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OBJECTIVES  The aim of this retrospective study was to identify the frequency of recommended metabolic 
monitoring and follow-up in pediatric patients on second-generation antipsychotic (SGA) medications from 
a pediatric clinic.
METHODS  A retrospective review of electronic medical records of all patients on antipsychotics from an 
academic medical center pediatric clinic was conducted. Inclusion criteria required patients to be established 
members of the pediatric clinic, < 19 years of age, and on ≥ 1 SGA for at least 1 year, regardless of medical 
diagnosis. Data collection consisted of patient demographic information and frequency of family history, 
vital signs, and recommended laboratory monitoring.
RESULTS  A total of 67 patients on antipsychotics were identified. After the application of inclusion criteria, 
32 patients qualified for review. The average age was 13.5 ± 4 years and gender distribution included 72% 
males. Only 4 (13%) patients had documented baseline monitoring that included weight, blood pressure, 
and fasting lipid panel. No patient had a fasting plasma glucose recorded at any point during antipsychotic 
therapy. Follow-up monitoring decreased over time, with the exception of quarterly weight and annual 
blood pressure.
CONCLUSIONS  The results of this study highlight the lack of baseline and periodic monitoring that occur 
when pediatric patients are prescribed antipsychotic medications, putting the patient at risk for adverse 
events. The marked increase in antipsychotic prescribing and concerns related to their safety emphasize 
the need for improvement in monitoring of antipsychotic medications. This gap in patient care and safety 
opens an excellent opportunity for a clinical pharmacy team to provide education and assistance with SGA 
monitoring for the purpose of providing optimal patient care.
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INTRODUCTION

Antipsychotic medication use is highly preva-
lent in the United States. Since their introduction 
nearly 50 years ago, these medications have been 
prescribed to help manage psychiatric condi-
tions for millions of people.1 These agents are 
increasingly prescribed to youth. Data from the 
National Ambulatory Medical Care Survey and 
the National Hospital Ambulatory Care Survey 
reveal that the overall prescribing frequency of 
antipsychotics significantly increased from 8.6 
per 1000 US children in 1995-1996 to 39.4 per 1000 
US children in 2001-2002.1 Conditions for which 

antipsychotics have been studied in the pediatric 
population, including schizophrenia, psychosis, 
Tourette syndrome, autism, and intellectual dis-
abilities/mental retardation, only represent 26% 
of all antipsychotic prescriptions.1 Non-studied 
indications for behavioral and affective disorders 
account for more than half of the antipsychotic 
prescriptions and reflect a more pronounced 
increase in off-label use compared to approved 
indications. Although the use of antipsychotic 
medications in the pediatric population has 
increased dramatically over the last decade, 
limited data are available regarding their safety 
and efficacy.2,3
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In 2003, the Food and Drug Administration 
(FDA) issued a warning for second-generation 
antipsychotic (SGA) drugs regarding an in-
creased risk of hyperglycemia and diabetes and 
required an update on the product labeling to 
include information about these events.4 The fol-
lowing year, the American Diabetes Association 
(ADA) and the American Psychiatric Association 
(APA) released a consensus statement, linking the 
use of SGAs with an increased risk for diabetes, 
obesity, and dyslipidemia.5 The panel recom-
mended baseline monitoring of personal and 
family history (specifically for obesity, diabetes, 
dyslipidemia, hypertension, or cardiovascular 
disease), body mass index (BMI), waist circum-
ference, blood pressure, fasting plasma glucose, 
and fasting lipid profile.5 The patient weight 
should be reassessed at 4, 8, and 12 weeks after 
initiating or changing SGA therapy and quarterly 
thereafter during routine visits.5 Fasting plasma 
glucose, blood pressure, and lipid levels should 
be monitored 3 months after initiation of anti-
psychotic medications.5 Fasting lipid panels may 
be performed every 5 years in patients within 
normal ranges or more frequently if clinically 
indicated.5

Following the announcement of the FDA 
warning and ADA/APA consensus statement, 
there was not an increase in baseline laboratory 
monitoring in patients enrolled in the Califor-
nia, Missouri, and Oregon Medicaid programs.6 
The rate of serum glucose and lipid testing in 
patients prescribed SGAs was 29.5% and 11.4%, 
respectively.6 In this sample of SGA users, 24.1% 
were under the age of 19 years.6 Morrato and 
colleagues6 specifically addressed a high-risk 
population, Medicaid service recipients, for 
whom antipsychotic use is very common. 7 Fur-
thermore, Haupt et al8 evaluated the prevalence 
and predictors of lipid and glucose monitoring 
in commercially insured patients treated with 
SGA and found calendar years following the 2003 
monitoring recommendation guideline period 
to be a positive predictor of increased metabolic 
testing.

