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Introduction 

For most students of UVA, access to medical help is never too far away. With the UVA 

Medical Center less than a 5 minute walk from the Corner and the Elson Student Health Center 

open 5 days a week, it would be easy to assume that most residents of Charlottesville have this 

same access. In reality, this is not the case. With the vast improvements being made in medical 

research that have made treatments more effective, it is important to ensure that everyone has 

access to them. The technical portion of this paper will address the development of 

nanoliposomal therapeutics that intends to increase the efficacy of existing FDA-approved drugs 

for Head and Neck Squamous Cell Carcinoma. The research portion of this paper will address 

how to best identify populations of Charlottesville who are at-risk for various medical issues and 

are in need of medical intervention.  

Technical Report 

With approximately 600,000 new cases diagnosed each year, Head and Neck Squamous 

Cell Carcinoma (HNSCC) is the seventh most common form of cancer worldwide. Patients 

diagnosed with HNSCC exhibit a 61% 5-year survival rate, which drops to 50% at the 10-year 

mark (Mao et al., 2004). Despite the large volume of cases and poor outcomes for patients, only 

one targeted therapy has been developed specifically for patients with HNSCC, underscoring the 

need to develop new treatment options. The only major druggable target that has been identified 

in HNSCC is the Epidermal Growth Factor Receptor (EGFR), which has been shown to be 

overproduced in 40-80% of HNSCC tumors according to data from the Tissue Cancer Genome 

Atlas (TCGA). Cetuximab (Erbitux), the only FDA-approved therapy for patients with HNSCC, 

is an antibody that inhibits EGFR signaling activity by blocking the receptor’s ability to bind 

Epidermal Growth Factors (EGF). Cetuximab alone has shown some success in treating 

HNSCC; however, the development of drug resistance has been common and its efficacy has 

been inconsistent (Stanam et al., 2016). The apparent shortcomings of Cetuximab highlight the 

need to develop new targeted therapies for patients with HNSCC. 

The Kester Lab at the University of Virginia has developed a therapeutic called the 

Ceramide Nanoliposome (CNL), consisting of a pro-death form of the lipid ceramide 

encapsulated inside a spherical, lipid-bilayer delivery system, which is currently in Phase I 

clinical trials for treating several different cancers (Stover and Kester, 2003). In addition to 

showing strong efficacy as a single agent in treating HNSCC in vitro, the CNL has also been 

shown to have strong, synergistic effects when combined with other chemotherapeutics, 

enhancing their effectiveness (Adiseshaiah et al., 2013; Jiang et al., 2011; Myrick et al., 1999; 

Sok et al., 2006). Currently, a capstone team at the University of Virginia has discovered a novel 

synergistic effect between the CNL and two EGFR inhibitors in HNSCC, both of which had 

previously failed HNSCC clinical trials as individual agents (Perez et al., 2012; Soulieres et al., 

2004). In addition, this discovery provides a strong rationale that the combination of the CNL 

with Cetuximab may produce a similar effect. This project aims to develop two separate drug 

delivery devices in preparation for testing the above synergistic drug combinations in HNSCC 

mouse models.  

Both EGFR inhibitors will be encapsulated in nanoliposomes of their own, serving to 

improve in vivo circulatory system retention time, aid in shielding the drugs from host immune 



system detection, and facilitate the delivery of each drug to the acidic HNSCC tumor 

microenvironment (Lu et al., 2006; Ranson and Wardell, 2004). Employing the molecular 

properties of Cetuximab, a second delivery system will be developed by linking Cetuximab to 

the surface of the CNL. The addition of this Cetuximab targeting mechanism will more 

efficiently promote drug delivery to HNSCC cells rather than healthy cells, as HNSCC cells have 

higher surface quantities of EGFR, while taking advantage of Cetuximab’s properties as an 

antibody to mobilize an immune response against the cancerous tissue (Pozzi et al., 2016). 

Additional funding will be secured to test both delivery systems in HNSCC mouse models. By 

the conclusion of this project, the team aims to have laid the groundwork on producing two novel 

drug delivery systems for patients diagnosed with HNSCC. 

