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MANAGING HIV AND TB CO-INFECTED INMATES  

  

Abstract 

Background:  The incidence of Human Immunodeficiency Virus (HIV) and Tuberculosis (TB) co-infection 
is high in correctional settings relative to the general population.  With advances in anti-retroviral 
treatment, patient survival with HIV has increased when drug regimens are used appropriately. 
However, when HIV and TB co-infection exists, management is more difficult due to drug-to-drug 
interactions (DDI). DDIs can occur at any level of medication administration, including absorption, 
metabolism, transportation, and elimination, which makes management a major challenge for health 
care providers (HCPs).  The purposes of this quality improvement project were to develop and present 
an educational session targeted at HCPs in the prison settings and to evaluate the effects of the 
educational program on HCP knowledge related to the management of HIV and TB co-infected inmates. 
 
Methods:  The educational session was developed based on the CDC recommendations and in 
collaboration with expert nurses and physicians who provide care to HIV inmates. The project evaluated 
the effectiveness of the educational session using a single group, pre and post-test design with 13 
healthcare providers from a single correctional facility in Washington, DC. A 12-item written assessment 
assessed participants’ knowledge of HIV and TB co-infection management, the pharmaco-dynamics and 
pharmaco-kinetics of HIV and TB medications administered to co-infected inmates. 
 
Results:  Correct responses to the knowledge assessment test improved from 69% before the 
educational session to 80% afterwards.  A statistically significant increase in knowledge regarding the 
pharmaco-dynamics and pharmacokinetics of HIV and TB management was established (Z = -2.57, p =. 
01).   
 
Conclusions:  A single educational session was effective at increasing HCP knowledge in the treatment 
and management of HIV and TB co-infected individuals.  However, the outcome of this evidence-based 
project suggests the need for continued reinforcement. In effect, the training session is been made 
available including references and websites for HCPs easy accessibility.  The presentation will be 
modified and incorporated in the required annual refresher courses at the target correctional facility.  
Also in the recommendations is that the actual care of inmates should be reviewed and individualized 
for appropriate management with the ultimate goal of improving health outcomes. 
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BACKGROUND 

Human immunodeficiency virus (HIV) and Tuberculosis (TB) are two infectious diseases that 

continue to pose a significant threat to the public’s health.  Globally, there are about 33.4 million people 

living with HIV (Joint United Nations Program on HIV/AIDS (UNAIDS), 2004; World Health Organization 

(WHO), 2009a), and two billion people who are living with TB (Center for Disease Control and Prevention 

(CDC), 2010; WHO, 2009b).  About 11 million people are co-infected with HIV and TB and approximately 

9% of all new TB cases in adults attributed to HIV worldwide (Corbett et al., 2003). Corbett et al. (2003) 

reported as high as 12% of all TB deaths in 2000 alone were associated with HIV.   

The HIV pandemic has contributed to the resurgence of TB and it has become the leading cause 

of morbidity and mortality among HIV infected patients worldwide (Aaron et al., 2004; Havlir, Getahun, 

Sanne and Nunn, 2008; Sharma, Mohan, and Kadhiravan, 2005; Mukadi, Maher, and Harries, 2001). The 

European Center for Epidemiology Monitoring of AIDS also reported TB as the most frequent indication 

of HIV progression to AIDS (EuroHIV, 2005).  In 2004-end year report, EuroHIV reported that the rate of 

TB in new HIV cases was as high as 56% in some eastern European countries (2005). 

In 2003 Corbett et al. reported, approximately 26% of adult TB cases in the United States of 

America (US) were attributed to HIV infection. A recent report from CDC has shown an overall decrease 

in HIV and TB co-infection from 15% in 1993 to 6% in 2011 nationwide (CDC, 2012). Despite the steady 

decline of HIV and TB incidence in the United States general population, the rate of HIV and TB co-

infection remains a major concern particularly in the correctional settings (CDC, 2006; Hammett, 2006; 

Hammett, Harmon and Rhodes, 2002).  The CDC (2006) reported that approximately 16% of people co-

infected with HIV and TB are in correctional settings.  

Hammett, Harmon and Rhodes (2002) reported, in a given year, approximately 25% of all HIV 

patients and 40% of all TB patients living in US will pass through a correctional setting. This rate is 

alarming considering only 3.1% of the US population is incarcerated (National Commission on 
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Correctional Health Care (NCCHC), 2002). This magnitude of HIV and TB prevalence in correctional 

settings can present a myriad of clinical challenges to treatment and pharmacological management 

(Aaron et al., 2004; El-Sadr, and Tsiouris, 2008; Luetkemeyer, 2010). 

         Although the use of combination therapy consisting of antiretroviral (ART) and anti-TB (ATB) drugs 

have greatly improved the survival rate of patients who are co-infected with HIV and TB, the emergence 

of adverse effects remain a challenge to healthcare providers (HCP) (Baillargeon, Black, Paluino, & Dunn, 

2000; CDC, 2006; Drobniewski et al., 2005).  Adverse effects such as drug toxicity, high pill burden, 

immune reconstitution syndrome, and drug-to-drug interactions (DDI) are just a few issues confronting 

patients and their HCPs alike (Baillargeon et al., 2000; CDC, 2006;Drobniewski et al., 2005; Sedan, Beck 

and Khoo, 2009).  

Problem Statement 

Drug-to-drug interactions have become an increasingly complex issue for HCPs in treating 

patients with HIV and TB co-infection. This is a particular challenge among prison inmates who are 

disproportionally affected by a higher prevalence of HIV and TB, as well as other chronic diseases such 

as diabetes, hypertension and dyslipidemia. The rise in healthcare cost and the limited healthcare 

resources, compounded by the shortage of HCPs are additional challenges to healthcare delivery in 

correctional settings (NHCCC, 2002; Hammett et al., 2002). 

