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Metabolic syndrome; Aim: To evaluate the monitoring of cardiovascular and metabolic risk factors in a group of
Cardiovascular risk children and young people on antipsychotic medication.

Method: A descriptive cross-sectional study was conducted in which a group of 220 patients
aged 8-17 years, diagnosed with a mental disorder and on antipsychotic treatment. They were
compared to a control group of 199 asthmatic patients not exposed to antipsychotic drugs. Data
was extracted from the computerized clinical history ECAP in 2013.
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PALABRAS CLAVE
Trastorno mental;
Edad pediatrica;
Antipsicotico;
Sindrome metabolico;
Riesgo cardiovascular

Introduction

Results: The mean age of the children was 12 years (8-17). Risperidone (67%) was the most
frequent treatment. The recording of body mass index (BMI) and blood pressure (AP) was 50% in
Mental Disorder (MD) patients. A higher number of cardiovascular monitoring physical param-
eters (weight, height, BMI and BP) were observed in the MD group compared to the control
Asthma control group. Altogether, more physical parameters than biochemistry parameters
were recorded.

Conclusions: This study shows that the recording of cardiovascular parameters and metabolic
studies needs to be improved in children and adolescents on treatment with antipsychotics.

© 2016 SEP y SEPB. Published by Elsevier Espana, S.L.U. All rights reserved.

Monitorizacién del riesgo cardiovascular y metabélico en nifios y adolescentes
en tratamiento antipsicético: un estudio descriptivo transversal

Resumen

Antecedentes: El control cardiovascular y metabdlico en pacientes que toman antipsicoticos es
fundamental y adquiere una especial relevancia en la edad pediatrica, por ser pacientes mas
vulnerables y porque cada vez se prescriben farmacos de este tipo en mas ocasiones.
Objetivo: Describir el grado de cumplimiento de las recomendaciones de control de parametros
cardiovasculares y metabolicos en un grupo de nifios y jovenes en tratamiento antipsicotico.
Método: Se trata de un estudio descriptivo transversal en el que se comparan un grupo de 220
pacientes de 8-17 afios, diagnosticados de trastorno mental (TM) y en tratamiento antipsicotico,
con otro grupo de referencia constituido por 199 individuos asmaticos no expuestos a antipsicoti-
cos del mismo grupo de edad. Los datos se extrajeron de la historia clinica informatizada ECAP
en el ano 2013.

Resultados: La edad de los nifos se sitla entre los 8 y 17 afos. La media de edad es de 12 afios.
La risperidona es el antipsicatico pautado mas frecuentemente (62,7%).

El porcentaje de registro de peso, talla, indice de masa corporal (IMC) y presion arterial (PA)
es de aproximadamente un 50% en los pacientes del grupo TM. En el grupo TM se observa un
mayor registro de los parametros fisicos de control cardiovascular (peso, talla, IMC y PA) en
comparacion con el grupo Asma. En conjunto, se registran mas los parametros fisicos que los
parametros bioquimicos.

Conclusiones: Este estudio evidencia la necesidad de seguir insistiendo en la monitorizacion
de los parametros cardiovasculares y metabodlicos en los nifios y jovenes en tratamiento con
antipsicaticos.

© 2016 SEP y SEPB. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

to hormonal alterations have been described in children.®
The pathophysiological basis of these processes is still poorly
understood, and for this reason studies and precautionary

In recent years the prescription of antipsychotics (especially
second generation) for Spanish children and adolescents
has increased. The hypotheses that justify this increase
are many and varied: efficacy in resolving aggression and
irritability type symptoms; limitations in the alternative
treatment therapies available; the recommendation of sec-
ond generation antipsychotics in the clinical guidelines; and
off label use.'"* These drugs can give rise to long-term side
effects that must be taken into account, especially in the
paediatric population, as this is a more vulnerable group.®
Taking antipsychotics, mainly second generation, has
been associated with an increased risk of develop-
ing metabolic syndrome and long-term cardiovascular
problems.® In children, this has been consistently associated
with an increase in weight and body mass index (BMI),” with
anincrease in prolactin levels and, in some cases, glycaemic
and lipidemic disorders.® In addition, changes in develop-
ment of sex organs and a delay in sexual maturity related

measures are required to avoid them.®°

In the child and adolescent population, -clinical
guidelines'® recommend that all patients taking antipsy-
chotics should be followed up. In clinical practice in our
environment, the extent to which the side effects of these
drugs are monitored is not sufficiently known. Obtain-
ing this information would be the first step to taking
action aimed at detecting and preventing the increase
in cardiovascular and metabolic risk involved in taking
antipsychotics.