Highlighting children and adolescents, Correll 
and colleagues9 analyzed the cardiometabolic 
risk of SGAs during first-time use in the pediatric 
population. They found that SGA use was associ-
ated with a statistically significant weight gain 
for all agents studied. Specifically, those children 
given olanzapine experienced a mean increase 

in weight by 8.54 kg compared to 0.19 kg in the 
untreated group after 12 weeks of treatment. In-
creases in other metabolic parameters, such as to-
tal cholesterol, glucose, and waist measurement, 
also were seen. Even with these adverse event 
risk data in children as well as the recommended 
monitoring guidelines, a 2007 study showed that 
most children on SGA agents still did not receive 
glucose and lipid screening as recommended.10 
The aims of our retrospective, pilot study were 
to identify the frequency of recommended meta-
bolic effect monitoring and follow-up in pediatric 
patients on antipsychotic medications receiving 
care from an academic medical center pediatric 
clinic in the calendar year 2011.

METHODS

This retrospective study was conducted to 
evaluate the frequency of necessary monitoring 
and follow-up in pediatric patients on SGAs, 
regardless of medical diagnosis. Inclusion crite-
ria required patients to be established members 
(seen within the past year) of the academic 
medical center pediatric clinic, < 19 years of age, 
and on ≥ 1 SGA for at least 1 year, regardless of 
medical diagnosis. Children/adolescents who 
did not have clinic visit data for the past year or 
those who did not meet other inclusion criteria 
were excluded in the study. The cohort of patients 
reviewed was children/adolescents currently on 
a SGA during the calendar year of 2011.

Database information was limited. Individual 
monitoring information was categorical and for 
analysis only. No protected health information 
was involved with aggregate reporting. Descrip-
tive statistics were used. This project was re-
viewed and approved by the institutional review 
board. Anonymity was maintained throughout 
the project.

The electronic medical record (EMR) system 
was queried for patients who met inclusion 
criteria. Within the EMR, current medications 
and medication refills were easily found in the 
medication tab with specific dates representing 
medication initiation, provider (including exter-
nal specialists), and when refills were given. If 
refills were provided by a specialist, the consult 
reports were used to determine when and what 
medications were given to the patient. Consult 
reports were scanned in the electronic chart upon 
receipt, and the primary care provider (PCP) 
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would comment and sign each report. Consult 
reports also were reviewed for all data points 
evaluated in the study (e.g., labs drawn, weight). 
Consult reports were easily identifiable under 
the documents tab as a consult report. Within 
the EMR, the authors also were able to quickly 
determine when labs were ordered, as well as 
lab monitoring completion. For this retrospective 
pilot study, all completed objective data were 
accessible via the EMR.

Data collected by the retrospective review in-
cluded medication name (Figure 1) and start date 
of the medication. Patient demographic informa-
tion collected included gender, age, height, height 
percentile, weight, weight percentile, BMI, and 
BMI percentile. Demographic data recorded and 
presented in the Table were from the most recent 
primary care clinic visit. Height, weight, and BMI 
percentiles were calculated using the Centers for 
Disease Control and Prevention (CDC) growth 
charts based on the patient’s age and gender.11 
Percentiles classified by the CDC growth chart 
as <1st % were classified as 0 and >99th % as 100 
for purposes of this study. Data entries of weight 
at baseline, 1 month, 2 months, 3 months, and 
quarterly during SGA therapy were recorded, if 
available. Other objective information collected 
included blood pressure (baseline, 3 months, 
and annually), fasting lipid panel (baseline and 
3 months), and fasting plasma glucose (baseline, 
3 months, and annually) as displayed in Figure 2. 
Baseline family histories and annual reviews also 
were noted. All monitoring data were collected 
as “yes” or “no.” For example, if the patient had 
a baseline fasting blood glucose level drawn, the 
objective result would be “yes” the level was tak-
en. No specific monitoring values were collected. 
When data points were evaluated at multiple 
times periods (e.g., baseline and at 6 months), 
the exact time did not have to occur for inclusion. 