Other challenges that can affect healthcare delivery in correctional setting are DDI that may 

occurs in the management of HIV and TB co-infection.  Pau and Boyd (2010) concluded that many 

practitioners lack adequate knowledge of recognizing and managing DDI that occurs with poly pharmacy 

associated with the treatment of HIV and TB co-infection with confidence.  This lack of adequate 

knowledge by HCPs on managing DDI can also lead to poor treatment adherence (Baillargeon et al., 

2000; CDC, 2006; Drobniewski et al., 2005), treatment failure, complications, and increased financial 

burden for payers including the correctional health systems. Addressing these issues requires a 
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multifaceted approach, including an effective treatment and management plan by HCPs that focuses on 

prescribing drugs with lower potential for interactions.  Therefore, the purposes of this quality 

improvement project was: 1) to develop and present an educational session targeted to health care 

providers in prisons, and 2) to evaluate the effects of an educational program on:  

 HCP knowledge in managing HIV and TB co-infected inmates; and 

 HCP knowledge on the pharmaco-dynamics and pharmaco-kinetics of HIV and TB drugs regimen. 

Significance of the Project 

 The resurgence of TB and the deficiencies in clinical knowledge and practice among HCPs has led 

to the need for renewed focus on training and education as part of a broader strategy to control, 

prevent, and eliminate TB infection in correctional settings, as recommended by the Advisory Council for 

the Elimination of TB (ACET) (CDC, 1996;CDC, 2005; CDC, 2006). When inmates are on HIV and TB 

treatment, there is higher potential for DDI among these highly potent regimens. DDI can lead to poor 

adherence, and poor adherence can lead to higher rate of infection transmitted by prison inmates who 

are released back into the community without proper treatment during the time of their incarceration. 

The increased knowledge on pharmaco-dynamics and pharmaco-kinetics of HIV and TB drugs can 

provide effective treatment and management strategy, which avoids the selection of regimens with high 

potential for DDI (Blanc et al., 2007; Pau and Boyd, 2010).  Ultimately, the use of evidence-based 

practice guidelines should decrease DDI, reduce healthcare cost, and improve health outcomes.  

PICO QUESTION, CONCEPTUAL FRAMEWORK, AND SEARCH STRATEGY 

Question Guiding Inquiry 

 The problem that triggered a clinical inquiry into finding the best evidence is the lack of 

adequate pharmaco-dynamic and pharmaco-kinetics knowledge of HCPs managing HIV and TB co-

infected prison inmates.  In conducting this literature review, a PICO question was constructed with the 

following elements: 
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Population of Interest: Nurse practitioners, physicians, and physician assistants in the correctional 

setting. 

Intervention of interest: Educational quality improvement project related to the pharmaco-dynamics, 

pharmaco-kinetics and CDC recommended guidelines in the management of DDIs in HIV and TB co-

infection. 

Comparison of interest: Pre-test and post-test assessment of HCPs’ knowledge of the management of 

HIV and TB co-infection in prison inmates and the pharmaco-dynamics and pharmaco-kinetics of HIV and 

TB drug regimens.  

Outcome of interest:  HCP knowledge in managing HIV and TB co-infected prison inmates.  

Although this quality improvement project evaluated HCP knowledge related to the pharmaco-dynamics 

and pharmaco-kinetics, the evidence supporting the management of HIV and TB co-infection was also 

reviewed.  

Conceptual Framework Model for the Evidence-Based Change Project 

In this era of health care reform, there has been an increased concern for improving patient 

health outcomes by using the best currently available evidence. Evidence-based practice (EBP) requires 

a conscientious and judicious use of current best evidence as a guide in health care decisions as well as 

the integration of HCPs clinical expertise to produce effective and quality healthcare outcomes (Foster, 

1999).   

To summarize this, EBP maximizes and standardizes good practice among HCPs, thereby reducing 

costs and improving quality of care (Melnyk and Fineout-Overholt, 2005). Evidence-based practice starts 

with the provider and focuses on clinical decision-making that leads to improvement of patient 

outcomes by focusing on ways to alter how outcomes are achieved.  To help guide this quality 

improvement project, a conceptual framework was used to relate the intervention to achieving the best 

patient outcomes. The Iowa Model of Evidence-Based Practice to Promote Quality Care was selected 
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(Titler et al., 2001) (See appendices A and B for approval letters). This model was selected because it 

directly relates to the proposed intervention and:  

 Uses a trigger for a change in practice 

 Acts as a channel for seeking knowledge 

 Allows HCPs to put relevant research outcomes into practice 

 Encourages the implementation and monitoring of proposed change. 

As illustrated in Figure 1, the clinical knowledge gap is a problem-focused trigger.  The treatment 

and management knowledge for HIV and TB co-infected individuals is a knowledge-focused trigger. The 

evidence is considered to be of high enough quality to support an educational intervention. In the Iowa 

model, the educational program is considered a guide for health care provider practice and the pre-test 

and post-test measurement of knowledge is considered to be an evaluation of the process change.   
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Figure 1.  The Iowa Model of Research-based Practice 
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Search Strategy  

The databases searched include the Cochrane Database of Systematic Reviews, National 

Guideline Clearinghouse, MEDLINE, Ovid, CINAHL and Google Scholar as well as reputable websites of 

governmental and non-governmental organizations, such as World Health Organization and the Center 

for Disease Control and Prevention. 

 The University of Maryland Health Sciences Library librarian was also utilized for the data 

search. The key search terms included: TB, HIV virus, drug to drug interactions, staff training, 

prison/correctional facility inmates or prisoners, healthcare provider education, poly-pharmacy, and 

medication management. These key terms were searched individually and in combinations to find the 

best available evidence that addresses this quality improvement project. 

EVIDENCE REVIEW SUMMARY 

HIV and TB Co-infections 

Tuberculosis is known to be the most prevalent opportunistic infection among HIV positive 

individuals and is the leading cause of death in young adults with HIV (Manosuthi, Chottanapand, 

Thongyen, Chaovavanich, and Sungkanuparph, 2006a). Approximately 10% of all TB cases are linked to 

HIV infection (Nunn et al., 2005), and co-infection is documented in a number of studies (CDC, 2008; 

Colbert et al., 2003; WHO, 2009b). Prison-inmates are more vulnerable to HIV and TB infection due to 

environmental factors (e.g., crowded and enclosed housing conditions), high-risk behaviors (e.g., 

intravenous drug use, prostitution, tattooing, unprotected sex), and other co-morbidities such as 

hepatitis B and C. (Banerjee et al., 2000; EuroHIV, 2005).  