The objectives of this study are:

(a) To describe the sociodemographic characteristics of a
group of children and adolescents in Barcelona on active
antipsychotic treatment in 2013, and determine which
mental disorder (MD) and antipsychotic drug has been
most frequently recorded.
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(b) To analyze the degree of follow-up care and monitoring
arising from registering a series of physical and biochem-
ical parameters for cardiovascular and metabolic risk in
this group of children and adolescents.

(c) To compare the follow-up on this group of children
and adolescents diagnosed with MD, and on antipsy-
chotic treatment, with that of a group of children and
adolescents diagnosed with another long-term disease
(asthma) and not exposed to antipsychotics.

Materials and methods

Study design

A cross-sectional descriptive study was carried out where a
group of paediatric patients diagnosed with MD and under
active antipsychotic treatment in 2013 (TM group) was
analyzed. As we wished to assess the recording of cardiovas-
cular and metabolic risk factors (CVRF-M) in children taking
antipsychotics as compared to children who did not, a com-
parison group of patients who did not take these medications
was looked for, and it was decided to set this up in a group
of asthmatic children (Asthma group).

Context

The population studied (MD group and Asthma group) were
patients aged 8-17 years assigned to the Coastal Pri-
mary Health Service PHS (Servicio de Atencion Primaria
del Litoral: PHS Litoral) in the city of Barcelona (this is
the catchment area for the Hospital del Mar). This primary
healthcare service consists of different Primary Health Care
Teams (PHTs) and Child and Juvenile Mental Health Centres
(CJMHC), which were the ones that served the two popula-
tions in this study. The PHTs are teams of paediatricians and
nursing staff, and are usually the first level of detection of
mental health problems. They carry out coordinated activi-
ties through their specific CJMHC. Both teams use the same
computer-based clinical station and can record the different
indicators to be monitored. At the CJMHC, the patients tak-
ing psychotropic drugs are monitored by psychiatrists and
nurses jointly. The present study was based on the data
recorded by these medical services (PHTs and CJMHCs) over
the course of 2013.

The CJMHC (run by the Parc de Salut Mar) and the PHT
(run by the Institut Catala de la Salut) associated with the
PHS Litoral are: CJMHC Clot, CJMHC Ramon Turré, CJMHC
La Mina, CJMHC Sant Marti and CJMHC Ciutat Vella; PHT
Casc Antic, PHT Gotic, PHT Raval Sud, PHT Raval Nord, PHT
Ramon Turrd, PHT Poble Nou, PHT Sant Marti Nord, PHT Sant
Marti Sud, PHT La Pau, PHT Besos, PHT El Clot and PHT
La Mina/Sant Adria of Besos. This referral sector covers a
population of 57,668 inhabitants under the age of 18.

Participants

The primary healthcare clinical station’s (PHCS) computer-
ized clinical history programme was used to retrospectively
identify the members of the MD group and the Asthma group.
The criteria for setting up the MD group were: patients

between 8 and 17 years old assigned to the Litoral PHS,
diagnosed with MD and under treatment with antipsychotic
drugs in 2013. The psychiatric diagnosis was reached fol-
lowing the diagnostic criteria within the Manual diagnodstico
and estadistico de trastornos mentales (Diagnostic Manual
and Statistics on Mental Disorders) in its fourth edition (DSM-
IV)."" All patients who met these criteria were selected. To
set up the Asthma group, a simple random sample of the
total of 1449 asthmatic children was selected, between 8
and 17 years old and assigned to the PHS Litoral.

