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Safety and Tolerability
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Adverse Effect Monitoring and Management
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Schizophrenia Spectrum 

Disorders
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Mean Improvement in PANSS Total Score from 9  

6-Wk RCTs in Pediatric Schizophrenia (13-17 Yrs)

Adapted from: Correll CU et al. J Clin Psychiatry. 2011 May;72(5):655-670.

*p<0.05 vs placebo, **p<0.01 vs placebo, ***p<0.001 vs placebo;          

PBO, placebo; OLA, olanzapine; ARI, aripiprazole; RIS, risperidone; QUE, quetiapine; PALI, paliperidone; ZIP, ziprasidone; ASE, 

asenapine; LUR, lurasidone
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Network Metaanalysis: PANSS Total Score Reduction with 9 Antipsychotics vs. 
Placebo and vs Adult Data (Leucht et al, Lancet 2013)

Pagsberg AK et al J Am Acad Child Adolesc Psychiatry. 2017 Mar;56(3):191-202.
Goldman R et al J Child Adolesc Psychopharmacol. 2017 Aug;27(6):516-525.

Leucht S et al. Lancet. 2013 Sep 14;382(9896):951-62. 

#

# Off-Label Einsatz, es sind die Hinweise der aktuellen 

deutschen Fachinformation zu Aripiprazol zu beachten.

Lurasidone -0.50                              -0.33 (-0.45 to -0.21)

Lurasidone 40 mg and 80 mg vs Placebo for Adolescents 
with Schizophrenia: Greater PANSS Total Change in 

Treatment-Naïve (n=57, 17.5%) vs. Previously Treated 
(n=269, 82.5%) Patients

Correll CU, et al. Eur Psychiatry 2022 Mar 24;65(1):1-35.
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*P <0.05; **P <0.001; ES: effect size; MMRM analysis

Previously Treated Patients

Week 2 Week 4 Week 6
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ES=  
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0.45
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-15.7
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-10.1 -10.0
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No Antipsychotic Efficacy Differences in 

Pediatric Schizophrenia, Except CLO
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4.0  12.3  5.0 1.6  8.2 2.8  11.4  60 9.7  533 176  16 327  18.1 403   26.2
Mean 

Dose (mg): 2.9   607

a=significant advantage of CLO vs OLA for negative sxs; b=significant advantage for CLO vs OLA for response

Schimmelmann B, Schmidt SJ, Carbon M, Correll CU. Curr Opin Psychiatry. 2013;26(2):219-30.

a

b

Paliperidone ER (n=113) vs Aripiprazole 

(n=114) in Adolescents with Schizophrenia

Savitz AJ et al. J Am Acad Child Adolesc Psychiatry. 2015;54(2):126-137.

Total PANSS PANSS Positive Symptom Subscale

PANSS Negative Symptom SubscaleMean modal dose:

Pali-ER: 6 mg 

(mean: 7 mg, 

range:3-9 mg 

ARI: 15 mg 

(mean: 12 mg, 

range: 5-15 mg

9

10

F
O
R
 
P
E
R
S
O
N
A
L
 
U
S
E
 
O
N
L
Y



PANSS Total and Subscale Score Changes

Savitz AJ et al. J Am Acad Child Adolesc Psychiatry. 2015;54(2):126-137.

Mean dose:

Quetiapine-ER: 450 mg (75% target=600 mg)

Aripiprazole: 15 mg (75% target=20 mg)

Aripiprazole: n=58

Quetiapine-ER: n=55) 

52-week ARI vs PBO for Relapse Prevention

Time to Impending Relapse

Age: 15.4 (13-17) years, 65% male with schizophrenia, PANSS-total: 64, CGI-S=3.1

Correll CU et al. J Am Acad Child Adolesc Psychiatry. 2017 Sep;56(9):784-792.

