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SUMMARY

Objective: Determine whether there is an association between the risk of
cardiovascular adverse events and the use of antipsychotic agents.

Method: Analysis of original articles retrieved from the following databases: LILACS,
PubMed, Cochrane Controlled Trials Clinical Data Bank (CENTRAL) and PsycINFO,
without language restriction, dated until November 2015. After screening of 2,812
studies, three cohort original articles were selected for quality analysis.

Results: 403,083 patients with schizophrenia and 119,015 participants in the
control group data were analyzed. The occurrence of cardiovascular events
observed in the articles was: 63.5% (article 1), 13.1% (article 2) and 24.95% (article
3) in the group of treated schizophrenic patients, and 46.2%, 86.9% and 24.9%,
respectively, in the control groups.

Conclusion: Clinical heterogeneity among the studies led to a provisional response
and made it impossible to perform the meta-analysis, although the articles
demonstrate an association between cardiovascular adverse events and the use of
antipsychotics. More quality clinical trials are needed to support this evidence.

Keywords: antipsychotics, cardiovascular diseases, schizophrenia.

INTRODUCTION

Schizophrenia is a chronic mental illness that occurs
in approximately 1% of the population, including about
3 million in the United States.! Epidemiology in Brazil
is similar to data found in other countries.? Despite the
relatively high prevalence of schizophrenia, data cor-
relating risk factors and cardiovascular disease mortal-
ity are scarce.’

The symptoms of schizophrenia emerge in adolescence
or early adulthood and can be classified into symptoms:
positive or psychotic (delusions and hallucinations), neg-
ative (blunted affect) and disorganization (conceptual
disorganization of thought, bizarre behavior).?

Individuals with schizophrenia have their life expec-
tancy shortened by about 20% in the general population
and are more vulnerable to other diseases such as diabetes,
coronary heart disease, hypertension and emphysema.*’

Cardiovascular disease is the leading cause of death
among schizophrenics being responsible for 17.3 million

deaths per year, a number that is expected to increase to
23.6 million in 2030.%7 In Brazil, it accounts for 20% of
all deaths in individuals over 30 years, being one of the
main causes of mortality.?

Some studies suggest that mortality from cardiovas-
cular disease may be increasing in schizophrenic patients
compared with the general population.®!° There is con-
troversy about the association between cardiovascular
adverse events and the use of antipsychotic agents. This
review aimed to assess whether there is a risk.

MeTHOD

We adopted the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA)!! recommen-
dations in this systematic review.

The Protocol was recorded and published prior to this
research in the International Prospective Register of Sys-
tematic Reviews (PROSPERO http://www.crd.york.ac.uk/
PROSPERO/display_record.asp?ID=CRD42015024719).
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Scientific articles were selected from the following
databases: Latin Literature American and Caribbean
Health Sciences (LILACS), PubMed (via MEDLINE), The
Cochrane Controlled Clinical Trials Database (CENTRAL)
and PsycINFO from the start of each database up to No-
vember 2015. The search strategy for PubMed was the
query: (“antipsychotic agents” [Pharmacological Action]
OR “antipsychotic agents” [MeSH Terms| OR (“antipsy-
chotic” [All Fields] ©), (“ agents “[All Fields]) OR” antipsy-
chotic agents “[All Fields]), (“mental disorders” [MeSH
Terms] OR (“mental” [All Fields] AND “disorders” [All
Fields]) OR “mental disorders” [All Fields] OR (“mental”
[All Fields] AND “illness” [ All Fields]) OR “mental illness”
[All Fields] OR “schizophrenia” [MeSH Terms| OR “schizo-
phrenia” [All Fields]), (“heart diseases” [MeSH Terms] OR
(“heart” [All Fields] AND “diseases” [All Fields]) OR “heart
diseases” [All Fields] OR (“cardiac” [All Fields] AND “dis-
ease” [All Fields]) OR “cardiac disease” [All Fields]). Search-
es in other databases were similar. Manual searches in the
references of original articles selected were carried out,
and new original articles which met the inclusion criteria
were included.

Eligibility criteria were: original articles from observa-
tional studies that evaluated the cardiovascular adverse
effects and the use of antipsychotic drugs, typical and atyp-
ical, in adult patients with schizophrenia. The original ar-
ticles compared antipsychotic treatment either versus lack
of therapy, or a placebo, or an alternative medication. There
was no restriction of sex, ethnicity, color or comorbidity.

Exclusion criteria were: original articles from obser-
vational studies with incomplete description of data re-
lated to the variables, original articles published in more
than one original database, and articles whose treatment
had not been properly described.

