectual disability.

METHODS

This study used data extracted from the electronic mental 
health records of an open cohort of children and adolescents 
referred to South London and Maudsley NHS Foundation 
Trust (SLaM) Child and Adolescent Mental Health services 
(CAMHS), with a first episode of any psychotic disorder 
between January 1, 2008, and November 1, 2014. CAMHS 
comprised inpatient, outpatients and early intervention 
for psychosis services. Over this period, SLaM provided 
all aspects of specialist mental health care to a catchment 
population of approximately 250,000 children resident within 
4 London boroughs (Lambeth, Southwark, Lewisham, and 
Croydon). In addition to the district services, SLaM provided 
specialist inpatient and outpatient mental health assessment 
and treatment services for young people from outside the 
local district. Each borough had a dedicated multidisciplinary 
service for children, which accepted referrals for school-
aged children (4–18 years; exceptionally, cases are accepted 
below this age) with suspected or previously confirmed 
neurodevelopmental disorders, displaying emotional or 
behavioral difficulties. Children were referred from primary 
care, child health, and educational and social care services 
and typically underwent a multidisciplinary assessment by 
CAMHS clinicians.

The sample data were extracted using the Clinical Record 
Interactive Search (CRIS) system, which provided access to 
a deidentified record database containing the electronic 
mental health records of over 34,400 child and adolescent 
cases held at the UK National Institute for Health Research 
(NIHR) Biomedical Research Centre (BRC) for Mental 
Health.20 Approval was granted by the Oxfordshire Ethics 
Committee (ref: 08/H0606/71 + 5).

Figure 1 shows the flowchart for inclusion in the study. 
All patients aged between 10 and 17 years who had presented 
to SLaM services were screened for ICD-10 diagnoses 
within clinician-recorded structured or unstructured 
free text fields. Those with structured data recorded were 

included if they had at least 1 psychosis diagnosis (ICD-
10 codes F20–F29, F30–31, F32.3, F33.3, F1x.5). Missing 
structured diagnostic data were supplemented by GATE 
(Generalized Architecture for Text Engineering), a natural 
language processing tool that codes “free text” diagnostic 
data.21 GATE extracted all CAMHS records with any free 
text diagnosis of “schizophrenia,” “schizoaffective disorder,” 
“bipolar disorder,” “depression with psychosis symptoms,” 
“acute and transient psychosis,” “delusional disorder,” 
“induced delusional disorder,” “drug-induced psychosis,” 
and “psychoses not otherwise specified (NOS).” These were 
filtered for any clinician-recorded mention of antipsychotic 
treatment after the psychosis diagnosis. This process reduced 
the inclusion of children with nonpsychotic indications for 
antipsychotic use, psychoses as differential diagnoses, and 
subthreshold/incidental psychotic symptoms. Of the 1,033 
cases identified with at least 1 psychotic disorder recorded, 
only 638 individuals with a “clinically relevant psychotic 
disorder” were included (see Figure 1). The earliest recorded 
psychosis diagnosis was coded as the first diagnosis. A hand-
searched review of a random sample of 100 records revealed 
this identification process provided a 0.98 positive predictive 
value (PPV) for psychotic disorder diagnosis.

For each participant, the study entry date was the accepted 
referral date to CAMHS for first-episode psychosis. Baseline 
exposure data (ie, clinical and sociodemographic data) were 
drawn from all notes entered within 60 days of study entry. 
The follow-up period ran from 60 days after their accepted 
referral date to whichever came first, the date of their 18th 
birthday, date of death, or the end of the 5-year observation 
period. Frequency of clinical contact during the follow-up 
period was determined through the days each person had 
received face-to-face contact as recorded in structured 
fields. Multiple events on a single day were counted as 1 
day of clinical contact, while clinical contact with outpatient 
services during an inpatient admission was not counted.