For example, often a patient would come to the 
clinic a few weeks before or after the 6-month 
date, and monitoring completed at that time suf-
ficed for the 6-month evaluation in this study. If 
a patient was on more than 1 SGA, the start date 
of the most recently prescribed medication that 
the patient was on for > 1 year was used to mark 
the appropriate times for routine monitoring. 
Baseline values were determined based on when 
the SGA was started, therefore representing a true 
baseline. If a patient transferred into the clinic or 
if the agent was started by a specialist without 
baseline labs documented in transfer papers or a 
consult report, the authors counted the baseline 
to be the first lab draw ordered by the clinic PCP 
once he or she became aware of the medication. In 
this case, the baseline would be a clinic baseline 
value. The “yes” or “no” baseline assessment 
determined in the above fashion was chosen to 
find actual rates of appropriate monitoring from 
a primary care clinic.

An important note in this retrospective study 
was that the EMR and clinic system in analysis 
were not a closed system. Patients were able to 
see, and were often seen by, outside specialists. 
However, in data collection and review, the 
authors paid special and careful attention to all 
the consult notes to determine if monitoring was 
completed. Monitoring was counted as complete 
if it was documented in any form in the patient’s 
electronic chart (e.g., consult note, pediatrician 
note, or laboratory data). If the clinic provider 
signed-off on the consult note where monitor-
ing documentation was provided, this counted 
as recommended monitoring for those tests 
completed by the outside entity. Baseline char-

Table. Patient Characteristics (n=32)

Characteristics Demographics

Gender (male) 23

Age (yr) 13.5 ± 3.38*

Height (cm) 153 ± 18*

Height (%) 51 ± 34*

Weight (kg) 57 ± 25*

Weight (%) 71 ± 32*

BMI (kg/m2) 23 ± 6*

BMI (%) 74 ± 31*

*mean ± standard deviation

Figure 1. Antipsychotics used by patients.
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acteristics of the study sample were compiled 
and organized in a Microsoft Excel 2010 database 
(Microsoft Corp., Redmond, WA). Univariate 
descriptive statistics were used in analysis.

RESULTS

A total of 67 patients were identified by the 
EMR query as eligible for chart review; however, 
14 were excluded due to no data for a complete 
year/not being a patient in the pediatric clinic 
for the past year. In addition, 21 others were not 
on an SGA for a minimum of 1 year. A total of 
32 patients were included in the study after the 
application of inclusion criteria. Four patients 
were on 2 concurrent SGA agents at the time of 
analysis. All participants who met inclusion cri-
teria started their SGA after March 2004, and 89% 
of the SGA agents were started in 2007 or later. 
The majority of SGAs in the study were started in 
2010. These start dates all represent the post-2003 
SGA monitoring guideline publication period.

The Table lists the demographic distribution of 
the study sample. The average age for the study 
population was 13.5 ± 3 years and consisted of 9 
females (28%) and 23 males (72%). The average 
BMI percentile was 74%; however, due to 1 out-
lier child with a BMI percentile < 1%, the range 
was 0% to 100%. The most common medication 
used was risperidone followed by aripiprazole 
(Figure 1). Figure 2 represents frequency of SGA 
monitoring. A baseline weight was taken in 94% 
of patients, but monthly monitoring decreased to 
15 patients (47%) after the first month, 11 patients 
(34%) after the second month, and 8 patients 
(25%) after the third month. The decrease in 

weight monitoring was more often associated 
with patients not seen around the recommended 
monitoring points rather than weight measure-
ments not taken at the appointment. Family 
history was recorded at baseline for 27 patients 
(84%) and updated annually for 13 patients 
(41%). Blood pressure values were taken in 29 
patients (91%) at baseline, 11 patients (34%) at 
3 months, and 24 patients (75%) annually. In 
addition, a fasting lipid panel was measured in 
only 13% of the patients at baseline and 1 patient 
(3%) 3 months later. A fasting plasma glucose 
level was never recorded for all 32 patients, but 
a baseline random glucose reading was taken in 
4 patients (13%).

DISCUSSION

The use of SGAs has markedly increased partly 
due to the lower risk of extrapyramidal symp-
toms (EPSs) at clinically effective doses compared 
to first-generation antipsychotics. However, 
SGAs have been associated with dramatic weight 
gain, type 2 diabetes mellitus, dyslipidemia, and 
cardiovascular disease.2,5 Cohen and colleagues12 
assessed the short-term adverse effects of 6 com-
monly used SGAs in children and adolescents 
and found that secondary effects occurred with 
significant frequency in each drug. The adverse 
effects analyzed included increases in weight, 
glucose, cholesterol, triglycerides, prolactin, 
sedation, and EPS. These data highlight the 
importance and need for proper medication 
monitoring.