According to the eligibility criteria, two reviewers (AASS
and MVMRR) were selected independently to analyze titles
and abstracts. Whenever the summary did not provide
enough information, the articles were partially assessed
to determine their eligibility, with the author being ques-
tioned in case any information was missing. Observa-
tional scientific articles that met the criteria were read in
its entirety. The reference list of the articles included was
analyzed for items not found in the databases. Disagree-
ments between reviewers were resolved by discussion.

The extraction of data from observational articles was
performed using a standardized instrument by the authors
containing the following information: method, participants
(number of participants, the inclusion criteria, exclusion
criteria, age, gender (male / female) and group intervention
(risk factor), control group (risk factor), primary variables,

secondary variables, objective, types of drugs, confounding
details, follow-up and notes).

The articles were evaluated in order to determine their
primary variables: cardiac arrest, congestive heart failure,
arrhythmias, myocardial ischemia, and acute myocardial
infarction. Secondary variables were: mortality and qual-
ity of life. The results evaluated were: mean, standard de-
viation, frequency, prevalence as well as the p-values and
effect of measures, such as relative risk and odds ratio.

This research included items that underwent meth-
odological critical assessment as recommended by the
Cochrane risk of bias: A rating scale Newcastle-Ottawa
(ON) for observational studies.!? This rating scale New-
castle-Ottawa has three dimensions: Selection, com-
parison and exposure (case-control studies) and selection,
comparison and outcomes (cohort studies). In each di-
mension, there are answers that highlight the best qual-
ity, which is ranked with a star. A score equal to or less
than 6 stars indicates poor methodological quality. A
score of 6 or 7 indicates good methodological quality.
An 8 or 9 score indicates very good methodological qual-
ity.!? In this review, two reviewers (AASS and MVMRR)
assessed trial quality independently and disagreements
were resolved by consensus building.

ResuLts

Selection study

This research identified 2,808 publication titles and sum-
maries, from which 2,741 articles were eliminated after
reading of summaries. A total of 71 articles were considered
potentially relevant and were read in full, but 15 were ex-
cluded due to inadequate population, five due to inade-
quate type of study, 34 due to inadequate type of interven-
tion, eight because the control group was inadequate and
six because the variables were irrelevant. Duplication of
scientific articles, which also had inadequate control groups,
were eliminated.'* In all, three articles (articles 1,'S 2,6
and 3'7) met the inclusion criteria and were considered
relevant, thus being qualitatively analyzed (Figure 1).

Characteristics of studies

Table 1 shows the characteristics of the studies included
in this systematic review. Data from 403,083 patients with
schizophrenia and 119,015 participants in the control
group were analyzed. The authors of article 1 noted that
1,912 (63.5%) patients in the schizophrenic group (3,022)
had cardiovascular disease, as well as 5,584 (46.2%) in the
control group (12,088)." In article 2, they found eight
(13.1%) patients in the schizophrenia group (61) who had
heart disease, and 53 (86.9%) who had no cardiovascular
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FIGURE 1 Flowchart of the search strategy.

disease; 857 (12.4%) control patients (6927) had cardio-
vascular disease.’ Article 3 conducted a cohort model to
estimate the risk of cardiac events in patients with schizo-
phrenia, with 400,000 patients in schizophrenia group,
of which 99,823 (24.95%) had cardiovascular disease,
whereas 24,900 (24.9%) in the control group (100,000)
had cardiovascular disease."”

One study (article 1) was conducted in Saskatchewan,
Canada’® and other two in Spain (article 2)'¢ and Finland
(article 3)."” The three articles were cohort studies. There
was clinical heterogeneity between them. According to the
Newecastle-Ottawa Scale that assesses the methodological
quality, the articles demonstrated high risk of bias Table 2.

Measures cardiovascular adverse events associated with treat-
ment with antipsychotics

An article (article 1) defined the cases of arrhythmia and
myocardial infarction in accordance with the provisions of’

ICD 9.* Another article (article 2) included diagnoses
of acute myocardial infarction based on electrocardio-
gram, health check and information records.' And the
last article (article 3) included mortality data due to
cardiovascular events based on the Anglo-Scandinavian
Cardiac Outcomes Trial (ASCOT-BPLA)."

Variables

Primary variables

Cardiopulmonary arrest (CPA) associated with the use of
antipsychotic agents

“Cardiopulmonary resuscitation” had not been reported
in any of the original articles included.

Congestive heart failure (CHF) associated with the use of
antipsychotic agents

“Congestive heart failure” had not been described in any
of the original articles included.
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TABLE 2 Assessment of methodological quality using Newcastle-Ottawa ladder.

