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ABSTRACT

Objectives: As a severe mental health condition, schizophrenia presents a chronic and complex clinical
manifestation and neuropathology. A large body of literature exists on the pharmacological treatment of
schizophrenia. However, evidence on some dimensions of such interventions (e.g., eligible candidates,

Article info: :  potential predicting factors of the therapeutic outcomes, safe implementation of these interventions, etc.)
Received: 08 Nov 2021 are notably scarce. Studies revealed superior influences of adjunct statin therapy over placebo among
Accepted: 30 Dec 2021 : patients with schizophrenia. The study aimed to investigate the effects of aspirin and simvastatin as

adjunctive therapy, compared to placebo on positive and negative symptoms and general psychopathology

Available Online: 01 Jun 2022 of patients with schizophrenia.

Methods: This is a double-blind, randomized clinical trial. The sample size was estimated to be 15
individuals for each one of the three research groups (n=45). The Positive And Negative Syndrome Scale
(PANSS) and the Hamilton Rating Scale For Depression (HAM-D) were employed to collect the study
data in the present study. The study patients were recruited from patients admitted to the psychiatric wards
of Razi Hospital were identified. The study subjects were randomly divided into two test groups and one
control group. All groups were initially treated with risperidone 4 mg daily for 3 weeks. Then, group A
received aspirin (325 mg twice daily), whereas group B was prescribed 40 mg/d of simvastatin. However,
the control group received a placebo. Psychiatric symptoms were recorded according to the PANSS at the
beginning of the study and then at weeks 4 and 8. The results were analyzed using inferential statistics
(repeated-measures analysis of covariance) and descriptive statistics in SPSS software v. 20.

Results: Of 45 patients, 35(77.78%) were men (Mean+SD age: 45.8+10.5 years), and 10(22.23%)
were women (Mean+SD age: 42.3+7.8 years). The mean scores of the positive symptoms of PANSS
significantly decreased in the groups treated with aspirin and simvastatin (P=0.006 and P=0.005,
respectively). However, no such difference was seen in the controls (P=0.447). Furthermore, the mean
scores of the negative symptoms of PANSS significantly decreased in the intervention groups (P<0.001);
in addition, no significant differences were seen in the controls after the end of the research program
(P=0.18). In addition, the mean scores of the general symptoms of PANSS significantly decreased in the
aspirin and simvastatin groups (P<0.001). There was an increase in the same value in the controls, but
the increase was not significant (P=0.31). Finally, while the total mean scores of the PANSS increased in
the control group (P=0.25), the corresponding scores significantly decreased in the test groups receiving

Keywords: aspirin and simvastatin (P<0.001).

Aspirin, Simvastatin, Negative Discussion: The present study results indicate that either aspirin or simvastatin can reduce the symptoms
symptoms, Positive symptoms, of schizophrenia, including general psychopathology, negative symptoms, and positive symptoms in the
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Highlights

e Aspirin and simvastatin can both reduce the symptoms of schizophrenia, including negative symptoms, positive
symptoms, and general psychopathology in patients with schizophrenia.

e The effectiveness of combined aspirin and simvastatin was similar in reducing the symptoms of patients with
schizophrenia.

e Using aspirin and simvastatin is recommended as adjunctive therapy and should not be considered a substitute for
the main treatment.

Plain Language Summary

Schizophrenia is a chronic and complex disease. Studies support better effects of adjunct statin therapy compared
to placebo in patients with schizophrenia. We explored the impacts of aspirin and simvastatin as adjunctive therapy,
compared to placebo on positive and negative symptoms and general psychopathology in patients with schizophrenia.
The results indicate that aspirin and simvastatin reduce the symptoms of schizophrenia, including negative symptoms,
positive symptoms, and general psychopathology. The effectiveness of both drugs was similar, and no significant dif-

ference was observed between these drugs in reducing these symptoms.

