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ABSTRACT:
The repurposing of existing drugs for new therapeutic applications has gained significant attention as a cost-effective and time-

efficient strategy to identify novel treatments for various diseases. Inrecent years, there has been growing interestin exploring the

potential of antifungal drugs as anticancer agents due to their shared mechanisms of action and promising preclinical evidence.

This review article aims to provide a comprehensive overview of the literature surrounding the repurposing of antifungal drugs for

cancer treatment. A thorough literature search was conducted to identify relevant studies, and the findings are summarized

herein. The mechanisms of action, preclinical studies, clinical trials, and challenges associated with repurposing antifungal drugs

as anticancer agents are discussed.
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Introduction:
The repurposing of existing drugs for new therapeutic

applications has emerged as a promising avenue in
drug discovery and development. This strategy offers
the advantage of leveraging drugs with established
safety profiles and known mechanisms of action to
address unmet medical needs efficiently. Among the
diverse array of therapeutic areas being explored for
repurposing, the repurposing of antifungal drugs as

anticancer agents has gained considerable attention.'
Cancer remains a significant global health challenge,

with diverse forms of malignancies impacting
millions of lives annually.” The quest for novel and
effective therapeutic options has led researchers to
investigate unconventional avenues, including the
repurposing of drugs initially designed for other
purposes.’ Antifungal drugs, developed to combat

fungal infections by targeting specific cellular

processes in fungi, exhibit intriguing parallels with
the biology of cancer cells." These shared
characteristics include aberrant growth patterns,
resistance to apoptosis, and dysregulated signaling
pathways. Exploiting the similarities between fungal
cells and cancer cells, researchers have begun to
explore whether antifungal agents could be

repurposed to target cancer cells effectively.’
In this context, a comprehensive exploration of the

mechanisms of action of antifungal drugs and their
relevance to cancer biology is warranted.” By
understanding the intricate ways in which antifungal
drugs disrupt fungal cellular processes, we can better
appreciate their potential to perturb analogous
processes in cancer cells.” Moreover, an overview of
preclinical studies investigating the efficacy of
repurposed antifungal agents against various cancer

types provides insights into their therapeutic
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potential.’

While preclinical evidence showcases the promise of
this approach, the translation of antifungal drug
repurposing into clinical trials presents both
opportunities and challenges. Rigorous clinical
investigations are essential to validate the efficacy,
safety, and feasibility of repurposed antifungal drugs
as anticancer therapies.” The outcomes of clinical
trials will determine whether these agents can truly
offer new avenues for cancer treatment or serve as
complementary therapies in combination with

established regimens. "’
However, the journey from preclinical success to

clinical application is multifaceted. Several
challenges must be addressed, including appropriate
dose determination, patient selection criteria, and the
identification of relevant biomarkers to predict
treatment response.'' Additionally, a clear
understanding of potential drug interactions and the
delineation of overlapping toxicities with

. . . . 12
conventional treatments are crucial considerations.

This review article provides the existing literature on
repurposing antifungal drugs as anticancer agents. By
shedding light on the potential intersection of
antifungal drug expertise and cancer therapeutics, this
review aims to contribute to the broader conversation
surrounding drug repurposing for the benefit of

patients battling cancer."”

Mechanism of action
The mechanism of action of antifungal drugs forms

the foundation for their potential repurposing as
anticancer agents. These drugs are primarily designed
to combat fungal infections by targeting specific
cellular processes unique to fungal cells, which are
distinct from those of human cells. However, it is the
intriguing similarity between certain cellular
processes in fungi and cancer cells that has sparked

interest in their repurposing for cancer therapy. "

Fungal cells possess distinct features, such as the
synthesis of ergosterol for their cell membranes and

the assembly of microtubules for mitosis."” Antifungal
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drugs disrupt these processes by targeting enzymes
and structures unique to fungi, thereby impairing their
growth and survival. For instance, azole antifungals
inhibit the enzyme responsible for ergosterol
synthesis, leading to compromised fungal cell
membrane integrity. Similarly, echinocandins disrupt
the formation of glucan in fungal cell walls, further

compromising their structural integrity. "

Remarkably, certain cellular processes targeted by
antifungal drugs in fungi bear striking resemblance to
processes in cancer cells.” Cancer cells, like fungal
cells, often display rapid and aberrant growth, along
with dysregulated signaling pathways. For instance,
angiogenesis, the process by which new blood vessels
are formed, is vital for tumor growth and metastasis.
Antifungal drugs such as voriconazole and
itraconazole have demonstrated the ability to inhibit
angiogenesis by affecting shared molecular targets

involved in both fungal growth and angiogenesis.
In addition to angiogenesis, hedgehog signaling is

another pathway that plays a crucial role in both
cancer and fungal biology.” Antifungal drugs, by
modulating these pathways, exhibit potential to
impact cancer cell behavior. The convergence of
mechanisms of action in antifungal drugs and cancer
cell biology provides a rationale for their repurposing
as potential anticancer agents.”

However, this intriguing connection between
antifungal drug mechanisms and cancer cell biology
is a complex interplay that demands rigorous
investigation. The mechanisms by which antifungal
drugs influence cancer cell pathways need to be
elucidated in detail. Moreover, the potential for these
drugs to induce adverse effects on healthy human cells
must be carefully assessed.”’ Ultimately, the
repurposing of antifungal drugs as anticancer agents
represents an innovative approach that could hold
promise in expanding the therapeutic options
available for cancer patients.”

Amphotericin B: This antifungal drug has been

investigated for its potential anticancer properties.
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