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Abstract

Introduction and purpose of the work:Schizophrenia is a mental illness that affects
approximately 24 million people worldwide. It is characterized by hallucinations, most often
auditory, delusions, blunted affect, and distortions of thought, such as echoes of thought and
perception. There is a predisposition to more frequent diabetes, metabolic syndrome,
hormonal disorders, cardiovascular diseases and respiratory diseases, even in patients not
treated with antipsychotics. In connection with the above, the question may arise whether
schizophrenia also predisposes to developing other diseases, such as cancer. The aim of this
article is to present the relationship between the occurrence of schizophrenia and cancer.

State of knowledge:There was no correlation between an increased incidence of lung cancer
and schizophrenia, however, the analyzed studies were not homogeneous. In the case of breast
cancer, data suggest a higher incidence of breast cancer among people with psychiatric
disorders. In prostate cancer, a lower risk of developing the disease has been reported in
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patients with schizophrenia. It should be noted that despite the predisposition of people with
schizophrenia to addiction to stimulants, low physical activity, the increase in the risk of
cancer in some studies was not very high.
Summary: It can be noticed that there is a correlation between the occurrence of
schizophrenia and the predisposition to developing malignant neoplasms. Currently, hope is
placed on their use in anti-cancer therapy.
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Introduction and purpose of the work

Schizophrenia is a mental illness that affects approximately 24 million people worldwide[1].
The risk factors for developing schizophrenia include genetic susceptibility as well as
environmental factors, such as: pregnancy and postpartum complications, growing up in an
urban environment, migration, childhood trauma or substance abuse [2]. According to the
ICD-10, it is characterized by the presence of auditory hallucinations, the occurrence of
delusions, blunted affect and distortions of thinking, such as, for example, echoes of thoughts
and perceptions. Schizophrenia may be continuous or episodic, with remissions[3]. Although
it is not one of the most common mental problems, it is associated with significant suffering
for people who suffer from it. The risk of suicide is also associated with the occurrence of
schizophrenia, which is estimated at about 4%, but it should be emphasized that earlier
analyzes estimated it at 10% [4]. In addition to the already mentioned mental symptoms,
patients suffering from schizophrenia are also accompanied by somatic problems. There is a
predisposition to more frequent diabetes, metabolic syndrome, hormonal disorders,
cardiovascular diseases and respiratory diseases, even in patients not treated with
antipsychotics. In addition, patients often lead a less active lifestyle and are addicted to
nicotine, alcohol or other psychoactive substances [5]. The result is, inter alia, shorter life
expectancy compared to the general population, by up to 25 years [6, 7]. It should be
emphasized that in the course of schizophrenia, there is a disturbance and interaction of the
pathway of neurotransmitters, inflammatory and endothelial mechanisms, which suggests
treating schizophrenia as a systemic disease [6]. In connection with the above, the question
arises whether schizophrenia also predisposes to developing other diseases, such as cancer.
There are reports on the relationship between the incidence of schizophrenia and cancer
incidence and their slightly different course compared to the healthy population. The aim of
this article is to present the relationship between the occurrence of schizophrenia and cancer.
The relationship is somewhat different for individual tumors. Therefore, in the article we
present data on the most common neoplasms or those most proven to be associated with the
occurrence of schizophrenia.
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State of knowledge

So far, a number of studies have been carried out to show a possible correlation between the
incidence of schizophrenia and cancer. One of the meta-analyzes presented the general risk of
developing cancer among patients with schizophrenia. Based on 16 cohort studies from
different countries, a slight decrease in the overall cancer incidence rate was demonstrated
(RR =0.90, 95% CI 0.81- 0.99)[8] in turn, two Scandinavian studies showed an increased
risk of malignant neoplasm in this group of people; Momen et al. showed RR = 1.05 (1.03—
1.08)(9-12).