1. Introduction

chizophrenia is a complicated psychiat-

ric disorder influencing almost 1% of the

population during their lifetime world-

wide [1]. As a severe mental health con-

dition, schizophrenia presents a chronic

and complex clinical manifestation and
neuropathology [2]. The global number of schizophrenia
spectrum disorders is above 21 million [3]. Estimations
suggest that approximately 7 out of 1000 individuals will
develop this disorder during their lifetime [4]. This dis-
ease could be developed in any society and geographi-
cal area, and its incidence and prevalence rates follow
almost the same trend worldwide [4]. Schizophrenia is
associated with 3 different symptoms: positive, negative,
and cognitive, with significant public health implications
[5]. Positive symptoms are the most straightforward
manifestations to be detected and are considered “psy-
chotic behaviors not seen in healthy people” [6]. On the
other hand, the most difficult symptoms to be identified
are negative ones: such symptoms could be primarily
linked with the diagnosis of this illness or be secondary
to another psychotic condition, adverse effects of phar-
macotherapy, or simply raised by the effects of the sur-
rounding environment of the patient [6].

A large body of literature exists on the pharmacologi-
cal treatment of schizophrenia. However, evidence on
some dimensions of such interventions (e.g., eligible
candidates, potential predicting factors of the therapeutic

outcomes, safe implementation of these interventions,
etc.) are notably scarce; scholars have proposed no in-
tervention of choice with persistent and robust effects.
However, adjunct therapy of antipsychotics or other
treatment methods has gained substantial attention due
to the restricted effects of antipsychotics [7]. The pri-
mary purpose of treating schizophrenia is the control of
symptoms, the prevention of relapse, and the increased
adaptive functions to integrate the patient into society
eventually [8]. While numerous second-generation an-
tipsychotic medications present advantages in treating
schizophrenia over the first-generation ones, there exist
serious knowledge gaps concerning the relevant pharma-
cological properties of antipsychotics’ new generation as
well as their adverse effects on patients’ wellbeing and
quality of life [9].

As mentioned earlier, the main antipsychotic pharma-
cotherapy is focused on blocking dopamine and sero-
tonin receptors [10]. The pleomorphic pathophysiology
of schizophrenia is associated with immunological and
inflammatory impairments; thus, scholars suggested us-
ing anti-inflammatory agents as additive medications in
this respect [11]. Acetylsalicylic acid (Aspirin), a non-
steroidal anti-inflammatory medication, irreversibly in-
hibits cyclooxygenase COX-1 and COX-2 and generates
potential positive impacts in improving the symptoms of
schizophrenia [12]. Furthermore, statins (3-hydroxy-
3-methylglutaryl coenzyme A [HMG-CoA] reductase
inhibitors) have not only extensive therapeutic indica-
tions in the prevention of cardiac and cerebrovascular
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conditions but also present anti-inflammatory effects,
e.g., declining C-reactive protein (CRP) concentrations
[13]. Studies revealed superior efficacy of adjunct statin
therapy versus placebo in patients with schizophrenia
with respect to improving negative symptoms concern-
ing poverty of speech, emotional withdrawal, blunted af-
fect, and apathetic social withdrawal [14].

Numerous clinical trials provided supportive data con-
cerning the therapeutic potential of anti-inflammatory
methods to improve the symptoms of schizophrenia as
well as other complicated conditions [15]. Another study
highlighted the final therapeutic effect of combining as-
pirin with antipsychotic drugs on negative and positive
symptoms and general psychopathology. This finding
was achieved 4 weeks after the completion of the inter-
vention [16].

Because of the high mortality risk, treatment costs, and
the burden of schizophrenia disorder on the affected in-
dividuals and society, it is necessary to develop comple-
mentary therapies to reduce these risks. The etiology of
schizophrenia has remained unclear. Besides, the use
of drugs that can not only reduce the symptoms of the
disease but also increase the life expectancy of patients
and reduce the incidence of other diseases in this popula-
tion is of particular importance. Therefore, the present
study intends to examine the effects of aspirin and sim-
vastatin as adjunctive therapy versus placebo on general
psychopathology and negative and positive symptoms in
patients with schizophrenia.