In contrast to standard definitions in adults for 
treatment response, no established minimum antipsychotic 
therapeutic dose thresholds or treatment periods exist 
for children and adolescents with psychosis22; similarly, 
no standard criteria for poor antipsychotic response or 
refractory disorder23 appeared suitable to a retrospective 
cohort study of EOP using electronic health records.24,25 
Therefore, we created a proxy based on the antipsychotic 
effectiveness literature,26–28 which we termed “multiple 
treatment failure” (MTF). We defined MTF as the initiation 
of a third trial of a novel antipsychotic due to insufficient 
response, intolerable adverse effects, or nonadherence to 
prior antipsychotic treatment. A previously validated GATE 
application was used to identify novel regular antipsychotic 
prescription trials as a replacement or adjunctive treatment 
to the previous trial; this excluded antipsychotic medication 
prescribed on an “as required basis”29,30 or switching 
preparations—eg, oral to depot administration. The date 
of MTF was determined when a third novel antipsychotic 
medication was started within a 5-year follow-up period. 
Three master’s level graduates in Early Intervention 
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 ■ The presentation of children and adolescents with autism 
spectrum disorder (ASD) and psychosis is not uncommon 
in clinical practice, but little is known about how well 
dually affected children respond to antipsychotic 
treatments.

 ■ The risk of ineffective antipsychotic treatment was double 
in young people dually affected by ASD and psychosis.

 ■ If a young person presents with psychosis and ASD, 
consider his or her elevated risk of not responding to 
first-line antipsychotic medication, and possibly schedule 
more regular reviews in the early stages of treatment.
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Figure 1. Flowchart of Study Selection and Analysis

Abbreviations: ASD = autism spectrum disorder, MTF = multiple treatment failure, SLaM = South London and 
Maudsley NHS Foundation Trust.

1,033 cases in patients aged  
< 18 years identi�ed with at least 
1 psychotic disorder reference in   

the electronic health record 

Filter applied for “clinically relevant” 
psychotic disorder between 10 and 17 years 

 
 

Included cases
N = 638 patients

(61% from structured   
diagnostic �elds) 

375 children and adolescents 
excluded as psychoses described 
as nonprimary di�erential 
diagnosis or as subthreshold/ 
 incidental symptoms 

Cases reaching MTF threshold within 
60 days of entering the study (n = 20 patients) 

All MTF case notes hand- 
searched and reasons coded: 
0.99 sensitivity, 0.74 positive 
predictive value for MTF 

 
 

638 cases,
19.7% (n = 124) with 
MTF within 5 years   

Survival 
analysis 
(n = 618) 

 

MTF 
validation 

Sensitivity analyses 1–4 

 
Sensitivity analyses restricted to samples: 

1.  ASD �rst recorded prior to the �rst  
episode of psychosis  

2.  Resident within the local catchment 
area 

3.  Baseline adaptive function measures   
fully completed  

4.  Lost to follow-up: no clinical contact    
with SLaM services 60 days prior to 
study end-point  

Natural language extraction of 
“possible” MTF outcome  

638 cases, 26.2% (n =167) initially 
identi�ed with MTF 

43 cases recoded as non-MTF  
within 5 years or before 
patients were 18 years old, 
whichever came �rst 

Psychosis studies (S.L., H.D., N.S.), performed further 
validation under joint supervision from consultants in child 
and adolescent (J.M.D.) and adult (L.P.-C.) psychiatry. Each 
rater, blinded to MTF status, hand-searched 100 cases from 
the sample, which included all 167 individuals (55–56 per 
rater) for whom MTF was initially identified and a random 
selection of non-MTF individuals (44 or 45 per rater). The 
GATE identification process provided > 0.99 sensitivity for 
MTF (ie, no false negatives) and 0.74 PPV. False positives 
largely occurred when antipsychotic medications were used 
for nonpsychotic indications. These cases (n = 43 subjects, 
6.7% of the total sample) were subsequently recoded as non-
MTF. Raters also manually coded the reasons for treatment 

