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ABSTRACT 

Objectives 

The objective was to characterize the considerations that state decision makers 

use to determine which pharmaceutical drug treatments will be made available for use in 

patients infected with HCV. Newer drug treatments for the hepatitis C virus (HCV) 

include direct acting antivirals (DAA). These have demonstrated significantly improved 

clinical outcomes over conventional treatment, yet are very expensive in the short-term. 

In the United States, intravenous (IV) drug users are likely to be infected with HCV, and 

IV drug users are likely to be in state prison. 

Methods 

The research design of this study was a semi-sequential mixed methods approach. 

The initial qualitative phase involved a semi-structured interview with a medical director 

for a state prison system who is involved in determining therapies that are made available 

to clinicians treating patients with HCV. The interview was used to inform survey 

development. The survey was distributed nationally to members of the Coalition for 

Correctional Health Authorities (CCHA) to characterize HCV in state prisons, identify 

the treatments used for those patients, and assess how financial considerations, among 

others, impact drug treatment decisions. A purposeful sample of survey participants 

included one representative decision maker for each state and one for Washington, D.C. 

Results were collected using Creighton BlueQ1. Descriptive and relational statistics were 

performed using Statistical Package for the Social Sciences (SPSS)2. 
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Results 

Data collection was completed at the end of October 2017. A 42% response rate 

was achieved. Twenty-four survey responses were initiated, two were incomplete, and 

another contained responses that were not informative enough to be included in the final 

results, yielding a total of 21 surveys included in the final analysis. Among those who 

responded, all states have a newer DAA available for the treatment of HCV, and all but 

one of the responders indicated that they are given as the first option. All responders 

indicated that the therapeutic efficacy, safety, and guidelines such as their state’s 

Medicare guidelines or the Federal Bureau of Prisons (FBOP) guidelines, factor into their 

decision-making process when choosing drug treatments for HCV, and 11 responders 

(52%) indicated that financial considerations factor into their decision-making process 

when choosing drug treatments for HCV. 

Conclusions 

Results indicated that despite the steep prices of the newer HCV treatments, they 

are widely available and in use in state prison systems in the states whose decision 

makers responded.  

Implications 

What can we further conclude from this finding?  What does it mean to the 

public’s health?  Are there further policy implications from your finding? The 

stakeholders first and foremost are the HCV infected inmates, a vulnerable population 

who is being given access to these novel treatments in these states. The results indicate 

that a vulnerable population in the United States is being given access to the DAA’s drug 

rehabilitation programs are being enacted, and HCV disease prevention is considered 
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such that HCV prevalence will continue to be low in the United States. Policy changes 

are thus likely unnecessary since the DAA’s are available and given in the state prison 

system. 

Globally, the applications of these findings are even more limited. Every country 

has their own administrative regions, and, more importantly, their own mechanisms for 

funding healthcare both for prison populations and the population at large. 
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CHAPTER 1: INTRODUCTION 

Research Problem 

The hepatitis C virus (HCV) is an infection with very low prevalence in the 

United States3,4.  Those most likely to be infected are intravenous (IV) drug users3,4,5 and 

a third of those infected are incarcerated in the United States.6 Prisoners are guaranteed 

“quality” healthcare by law.6,7 Quality healthcare is difficult to define,6,7 and it is 

especially troublesome because patients with HCV infections are often asymptomatic for 

years.8 The first treatments developed had only moderate cure rates at best.9,10 

Furthermore, patients on the original treatments often exhibited severe adverse effects, 

which leads to discontinuation of treatment.9,10 Recently, new pharmacologic drug 

treatments have been developed with more than 95% cure rates and very few side 

effects.9,11,12 However, they are vastly more expensive than older therapies.6,9,11,12 

Treating these patients is of utmost concern because if these patients are released without 

treatment they can infect other individuals.7 Furthermore, individuals who go untreated 

may also face HCV related complications.6 Untreated HCV may result in a variety of 

liver damaging disease states such as direct damage from the host immune system, 

disruption of host defense mechanisms, HCV-induced insulin resistance, oxidative stress, 

and hepatic steatosis. If patients are treated automatically and administered the new drug 

treatments, these two issues can be avoided. However, the high cost of these drugs may 

prove to be a barrier to access in these populations. 

Purpose Statement 

Newer drug treatments for HCV have demonstrated significantly improved 

clinical outcomes over conventional treatment, but are very expensive in the short-
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term.9,11,12 In the United States, intravenous drug users are the most likely to be infected 

with HCV3,4, and IV drug users are likely to be in state prisons.7 This assessed whether 

drug treatments for HCV are being prescribed to patients who are institutionalized in 

state prisons and what influences these choices. 

Research Questions 

The primary question was: what considerations are taken into account when 

choosing to treat an incarcerated individual infected by HCV? 

Inclusion and Exclusion criteria 

Those surveyed make decisions that affect prisons within their state, and 

information was solicited from all 50 states as well as Washington D.C. The participants 

were the decision makers in each state that choose pharmacologic treatment in state 

prisons. One identified decision maker was selected for an interview that was used to 

create the survey instrument, and that individual provided a document with contact info 

for decision makers in the other 49 states as well as Washington, D.C. Only decision 

makers from the public state prison systems and that of Washington, D.C., were 

surveyed. Decision makers from private prisons and other federal prison systems were 

not surveyed. 

Ethical Issues 

The prison population, a vulnerable population, were not participants in the study 

in any way. There was absolutely no interaction with prisoners in any manner when 

conducting this study. However, those interviewed and surveyed may interact with the 

prison population in their everyday careers. Furthermore, the interview and survey 

questions may solicit sensitive information. For these reasons, confidentiality of the 
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participants and the data collected will be maintained.  Those invited to participate were 

informed during the consenting process that they may stop participation at any time 

during the research project. 

Research Methodology 

The research design of this study was a semi-sequential mixed methods approach. 

The study was predominantly quantitative, with the initial qualitative phase guiding the 

quantitative phase. A semi-structured interview protocol was conducted in the qualitative 

phase. The qualitative phase began with one decision maker identified for the interview. 

That individual provided a document with contact information for the decision makers in 

the other 49 states as well as Washington, D.C. This was a critical case that permitted 

logical generalization and maximum use of the information gathered through survey to 

decision makers within each of the states.13 This interview analysis was used to guide the 

development of the survey instrument to be used in the quantitative phase. Once the 

survey was developed, it was distributed to the decision makers in the other 49 states and 

Washington, D.C. 

Data Collection Procedures and Analysis 

A semi-structured interview protocol was developed (see Appendix A). The 

interview characterized HCV in state prisons, identify the treatments used for those 

individuals, and assessed how financial considerations, among others, impact drug 

treatment decisions. The interview was given to a pre-selected decision makers first. As 

mentioned, responses were audio recorded. The responses were then analyzed to develop 

the survey that was given out in the second phase of the study. The survey was sent to the 
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IRB for approval prior to being distributed. The contact information for decision makers 

for the remaining 49 states and Washington, D.C. were provided in a paper document. 

The survey was then distributed nationally to the provided decision makers in the 

other states and Washington, D.C. The survey instrument was created in such a way that 

responses can be quantified. Responses were then collected and categorized into which 

considerations played a role in treatment decisions. Responses were analyzed to see if 

there was a correlation between which considerations are used and drug treatments 

chosen for HCV infections. Results were analyzed using descriptive statistics in 

Statistical Package for the Social Sciences (SPSS)2. 

Epistemology – Strengths and Limitations 

The main limitation of this study was the use of a single decision maker to 

perform the qualitative interview protocol for development of the survey instrument. 

There is no guarantee that this decision maker’s considerations in choosing HCV drug 

therapy are representative of the nation.  Another limitation stems from the small 

population size. There are only 50 states plus Washington, D.C., and a low response rate 

made drawing conclusions difficult as they are not fully representative of the policy 

considerations of the nation. However, the small population size was also an advantage. 

The entire population (all 50 states plus Washington, D.C.) was contacted for the survey, 

so a sampling method for this study was not necessary and threats to internal validity in 

regard to sampling and sample size were not an issue. 