2. Materials and Methods

This research is a randomized, double-blind
clinical trial study. The obtained RCT code is
IRCT20210110049994N1. The study subjects were
randomly divided into one control and two intervention
groups through randomized block design. In total, three
intervention groups were considered. This study was
performed from May to December 2019 in Razi Psychi-
atric Hospital, Tehran Province, Iran.

The study’s inclusion criteria were as follows: the age
range of 19-60 years; diagnosed by schizophrenia based
on the criteria of the Diagnostic and Statistical Manual
of Mental Disorders, 5" Edition (DSM-5); the duration
of the disease to be at least 3 years; presenting healthy
physical examination results according to the assistant in
charge of project implementation; consuming only one
type of antipsychotic drug (risperidone); the lack of alco-
hol and drug dependence (except for nicotine); obtaining
a maximum score of 4 from the depression subscale of
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the positive and negative syndrome scale (PANSS) or a
maximum of 14 from the Hamilton Rating Scale For De-
pression (HAM-D); the lack of suicidal ideation based
on interview and clinical diagnostic evaluation; achiev-
ing an Intelligence Quotient (IQ) score of more than 70
based on interview and clinical diagnostic evaluation;
no history of serious biological or neurological diseases;
presenting no extrapyramidal symptoms; no breastfeed-
ing; not using anti-inflammatory drugs, systemic antibi-
otics, or P450 inhibitors; no contraindications for aspirin
use (e.g., asthma, gastritis, renal disease, active bleeding,
etc.); no history of chronic NSAID ( non-steroidal anti-
inflammatory drugs) use; no concurrent use of cortico-
steroids, and the provision of informed consent forms for
participating in the study by a companion or guardian.

The exclusion criteria of the study included the dis-
satisfaction of the patients or their guardian to continue
study participation; the generation of any drug-induced
adverse effects; the necessity of following a specific
pharmacotherapy regimen for the patient during the
study that interferes with aspirin or simvastatin or when
their concomitant use is contraindicated. The relevant,
informed consent form was obtained from all study par-
ticipants before the study.

The sample size was calculated according to this Equa-
tion 1:

1. 3n=[(Za/3+ZB)3%{3(6)3}]/ (1l 1)

Given the confidence interval of 85% and the power of
96%, and the difference calculated between the groups
based on a prior study, the sample size was estimated to
be 15 individuals per group (n=45). The following tools
were employed to collect the necessary data in the pres-
ent study.

Positive and negative syndrome scale

Positive And Negative Syndrome Scale (PANSS) in-
ventory is among the optimal tools, i.e., validated to ex-
plore general psychopathology and positive and negative
syndromes in schizophrenia. This standardized clinical
interview rates the existence and severity of the posi-
tive and negative symptoms, and general psychopathol-
ogy of schizophrenia within the past week. The PANSS
includes 30 items; of them, 7, 7, and 16 items address
positive symptoms, negative symptoms, and general
psychopathology symptoms, respectively. The severity
of symptom per item is rated by a 7-point scale (1=ab-
sent; 7=extreme) to precisely describe symptom presen-
tation [17]. This scale demonstrated desirable validity
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and reliability both in international and domestic studies.
The aspects under the receiver operating characteristic
(ROC) curves of the CDSS, HAM-D, PANSS-D, and
BDI were 0.94, 0.89, 0.90, and 0.81, respectively [18].

Using the random-cluster sampling method, 527 stu-
dents from Azad University in Tehran were selected to
complete the PANSS to assess the psychometric proper-
ties of this tool. Exploratory factor analysis and principal
component analysis were conducted in varimax rotation.
The scale’s factor structure presented two dimensions
and predicted 43.631% of total variances. Moreover,
the internal consistency of the scale was measured to be
0.777. Based on the collected findings, PANSS can be
implemented in Iranians (Sharifi, H. P., Bashardoust, S.,
& Emami, P. S. 2012).

