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Abstract
Background and purpose: Schizophrenia is one of the most severe psychiatric disorders with a chronic and debilitating condition. Negative symptoms are
common in patients with schizophrenia that have not yet responded well to drugs. The aim of this study is to evaluate the effect of adding Atomoxetine to atypical
antipsychotics in reducing the negative symptoms in schizophrenic patients.
Materials and methods: In this randomized, double-blind, placebo-controlled clinical trial during 2018-2020, 60 DSM-V based schizophrenic patients were
enrolled to the study. They were divided into case (n=30) and control (n=30) groups. Case group received Atomoxetine, 40 mg daily in the first week and 40 mg
daily in the following weeks and the control group received placebo. The effect of medication on negative symptoms in both groups was compared by PANSS scale
at baseline and weeks 4 and 8. The data analyzed by using SPSS software version 22.
Result: The mean age of the patients was 30.00 ± 8.50 years and the majority of patients were male (55%). There was no statistically significant difference
between the negative symptoms of case and control group at the beginning of the study (19.86 ± 3.00 vs. 20.83 ± 3.51 p=0.257) and in the fourth week (16.53 ±
2.56 vs. 17.46 ± 3.00 p=0.201). But in the eighth week, general (26.90 ± 5.33 vs. 31.50 ± 7.41 p=0.008), negative (11.83 ± 1.87 vs. 15.83 ± 2.98 p=0.001), and
Total symptoms (52.16 ± 8.33 vs. 62.33 ± 9.37 p=0.002) were significantly lower in the case group than in the control group.
Conclusion: This study showed that Atomoxetine significantly reduces the negative, general and total PANSS score in schizophrenic patients. This can improve
treatment and quality of life in these patients. Therefore, the findings of this study confirmed the addition of Atomoxetine to the treatment of schizophrenia to
improve treatment of negative symptoms.
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Introduction
Today, psychiatric disorders as one of the major problems in global
health have become more and more important for researchers, and efforts
to better manage the treatment of patients and find new pharmacological
and non-pharmacological methods have become particularly important
[1-3]. One of the most common psychiatric disorders is schizophrenia.
Schizophrenia is one of the most severe psychiatric disorders with a chronic
and debilitating condition [4,5]. The main manifestations of the disease
include positive and negative symptoms [6,7]. Positive symptoms include
hallucinations, delusions, confused behaviors, and confusion [8,9]. Negative
symptoms include a lack of willpower, inability to initiate and purposeful
activities, a lack of understanding and enjoyment of activities, and an
emotional slowdown as well as a decrease in verbal communication and
word production. Negative symptoms are the most important symptoms of
schizophrenia [10,11]. Generally, according to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) criteria, the diagnosis of
schizophrenia requires at least two symptoms: delusions, hallucinations,
Disorganized speech, Grossly disorganized or catatonic behavior, and
negative symptoms for a period of one month. In addition, symptoms should
be on the threshold or stay for at least 6 months and should be accompanied
by a significant decrease in social or occupational performance. Symptoms

should not be due to medical conditions or medication use [12,13]. Negative
symptoms in schizophrenia are less known than positive symptoms, but it
can be claimed that negative symptoms are the most important symptoms
in schizophrenia because they represent the best predictor of future
schizophrenia disability [14].
Negative symptoms associated with demographic characteristics such
as male gender, pre-existing academic and occupational performance,
early onset of illness, and longer duration of related illness [15]. Negative
symptoms can be considered a major deficiency in the underlying systems
involved in interpersonal relationships by a patient with schizophrenia.
Treatment strategy for this patient include atypical antipsychotic and typical
antipsychotic drugs. Atypical antipsychotic drugs that are newer have
fewer motor side effects than typical antipsychotic drugs. But in spite of
this superiority in treating the negative symptoms of the disease, only a
slight superiority has been achieved [16-18]. No effective treatment has
been known to treat the negative symptoms of the disease, which are
the most harmful symptoms of schizophrenia. Progressive damage to the
noradrenergic pathway has been shown to cause negative symptoms of
schizophrenia [19]. Recently, booster therapy with norepinephrine reuptake
inhibitors has been proven to be a treatment for schizophrenia [20]. Studies
of the efficacy of Atomoxetine in the treatment of schizophrenia have shown
that Atomoxetine has little benefit in improving cognitive symptoms [21].
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Atomoxetine is a drug that is approved for the treatment of Attention deficit
hyperactivity disorder (ADHD) and is used today to treat it. It is a selective
non-stimulatory inhibitor of norepinephrine re-uptake. Norepinephrine
reuptake inhibitors increase the extracellular level of norepinephrine
neurotransmitter in the central nervous system by inhibiting its reuptake
to the synapse through the norepinephrine transporter. This study aims
to examine more specifically the effect of Atomoxetine on the negative
symptoms of schizophrenia.