failure for each novel antipsychotic trial in the MTF group 
and coded the predominant reason. Consistent with 
previous literature,31 reasons were defined as insufficient 
response, intolerable adverse effects, nonadherence, “other,” 
and “reasons not identified.” For 15 randomly selected 
cases, first and second treatment failure reasons were coded 
by 2 raters independently. Percentage agreement ranged 
from 0.67 to 0.87. κ Coefficients indicated agreement 
from moderate for adverse effects at first treatment failure 
(κ = 0.33) to substantial for insufficient response at second 
treatment failure (κ = 0.71). Within the MTF group, those 
cases identified as having the same reason for antipsychotic 
discontinuation/switch at first and second trials were 
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grouped into 4 MTF “persistent reason” groups. A “variability 
in reasons” subgroup (ie, when reasons were different at each 
antipsychotic trial) was also created.

Clinician-recorded ASD comorbidity (ICD-10 F84.0, 
F84.1, F84.5–9) was extracted from the clinical record at any 
time point during the observation period using free text and 
structured fields.29 Compared with expert consensus, there 
is a high specificity for ASD diagnoses by clinicians working 
at a district level.32 Patients were included in the ASD group 
if they fulfilled ICD-10 criteria for pervasive developmental 
disorder after direct clinical observation and a full psychiatric 
and developmental history from at least 1 informant, 
typically the mother. The Autism Diagnostic Observation 
Schedule (ADOS)33 was administered by experienced 
ADOS-trained clinicians when the diagnosis was not clear 
(52 cases). The final diagnosis was based on best clinical 
judgment considering all the available information34 by NHS 
clinicians certified to administer the Autism Diagnostic 
Interview35 and research-certified to administer the ADOS. 
Additional validation of ASD diagnosis data extraction was 

carried out by a hand search of the 100 randomly selected 
cases. The data extraction methodology was found to have 
a high sensitivity (0.82) and PPV (0.86).

A number of demographic and clinical variables were 
extracted at baseline (ie, within 60 days of study entry). 
Demographic variables included sex, age at referral for first-
episode psychosis, ethnicity (categories defined by the UK 
Office for National Statistics), and index of neighborhood 
deprivation for the main caregiver residence.36 The first 
clinically recorded ICD-10 psychosis diagnoses were 
grouped into schizophrenia, schizoaffective disorder, bipolar 
disorder, depression with psychotic symptoms, drug-induced 
psychosis, and other psychoses. Other neurodevelopmental 
disorder comorbidities extracted included hyperkinetic 
disorders (ICD-10 F90) and intellectual disability (ICD-10 
F70–9). Inpatient admission status and adaptive function—
ascertained using the Children’s Global Assessment Scale 
(CGAS)37 within 60 days of study entry—were also extracted.

To compare demographics, clinical characteristics of 
individuals, and MTF outcomes with and without comorbid 

Table 1. Demographic and Clinical Characteristics of Young 
People With First-Episode Psychosis 

Sample Characteristic

Total 
Sample
(n = 638)

Subjects Who  
Developed MTF 

(n = 124)
Sexa

Male 329 (51.1) 17.2
Female 309 (49.9) 21.7

Age at referral, mean (SD) 15.6 (1.9) 15.4 (1.6)
Age at reaching MTF, mean (SD) … 16.3 (1.4)
Years of follow-up, mean (SD) 1.79 (1.4) 2.1 (1.2)
Days of clinical contact, mean (SD) 93 (112) 205 (147)
Ethnicitya

White British 260 (40.8) 16.9
White other 37 (5.8) 19.8
Black 209 (32.8) 24.4
Asian 39 (6.1) 17.8
Mixed 74 (11.6) 21.6
Not stated 19 (2.9) 0

Neighborhood characteristicsa,b

1st (least deprived) 165 (26.6) 21.2
2nd 152 (24.6) 16.3
3rd 151 (24.4) 14.5
4th (most deprived) 151 (24.4) 16.7