Hamilton rating scale for depression (HAM-D)

HAM-D is one of the most frequently applied clinician-
rated inventories to assess the severity of depression in in-
dividuals diagnosed with a depressive disorder. This scale
contains 12 items that examine mood, feeling of guilt, sui-
cidal ideation, insomnia, agitation, anxiety, weight loss,
physical symptoms, and insight. Based on the total scores
obtained, the severity of depression is determined. The
reliability of this test was reported to be 21% using the
test-retest method [19].

To conduct the study, patients admitted to the psychiat-
ric wards of Razi Hospital who met the study’s inclusion
criteria were identified. Then, the study data, including
demographic characteristics (age, gender), were col-
lected. Initially, all recruited patients were tested by the
HAM-D, and those with depression were excluded from
the research. Next, the study subjects were randomly as-
signed to the test and control groups using the random-
ized block design. Groups A and B were classified as the
intervention groups and group C as the control group.

All three groups were initially treated with risperi-
done 4 mg daily for 3 weeks. Then, group A received
aspirin (325 mg twice daily), whereas group B received
simvastatin (40 mg/d). However, the controls received a
placebo. The packaging and form of the presented medi-
cations and placebo were similar to observe the blind-
ness of the study. Moreover, to prevent gastrointestinal
complications, all patients were given one 40 mg pan-
toprazole tablet daily. These patients were followed up
for 8 weeks. In case of sleep disturbances, dystonia, or
akathisia during treatment, lorazepam 1 mg, biperiden 6
mg, and propranolol 20 mg were used. Furthermore, as-
pirin and simvastatin were evaluated concerning regular
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adverse effects during regular psychiatry resident visits.
Psychiatric symptoms were recorded according to the
PANSS at the beginning of the study and on weeks 4
and 8. The data were analyzed using descriptive statistics
(Mean+SD) and inferential statistics (repeated-measures
analysis of covariance) in SPSS software v. 20.

3. Results

The present study investigated 45 patients with schizo-
phrenia. Three patients (1 female, 2 males) were exclud-
ed from the study due to not completing the PANSS and
were substituted with 3 other patients. Of these 45 pa-
tients, 35(77.78%) were men (Mean+SD age: 45.8+£10.5
years), and 10(22.23%) were women (Mean+SD age:
42.3+47.8 years).

According to Table 1, there was no significant gender-
wise difference between the study groups (P=0.576).
Table 2 indicates that the mean scores of the positive
symptoms of PANSS significantly decreased in the
groups treated with aspirin and simvastatin (P=0.006 &
P=0.005, respectively); however, there was no such dif-
ference in the controls (P=0.447). Furthermore, the mean
scores of the negative symptoms of PANSS significantly
decreased in the intervention groups (P<0.001). In addi-
tion, no significant differences were seen in the controls
after the end of the research program (P=0.18).

In addition, the mean scores of the general symptoms
of PANSS significantly decreased in the aspirin and sim-
vastatin groups (P<0.001). There was an increase in the
same value in the controls; however, such an increase
was not statistically significant (P=0.31). Finally, while
the total mean scores of the PANSS increased in the
control group (P=0.25), the same scores significantly de-
creased in the intervention groups receiving aspirin and
simvastatin (P<0.001) (Table 2).

The repeated-measured analysis of covariance (AN-
COVA) data indicated no significant decrease in the
positive symptoms of the PANSS between the groups
receiving aspirin and simvastatin (Figure 1). As per Fig-
ure 1, repeated-measures ANCOVA revealed no signifi-
cant difference concerning the positive symptoms of the
PANSS between the groups under aspirin and simvas-
tatin (P=0.006, P=0.005, respectively).

According to Figure 2, the repeated-measures ANCO-
VA result demonstrated no significant difference con-
cerning the negative symptoms of the PANSS between
the groups receiving aspirin and simvastatin (P<0.001).
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Figure 1. The Mean Score of the Positive and Negative Syndrome Scale (PANSS) Positive Symptoms at Different Study Phases

in the Study Groups

Repeated-measures ANCOVA data respecting the
scores of the general psychopathology of the PANSS
suggested no significant difference between the experi-
mental groups (P<0.001) (Figure 3).