The emergence of HIV and TB co-infection among prison inmates has become a public health 

concern due to the potential for transmission of such infections when prisoners are released. According 

to a global cohort study (Corbett et al., 2003), co-infected individuals have greater risk for morbidity 

with eventual progression to mortality. The debilitating sequelae of these diseases, in addition to DDI 
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from multiple drug regimens often lead to poor compliance. The literature identifies factors associated 

with both HIV and TB mortalities in high-risk populations such as those who are incarcerated and why 

their management is challenging (Corbett et al., 2003; Sharma et al., 2005). In many cases, the majority 

of the co-infected populations have other pre-existing co-morbidities that require other pharmaco-

therapeutics that often either contraindicate or further complicate the administration of drugs for HIV 

and TB (Corbett et al., 2003; Sharma et al., 2005). 

To analyze the trend of HIV and TB, Rodwell et al. (2010) examined data on the trend of HIV and 

TB co-infection in San Diego County, California. They reviewed 5,172 TB cases from 1993 through 2007 

and noted that 8.8% of the cases were co-infected with HIV. In addition, foreign-born individuals, those 

with lower socioeconomic status, and ethnic minorities had a higher rate of TB. In a similar review by 

Sharma et al. (2005) concluded that the resurgence in TB infection is a direct result of the HIV pandemic. 

A 5-year study of 796 prisoners in a Spanish jail system reported that 20.1% of the study 

population had HIV and TB co-infection (Martin, Cayla, Bolea, and Castilla, 2000).  As expected, they 

found a higher prevalence rate of co-infection among intravenous drug users and those sharing needles. 

The study concluded that a high prevalence of co-infection was associated with high-risk behaviors and 

factors manageable using public health interventions.  

Looking at the high rate of HIV patients with active or latent TB in correctional setting, 

McLaughlin et al. (2003) examined TB outbreak among 300 HIV positive male prison inmates after one 

of the inmates was diagnosed with pulmonary TB in 1999. They used skin tests and chest radiography to 

screen exposed inmates living in the same prison dormitory. They concluded that the magnitude of TB 

outbreak is higher among HIV-infected patients within the correctional settings. A case-control study 

compared 15 HIV infected prison inmates over a 4-month period found that TB infection rate was higher 

among inmates sharing common areas than those who were in isolation (Mohle-Boetani et al., 2002). 

Because of the high prevalence of HIV and TB co-infection in the correctional setting, educating HCPs 
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using evidence-based outcomes on the effective management of HIV and TB co-infected prison-inmates 

is imperative.  

HIV and TB Combination Regimen  

Evidence has shown that HIV and TB co-infection accentuate progression of one another, 

rendering treatment and the management of both diseases challenging (Dean et al., 2002; Max and 

Sherer, 2000).  The era of pharmacotherapy with ART and TB has greatly improved the survival rate of 

patients; nevertheless, the greatest challenge that exists now is the management of adverse effects of, 

polypharmacy (Colebunders and Lambert, 2002; Manosuthi, Kiertiburanakul, Phoorisri, and 

Sungkanuparph, 2006b; Pau & Boyd, 2010), immune reconstitution inflammatory syndrome (Lawn, 

Myer, Bekker and Woog, 2007; Manosuthi et al., 2006b; Mclleron, Meintjes, Burman and Maartens, 

2007; Shelburne et al., 2005), drug toxicity (Dean et al., 2002), and DDI (Burman and Jones, 2001; 

Corbett et al., 2003; Pau and Boyd, 2010). Although these adverse events are seen in the general 

population of HIV and TB co-infected patients, they are more common within the correctional settings 

where living environment poses a higher risk for transmission among the prison inmates (Spradling et 

al., 2002). 

Understanding HIV and TB Drug-to-Drug Interactions  

Although the use of ART can reduced viral load significantly, the complexity and the potential 

negative consequences of pill burden, drug toxicity, and DDI from concomitant administration of ART 

and ATB regimens has led to delays in initiation of dual treatment (Dean et al., 2002). Understanding the 

mechanism of ART and ATB drug metabolism can improve HCPs knowledge related to initiating 

treatment early rather than delaying treatment due to possible adverse effects. HCPs need to 

understand the pharmaco-dynamics and pharmaco-kinetics of drug metabolism. 

Pharmaco-dynamics is the study of the physiological effects of drugs on the body (Highleyman, 

2005). The effect of two or more combination drugs can be synergistic when their interaction enhances 
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the overall sum effects, or antagonistic when one drug decreases the sum effects of other drugs as seen 

in protease inhibitors used in HIV treatment (Highleyman, 2005; Pau and Boyd, 2010). Equally important 

for HCPs to understand is the pharmaco-kinetics, the study of what a body does to a drug. When drugs 

are used to treat or prevent diseases, doses must be given in a specific amount at a specific time to 

achieve the necessary effects and concentrations levels in the blood to avoid excessive concentration 

and toxicity (Bussmann and Scarsi, 2004). Pharmaco-kinetics involves the study of drug absorption, its 

distribution throughout the body, metabolism and excretion or elimination from the body (Bussmann 

and Scarsi, 2004).  DDI can occur at any point in time, including during absorption, metabolism, 

transportation, and elimination.   

The liver and the kidneys are the major organ sites of drug metabolism and if these organs are 

not functioning properly, it can complicate drug regimens. The liver, in particular, metabolizes most of 

the HIV and TB drugs through oxidation using the cytochrome P450 enzyme system and drug 

conjugation (glucuronidation or acetylation) (Highleyman, 2005; Pau and Boyd, 2010). Since the 

cytochrome P450 enzyme system is the site of metabolism of many drugs, the combined administration 

of drugs that bind to this site might result in an increased or decreased drug bioavailability as they 

compete for the same site (Hansten, 2003; Highleyman, 2005; Pau and Boyd, 2010). 

Friedland, Khoo, Jack, and Lalloo (2006) examined the pharmaco-kinetic interactions between 

rifampin and anti-retroviral therapies, including efavirenz. The longitudinal study over a six-month 

period involved 25 subjects (15 females, 10 males; mean age of 31). They concluded that there is a wide 

variation in plasma concentration of efavirenz when co-administered with rifampin in the management 

of HIV and TB co-infections.  