*

Relapse:          19.4% vs 34.5% (NNT=7), p=0.018

ARI 20-30 mg: 25.0% vs 54.6% (NNT=4), p=0.0064

ARI 10-15 mg: 13.0% vs 23.1% (NNT=11), p=0.33
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Regulatory approval status of second-generation antipsychotics in 
youth with schizophrenia based on randomized controlled trials

Europe: 

Age Group

USA: 

Age Group

Oral Second-

generation 

Antipsychotics

≥ 15 years≥ 13 yearsAripiprazole

≥ 16 yearsClozapine

≥ 13 years≥ 13 yearsLurasidone

≥ 13 yearsOlanzapine

≥ 15 years≥ 13 yearsPaliperidone

≥ 13 yearsQuetiapine 

≥ 13 yearsRisperidone

ABILIFY (aripiprazole) Prescribing Information FDA: 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/021436s038,021713s030,021729s022,021866s023lbl.pdf.; CLOZARIL (clozapine) 

Prescribing Information FDA: https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/019758s095lbl.pdf.; LATUDA (lurasidone hydrochloride) 

Prescribing Information FDA. https://www.accessdata.fda.gov/drugsatfda_docs/label/2013/200603lbls10s11.pdf.;ZYPREXA (olanzapine) Prescribing 

Information FDA. https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020592s051,021086s030,021253s036lbl.pdf; INVEGA (paliperidone) 

Prescribing Information FDA. https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/021999s018lbl.pdf.; SEROQUEL (quetiapine fumarate) 

Prescribing Information FDA. https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/020639s064lbl.pdf.; RISPERDAL (risperidone) Prescribing 

Information FDA. https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/020272s056%2C020588s044%2C021346s033%2C021444s03lbl.pdf.

Treatment of Pediatric Bipolar 

Disorder
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SGAs: YMRS Total Improvement from 6 PBO-

Controlled RCTs in Pediatric BPD (10–17 yrs)

*p<0.01 vs placebo;               **p<0.001 vs placebo; ***p<0.0001 vs placebo

1. Tohen M, et al. Am J Psychiatry 2007;164:1547–1556         2. Findling RL et al. J Clin Psychiatry 2009;70:1441–1451. 

3. Haas M et al. Bipolar Disord 2009;11:687–700. 4. Pathak RL et al. J Clin Psychiatry. 2013 Jan;74(1):e100-9. 

5. Findling RL et al. J Child Adolesc Psychoph. 2013;23(8):545-57.  6. Findling RL et al. J Am Acad Child Adolesc Psychiatry. 

2015 Dec;54(12):1032-41. 
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n=

53
n=

56

n=

28

n=

70

n=

74

1. DelBello  MP et al J Am Acad Child Adolesc Psychiatry. 2005 Jun;44(6):539-47; 

2. Wagner KD et al. Am J Psychiatry. 2006 Jul;163(7):1179-86; 

3. Findling RL, et al. Pediatrics. 2015 Nov;136(5):885-94. 

4. Kowatch RA et al. J Child Adolesc Psychopharmacol. 2015 May;25(4):306-13.         

5. Kowatch R et al. AACAP Annual Meeting, October 27, 2007; 

6. Wagner KD et J Am Acad Child Adolesc Psychiatry. 2009 May;48(5):519-32. 

n=

66
n=

31

PBO Li3

30.5mg/

kg

30.0  29.5

*

n=

21

n=

7

30.6  29.8

PBO VPA4

IR 

10mg/kg

15

16

F
O
R
 
P
E
R
S
O
N
A
L
 
U
S
E
 
O
N
L
Y



Antipsychotics-PBO vs. Mood Stabilizer-PBO 

Differences in Efficacy

*N = patients on medication or placebo 

** = 95% confidence interval crosses 0, which indicates that the difference between treatment group and 

placebo is not statistically significant                                  Correll CU et al. Bipolar Disorders 2010;12(2):116-41.

Significant 

Difference

SGA vs MS in 

Youth

Children and Adolescents

Mood 

Stabilizers

N = 494

Second- Generation 

Antipsychotics

N = 1,118

Outcome

95% CIEffect 

Size

95% CIEffect 

Size

Continuous Outcome

SGA > MS0.06– 0.410.240.53– 0.780.65YMRS (including TPX 

among MS)

SGA > MS0.02– 0.390.20YMRS (excluding TPX 

among MS)

N/A-0.4710.50– 0.760.63CGI-BP Overall Illness 

(including TPX among MS)

