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ABSTRACT

Cancer continues to impose a substantial global health burden, while the development of novel anticancer agents remains costly, time-
consuming, and inefficient. Drug repurposing has therefore emerged as a strategic alternative, enabling the identification of new
oncological applications for established drugs with known pharmacokinetic and safety profiles. Psychiatric medications, including
antidepressants, antipsychotics, mood stabilizers, and monoamine oxidase inhibitors, have attracted increasing interest due to
accumulating evidence of their anticancer potential. Preclinical and translational studies demonstrate that several psychiatric drugs
exert antineoplastic effects by modulating key molecular pathways involved in tumour growth and progression, such as apoptosis,
autophagy, epigenetic regulation, immune and inflammatory signalling, angiogenesis, and cellular metabolism. Agents such as valproic
acid, selective serotonin reuptake inhibitors, thioridazine, and penfluridol have shown significant antiproliferative and pro-apoptotic
activity across diverse cancer models. In parallel, depression is highly prevalent among patients with cancer and is associated with
impaired treatment adherence, reduced quality of life, and poorer clinical outcomes, highlighting the dual relevance of psychiatric drugs
in oncology. This review synthesizes current evidence on the anticancer mechanisms of psychiatric medications, evaluates their
therapeutic implications in cancer-associated depression, and discusses safety considerations, drug—drug interactions, and challenges
related to clinical translation. Overall, psychiatric drug repurposing represents a promising, cost-effective strategy that may
complement conventional anticancer therapies and contribute to more comprehensive, patient-centred cancer management. Further

well-designed clinical trials are required to establish efficacy and define optimal therapeutic roles.
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INTRODUCTION

Cancer is a One of the main causes of the world's illness burden and a significant public health issue is cancer. By
2030, the International Agency for Research on Cancer (IARC) projects that population ageing and increase alone will
result in 13 million cancer-related deaths and 21.7 million new cancer cases. Future burdens are further increased by
genetic participation, chemical and radiation exposure, poor dietary habits and other risk factors. Alkylating drugs,
antimetabolites, antibiotics, topoisomerase inhibitors, and mitotic antagonists are the principal chemotherapy therapies
used today, and they haven't changed much in thirty years. The US Food and Drug Administration's (FDA) list of

approved drugs is consistently dominated by anticancer treatments, notwithstanding a brief decrease in 2016.

Discovering a novel treatments for cancer is still an extremely difficult task. The FDA only approves about ten new
cancer medications each year. One of the biggest obstacles to cancer treatment discovery is the lengthy and expensive
nature of new drug development. It can take several years to demonstrate a new medication's effectiveness and safety.
It takes 15 years and US$802 million to launch a new medication, according to an analysis of 68 randomly chosen
authorised medications. Additionally, the overall cost of pre-approval is rising at a 7.4% yearly pace.!) The difficulties
in creating new medications point to the necessity of investigating fresh, creative, and reasonably priced methods of
treating cancer in humans. The technique known as "drug repurposing” or "drug repositioning,” which involves
changing the indications of currently available medications from one therapeutic area to involve the treatment for
various diseases, reduces the time needed for clinical usage based on the outcomes of prior drug clinical trials and
toxicological testing. Compared to conventional drug development, this novel approach to drug discovery has several
advantages.”® It has demonstrated notable in vitro efficacy against both susceptible and multidrug-resistant
Mycobacterium TB strains.! Methicillin-susceptible Staphylococcus aureus (MSSA) inside cells.® MRSA, or
methicillin-resistant S. aureus.’ Due to its negative side effects, thioridazine's use as an antipsychotic medication has
decreased; nonetheless, studies and the new finding of its antibacterial properties show that its therapeutic usefulness is
feasible and reliable. To further understand additional possible clinical applications of this drug, more research could be
done. Other examples include haloperidol and its derivative, bromperidol, which are currently being used to treat a
variety of fungal infections.”” Penfluridol, a first-generation typical antipsychotic medication, has been shown to

prevent the growth of pancreatic tumours by triggering autophagy-mediated apoptosis.®!

Psychiatric Drugs Anti-Cancer Effects

The growing severity of the worldwide cancer burden and the high expense of creating new therapies have raised
interest in the study and creation of innovative, reasonably priced antineoplastic drugs. In addition to their antipsychotic
effects, psychiatric medications, which have been used for decades to treat a variety of mental illnesses, are now known
to have strong anticancer effects against a wide range of cancers. Epidemiological research examining the connection
between schizophrenia and cancer has produced contradictory findings for over a century.™ After adjusting for known
risk and demographic characteristics, a population-based study conducted in the United States similarly showed that
people with schizophrenia had a lower cancer risk than the general population.™ Due to genetic, environmental, and
other complicating factors, some studies have concluded that people with schizophrenia had a higher or comparable
relative risk for cancer compared to the general population.™ Antipsychotic drugs' molecular anticancer actions are yet
unclear. The main conditions for which valproic acid is prescribed include migraine headaches, epilepsy, and bipolar
disorder. Based on the inhibition of histone deacetylase (HDAC), it has also been found to be a promising anti-

