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Head and neck cancer (HNC) is a complex disease that poses significant therapeutic challeng-
es. Traditional treatment options such as surgery, radiation, and chemotherapy have limited
efficacy and often result in significant side effects. In recent years, drug repositioning has
emerged as a promising strategy to identify new therapeutic options for HNC. Drug reposi-
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ing drug candidates that have emerged from recent studies and clinical trials. Overall, drug
repositioning has the potential to significantly improve the treatment landscape for HNC and
offer new hope for patients with this challenging disease.
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Computational approaches

Signature matching
Comparing the ‘signature’ of a drug characteristics such as its
transcriptomic, structural or adverse effect profile with that of
another drug or disease phenotype

Molecular docking
A structure-based computational strategy to predict binding site
complementarity between a ligand (for example, a drug) and a
therapeutic target (typically a protein)

Genetic association
Genes that are associated with a disease may prove to be
potential drug targets

Pathway mapping
Network analysis using genetic, protein or disease data can aid
identification of repurposing targets

Retrospective clinical analysis
Systematic analysis of electronic medical records, clinical trial
data and post-marketing surveillance data could inform drug
repurposing

Experimental approaches

Binding assays to identify target interactions
Techniques such as affinity chromatography and mass
spectrometry can be used to identify novel targets of known
drugs

Phenotyping screening
High-throughput phenotypic screening of compounds using in
vitro or in vivo disease models can indicate potential for clinical
evaluation

Fig. 1. Analytical methods for drug repositioning.
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Table 1. Representative repurposed non-oncologic drugs for treatment of cancer

Drug Putative anticancer mechanism Potential Limitation
Aspirin Prostaglandin and platelet Substantial clinical data demonstrating Increased bleeding risk and
inhibition, immune modulation  therapeutic and chemo-preventive heterogeneous tumor suppressive
effects especially in colorectal cancer effects other than colorectal cancer
Celecoxib Cyclooxygenase inhibition, Obviously improved response and Increased hematological toxicity and
inflammatory modulation survival when combination with gastrointestinal/cardiovascular
standard freatment in various solid complications
tumors
B-blocker  Angiogenesis inhibition, Reduced recurrence/metastasis and No beneficial effect on all-cause or
antiproliferative effect improved survival outcome especially cancer-related mortality in
in early breast cancer pre-diagnostic user
Metformin  Metabolic reprogramming in Numerous systematic reviews showing Failure to prove the benefit of
tfumor microenvironment chemo-preventive effect and improved metformin as an adjuvant cancer
survival in various solid fumors therapeutic in randomized
controlled clinical trials
Statin Cancer cell death induction, Substantial clinical data demonstrating Limited outcomes to prove the

immune modulation

therapeutic and chemo-preventive
effects in various solid tumors

benefit of statin as an adjuvant
cancer therapeutic in randomized
conftrolled clinical trials
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Table 2. Ongoing clinical trials for treatment of head and neck cancer using repurposed drugs

NCT no. Title

Experimental arm Primary outcome Secondary outcome

NCT04162873 Celecoxib Through Surgery and Radiation
Therapy for the Treatment of Advanced Head
and Neck Cancer

NCT04414540 Combining Pembrolizumab and Metformin in
Metastatic Head and Neck Cancer Patients

NCT04643379 Olaparib in Combination With Pembrolizumalb
and Carboplatin as First-Line Treatment of
Recurrent or Metastatic Head and Neck
Squamous-Cell Carcinoma

NCT05237960 Metformin for the Prevention of Oral Cancer in
Patients With Oral Leukoplakia or Erythroplakia

NCT05317000 5-Azacytidine and/or Nivolumab in Resectable
HPV-Associated HNSCC

Celecoxib, surgery,  The number of Pain control,
radiation therapy days from surgery  functional outcome,
to the initiation quality of life

of radiation and
adjuvant therapy

Metformin, Overallresponse  Adverse events
pembrolizumalb rate

Olaparib, Objective Survival, adverse
pembrolizumab, response rate events
carboplatin

Metformin Histologic Clinical response

response

5-azacytidin, Objective Toxicity

nivolumab response rate

HPV, human papilloma virus; HNSCC, head and neck squamous cell carcinoma
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