First ICD-10 psychosis diagnosisa

Schizophrenia 365 (57.1) 17.2
Bipolar disorder 42 (6.6) 21.4
Schizoaffective disorder 17 (2.7) 58.8
Psychotic depression 69 (10.8) 20.3
Drug-induced psychosis 39 (6.1) 15.4
Other psychoses 106 (16.6) 20.8

Comorbid neurodevelopmental disordersa

Autism spectrum disorder 114 (17.9) 29.0
Hyperkinetic disorder 40 (6.3) 5.0
Intellectual disability 65 (10.2) 23.0

Baseline function
Admission at first presentationa 260 (40.8) 27.7
CGAS score, mean (SD)c 38.3 (15.9) 35.1 (16.0)

aValues shown as n (%) for total sample; for subjects who developed MTF, 
values shown as percentages of n values from the Total Sample column.

bMissing cases = 19.
cMissing cases = 216.
Abbreviations: CGAS = Children’s Global Assessment Scale, MTF = multiple 

treatment failure.
Symbol: … = not applicable.

Table 2. Demographic and Clinical Characteristics of  
First-Episode Psychosis in Young People With and Without 
Comorbid Autism Spectrum Disorder (n = 638)

Sample Characteristica

Autism  
Spectrum Disorder

No
(n = 524)

Yes
(n = 114)

P 
Valueb

MTF 91 (17.4) 33 (29.0) .005
Age at referral, mean (SD) 15.8 (1.7) 14.5 (1.8) < .001
Age at reaching MTF, mean (SD) 16.4 (1.3) 15.9 (1.4) .04
Years of follow-up, mean (SD) 1.61 (1.3) 2.6 (1.4) < .001
Days of clinical contact (MTF),  

mean (SD)
90 (108) 109 (128) .04

Male 254 (48.5) 75 (65.9) .001
Ethnicity .34

White British 209 (39.9) 51 (44.7)
White other 34 (6.5) 3 (2.6)
Black 174 (33.2) 35 (30.7)
Asian 32 (6.1) 7 (6.1)
Mixed 62(11.8) 12 (10.5)
Not stated 13 (2.5) 6 (5.3)

Neighborhood characteristicsc .55
1st (least deprived) 130 (25.6) 35 (31.5)
2nd 124 (24.4) 28 (25.2)
3rd 129 (25.4) 22 (19.8)
4th (most deprived) 125 (24.6) 26 (23.4)

First ICD-10 psychosis diagnosis < .001
Schizophrenia 316 (60.3) 49 (43)
Bipolar disorder 34 (6.5) 8 (7.0)
Schizoaffective disorder 14 (2.7) 3 (2.6)
Psychotic depression 55 (10.5) 14 (12.3)
Drug-induced psychosis 38 (7.3) 1 (0.9)
Other psychoses 67 (12.8) 39 (34.2)

Baseline function
Admission at first presentation 228 (43.4) 32 (28.1) .002
CGAS score, mean (SD)d 38.4 (16.1) 37.4 (15.0) .32

Other neurodevelopmental disorders
Hyperkinetic disorder 22 (4.2) 18 (15.8) < .001
Intellectual disability 35 (6.9) 30 (26.3). < .001

aValues shown as n (%) unless otherwise noted.
bχ2 tests for categorical variables and Student independent t test for 

continuous variables.
cMissing cases = 19.
dMissing cases = 216.
Abbreviations: CGAS = Children’s Global Assessment Scale, MTF = multiple 

treatment failure.
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ASD, crude analyses were conducted using χ2 for categorical 
variables and the Student independent t test for continuous 
variables.

To examine the prospective association between baseline 
demographics, clinical exposures, and MTF outcome, 
we excluded children who had MTF within the 60-day 
baseline period (n = 20). After checking proportional 
hazards assumptions, we used a Cox regression to model 
the association between ASD comorbidity and MTF. The 
first model examined the crude effect of ASD alone on 
MTF. Subsequent models were constructed adding potential 
sociodemographic and clinical confounders. Fully adjusted 
survival hazards and separate survival curves were plotted to 
compare the risk of MTF between children with and without 
ASD comorbidity.