Significance of the Work 

Results indicated that despite the steep prices of the newer HCV treatments, they 

are widely available and in use in the state prison systems in the states whose decision 
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makers responded. However, further research needs to be done on the states that did not 

respond, and the reasons why DAA’s are not used in those states (if any) that are not 

giving DAA’s for HCV drug treatment. Furthermore, more research would need to be 

done on other prison systems, such as federal and for-profit prison systems, and how drug 

costs factor into their decision making. Lastly, more research would need to be done on 

other disease states and associated drug treatments to observe whether the trend that 

therapeutic efficacy factors in more than drug costs when choosing drug treatments. And 

if there is any interest in such information for other countries, a similar study would need 

to be conducted in the country of interest since every country has their own 

administrative regions and their own mechanisms for funding healthcare (both for the 

general population and prison population). 
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CHAPTER 2: LITERATURE REVIEW 

History of Hepatitis C 

Although there are several types of hepatitis, originally it was believed that there 

were only two types: hepatitis A and hepatitis B.14 In the 1960s and 1970s, before 

diagnostic assays, hepatitis A was assumed if the incubation was acute and the exposure 

was fecal-oral.14 Hepatitis B was assumed if the incubation was long and the exposure 

was blood exposure.14 However, a third type of hepatitis was presenting in patients with 

blood exposure and short incubation periods and without the typical hepatitis symptoms 

such as jaundice.14 Chimpanzees were inoculated from the blood samples from these 

patients and the chimpanzees exhibited the same type of hepatitis, so it was determined 

that it was a new type and transmissible.14 About fifteen years later a virus was 

determined to be the causative agent, tests were developed, and the new hepatitis was 

labeled hepatitis C (HCV).14 

 Among some of the labs clinicians used to detect hepatitis in general were serum 

aminotransferases, serum enzymes, and serum bilirubin. Patients presenting with HCV 

did have not these lab values as elevated as with the other types of hepatitis, so the 

disease was not thought to be of major concern.14 However serum enzymes remained 

elevated in about 50% of the patients after six months so it was then considered a chronic 

disease.14 Early liver biopsies showed only mild damage but repeat biopsies exhibited 

harsher symptoms such as necroinflammation, fibrosis, cirrhosis, and even hepatocellular 

carcinoma (HCC).14 Because of this, early treatment began with interferons.14 

 As assays for diagnostics were developed, they showed that even though elevated 

serum enzymes remained elevated in only 50% of the patients, HCV RNA was still found 
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in 75-85% of patients after six months of those infected via blood transfusion exposure.14 

Furthermore, it was discovered that people were contracting HCV from non-transfusion 

blood exposure, for example IV drug users and medical workers accidentally poking 

themselves with used needles.14 Altogether this raised concern about the disease and 

more research was done into its long term progression.14 Some of the most important 

questions researchers were looking to answer included the rate at which patients with 

acute disease experience spontaneous resolution, what are the likely prognoses for those 

whose disease progresses to chronic hepatitis, variables and risk factors for conversion to 

chronic hepatitis, and what is the pathogenesis of HCV.14 

 As previously mentioned, patients with transfusion-related HCV infections 

exhibited spontaneous resolution in 15-25% of the cases.14 The rate was 14-29% in 

community acquired infections such as IV drug use and children with leukemia. 

However, in children and young women, the rate was 42-45%, indicating that age was a 

factor in spontaneous resolution.14 

 Determining the prognoses of those patients whose HCV infection progressed to 

chronic hepatitis involved prospective studies, retrospective studies, and retrospective-

prospective studies were conducted.14 The prospective studies were useful because 

baseline labs and exposure were obtained, those whose infections spontaneously resolved 

were included, and those who passed away were included. However, acute HCV 

infections are hard to detect initially because signs and symptoms are slow to develop, 

and decades of follow up would be needed.14 Retrospective studies were useful because 

they shortened the time necessary to conduct the study and focus was emphasized on the 

more serious outcomes. However, those patients whose infections spontaneously 
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resolved, passed away, or with mild infections were unable to be identified.14 The 

combined approach was used when an outbreak from a specific and known source was 

involved, data on these patients can be obtained before the infection, and they were able 

to continue to be tracked throughout time.14 

 As can be expected, individuals who are immunocompromised by HIV 

coinfection or through immunosuppressive treatments, are more likely to progress to 

more adverse outcomes and are twice as likely to develop liver cirrhosis.14 Some 

individuals infected with HCV exhibit normal serum enzymes (aminotransferases).14 Of 

these individuals, the evidence is mixed regarding their progression to more advanced 

disease, calling into question the use of serum enzyme levels as a predictor for disease 

progression.14 The pathogenesis of HCV is immunologically related as might be 

predicted given that the likelihood of adverse outcomes are increased with 

immunocompromised patients. HCV infection presents with virus-specific T-cells, and 

patients who respond well to interferon-gamma (IFN-γ) created by T-cells often have a 

better prognosis than those who do not.14 

Prevalence of Hepatitis C Infections 

The prevalence of HCV worldwide varies by level of economic development and 

region. Approximately 130-170 million people (2-3% of the world’s population) are 

infected with HCV worldwide,3,4 with over 350,000 people dying annually from the 

disease or a disease-related complication3. Prevalence in developed countries is less than 

2%,3,4 and the most common mode of infection is by sharing needles among IV drug 

users.3,4,5 Prevalence is greater than 2% in less developed countries, and the most 

common mode of infection is through accidental injections in health care settings due to 
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less mature infectious disease controls.3,4 North Africa, the Middle East, Central Asia, 

Mongolia, and China have an HCV prevalence of greater than 3.5% whereas the United 

States, Canada, Brazil, Paraguay, Japan, and South Korea have a prevalence of less than 

1.5%.4 

 Prevalence varies by HCV genotype as well.3,15 There are 7 genotypes, and HCV 

strains of different genotypes differ by approximately 30-35% of nucleotide sites.15 Each 

genotype can be further broken down into subtypes, and HCV strains in the same 

genotype differ by less than 15% of nucleotide sites.15 The prevalence of genotype 1 is 

approximately 46.2% of all cases, that of genotype 3 is about approximately 30.1% of 

call cases, that of genotypes 2,4,6 combined is approximately 22.8% of all cases, and that 

of genotype 5 is less than 1% of all cases.15 Genotypes 1 and 3 can be found everywhere 

geographically whereas genotypes 4 and 5 are found mainly in less wealthy countries.15 

In the United States prevalence of HCV, as mentioned, is less than 1.5% of the 

population,4 and a large majority of those infected in the US contract the disease through 

unsafe needle practices during IV drug use.3,4 In the US, more than one million people 

become permanent residents and many more undocumented people enter the country, 

many come from countries where the HCV prevalence is much higher.3 It is unknown 

what the HCV prevalence is of foreign-born people in the US, however a study done of 

foreign-born individuals in England showed that those from South Asia have high rates 

of HCV infections.3 

 As stated, the sharing of needles by IV drug users is the most common mode of 

infection in developed nations such as the United States,3,4,5 and traditionally access to 

healthcare is limited in this population.5 Globally, the prevalence of HCV among IV drug 
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users exhibited a wide range of variability within regions.5 For example, the range was 

25-88% in Australia and New Zealand, whereas in Latin American it was 2-100%.5 

Worldwide, however, the prevalence range of HCV infections among IV drug users was 

at least 50% in countries and regions from which data on this population is available.5 

Even within a country, regional estimates can vary tremendously. For instance, in the 

United States, Baltimore exhibited an HCV infection prevalence of 8% among IV drug 

users whereas in Albuquerque the prevalence of this population is 88%.5 However, the 

national prevalence of HCV infections among IV drug users is greater than 80% 

(although this number is declining).16 

 Although the incidence of HCV in the US has been declining, including among 

IV drug users, the proportion of HCV cases reported that were linked to IV drug use 

increased.16 The prevalence of HCV in US prisons is estimated at about 17.4%, and since 

over 90% of inmates will be released and potentially engage in risky behaviors that may 

spread the disease (and perhaps re-infect themselves if treated while incarcerated), so 

screening and treating infected individuals is critical to the spread of HCV of prisoners 

and the communities they are released to.17 See Table 1 and Table 2 for summaries of the 

prevalence of HCV by location and genotype, and Table 3 for a summary of genotype by 

location. 

Table1: HCV prevalence by location5,15,21 

LOCATION PREVALENCE 

Worldwide 2-3% 

Developing Countries >2% 

Developed Countries <2% 

United States <1.5% 

US State Prisons 17.4% 
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Table 2: HCV prevalence by genotype5,16 

GENOTYPE PREVALENCE 

1 46.2% 

2, 4, 6 22.8% 

3 30.1% 

5 <1% 

7 No data 

 

Table 3: Genotype by location16 

GENOTYPE LOCATION 

1, 3 Worldwide 

4, 5 Developed Countries 
 

Risk Factors and At Risk Populations for HCV Infection in the United States 

  In developed countries, including the United States, the dominant risk factors for 

contracting HCV is IV drug use3. In developing countries, dominant risk factors include 

receiving blood transfusions and undergoing other medical and dental procedures.3,4 Both 

sets of risk factors can be grouped into unsafe blood exposure and injection practices. 

