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ABSTRACT

THE PSYCHOSOCIAL AND MEDICAL INTERSECTION OF HIV AND EPILEPSY IN
ZAMBIA

By

Melissa Anne Elafros
Human Immunodeficiency Virus (HIV) has transformed from a deadly disease to a chronic
condition. As a result, the number of conditions occurring with HIV is increasing dramatically.
In sub-Saharan Africa, epilepsy is the most common chronic neurological disorder. The
probability that someone will have both HIV and epilepsy is substantial. In addition, new-onset
seizure occurs in more than 10% of HIV-positive adults and people with epilepsy are more
vulnerable to HIV infection than people without epilepsy. Little is known about the

psychosocial and medical burden faced by people with both conditions.

HIV and epilepsy are associated with disease-associated stigma, however, it is unclear whether
comorbid HIV and epilepsy is associated with increased reported stigma (“layered stigma”). To
assess layered stigma, we first examined the measurement properties of the 24-item Stigma Scale
of Epilepsy (SSE) to determine whether it more adequately captures stigma from the perspective
of individuals with epilepsy than the commonly used 3-item Stigma Scale. We found that the
SSE assessed two underlying traits, whereas the 3-item Stigma Scale only assesses one,
suggesting that the SSE may be a more complete measure of felt stigma. We then used the SSE,
the HIV/AIDS Stigma Instrument — PLWA, and Jacoby’s 3-item Stigma Scale to assess HIV-
related stigma and epilepsy-associated stigma reported by people with HIV & epilepsy, people

with epilepsy only, and people with HIV only. Comorbid HIV infection and epilepsy was



associated with moderately increased HIV-related stigma. No significant differences in epilepsy-

associated stigma were found.

We then examined medication side effects to determine whether cotreatment with antiretroviral
drugs (cART) for HIV and an enzyme-inducing antiepileptic drug (EI-AED) for epilepsy was
associated with increased adverse events. As there is limited data regarding side effects from
antiepileptic drugs prescribed routinely in resource-limited settings, we first assessed adverse
events experienced by Zambian people with epilepsy taking a stable dose of phenobarbital.
Participants reported a mean of five side effects, which suggests that phenobarbital is may not be
as well tolerated as previous studies suggest. We then assessed adverse events reported by HIV-
positive individuals initiating CART with an EI-AED and compared them to adverse events
reported by individuals initiating CART only and individuals with untreated HIV infection.
Adverse events were assessed again two weeks later for individuals initiating CART with an El-
AED and cART only. We found that, despite having a higher CD4+ T-cell count, individuals
initiating CART and an EI-AED were generally more symptomatic at baseline than individuals in
the other treatment groups. In addition, more participants in the CART+EI-AED group reported

experiencing nausea or vomiting at follow up than at baseline using paired t-tests.

This dissertation quantified some of the medical and psychosocial challenges faced by people
with HIV and epilepsy. Understanding these challenges is essential to providing optimal care to
patients with comorbid HIV and epilepsy. Additional research examining layered stigma and

medication adverse effects among people with comorbid HIV and epilepsy is warranted.
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CHAPTER ONE:

BACKGROUND AND OBJECTIVES

BACKGROUND
Human Immunodeficiency Virus

Human Immunodeficiency Virus (HIV) infection and Acquired Immunodeficiency
Syndrome (AIDS) remain the fifth greatest cause of global disease burden, despite substantial
international effort to provide treatment and reduce transmission [1]. In 2012, an estimated 35.3
million people were living with HIV/AIDS worldwide [2,3]. Although primary prevention
efforts have led to a decrease in the incidence of HIV infection, a simultaneous decline in AIDS-
related deaths has resulted in an increase in overall HIV prevalence [4,5,2]. Expanded access to
antiretroviral drugs (ARVS), especially in sub-Saharan Africa, is primarily responsible for this
reduction in mortality [6,7]. As the availability of ARVs continues to improve, it is anticipated
that the number of people living with AIDS (PLWA) will continue to increase [7].

The burden of HIV affects a heterogeneous group of individuals who are unevenly
distributed across the globe [1,8]. Sub-Saharan Africa accounts for 70.9% of the 4,342,000
global Disability Adjusted Life Years (DALYSs) associated with HIV [1]. In this region,
unprotected heterosexual intercourse is the most frequent mode of HIV transmission and, as a
result, young adults, especially young women, are more likely to be HIV-positive [7]. Mother-
to-child transmission of HIV continues to account for a substantial number of new HIV
infections among children [9,10]. Although countries around the world have adopted
multifaceted HIV prevention strategies to decrease heterosexual and mother-to-child

transmission of HIV [3], these programs have had mixed success in sub-Saharan Africa [2]. This



suggests that, in this setting, HIV will continue to affect individuals of all ages for the
foreseeable future. As HIV-positive individuals continue to live longer, the number of
comorbidities will continue to grow in this diverse population [11,12]. To control HIV both at
the level of the individual and the population, these comorbid conditions must be recognized and

appropriately managed [12].