Author/year Selection Comparison Result Total
Curkendall et al., 2004 (article 1) *% * % xxx
Suvisaari et al., 2010 (article 2)'® * * * -
Darba et al., 2013 (article 3)"” *% * 0 *x %

Notice:
1. Selection, comparison and results were evaluated in the cohort studies.

All items that are not as described receive a score of 0 (zero) points. One star means a quality point. A score equal to or less than 6 indicates high risk of bias.

Arrhythmia associated with the use of antipsychotic agents
Arrhythmia was assessed in two articles. In an original
article (article 2),'¢ 25.9% (535) of schizophrenics (95CI
6.3-64.6) who used antipsychotics showed arrhythmia
compared to groups without psychotic disorder or other
non-affective psychotic disorders (ONAP). The meta-
-analysis of this variable could not be performed due to
the fact that one of the studies'® used, as a control group,
patients with other psychoaffective diseases.

The other article (article 1) showed the following data:
population of schizophrenics (155/3,022) and control
(443/12,088), adjusted relative risk 1.5 (95CI 1.2-1.8),
demonstrating a significant increase in arrhythmia as-
sociated with the use of antipsychotic agents compared
to the general population not taking antipsychotics.®

Myocardial ischemia associated with the use of antipsychotic agents
No articles were identified that evaluated the variable
“myocardial ischemia” (coronary heart disease without
necrosis) versus use of antipsychotics.

Acute myocardial infarction (AMI) associated with the use of
antipsychotic agents

We identified two articles that reported AMI. In an original
article (article 2), 24.0% of AMI was associated with the use
of antipsychotics in schizophrenia (95CI 5.4-63.5) compared
to groups that did not have psychotic disorder and ONAP.'6
A meta-analysis of this variable could not be performed
due to the fact that one of the studies'® used, as a control
group, patients with other psychoaffective diseases.

In another article, the data on the prevalence of AMI
had the following results: with adjusted relative risk of
1.3 (95CI 0.9-1.9), there was no significant difference
between the group with schizophrenia and the control
group not taking antipsychotic agents. But the data on
the incidence of AMI in a population of schizophrenic
(103/2,405) and control (459/9,175) individuals with
adjusted relative risk of 0.9 (95CI 0.6-1.4) showed a sig-
nificant increase of AMI in the schizophrenia group
compared to the control group that did not use antipsy-
chotic agents.'® It was not possible to perform meta-

-analysis of these data because we did not find another
study with quantitative data for comparison.

Secondary variables

Mortality associated with the use of antipsychotic agents
Mortality was described in two articles. The first reported
mortality due to cardiac events with 9,389 attributed to
olanzapine, 9,341 to quetiapine, 9,228 to risperidone and
9,074 to ziprasidone."” A meta-analysis could not be per-
formed for this variable due to the fact that the authors!”
did not specify the control group. We have requested
information from the author by email, but to date we
have received no response.

The second article identified the data on mortality
from cardiovascular disease, displayed in this systematic
review mode as provisional results, as follows: adjusted
relative risk 2.2 (95CI 1.7-2.8 ), demonstrating a significant
increase in mortality associated with the use of antipsy-
chotic agents compared to the general population that
does not take antipsychotic agents." It was not possible
to perform meta-analysis of these data because we did not
find another study with quantitative data for comparison.

Quality of life associated with the use of antipsychotic agents

Quality of life has not been described in any of papers
included.

Risk of bias in articles

The three'>"7 articles (articles 1, 2, and 3) were classified
as being at high risk of bias, the evidence generated is
currently insufficient to determine an association between
cardiovascular adverse events and the use of antipsychot-
ic agents. The quality of evidence of a systematic review
of studies with high or intermediate risk of bias can be
classified as very low, due to studies being conducted with
poor quality.

Discussion

Schizophrenia is a chronic psychosis that causes changes in
thinking, emotions and behavior. It has a different set of
signs and symptoms, characterizing a clinical syndrome.'®"
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Pharmacological treatment for schizophrenia is the
use of antipsychotics (also known as neuroleptics, antipsy-
chotic drugs or major tranquillizers).?* Antipsychotic drugs
are classified into two groups: first generation, typical or
conventional, and second-generation, or atypical.?® The
differences between groups are not precisely clarified, but
it is believed that it depends on the profile of receptors, the
incidence of extrapyramidal side effects, and efficacy.”’

Studies have shown increased risk of developing car-
diovascular disease with the use of antipsychotics in
schizophrenic patients, since mortality in these patients
compared to the general population is two to three times
higher.??!2? It becomes worthwhile to know if there is an
association between use of antipsychotics and the risk of
adverse cardiovascular events.