As is well known, lung cancer is one of the most common malignant neoplasms. Zhuo et al.,
in their updated meta-analysis of 12 cohorts, found no association between an increased
incidence of lung cancer and schizophrenia, but the analyzed studies were not homogeneous.
Similar data were obtained for both men and women[13]. However, it is worth remembering
that up to 60% of people suffering from schizophrenia are tobacco smokers [14].Therefore, it
is necessary to take a closer look at reports presenting schizophrenia as a protective factor in
the incidence of certain cancers. This may also be supported by slightly older studies, when
after adjusting for smoking, the risk of developing the disease turned out to be lower [15]. On
the other hand, a French study comparing 633 patients with schizophrenia with a control
group showed that the survival was 6 years shorter and the time from diagnosis to death. In
addition, people with schizophrenia required palliative care earlier and more often and were
more likely to stay in the intensive care unit for the month before death[16].

In the case of breast cancer, the figures are slightly different. It is suggested that this cancer is
more common among people with mental disorders [17], with the incidence of patients
suffering from schizophrenia being higher compared to those suffering from other mental
disorders[18]. A meta-analysis by Xiping et al. showed a statistically significantly increased
risk of breast cancer among people suffering from schizophrenia compared to the general
population (hazard ratio = 1.18, 95% confidence interval, 1.05, 1.32)[19]. Obesity may be
considered one of the possible factors among patients with schizophrenia[20]caused by a
predisposition to develop metabolic syndrome, the use of antipsychotic drugs or a less active
lifestyle. Obesity, in turn, can result in hyperestrogenism, leading to abnormal cell
proliferation, and consequently contributing to the development of breast cancer [20]. There is
also a somewhat controversial view that there is a link between hyperprolactinaemia, which is
caused not only by some antipsychotics, but also by disorders of the hypothalamic-pituitary-
gonadal axis among people suffering from schizophrenia and breast cancer [21]. Several
studies have shown that women with higher levels of prolactin are more likely to develop this
cancer, but the results are inconclusive. This is confirmed by a long-standing Finnish study
that showed an increased risk of breast cancer after at least 5 years of exposure to
antipsychotic drugs that increase prolactin levels (corrected OR 1.56 [1.27-1.92], while a
shorter exposure, similar to as second-generation drugs that did not cause
hyperprolactinaemia were not associated with an increase in incidence [22]. However, this
study was critically assessed from the point of view of the interpretation of the odds ratio and
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its limitations. The study design and results found that it was not possible to assess whether
prolactin-sparing antipsychotics are associated with a lower risk of breast cancer than
prolactin-increasing antipsychotics [23].0n the other hand, De Hert et al. did not show a
correlation between the chronic use of antipsychotic drugs and an increased risk of developing
breast cancer, therefore it can be concluded that other risk factors are of greater importance
[24]. One study found a genetic link between schizophrenia and breast cancer, with an
estimated percentage of genetic overlap of 0.14 [25]. Concerning the cited information, the
conclusions of the meta-analysis carried out by Hwong et al., which show that women
suffering from schizophrenia are half as likely to undergo mammographic screening tests, are
disturbing [26].

Table 1. Antipsychotics by generation[27, 28]

The first generation of antipsychotic drugs Second generation of antipsychotic drugs

e Phenothiazine derivatives e Risperidone
(volrifluoperazine, perphenazine, e Olanzapine
prochlorperazine, acetophenazine, e Quetiapine
trifluorpromazine, mesoridazine, e Ziprasidone
levomepromazine, chlorpromazine, e Aripiprazole
promazine, perazine, fluphenazine) e Paliperidone

e Butyrophenone derivatives o Asenapine
(haloperidol, droperidol) e Lurasidone

e Thioxanthene derivatives (thiotixene, e Tlloperidone
chlorprothixene, flupentixol, e Cariprazine
zuclopenthixol, clopenthixol) e Brexpiprazole

e Dibenzoxazepine derivatives }

: e C(lozapine

(loxapine)

A decrease in the incidence of colorectal cancer has been demonstrated among patients with
schizophrenia (RR = 0.82, 95% CI 0.69-0.98), and this has been demonstrated especially in
men (RR = 0.89, 95% CI 0.81 -0.98)[8]. However, on the other hand, a Canadian study of
people with severe mental illness (for example, schizophrenia, bipolar disorder or major
depressive disorder) and diagnosed colorectal cancer had a lower survival and less therapy,
both surgery and radiation or chemotherapy [29].