 At risk populations in the United States include IV drug users, travelers to 

developing countries, those born between 1945-1964, children born whose mothers are 

infected, recipients of blood transfusions or organ transplants before July 1992, and those 

who work in healthcare with regular exposure to human blood (especially those born in 

developing countries).3,4 Risk factors for those who travel include receiving blood 

transfusions that have not been screened, undergoing medical and dental procedures, and 

undergoing other procedures such as acupuncture, getting tattoos and piercings, or being 

shaved.4 

HCV In Prison Populations 

 As previously mentioned, prevalence of HCV in United States prisons is higher 

than in the general United States population. Despite newer, highly effective, and very 
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well tolerated pharmacologic treatments for HCV (which will be discussed later), they 

are being underused in United States prisons due to their extremely high costs.18,19 

Several United States Supreme Court cases beginning with Estelle v Gamble established 

that prisoners are guaranteed adequate health care while incarcerated, although 

“adequate” is difficult to define.18,20 A variety of issues must be taken into consideration 

for United States prisons when deciding to initiate and choosing medical treatment, 

including remaining duration of stay, urgency of the medical condition, medical 

necessity, and probability of treatment success.18,20 When choosing, guidelines may be 

considered such as those provided by the Federal Bureau of Prisons, and some 

institutions have medical providers on-site who are experts in HCV management.18,20  

In regard to HCV, the pathogenesis of HCV (which will be discussed shortly) is 

such that major complications may take decades to develop, and a short-term inmate may 

not be given treatment while incarcerated for this reason.18,20 Earlier pharmacological 

treatment of HCV is critical to improve prognosis, however HCV infected incarcerated 

individuals who are released without treatment tend to lack the resources to receive 

treatment for their HCV infections unless they are in states that have expanded Medicaid 

to include released prisoners aged 19-64 years.18,20 The percentage of HCV infected 

inmates with stays sufficiently long enough who receive treatment is small. However, this 

is significantly increasing costs for health care in prisons.18,20 

Given that drug administration in United States prisons is highly regimented, 

those who receive treatment for HCV infections will likely have higher medication 

adherence leading to more successful treatments.18,20 Furthermore, incarcerated patients 

have less access to drugs and alcohol that could impair treatment outcomes.18 As will be 
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discussed, one of the HCV complications is liver cirrhosis, and if prisoners are treated 

while incarcerated, the state prison system will bear all costs without reaping any 

benefit.20 However, if prisoners are released untreated, they will need healthcare at some 

point and those costs will be borne by Medicaid, Medicare, and private insurance 

companies.20 Although the high costs of newer medications to treat HCV are a barrier to 

access, research shows that early HCV detection and treatment, including incarcerated 

patients, will exhibit long-term cost saving.19 Current models encourage prisons to delay 

treatment whenever possible, however treatment guidelines that aim to lower costs and 

improve patient outcomes needs to take a societal perspective rather than simply focus on 

prison costs.20 

HIV-HCV Coinfection 

 A surprising at-risk population for severe HCV complications are those coinfected 

with HIV.3,4,5 HIV-HCV coinfection is associated with quicker advancement of liver 

disease, higher mortality rates,3,4 and an increase risk of transmission to the child from a 

mother with this coinfection.4 HIV infected men who have sex with other men are at 

increased risk for HCV infections.4 Diagnosing and treating this coinfection early is 

important for improved health outcomes and slower progression of liver disease.4 Among 

HIV infected individuals on “highly active” antiretroviral therapy, HCV infection is the 

leading cause of death.5 

Pathogenesis and Etiology of Hepatitis C Infections 

 As previously mentioned, HCV is a blood born disease. HCV does not kill liver 

cells directly (it is not cytotoxic), but once it reaches the liver through blood circulation, 

it replicates inside the liver cell and a variety of processes proceed leading to liver 
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damage.21 These processes specifically depend on the type of strain.21 Furthermore, HCV 

undergoes rapid mutation leading to was is known as “HCV quasispecies” within a 

person.21 These quasispecies express different binding mechanisms for cell entry and 

express different viral proteins which also lead to the different processes of liver 

damage.21 

 Once HCV takes root in liver cells, it has a variety of processes that allow it to 

evade host defense mechanisms. For example, to avoid innate immunity, it can counteract 

the retinoic acid-inducible gene-1 (RIG-1) pathway, a pathway upstream in the immune 

response that begins a signaling cascade initiating the immune response.21 Furthermore, 

HCV expresses an non-structural protein (NS) protease which cleaves interferon-beta 

promotor stimulator-1 (IPS-1), which activates a variety of immune mediators 

downstream.21 In the liver, host natural killer (NK) cells signal responses that create an 

“antiviral state” which HCV has evolved to avoid.21 This leads to a unique situation 

where activated NK cells add to liver damage whereas the other NK cells let HCV 

infection persist.21 

 In addition, to avoid adaptive immunity, HCV has evolved processes to avoid 

presentation by major histocompatibility complex (MHC) molecules at the liver cell 

surface to cytotoxic T-cells, including decreased expression of these molecules or to 

prevent presentation at the cell surface.21 Furthermore, dendritic cells (DCs) in the liver 

recognize HCV viral fragments released when an infected cell is destroyed.21 This causes 

the DCs to begin a signal cascade that results in cytotoxic T-cells destroying infected 

liver cells.21 If the cytotoxic T-cells cannot eradicate HCV, then this continued immune 

response will lead to chronic infections.21 Likewise, HCV expresses a variety of proteins 
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that infect DCs and suppress DC responses, also allowing for the infection to become 

chronic.21 

 Moreover, successful eradication of HCV depends on a strong response from 

helper T-cells.21 Individuals who did not exhibit the production of the immune mediators 

responsible for helper T-cell development exhibit chronic HCV infections.21 

Additionally, cytotoxic T-cells not only kill infected cells directly, but begin a signaling 

cascade creating resistance in uninfected cells and inhibiting HCV viral replication. 

Defects in this viral containment process are associated with the progression to chronic 

HCV infection.21 Some of the reasons proposed for these defects include the high HCV 

viral mutation rate, decreased secretion of antiviral cytokines, decreased cytolytic ability 

of cytotoxic T-cells, and antagonistic peptides.21 

Lastly, many studies have shown that various T-cell subtypes in addition to those 

mentioned are involved in HCV eradication, and different processes lead to different 

impairment in their functions which could all play a role in the progression to chronic 

HCV infection.21 In addition, patients who are “positive for HCV RNA and/or anti-HCV 

antibodies type I anti-liver kidney microsome antibodies, which also recognize 

cytochrome P450 (CYP)” enzymes.21 These are autoreactive mononuclear cells, and they 

are present in the peripheral blood and lymphoid tissues, resulting in a variety of 

symptoms.21 

As has been mentioned, different HCV quasispecies within an infected individual 

express different mechanisms to avoid host immune responses.21 Although more research 

needs to be done, the contribution of the various genotypes to the progression to chronic 
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HCV infection is similar.21 However, an association has been shown with infection by 

HCV genotype 1b and more severe liver complications from HCV infection.21 

In addition to evasion and disruption of host defense mechanisms, HCV-induced 

insulin resistance, oxidative stress, and hepatic steatosis all contribute to HCV 

pathogenesis.21 HCV infection effects host metabolism leading to a variety of conditions 

including insulin resistance.21 The main HCV viral protein responsible for insulin 

resistance is the HCV-core protein.21 Insulin resistance then leads to increased fatty acid 

synthesis, which in turns increases the activities of enzymes associated with fatty acid 

synthesis and the production of intermediate metabolites.  

HCV infections are also associated with the induction of oxidative stress in liver 

cells.21 The HCV-core protein and the HCV NS proteins induce the oxidation of 

glutathione and Ca2+ uptake into the mitochondria, and the activation of the NADPH 

oxidase enzyme, which all contribute to the generation of reactive oxidative species 

(ROS).21 This results in the generation of oxidative stress markers in the liver and in the 

blood stream.21 Some of these markers then lead to inflammation, the generation of an 

immune response, and apoptosis of liver cells.21 

Furthermore, HCV infections are associated with hepatic steatosis.21 The main 

protein involved with hepatic steatosis is the HCV-core protein.21 The likelihood of the 

development of steatosis in individuals with HCV infections varies among the HCV 

genotypes, with genotype 3 being the most strongly associated with hepatic steatosis.21 

HCV-induced hepatic steatosis is developed by three processes.21 First, HCV infections 

impair the liver cell’s ability to secrete VLDL and hence lipids.21 Second, HCV 

infections induce the formation of free fatty acids by increasing the activity of lipid 
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forming enzymes.21 Last, HCV infections induce the downregulation of receptors and the 

mitochondrial beta-oxidation pathway that are involved in degrading free fatty acids.21 

Although data is sparse, of those with HCV infections, about 25-30% will develop 

cirrhosis in 20-30 years.22 Of those with cirrhosis, more than 25% will develop end-stage 

kidney failure or hepatocellular carcinoma, which are fatal conditions unless the patient 

can receive a transplant.22 However, HCV infections that have not yet hit the cirrhosis 

stage are not harmless.22 The patient can potentially suffer a wide range of conditions in a 

variety of organ systems.22 These conditions can result in emotional depression, fatigue, 

and decreased physical and social function. Patients with these conditions caused by 