Variables

The universal variables that were considered in this study
were age and sex. The dependent variables were the fre-
quency of visits to a PHT and/or CJMHC and the frequency
with which the following physical assessment parameters
were recorded in 2013: weight, height, BMI, systolic blood
pressure (SBP), diastolic blood pressure (DBP), abdominal
girth (ABG) and biochemical assessment (glycaemia, total
cholesterol, LDL cholesterol, HDL cholesterol and triglyceri-
des). Parameter which had been recorded only once during
2013 were considered as positive recordings. The psychi-
atric diagnoses of the MD group patients (Table 1) and the
psychotropic drugs they had prescribed were also analyzed.

Sources of data and measurements

The PHCS was used to identify the number of patients visited
in each group (MD and Asthma) during 2013, and to ascer-
tain how many of them had recorded cardiovascular and
metabolic control parameters. For each recorded parame-
ter, its quantitative value was identified. The most frequent
psychiatric diagnoses in the MT group, and the psychotropic
drugs that were prescribed, were also determined from the
PHCS. In order to carry out this study, current legislation and
protocols laid down were abided by for access to the data
in the patients’ medical records. The study was discussed
and approved by the ethics committee on clinical research
at the Hospital del Mar Institute of Medical Research (IMIM
in its Spanish acronym).

Table 1 Diagnoses of patients with MD.

DSM-IV diagnoses Number %
ADHD and/or behavioural disorder 63 28.6
Autism 46 20.9
Affective disorders 43 19.5
Oppositional disorder 24 10.9
Psychosis 20 9.0
Personality disorder 8 3.7
Schizophrenia 5 2.3
Mixed development disorder 5 2.3
Obsessive compulsive disorder 4 1.9
Agoraphobia and panic attacks 2 0.9
Total 220 100
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Statistical methods

A descriptive analysis of the sample was run using percent-
ages for the qualitative variables and means, means and
standard deviation (SD) for the quantitative variables. A
comparative analysis of the population being treated with
antipsychotics was run to compare the population with
asthma. For the comparison of qualitative variables between
the 2 groups, chi-square and Fisher’s exact test were used.
For the comparison of quantitative variables Student’s t
was used and, if the quantitative variable did not follow
a normal distribution in any of the groups to be compared,
the nonparametric Mann-Whitney test was used. p=.05 was
considered the limit of statistical significance.

Results

The total number of patients on antipsychotic treatment was
220 children and adolescents. The group to be compared
was the result of simple randomization of 1449 asthmatic
children, obtaining the sample of 199 patients with asthma.

Characteristics of the group with mental disorder

The children were aged between 8 and 17 years old. The
mean age was 12 years.

The most frequent psychiatric diagnoses in patients in
the group with mental disorder (MD) (Table 1) were atten-
tion deficit hyperactivity disorder (ADHD) with behavioural
disorder, autistic spectrum disorders (ASD) and affective
disorders. (Unipolar and bipolar affective disorders were
included).

The most frequently prescribed antipsychotic drugs were
Risperidone (62.7%), which stood out above all, followed
by Aripiprazole (26.8%), Paliperidone (6.4%) and Quetiapine
(5.9%).

Comparison of the group with mental disorder and
the group with asthma

Table 2 shows the socio-demographic features of the 2
groups. With regard to sex, there were more males than
females in each group, particularly the group with mental
disorders (76.8% males and 23.2% females). In the group with
mental disorder, a greater extent of recording the physi-
cal parameters of cardiovascular control (weight, height,
BMI, BP) was observed in comparison with the Asthma group
(Table 3). The percentage of weight, height, BMI and BP

Table 2 Demographic characteristics of the asthma group
and the MD group.