Physiological and genetic factors, such as age, body weight, gender, renal and hepatic stability, 

pre-existing medical conditions, and race can also influence DDI. Stohr et al. (2008) conducted a multi-

drug cohort study of factors influencing plasma concentration of efavirenz and nevirapine among HIV 
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and TB infected individuals in the United Kingdom with 339 subjects. The researchers examined the 

plasma concentrations based on race and body weight. They concluded a clear association between race 

and concentration of efavirenz and nevirapine; efavirenz and nevirapine were found to have a higher 

concentration in blacks than whites, and lower concentration in blacks per 10kg additional body weight.  

Rifampicin, which is cytochrome P 450 (CPY 450) inducer, and zidovudine were found to have a lower 

concentration in blacks than whites. This study supports the influences of various physiological and 

biological factors of the pharmaco-dynamics and pharmaco-kinetic processes.  

Management of DDI Interaction in HIV and TB Co-infection 

Successful therapy for HIV and TB co-infection requires completion of TB treatment; however, 

the overlapping interactions of HIV and TB regimen, the complexity, variations in the pharmaco-

dynamics, and the pharmaco-kinetics pose a challenge to HCPs. This is particularly true within the 

correctional settings where resources are limited. The American Thoracic Association (ATA) and the 

Infectious Diseases Society of America (IDSA) in conjunction with CDC in 2005 published a joint 

recommendation and guidelines to help in the management of patients with HIV and TB co-infection 

(CDC, 2005).  These guidelines include: 

 Prompt identification and report of patients who have contracted TB to facilitate the 

development of a treatment plan and collaborative case-management 

 Prompt identification of patients with latent TB particularly HIV infected patients 

through screening 

 Provision of treatment and counseling to latent TB infected clients 

 Provision of protection against close contacts of patients with contagious TB including 

HIV infected patients in closed settings 

 Application of effective infection-control measures to reduce risk of infection and 

resurgence of the disease 
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 Provision of patient-centered care, management, establishment of an ongoing training, 

and education for HCPs in infectious diseases including HIV and TB transmission as well 

as prevention 

 Patient education ensuring treatment regimen of HIV and TB adherence and prevention 

of transmission 

 Providing clinicians and public health agencies with linkage to care post prison release 

 Ensuring the implementation of the Health Insurance Portability and Accountability Act 

(HIPAA) of 1996 including provisions to protect the privacy of individuals with 

identifiable health information of infection. 

Many guidelines and programs have been effective in managing chronic diseases like 

depression, diabetes, stroke, hypertension, etc. (Lin et al., 1997). These recommendations and 

guidelines do not specifically target HIV and TB drug interactions; however, they are applicable and 

modifiable to this project. The CDC in 2007 provided a guideline specifically designed for the 

management of HIV and TB co-infection in conjunction with the American Thoracic and Lung Association 

and the Infectious Diseases Society of America. This guideline will guide this quality improvement 

project.  

Impact of Educational knowledge on HCP 

HCP in the prison setting are overwhelmed with patient workload coupled with limited 

educational resources, multiple HIV and TB drugs and other internal factors that include constant 

relocation of inmates. These factors can lead to miss opportunities to identify potential DDI and 

consequently, leads to the likelihood of fragmented care of HIV and TB co-infected inmates. Studies that 

investigated DDI and the management of HIV and TB co-infected patients are sparse. Pau & Boyd (2010) 

identified a gap between HCP’s awareness of potential DDI and the knowledge required to recognize 

and manage such adverse interactions with confidence.  Blanc et al. (2007) concluded that there are 
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limited data guiding HCPs in the management of HIV and TB drugs. Hansten (2003) reported that the 

information on DDI alone is voluminous and cumbersome, thus making it difficult for the HCP to use. 

Evans-Jones et al. in 2010 assessed the clinical significance of DDI risks in patients on multiple drugs for 

the management of HIV and TB co-infections and concluded that approximately 36% of studied subjects 

had adverse interactions. Among the recorded adverse reactions, physicians identified only 27% of 

clinical drug interactions (2010). Knowledge of the appropriate plan of care has been studied and the 

results identified that improved health outcomes are achieved when HCP education is reinforced (CDC, 

2005). 

 The CDC continues to recommend supplementing providers’ education using established 

guidelines as an effective means of controlling disease processes. In evaluating patient benefits from 

healthcare provider education, Weingarten et al. (2002) conducted a meta-analysis to evaluate 

published evidence regarding the characteristics and effectiveness of disease management programs 

from 1987 to 2001.They concluded that HCPs’ education was the second most common intervention 

beside patient education, while provider feedback ranked third. They reported providers’ education was 

associated with significant improvement in adherence to use of guidelines. The study concluded that 

HCP educational interventions improve provider adherence and disease control (2002).  

In a comprehensive systemic review done by Davis and Galbraith (2009) to examine the 

effectiveness and impact of continuing medical education (CME) with physicians and other healthcare 

providers, they concluded that CME improved their performance especially when using live or multi-

media. Other studies have also concluded that continuing education is beneficial to HCPs, especially 

physicians (Lin et al., 1997; Norman, 2009; Ockene and Zapka, 2000; O'Neil and Addrizzo-Harris, 2009). 

Summary of literature review 

TB is the leading killer of HIV patients and poses a threat to public health.  Many studies have 

supported the adoption of simultaneous treatment with HIV and TB regimen.  However, combination 
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treatment with the associated risk of DDI is complex (Luetkemeyer, 2010; Havlir et al., 2008) and poorly 

understood. Knowing the complexity of managing co-infection can overwhelm the already burdened 

prison HCPs (Highleyman, 2005; Pau, and Boyd, 2010). Thus, it is incumbent upon HCPs to regularly 

update their knowledge and adhere to evidenced based guidelines that can assist in the appropriate 

management of HIV and TB co-infected and avoid potential DDI particularly among the disproportionate 

inmates.  

In response to the higher rate of HIV and TB co-infection within the correctional setting and the 

gap in knowledge of HCPs on identification and management of DDI, an educational program on 

pharmaco-dynamics, pharmaco-kinetics, management of HIV and TB co-infected prison inmates is 

imperative.  This can be successfully implemented using the CDC recommended guidelines for treating 

HIV and TB co-infected prison inmates and thus this evidence-based quality improvement project aims 

at educating the group of HCPs at the District of Columbia Correctional Center. 