HCV infections exhibit a 15% increase in hospital visits.22 

 Mortality rates increased dramatically from 1999 to 2008.22 The mortality rate at 

the end of that period was approximately 0.005%, however only about 40-50% of those 

who have died and had an HCV infection were diagnosed at the time of death, so the 

figure could be higher.22 

Prevention of Hepatitis C infections 

 Currently there are no vaccines for the prevention of HCV infections.4 The only 

thing people can do is be aware of and decrease the risks of HCV infections. This 

includes not sharing used needles for IV drug user.4 For travelers, people should be 

mindful of the cleanliness and sterilization of medical equipment in the country they are 

traveling to if they are planning to receive medical treatment.4 Travelers should be 

especially cautious if receiving a blood donation overseas as not all countries currently 

screen for HCV.4 Lastly, travelers should be mindful of the equipment used when getting 

tattoos or piercings overseas.4 
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 Adequate prevention of HCV will require a worldwide effort, and will in large 

part depend on the ability of lesser developed nations to develop comprehensive 

screening and prevention awareness programs3. In addition, HCV infections will continue 

to spread unless efforts to properly diagnose and treat infected individuals increases as 

well3. Unlike other infectious diseases such as HIV, HCV lacks largescale advocacy 

programs which hinders efforts to prevent and control HCV.3,21 

Pharmacologic Treatments of Hepatitis C Infections 

 See Table 4 for a summary of current HCV pharmacologic treatments. The 

variation in genotypes covered depend on factors such as current state of the patient’s 

liver, and whether or not the drugs were given with PEGylated interferon (PEG-IFN) 

and/or ribavirin (RBV).12 The variation in sustained viral response (SVR, a measure of 

cure rates), also depend on the current state of the patient’s liver and whether or not the 

drugs were given with PEG-IFN and/or RBV, as well as the length of treatment, prior 

treatment (and treatment responses), and genotype treated.12 
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Table 4: Summary of HCV drug treatments, genotypes covered, SVR, and side 

effects12 

Brand Drug(s) Genotypes 

Covered 

Sustained 

Viral 

Response 

(SVR) 

Side 

Effects/Issues 

Conventional Drug Treatments 

Pegasys® PEG-IFN 2a All 40-56% 

(w/RBV, 

genotype 1), 

20-29% 

otherwise 

Many, no oral 

dosage forms, 

injection only 

PegIntron® PEG-IFN 2b All 19-54% 

(w/RBV, 

genotype 1), 

76-93% 

(w/RBV, 

genotypes 2, 3) 

Many, no oral 

dosage forms, 

injection only 

New DAA’s 

Copegus®/Rebetol®/ 

Ribasphere® 

ribavarin 

(RBV) 

All (used 

w/PEG-IFN) 

Not effective as 

monotherapy 

Hemolytic anemia, 

birth defects 

Daklinza® daclatasvir 1, 3 53-98% Mild fatigue, 

headache, nausea, 

diarrhea 

Zepatier® elbasvir, 

grazoprevir 

1, 4 73-100% Mild fatigue, 

headache, nausea, 

diarrhea 

Technivie® ombitasvir, 

paritprevir, 

ritonavir 

4 91-100% Severe liver injury 

Viekira Pak® ombitasvir, 

paritprevir, 

ritonavir, 

dasabuvir 

1 85-100% Severe liver injury 

Olysio® simeprevir 1 40-97% Rash, 

photosensitivity, 

itching, nausea 

Harvoni® ledipasvir, 

sofosbuvir 

1, 4-6 60-100% Mild fatigue, 

headache 

Sovaldi® sofosbuvir 1-4 10-100% Mild fatigue, 

headache 

Epclusa® sofosbuvir, 

velpatasvir 

1-6 50-100% Mild fatigue, 

headache 

Mavyret® glecaprevir, 

pibrentasvir 

1-6 86-100% Headache, fatigue 
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See Table 5 for a summary of current HCV drug treatments, their most common 

treatment length, and costs associated with each. The cost per week is based off standard 

dosing for each drug, and is used to compare the relative costs between the drug 

options.12 The total cost for the usual treatment is also based off standard dosing for each 

drug, and is used to compare the absolute cost between drug treatment options. None of 

the costs include co-treatment with PEG-IFN and/or RBV.12 

Table 5: Summary of HCV treatments and their associated costs12 

Brand Drug(s) Cost per Drug 

per Week 

Usual 

Treatment 

Length 

Total Cost for 

Usual Drug 

Treatment 

Conventional Drug Treatments 

Pegasys® PEG-IFN 2a $770 48 $37,000 

PegIntron® PEG-IFN 2b $700 48 $33,600 

New DAA’s 

Copegus®/Rebetol®/ 

Ribasphere® 

ribavarin 

(RBV) 

$550 to $850 48 (used 

w/PEG-IFN) 

$26,400 to 

$40,800 

Daklinza® daclatasvir $5,250 12 $63,000 

Zepatier® elbasvir-

grazoprevir 

$4,550 12 $54,600 

Technivie® ombitasvir, 

paritprevir, 

ritonavir 

$6,387.75 12 $76,653 

Viekira Pak® ombitasvir, 

paritprevir, 

ritonavir, 

dasabuvir,  

$6,943.25 12 $83,319 

Olysio® simeprevir $5,530 12 $66,360 

Harvoni® ledipasvir, 

sofosbuvir 

$7,875 12 $94,500 

Sovaldi® sofosbuvir $7,000 12 $84,000 

Epclusa® sofosbuvir, 

velpatasvir 

$6,230 12 $74,760 

Mavyret® glecaprevir, 

pibrentasvir 

$3,000 8 $24,000 
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Screening for Hepatitis C Infections 

 Given that a large percentage of those with HCV infections are asymptomatic, 

HCV infections are often undiagnosed. Those asymptomatic are usually diagnosed when 

testing or screening for other reasons, such as elevated alanine aminotransferase levels 

during routine blood testing.8 Given the often asymptomatic nature of HCV and that 

conventional Peg-IFN/RBV treatments exhibit many side effects and were only 

sometimes successful, routine HCV screening was not recommended. However, with the 

new and improved direct acting antivirals (DAA’s) (90-100% sustained viral response 

rates at 12 weeks and practically no side effects), there has been a renewed focus on HCV 

screenings.8 However, because the new treatments are significantly more expensive, total 

costs need to be considered if routine screening is to be recommended.8 

 Based on financial considerations (cost-effective analysis and cost-utility 

analysis), screening is recommended for drug users, birth cohorts, high-risk populations, 

and the general population, however, screening programs for prisoners does not appear to 

be a good investment.8 

 From a clinical and public health perspective, the following populations are 

recommended for routine screening for HCV infections: people who have ever used IV 

drugs, patients who have receive clotting factors prior to 1987, long-term hemodialysis 

patients, people with persistent high levels of alanine aminotransferase enzymes, people 

infected with HIV, people who have received blood from a donor later diagnosed with 

HCV, people who have received blood (or its components), or an organ transplant prior 

to July 1992, people who have had accidental needle or sharps pricks, people who have 

had mucosal exposure to HCV infected blood, and children born to women with HCV 
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infections.18 People who might benefit from routine HCV screening include: people who 

have had tissue transplants, people who use non-IV illegal drugs, people with a history of 

tattoos and/or body piercings, people with a history or multiple sex partners or STDs, and 

long-term steady sex partners of those who have HCV infections.18 People who do not 

need routine HCV screening include: healthcare and public safety workers, pregnant 

women, nonsexual contact with those with HCV infections, and the general population.18 

Testing and Diagnosis for Hepatitis C Infections 

There are two tests for the detection of HCV.4 One is a nucleic acid amplification 

test for HCV RNA in the bloodstream.4 The other is an IgG antibody assay for HCV 

antibodies. There are no IgM antibody assays for early or acute infections.4 This means 

that a positive result from the IgG assay will not be able to distinguish between a person 

who has previously been infected with HCV and has since cleared the infection, or 

someone with a current chronic infection.4 Therefore, the nucleic acid amplification test 

must follow a positive IgG assay to confirm the infection.4 

 HCV RNA appears in the blood before the IgG anti-HCV antibodies appear by 

several weeks, so the nucleic acid amplification test can be used as an early test for HCV 

infection.21 The IgG antibody assays are enzyme immunoassays and chemiluminescence 

immunoassays against recombinant HCV proteins.21 Several generations of these IgG 

assays against various different HCV proteins have been developed and performed poorly 

with a degree of false positives.21 However, the current fourth generation assay has 

higher specificity and sensitivity.21 
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 A further problem with diagnoses and distinguishing between acute and chronic 

HCV infections are that some people with a chronic HCV infection to one genotype may 

develop a second, acute HCV infection to another genotype.21 
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CHAPTER 3: METHODS 

Research Design 

 The study was conducted in two phases. The first phase was an exploratory 

qualitative, semi-structured interview. The second phase was a quantitative survey in 

which the survey instrument was developed by the interview in the qualitative interview. 

Furthermore, given the small target population and number of responses, selected data 

was investigated further for discussion and possible associations. The phases and their 

relative proportion of the project can be seen in Figure 1. 
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Figure 1: Diagram of research design 
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Interview and Survey Design 

A semi-structured interview was created to be used in the first part of the project. 

Interview questions were created based on what were thought to be possible 

considerations in choosing drug treatments for inmates infected with HCV and questions 

that would elicit such considerations. Once the interview was created, the project was 

submitted to the IRB and approved as Exempt under project number 1003534-1. The 

interview questions are listed in the Appendix A. 

A decision maker for one state was then identified using purposeful, convenience, 

critical case sampling,13 by searching websites for state prisons for people in job position 

who might have authority at the state level. A state decision maker with whom there was 

ready-access was identified. This person was contacted and agreed to a one-hour, semi-

structured, recorded, interview. The results of the interview were then used to guide 

survey development for the second part of the study. During the interview, a document 

containing the contact information of the members of the Coalition of Correctional 

Healthcare Authorities which included members from all states at the state level as well 

as Washington, D.C. was provided to the researchers.   The names on document would 

serve as the target population for this study. 