95% CINNT95% CINNTCategorical Outcome

NS4.7– 24.47.813.3– 5.34.0Response: ≥ 50% ↓YMRS

NS-6.8– 10.0-33.3**3.1– 4.73.7Remission: YMRS </ = 12

NS-7.9–4.315.6**7.5– 41.212.7All-cause Discontinuation

Response and Remission in 4 Trials Comparing 

Antipsychotics with Mood Stabilizers in PBD

* p<0.05; **p<0.01; ***p<0.001 favoring antipsychotic;

1. DelBello MP, et al. JAACAP 2006;54(3):305-13 – mean age: 15.0 years; 46% with psychosis 

2. Pavuluri MN et al. Bipolar Disord 2010;12:593-605 – mean age: 10.9 years; 20% with psychosis

3. Geller B et al. Arch Gen Psychiatry 2012;69:515-28 – mean age: 10.1 years; 77% with psychosis

4. Kowatch RA et al. J Child Adolesc Psychopharmacol. 2015 May;25(4):306-13.         
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n=
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QUE

101 ug/mL

VPA1

412 mg

RIS

96 ug/mL

VPA2

1.4 mg

RIS

114 ug/mL

VPA3

1.4 mg 1.1 mEg/l

Li QUE

101 ug/mL

VPA1

412 mg

RIS

96 ug/mL

VPA2

1.4 mg

>50% 

YMRS 
< 12 on 

YMRS 

* **

Response Remission
< 12 on 

YMRS 

***
* *

>50% 

YMRS 

CGI-BP <2 

and 8 wk 

completer

n=

18

n=

21

RIS VPA4

0.5 mg

CGI-BP <2

81 ug/mL
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TEAM Study: Effect Sizes of Risperidone vs. Lithium *

* On KSADS-Mania Rating Scale     Vitiello B et al. J Am Acad Child Adolesc Psychiatry. 2012;51(9):867-78. 

Network Meta-analysis of 6 Antipsychotics and 4 Mood 
Stabilizer for Acute or Mixed Mania Sx Reduction or Response

n=2844, mean age=11.76, females=47.3%, mean study duration=5.2 weeks

Vita G et al. JAACAP – in revision.

# Off-Label Einsatz, es sind die Hinweise der aktuellen deutschen 

Fachinformation zu Aripiprazol zu beachten.
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Quetiapine (n=93) vs. Placebo (n=100):
CDRS-R Change

Age: 10-17 years (mean=14.0), females: 49.5%

Response: PBO=55.0% vs QUE: 63.0%; Remission: PBO: 34.0% vs QUE: 45.7%

Findling RL et M al. J Child Adolesc Psychopharmacol. 2014 Aug;24(6):325-35.

8-Week RCT of OLA/FLU vs PBO

Detke H et al. J Am Acad Child Adolesc Psychiatry. 2015 Mar;54(3):217-24.
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6-Week RCT of Lurasidone vs PBO: CDRS-R

DelBello M et al. J Am Acad Child Adolesc Psychiatry. 2017. Dec;56(12):1015–25. 

18 Mo Maintenance VPA or Li Trial (N=60)

139 youths (10.8±3.5 yrs) initially treated with Li+/DVPX for 10.7±5.4 weeks. Li+ and DVPX did not 

differ in survival time until emerging relapse (p=0.55) or all-cause discontinuation (p =0.72).

Findling et al., J Am Acad Child Adolesc Psychiatry. 2005 May;44(5):409-17.

n=30

n=30

p=0.72
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Maintenance: Lamotrigine vs Placebo

Findling RL, et al. J Am Acad Child Adolesc Psychiatry. 2015 Dec;54(12):1020-1031.

Maintenance: Aripiprazole vs Placebo

Findling RL, et al. Bipolar Disord. 2013 Mar;15(2):138-49.
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Double-Blind Trials For Pediatric Bipolar Disorder
MaintenanceDepressedManic/MixedMedication

Mood Stabilizers

+Lithium (FDA approved)

- (ER) (+?, DVP)Divalproex

+/-Lamotrigine

-Oxcarbazepine

- (+/-)Topiramate

Second-Generation Antipsychotics

++Aripiprazole (FDA approved)

+Asenapine (FDA approved)

+Lurasidone

+Olanzapine (FDA approved)

+Olanzapine/Fluoxetine (FDA 

approved)

-+Quetiapine (FDA approved)

+ Risperidone (FDA approved)

+Ziprasidone 

Efficacy in Autism/Disruptive 

Behavior Disorders
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Algorithm for ADHD + Aggression

Buitelaar JK et al. Eur Neuropsychopharmacol. 2003;13:305-311.