neoplastic medication. To assess its anticancer properties against various tumours, more than 80 clinical studies have

www.wjpsronline.com 63




World Journal of Pharmaceutical Science and Research Volume 5, Issue 2, 2026

been started.*

shown that it specifically causes cytotoxicity and antiproliferative action in leukemic cells by inhibiting
mitochondrial DNA polymerase and reducing ATP generation. Additionally, another team discovered that thioridazine
is cytotoxic to the gastric cancer cell lines NCIN87 and AGS via the mitochondrial mechanism.™*! demonstrated that in
biopsy-like Burkitt lymphoma cells, SSRIs directly cause apoptosis-associated cytotoxicity. In a different study, the
viability and proliferation of live human colon carcinoma cell lines and colorectal carcinoma cell-xenografted mice

were dose-dependently inhibited by paroxetine and sertraline.™!

Table 1: Psychiatric Drug with Potential Anti-Neoplastic Effects.

Principal Indications | Major mechanism | Mechanism of anti-tumor
Class References

For Its Application of action effects
Schizophrenia Bipolar | An antagonist of the Destrovs cancer cells b
Olanzapine Pimozide | (15) Hllness Tourette's | 5-HT7 receptors and u settiz the balance o);
P syndrome Tics that are | the D2, D3, and D4 P g
. cholesterol.
resistant receptors
Suppression of | Reduces the growth of cancer
Bipolar iliness | GABA reuptake and | cells and triggers apoptosis by
Valproic acid (12,16-18) Epilepsy  Headaches | blockade of voltage- | inhibiting histone deacetylase;
(Valproate, VPA) ' from migraines gated sodium, | it also causes differentiation
potassium, and | and prevents angiogenesis.
calcium channels.
D_epressmn Anxiety Reduces cancer cell
. . disorders  that are : . .
Selective  serotonin . . proliferation and  triggers
R generalised Obsessive- o ioe
reuptake inhibitors comoulsive  disorder Inhibition of | apoptosis; down-regulates
(SSRI)  Citalopram | (19-21) mp serotonin reuptake pAKT to facilitate the
. . Disorders related to - . . .
Fluoxetine Paroxetine . synergistic  anti-proliferative
. eating Recovery from - X '
Sertraline interactions with other
a stroke Early -
. . chemotherapy medicines.
ejaculation
Unusual  depression Monoamine - oxidase
MAO inhibitors Panic attacks Disorder inhibition, Wh!Ch Inh'k.)'ts BHCl_lO/LSD_l’ @
- ) ; stops monoamine | crucial chromatin modifying
Selegiline Phenelzine | (22,23) of the borderline : h hvl
Tranylcypromine personality neurotransmitters enzyme that can demethylate
from being broken | histones.
down.

Depression Prevalence in Cancer

Depending on the type and stage of the disease, the timing and method of evaluation, the diagnostic criteria used, and
the demographics of the population under study, the reported prevalence of depressive symptoms in cancer has varied.
Depression symptoms are more common in cancer patients nearing the end of their lives, as well as in certain types of
cancer such lung, pancreatic, gastric, and oropharyngeal malignancies.’?*?! In the general population, depression has
been found to be two to three times more common in women than in males. However, this difference has not been seen
in cancer, possibly because the burden of the disease may be similarly distributed by sex.!”®! There is a range of
depression symptoms, with nonpathologic sorrow at the milder end, minor or subthreshold depression in the middle,
and major depression at the more severe end. The American Psychiatric Association's DSM-IV-TR (Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition, Text Revision) states that Depressed mood, also known as
anhedonia, is one of the five symptoms of serious depression that must be present for at least two weeks. Other
symptoms include disturbed eating or sleep, psychomotor agitation or retardation, low energy, feelings of guilt or
worthlessness, trouble focussing, or suicidal thoughts. Only two to four of these symptoms must be present for at least

two weeks to be identified as minor depression; three to four symptoms must be present consistently for at least two
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years to be diagnosed as dysthymia. A so-called adjustment disorder, which is defined as a state of substantial suffering

that is more than expected from exposure to a stressor, may also include depressive symptoms.?”

Ambiguity of Diagnostic

The somewhat arbitrary and frequently unclear distinctions between true sadness and subthreshold and significant
depression present diagnostic issues in cancer-related depression. The diagnostic significance of psychological and
physical symptoms is also often unclear. Fatigue, anorexia, sleeplessness, and cognitive impairment are only a few of
the symptoms of cancer and its treatment that are similar to those of depression. Suicidality, or the wish to die quickly,
can also be a symptom of depression, though it can also occur in demoralised people who are not clinically
depressed.?®!

Etiological Methods

We have proposed14 that the development of depression in cancer patients could be viewed as a last common pathway
that arises from the interplay of various individual, psychological, and disease-related factors.” Younger age, a
personal or familial history of depression, a lack of social support, increased attachment anxiety, poor communication
with medical carers, and maladaptive coping mechanisms are among the individual and psychological factors that

[30

increase the risk of depression in this setting.*®! One of the best and most reliable indicators of depressive symptoms is

the physical burden of cancer, which is represented by factors including functional disability, disease stage, and the

BY Since depression is more common in pancreatic cancer than in other

quantity and intensity of physical symptoms.
cancer types, it has long been thought that the two conditions are specifically related.®” There was early conjecture that

pancreatic cancer was more likely than other cancer kinds to be diagnosed with depression. !