Our study showed that of the 32 patients eli-
gible, 27 (84%) patients had a family history re-
corded at baseline. However, only 13% of patients 
had baseline monitoring that included weight, 
blood pressure, and fasting lipid panel. No pa-
tients had a fasting plasma glucose recorded at 
any point during SGA therapy. Follow-up moni-
toring decreased over time, with the exception 
of quarterly weight and annual blood pressure.

The minimal amount of monitoring noted in 
this study in addition to other research revealing 
the potential adverse effects of SGAs in the pedi-
atric population illustrate the importance of im-
proving antipsychotic management. Andrade et 
al2 found a potentially fourfold increased rate of 
diabetes in children on SGA therapy in compari-
son with those who were not on antipsychotic 
drug therapy. None of the patients included in 

Figure 2. Frequency of second-generation antipsychotic 
monitoring. Routine monitoring (i.e., quarterly, every 3 
months, or annually) recommendations differ among 
monitoring parameters.
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this study had a fasting plasma glucose checked 
at any time while receiving therapy. A baseline 
random glucose reading was taken in 4 patients 
and possibly negated the need for a fasting 
measurement, but this comprises a small per-
centage of patients. Moreover, SGAs have been 
linked to changes in lipid values in the pediatric 
population.13 This was another parameter rarely 
assessed in this study sample. Though additional 
research is required to confirm the magnitude of 
the risk for diabetes and dyslipidemia, the impor-
tance of glucose and lipid monitoring should not 
be overlooked due to the complications associ-
ated with these abnormalities.

This retrospective, pilot study has several limi-
tations. The monitoring protocol created by the 
ADA and the APA for SGAs was not intended 
specifically for the pediatric population. Thus, 
monitoring parameters that differ from those 
recorded in this study may be more appropriate 
for patients younger than 18 years. This should 
not discount the fact that these adverse events 
have been reported in all ages. Monitoring should 
still be completed, especially for glucose and lipid 
levels, 2 categories that were rarely checked in 
the study sample. Waist circumference, another 
monitoring parameter listed in the guidelines, 
was not recorded in the EMR and could not be 
assessed. In addition, the size of the study sample 
was small, affecting the generalizability of the 
results to the population.

Being a retrospective review, it was not possible 
to rule out multiple courses or historical use of 
other SGAs. Furthermore, assessing compliance 
retrospectively presents a challenge. The authors 
made every effort to only include patients with 
active prescriptions who were currently taking 
the SGA as prescribed. Even though the authors 
were only collecting if baseline values were com-
pleted (yes or no), it was possible the baseline 
drawn at the clinic was not the true baseline for 
the medication. For example, a patient could 
have been started on an SGA by an outside 
provider with no baseline monitoring recorded 
and not seen for 3 months by the PCP. At that 
time monitoring was started and counted as 
baseline for purposes of this study. Lastly, this 
class of medication is often either started and 
managed by a specialist or recommended by the 
specialist with the PCP to manage. However, it 
is imperative that the PCP identify and monitor 

these agents or obtain appropriate records to 
ensure the patient is appropriately monitored. In 
this study, documentation and acknowledgment 
by a specialist for appropriate monitoring was 
identified and included. Lack of communication 
between specialist and PCP was identified in this 
study as a possible barrier to proper monitoring 
and presents as an avenue for future research.

CONCLUSIONS

The results of this study highlight the lack 
of baseline and periodic monitoring that occur 
when pediatric patients are prescribed antipsy-
chotic medications, putting the patient at risk for 
adverse events. The marked increase in antipsy-
chotic prescribing and concerns related to their 
safety emphasize the need for improvement in 
monitoring of antipsychotic medications. The 
complexity of SGA monitoring also can lead 
to potential adverse consequences. Adherence 
with monitoring recommendations for this class 
of medications may increase the likelihood of 
proper medication management and patient 
safety. This gap in patient care and safety opens 
an excellent opportunity for a clinical pharmacy 
team to provide education and assistance with 
SGA monitoring for the purpose of providing 
optimal patient care.
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