STS Thesis 

Introduction 
The Universal Declaration of Human Rights states “Everyone has the right to a standard 

of living adequate for the health and well-being of himself and his family including … medical 

care”. This fundamental human right is not being granted to everyone, as disparities in healthcare 

have persisted for decades and are still apparent across the country. For example, in 2010, 

African Americans were 30% more likely than whites to die prematurely from heart disease and 

twice as likely to die prematurely from stroke (Office of Minority Health). Although often used 

to describe differences in racial or ethnic groups, these disparities can be also be attributed to 

gender, sexual orientation, age, socioeconomic status and many other patient characteristics. 

Several actions have been put into place to attempt to mediate healthcare inequities in racial or 

ethnic groups; however these methods often unwittingly cause harmful side effects. The 

Affordable Care Act intervened but was unable to ensure competition or price ceilings in many 

areas, causing many insurance premiums to increase dramatically (Weinstein, Geller, Negussie, 

& Baciu, 2017). This is the case in Charlottesville, where the sole ACA provider raised its 

premium costs by nearly 300%, making it the most expensive ACA insurance throughout the 

nation (Bluth, 2018). 

 

It is evident that a better way to address the health disparities in Charlottesville is needed, 

one that is tailored to the community and makes healthcare accessible to more residents. To do 

so, I am going to attempt to identify and understand the best methods to gather information 

on at-risk patients and other members of the Charlottesville community who require 

medical intervention.   
 

Literature Review 
 Electronic Medical/Health Records (EMR or EHR) first became implemented in the 

1960s and have since become ubiquitous in healthcare organizations. These records were first 

used primarily in inpatient/outpatient centers and focused on gathering patient’s billing and 

scheduling information. Now, they are used not only to track patient history but also for 

prescription orders, ordering procedures, and other clinical purposes. EMRs have also recently 

begun to be used as sources of data to make predictive analyses on patient populations, 

demonstrating the capacity for EMR data to be used in preventative measures. Data pulled from 

EMRs were used to construct a predictive model using metrics ranging from specific lab results 

to whether the patient had Medicare/Medicaid in order to predict the likelihood of readmission to 



the hospital within a month (Amarasingham et al., 2015). Further, Healthcare organizations in 

Hawaii such as Hawaii Pacific Health have also recently adapted EMRs to include important 

information about social determinants of health in order to study their relationship with common 

acute care outcomes. One notable metric is the extent of a patient’s social support and its effect 

on a patient’s recovery of mobility. Physicians noted how much support a patient had in their 

home in addition to common metrics like level of physical activity while hospitalized and 

frequency of mobilizations, in order to gauge whether a caregiver would be given for post-

discharge care (Trinacty et al.,, 2019). This adapted EMR system could similarly be modified to 

feasibly gather patient information for at-risk patients. 

 

 SCOT suggests that paying attention to relevant social groups and the way in which they 

define problems and solutions through technological intervention could be an effective way to 

alter EMR systems in such a way to identify risk in patients.  In Charlottesville, relevant social 

groups include not only physicians, but emergency medical responders, nurses, and patients and 

their families. Preliminary interviews suggest that having in-depth conversations with members 

of each social group are an effective method to understand how these groups view at-risk 

patients and the factors that make them at-risk. An initial interview with a local emergency 

responder provided insight into his views on what the most prevalent emergency medical issues 

are (drug addiction, for example) and the values he believes should be emphasized in 

implementing any healthcare project (safety). This interview, among others, provides valuable 

insight into what information should be collected in this modified EMR system and how it can 

best be used to identify at-risk patients.  Public outreach programs, such as the Hardy Drive 

Community Clinic in which Dr. Sharon Veith provides health screenings and support for chronic 

conditions in a low-income neighborhood, suggest that similar initiatives can provide 

information on at-risk patients by actively engaging with Charlottesville residents directly 

(Kueter, 2018).  

 

 Future work includes further refining the interview methodology. This involves 

conducting more interviews, specifically more with members of the Charlottesville community 

who have experience with at-risk patients and patients in order to refine our understanding of the 

realities of Charlottesville. In addition, we will look at more existing prototypes similar to 

Hawaii Pacific Health to learn more about what metrics are feasible to gather from patients to 

input into a modified EMR system. We will also look into more public outreach programs 

similar to the Hardy Drive Clinic to assess what medical issues are being addressed at these 

clinics and to which residents.   
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