Kutcher S et al. Eur Neuropsychopharmacol. 2004;14:11-28.

Pliszka SR et al. JAACAP.

2006;45(6):642-657.

Psychopharmacologic Rx of Aggression in Youth

• RIS Acute (N=10, n=698, 8.3 wks): ES= .72  

• RIS Maintenance (N=3, n=391, 13.3 wks): ES= .40 

• ARI Acute (N=2, n=308, 8 wks): ES= .41, .49, .62 & .79

• HAL (N=1, n= 40 inpatients, 4 wks): ES= .83

• Stimulants (N=6, n=907, 6.2 wks: ES= .60 

• MPH (N=5, n=579, 6.6 wks: ES= .63

• AMPH (N=2, n=346, 3.5 wks): ES= .42

• Mood Stabilizers (N=6 (5 IP), n=208, 5.3 wks): ES= .47

• VPA in OPs: ES=-.13

• Lithium (N=4 (IP), n=164, 4.5 wks: ES= .63 

• CBZ (N=1 (IP), n=24, 6 weeks: ES= .06 

• SGAs: NNT=3; Lithium: NNT=4; STIM: NNT=4

Scotto Rosato N, Correll CU, …The T-MAY Steering Group. Pediatrics. 2012;129(6):e1577-e1586.
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RIS vs DVPX vs PBO for ADHD (6-12 Years) 

+ Aggression After Stimulant Optimization

Patients/families received family based behavioral therapy throughout open and RCT phase 

Blader JC et al. J Am Acad Child Adolesc Psychiatry. 2021 Feb;60(2):236-251

9.5±2.0 years 

81% males

Effect Size:

RIS (1.1 (0.05-3) mg) vs PBO: 1.32

DVX (713 (250-1750) mg; 77.8 mL/L) vs PBO: 0.91

RIS-DVPX: 0.45

63% of n=151 

completers

remitted

Not remitted, 

randomized

n=45

8 WeeksMean ≈10 Weeks

N=96 N=18 N=18 N=9

RUPP Trial: Risperidone in Autism

Response criteria: ≥25% improvement 

in the ABC Irritability score, and a 

rating of “much improved” or very 

much improved” on the CGI-I

(34/49)

(6/52)

RUPP Autism Network. N Engl J Med. 2002;347:314-321. RUPP Autism Network. Am J Psychiatry. 2005;162:1361-69

(14/16)

(6/16)

8-Week Acute Trial: n=101

Mean age: 8.8 yrs, mean dose: 1.8 mg/d

8-Week Relapse Prevention Trial: n=32

Maintenance of response criteria

Median time to relapse 34 days on 

PBO vs 52 days on risperidone
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Aripiprazole in autistic disorder: mean change in the 

aberrant behaviour checklist - irritability subscale by week

* p<0.05, ** p<0.005, *** p<0.001 vs placebo

Mean baseline scores (SE): Pbo = 30.8 (1.0); Ari = 29.6 (1.0)

Owen R et al., Paediatrics 2009;124:1533-1540

*

**

**

***

***
*** ***

Week

M
e
a
n

 c
h

a
n

g
e
 i

n
 A

B
C

-I

Risperidone in DBD/Subaverage IQ:

Results of a 52-Week, Open-Label Study
504 children, age = 9.7 years (5–14 y)

RIS: 1.5 mg/d (0.1–4.3 mg/d)

Baseline 1 3        4       12      24      36      48      52

Weeks of Treatment

*

*
* * * * *

*

N = 504.

NCBRF = Nisonger Child Behavior Rating Form.

*P < 0.001 versus baseline at each time point (two-sided paired t-test).

Croonenberghs J et al. J Am Acad Child Adolesc Psychiatry. 2005;44:64-72.
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Relapse Prevention of DBD in Children 

and Adolescents: Time to Relapse*

RIS = risperidone-treated subjects; PLA = placebo subjects.

