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Making use of N-of-1 trials to 
treat ADHD in people with 
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A 22-year-old man began experiencing 
auditory hallucinations and paranoid 
thoughts. His family sought help be-
cause of a decline in his academic 
performance, increased social with-
drawal, and odd speech over the last 
year. 

At age 18, the patient had had a sin-
gle, brief (< 48 h) episode of intense 
paranoia and grandiose ideas after 
taking nonprescribed stimulants. He 
had not been prescribed psychotropic 
medications in his childhood, and his 
family had no known history of psychi
atric disorders. He responded well to 
risperidone (titrated from 2 mg/d to 
4 mg/d over a period of 4 wk), and 
after 3 months his auditory hallucina-
tions and paranoid thoughts ceased, 
though he still had some difficulties at 
school and strained relationships with 
peers. During follow-up visits, the pa-
tient mentioned that when he was 16, 
his school counsellor suggested he may 
have attention-deficit/hyperactivity 
disorder (ADHD). Upon a full diag-
nostic assessment, he met the criteria 
for ADHD and schizophrenia. In addi-
tion, a review of his school records re-
vealed several notes suggesting dis-
tractibility and lack of attention.

Considering our patient’s prior 
stimulant-induced psychotic episode 
at age 18, we proposed a carefully 
monitored personalized (N-of-1) trial 
to determine the most effective treat-
ment for his ADHD symptoms that 
would not exacerbate his psychotic 
symptoms. The chosen intervention 
was long-acting methylphenidate — a 
commonly used first-line medication 
for ADHD — taken once daily at a 
fixed dose of 10 mg/d.1 We collected 

baseline data on his ADHD symptoms 
using the Adult ADHD Self-Report 
Scale (ASRS-5)2 and on his psychosis 
symptoms using the Positive and 
Negative Syndrome Scale (PANSS-6).3 
With the help of a pharmacist, similar-
looking placebo pills were made for 
use once daily, and a random, weekly 
alternating sequence was chosen for a 
12-week administration period (con-
cealed from both the prescriber and 
the patient). A steady dose of risperi-
done (4 mg/d) was maintained during 
this period. We followed the recom-
mendations from previous N-of-1 
studies in ADHD,4 but used a fixed 
dose of methylphenidate to reduce the 
risk of adverse events in this patient 
with psychosis. Notably, extended-
release methylphenidate needs 
10–14 hours for elimination. Once pa-
tients and the clinician have a clear 
idea on the effectiveness and safety of 
the medication, a higher dose can be 
started using the highest tolerated 
dose approach. The patient’s family 
was closely involved with his consent 
to monitor any exacerbation of 
psychotic symptoms or any potential 
adverse effects of the combination 
treatment, such as extrapyramidal 
symptoms5 and tachycardia.6

Over the course of 3 months through 
a weekly telephone interview with the 
prescribing clinician, we tracked weekly 
changes in our patient’s symptoms us-
ing PANSS-6; ASRS-5, modified for 
1-week symptoms; and the Clinical 
Global Impression scale (CGI),7,8 fo-
cused on both ADHD and psychosis. At 
the end of the trial period, unblinding 
was done, and the overall impact of 
methylphenidate versus placebo on 
ADHD and psychotic symptoms was 
compared by averaging the rating dif-
ferences between methylphenidate on 
and off weeks. The patient showed sig-
nificant improvement in his ADHD 
symptoms (ASRS-5 score of 12 when on 
and 19 when off methylphenidate) 
without exacerbation of psychotic fea-

tures (PANSS-6 score of 8 when on and 
10 when off methylphenidate, with 
spontaneity and social withdrawal im-
proving when taking methylphenidate). 
We decided to continue the methyl
phenidate treatment, which was later 
increased to 20 mg/d. The patient has 
now been on this treatment for nearly 
1 year, with no weight gain and with 
CGI severity scores of 2 for both ADHD 
and psychosis, indicating sustained re-
mission. His academic performance has 
improved over the year, and he demon-
strates better social engagement.

This case highlights the potential of 
individualized N-of-1 trials in deter-
mining the most effective treatment ap-
proach for ADHD in people with 
psychotic disorders. Emerging litera-
ture indicates that methylphenidate is 
not associated with an elevated risk of 
psychotic events in adolescents and 
young adults,9 even when they have a 
prior history of psychosis.10 Despite 
prescriber hesitance because of the risk 
of psychotic relapse,11 larger studies in 
adults with ADHD and psychosis 
show that both stimulants and atomox-
etine, when combined with antipsy-
chotics, reduce hospitalization rates.12 
N-of-1 trials resolve this therapeutic di-
lemma in a personalized manner, pro-
moting both prescriber confidence and 
patient compliance. Implementation of 
such trials requires multidisciplinary 
input (pharmacist for blinding, case 
manager for regular measurements 
and psychoeducation) within clinical 
settings, making early psychosis pro-
grams an ideal place for these person-
centred trials. While the conventional 
N-of-1 approach could be cumbersome 
in routine practice, with appropriate 
consent and therapeutic alliance, it is 
possible to replace placebo with a 
lower-dose (ineffective) prescription, 
use single instead of double blinding 
when relying on self-report efficacy 
measures, and reduce the trial period 
by limiting repetitions to 1 cycle (in-
stead of 3 as described in this scenario) 

The information in this column is not intended as a definitive treatment strategy but as a suggested approach for clinicians treating patients 
with similar histories. Individual cases may vary and should be evaluated carefully before treatment is provided. The patient described in this 
column is a composite with characteristics of several real patients.
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to achieve optimal individualization 
of treatments, especially when psy-
chotropic combinations are under 
consideration.