As per Figure 4, repeated-measures ANCOVA findings
revealed no significant difference in the total scores of
the PANSS between the groups under aspirin and sim-
vastatin (P<0.001). The study groups were separately
compared with their baseline scores.

4. Discussion

The current study investigated the effects of adding
aspirin and simvastatin adjunct therapy to the standard
treatment of schizophrenia concerning negative and
positive symptoms and general psychopathology in pa-
tients with schizophrenia admitted to Razi Psychiatric
Hospital. Three study groups were subjects receiving
aspirin, simvastatin, or a placebo. The obtained data
suggested significant decreases in the scores of the posi-
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Figure 2. Mean Score of the Positive and Negative Syndrome Scale (PANSS) Negative Symptoms at Different Study Phases in

the Study Groups
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Figure 3. Mean Score of the General Psychopathology at Different Study Phases in the Study Groups

tive symptoms of the PANSS in the group under aspirin
adjunct therapy compared to the controls. This finding
was in line with prior research exploring the effects of
add-on aspirin on treating schizophrenia [20]. Accord-
ingly, they concluded that aspirin provided better ther-
apeutic outcomes compared to placebo in the studied
individuals [20].

The present study findings also revealed that using
simvastatin as an adjunct therapy for managing schizo-
phrenia could significantly reduce the negative symp-
toms of the study participants over 8 weeks; however,
no such decline was observed in the scores of the nega-
tive symptoms of the PANSS after the intervention pe-
riod in the group receiving placebo. This result was con-

sistent with those of Tajik-Esmaeeli et al. (2017) who
detected a significantly more decline in the scores of the
negative symptoms of the PANSS, compared with the
placebo group, after 8 weeks; the same trend was ob-
served in terms of the relevant total scores [14]. There-
fore, as mentioned earlier, due to the influence of in-
flammatory factors on the symptoms of schizophrenia,
anti-inflammatory medications can effectively reduce
these symptoms.

Additionally, Laan et al. explored the effects of adding
aspirin to the pharmacotherapy regimen of patients with
schizophrenia on positive, negative, and cognitive symp-
toms and immunological parameters. In line with the
current research results, they observed improvements in

[ranian [Fehabilitation Flournal

Figure 4. Mean Total Scores of the Positive and Negative Syndrome Scale (PANSS) at Different Study Phases in the Study

Groups
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Table 1. Gender-Wise distribution of the study groups

No. (%)
Group p
Gender
Aspirin Simvastatin Placebo
Male 11(73.34) 12(80) 12(80)
Female 4(26.66) 3(20) 3(20) 0.576*
Total 15(100) 15(100) 15(100)

Mranian Fehabilitation Mournal

*The Chi-squared test.

the investigated symptoms [10]. However, no long-term
follow-up study has been performed on patients after the
discontinuation of adjuvant medications to determine the
consequent effects concerning the severity of the symp-
toms of this disorder.

in patients receiving simvastatin, i.e., a statistically sig-
nificant difference, compared to the placebo group. An-
other similar study investigated the effects of pravastatin
as an adjunct approach among the schizophrenia popu-
lation. Accordingly, inconsistent with the present study

data, they reported no positive impact of this drug on
improving the symptoms of the explored patients [21].
Such data discrepancy could be due to differences in the

Furthermore, the collected results demonstrated that
the mean scores of PANSS positive symptoms decreased

Table 2. The Mean+SD Positive and Negative Syndrome Scale (PANSS) scores at different assessment stages in the study groups