Asthma group ~ MD group p
n=199 n=220
Age: mean (DE)  12.59 (2.883) 12.85 (2.663) .326
Sex: n (%)
Male 119 (59.8) 169 (76.8) <.001
Female 80 (40.2) 51 (23.2)

Table 3 Recording of physical assessment parameters.
Asthma group ~ MD group p
(n=199) (n=220)
n % n %
Weight 68 34.2 118 53.6 <.001
Height 65 32.7 115 52.3 <.001
BMI 63 31.7 110 50 <.001
Abdominal girth 0 0 2 .2 .5
Systolic BP 58 29.1 104 47.3 <.001
Diastolic BP 58 29.1 104 47.3 <.001
Group age 8-14 Asthma group MD group p
(n=133) (n=155)
n % n %
Weight 59 44.4 88 56.8 .036
Height 57 42.9 88 56.8 .019
BMI 55 41.4 82 52.9 .050
Abdominal girth 0 0 2 1.3 .189
Systolic BP 44 33.1 75 48.4 .009
Diastolic BP 44 33.1 76 49.0 .006
Group age 15-17 Asthma group  MD group p
(n=66) (n=65)
n % n %
Weight 9 13.6 30 46.2 <.001
Height 8 12.1 27 41.5 <.001
BMI 8 12.1 28 43.1 <.001
Abdominal girth 0 O 0 0
Systolic BP 14 21.2 29 44.6 .004
Diastolic BP 14 21.2 28 43.1 .007

BMI: body mass index; BP: blood pressure; MD: mental disorder.

recorded was approximately 50% in patients in the MD group,
and approximately 30% in the Asthma group. As for the ABG,
this was scarcely recorded in any of the groups.

Regarding biochemical parameters (Table 4), a greater
degree of recording was also observed in the MD group as
compared with the Asthma group. Within these parameters,
glycaemia was registered to a significant extent.

Together, the physical parameters were recorded more
than the biochemical ones.

Regarding monitoring these patients in the surgery, it was
observed that the children in the MD group were attended
in primary care with a similar frequency to the children in
the Asthma group (Table 5).

Finally, comparing the mean values of the cardiovascular
control parameters, the mean BMI was significantly higher
in the MD group, this being 21.8 in the MD group vs 19.6 in
the Asthma group (Table 6).

Discussion

Early detection of side effects in antipsychotic treatments
in children and adolescents is relevant and necessary to pre-
vent the impact of short and long-term side effects, such as
obesity and metabolic syndrome.
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Table 4 Recording of biochemical parameters.

Record-ed Asthma group MD group p
(n=199) (n=220)
n % n %
Glycemia 17 8.5 64 29.1 <.001
Cholesterol total 20 10.1 62 28.2 <.001
Cholesterol LDL 6 3 14 6.4 .167
Cholesterol HDL 7 3.5 14 6.4 .262
Triglycerides 13 6.5 25 11.4 .091
Group age 8-14 Asthma group MD group p
(n=133) (n=155)
n % n %
Glycemia 10 7.5 42 27.1 <.001
Cholesterol Total 12 9.0 40 25.8 <.001
LDL Cholesterol 4 3.0 8 5.2 .395
HDL Cholesterol 5 3.8 8 5.2 T77
Triglycerides 9 6.8 17 11.0 .302
Group age 15-17 Asthma group MD group p
(n=66) (n=65)
n % n %
Glycemia 7 10.6 22 33.8 .002
Cholesterol Total 8 12.1 33.8 .004
Cholesterol LDL 2 3.0 6 9.2 .164
Cholesterol HDL 2 3.0 6 9.2 .164
Triglycerides 4 6.1 8 123 .242

HDL: high density lipoprotein; LDL: low density lipoprotein; MD:
mental disorder.

Table 5 Primary healthcare visits.
Asthma group MD group
n % n %

PH visits'

No 33 16.6 39 17.7

Yes 166 83.4 181 82.3
Total of patients

199 220

PH: primary healthcare.

* p=.756.

In this article we obtained recorded data for metabolic
syndrome risk factors and the use of antipsychotics in chil-
dren and adolescents under treatment with these drugs,
with the main objective of assessing the degree of compli-
ance with recommendations for control of cardiovascular
parameters in the child and juvenile population with MD
under treatment with antipsychotics. If we take into account
the extent of recording physical and biochemical parame-
ters, the clinical follow-up on metabolic side effects was
low level in children with antipsychotics, since this should
be performed in all cases in line with the recommendations
in the clinical guidelines.'® Despite this underreporting of
CVRF-M, the results were better than expected when com-
pared to the frequency of recording for the group of patients
with asthma, taking into account that this process was cho-
sen because it requires prolonged follow-up to adulthood,
as in the case of MDs.