To account for the potential effect of diagnostic 
re-classification of psychosis to ASD explaining any 
association between ASD and MTF, we conducted a 
sensitivity analyses by removing the sample of children 
with ASD first recorded 30 days after the first psychosis 
diagnosis date (n = 48). Three additional sensitivity analyses 
were conducted: (1) to restrict the analyses to children 
with complete adaptive function measures (CGAS) at 
first presentation (n = 394; see Figure 1), as this could be a 
potential confounder for any ASD-MTF association; (2) to 
test whether being resident within the local catchment area 
(as opposed to children referred from outside the 4 local 
districts) had an effect on the association between ASD and 
MTF, as families residing outside the local catchment area 
can receive additional non-SLaM mental health services not 
captured within the SLaM health record system; and (3) to 
test whether being potentially lost to follow-up by SLaM 
services (n = 295, defined as no clinical contact within 60 
days of the study end point) had an effect on the association 
between ASD and MTF.

RESULTS

We identified 638 young people (329 male) aged from 
10 to 17 years with a clinically relevant psychosis diagnosis 
(Figure 1). The mean follow-up period was 1.79 years 
(SD = 1.4, range 0.1–5). Of those, 124 (19.4%) developed 
MTF during the follow-up period, at a mean age of 16.3 
years (SD = 1.4). Table 1 provides further information on 
the sociodemographic and clinical characteristics of the 

Table 3. Reasons for Switching at First and Second Trial of 
Antipsychotic Treatment in Young People With First-Episode 
Psychosis Who Develop Multiple Treatment Failure (n = 124)

Variable

Individuals With MTF
1st to 2nd 

Antipsychotic 
Treatment

2nd to 3rd 
Antipsychotic 

Treatment
Reason for changing antipsychotic 

treatment, n (%)
Insufficient response 26 (21.0) 39 (31.5)
Intolerable adverse effects 55 (44.3) 39 (31.5)
Nonadherence 18 (14.5) 19 (15.3)
Other reason/no reason ascertained 25 (20.2) 27 (21.7)

Duration before change to novel 
antipsychotic treatment, median (IQR), d

76 (20–272) 121 (41–314)

Abbreviations: IQR = interquartile range, MTF = multiple treatment failure.

Table 4. Multivariable Cox Regression Analysis of the Association Between Autism Spectrum Disorder 
and Multiple Treatment Failure in Children and Adolescents With First-Episode Psychosis (n = 618)

Variable
Crude HR  
(95% CI) P Value

Adjusted for
Sociodemographic 
Factors, HR (95% CI) P Value

Fully Adjusted  
Model,  

HR (95% CI) P Value
Autism spectrum disorder 1.24 (0.80–1.90) .33 1.52 (0.95–2.42) .08 1.99 (1.19–3.31) .008
Female (vs male) 1.18 (0.78–1.77) .43 1.26 (0.82–1.92) .29
Age at referral 1.31 (1.31–1.52) < .001 1.39 (1.19–1.64) .001
Ethnicity

White British Reference Reference
White other 0.67 (0.21–2.11) .52 0.92 (0.28–3.09) .90
Black 2.03 (1.28–3.22 .003 1.73 (1.04–2.86) .03
Asian 1.20 (0.50–2.86) .68 1.24 (0.51–3.07) .63
Mixed 1.50 (0.79–2.83) .22 1.54 (0.79–3.03) .20
Not stateda … …

Neighborhood characteristics
1st (least deprived) Reference Reference
2nd 0.64 (0.37–1.09) .11 0.67 (0.37–1.19) .18
3rd 0.56(0.32–0.98) .04 0.70 (0.38–1.28) .25
4th (most deprived) 0.57(0.32–0.99) .05 0.72 (0.39–1.32) .30

First ICD-10 psychosis diagnosis
Schizophrenia Reference
Bipolar disorder 1.29 (0.61–2.73) .50
Schizoaffective 1.57 (0.56–4.35) .38
Psychotic depression 1.27 (0.67–2.39) .46
Drug-induced psychosis 1.34 (0.47–3.81) .99
Other psychoses 0.85 (0.49–1.47) .55