 

                                                           METHODS 

Project Design 

The educational session was developed based on the literature, CDC recommendations, and in 

collaboration with nurses and physicians who provide care to HIV patients. The quality improvement 

project, which evaluated this educational session, used a single group, pre and post-test design with 

healthcare providers from Unity Health Care, Inc.  The purpose was to evaluate knowledge related to 

pharmaco-dynamics and pharmaco-kinetics of HIV and TB drugs and managing DDI in HIV and TB in co-

infected prison inmates before and after the provision of a single educational session. The ultimate 

outcome, although not measured in this study, was to improve HCPs management of HIV and TB co-

infected prison inmates.  
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Sample and Setting  

The educational session was conducted on August 1st 2012 at the Washington DC correctional 

facility. Although all UHC providers with working privileges at the DOC were invited during the prior 

monthly meeting to participate, a convenient sample of 15 participants attended the educational 

presentation. However, thirteen HCPs were included in the final analysis, as 2 participants did not meet 

the inclusion criteria, and therefore did not complete the pre-test and post-tests. Selection criteria 

included being a nurse practitioner, or a physician, or a physician assistant, with prescriptive authority 

and working at a DC correctional facility. In order to protect participant’s privacy and confidentiality, 

there was no collection of any personal identifiers or demographic data.  

Instruments 

Three instruments were employed in the implementation of this project: the pre-test knowledge 

questionnaire, the post-test knowledge questionnaire, and the power point presentation that included 

the CDC guideline. The pre- and post-test knowledge questionnaires were the same (see Appendix C).  

The 12-items were statements requiring a true or false response.  The items were based on the CDC 

recommendations for treatment of HIV and TB co-infected individuals. The items were developed under 

the guidance of physician experts in infectious disease with extensive knowledge in HIV and TB co-

infection. The CDC guideline (Appendix D) was chosen over other guidelines because of the up-to-date 

content and the accessibility in the public domain. 

Protection of Human Participants 

This proposal was submitted and approved as an exempt study by University of Maryland at 

Baltimore’s (UMB) Institutional Review Board (IRB) (see Appendix E). Written administrative approval 

was received from Unity Health Care Inc. (see Appendix F) in Washington DC where this project was 

implemented. To protect confidentiality, the following steps were followed:  
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 No demographics such as age and gender that could possibly identify participants were included 

in the questionnaire;  

 The project was completely voluntary and participants were given the choice of opting out at 

any time; 

 Potential risks involved were minimal and limited to loss of anonymity; 

 Participants allowed to use self-assigned identifier for the pre and post- tests to ensure 

anonymity; 

 Procedures and potential risks/benefits were made clear to all participants; and 

 Project information was kept in a locked cabinet in the office at the Correctional Center 

accessible only to the PI. 

Procedures 

After a brief introduction of the project, participants were given an opportunity to ask questions 

and refuse to participate.  Attendance at the session and completion of the questionnaires was 

considered to be implied consent. Prior to the project initiation and implementation, participants were 

informed that their participation in the quality improvement project was voluntary. The Principal 

Investigator (PI) informed participants who came to the session but chose not to participate to write on 

their questionnaire “I chose not to participate”. This was to prevent supervisors from knowing who 

participated in the study in case one was to be present for the session. However, there were no 

supervisors present. The PI informed participants that there was no monetary reward or compensation 

of any sort. 

To further protect the participants; each participant was given a double sided enveloped labeled 

“A” for the pre-test, and “B “for the post test. Participants were then instructed by the PI to use a self-

selected three-digit identifier on the pre-and post-test questionnaires. Participants were instructed to 
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open the pre-test envelope and complete the pre-test knowledge questionnaire. The completed pre-test 

questionnaires were placed in sealed envelopes marked “A” for data analysis. 

The PI then delivered the PowerPoint educational presentation (see Appendix G) based on the CDC 

recommendations for treatment of co-infected individuals .The content was prepared and reviewed by a 

doctoral prepared nurse along with Infectious disease physicians with expertise in HIV and TB.  The 

content was organized around four topics: 

 Epidemiology of HIV and TB; 

 Pharmaco-dynamics and pharmaco-kinetics of selected HIV/TB drugs; 

 Identification of ART and ATB treatment regimens with the lowest potential DDI; and 

 CDC recommendations on the treatment and management of HIV/TB co-infection. 

The presentation was structured to include case studies that facilitated broader participation.  The PI 

emphasized the importance of guidelines in the areas of drug selection.  

After the PowerPoint presentation, participants were given the opportunity to ask questions 

and discuss the presentation and the guidelines as recommended by the CDC. The administration of the 

post-test questionnaire was then done following the same steps as the pre-test. The completed post-

test questionnaire were collected and placed in the double-sided envelope marked “B”.   

 Approximately 10 minutes was spent on overview, purpose, and discussion of the project. The 

pre -test took approximately 15 minutes followed by 20 minutes PowerPoint presentation and 

approximately 10 minutes follow up discussion. The post-test took approximately 10 minutes, and the 

course evaluation also took approximately 10 minutes before the final open discussion that was about 

15 minutes. Thus, the entire program lasted for approximately one hour and thirty minutes. The PI kept 

all information collected in a secured and locked cabinet at the department of corrections (DOC) 

accessible only to the PI. 
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Data Analysis 

The data were entered into SPSS 19. Descriptive statistics were run to examine missing data,  non-

conforming data, appropriate measurement level, and assumptions of normality (Pallant, 2007). A 

Wilcoxon Signed Rank Test was performed to determine if there was a change in knowledge of HIV and 

TB DDI since the sample size was small and the data were not normally distributed. The research 

questions reflecting quality improvement were: 

 Is there a change in HCPs knowledge on managing HIV and TB co-infected prison inmates upon 

receiving the knowledge intervention? and  

 Is there a change in HCPs knowledge on the pharmaco-dynamics and pharmaco-kinetics of HIV 

and TB regimens upon receiving the intervention? 

HCP’s knowledge on managing HIV and TB was assessed with items 1, 2, 3, 5, 9, and 12, and the 

knowledge of pharmaco-dynamic and pharmaco-kinetics knowledge was assessed with item 4, 6, 7,8, 

10, and 11.  