 Topics that were discussed during the interview were drafted into a series of 

questions that would become the survey instrument used for this study. Once finalized, 

survey items were then entered into Creighton BlueQ1 for distribution. The survey 

instrument is provided in Appendix B. 
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Survey Distribution 

The contact info of all 51 decision makers (the original interviewee, those for the 

other 49 states, and the individual for Washington, D.C.), was entered into a comma-

separated values (CSV) file that could be uploaded into Creighton BlueQ1 such that each 

individual would have a unique weblink associated with them which they would use to 

complete the survey. 

 Prior to survey distribution, three emails were drafted. The first email introduced 

the researchers, explained the study, described that participation is voluntary and that 

they may stop at any time for any reason, that they may reply with questions, that they 

may request survey results, and provided the unique weblink generated from Creighton 

BlueQ1 (Appendix C). It also explained that they can choose to receive a pdf version of 

the survey which they could return by email or fax. The second and third emails were 

simply reminder emails reminding the participants of the study, explaining that 

participation is voluntary and may be stopped at any time, explaining that they may 

respond with questions, that they may request survey results, and again including the 

unique weblink associated with them. Once everything was finalized, an addendum was 

submitted to the IRB under the same project number for Exempt Status approval. The 

IRB responded indicated that no further approvals were necessary and gave permission to 

continue with the study. The emails are provided in Appendices D and E. 

The first email was sent out to all 51 decision makers the week of September 11, 

2017. The second email was sent a week later to those who had not yet completed the 

survey, and the third was sent another week later to those who still had not yet completed 

the survey. The survey was closed on October 13, 2017, however, one respondent who 
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was given a pdf version of the survey prior to the closing of the survey returned it on 

November 6, 2017. 

Respondent Issues 

 Two potential respondents replied indicating that they had their own applications 

and procedures before participating in the study. The applications were completed and 

follow through was conducted to the extent possible, however, none of these cases 

resulted in a completed survey. 

Three potential respondents replied indicating that their weblink was not working 

and a pdf version of the survey was emailed to them; however, only two completed the 

pdf. 

Several potential respondents replied indicating that they would forward the 

survey to someone more appropriate to complete the survey, although only some would 

go on to complete the survey. 

Some emails were bounced back as undeliverable due to various reasons. In one 

case, the contact info was not entered correctly. Those potential participants were sent the 

same emails as all the others (introduction and reminders) directly rather than through 

Creighton BlueQ1. In another case, the decision maker no longer worked in his or her 

position. In all but one instance, their successor was searchable via the internet and they 

were sent the same emails (introduction and reminders) directly rather than through 

Creighton BlueQ1. In one instance for which their successor or other alternate could not 

be found, nobody from that state received the survey and hence was not included in this 

study. 
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After the third reminder email, several potential participants had their email 

accounts setup to reply that they would be out of town for a conference (almost all were 

for the same date range). No further follow up was conducted as they received the first 

two emails. 

There were two partial completions of the survey, however, the questions 

pertaining to the considerations used when choosing drug treatments for inmates infected 

with HCV were not answered and hence they were not counted as a response. 

One respondent replied indicating that they may not have the relevant information 

to complete the survey. This person was encouraged to complete the survey anyway; 

however, no useful data was provided in the core questions of drug treatments available, 

first line drug therapy, and considerations used in treating inmates, and hence this 

response was not included in the analysis. 

Some potential participants simply indicated that they choose not to participate in 

the study and hence did not receive any further emails (if in response to either of the first 

two emails). 

Several of those who completed the survey indicated that they would like to see 

the results, and will be given the results upon completion of the study. 

Data Cleansing 

 Completed surveys were aggregated and analyzed using descriptive statistics on 

Statistical Package for the Social Sciences (SPSS)2. Surveys that were completed via pdf 

were manually entered into SPSS2 database. Filters were used to only include completed 

surveys with useful data. 
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For blank responses and answers not selected, if the SPSS2 software left the 

answers blank, then the manually entered responses were left blank as well. Otherwise, if 

the software entered -99, code for missing data, then -99 was entered for the manual 

responses as well. Question 21 was intended to take only a numeric answer, however, one 

PDF respondent wrote out a full sentence, so a code designated -98 was created for that 

response. 

Many of the variable names for the questions and their corresponding numbers 

were cleaned up and renamed from the names the SPSS2 software gave them to increase 

readability. Some response types were defaulted to “scale” by the SPSS2 software but 

were changed to “nominal” when the responses were in fact categorical. 

Regarding three of the questions, groups were created to place the responses to 

collapse the data. The data were reviewed and recoded to categories identified by the 

primary researcher for these groups.  With regards to Question 2, professional 

backgrounds were grouped and categorized into either “healthcare” or “non-healthcare.” 

With regards to Question 6, the listed drugs available were grouped and categorized into 

either “DAA’s Available” for responses that included at least one DAA or “DAA’s Not 

Available” for responses that did not include at least one DAA. Similarly, with Question 

7, the listed drugs given as the first option were grouped and categorized into either 

“DAA’s Given First” if at least one DAA was selected as a drug that may be given first 

line and “DAA’s Not Given First” if no DAA was selected as given first line. 

Recoding of Free Text Responses 

 Regarding Question 2, many respondents entered “Other Healthcare” for their 

professional background, but then indicated fields in areas such as administration and 
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financing. For the purposes of this study, only those with clinical degrees and/or those 

worked in clinical settings were considered “Other Healthcare.” One respondent who 

marked “Other Healthcare” wrote “HC Financing,” and this answer was recoded to 

“Finance/Economic.” Others were recoded to “Other.” 

 Regarding Question 4, one respondent indicated “No” to whether inmates get 

tested but then wrote in the “Depends” field “If Hx of HCV or +HIV.” This answer was 

recoded to “Depends.” 

 Regarding Question 5, one respondent wrote in the “Other” field that “since Jan 

2017 all new indrafts get tested, inmates can request testing at any time.” This was 

recoded to “Not mandatory, but inmates can request to be tested” since that is the current 

status in the state of that respondent and the intent of this question was to get information 

on how testing is done during incarceration as opposed to at intake. 

Regarding Question 6, one respondent wrote in the “Other” field “new 

pangenotypic drug abbie [sic].” This would correspond to the drug Mavyret® from 

AbbVie, so that answer choice was selected and “Other” deselected. Also regarding 

Question 6, several respondents only marked “Other” and wrote in comments along the 

lines of “any of the above.” Those were all recoded select all possible drug treatments 

listed and deselect “Other.” Similarly, for Question 7, some of the comments in the 

“Other” field wrote comments such as “any,” “depends on genotype,” and “decisions 

made by outside experts.” These were all recoded to select all the drug treatments listed 

and deselect “Other.” 

For questions 9-20, the possible answers were “Yes,” “No,” and “It Depends” 

followed by “What does it depend on?” All comments that were written in and 
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interpreted where possible to recoded as “Yes” or “No.” All others were discussed 

separately.  

Data Analysis 

Frequencies of the responses given were tabulated. For interesting cases resulting 

from the data, those survey responses were looked at individually to identify any 

associations that could be extrapolated from the results. Maps were created to highlight 

those with decision makers who completed the survey, and those that did not, and those 

that expanded Medicaid coverage, and those that did not. 
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CHAPTER 4: RESULTS and DISCUSSION 

Response rate and correlation to Medicaid expansion 

Fifty-one emails were sent out with the first email. A total of 24 (47.06%) 

respondents attempted the survey, a total of 22 (43.14%) completed the survey, and a 

total of 21 (41.18%)surveys used for analysis. See Figure 2 for a distribution of states that 

completed the survey. 

Figure 2: Distribution of states that completed the survey. 

 

 A total of 33 out of 51 states expanded.23 These states span the entire country and 

are also not specific to any geographic region. See Figure 3 for a distribution of states 

that have expanded Medicaid. 
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Figure 3: Distribution of states that have expanded Medicaid.23 

 

See Figure 4 for a map combining both distributions. 
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Figure 4: Combined map of states that completed the survey and/or expanded 

Medicaid. 

 

Discussion 

Survey respondents were from states from across the country and were not 

correlated to any specific geographic region. And no correlation could be found by 

decision makers who have completed the study and states that have expanded Medicaid. 

 

 

 

Professional background 
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Data on the careers of those who have completed the survey is below. Table 6 

lists the job titles of those who completed the survey, and Table 7 lists their professional 

backgrounds and their frequencies. 