Other neurodevelopmental disorders (hyperkinetic disorder and/or intellectual disability) 0.70 (0.38–1.27) .24
Admitted at first presentation 1.18 (0.78–1.81) .45
Total clinical contact days 1.006 (1.004–1.07) < .001
aVariable dropped due to 0 values in cell.
Abbreviation: HR = hazard ratio.
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total sample and the subsample eventually developing MTF. 
Characteristics of comorbid ASD (n = 114) versus non-ASD 
(n = 524) subsamples are provided in Table 2. Twenty-nine 
percent of the sample with comorbid ASD developed MTF 
compared to 17% of the non-ASD sample (P < .01), and the 
sample with comorbid ASD reached MTF at an earlier age 
(P < .05).

Details on the antipsychotic treatment pathways for the 
124 children who developed MTF are provided in Table 
3 and in Supplementary eTable 1. The largest proportion 
(47%) switched their first antipsychotic due to intolerable 
side effects, while 21% showed insufficient response. After 
the second antipsychotic trial, nearly one-third of MTF 
children had an insufficient response (Table 3).

Supplementary eTable 1 provides information regarding 
treatment failure pathways. The 3 main patterns of 
discontinuation were the combination of insufficient 
response and adverse events over time (n = 28, 32.6%), 
persistent adverse effect (n = 18, 21%), and persistent 
insufficient response (n = 13, 15.1%) trajectories, with 
significant differences in the reasons for MTF between ASD 
and non-ASD groups (P = .05). Children with ASD showed 
higher rates of the “persistent insufficient response” or the 
“insufficient response–adverse effect” trajectory but lower 
rates of adherence-related reasons relative to those without 
ASD (Supplementary eTable 1).

Cox regression models are displayed in Table 4 and 
graphically represented in Figure 2. Comorbid ASD was 
associated with an increased risk of reaching MTF during 
the follow-up period (adjusted hazard ratio [aHR] = 1.99; 
95% CI, 1.19–3.31; P = .008). This was after adjusting for 
potential confounders including sociodemographic factors, 
comorbid hyperkinetic disorder or intellectual disability, 

Figure 2. Probability of Treatment Effectiveness (Non–Multiple Treatment Failure) 
After First-Episode Psychosis, Comparing Children With and Without Autism 
Spectrum Disorder (ASD)a

aAdjusted for all covariates included in Table 4.
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and, as a marker of psychosis severity, admission status at 
presentation and clinical contact during the follow-up. Age 
at first referral, black ethnicity, and frequency of clinical 
contact during the follow-up period were also positively 
associated with MTF (see Table 4).

From the sensitivity analyses conducted, we found no 
change in the direction of the effect of ASD on MTF, although 
the restriction in sample size meant loss of statistical power. 
Findings were as follows: (1) the subsample of children with 
ASD diagnosis recorded prior to their psychosis diagnosis 
(excluding 48 children with comorbid ASD): aHR = 1.48; 
95% CI, 0.81–2.73; P = .2; (2) children with complete CGAS 
information (n = 394): aHR = 1.98; 95% CI, 1.06–3.67; P = .03; 
(3) children resident exclusively within the local catchment 
area (n = 329): aHR = 1.51; 95% CI, 0.69–3.28; P = .30; (4) 
children with no clinical contact recorded within 60 days of 
the study end date (n = 295): aHR = 2.71; 95% CI, 1.14–6.39; 
P = .02.