 

RESULTS 

The sample of HCPs participating in the study represented those who completed both the pre-

test and the post-test assessments.  Since confidentiality was considered important, no names or 

demographic identifiers were collected in this quality improvement project.     

Table 1 compares the scores on the twelve items in the knowledge survey.  For several items (2, 

5, 7, 8, 9, &12), all respondents correctly responded in both the pre-test and post-test.  No respondents 

responded correctly to Item 1 on the pre-test, as nearly 2 billion people are infected; only 3/13 (23%) 

correctly responded at the post-test. For Item 3, 54% of the respondents recognized that HIV patients 

have about 50% chance of developing active TB in their lifetime and this increased to only 62% in the 

post-test.  The most difficult questions were those related to medication treatment.  For Item 6, a 
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combination of Efavirenz and rifampin based regimen was recognized as recommended by CDC in 

treating HIV and TB co-infection in only 3 of the 13 (23%) in the pre-test; this improved to 9 of the 13 

(69%) in the post-test.  In Item 11, 77% of respondents recognized that rifabutin (RBT) might be 

substituted when rifampin (RIF) cannot be used in treating HIV and TB co-infected patients in the pre-

test 83% in the post-test.  Overall, the respondents correctly answered 69.2% of the items in the pretest 

and 79.9% of the items in the post-test.   

Table 1 

Summary of correct responses to pre-test and post-test knowledge items (N=13) 

  Pre-test  Post-test 

 Items N % N % 

1. Approximately 200 million people are infected with M. 
tuberculosis worldwide. 

0 0 3 23 

2. High-risk group for HIV and TB includes; prisoners, IVDU, 
Homeless and foreign born.   

13 100 13 100 

3. HIV patient have about 50% chance of developing active TB in 
their lifetime. 

7 54 8 62 

4. HIV and TB medications administration TIME with other 
medication is crucial in pharmaco-dynamics of drug interactions. 

9 69 13 100 

5. Healthcare provider education can improve provider’s knowledge 
in caring for their HIV and TB co-infected patients. 

13 100 13 100 

6. A combination of Efavirenz and rifampin based regimen is 
recommended by CDC in treating HIV/TB co-infection. 

3 23 9 69 

7. CYP- 450 plays a major role in HIV and TB drug metabolism.   13 100 13 100 
8. Treatment completion of TB patients is determined by the 

number of doses taken over a given period of time. 
13 100 13 100 

9. Treating HIV patient with Latent TB Infection can improve survival 
rate. 

13 100 13 100 

10. Rifampin (RIF) induces most of NNRTIs drug for HIV patients.         10 77 13 100 
11. In some cases, rifabutin (RBT) may be substituted when rifampin 

(RIF) cannot be used in treating HTB and TB co-infected patients. 
10 77 11 85 

12. HIV testing and counseling should be regularly offered to all 
patients during a physical examination. 

13 100 13 100 

Percentage Correct of all 12 items  69.2  79.9 
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Question 1: Is there a change in HCPs knowledge on managing HIV and TB co-infected prison inmates 

upon receiving the knowledge intervention? 

To assess the change between pre-test and post-test scores, a Wilcoxon Signed Rank Test was 

used for the 6 items related to knowledge on the management of HIB and TB co-infection (Table 2). No 

statistically significant increase in scores was found Z = -1.63, p =0.102, with medium effect size (r=0.32). 

There was no change in the median scores on the knowledge on managing HIV and TB co-infection from 

pre-test knowledge (Md=5) to post-test knowledge (Md=5). 

Table2 

Total scores of pre-test and post-test on knowledge change of managing HIV/TB co-infection   (N=13) 

Variables Items # Pre –test 
Mean (SD) 

Post –test 
Mean (SD) 

Z P 

Knowledge change on HIV/TB 
management 

1, 2, 3, 5, 9, 12 4.54 (.52) 4.85 (.38) -1.63 .102 

 

Question 2: Is there a change in HCPs knowledge on the pharmaco-dynamics and pharmaco-kinetics of 

HIV and TB regimens upon receiving the intervention? 

A Wilcoxon Signed Rank Test revealed a statistically significant increase in scores in knowledge 

on pharmaco-dynamic and pharmaco-kinetics of HIV and TB regimen (Table 3), Z = -2.57, p =.01 with 

large effect size (r=.50). The median scores on the knowledge of pharmaco dynamic and pharmaco-

kinetics increase from pre-test knowledge (Md=5) to post-test knowledge (Md=6).  
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Table 3 

Total scores of per-test and post-test on knowledge change of pharmaco-dynamics/pharmaco-kinetics 

of HIV and co-infection (N=13) 

Variables Items # Pre –test 
Mean (SD) 

Post –test 
Mean (SD) 

Z P 

Knowledge change on pharmaco-dynamics 
and pharmaco-kinetics of HIV and TB 
medications co-infection 

4,6,7, 8,10, 11 4.46 (1.05) 5.54 (.52) 2.57 .01 

 

 

DISCUSSION 

              Several studies have investigated the effects of interventions on HCPs’ knowledge of HIV and TB 

medication management (Highleyman, 2005; Pau and Boyd, 2010).  The literature review that was 

completed in this capstone project evaluates available evidence-based studies related to HIV and TB co-

infections in general and more specifically in correctional settings.  However, there were limited 

evidence-based outcome studies available on quality improvement and educational studies done on the 

management of HIV and TB DDI among HCPs in correctional settings. This quality improvement study 

focuses on the management of HIV and TB DDI, and the impact of educational knowledge on HCPs. 

