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Second-generation antipsychotics in children 
Risks and monitoring needs 

Clare Lambert Constadina Panagiotopoulos MD FRCPC Jana Davidson MD FRCPC Ran D. Goldman MD FRCPC 

Abstract 
Question A 10-year-old male patient presented to my clinic with irritability associated with autism spectrum 
disorder, and previous therapeutic efforts had not been successful. Treatment with quetiapine has considerably 
reduced irritability and improved his quality of life; however, the patient’s mother has stated that her child’s 
clothes are no longer ftting because his waist size has increased substantially, and that he has gained 5 kg 
since treatment initiation 8 weeks ago. Should second-generation antipsychotic (SGA) treatment be stopped or 
continued, and how can these side effects be best mitigated in a family practice setting? 

Answer Use of SGAs in pediatric patients has increased in recent years, which has brought to light a number of 
worrisome metabolic side effects that occur in children. Owing to the effcacy of treatment, SGAs must often be 
continued despite side effects. Even if the drug has been prescribed elsewhere, family physicians should closely 
monitor these patients following the Canadian Alliance for Monitoring Effectiveness and Safety of Antipsychotics 
in Children guidelines. When starting an SGA, patients and their families should be educated on the importance of 
healthy eating and physical activity to preemptively mitigate potential side effects. Recent studies have also shown 
adjunctive metformin to have a potential role in reducing weight gain. 

Second-generation antipsychotic (SGA) use in pedi-
atric patients has rapidly increased in the past 20 
years,1 and monitoring for potential side effects 

has become important in light of growing safety con-
cerns.2-4 Despite known metabolic side effects such as 
weight gain, excess visceral adiposity, dyslipidemia, and 
glucose intolerance or diabetes, many patients must 
continue with treatment.4 

Second-generation antipsychotics, or atypical antipsy-
chotics, were developed to replace frst-generation anti-
psychotics, also called typical antipsychotics, for treatment 
of schizophrenia in adults. Clozapine, the frst SGA, had 
reduced dopamine type 2 receptor binding capacity in the 
motor centres and throughout the entire brain,5 resulting 
in reduced motor side effects. Subsequently, risperidone,6 

olanzapine,7 and quetiapine8 have come on the mar-
ket; each has a slightly different receptor binding profle. 
Aripiprazole, one of the newest atypical antipsychotics, 
acts as a partial dopamine type 2 receptor agonist9 and is 
considered a “third-generation antipsychotic.”10 

Indications for use and prescribing trends 
In Canada, aripiprazole is approved for those aged 
15 to 17 with schizophrenia and those aged 13 to 17 
with manic or mixed episodes of bipolar I disorder.11 

Olanzapine is available for both schizophrenia and bipo-
lar disorder in those aged 13 to 17. Second-generation 
antipsychotics are also prescribed for irritability associ-
ated with autism spectrum disorder.12 Canada saw a 33% 
rise in SGA prescriptions from 2010 to 2013,13 and off-
label prescribing in pediatric patients for attention defcit 

hyperactivity disorder, anxiety, depression, and conduct 
disorders is on the rise.14 

Metabolic side effects 
Second-generation antipsychotics pose a serious risk 
to children, resulting in weight gain, dyslipidemia, and 
development of diabetes mellitus and metabolic syn-
drome.15 Metabolic syndrome is defined as multiple 
metabolic risk factors, including abdominal obesity, dys-
lipidemia, hypertension, insulin resistance, glucose intol-
erance, prothrombotic state, and pro-infammatory state, 
being present in one individual.15,16 However, defining 
metabolic syndrome in children is challenging given the 
physiologic and hormonal changes associated with ado-
lescence.17 Yet, it is clear that changes in body mass index 
(BMI), waist circumference, triglyceride levels, cholesterol 
levels, glucose intolerance, and blood pressure levels 
confer considerable risk of cardiovascular events later in 
life18 and should be dealt with promptly.4 