*Kaplan-Meier estimates of time (days) from initiation of maintenance treatment to relapse. Relapse 

defined as deterioration (compared with the end of the continuation treatment phase) at 2 consecutive 

weekly visits as measured by an increase ≥2 points on CGI-S or an increase by ≥7 points on N-CBRF 

Conduct subscale.

Reyes M et al. Am J Psychiatry 2006; 163:402-410 

PLA

RIS

Proportion 

Not Relapsing

1.0

0.8

0.6

0.4

0.2

0.0

0 14 30 60 90 120 150 180 210

PLA n = 162 152 120 101 77 69 62 11 1

RIS  n = 171 170 158 138 118 110 107 24 6

Time to Relapse (days)

Relapse Prevention with RIS Vs. PBO 

in Youth with DBDs and with Autism

Reyes M et al. Am J Psychiatry 2006; 163:402-410 

(≈ 26/171)

DBD patients with relapse at 8 weeks

26-Week trial in youth with DBDs (n=233)

Approximate survival curve estimated 

relapse at 6 months: 30% vs 50%

(≈49/162)

RUPP Autism Network. Am J Psychiatry. 2005;162:1361-69

(2/16) (10/16)

Autism patients with relapse at 8 Weeks

8-Week trial in youth with Autism (n=32)

Median time to relapse 34 days on PBO vs 

52 days on risperidone
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Tourette’s Disorder

Endpoint Yale Global Tic Severity Total Scores 

1. Yoo HK et al. J Clin Psychiatry. 2013 Aug;74(8):e772-80; 2. Scahill L et al. Neurology. 2003 Apr 8;60(7):1130-5; 3. Sallee 

FR et al. J Am Acad Child Adolesc Psychiatry. 2000;39(3):292-9; 4. Sallee FR et al. Am J Psychiatry 1997;154:1057-1062.
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Y
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S
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n= 14 n= 12 n= 12 n= 16n= 29 n= 32

PBO ARI1 RIS2

0.5-4

PBO

2-20

PBO ZIP3

5-40
Dose 

(mg/d):

8 Weeks 4 Weeks10 WeeksDuration:

*
**

**

46.9   46.929.5   28.3 28.5Baseline 

YGTSS:

PBO HAL PIM4

6 Weeks 

[3-way  x-over study]

*

3.5    3.4

Total n= 22 

x-over subjects

* p<0.05; ** p<0.001

28.6   27.0
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Significant Superiority on the Yale Global Tic Severity Score

with Aripiprazole (n=29) vs. Placebo (n=32) 

*p<0.05; mean dose 11+/-6 mg (range: 2-20)
Yoo HK et al. J Clin Psychiatry. 2013 Aug;74(8):e772-80.

*

*

*

p=0.027

Aripiprazole low dose (N=44) vs. 

high dose (N=45) vs. Placebo (44)

Low-dose aripiprazole (5 mg/day if <50 kg; 10 mg/day if ≥50 kg), 

high-dose aripiprazole (10 mg/day if <50 kg; 20 mg/day if ≥50 kg)

Sallee F, et al. J Child Adolesc Psychopharmacol. 2017 Nov; 27 (9): 771-781. 
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Adverse Effects

The Effectiveness Pyramid

Functional Capacity

Quality of Life

Subjective Well-being

Adherence/Alliance

Tolerability

Efficacy

Medication

Psycho-

Education
Psycho-

Therapy

Correll CU. J Clin Psychiatry. 2011;72(suppl 1):9-13. 
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Extrapyramidal Effects 

Inverse Relationship Between 

Age and Incidence of EPS
Parkinsonism Dystonia Akathisia

Keepers GA et al. Arch Gen Psychiatry. 1983;40:1113-7.
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n=342, age: 13.6 years; male=58.2%; antipsychotic-naïve=65.8% 

Participants Treated With 2nd-Generation Antipsychotics

6 times lower 1-Year Incidence Rates of TD 

with Atypical Antipsychotics vs. Haloperidol 

in Adults and 50% lower Risk in Youth

*1 study reported separate rates for TD in adults and in the elderly; Correll CU et al. (2004), Am J Psychiatry 

161(3):414; †Correll CU & Kane JM (2007), J Child Adolesc Psychiatry;15(5):647-655.