This is the first known quality improvement project that specifically targets HCP’s knowledge 

regarding the management of HIV and TB co-infected prison inmates, focusing on the pharmaco-

dynamics and pharmaco-kinetics of HIV and TB medication regimens. The project serves as a first step 

towards the development of a simple guideline that could be used by healthcare providers in the prison 

settings to better understand drugs with high probability of DDI. The content also is designed to 

promote HCPs acquisition of more knowledge and positive attitudes towards service delivery to co-

infected inmates using the CDC recommended guidelines and the best evidence available. This is based 

on the premise that knowledge precedes use of best practices. 
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My interest in this project started from the gap noted in practice in the management of inmates  

with HIV and TB co-infection. The focus is on the HCP consisting of nurse practitioners, general practice 

physicians, and physician assistants. Infectious disease physicians were excluded from the study since 

the study focus was on the general practitioners.  The correctional facilities inmates are 

disproportionately affected by a higher burden of HIV and TB co-infections when compared to the 

general public. These inmates have many comorbidities and chronic health conditions and limited 

resources to manage them. This therefore prompts the need to look into how this gap can be improved 

with goal of improving practice in specialized settings such as the correctional facilities. The expectations 

of this study were to increase knowledge of the HCPs on managing HIV and TB co-infected inmates and 

the knowledge of the pharmacology of HIV and TB regimen. There was no improvement on knowledge 

of managing HIV and TB co-infection.  However there was a significant increase in pharmacology of HIV 

and TB medications knowledge. The question on the estimated number of TB patients worldwide had no 

correct answers on the pre-test and only 3 out of 13 had the correct answer at the post-test.  

         The intention of this quality improvement study was to utilize the outcome to educate HCPs 

who are caring for inmates with HIV and TB co-infection in the DOC correctional facility, with a plan to 

develop study modules that can be used not only as in-service training but also as a reference guide. 

This will additionally include the list of all available EBP recommended guidelines and websites that 

HCPs can easily access working at the center to help prevent DDI.  The recommended guidelines will be 

stored on UHC intranet on the computer designated S-drive. It will also be modified and incorporated 

into the nurses’ annual refresher courses. The initial planning phase is to develop web-based self- study 

modules that can be accessed both remotely anywhere online and at the clinic.  Additionally, I intend to 

develop for the HCPs a laminated reference pocket size card with recommended first and second line of 

treatment and management regimens for those with HIV and TB co-infections.   
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The ultimate goal of this quality improvement capstone project is to improve the care of prison 

inmates with HIV and TB co-infections by limiting and ultimately, avoiding drug-to-drug interactions. 

While there are recommended guidelines, they have not been established as standard care within the 

prison system where inmates are particularly at risk for co-infections and lack of adherence. 

Strengths 

This is the first known quality improvement project that specifically targets HCP’s knowledge 

regarding the management of HIV and TB co-infected in prison inmates about the pharmaco-dynamics 

and pharmaco-kinetics of HIV and TB medication regimens. The project serves as a first step towards 

developing a simple guideline that can be used by healthcare providers to better understand drugs with 

high probability of DDI. The content also is designed to promote HCPs acquisition of more knowledge 

and positive attitudes towards service delivery to co-infected inmates using the CDC recommended 

guidelines, the best evidence available.  

Limitations  

Two of the major limitations of this quality improvement project are the small sample size and 

the convenience sample selection. The small sample may have affected both the internal and external 

validity as well as reliability of the collected data (Hackshaw, 2008) thus limiting the analyses to non-

parametric tests.  Moreover, the participants of this project may not be a true representative sample of 

HCPs in other correctional settings due to variability in operational systems. 

Other limitations relate to the single educational session, one group design, and the single 

measure of knowledge change can also have effects on validity.  However the study had identified 

important areas of awareness for HCP on managing and treating patient co-infected with both HI V and 

TB in DOC correctional setting.  Ideally, the assessment of HCPs knowledge and understanding would 

have been to compare behavioral change based on the new knowledge as the result of the educational 

session. Therefore, generalization of findings from this quality improvement project to other HCP 
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populations should be done with caution. It will be impossible to observe direct changes in practice over 

time since this educational change project is not longitudinal. 

Translation 

The outcome of this presentation will be presented to Unity Health Care, Inc. by January 2013. It 

is hoped that this quality improvement project findings will not only be used internally but disseminate 

to others with similar co-infections with complex drug regimens. This project will also be presented at 

one of the monthly providers’ meetings to ensure that those that were unable to participate in the 

project can benefit from the content and promote reinforcement of sampled HCPs. This information will 

also be summarized in a one-page poster placed on the common blackboard to remind HCPs of the 

recommendations in practices and how to safely treat co-infected individuals. An electronic self-learning 

module or a You-Tube video may also be appropriate and is being considered.  

Ideally, this approach should be assessed with a follow-up study or at least some follow-up in 

quality monitoring of management of co-infected inmates.  An electronic health record would make this 

type of monitoring relatively easy if there were resources to set up appropriate indicators. It would also 

be good to share the recommendations and self-tests with other HCPs who care for this high-risk 

population of inmates. Additionally, there is a plan to present this at the Association of Nurses in AIDS 

Care as well as publish the outcome in the Journal of Correctional Health and possibly present at their 

annual conference in 2013.   

Conclusion 

In the process of managing HIV and TB co-infection, the FDA in 2010 reports an estimated two 

million complicated occurrences of DDI with about 100,000 deaths annually. DDI not only causes 

morbidity but also increases the financial burden in all healthcare settings. This is especially true in the 

correctional settings, because of the need for further treatments and extended stays in tertiary hospitals 

(Sandson, 2005). DDI is avoidable if HCPs understands the pharmaco-dynamics and pharmaco-kinetics of 
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HIV and TB drugs. Knowing and understanding the mechanism of interaction of drugs can minimize the 

risk of complications that follows adverse drug effects including DDI (Hohl, Dankoff, Colacone & Aflilalo, 

2001; Marzolini et al., 2010; Ito, 1998). It is therefore imperative to develop an educational project that 

can provide HCPs with knowledge on the management of DDI in HIV and TB co-infected individuals 

when prescribing HIV and TB combination regimens. 

The incidence of TB and HIV co-infections is at a pandemic level within the prison system. With 

the advent of technology and rapidly developing scientific research, new ARV treatments have improved 

the prognosis of those with HIV infection.  When used appropriately, ATB drugs can also improve 

morbidity and mortality of those co-infected with HIV and TB.  However, the combination of these 

regimens has also complicated the therapeutic management of both HIV and TB when co-administered.  

As a result, DDI interactions are a major concern to HCPs. Studies have shown that there is a gap 

between the providers’ knowledge on early identification and management of DDI interaction especially 

within the prison system.   