A meta-analysis including 3048 patients treated for vari-
ous psychiatric and behavioural conditions over 3 to 24 
weeks found that patients using aripiprazole had a negligi-
ble weight gain of 0.79 kg (95% CI 1.17 to 1.69 kg), whereas 
those who used quetiapine and risperidone had a moderate 
weight gain of 1.43 kg (95% CI 1.17 to 1.69 kg) and 1.76 kg 
(95% CI 1.27 to 2.25 kg), respectively, and those who used 
olanzapine had the highest weight increase of 3.45 kg (95% 
CI 2.93 to 3.97 kg).19 A study including 338 antipsychotic-
naïve patients aged 4 to 17 found that olanzapine treatment 
(over 12 weeks) resulted in a mean weight gain of 8.5 kg 
(95% CI 7.4 to 9.7 kg).20 During the study, 10% to 36% of 

https://lescence.17
https://drome.15
https://disorder.12
https://disorder.11
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patients taking risperidone and quetiapine demonstrated a 
rapid shift to overweight or obese status.20 Previous atypical 
antipsychotic exposure, younger age, familial history of obe-
sity, stress, and non-white ethnicity were associated with 
increased propensity for weight gain.19 

Treatment with risperidone and quetiapine over 
52 weeks in children (mean age was 14.1 years) showed 
an average weight gain of 9.7 kg (95% CI 6.5 to 12.8 kg) 
to 10.8 kg (95% CI 7.9 to 13.7 kg) and a waist circumfer-
ence increase of 9.1 cm (95% CI 5.9 to 12.4 cm) to 11.5 cm 
(95% CI 8.1 to 14.8 cm).21 In patients treated with ris-
peridone, there was a signifcant increase in mean fast-
ing glucose levels (mean increase of 0.23 mmol/L 
[95% CI 0.03 to 0.42 mmol/L]; P= .02); and in patients 
treated with quetiapine, the ratio of total cholesterol to 
high-density lipoprotein (HDL) cholesterol increased signif-
cantly (mean increase of 0.48 mmol/L total cholesterol to 
1 mmol/L HDL [95% CI 0.15 to 0.80 mmol/L]; P=.004).21 

Weight gain continued to increase over the course of 
52 weeks.21 

Weight gain appears to be dose dependent with ris-
peridone, where doses greater than 1.5 mg/d are asso-
ciated with proportionally more weight gain,22 and with 
olanzapine, where doses greater than 10 mg/d are asso-
ciated with proportionally greater increase in total cho-
lesterol and non-HDL cholesterol levels.20 Weight gain, 
raised cholesterol levels, and glucose intolerance seem 
to be the most severe with olanzapine.20 

Monitoring 
Profling children who are more likely to develop metabolic 
syndrome is challenging, hence all should be considered at 
“high risk” and be adequately monitored for adverse effects. 
The Canadian Alliance for Monitoring Effectiveness and 
Safety of Antipsychotics in Children (CAMESA) developed 
a set of “best practice” monitoring guidelines (available at 
http://camesaguideline.org/information-for-doctors), 
which suggest that blood pressure, fasting plasma glucose, 
fasting total cholesterol, fasting low-density lipoprotein, 
fasting HDL, fasting triglyceride, aspartate transaminase, 
alanine transaminase, prolactin, and amylase levels be 
measured at baseline, and at 6 months and 12 months 
after initiation of SGA therapy.23 Weight and height (to cal-
culate a BMI) and waist circumference are to be assessed 
every month for the frst 3 months after treatment initia-
tion, and every 3 months subsequently.23 

However, adherence to these recommendations is 
low.3,24 Physician barriers to monitoring include familiar-
ity with ordering and interpreting results, time to com-
plete forms, suboptimal collaboration among specialties, 
and confusion over responsibility for metabolic monitor-
ing.25 The main patient barrier to monitoring is lack of 
access to health care services.3 

Strategies for better monitoring 
In a study conducted at the British Columbia Children’s 