Affiliations: From the Douglas Mental 
Health University Institute, Department of 
Psychiatry, McGill University, Montréal, 
Que., Canada (Dalton, Joober, Karama, 
Palaniyappan); and Robarts Research Insti-
tute and Department of Medical Biophysics, 
Western University, London, Ont., Canada 
(Palaniyappan).

Competing interests: Lena Palaniyappan 
has received research support from the 
Monique H. Bourgeois Chair in Develop-
mental Disorders; grants from the Graham 
Boeckh Foundation (Douglas Research 
Centre, McGill University) and the Canad
ian Institutes of Health Research; royalties 
from Oxford University Press and SPMM 
Course, UK; and speaker’s honoraria from 
Janssen Canada and Otsuka Canada. He re-
ports a salary award from the Fonds de re-
cherche du Québec-Santé. He is a member 
of the editorial board of the Canadian Jour-
nal of Psychiatry. He is the coeditor in chief 
of JPN; he had no role in editorial decision-
making for this article. No other competing 
interests were declared.

Content licence: This is an Open Access arti-
cle distributed in accordance with the terms 
of the Creative Commons Attribution (CC 
BY-NC-ND 4.0) licence, which permits use, 
distribution and reproduction in any 
medium, provided that the original publica-

tion is properly cited, the use is noncommer-
cial (i.e., research or educational use), and no 
modifications or adaptations are made. See: 
https://creativecommons.org/licenses/by​
-nc-nd/4.0/

Cite as: J Psychiatry Neurosci 2024 April 3;​
49(2). doi: 10.1503/jpn.240010

References

  1.	 CADDRA guide to ADHD pharmacological 
treatments in Canada. Medication chart. Can-
ada: CADDRA; 2022. Available: https://
www.caddra.ca/resources/medication​
-chart/ (accessed 2023 Dec. 16).

  2.	 Ustun B, Adler LA, Rudin C, et al. The 
World Health Organization Adult 
Attention-Deficit/Hyperactivity Disor-
der Self-Report Screening Scale for 
DSM-5. JAMA Psychiatry 2017;74:520-7.

  3.	 Østergaard SD, Lemming OM, Mors O, 
et al. PANSS-6: a brief rating scale for the 
measurement of severity in schizophre-
nia. Acta Psychiatr Scand 2016;​133:436-44.

  4.	 Mordijck E, Danckaerts M, Onghena P. 
N=1-trials in de kinder- en jeugdpsychia-
trie: gebruik van stimulantia bij ADHD 
[N-of-1 trials in child and adolescent 
psychiatry: a closer look at stimulants]. 
[Dutch]. Tijdschr Psychiatr 2018;60:315-25.

  5.	 Stämpfli D, Weiler S, Burden AM. 
Movement disorders and use of risperi-
done and methylphenidate: a review of 
case reports and an analysis of the WHO 
database in pharmacovigilance. Eur 
Child Adolesc Psychiatry 2021;30:​1047-58.

  6.	 Javelot H, Glay-Ribau C, Ligier F, et al. 
Methylphenidate-risperidone combina-
tion in child psychiatry: a retrospective 
analysis of 44 cases. Ann Pharm Fr 
2014;72:164-77.

  7.	 Haro JM, Kamath SA, Ochoa S, et al. The 
Clinical Global Impression-Schizophrenia 
scale: a simple instrument to measure the 
diversity of symptoms present in schizo-
phrenia. Acta Psychiatr Scand Suppl 
2003;416:16-23.

  8.	 Wehmeier PM, Schacht A, Dittmann RW, 
et al. Global impression of perceived diffi-
culties in children and adolescents with 
attention-deficit/hyperactivity disorder: 
reliability and validity of a new instru-
ment assessing perceived difficulties from 
a patient, parent, and physician perspect
ive over the day. Child Adolesc Psychiatry 
Ment Health 2008;2:10.

  9.	 Moran LV, Ongur D, Hsu J. Psychosis 
with methylphenidate or amphetamine 
in patients with ADHD. N Engl J Med 
2019;380:1128-38.

10.	 Hollis C, Chen Q, Chang Z, et al. 
Methylphenidate and the risk of psych
osis in adolescents and young adults: a 
population-based cohort study. Lancet 
Psychiatry 2019;6:651-8.

11.	 Cressman AM, Macdonald EM, Huang 
A. Prescription stimulant use and hospi-
talization for psychosis or mania: a 
population-based study. J Clin Psycho-
pharmacol 2015;35:667-71.

12.	 Corbeil O, Brodeur S, Courteau J, et al. 
Treatment with psychostimulants and 
atomoxetine in people with psychotic 
disorders: reassessing the risk of clinical 
deterioration in a real-world setting. Br 
J Psychiatry 2024;224:98-105.