Treatment

When treating depression in cancer patients, it is important to address not just the depressive symptoms but also the
psychosocial and disease-related variables that contribute to the development of depression in this setting. These
include the management of pain and other uncomfortable physical symptoms, the interaction with oncologists and other
medical professionals, the network of social support, and the personal experience of disease. Those with more severe

depression respond well to antidepressant drugs.®*

Studies on pharmacologic and psychotherapy treatments for depression in cancer patients have yielded conflicting and
unclear findings. The methodologic limitations of published research, such as small sample sizes and failure to specify
depression severity, as well as other variations in inclusion criteria, demographic, disease-related, and treatment

characteristics of the samples studied, and follow-up duration, may contribute to this.

Drug Interactions and Toxicity
Recently, there has been discussion concerning how all kinds of antidepressant medications may exacerbate suicidality,

especially in teenagers and young adults. Because antidepressants may change the pharmacokinetics of other drugs

commonly prescribed for cancer patients, drug interactions should be taken into account when using antidepressants.=®!

Therefore, when medication for depression is indicated in this population, drugs that have little to no effect on the 2D6

isoenzyme (such as citalopram or venlafaxine) should be utilised.™”)
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Repurposing Psychiatric Drugs: Challenges and Restrictions

The anticancer effects of mental drugs against various cancers have been validated by numerous research. However,
there are still obstacles and restrictions in the repurposing of these medications that must be taken into account before
they are used in further clinical settings. The carcinogenicity of numerous kinds of psychiatric medications, such as
antipsychotics, antidepressants, anticonvulsants, benzodiazepines/sedative-hypnotics, and amphetamines, was
summarised in a systematic analysis and evaluation of mental medications from FDA rodent studies.® The results of
clinical research on the impact of mental medications on cancer risk are also debatable. The use of SSRIs was linked to
a lower risk of epithelial ovarian cancer when compared to non-use and other antidepressants, according to a study that

evaluated the relationships between different antidepressants and the risk using Danish national registries.!**

Directions for the Future

Recently, a range of customised novel interventions have been developed for patients with various cancer-related issues
and at various stages of the disease (e.g., a geriatric-specific group psychoeducational intervention, CALM for patients
with metastatic cancer, and Dignity Therapy for patients near the end of life). There will soon be more proof of their
advantages in treating and preventing depression in cancer patients. The creation and assessment of more focused
pharmaceutical therapies to treat depression in cancer patients may be made possible by the identification of

cytokinemediated and other biologic pathways to depression in these patients.%

DISCUSSION

Psychiatric medications exhibit a number of qualities that make them appealing options for repurposing in
malignancies from a translational standpoint. Numerous antidepressants and antipsychotics have the potential to
directly affect tumour biology because they alter intracellular signalling pathways related to cell survival, apoptosis,
autophagy, and treatment resistance.l* Immune dysregulation, chronic inflammatory conditions, oxidative stress, and
neuroendocrine imbalance are among the molecular pathways that are increasingly recognised to be shared by
psychiatric disorders and cancer growth, as evidenced by the integration of oncological and psychiatric findings.
Through changes in cytokine signalling, inhibition of antitumor immunity, and stimulation of the hypothalamic-
pituitary-adrenal axis, psychological stress and depression have been demonstrated to affect tumour initiation and
progression, thereby producing a milieu favourable to cancer growth.? Furthermore, as effective therapy of
psychiatric complications has been linked to better adherence to therapy, quality of life, and potentially survival
outcomes, the significant frequency of depression among patients with cancer further supports their therapeutic
relevance.”® Crucially, when compared to de novo antitumor drug discovery, medication repurposing offers useful
benefits such lower research costs, proven safety profiles, and quicker clinical translation.”? Emerging evidence
suggests that certain psychiatric drugs may enhance the efficacy of chemotherapy and radiotherapy by sensitizing
cancer cells and overcoming resistance mechanisms, thereby supporting their use as adjuvant agents.
CONCLUSION

In conclusion, because psychiatric drugs can alter important physiological and molecular pathways involved in tumour
progression, an increasing amount of translational evidence points to them as attractive candidates for repurposing in
cancer therapy. The therapeutic promise of these medicines beyond their conventional indications is reinforced by the
significant confluence between mental health and cancer highlighted by the common molecular pathways underlying

psychiatric illnesses and malignancies. Psychiatric medications may help develop more thorough and patient-centered
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cancer management approaches by targeting both tumour biology and psychosocial comorbidities. Their clinical
relevance is further reinforced by their proven safety profiles, affordability, and capacity to improve responsiveness to
traditional anticancer treatments. When taken as a whole, these findings highlight the necessity of ongoing
multidisciplinary research and well planned clinical trials in order to confirm effectiveness, improve treatment plans,

and completely include mental medication repurposing into oncological practice going forward.
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