Materials and Methods
After obtaining permission from the Ethics Committee (Code:
IR.AJUMS.REC.1397.416) of the Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran, in A randomized, double-blind, placebo-controlled
clinical trial, during 2018-2020, 78 patients admitted to the neurological
ward or referred to the psychiatric clinic of Golestan Hospital of Ahvaz with
schizophrenia were enrolled. 18 patients withdrew from the study for various
reasons, including failure to answer the phone, failure to follow up, difficulty
navigating, and observation of drug side effects (dizziness was observed
in two patients and high blood pressure in one patient), so 60 patients
continued the study. Diagnosis was made by clinical interview based on
DSM-V or Structured Clinical Interview for DSM (SCID). The semi-structured
diagnostic interview at SCID starts with questions about demographic
information and then questions about mood disorders, psychotic disorders,
substance abuse, physical, eating and adaptive disorders. All available
information sources such as patient records, companions and observations
were used for diagnosis. After explaining the plan to the patients, if they
completed the consent form and obtained consent by considering the
inclusion and exclusion criteria based on a randomized list previously
prepared by the statistical consultant, they were divided into case (n=30)
and control (n=30) groups. Case group received Atomoxetine, 40 mg daily
in the first week and 80 mg daily in the following weeks and the control group
received placebo. The placebo is a tablet that is similar in shape, color, odor
and taste to Atomoxetine and was prepared at the Faculty of Pharmacy of
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. The drug
was ordered by a psychiatrist and administered to patients by psychiatric
ward nurses and the project manager was not aware of this selection and
prescription. The effect of medication on negative symptoms in both groups
was compared by the Positive and Negative Syndrome Scale (PANSS) at
baseline (or week 0), week 4 and week 8 after intervention. The validity
and reliability of this questionnaire has been studied in our country and its
validity is 0.89 according to Cronbach's alpha coefficient [22] (Figure 1).

Figure 1. Schematic material and methods.
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Inclusion criteria
DSM-5-based schizophrenia, no liver disease (based on the patient's
history and examination), no treatment with ECT in the last six months, the
illness lasted more than a year, Ages 18 to 70 years.

Exclusion criteria
Depression based on clinical interview and DSM-5, Mental retardation,
schizoaffective, bipolar disorder, history of allergy or serious side effects
with study drugs, pregnant or lactating women, substance abuse during the
last month, use of antidepressant or lithium for any reason, neurological
diseases such as epilepsy and Parkinson's disease, suicidal ideation and
other active suicides, reluctance of patients to participate in this project,
extramural complications, patients with cardiovascular problems, patients
with closed-angle glaucoma , History of urinary obstruction and history of
ADHD.

Randomization
A random number table was used in this study. In this table, random
numbers do not follow any explicit pattern for randomization. This table
contains numbers 0 to 9 with probability of occurrence approximately equal.

Statistical analysis
In this study, after data collection, these results were analyzed by SPSS
22 software. To describe the data, the mean and standard deviation (or
median and quadratic range) of the quantitative variables and the frequency
and percentage of the qualitative variables were used. Pearson correlation
coefficient or Spearman correlation coefficient, t-test, chi-square test and
regression were used for data analysis and the significance level was
assumed less than 0.05.