Hospital in Vancouver, one-quarter of youth aged 12 to 
18 indicated that they were unsure whether they had 
taken an SGA or not,26 suggesting a potential lack of 
patient engagement and lower health literacy. The fast-
ing, scheduling, and venipuncture pain associated with 
fasting glucose and triglyceride tests make monitoring 
in children and adolescents challenging.27,28 

In instances where access to health care is limited, 
monthly parameters such as BMI29 and waist circumfer-
ence can be measured at home by caregivers, provided 
they have received appropriate education on measure-
ment techniques from their doctors or receive guidance 
via telehealth.30 If a child’s BMI and waist circumference 
reaches the 85th and 75th percentile, respectively, it is 
important to seek medical assistance promptly.4 

Physicians can use the metabolic monitoring forms 
made available by CAMESA to help track metabolic side 
effects. Also, providing protocol fyers and requisition 
forms to physicians increased monitoring to 40%; how-
ever, these numbers dropped to 20% at 6 months and 
18% (ie, no different from preintervention levels) at 12 
months.31 Finally, increasing the use of nurses for mon-
itoring, symptom tracking, and family education has 
many potential benefts,3 but this might be costly and 
inaccessible in family practice. 

Strategies for management 
In addition to providing monitoring guidelines for anti-
psychotic use in children, CAMESA provides recommen-
dations on how to manage patients who experience 
adverse effects with these drugs.4 It offers a strong level 
of recommendation for lifestyle and cognitive behavioural 
intervention, aimed at weight loss, for overweight, obese, 
and abdominally obese patients.4 Implementing a healthy 
diet in children can be challenging, and it is essential that 
the physician frst assesses how far the family and child 
have strayed from healthy-eating guidelines and then 
set attainable goals for the family and child.28,32 Correll 
recommends a 12-step program of do’s and don’t’s that 
includes reducing sugar intake, eating 3 consistent meals 
a day, consuming extra fbre, and eliminating high glyce-
mic index food items and junk food. Additionally, children 
should aim for 60 minutes of physical activity per day and 
decrease sedentary behaviour such as screen time.28 

Switching SGAs or lowering the dose has been 
hypothesized to reduce severity of adverse effects23; 
however, outside of raised prolactin levels, evidence 
for changing the drug is weak.4 An association between 
dose and severity of metabolic side effects has been pre-
viously shown33; therefore, children should always be 
given the lowest therapeutic dose. 

Medical management of weight gain and glucose 
intolerance with metformin has also been proposed. 
Most trials assessing metformin effcacy with SGA use 
in children were small, and a systematic review con-
cluded that there was not enough evidence to promote 

https://months.31
https://telehealth.30
https://subsequently.23
https://therapy.23
http://camesaguideline.org/information-for-doctors
https://olanzapine.20
https://levels.20
https://weeks.21
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https://status.20
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the routine use of metformin in SGA-treated patients.34 

However, a 2016 randomized controlled trial of 61 par-
ticipants found metformin to be well tolerated and to 
statistically signifcantly reduce weight in SGA-treated 
patients with autism compared with controls.35 

It is appropriate to consult a specialist in instances 
of excessive or rapid weight gain, fasting plasma glu-
cose levels at or above 7 mmol/L, evidence of stage 
2 hypertension, or low-density lipoprotein cholesterol 
levels at or above 4.15 mmol/L despite aggressive life-
style changes. In the absence of these specifc fndings, 
healthy lifestyle interventions are currently the best 
method of mitigating cardiometabolic side effects.4 

Conclusion 
The use of SGAs is on the rise, and family physicians 
have an important role in supporting vulnerable children. 
Children who are prescribed SGAs are at risk of devel-
oping metabolic side effects with a potential effect on 
their future cardiovascular health. Family physicians can 
follow the CAMESA monitoring guidelines and take an 
active role in educating families on making healthy life-
style choices and identifying metabolic side effects. 
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