† 0.8

6.8

5.3

0.4

5.4

0

1

2

3

4

5

6

7

Children

(N=783,

10 Trials)

Adults

(N=1,964,

6 Trials*)

Adults and

Elderly (N=207,

1 Trial)

Elderly (N=521,

4 Trials*)

Haloperidol-

Treated Adults

(N=408,

3 Trials)

M
e
a
n

 R
a
te

 o
f

T
a
rd

iv
e
 D

y
s
k
in

e
s
ia

 (
%

)
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Endocrine 

Adverse Effects

Relative Potency of Antipsychotics in 

Elevating Serum PRL Prolactin in Youth

• Paliperidone > Risperidone > Haloperidol

> Olanzapine > Ziprasidone 

> Quetiapine > Clozapine > Aripiprazole

• Aripiprazole has partial D2-DA agonist 

activity, and may suppress PRL below 

baseline levels

Correll and Carlson, JAACAP 2006;45: 771-791 
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Prolactin Values During 12 Weeks of 

Antipsychotic Treatment in Youth (n=396)

Koch MT, et al. J Am Acad Child Adolesc Psychiatry. 2023 Sep;62(9):1021-1050.

Prevalence of Hyperprolactinemia During 

Antipsychotic Treatment in Youth (n=396)

Koch MT, et al. J Am Acad Child Adolesc Psychiatry. 2023 Sep;62(9):1021-1050.
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Observed vs. Expected Tanner Stage in Youth 

9 years Treated with Risperidone (N=222)

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

Baseline 12 Months

M
e
a
n

 T
a
n

n
e
r 

S
ta

g
e

–0.29†

–0.17†
Expected

Observed

Mean age: 11.91.4 years; Boys ( 10 years): 80%; Girls ( 9 years): 20%; Caucasian: 88%

Deviation from expected maturation at year 1 was 0.12 ± 0.77

Dunbar et al. Am J Psychiatry 2004 May;161(5):918-20. 

Sedation/Hypersomnia
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Naturalistic Comparison of Aripiprazole, Olanzapine, 

Quetiapine and Risperidone: 3-Month Rates of 

Drowsiness in 257 AP-Naïve Youth (SATIETY Study)

257 antipsychotic-naïve youth (13.8±3.6 years, male=57.8%) initiated aripiprazole (n=40), olanzapine 

(n=45), quetiapine (n=36), or risperidone (n=135)           

Al Dhaher Z et al. J Child Adolesc Psychopharmacol. 2016 Jun;26(5):458-70.

Naturalistic Comparison of Aripiprazole, Olanzapine, 

Quetiapine and Risperidone: 3-Month Rates of 

Hypersomnia in 257 AP-Naïve Youth (SATIETY Study)

257 antipsychotic-naïve youth (13.8±3.6 years, male=57.8%) initiated aripiprazole (n=40), olanzapine 

(n=45), quetiapine (n=36), or risperidone (n=135)           

Al Dhaher Z et al. J Child Adolesc Psychopharmacol. 2016 Jun;26(5):458-70.
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Cardiometabolic 

Adverse Effects

Weight gain on SGAs vs. PLA

SGAs: second-generation antipsychotics; PLA: placebo; NNH: number-needed-to-harm; ZIP: ziprasidone; ARI: aripiprazole; 
QUE: quetiapine; RIS: risperidone; OLA: olanzapine; SCZ: schizophrenia; BPD: bipolar I disorder; DBD: disruptive behavior 
disorder   Adapted from: De Hert M, Dobbelaere M, Sheridan E, Cohen D, Correll CU. Eur Psychiatry. 2011 Apr;26(3):144-58.

NNH based on difference in %of patients  with ≥7% weight gain
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12-week Cardiometabolic Effects of SGAs in AP-

Naïve Youth 

Correll CU et al. JAMA 2009;302:1765–1773

*

Fasting Glucose Fasting Triglycerides

Body Weight Fasting Total Cholesterol

C
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L
)
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(m
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/d
L

)

T
ri

g
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c
e

ri
d

e
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c
h

a
n

g
e

(m
g

/d
L

)

Number needed to harm (NNH) for 

adverse body composition outcomes

Antipsychotic-naïve sample. Total n=272*

*Includes 15  untreated comparison patients

Data are presented as NNT +/- 95% Confidence Interval

Calculated from data in Correll CU et al. JAMA 2009;302:1765–1773

Risperidone

(n=135)