DISCUSSION

This is the first longitudinal study to examine the 
association of comorbid ASD and poor antipsychotic 
treatment outcomes in children with first-episode psychosis. 
Using electronic health record data from community and 
inpatient CAMH services, we found that 19% of children 
developed MTF before the age of 18 years. We found that 
ASD comorbidity was associated with a 2-fold increased risk 
of MTF, after adjustment for potential sociodemographic 
and clinical confounders including sex, ethnicity, age at first 
referral, psychosis subcategory, and illness severity. Among 
children with MTF, most cases did not show a consistent 
mechanism of discontinuation over time, but, of note, 28% 
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of those with comorbid ASD compared to 11% of non-
ASD children had a persistently insufficient response to 
antipsychotics. These findings suggest that the effect of 
developmental delays and poor premorbid adjustment on 
antipsychotic treatment failure found in adult studies of 
first-episode psychosis38,39 are applicable to children with 
EOP.

Our findings may be explained by specific neurobiological 
profiles related to psychosis-ASD comorbidity. Certainly, 
pharmacologic treatments for nonpsychotic disorders in 
ASD appear to have reduced effectiveness.18 For example, 
children with ASD tend to respond less favorably to 
methylphenidate or antidepressants and experience 
adverse effects to these agents more often, and with greater 
severity, than their peers without ASD.18,40 ASD-psychosis 
subgroups may have a reduced dopamine synthesis capacity 
and diminished response to dopamine receptor–blocking 
antipsychotics.41,42 These theoretical mechanisms cannot 
be explored within the data available in this study, but our 
findings support further investigation into interventions that 
target alternative non-dopaminergic pathways in children 
with ASD-psychosis comorbidity.

We found other predictive factors that were significantly 
associated with MTF, including black ethnicity, older age 
at referral (proxy for age at first episode), and frequency of 
clinical contact. Children of black ethnicity were twice as 
likely as those of white British ethnicity to develop MTF, 
which is consistent with a number of studies in adults.43,44 
Clinical contact with services was positively associated 
with a risk for MTF. This finding is in keeping with other 
research, in early-onset psychosis samples, that indicates 
symptom severity and increased service use are associated 
with a more complicated illness course.6 Male sex was not 
associated with an increased risk of MTF, which suggests 
that it is not a prognostic marker for treatment effectiveness, 
although it is a risk factor for psychosis in adolescence. 
These results accord with a number of studies examining 
demographic predictors for poor social functioning and 
treatment resistance, in early-onset25,45 and adult cohorts.46

Our findings suggest that most young people with EOP 
do not develop treatment failure via a consistent mechanism 
of discontinuation. Nearly 60% of the MTF group had 
different reasons for the discontinuation of each trial of 
novel antipsychotic. In cross-section, we found patterns 
of discontinuation similar to those in other early-onset 
studies. The Treatment of Early-Onset Schizophrenia 
Spectrum Study (TEOSS) found 39.2% of the discontinuers 
experienced an insufficient response and 36% reported 
adverse effects.47 Similarly, we found nearly 32% of children 
with MTF had switched from the first antipsychotic trial due 
to intolerable adverse effects and 32% showed insufficient 
response.

This study has a number of strengths. We studied one 
of the largest child and adolescent samples presenting 
with their first episode of psychosis, which permitted us 
sufficient power and precision to estimate the strength of 
the association between ASD and MTF while taking account 

of a number of potential confounders. It was a first-episode 
sample; hence, participants shared a common starting point 
in their illness course, which reduced the confounding 
effects of illness duration and unknown treatment exposures 
typically found in other early- and adult-onset schizophrenia 
cohort studies. Importantly, our findings can be readily 
generalized to clinical practice. The sample included the 
whole clinical population of 4 south London boroughs that 
were accessing “real world” inpatient and outpatient CAMH 
services.