Epilepsy

Epilepsy affects an estimated 70 million people worldwide [13,14], and seizure disorders
are particularly common in HIV-infected persons, with a reported prevalence of approximately
11% [15-17]. Characterized by sudden, recurrent seizures, epilepsy disproportionately affects
individuals residing in developing countries [13,14]. Eighty-five percent of people with epilepsy
reside in low and lower-middle income countries where preventable causes of epilepsy, such as
trauma, pre- and perinatal injury, and central nervous system (CNS) infections, are more
prevalent than in high-income countries [18,13,19]. Unlike high-income countries, where the
age of onset of epilepsy is bimodal and is highest among children and the elderly, epilepsy
incidence in low- and low-middle income countries appears to be greatest in young adults [18].
Research conducted in low- and low-middle income countries suggests that epilepsy in this
setting is likely associated with substantial mortality, especially in rural areas [14,20-23,18].

Antiepileptic drugs (AEDs) can reduce seizure recurrence in approximately 70% of
people with epilepsy [24,25]. However, a considerable international AED treatment gap exists.
There is a substantial disparity between the number of individuals with active epilepsy and the
number of individuals whose seizures are being appropriately treated with AEDs

[26,27,18,28,25]. Although the epilepsy treatment gap exceeds 50% in low-middle income



countries, the gap is 75% or greater in most low-income countries [27]. To ameliorate this
inequality, International Bureau for Epilepsy (IBE), International League Against Epilepsy
(ILAE), and World Health Organization (WHQO) have joined forces for the Global Campaign
Against Epilepsy [13,29,30]. A mathematical analysis suggests that 1,360 annual DALY's per
one million people could be saved by making older antiepileptic drugs accessible in 50% of sub-
Saharan African primary healthcare facilities [31]. Improved management of epilepsy by
increasing the availability of AEDs for people with epilepsy in low- and low-middle income

settings like sub-Saharan Africa would result in reduced morbidity and mortality [32,33].

HIV & Epilepsy

There is the potential for substantial overlap between HIV and epilepsy, especially in
sub-Saharan Africa. In eastern sub-Saharan Africa,® HIV and epilepsy are ranked 11" and 13th,

respectively, in terms of accounting for the greatest number of years lived with disability (YLDSs)
[5]. As HIV infection and epilepsy are not mutually exclusive, the likelihood that an individual
could develop HIV and epilepsy independently of one another in eastern sub-Saharan Africa is
substantial. HIV itself may lead to the development of epilepsy. HIV can directly invade the
brain and, by eliminating immune cells, predispose individuals to CNS opportunistic infections
[34] that can present as seizures [35-37]. Hospital-based cohort studies have suggested that new-
onset convulsions are common in HIV-infected persons, and seizure is a presenting symptom in

2-13% of HIV-positive adults [38-40,15,41,16]. Unfortunately, these studies may have

2 Global Burden of Disease 2010 region consists of Burundi, Comoros, Djibouti, Eritrea,
Ethiopia, Kenya, Madagascar, Malawi, Mauritius, Mozambique, Rwanda, Seychelles, Somalia,
Sudan, United Republic of Tanzania, Uganda, and Zambia.



underestimated the incidence of seizure in HIV-infected adults, as they were often retrospective
and reliant on documentation of seizure occurrence in patient charts [15,41,40,16]. In addition, it
is unclear what proportion of HIV-positive patients presenting with new-onset seizures
eventually go on to develop epilepsy and require treatment with AEDs. Estimates for the
development of epilepsy after new-onset seizure vary widely for the general population [42].
HIV-positive individuals with comorbid epilepsy may face considerable social and
medical challenges, such as disease-associated stigma and drug interactions, that could
complicate the management of both conditions. Understanding the challenges associated with

HIV and epilepsy, and how they intersect, is essential to providing optimal care to these patients.

Disease-Associated Stigma

Stigma remains a substantial problem for people with either HIV or epilepsy. During the
time of the ancient Greeks, the word “stigma” referred to a physical brand that marked slaves
and criminals so that they could be easily differentiated from full citizens [43-45]. Over time,
the concept of stigma has evolved to include numerous visible and concealable attributes that are
deviations from an individual’s expected social identity [44]. Like criminality, these attributes
are viewed negatively by society and, as a result, the general public often labels, stereotypes, and
discriminates against individuals with the trait [46,47].

There are multiple theoretical perspectives on stigma [46,48-51] and, as a result, there is

often confusion regarding terminology. When examining the process of stigmatization, people



are divided into individuals who are affected by the condition and individuals who are not”.

Unaffected individuals believe that individuals who are affected by conditions such as HIV or
epilepsy possess a threatening stigma that may have been acquired via socially unacceptable
behavior and, as a result, distance themselves from those affected by the condition. This is done
via negative emotional responses to the condition (prejudice); applying society’s popular beliefs
to the affected (stereotyping); and acting on prejudices and stereotypes to the detriment of the
affected (discrimination) [52,50]. Discrimination directed at a stigmatized individual by the
general public is commonly referred to as enacted stigma [53-55]. Enacted stigma can originate
either from individuals or society. Interpersonal stigma describes enacted stigma originating
from the actions of an unaffected individual [54,56], whereas institutionalized stigma describes
the status loss and discrimination that result due to society’s laws and traditions [57]. When
examining stigmatized conditions, institutionalized stigma is often neglected, to the extent that
enacted stigma is frequently used as a synonym for interpersonal stigma.