Table 6: List of job titles among those who have completed the survey 

 

Table 7: List of professional backgrounds and their frequencies 

Professional Background Number of Responders (%) 

Physician 10 (47.6%) 

Public Health 3 (14.3%) 

Other Healthcare 5 (23.8%) 

Legal 0 (0.0%) 

Law Enforcement 1 (4.8%) 

Financial/Economic 1 (4.8%) 

Business 1 (4.8%) 

Politics 1 (4.8%) 

Other (non-Healthcare) 4 (19.0%) 

 

• Assistant Deputy Commissioner Clinical Services 

• Bureau Director of Health Services 

• Chief Medical Officer/Deputy Commissioner 

• Chief Medical Officer 

• Chief Pharmacist 

• Corrections Health Care Administrator 

• Deputy Administrator, Support Services 

• Deputy Director 

• Deputy Director, Health Services 

• Deputy Director, Health Services 

• Deputy Medical Director 

• Director of Clinical Services 

• Director of Health Services 

• Director of Healthcare Operations 

• Health Services Administrator 

• Health Services Director 

• Infection Control Manager 

• Medical Director NDOC 

• Medical Director 

• Medical Program Director 

• State of Alaska Department of Corrections Chief Medical Officer 



37 

 

Respondents were able to select more than one answer if applicable. These responses were 

then grouped into “Some Healthcare” and “No Healthcare.” Table 8 shows those results. 

 Table 8: Professional background sorted into groups 

Professional Background Number of Responders (%) 

Some Healthcare 16 (76.2%) 

No Healthcare 5 (23.8%) 

 

Discussion 

One respondent listed Chief Pharmacist, and another Infection Control Manager. 

Otherwise, all listed various forms of Medical Director or Health Services Administrator. 

Statistical analyses were going to be done on associations between having a 

healthcare background and the availability and use of the DAA’s; however, given 

lopsided number of respondents in these groups, those analyses cannot be done. 

However, the surveys of those two respondents who did not list any healthcare related 

backgrounds were individually investigated and will be discussed at the end of the 

chapter. 

Percent of inmates for which the respondent is responsible that have been diagnosed 

with HCV 

 Table 9 shows the data on the percent of inmates for which the respondent is 

responsible that have been diagnosed with HCV. 

Table 9: Percent of inmates for which the respondent is responsible that have been 

diagnosed with HCV. 

Percent of inmates the respondent is 

responsible for diagnosed with HCV 

Number of Respondents (%) 

2% 1 (4.8%) 

3% 1 (4.8%) 

4% 1 (4.8%) 

8% 1 (4.8%) 

10% 3 (14.3%) 

11% 2 (9.5%) 

13% 2 (9.5%) 

14% 3 (14.3%) 



38 

 

15% 1 (4.8%) 

20% 1 (4.8%) 

24% 1 (4.8%) 

25% 1 (4.8%) 

28% 1 (4.8%) 

29% 1 (4.8%) 

100% 1 (4.8%) 

 

Discussion 

One respondent entered 100% as their response. It is highly unlikely that every 

individual in that state’s prison system has been diagnosed with HCV. It is possible that 

this respondent misinterpreted the question as “What percent of inmates infected with 

HCV are you responsible for?” and of course the respondent would be responsible every 

inmate. Regarding the remaining responses, there is a wide range of data from which 

associations would be difficult to draw. 

HCV Testing for inmates at intake and during incarceration 

Table 10 lists the results of whether an inmate gets tested for HCV upon 

incarceration. 

Table 10: Upon incarceration, does an inmate get tested for HCV? 

Upon incarceration, do inmates get tested 

for HCV? 

Number of Responders (%) 

Yes 5 (23.8%) 

No 5 (23.8%) 

Depends 11 (52.4%) 

 

Approximately half of the respondents indicated that testing for HCV infection upon 

incarceration depends on certain factors. All factors entered in the survey were either 

based on a history of risk factors, intake screening, results of biomarkers, and/or inmate 

request. One respondent also mentioned that they provide education along with voluntary 

testing. 
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Table 11 lists whether testing for HCV is mandatory or whether it can be 

requested while incarcerated. 

Table 11: How do inmates get tested for HCV? 

How do inmates get tested for HCV while 

incarcerated? 

Number of Responders (%) 

Mandatory testing 4 (19.0%) 

Not mandatory, but inmates can request to be 

tested 

12 (57.1%) 

Other 5 (23.8)% 

 

Among the respondents who chose “Other,” one entered that they have opt-out 

testing, whereas the responses of the others all centered on whether the inmate has risk 

factors of if they inmate is symptomatic. 

Discussion 

While it appears that not all states offer testing upon incarceration, all states at the 

very least allow an inmate to request testing during their incarceration. 

Drug treatments available and usually given as the first option at their institution 

Below is data on the drug treatments available and usually given as the first 

option to the inmates infected with HCV in a given state. Table 12 lists the drug 

treatments available and those usually given as the first option. 
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Table 12: List of drug treatments available and those usually given as the first option 

Drug Treatment Treatment Available 

Number of Responders (%) 

Tx Given As First Option 

Number of Responders (%) 

Pegasys® 

w/Copegus®/Rebetol®/ 

Ribasphere® (PEG-IFN 2a 

w/RBV) 

9 (42.9%) 4 (19.0%) 

PegIntron® 

w/Copegus®/Rebetol®/ 

Ribasphere® (PEG-IFN 2b 

w/RBV) 

7 (33.3%) 4 (19.0%) 

Daklinza® (daclatasvir) 8 (38.1%) 3 (14.3%) 

Zepatier® (elbasvir, 

grazoprevir) 

13 (61.9%) 7 (33.3%) 

Technivie® (ombitasvir, 

paritprevir, ritonavir) 

5 (23.8%) 3 (14.3%) 

Viekira Pak® ((ombitasvir, 

paritprevir, ritonavir, 

dasabuvir) 

11 (52.4%) 6 (28.6%) 

Olysio® (simeprevir) 7 (33.3%) 3 (14.3%) 

Harvoni® (ledipasvir, 

sofosbuvir) 

21 (100.0%) 19 (90.5%) 

Sovaldi® (sofosbuvir) 12 (57.1%) 6 (28.6%) 

Epclusa® (sofosbuvir, 

velpatasvir) 

20 (95.2%) 14 (66.7%) 

Mavyret® (glecaprevir, 

pibrentasvir) 

11 (52.4%) 9 (42.9%) 

Other 2 (9.6%) 3 (14.3%) 

 

Table 13 lists the results of whether a DAA in general is available at the 

respondents’ institutions, and Table 14 lists the results of whether a DAA in general is 

usually given as the first option. 

Table 13: Are DAA’s available in their state prisons? 

Drugs Available Number of Responders (%) 

DAA’s available 21 (100%) 

DAA’s not available 0 (0.0%) 
 

Table 14: Are DAA’s usually given as the first option in their state prisons? 

Drugs given as first option Number of Responders (%) 

DAA’s 20 (95.2%) 

Not DAA’s 1 (4.8%) 
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Discussion 

All of the respondents indicated that DAA’s are available in their state prisons, 

and all but one respondent indicated that DAA’s are usually given as the first option. The 

results indicate that DAA’s are available and being utilized in state prisons regardless of 

the decision maker’s professional background or whether the state expanded Medicaid. 

Influence of drug companies 

 Table 15 shows the results of whether drug companies attempt to influence their 

decisions when choosing drug treatments. 

Table 15: Do drug companies attempt to influence your treatment decisions when 

choosing HCV drug treatments? 

Influence of drug companies Number of Responders (%) 

Yes 9 (42.9%) 

No 12 (57.1%) 

 

Responders mentioned that methods included that drug companies offer discounts 

and set up meetings or drug presentations. One responder mentioned that drug companies 

brief them on the education of their medications. 

Discussion 

It is important to note that less than half of the respondents indicated that drug 

companies are not trying to influence their decision making when choosing drug 

treatments for HCV infected individuals. Given all responders indicated that DAA’s are 

available in their state and all but one usually provide them as the first option, the DAA’s 

are being utilized with or without the influence of drug companies. This suggests that 

their superior therapeutic benefits outweigh their higher costs. 
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Considerations 

Below is a list of the potential considerations decision makers use when making 

drug treatment decisions for inmates infected with HCV. Table 16 lists the considerations 

decision makers use. The responses only indicate whether the item mentioned factors in 

their decision making, and not how much weight it is given when decisions are made. 

Table 16: List of considerations decision makers use when treating inmates infected 

with HCV 

Consideration Number of “Yes” responses 

Therapeutic efficacy 21 (100%) 

Safety 21 (100%) 

Treatment guidelines 21 (100%) 

Financial considerations 11 (52.4%) 

Whether the inmate is early on in the disease 14 (66.7%) 

Current severity of illness 21 (100%) 

Legal ramifications 6 (28.6%) 

Incarceration remaining 17 (81.0%) 

Whether the inmate will resume risky 

behavior upon release 

3 (14.3%) 

Whether the inmate may spread the disease 9 (42.9%) 

Are drug rehab programs provided 20 (95.5%) 

Can inmates refuse treatment 20 (95.5%) 

 

Discussion 

All of the respondents indicated that the therapeutic efficacy, safety, and 

treatment guidelines factor into their decision making when choosing drug treatments for 

HCV treatment. With one other exception these were the only considerations that all 

respondents marked a “Yes” response. From the perspective of a healthcare professional, 

this is what is desired. And this agrees the findings that DAA’s are available in all 

respondents’ states and are usually given as the first option in all but one, regardless of 

the influence of drug companies. 
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 Approximately half of the respondents indicated that financial considerations 

factor into their decision making when choosing drug treatments for HCV infected 

inmates. However, this does not appear to affect the availability and use of the DAA’s in 

state prisons. 

