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Abstract: 

Approximately 80% of patients with ovarian cancer experience relapse (Primeau). Cancer 
stem cells (CSCs) are proposed to be the primary drivers of tumor growth, treatment 
resistance, and relapse. However, the extent of their role in this is a topic that remains 
debated. This paper explores the CSC hypothesis, its role in the growth of tumors, 
therapy resistance, and possible targeted therapies. Knowing how big of a role cancer 
stem cells have in the growth and treatment of cancer is crucial to knowing what the next 
steps are in cancer research and treatment.  
 

Introduction: 
The cancer stem cell hypothesis is a theory that suggests that a type of cancer cell, 
known as cancer stem cells (CSCs), are responsible for the growth and regrowth of 
tumors (O'Flaherty et al., p.1880). These cells, like normal stem cells, can renew 
themselves and easily adapt to their environment (Najafi et al.). This helps them produce 
tumor cells, leading to the spread, renewal, and diversification of tumors (Rasetyanti and 
Medema). Articles and research that support this hypothesis show that the best way to 
prevent relapse in cancer patients is to eliminate the CSCs (Xie et al.). On the opposing 
side of the argument, however, some scientists argue that all cancer cells can contribute 
to tumor growth, rather than just CSCs (Yoo and Hatfield). While studies have been able 
to find markers to isolate CSCs, their full role in cancer is still up for debate. Knowing 
whether CSCs are responsible for this or not is extremely important since it can influence 
what targeted therapies are developed in the future.  
One of the most concerning traits of CSCs is their ability to resist traditional cancer 
therapies such as chemotherapy and radiation therapy. CSCs have different abilities and 
mechanisms to survive these traditional treatments. One of these mechanisms is their 
ability to break down and recycle parts of themselves; this gives them greater control 
over the cell cycle and allows them to survive harsh conditions. Another ability that CSCs 
possess is their DNA repair mechanism, which helps them combat programmed cell 
death. They also have drug transporters, proteins that flush out chemotherapy drugs. On 
top of these examples, they have many other mechanisms that make them elusive from 
traditional cancer treatments. These CSCs that do survive the treatment can often regrow 
the tumor, leading to an aggressive relapse (Najafi et al.). However, some argue that the 
resistance to treatments and occurrence of relapses do not arise solely from CSCs but 
also from other cancer cells that acquire stem-like features and genetic mutations 
(Verhagen et al).  This is important because if CSCs are not the only group leading to 
treatment failure, then treatments targeting them solely will be less efficient and effective. 
The debates surrounding the CSC hypothesis highlight how crucial it is to accurately 
identify the drivers of relapse; misdirected therapies could waste valuable resources.  
Due to the possible role of CSCs in treatment resistance, researchers have started to 
develop therapies that are designed to target CSCs.  One such therapy, Napabuscin, 
targets signaling pathways. The treatment helps to block signals and shut down the 
pathways that are big contributors to self-renewal in CSCs. This treatment can help to 
limit the spread of tumors. Another treatment is the mitochondria-targeted therapy. This 
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therapy helps to eliminate CSCs by limiting the functions of the mitochondria, which 
weakens the CSCs and reduces their ability to survive and regenerate. Another therapy 
targets Epithelial-Mesenchymal Transition (EMT), helping to prevent CSC formation by 
inhibiting the EMT process, which keeps cells from acquiring stem cell-like properties. 
These therapies and more help to address the CSC hypothesis and provide more specific 
and targeted solutions. However, there are difficulties with differentiating CSCs from 
normal stem cells, and it is argued that these treatments might not be enough to 
eliminate CSCs, so it is proposed to combine both traditional and targeted therapies. 
(Duan et al.)  
The role of CSCs in cancer growth, resistance, and therapy development is a major topic 
of debate in the field of oncology. While some believe that focusing on eliminating CSCs 
is key, others believe that the CSC hypothesis is false and that solely targeting CSCs will 
not lead to successful treatments. Determining the role of CSCs is essential for 
advancing cancer research and reducing recurrence rates.  
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

2 



 
 
 
 
References:  
 
Primeau, Andrea. “Cancer Recurrence Statistics.” Cancer Therapy Advisor, 30 Nov. 2018, 
www.cancertherapyadvisor.com/factsheets/cancer-recurrence-statistics/. 
O'Flaherty, John D et al. "The cancer stem-cell hypothesis: its emerging role in 
     lung cancer biology and its relevance for future therapy." Journal of 
     thoracic oncology : official publication of the International Association 
     for the Study of Lung Cancer vol. 7,12 (2012): 1880-1890. doi:10.1097/ 
     JTO.0b013e31826bfbc6 
Najafi, Masoud, et al. "Cancer Stem Cell (CSC) Resistance Drivers." Life 
     Sciences, vol. 234, Oct. 2019, p. 116781, https://doi.org/10.1016/ 
     j.lfs.2019.116781 
Rasetyanti, Pramudita, and Jan Medema. "Intra-tumor heterogeneity from a cancer 
     stem cell perspective." Molecular Cancer. Molecular Cancer, 
     molecular-cancer.biomedcentral.com/articles/10.1186/s12943-017-0600-4. 
     Accessed 16 Feb. 2017. 
Doe, R. John.  Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy 
nibh, 1998. Print. 
Xie, Xuanhua P et al. "Quiescent human glioblastoma cancer stem cells drive 
     tumor initiation, expansion, and recurrence following chemotherapy." 
     Developmental cell vol. 57,1 (2022): 32-46.e8. doi:10.1016/ 
     J.devcel.2021.12.007 
Yoo, Min-Hyuk, and Dolph L. Hatfield. "The cancer stem cell theory: is it 
     correct?." Molecules and cells 26.5 (2008): 514-516. 
Verhagen, Mathijs P, et al. “Non-Stem Cell Lineages as an Alternative Origin of Intestinal 
Tumorigenesis in the Context of Inflammation.” Nature Genetics, vol. 56, no. 7, 20 June 2024, 
pp. 1456–1467, www.nature.com/articles/s41588-024-01801-y, 
https://doi.org/10.1038/s41588-024-01801-y. Accessed 24 Feb. 2025. 
Duan, Hongxia et al. "Recent advances in drug delivery systems for targeting 
     cancer stem cells." Acta pharmaceutica Sinica. B vol. 11,1 (2021): 55-70. 
     doi:10.1016/j.apsb.2020.09.016 

3 