Results
The mean age of the case group was 30.36 ± 7.16 and the control group
was 29.63 ± 9.77 years. No significant difference was found between two
groups (p=0.74). Also, the study of patients' gender showed that in general
33 men (55%) and 27 women (45%) participated in our study. Among the
case group, 16 were men (53.30%) and 14 were women (46.7%). Of the
control group, 17 were male (56.70%) and 13 were female (43.30%). There
was no statistically significant difference between the gender of two groups
(p=0.79).
Results of the PANSS scale in the case group showed that the mean
of negative symptoms at the beginning of the study was 19.86 ± 3.00, in
the fourth week after the intervention was 16.53 ± 2.56 and in the 8th week
was 11.83 ± 1.87. The results of the control group also showed that at the
beginning of the study the mean score of negative symptoms was 20.83
± 3.51, in the 4th week it was 17.46 ± 3.00 and in the 8th week it was
15.83 ± 2.98. Based on the results of Mann-Whitney test, it was found
that the mean of negative symptoms of PANSS scale at week 0 was not
significant at the 1% and 5% level between the two groups (p=0.225). Also,
despite a decrease in negative symptoms at week 4, this difference was not
statistically significant (p=0.026), But at the 8th week of study, the mean
of the case group was significantly lower than the control group, indicating
statistical difference between the two groups (p=0.001). The Positive
Symptom Scores, General and Total Scores are also shown in Table 1.
The mean score of positive symptoms showed that at the beginning of the
study and in the fourth and eighth weeks there was no significant difference
between the two groups.
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Table 1. PANSS Scores in case and control group.
PANSS

Positive Score

Time
Week 0
week 4
Week 8
Week 0

Negative Score

Week 4
Week 8
Week 0

General
psychopathology

Week 4
Week 8
Week 0

Total Score

Week 4
Week 8

Group
Case
Control
Case
Control
Case
Control
Case
Control
Case
Control
Case
Control
Case
Control
Case
Control
Case
Control
Case
Control
Case
Control
Case
Control

Mean
24.93
27.03
17.83
16.93
13.43
15
19.86
20.83
16.53
17.46
11.83
15.83
36.8
34.73
33.46
32.43
26.9
31.5
81.6
82.6
67.83
66.83
52.16
62.33

SD
4.36
5.43
3.8
6.01
3.63
5.45
3
3.51
2.56
3
1.87
2.98
5.07
4.77
6.05
5.98
5.33
7.41
9.01
5.19
9.36
7.9
8.33
9.37

p-value
0.104
0.491
0.196
0.257
0.201
0.001
0.11
0.509
0.008
0.601
0.65
0.002

The mean score of general symptoms showed that there was no
statistically significant difference between the two groups at the beginning
of the study and the fourth week, but in the eighth week of study the mean
score of general symptoms in the case group was significantly lower than
the control group (p=0.008). The mean of total scores also showed that
there was no significant difference between the two groups at the beginning
of the study and the fourth week but in the eighth week the mean score of
the patients in the case group was significantly lower than the control group
(p=0.002).