Quetiapine

(n=36)

Olanzapine

(n=45)

Aripiprazole

(n=41)

Outcome 

variable

2 (1-3)2 (1-3)1 (1-2)2 (1-3)Weight gain >7% 

4 (2-31)3 (2-14)2 (1-4)6 (3-∞)Weight gain 

>14%

15 (5-∞)18 (6-∞)4 (2-38)20 (6-∞)Weight gain 

>21% 
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Change From Double-blind Baseline in Body 

Weight and BMI: Actual vs. Expected

Correll CU et al. CNS Spectr. 2022 Feb;27(1):118-128.

2.6-3-fold higher Incidence of Type 2 Diabetes 

in Youth Exposed to Antipsychotics than in 

Healthy Control Youth

Studies=8, 298,803 patients and 463 084 patient-years; cumulative T2DM risk (odds ratio [OR], 2.58; 95%CI, 

1.56-4.24; P < .0001) and incidence rate ratio (IRR) (IRR, 3.02; 95%CI, 1.71-5.35; P < .0001)

Galling B et al. JAMA Psychiatry. 2016 Mar 1;73(3):247-59.
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1.8-2-fold higher Incidence of Type 2 Diabetes 

in Youth Exposed to Antipsychotics than in 

Psychiatrically Ill Youth

Studies=7, 1,342,121 patients and 2,071,135 patient-years; cumulative T2DM risk (OR, 2.09; 95%CI, 1.50-5 

2.90; P < .0001) and IRR (IRR, 1.79; 95%CI, 1.31-2.44; P < .0001).

Galling B et al. JAMA Psychiatry. 2016 Mar 1;73(3):247-59.

Solmi M et al. World Psychiatry 2020;19:214–232.

Proportion of 78 Reported Adverse Events of 80 Psycho-

tropic Drugs in Youth Either Worse / not Different from PBO
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Adjusted Incidence of Mortality According to 

Antipsychotic Treatment and Dose in CPZ Equivalents 

for Children and Young Adults

Ray WA et al. JAMA Psychiatry. 2024 Mar 1;81(3):260-269.

Adverse Effect Monitoring 

and Management
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Antipsychotic Side Effect Monitoring in Youths

Frequency Assessments

Baseline and AnnuallyPersonal and family history

Every visitLifestyle monitoring

Every visitHeight, weight, BMI percentile / z-score

Every visitSomnolence/sedation

Baseline, during titration and q 3 moSexual symptoms/signs

Baseline, 3-months and 6-monthlyBlood pressure, pulse 

Baseline, at 3 mo and (6-)12monthlyFasting glucose, HbA1C, blood lipids

Baseline, at 3 mo and (6-)12 monthlyLiver function tests

Baseline, titration, 3 mo and annuallyEPS, akathisia

Baseline, 3 mo and annuallyDyskinesia / TD

On per case basis (except if on CLO)Electrolytes, blood count, renal f’ction

When symptomatic or PRL-raising APProlactin

If on ZIP: during titration, at max. dose

If on CLO: baseline and if cardiac sxs

EKG

Adapted from: Correll CU. J Am Acad Child Adolesc Psychiatry. 2008;47(1):9-20.

Assessment : Body Composition

 Weight change: dependent on baseline weight and growth

 BMI: only useful within 3 months of follow up

 BMI %ile (sex- and age adjusted standard: 50th %ile) and
BMI z-score (adjusted standard: z score of 0):

 Growth charts: www.cdc.gov/growthcharts/

 Web-based calculators:

http://www.bcm.edu/cnrc/bodycomp/bmiz2.html

 BMI percentile: Definition of weight categories

 Underweight: < 5th %ile; Normal: 5-<85th %ile;

 Overweight: 85-<95th %ile; Obese: >95th %ile

 BMI z-score: Tracking of change over time (>3 months)

 Age adjusted BMI: (BMI - 50th BMI %ile) / 50th BMI %ile

 Waist circumference: not recommended by AMA (difficult
to asses, age dependent cut-offs uncertain)

Correll CU. J Am Acad Child Adolesc Psychiatry. 2008;47(1):9-20.
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Assessment : Blood Pressure and Labs

 Blood Pressure (cuff should cover >80% of the upper arm)

