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Cancer is a disease characterized by the uncontrollable division of abnormal cells in

the body. It is the second leading cause of death worldwide with the most common

cancer-type in the United States being breast cancer1. Breast cancer is more common in

females than males. In the United States, it is estimated that in 2021, approximately

281,550 women will be diagnosed with an invasive breast cancer2. There are some

treatment options available to breast cancer patients such as combinational surgical

intervention and radiation therapy; however, other avenues such as hormonal,

biological, and gene therapy are continuously being explored.

Currently, research of telomeres and the telomerase enzyme has also become a target

of interest in anticancer therapeutics because of their roles in cell division. In normal

somatic mitotically-dividing cells that have reached cellular senescence, mutations can

cause the atypical expression of telomerase. Telomerase causes the DNA of somatic

cells to escape senescence, thus potentially leading to uncontrollable cancer cell

growth. The enzyme consists of catalytic protein units, one of which is a target of

study, human telomerase reverse transcriptase (hTERT). hTERT is the rate-limiting

component of telomerase, and the upregulated expression of hTERT represents a

surrogate marker of increased telomerase activity in most cancers3. If there were a way

to inhibit telomerase activity in the somatic cells of the breast, this approach could lead

to designs for breast cancer therapeutics. The purpose of this narrative review is to

elaborate the effect of telomere-related therapeutics on a population of women with

breast cancer.

We conducted our search using the PubMed database for articles 

relevant to the PICO we developed. 

Literature search: The search was conducted using the following

database: PubMed. To retrieve information we used the following

combination of MeSH terms: [“telomerase” [tw] AND “breast

cancer” [mh] AND “women” [mh] AND “treatment” [mh] AND

“Therapy” AND “htert” [TW] AND “apoptosis” [tw]. The search

period of journal articles was between the years of 2012 - 2022. We

retrieved papers in English only.

Inclusion & exclusion criteria: In this narrative review, we screened 

17 articles relating to different therapeutic agents that target 

telomerase as a method of treatment in Breast Cancer cell lines. As we 

reviewed these articles, we implemented the following inclusion and 

exclusion criteria: results were narrowed to articles that had been 

published after 2012 that were cited at least 10 times. When screening 

articles, we included only those that were of experimental study 

design. 

Synthesis of information & management of search results: Each author 

manually reviewed a selection of articles to determine if all inclusion 

criteria were met. Results for each study that met our inclusion criteria 

were input into observation table 1. We compared different therapeutic 

agents and their impacts on telomerase activity in breast cancer cell 

lines.

The studies presented in this narrative review elaborate the

effect of telomere-related therapeutics on breast cancer

prognosis in women through telomerase antagonism alone and

the combinatory effects of natural agents as well as

chemotherapeutics and telomerase inhibition synergism. Each

experimental study yielded statistically significant increased

treatment efficacy and thus offers a potential for becoming

conventional therapies and even replacing current breast cancer

therapeutic regimes.
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