Discussion
Schizophrenia is a clinical syndrome with variable but highly destructive
psychopathology that involves cognition, emotion, perception, and other
aspects of behavior [23]. The symptoms of schizophrenia are attributed to
impaired lobe function, but its mechanism is unclear. It may be due to a
disorder of dopamine transmission in the frontal cortex in the chronic phase
of the disease because in patients with high levels of HVA in the CSF, the
function of the frontal lobe is at the lowest level [24]. Atomoxetine inhibits
the selective reuptake of norepinephrine. The exact mechanism is unknown,
but the effects of the drug are thought to be related to the selective inhibition
of norepinephrine precursor transport, which increases norepinephrine in
the brain [25]. Due to the lack of study on the effects of this drug on the
negative symptoms of schizophrenia, the present study was performed.
The results of this study showed that the combination of Atomoxetine with
atypical antipsychotic drugs, although reduced the PANSS symptom score
in the subgroups during the fourth week, but none of the positive, negative,
general, and total score of case group in the fourth week of treatment were
significantly different from the control group. Overall results showed that
there was a significant difference between the case and control groups at
week 8, for the negative, General, and total PANSS score but there was no
statistically significant difference between two groups in PANSS positive
score. In fact, the addition of Atomoxetine to atypical antipsychotic drugs
significantly improved the treatment of negative symptoms in schizophrenic
patients. There was no significant difference between the two groups in
terms of clinical features including demographic characteristics at baseline
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so these variables cannot be the cause of the result. In order to compare the
results of the present study with other studies, we reviewed some articles
in this subject. Kelly et al. studied 92 patients in the US in 2013 and found
that Atomoxetine had little benefit in the recovery of schizophrenia patients,
although their sample size was larger than the present study, their findings
are consistent with our study [26]. Ganguli et al. in Canada also studied
the effect of Atomoxetine on the negative symptoms of 60 schizophrenic
patients with dominant negative symptoms and showed no statistically
significant difference between the placebo and control groups in symptoms
and quality of life. Which is inconsistent with the current study [27]. In
other study, Kishi et al., in Japan noted that they studied Atomoxetine and
reboxetine in 298 schizophrenic patients and concluded that there were no
significant clinical benefits for treating the general and negative symptoms
of schizophrenia [25]. Although they used the PANSS scale, as in our study,
their results are contrary to our study. Friedman et al. in the United States
noted that they examined the effect of adding Atomoxetine to secondgeneration antipsychotic drugs on cognitive deficits in 20 schizophrenic
patients. In their study, the cognitive effects of Atomoxetine were evaluated
as a placebo-controlled study in schizophrenia patients, with no significant
improvement in cognitive function [28]. If more studies are carried out with
greater volume and duration, or at higher doses, it may help to identify the
cause of this discrepancy. Other researchers have also added other drugs
to atypical antipsychotic drugs, But the results have not been effective.
For example, In the US in 2008, Lieberman et al performed a study of 70
schizophrenic patients with residual symptoms, for patients treated with
atypical antipsychotic for 8 weeks and 20 mg Memantine was administered
on a daily basis, but there was no significant difference between them and
the patients receiving placebo in the Total PANSS Score after 8 weeks.
Also, the Memantine group showed more complications than placebo.
Their study, like our study, used the PANSS scale to evaluate patients, the
duration of the study was similar and the sample size was approximately
similar, but the results were not consistent with our study [29]. Erhart et al.
in the United States studied the effect of addition of Reboxetine along with
atypical antipsychotic drugs on schizophrenia patients and found that their
drug was effective in treating patients [30].
There have been many studies on this topic, and reviewing metaanalysis articles can give us a better overall conclusion of other studies, in
a meta-analysis performed by Singh et al., The effect of antidepressants on
reducing the negative symptoms of chronic schizophrenia was investigated.
None of the drugs sertraline, reboxetine, citalopram, and serine did not
improve the negative symptoms, which is inconsistent with the results of the
current study regardless of the drug type [31]. In a meta-analysis conducted
by Sepehri et al. on the effect of adding SSRIs to negative symptoms in
schizophrenic patients, the results showed that these drugs had no effect
on reducing negative symptoms that did not match the results of the present
study, but the drugs were not separated and it was unclear which drug was
ineffective [32].

Conclusion
In conclusion, it is concluded that addition of Atomoxetine to atypical
antipsychotic drugs can decrease negative, general and total PANSS
score after eight weeks, but there was no significant change in the results
of positive symptom subtype in the case and control groups. As seen in
the present study, Atomoxetine significantly reduced the negative, general,
and overall symptoms of PANSS in patients, which could increase their
acceptability of treatment and improve their quality of life. Based on the
results, and given the low side effects, Atomoxetine is a good drug for the
treatment of negative symptoms of schizophrenia and may be useful in
improving their quality of life. We suggest that in future studies, extend the
duration of follow-up in patients to evaluate the persistence of the effect of
Atomoxetine on symptoms. Also design studies to examine the negative
symptoms separately and determine which symptoms respond best to
combination therapy and determine the response time of each symptom
separately.
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