The articles included in our systematic review were
cohort studies and it is difficult to confirm causality in
these studies. Limitations of our review include: the fact
Suvisaari et al. (article 2)'° used, as a control group, patients
with other psychoaffective diseases; Darba et al. (article 3)"
not specifying what was their control group, and the absence
of e-mail replies sent to the authors regarding part of the
data. These limitations provided a provisional result of
this systematic review and it is not possible to perform a
meta-analysis. Other limitations included: scientific papers
reporting on mortality in schizophrenia without associat-
ing it with the use of antipsychotics, and reporting on
mortality in schizophrenia, but not specifying which car-
diovascular disease they have caused. In addition to the
lack of identification of randomized controlled trials, there
were distinct populations across studies, and variability
in antipsychotics and sample sizes.

The definitions used to identify cases of arrhythmia,
acute myocardial infarction and mortality differed widely.
Consequently, there was a great clinical heterogeneity due
to diagnostic criteria. Curkendall et al. (article 1)* in-
cluded cases of arrhythmia and myocardial infarction
incidence and prevalence data and, in cases of mortality,
only incidence data.

Not only did all the studies evaluate very heterogeneous
populations, but they also used different record sources
and various types of antipsychotics. In the study by Curk-
endall et al. (article 1), patients were prescribed pheno-
thiazines, haloperidol and risperidone. In the article by
Suvisaari et al. (article 2),'® schizophrenics used high po-
tency antipsychotics, low power and atypical antipsychot-
ics. In the article by Darba et al. (article 3),” patients used
olanzapine, quetiapine, risperidone and ziprasidone. None
of the three studies'™'” reported information on: follow-up
time while using antipsychotic drugs, dosage of antipsy-

chotics, interruption or changes in medication, and if there
was any cumulative exposure of other drugs.

An observational cohort study aimed to identify wheth-
er arrhythmia was associated with the use of antipsychot-
ics, revealing that patients with schizophrenia who used
antipsychotics had higher rates of ventricular arrhythmia
than the control group. Although this study corroborates
the data in our systematic review, we did not include it in
our analysis because both the control group and the ex-
perimental group were treated with antipsychotics.** An-
other study of the cohort reported that there was a higher
prevalence of arrhythmias in patients with schizophrenia
compared with patients without schizophrenia.®

Our data corroborate the data of another systematic
review that investigated a similar association but also
found clinical heterogeneity among the studies included,
leading to an inconclusive answer to the controversy re-
garding the use of antipsychotics associated with risk of
myocardial infarction in adults.?

The implication for clinical practice is that psychia-
trists should be alert to patients who use antipsychotic
drugs for possible heart disease, periodically searching
for information in order to prevent these diseases. The
physician should make a critical analysis and evaluate the
advantages, disadvantages and limitations of the use of
antipsychotics in order to choose the best suited antipsy-
chotic drug with the lowest possible risk.

ConcLusioN

Our systematic review found that the use of antipsychot-
ic agents was associated with an increased risk of cardio-
vascular adverse events (arrhythmia, acute myocardial
infarction and mortality) in schizophrenic patients.'>"
However, these results are not definitive and the question
remains until further studies with appropriate research

design and sufficient sample can shed light on the matter.

CONFLICT OF INTEREST
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Resumo

Associacdo entre antipsicéticos e eventos adversos cardio-
vasculares: uma revisdo sistemdtica

Objetivo: Determinar se existe associagio entre o risco
de eventos adversos cardiovasculares e o uso de agentes
antipsicoticos.

Método: Andlise de artigos originais identificados pelas
bases de dados: Lilacs, PubMed, Cochrane Controlled Trials
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Banco de Dados Clinicos (CENTRAL) e PsycINFO, sem
restri¢do de idiomas, foi realizada até novembro de 2015.
Depois da triagem de 2.812 estudos, trés artigos originais
tipo coorte foram selecionados para andlise de qualidade.
Resultados: Foram analisados dados de 403.083 pacientes
com esquizofrenia e 119.015 participantes do grupo con-
trole. A ocorréncia de eventos cardiovasculares observados
nos artigos foi: 63,5% (artigo 1), 13,1% (artigo 2), 24,95%
(artigo 3) nos grupos de esquizofrénicos tratados e, res-
pectivamente, 46,2%, 86,9% e 24,9%, nos grupos controle.
Conclusido: A heterogeneidade clinica entre os estudos
levou a uma resposta proviséria e impossibilitou a execu-
¢io da metanalise, apesar de os artigos demonstrarem
associac¢do entre eventos adversos cardiovasculares e uso
de antipsicéticos. Sdo necessarios mais ensaios clinicos
de qualidade para sustentar essa evidéncia.

Palavras-chave: antipsicéticos, doencas cardiovasculares,
esquizofrenia.
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