In relation to other studies published on adolescent
population, there are 2 types of studies, some oriented
to assessing the recording of physical and biochemical
parameters, and others only towards recording biochemical
indicators. In the case of the first (physical and biochemical
monitoring), the studies by Ghate et al.'? and Panagiotopou-
los et al.”® should be noted. The first is a follow-up on a
cohort of adolescents exposed to antipsychotics as com-
pared with a population without exposure to antipsychotics,
noting that the BMI recording (25.18%) was lower than in our
study. This was 50%, while BP (54.90%) was similar (47.3%
in our study). Regarding the recording of total cholesterol
(2.44%) and glycaemia (1.74%), in the study by Ghate et al.
this was approximately 10 times lower than in our study
(28.2% and 11.4% respectively). Our findings were also in line
with those of Panagiotopoulos et al.’ In this study we com-
pared the evaluation of patients without prior antipsychotic
treatment as compared with patients who were already in
treatment for 2 years. Here, it was determined that dur-
ing the years 2005 to 2007 only 32-37% of the paediatric
patients receiving antipsychotic treatment were monitored
for metabolism, revealing under-recording of CVRF-M.

With regard to the measurement of the ABG, the result
obtained from low registration is contrasted with the sci-
entific evidence that this is a parameter that should be
measured in all patients at cardiovascular risk.™ In addi-
tion, Panagiotopoulos et al.," described recording ABG as a
simple and sensitive tool to detect and assess the metabolic
risk in children treated with antipsychotics.

Table 6 Weighted averages of the physical and biochemical assessment parameters.

Asthma group MD group p
n Mean DE n Mean SD
BMI 63 19.63 4.48 110 21.85 5.72 .009
Systolic BP 58 111.17 12.14 104 114.40 13.338 .129
Diastolic BP 58 65.22 9.29 104 64.59 11.42 717
Glycaemia 17 87.24 13.26 64 87.45 7.18 .928
Cholesterol total 20 157.00 34.90 62 154.50 34.46 779
Triglycerides 13 71.46 17.38 25 75.36 36.00 .716

Mean: weighted average of values for all patients in the group.
SD: standard deviation; BMI: body mass index; BP: blood pressure
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In the studies where only biochemical parameters were
analyzed, the results were also under-recorded, with a very
low rate of detection, and with poorer results for assess-
ment of physical parameters in the children themselves
(physical percentages better than biochemical ones), and as
compared with the percentages of recordings on the adult
population.

Thus, in the cohort study on children and adolescents
by Raebel et al.” where the glycaemia level was assessed
in patients who initiated antipsychotic treatment, only 11%
of patients had baseline glycaemia recorded in the period
before beginning and continuing this type of psychoactive
drug. In addition, better results were obtained (15%) in the
age groups from 12 to 18 years than in children under 12
years of age.

In the study by Haupt et al.,'® a retrospective cohort
analysis of the adult and child-juvenile population was run
for treatment with antipsychotics. The level of recording
was also low, especially in the population of 12-18 years
(between 5-15% for glucose and 0-5% for lipids vs 20% for
glycaemia and 10% for lipids in adults).

In this analysis of other publications we also com-
pared ourselves with a cross-sectional descriptive study
conducted in our own environment (2008), although this
was on the adult population, with a sample of 741 patients
between 15 and 65 years, obtained from a population
assigned to 7 different PHTs in Barcelona (n=1,102,530
inhabitants)."”

When comparing the physical parameters of cardiovascu-
lar risk in our two studies run in the same region (adult and
child population), we observed that the rate of BMI recor-
dings was greater in children, those on BP were similar, and
those on PBL were higher in adults (BMI: 50% in children vs
35.7% in adults, PA: 47.3% in children vs 46.5% in adults, PBL:
0.2% in children vs 16.3% in adults).

Regarding the analysis of biochemical parameter recor-
dings, in our environment this is lower in children and
adolescents (glycemia: 29.1% in children vs 47.1% in adults;
total cholesterol: 28.2% in children vs 48.7% in adults; tri-
glycerides: 11.4% in children vs 38.2% in adults).