 Two out of three respondents indicated that whether the inmate is early in the 

disease factors into their decision making. Although not asked in the survey, this may 

indicate that drug treatment is withheld in inmates who are early in the disease. If true, 

this is undesirable from a healthcare perspective since delaying treatment decreases the 

likelihood of achieving SVR, increases the likelihood of complications, and increases the 

opportunity for the inmate to spread the disease. Furthermore, all respondents indicated 

the current severity of the inmate’s illness factors into their decision making. Although 

not asked in the survey, this may indicate that some level of triage is being done in which 

those with more advanced disease get treatment priority. This reflects the reality that 

prison systems have limited resources and agrees with the findings that many respondents 

factor in financial considerations and how early an inmate is in the disease state. 

 Less than a third of the respondents indicated that legal ramifications, such as fear 

of being sued by the inmates for inadequate medical treatment, factor into their decision 

making. The fact only a few respondents marked a “Yes” answer may be because DAA’s 

are available in each respondents’ state and are usually given as the first option in all but 

one and hence no need to fear litigation. 

 Approximately four out of five respondents marked that the inmate’s remaining 

length of incarceration factors into their decision making. This may mean that if an 

inmate is about to be released, treatment may be withheld. This may not be as undesirable 
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as it appears on the surface. If the inmate does not have the ability to continue their HCV 

drug therapy after release, they run the risk of missing doses. HCV is a rapidly mutating 

virus, even a single missed dose from a DAA can lead to a treatment failure and the need 

to try a new drug. Each treatment failure lowers the likelihood of achieving SVR. 

Therefore, it is more beneficial for the inmate to not begin treatment unless it can be 

assured that the inmate will be able to complete the full treatment. 

 Very few respondents indicated that they factor in whether the inmate will resume 

risky behavior upon release, and just under half whether the inmate will spread the 

disease. If these numbers are low because the inmates are being treated regardless then 

this is desirable from a healthcare perspective. All but one respondent indicated that their 

state provides drug rehabilitation programs, and all but one indicated that inmates can 

refuse treatment. The one respondent who did not mark a “Yes” answer for their state 

providing drug rehabilitation programs noted they are “limited” in their state as opposed 

to not at all. 

Medical and Drug Budget 

 Table 17 shows how many respondents indicated whether there is a separate 

budget for medications from their overall healthcare budget. Table 18 shows the percent 

of the medication budget that is used for HCV drug treatment for those that marked 

“Yes” and Table 19 shows the percent of the overall healthcare budget that is used for 

HCV drug treatments for those that marked “No.” 

Table 17: Is there a separate medication budget from the overall healthcare budget? 

Separate Medication Budget Number of Responders (%) 

Yes 4 (19.0%) 

No 17 (81.%) 
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Table 18: Percent of medical budget that is used for HCV drug treatments for 

respondents answering “yes” in Table 17 

Percent of Medical Budget Number of Responders (%) 

0 1 (4.8%) 

6% 1 (4.8%) 

35% 1 (4.8%) 

62% 1 (4.8%) 

 

Table 19: Percent of overall healthcare budget that is used for HCV drug treatments 

for respondents answering “no” in Table 17 

Percent of Overall Healthcare Budget Number of Responders (%) 

0 7 (33.3%) 

0.5% 1 (4.8%) 

2% 1 (4.8%) 

2.5% 1 (4.8%) 

4% 1 (4.8%) 

6% 1 (4.8%) 

7% 1 (4.8%) 

10% 1 (4.8%) 

21% 1 (4.8%) 

 

Discussion 

One respondent who did not indicate that they have a separate budget for 

medications did not input a number, and another wrote out a sentence mentioning that it 

depends on the number of inmates infected with HCV they have at any given time. Apart 

from those two responses, there was a wide range of responses such that no conclusions 

can be drawn. It is interesting to note that a number of respondents entered “0.00” as the 

percent of their budget that is used for HCV treatments. It is possible that this question 

was misinterpreted. 

Other Results 

 All respondents indicated that there are institutional protocols in place at their 

institutions. Table 20 shows the results about whether the respondents’ institutions have a 

closed formulary. 
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Table 20: Do their institutions have a closed formulary 

Closed Formulary Number of Respondents (%) 

Yes 6 (28.6%) 

No 15 (71.4%) 

 

 When asked about anything else that should be known about how they decide 

drug treatments for HCV infected inmates, one respondent mentioned that they have a 

panel of healthcare professionals involved in the process. Four respondents mentioned 

that they follow the guidelines set forth in the Federal Bureau of Prisons Guidelines. Two 

respondents mentioned that they follow their states’ Medicaid guidelines as their 

standards for their state prison population. One respondent mentioned that they have a 

program to ensure continuity of treatment for those who will continue treatment upon 

release. 

Investigations of Selected Survey Responses 

 One respondent listed “law enforcement” as their professional background. 

Another listed “financial/economic,” “business,” “politics,” and “HC financing,” as their 

professional background (“HC” in this case was assumed to be “healthcare”). Exploring 

the rest of their responses indicated that even though this respondent did not have a 

healthcare background, DAA’s were still available and given as first line in that person’s 

state, and therapeutic efficacy, safety, and guidelines still were part of their decision-

making process for choosing drug treatments for inmates infected with HCV. However, 

financial considers still factored into the decision-making process for HCV drug 

treatments as well. 

 One respondent listed “healthcare administration” as their professional 

background, which for the purposes of this study was not considered “healthcare” since 
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“healthcare” was considered for practicing healthcare professionals. One listed “senior 

management,” another listed “administrator.” Exploring the rest of their responses 

revealed that even though this respondent did not have a healthcare background, DAA’s 

were still available and given as first line in that person’s state, and therapeutic efficacy, 

safety, and guidelines still were part of their decision-making process for choosing drug 

treatments for inmates infected with HCV. Furthermore, financial considerations did not 

factor into this person’s decision-making process for HCV drug treatments. 

 One respondent did not list a DAA as usually given as the first option. Exploring 

the rest of their responses, this person did list “other healthcare” as their professional 

background but did specify any further. This respondent marked that drug companies do 

not attempt to influence their decision-making process when choosing drug treatments for 

HCV for inmates infected with HCV. However, several other respondents did as well yet 

indicated that they do give DAA’s as the first option; hence, so it cannot be concluded 

that the decision to use a DAA can be attributed to the drug companies’ attempts at 

influencing these decisions. 
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CHAPTER 5: CONCLUSION 

Further Research 

 This study only assessed which considerations factored into the decision-making 

process when choosing drug treatments for inmates with HCV in prison systems at the 

state level. This study did not investigate the decision-making processes for inmates with 

HCV in other prison systems with the exception of Washington, D.C. More research 

would need to be conducted to examine which considerations factor into HCV drug 

treatments in other prison systems, such as the federal prison system or for-profit prison 

systems. 

Furthermore, this study only examined drug treatments for HCV. More research 

would need to be done to examine considerations for non-pharmacologic treatments for 

HCV and to examine considerations for treatments, both pharmacologic and non-

pharmacologic, for other disease states to paint an overall picture of how decision makers 

in state prisons decide medical treatments for their inmates. 

 In addition, this study did not assess the relative weights of each of the 

considerations into the decision-making process when choosing drug treatments for 

inmates with HCV in state prisons, merely those that were factored in. Although many 

decision makers may have listed the same considerations, how heavily those 

considerations factored into their decision-making was not investigated and may vary 

from decision maker to decision maker. More research would need to be done to further 

clarify how much each consideration factors into the decision-making process. 
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Global Impact 

 This study was conducted in the United States and the results cannot be applied 

internationally. It was conducted at the state level in the United State, and other countries 

govern themselves administratively different than the United States. Furthermore, other 

countries have different mechanisms of funding healthcare both for prisoners and the 

general population, so the factors that go into decision-making when choosing drug 

treatments for hepatitis C may be different. However, this survey can serve as a basis for 

a similar survey conducted in another country to ascertain the same information about 

that country. 

Strengths and Limitations 

 Both a strength and a limitation of this study is the small population size. The 

entire population (decision makers in the 50 states and Washington, D.C.) was contacted 

to complete the survey; thus, no sampling methodology was necessary in the second 

phase of the study. However, a survey completion rate of approximately 40% means that 

associations and conclusions would be hard to make. The study was not powered to make 

any conclusions of statistical significance; hence, only percentages were reported. 

 Another limitation is that the findings are only from the decision makers’ points 

of view. No concrete utilization data was examined to observe whether the new were 

indeed being administered. Nor were healthcare providers who operate at the patient-care 

level surveyed. 

Conclusion and Implications 

 The findings show that, according to the decision makers’ reported responses, the 

new DAA’s are available in all states reported and given as first line treatment in all 
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states reported except one. This implies that the high costs of the newer DAA’s are not 

barrier to access for this population. Furthermore, therapeutic efficacy, safety, and 

guidelines factor into the decision making process for choosing HCV treatments in all 

responses received, whereas financial considerations factor into the decision making 

process for just over half of the responses received. 
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APPENDICES 

 

Appendix A: Interview 

 

1. Have there been any inmates infected with hepatitis C? 

2. Approximately what percentage of inmates a year are infected with hepatitis C, 

either from before or during incarceration? 