G MeantSD
rou A
P Variables
Phase . X 3
Aspirin Simvastatin Placebo
Before the intervention 22.9+10.8 21.149.4 17.745.6
The positive
Fourweeksafterthe o\ i scores of 20.42+10.65 19.05:8.6 18.7+7.8
intervention PANSS
Eight weeks after the 17.548.6 17.145.1 17.146.6
intervention
P 0.006 0.005 0.447
Before the intervention 30.45+7.29 31.25+6.9 26.51+6.24
The negative
Fourweeksafterthe . 0 seores of 27.17+7.40 27.1246.25 25.3846.59
intervention PANSS
Eight weeks after the 26.17+7.64 23.848.37 26.74+6.14
intervention
p <0.001 <0.001 0.18
Before the intervention 50.47+13.99 48.32+11.21 43.46+10.57
The general
Fourweeksafterthe .oy 0 o ccores of 48.35£14.51 45.07+10.48 43.51+10.57
intervention PANSS
Eight weeks after the 46.25+15.77 44.82+16.18 44.10+10.53
intervention
p <0.001 <0.001 0.31
Before the intervention 104.05+£26.97 97.10+28.20 87.66+17.45
Four weeks afterthe  The total scores of 97.95+27.61 90.50+26.20 84.97+21.15
intervention PANSS
Eight weeks after the 90.2229.07 84.48+16.17 88.56+16.94
intervention
p <0.001 <0.001 0.25

Mranian Eehabilitation Mournal
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drug dose used. Thus, it can be hypothesized that statins,
in higher doses, can be effective on the symptoms of
schizophrenia.

Besides, the achieved results outlined a significant dif-
ference in reducing the scores of negative symptoms,
positive symptoms, and general psychopathological
symptoms of the PANSS between the groups of patients
receiving aspirin and simvastatin. Aspirin and simvas-
tatin alone reduced the symptoms of schizophrenia in
the explored patients, and the effectiveness of both drugs
was similar and did not significantly differ. In general,
the use of drugs with anti-inflammatory properties,
such as aspirin and simvastatin, as adjunctive therapy
in patients with schizophrenia provides positive effects,
which support the effect of inflammatory factors in the
etiology of schizophrenia. Using these medications may
also be effective in preventing cardiac and metabolic ad-
verse effects of antipsychotics in the long run; thus, this
issue is suggested to be considered in future studies.

The existing evidence provided by prior trials is in-
conclusive, preventing scholars from drawing precise
conclusions on the therapeutic impact of aspirin on
schizophrenia [20]. A comprehensive meta-analysis was
performed on an adjunct statin for treating schizophre-
nia. The collected data revealed that statin provided no
significant difference after the discontinuation or adverse
outcomes compared to placebo. The authors concluded
that statins might present considerable potential as an ad-
junct drug for schizophrenia [22]. Furthermore, a meta-
analysis study compared using or not statins adjunctive
therapy among schizophrenia patients regarding psychi-
atric symptoms. Six RCTs were included in the analysis,
consisting of 339 subjects (169 cases and 170 controls).
The overall effect examination suggested that the PANSS
positive and negative scales significantly declined in
those under therapy with statins. Accordingly, adjunctive
therapy with statins was concluded to promote positive
and negative symptoms [23].

The present study had some limitations. The study’s
sample size was relatively small; therefore, conducting a
study with a larger sample size could provide more reli-
able results. The course of study, as well as the follow-
up phase, were short; thus, longer study periods along
with a longer-term follow-up are recommended for
future research. The present study population included
patients with schizophrenia hospitalized for a long-term
in Razi Psychiatric Hospital, and a long time was passed
since the onset of their disorder. Accordingly, they have
received antipsychotics for a long time. As a result, the
obtained results should be generalized with caution. It is
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suggested that future studies be performed on patients
with schizophrenia whom a short time passed from their
disease. Furthermore, future studies are recommended to
compare the PANSS scores of the three research groups
from the study’s onset.

5. Conclusion

The current study results indicated that aspirin and simvas-
tatin could alone reduce the symptoms of schizophrenia, in-
cluding negative symptoms, general psychopathology, and
positive symptoms, in the explored patients. However, the
effectiveness of both drugs was similar, and no significant
difference was observed between the considered medicines
in reducing the symptoms mentioned above. Using these
medications is recommended as adjunctive therapy and
should not be considered a substitute for the main treatment.
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