Thus, our frequency of monitoring for physical and bio-
chemical parameters came within the variability of results,
and in our study a greater frequency of recording was
detected in both types of parameters.

This low level of monitoring side effects may be due to
the initial impression by clinicians that second generation
antipsychotics are safer.’® This could also be explained by
the lack of a monitoring protocol for paediatric patients
under antipsychotic treatment oriented towards clinical
efficacy and also to physical safety and health." For this
reason, recently in Spain the ‘‘Clinical and therapy guide
for early psychotic episodes in childhood and adolescence’’
has been produced,?® where there is insistence on anticipat-
ing and preventing the possible risks of the use of second
generation antipsychotics. It makes recommendations for
follow-up both on patients (monitoring clinical parameters,
physical assessment, and biochemistry) and families (edu-
cation about benefits and monitoring).

Despite this effort, in recent reviews such as that of De
Hert et al.,?" and in studies where these clinical guidelines
have been assessed, '’ it is evident that despite making these

recommendations, very poor results have been obtained,
such as an increase from 11% to 15% after presenting the
clinical guide.'®

Regarding the difference between the results obtained
for the adult and child population, this was probably due
to the fact that, in general, fewer blood tests are run on
children than on adults.?

In this study, we also provide data about the pro-
file of use and type of antipsychotic in children and
adolescents.

Regarding the use profile, in our sample the mean age of
the children treated was 12 years and the diagnoses were
diverse: ADHD, ASD and affective disorders, as in the case
of others studies such as Ghate et al.'> where the group
had a mean age of 15 years and the most frequent diagnosis
(38%) was *‘other mental disorders’’, which included ADHD,
being the group that followed bipolar disorders (11% of the
sample) in terms of frequency.

As regards the type of drug, second-generation antipsy-
chotics were found to be more commonly used in our
reference population, and more often prescribed than first-
generation antipsychotics, with risperidone being the most
frequently prescribed, as in the case of the results obtained
in other studies.*213,18,23,24

If the Cibersam guidebook is taken as a reference for
Spain,?’ it can be said that, at present, we need to be more
preventive in monitoring metabolic side effects in the use
of olanzapine and risperidone.

Limitations

In this study we should consider the risk of a selection bias
when selecting the population for comparison (patients with
asthma). Thus, in the studies where two groups of patients
were compared that differ in terms of the interest factor of
the study (in our case, we compared the number of CVRF-
M records in the MD group with the Asthma group), there
may be a risk that they also differ in other aspects that may
influence the characteristic of interest. To reduce this selec-
tion bias, asthmatic patients were chosen as a comparative
group, since asthma is a process that behaves similarly to
MD in terms of evolution, and which requires follow-up to
adulthood, as does MD. In addition, asthma is a very frequent
pathology in paediatrics, so this would enrich the sample of
the comparative group. However, in this study the severity
of each disease (MD vs Asthma) was not taken into account,
a factor that could be relevant, given that MD could be con-
sidered more serious and therefore these patients may be
monitored to a greater extent and have a larger number of
records.

Another limitation is that, in this study, ‘‘recording’’
was considered as the simple fact of the parameter hav-
ing been recorded only once during 2013, while the U.S5.%>%¢
and Canadian guidelines'®?’ indicate that parameters must
be monitored several times a year (depending on the
particular parameter). In this study, studying the num-
ber of times the parameters were recorded for each
patient and analyzing a longer period of time would help
us to be more precise, as has been done in previous
studies.?®
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Conclusions

This study provides real data on monitoring the side effects
of antipsychotic treatments in children and adolescents
from a sector of population in a Spanish region.

The study also provides evidence that adequate moni-
toring of cardiovascular risk is not being done in children
and young people who take antipsychotics, given that all
patients should have an assessment at least once a year.

It is important to assess the use of antipsychotics accord-
ing to the differential profile of the potential metabolic side
effects.?8??

Also, in this study we obtained data on the profile of use
of antipsychotics in our community. The prescription of sec-
ond generation drugs is more frequent than the prescription
of first generation antipsychotics, with risperidone being the
most used.
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