3. Do recently incarcerated inmates get tested for hepatitis C? 

a. Are they new arrests? 

b. Are they transfers from other prisons? 

4. Are inmates routinely tested for hepatitis C while incarcerated? 

a. How often are inmates routinely tested? 

5. What drug treatments options are available at your disposal to treat inmates infected 

with HCV? 

a. Which of these treatments are given? 

6. What goes into the decision making process when choosing which drug treatments 

are given to those infected with hepatitis C? 

a. Are the costs associated with hepatitis C drug treatments a significant part 

of your drug/medical budget? 

7. Are inmates allowed to refuse treatment? 

a. What proportion of those infected with hepatitis C refuse treatment? 

8. What proportion of your drug/medical budget is directed towards treatment for 

hepatitis C? 

9. How do you manage the dilemma between choosing the best treatments available 

while simultaneously being fiscally responsible? 

  



54 

 

Appendix B: Survey 

 

1. What is your job title? 

a. _________________ 

2. What is your professional background? Select all that apply. 

a. Physician 

b. Public Health 

c. Other Healthcare _________________ 

d. Legal 

e. Law Enforcement 

f. Financial/Economic 

g. Business 

h. Politics 

i. Other _________________ 

3. Please estimate the percentage of inmates you are responsible for that have been 

diagnosed with hepatitis C (HCV). 

a. __________% 

4. Upon incarceration, does an inmate get tested for HCV? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

5. How do inmates get tested for HCV while incarcerated? 

a. Mandatory testing.  

b. Not mandatory, but inmates can request to be tested. 

c. Testing not done. 

d. Other _________ 

6. What drug treatment options are available to treat inmates infected with HCV? 

Select all that apply. 

a. Daklinza® (daclatasvir) 

b. Epclusa® (sofosbuvir/velpatasvir) 

c. Harvoni® (ledipasvir/sofosbuvir) 

d. Mavyret® (glecaprevir/pibrentasvir) 

e. Olysio® (simeprevir) 

f. Pegasys®/ribavirin (PEGylated interferon 2a/ribavirin) 

g. PegIntron®/ribavirin (PEGylated interferon 2b/ribavirin) 

h. Sovaldi® (sofosbuvir) 

i. Technivie® (ombitasvir/paritprevir/ritonavir) 

j. Viekira Pak® (ombitasvir/paritprevir/ritonavir/dasabuvir) 

k. Zepatier® (elbasvir/grazoprevir) 

l. Other _________ 
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7. What treatments are usually given as the first option for HCV? Select all that apply. 

a. Daklinza® (daclatasvir) 

b. Harvoni® (ledipasvir/sofosbuvir) 

c. Mavyret® (glecaprevir/pibrentasvir) 

d. Olysio® (simeprevir) 

e. Pegasys®/ribavirin (PEGylated interferon 2a/ribavirin) 

f. PegIntron®/ribavirin (PEGylated interferon 2b/ribavirin) 

g. Sovaldi® (sofosbuvir) 

h. Technivie® (ombitasvir/paritprevir/ritonavir) 

i. Viekira Pak® (ombitasvir/paritprevir/ritonavir/dasabuvir) 

j. Zepatier® (elbasvir/grazoprevir) 

k. Other __________ 

8. Do drug companies attempt to influence your decision-making process when 

choosing HCV treatments? 

a. Yes 

i. If yes, how? _________________ 

b. No 

9. Does the therapeutic efficacy of the drugs go into your decision-making process 

when choosing HCV treatments? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

10. Does the safety of the drugs go into your decision-making process when choosing 

HCV treatments? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

11. Do you consider treatment guidelines when choosing HCV treatments? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

12. Do financial considerations go into your decision-making process when choosing 

HCV treatments? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 
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13. Do you hold off on HCV treatments if the inmate is early in the disease to save 

resources to treat more urgent cases? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

14. Does the inmate’s current severity of HCV illness go into your decision-making 

process when choosing to treat HCV? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

15. Do legal ramifications (fear of litigation/lawsuits for example) go into your 

decision-making process when choosing HCV treatments? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

16. Does the inmate’s remaining length of incarceration go into your decision-making 

process when choosing HCV treatments? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

17. Do you consider whether the inmate is likely to resume risky behaviors for 

contracting HCV upon release when deciding to treat HCV? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

18. Do you consider whether the inmate can spread the infection to others when 

choosing to treat HCV? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

19. Do you provide drug rehabilitation programs for inmates? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 
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20. Are inmates allowed to refuse treatment? 

a. Yes 

b. No 

c. Depends 

i. What does it depend on? _________________ 

21. Are medications a separate budget from the overall health care budget you have? 

a. Yes - what percentage of your medication budget goes towards the cost of 

HCV treatment? __________ 

b. No - what percentage of your overall health care budget goes towards the 

cost of HCV treatment? __________ 

22. Does your institution have a closed formulary for HCV treatments? 

a. Yes 

b. No 

c. Varies by facility 

23. Are there institutional protocols in place for HCV treatments? 

a. Yes 

b. No 

c. Varies by facility 

24. Is there anything else about how treatment decisions for HCV are made that you 

think I should know? Please explain briefly here. _________________________ 

 

 

Please email this response back to me at juancastro1@creighton.edu or fax it to me at 

402-280-4809 

 

  

mailto:juancastro1@creighton.edu
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Appendix C: First Email 

 

(1) Invitation 

 

Hello, 

 

My name is Juan Castro and I am fourth year Doctor of Pharmacy and Master’s of 

Pharmaceutical Sciences candidate. I am currently researching whether drug treatments for 

the hepatitis C virus are being prescribed to patients institutionalized in state prisons and 

what influences these decisions. Less than 1.5% of the US population is infected with HCV, 

however that is 17.4% of the US prison population. In recent years, several drugs have 

come out to treat HCV that have shown significantly improved clinical outcomes with 

much less side effects than conventional treatment. However, these newer drugs also come 

at a steep cost. The primary question is: what considerations are taken into account when 

choosing to treat an incarcerated individual infected with HCV? To complete my research, 

I am asking for your assistance in completing an online survey. This project was approved 

by the Creighton IRB Protocol Number 1003534-1. 

 

This survey should take less than 8 minutes to complete. To complete the survey, please 

click on the following link: 

 

http:// 

 

Your individual responses will be kept confidential. Your participation is voluntary, and 

you can discontinue at any time. Your completion of the survey will indicate your consent. 

Data will be reported in the aggregate. Individual responses will not be disclosed. 

 

If you would like to see the final results of the survey please email me directly and I will 

send them out once I have finished analyzing them. 

 

If you have any questions, please contact Juan Castro at juancastro1@creighton.edu. 

 

Thank you for your assistance, 

 

Juan A. Castro 

Doctor of Pharmacy Student, C/O 2018 
Master’s in Pharmaceutical Science Student, C/O 2018 
Creighton University School of Pharmacy and Health Professions 

 

  

mailto:juancastro1@creighton.edu
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Appendix D: Reminder Email 

(2) Reminder 

 

Hello, 

 

Recently I sent you an email asking you for your participation in a survey on drug 

treatments for hepatitis C treatments in incarcerated individuals in state prisons. 

 

This survey should take less than 8 minutes to complete. To complete the survey, please 

click on the following link: 

 

http:// 

 

Your individual responses will be kept confidential. Your participation is voluntary, and 

you can discontinue at any time. Your completion of the survey will indicate your consent. 

Data will be reported in the aggregate. Individual responses will not be disclosed. 

 

If you would like to see the final results of the survey please email me directly and I will 

send them out once I have finished analyzing them. 

 

If you have any questions, please contact Juan Castro at juancastro1@creighton.edu. 

 

Thank you for your assistance, 

 

Juan A. Castro 

Doctor of Pharmacy Student, C/O 2018 
Master’s in Pharmaceutical Science Student, C/O 2018 
Creighton University School of Pharmacy and Health Professions 

 

mailto:juancastro1@creighton.edu
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Appendix E: Final Email 

(3) Final Reminder Email 

 

Hello, 

 

I am writing to follow-up on the email I sent you last week asking for your participation in 

a survey on drug treatments for hepatitis C treatments in incarcerated individuals in state 

prisons. 

 

This survey should take less than 8 minutes to complete. To complete the survey, please 

click on the following link: 

 

http:// 

 

Your individual responses will be kept confidential. Your participation is voluntary, and 

you can discontinue at any time. Your completion of the survey will indicate your consent. 

Data will be reported in the aggregate. Individual responses will not be disclosed. 

 

If you would like to see the final results of the survey please email me directly and I will 

send them out once I have finished analyzing them. 

 

If you have any questions, please contact Juan Castro at juancastro1@creighton.edu. 

 

Thank you for your assistance, 

 

Juan A. Castro 

Doctor of Pharmacy Student, C/O 2018 
Master’s in Pharmaceutical Science Student, C/O 2018 
Creighton University School of Pharmacy and Health Professions 

mailto:juancastro1@creighton.edu