Some limitations should be considered when interpreting 
the results of this study. As with all health record databases, 
there is some risk that not all clinical details are available for 
participants throughout the study duration. However, we 
would expect our data to be representative of children with 
psychoses living in urban and suburban areas since SLaM is a 
near-monopoly provider of specialist mental health care for 
its geographic catchment. We drew on complete electronic 
clinical records for over 600 cases, providing the statistical 
power to control for a range of potential confounders. The 
findings were also robust to a series of sensitivity analyses. 
An additional limitation that may affect our findings 
is diagnostic overshadowing, in which a diagnosis of 
psychosis may decrease the likelihood of giving additional 
psychiatric diagnoses. Hence, the association between 
ASD and MTF may be an underestimate. Another possible 
explanation for the observed association between ASD 
and increased risk of MTF could be that of misdiagnosis, 
in which the association found between ASD and MTF 
could be explained by a subgroup within comorbid ASD 
that better fit a “multidimensional impairment” phenotype, 
which we were unable to ascertain from the clinical record. 
Multidimensionally impaired children, first described 
by Kumra et al,48 present with early transient autistic 
features, postpsychotic cognitive decline, and psychotic 
symptoms that are less likely to be amenable to antipsychotic 
treatment.48,49 Another potential limitation is that individual 
reasons for each discontinuation of treatment were likely 
to be multifactorial. By rating treatment failure to 1 of 4 
potential categories at each point of discontinuation/failure, 
we may have underestimated the contribution of other 
underlying reasons. Nonetheless, inclusion of this additional 
information is likely to further support our findings of 
the heterogeneity that underlies recurrent treatment 
discontinuation.

Our results are consistent with the evidence that shows 
psychotic illness experienced by children and adults with 
ASD may be different from non-ASD samples,10,12 as we 
found diagnostic profiles in children with ASD comorbidity 
had lower rates of ICD-10 schizophrenia and higher rates of 
psychosis not otherwise specified. Although there are risks 
of diagnostic misclassification between psychotic illness and 
ASD within our clinical sample, we believe the availability 
of detailed professional observations of children’s behavior 
within the free text records has provided a greater clarity in 
the diagnostic validation of these complex symptoms, which 
are not always feasible using structured assessments.50
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Our findings provide evidence at arguably the most 
sensitive point in psychosis development that may help guide 
early detection of those children and adolescents at risk of 
not responding to first-line antipsychotic medications. Our 
findings may help delineate a subgroup of first-episode 
patients with EOP—ie, those with comorbid ASD—who 
have nearly double the risk for eventual development of 
MTF. This may explain why some children with premorbid 
difficulties and EOP are at increased risk for adverse social, 
educational, and occupational functioning.6,51 Furthermore, 
given the size of our sample, the longitudinal nature of 
the analyses, and comprehensive review of the psychotic 

symptoms within the electronic health care record, we 
believe our findings provide further support for the 
atypical diagnostic distribution for psychotic illness in ASD 
previously described in both adult and child populations.10,12 
Further work could focus on identifying reliable predictors 
of response to non-dopaminergic treatments and adjunctive 
non-pharmacologic interventions, which would enable 
stratified or individualized treatment in specific patient 
subgroups, such as those children with psychosis and 
comorbid ASD. This work could help direct finite resources 
to improve outcomes for those most in need and reduce the 
current heterogeneity of therapeutic response.52
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Supplementary eTable 1. Reasons for multiple treatment failure (MTF) in young people 
with first-episode psychosis, with and without co-morbid autism spectrum disorder  

n (%) of individualsb 

Reasons for MTFa No Autism Spectrum Disorder 
(n=65) 

Autism Spectrum Disorder 
(n=21) 

Persistent insufficient response 7 (10.8) 6 (28.6) 

Persistent adverse effects 15 (23.1) 4 (19.1) 

Persistent non-adherence 5  (7.7) 0 (0) 

Variability in reasons  

• Insufficient response and
adverse effects

18 (27.7) 10 (47.6) 

• Insufficient response and
adherence

6  (9.2) 0 (0) 

• Adverse effects and
adherence

14 (21.5) 1 (4.8) 

a Comparison in reasons for MTF between No Autism Spectrum Disorder (no ASD) and ASD groups; χ2 
=11.1, df=5, p=0.05 
bIn all cells, % refers to percentages (within columns) of individuals for whom information on main 
reason of discontinuation was available.  Excluded due to no reason ' or 'other reason' ascertained were: 
No ASD group n=26 (28%); ASD group n=12 (36%) 
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