
Abstract
T cells are basically essential for all types of 
antitumor immunity, however, their function 
can become impaired within the tumor 
microenvironment (TME). Tumor necrosis 
helps promote TME conditions where factors 
such as ionic imbalances, hypoxia, and 
nutrient deprivation may end up driving T 
cell-dysfunction. This review mainly 
explores how necrosis based stressors, such 
as those from primarily extracellular 
potassium ion accumulation and metabolic 
collapse, leads T cells into a mix of 
reversible and irreversible dysfunction 
states. From synthesizing findings from 
multiple different landmark studies about 
immunotherapy, cancer and its relationship 
to T cells, as well as the types of T cell 
dysfunction, the paper highlights how 
prominent ionic toxicity and other types of 
metabolic failure can suppress effector 
function. This review also examines 
different immunotherapeutic strategies 
which can help restore T cell metabolism 
and signaling, such as including checkpoint 
blockade therapies. Another possible 
solution was found with fixing the 
Akt-mTOR signaling pathway and 
reactivating it in order to prevent full on 
senescence. This synthesis suggests that the 
boundary between reversible and irreversible 
dysfunction may be influenced by 
cumulative metabolic load, forming the basis 
for the hypothesis that restoring metabolic 
signaling could preserve T‑cell adaptability 
within necrotic tumors. 
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Introduction
This section of the paper sets the base for the arguments and 
discussion presented. It moves from a general description of the 
area of study to the specific gap in knowledge you seek to address: 
(a) setting the context, (b) research question and aim, (c) 
background/literature review.

Methods
The methodology section should explain what you did in your 
research so that anyone who reads it can replicate your exact 
process: choosing subjects, collecting data, and conducting 
analysis.

Results
These are the “answers” your research produced — not raw data, 
but the numbers or facts determined from the analysis.
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Discussion
Avoid repeating “Results.” Show how your research agrees or 
disagrees with prior studies, and connect results to the hypothesis 
proposed in the introduction.

Conclusion
Restate your answer to the research question, hypothesis, or 
primary claim based on your findings, and recommend further 
studies or changes that should be put into practice.
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