Similar data were obtained when assessing the risk of developing prostate cancer. Based on
the analysis of 5 studies, all of them had a lower incidence rate of this cancer, ranging from
0.49 to 0.76 [30]. The decrease in testosterone levels as a result of taking antipsychotic drugs
may contribute to this [30] and this has been shown especially in people taking
chlorpromazine[31]. It should be emphasized, however, that the second-generation
antipsychotics, often used, do not cause hyperprolactinaemia, and therefore they may not have
an effect reducing the risk of prostate cancer, if the increased level of prolactin is considered
to be the protective effect of prostate cancer [30].
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It should be noted that despite the predisposition of people with schizophrenia to addiction to
stimulants, low physical activity, the increase in the risk of cancer in some studies was not
very high. Therefore, there are speculations about schizophrenia as a protective factor, which
may be due to genetic factors [32].

As previously mentioned, people with schizophrenia die much earlier than healthy people.
The situation is no different in the case of their cancer. It has been proven that patients with
schizophrenia have a 50% higher risk of dying from cancer compared to the general
population[18]. Regarding individual neoplasms, the greatest increase in risk due to
neoplasms was obtained in breast cancer (RR = 1.97, 95% CI 1.38-2.83), followed by lung
cancer (RR = 1.93, 95% CI 1.46-2.54) and colon cancer (RR = 1.69, 95% CI 1.60-1.80), in
the case of prostate cancer, the increase was not statistically significant. A slightly higher risk
of death in breast and lung cancers was found in women[33].

The effect of antipsychotic drugs used in the treatment of schizophrenia on neoplasm, which
has already been briefly mentioned, is noteworthy. Experiments in rodents have shown the
possibility of an increased risk of cancer of the pituitary, breast, liver, thyroid gland and
pancreas. It should be emphasized, however, that due to the different metabolism of humans
and rodents, the doses used may not cause an increased risk of disease [34]. Moreover, the
phenothiazine derivatives show a cytotoxic effect in vitro [35], thanks to which they could
possibly be used in oncological therapies. Clozapine, in turn, has a toxic effect on the bone
marrow which may result in agranulocytosis and potentially increase the risk of leukemia [34].
Even if the use of these drugs could result in an increased risk of developing a malignant
neoplasm, it is assumed that the ratio of benefits of the treatment of patients with
schizophrenia to the risk of [34]. The latest reports and ongoing research allow us to hope for
the use of antipsychotic drugs as new treatment options for certain types of cancer (Table 2).
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Table 2. Reports and ongoing studies on the use of antipsychotic drugs in cancer therapy[36—

39]
Antipsychotic drug Tumor The mechanism of action
Thioridazine Squamous cell | GO / G1 cell cycle arrest in combination
carcinoma  of  the | with radiation therapy; induction of
esophagus apoptosis and reduction of Bcl-2 and
BclxL expression; inhibition of the PI3K-
AK-mTOR oncogenic pathway
Pimozide Cancer of the liver, bile | Inhibition of cell proliferation by arrest of
ducts and pancreas the cell cycle in the GO / G1 phase
Trifluoperazine Colon cancer Inhibition of proliferation; induction of
apoptosis; cell arrest in GO / G1 phase;
synergistic effectwith 5-fluorouracil and
oxaliplatin in colorectal cancer cells
Pimozide Colon cancer Inhibition of the Wnt / p-catenin
signaling pathway
Chlorpromazine Glioblastoma Interference with Wnt / P-catenin
(ongoing clinical trial signaling; epigenetic modification of
NCT04224441) histone deacetylase and induction of
autophagy
Haloperidol Glioblastoma Inhibiting the growth of glioblastoma
cells; cell cycle arrest in G2 / M phase;
induction of apoptosis
Pimozide Melanoma, Anti-dominographic effects
neuroblastoma
Pimozide Leukemia, prostate | Sensitizing cells to radiation; inhibition
cancer of STAT-3 and STAT-5 signaling
proteins
Summary

The information we provide allows us to see the relationship between the occurrence of
schizophrenia and the predisposition to developing malignant neoplasms. In breast, prostate
and colon cancer, schizophrenia can probably be considered a protective factor. Despite the
unhealthy lifestyle often pursued by patients with schizophrenia, cancers with an increased
risk of developing the disease appear to be disproportionately increased. Despite reports of
possible negative effects of some antipsychotic drugs on cancer, hope is currently placed in
their use in anti-cancer therapy.
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