 Hypertension: >90th percentile for sex and age (Calculate height

%ile (https://www.nutropin.com/patient/3_5_3_growth_charts.jsp)

and compare blood pressure with population norms

 Hyperglycemia: >100 mg/dL

 Diabetes: >126 mg/dL (two fasting measures)

 Insulin resistance:

 HOMA-IR [insulin (mg/dL) x glucose (mg/dL)/405]: >4.4 (adolescent)

 TG/HDL ratio: >3.5

 Hypertriglyceridemia: >110 mg/dL

 Hypercholesterolemia: >170 mg/dL

 High LDL: >130 mg/dL

 Low HDL: <40 mg/dL

Correll CU. J Am Acad Child Adolesc Psychiatry. 2008;47(1):9-20.

Medical Risk Management Strategies 

in Antipsychotic-Treated Patients

Treatment Initiation
• Healthy lifestyle counseling
• Healthy lifestyle intervention

• Start with lower-risk antipsychoticP
R

IM
A

R
Y

If Adverse Effect Is Present
• Healthy lifestyle counseling/intervention 

• Consider changing to lower-risk antipsychotic
• Consider weight loss intervention

S
E

C
O

N
D

A
R

Y

If Adverse Effect Progresses/Serious
• Healthy lifestyle counseling/intervention 

• Considering changing to lower-risk antipsychotic
• Add targeted treatment for pathological values

• Consider referral to specialist

T
E

R
T

IA
R

Y

P
R

E
V

E
N

T
IO

N

Correll CU. CNS Spectr. Vol 12. No 10 (Suppl 17), 2007: 12-20,35.
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12-Step Healthy Lifestyle Program

Do Not’sDo’s
• Skip breakfast 

• Consume fast food >1 per wk 

• Consume saturated or processed 
fat-free food

• Watch TV, play computer games 
≥2 hours/day

• Replace sugar-containing drinks 
with water

• Eat 4 to <6 meals, with <2 meals in 
the evening or night 

• Serve small meal portions 

• Eat slowly, drink water, take 
seconds only after delay

• Eat food with a low glycemic index 
(<55) 

• Consume >25–30 grams of soluble 
fiber per day

• Snack only when hungry and use 
fruit or vegetables 

• Perform moderate physical activity 
for  >30–60 min/day

Correll CU, Carlson HE. J Am Acad Child Adolesc Psychiatry. 2006;45: 771-791. 

Summary
Second-generation antipsychotics have proven 

efficacy in pediatric schizophrenia, bipolar disorder, 

irritability associated with autistic disorder, aggression 

and Tourette’s disorder.

Like in adults, the relative efficacy of antipsychotics 

seems to be roughly similar, except for clozapine

 Additional efficacy based on open studies/ 

extrapolation from adult data exist for antidepressant 

augmentation for OCD and MDD, physical 

hyperactivity/narrow body focus in anorexia nervosa, 

focus on traumatic event/insomnia/anxiety with PTSD.

A careful risk-to-benefit evaluation is needed and 

lowest risk agents and non-pharmacologic treatment 

options ought to be tried first
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Summary (2)
Pediatric patients are at greater risk than adults for 

prolactin elevation, sedation, weight gain and 

metabolic side effects

Ranking order of adverse effects are roughly similar 

to adults with possible exceptions of:  

RIS more and ? CLZ less relative weight gain

OLA and ZIP greater relative prolactin effects

All APs associated with relevant rates of sedation 

Although diabetes and metabolic syndrome are rare, 

the marked increase in insulin resistance and 

incidence of dyslipidemia in youth are of great 

concern

Recommendations

Patients and families should be included in a careful 
risk-benefit assessment when choosing a specific 
psychotropic medication

Consideration of averse effects and dietary/life style 
counseling should be part of any psychotropic 
treatment  initiation

Routine, proactive monitoring of side effects is 
essential to optimize outcomes

In case of severe early side effects, consider switching 
to a lower risk medication

Mechanisms and risk/protective factors for specific 
adverse effects require further study

Interventions to reverse or, even,  prevent specific 
adverse effects need to be developed and tested

71

72

F
O
R
 
P
E
R
S
O
N
A
L
 
U
S
E
 
O
N
L
Y


