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Sociotechnical Synthesis 
 

Chemotherapy and radiation have been long standing treatments for a wide array of cancers 
and have largely been harmful to patients. Their major aim has been to kill malignant cells by 
means of cytotoxicity. However, this leaves healthy cells in the body to be killed or harmed 
alongside them. Their use is toxic to patients and overall contributes to a decreased quality of life 
and has limited efficacy in extending survival and curing patients. In the last twenty years, 
immunotherapy gained traction as a feasible and effective form of therapy. Instead of using 
cytotoxic mechanisms to kill cells, it breaks down barriers that cancerous cells put up to suppress 
the immune system. Upon activation, the immune system effectively destroys the tumor without 
destroying uninvolved tissue. While immunotherapy has the power to completely transform the 
current landscape of cancer treatment, there are technical and sociotechnical barriers to 
immunotherapy completely transforming cancer treatment as we know it. My technical problem 
looks to improve the informed selection of immunotherapy treatment to improve clinic use. My 
STS project focuses on the cultural and organizational factors surrounding the uptake of similar 
implementations of precision medicine cancer therapy into the clinic, so that precision 
immunotherapy may be modeled in an educated way.   

A limitation of immunotherapy is its unpredictable efficacy. Pembrolizumab, the world’s 
leading immunotherapy treatment, can be used in cancers of many different tissues, but it is only 
effective in approximately 40% of patients. Clinicians are unable to predict based on clinical 
features and biomarker tests which patients are more likely to respond to treatment. If patients 
could be appropriately prescribed immunotherapy treatment, or directed towards more fitting 
immunotherapy or chemotherapy treatments, efficacy and implementation of immunotherapy 
could quickly increase. My technical project looked to measure and leverage the spatial 
associations between immune cells in patient biopsies of the tumor microenvironment. The 
purpose of this is to associate the local architecture of the immune system with response to 
immunotherapy treatment.  

To that end, we have built a successful metric, by leveraging these spatial relationships as 
quantitative features which were then input into supervised machine learning analysis. We have 
built models that differentiated regions of interest based on their response to treatment with 92% 
cross-validation accuracy. While the preliminary results of the model proved to be effective, this 
work was done on a small scale of patients, and to build an effective and trustworthy model, 
future researchers will be tasked to increase the power of the model by increasing the number of 
patients being used. In addition, this project could be improved by substituting alternative 
methods of spatial quantification and machine learning analysis.  

To accelerate the introduction of immunotherapy and to maximize the benefits of the 
advancement of immunotherapy, my STS project focused on the field of implementation science 
to anticipate how biomarker-guided immunotherapy treatment based on biopsy results might be 
implemented. Implementation science is the study of the social factors that impact the uptake of 
new practices by users. We decided to investigate the implementation of a prior advancement of 
precision medicine in the hopes that we could provide suggestions for future implementation at 
the cross-section of immunotherapy and precision medicine. We focused on the cultural, 
organizational, and technical components and their role in affecting the speed of implementation 
of genetic testing in chemotherapy selection which had been done previously. This investigation 
yielded results from multiple peer-reviewed journals examining the implementation of the 
technique in studies consisting of physician interviews, large-scale multi-center data analyses, 



and observational studies. From our analysis, we found that physician relationships, 
comprehensive and simplified education for physicians, and working on cost and payment 
coverage plans could most rapidly improve the downstream implementation. In the future, it 
would be advantageous for researchers to investigate these effects into initial implementations of 
precision medicine in immunotherapy and leverage it to improve later implementation. 
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