           To meet the challenges of this era of highly complex patient care of HIV and TB co-infection  --

especially within the correctional system -- educational programs are a low-resource approach that 

could be easily implemented at target audience.  This will enable targets such as the HCPs in the 

correctional facility to improve their knowledge of early identification and management of patients 

receiving HIV and TB drug regimens. This could ultimately improve cost by reducing emergency room 

visits, complications, enhance HCPs’ knowledge, and improve public safety.    
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Appendix A:   Authorization to use Iowa Model for the Capstone Project 

November 29, 2010 
Charles D.  Sarbeng, RN, MSN, CRNP. 
University of Maryland at Baltimore 
655 Lombard St 
Baltimore, MD  21201 
 
Dear Mr.  Sarbeng: 

As requested on November 29, 2010, you have permission to use the 1998 Iowa Model of Evidence-
Based Practice to Promote Quality Care in your March 2011 presentation at the Department of 
Corrections in Washington, DC. 

The University of Iowa Hospitals and Clinics will retain copyright of the Iowa Model of Evidence-Based 
Practice to Promote Quality Care. 

Permission is not granted for placing the Iowa Model on the Internet (world-wide web).  

<<EBP Model 1998.pdf>> 

If you have any questions, please feel free to contact me at 319-384-9098 or kimberly-
jordan@uiowa.edu. 

 Kim Jordan 
 Administrative Assistant 
 Center for Nursing Quality, Professional Development, Research and Informatics  
 Department of Nursing Services and Patient Care 
 University of Iowa Hospitals and Clinics 
 200 Hawkins Drive, T100GH 
 Iowa City, IA  52242-1009 

319-384-9098 

       319-353-8669 (fax) 

kimberly-jordan@uiowa.edu 

Notice:  This e-mail (including attachments) is covered by the Electronic Communications Privacy Act, 18 
U.S.C. 2510-2521, is confidential and may be legally privileged.  If you are not the intended recipient, 
you are hereby notified that any retention, dissemination, distribution, or copying of this 
communication is strictly prohibited.  Please reply to the sender that you have received the message in 
error, and then delete it.  Thank you. 

mailto:kimberly-jordan@uiowa.edu
mailto:kimberly-jordan@uiowa.edu
mailto:kimberly-jordan@uiowa.edu
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Appendix B:   Authorization to use Iowa Model for my Capstone project (Second Request) 

From:csarbeng@aol.com [mailto:csarbeng@aol.com]  
Sent: Tuesday, November 30, 2010 10:11 PM 
To: Jordan, Kimberly (Nursing)  
Subject: Re: Iowa Model Request 

Dear Mrs. Jordan,  

Thank you for allowing me to use the Iowa model for my school project and my presentation 
at Washington DC Department of Corrections. However I am requesting permission for the 1994 model, 
I am therefore requesting if I can get the 1994 instead of the 1998. Sorry for any inconvenience.  
Sincerely, 

 Charles D.  Sarbeng, RN, MSN, CRNP. -----Original Message----- 
From: Jordan, Kimberly (Nursing) <kimberly-jordan@uiowa.edu> 
To: csarbeng@aol.com 
Sent: Tue, Nov 30, 2010 3:39 pm 
Subject: Iowa Model Request 

 Mr. Sarbeng 

 Please accept my apologies for the oversight.  You may use the 1994 Model (see attached).  Please let 
me know if you have any questions.  Thank you. 

Kim Jordan 
Administrative Assistant to Laura Cullen, MA, RN, FAAN 
Center for Nursing Quality, Professional Development, Research and Informatics 
Department of Nursing Services and Patient Care 
University of Iowa Hospitals and Clinics 
200 Hawkins Drive RM T100 GH 
Iowa City, IA  52242-1009 
319-384-9098 
319-356-4348 (fax)kimberly-jordan@uiowa.edu 

 

 

 

 

 

mailto:csarbeng@aol.com
mailto:csarbeng@aol.com?
mailto:kimberly-jordan@uiowa.edu
mailto:csarbeng@aol.com
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Running head: MANAGING HIV/TB DRUG TO DRUG INTERACTIONS 40 

 

 

Appendix C: Quality Improvement Project Questionnaire (Pre and Post Test) 
 
This is an anonymous questionnaire; no one except you will know your answers. Completion of this 
anonymous questionnaire indicates your willingness to participate in this quality improvement project. 
Indicate if the following statements are true or false and circle the right answer. 
 
1. Approximately 200 million people are infected with M. tuberculosis worldwide. True or False 
2. High-risk group for HIV and TB includes; prisoners, IVDU, Homeless and foreign born.  True or False 
3. HIV patient have about 50% chances of developing active TB in their lifetime.   True or False 
4. HIV and TB medications administration TIME with other medication is crucial in pharmaco-dynamics 

of drug interactions.    True or False  
5. Healthcare provider education can improve provider’s knowledge in caring for their HIV and TB co-

infected patients.    True or  False  
6. A combination of Efavirenz and rifampin based regimen is recommended by CDC in treating  HIV/TB 

co-infection.  True or False 
7. CYP- 450 plays a major role in HIV and TB drug metabolism. True or False 
8. Treatment completion of TB patients is determined by the number of doses taken over a given 

period of time.    True or False 
9. Treating HIV patient with Latent TB Infection can improve survival rate. True or False 
10. Rifampin (RIF)  induces most  of NNRTIs drug for HIV patients.    True or false 
11. In some cases, rifabutin (RBT) may be substituted when rifampin (RIF) cannot be used in treating 

HTB/TB co-infected patients. True or False 
12.  HIV testing and counseling should be regularly offered to all patients during a physical examination.  

True or False 
 
Source:  questions were adapted from CDC with modifications 
http://www.cdc.gov/tb/publications/guidelines/TB_HIV_Drugs/Table2.htm 
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Appendix D:  CDC GUIDELINES 
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Adapted from CDC website http://www.cdc.gov/tb/publications/guidelines/TB_HIV_Drugs/Table2.htm 
Accessed May 2012.  
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Appendix E:  University of Maryland IRB Approval 
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Appendix F:   Unity IRB Approval 

 



Running head: MANAGING HIV/TB DRUG TO DRUG INTERACTIONS 49 

Appendix G:   EDUCATIONAL PROJECT POWER POINT PRESENTATION 
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