Affected individuals are reminded that their condition is socially unacceptable by: their
awareness of stigma regarding their condition in their community; their belief that they will be
stigmatized against by others in the future; and their own self-stigmatization. An individual’s
awareness of stigma in his community (felt normative stigma) is influenced by his own past
experiences with enacted stigma as well as by stories of discrimination against others with the
same condition (vicarious stigma) [56]. An affected individual’s belief that he will encounter

interpersonal stigma in the future is referred to as anticipated stigma and is often associated with

b Eor some conditions, there is likely a third group those whose status is unclear (i.e. HIV-
positive, negative, and unknown status). Although this may affect disease prevention efforts, it
will not be addressed here.



fear [58,50]. Lastly, the self-stigmatization that occurs in affected individuals is internalized
stigma and is often associated with a negative self-image [57,58]. Felt stigma is a term
commonly employed when examining stigma associated with epilepsy and encompasses both
anticipated and internalized stigma [54,53]; it is not synonymous with felt normative stigma.
Research suggests that individuals may moderate the extent to which they feel stigmatized by
adjusting their response to and interpretation of popularly held-beliefs regarding their condition
[59,60]. The term “perceived stigma” has been used both used as a synonym for felt stigma [61],
experiences with enacted stigma [58], as well as a non-specific term to describe stigma from the
perspective of an affected individual [62,63].

Figure 1.1 illustrates the relationships between the different mechanisms of disease-
associated stigma. Individuals affected by HIV and epilepsy often respond to stigma by
developing strategies to avoid disclosure of their condition [50,44,53,52,64,65,57]. All
mechanisms of disease-associated stigma are mediated by the extent to which the individuals
involved (both affected and unaffected) subscribe to social norms regarding HIV and epilepsy
[66,60,67].

Considerable research has sought to examine the social process of stigmatization because
of its impact on the opportunities and well-being of the affected individual [68,46].
Stigmatization varies both with the characteristics of the stigmatized condition and individual
affected [52]. Iliness-related characteristics that are associated with stigmatization are
concealment and responsibility [69]. Concealment refers to the extent that an individual is able
to hide his illness from others [70,58], whereas responsibility refers to the degree to which
society believes the affected individual should be held accountable for developing his condition.

These illness-related characteristics are closely tied to cultural beliefs and may vary widely
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Figure 1.1: Types of Disease-Associated Stigma

between societies [52,71]. Individual characteristics associated with increased stigmatization are

those related to power differentials in society; historically disadvantaged groups, such as women

or racial and ethnic monitories, are often more adversely affected by stigma [52]. It has been

proposed that the process of stigmatization has the same impact on population health as

phenomena such as socioeconomic status and race [68,72]; however, it has not yet been awarded

the same attention by public health officials. This is likely due to the challenges associated with

quantifying stigma.



HIV and epilepsy are both highly stigmatized conditions and illustrate the substantial
impact that disease- and individual-related characteristics have on the process of stigmatization
as well as the impact that stigma has on the affected individual. Due to the substantial resources
required and challenges encountered when conducting longitudinal studies, most of the research
examining factors that contribute to or result from stigma are cross-sectional. The paucity of

prospective data makes the directionality of stigma-associated factors unclear.

HIV-Related Stigma

Since its identification in 1982 [73], HIV has been associated with considerable stigma
[74,51]. Deemed one of the greatest obstacles to overcoming the HIV epidemic [75,76],
stigmatizing beliefs associated with HIV have been shown to be greater than those associated
with cancer [77,78], tuberculosis [79], Hepatitis C [80], and Severe Acute Respiratory Syndrome
(SARS) [79]. Early work on HIV-related stigma in developed countries, where HIV was most
prevalent among homosexual men and injection drug users, indicated that HIV adopted much of
the stigma associated with these marginalized individuals [81,82]. As a result, it was initially
believed in the United States and sub-Saharan Africa that HIV was associated with immoral
behavior and affects individuals of low moral worth [83,84]. Compounded by a lack of cure and
an often overstated high risk of transmission [85,86], HIVV-positive individuals are often thought
to be threatening to society [87,74,88-94,76].

In an attempt to design interventions to reduce HIV-related stigma, extensive research
has examined the factors associated with stigma experienced by HIV-positive individuals.

Identified factors can be divided into: factors that are associated with HIV progression; factors



that are specific to the individual; and factors related to the society in which the individual
resides.

Greater stigma has been repeatedly associated with more advanced HIV infection, as

assessed by lower CD4" T-cell count [95,96] and symptomatic disease [97,85,98-100].

However, multiple longitudinal studies have found that access to ARVs can both protect against
[101-103] and be associated with [104,105] increased stigma. These conflicting findings are
both related to concealment of infection [106]. Because visible signs of HIV infection increase
the likelihood that one’s HIV status will be disclosed against his wishes [85], ARVS may
decrease the likelihood of disclosure by reducing identifiable signs of infection [107].
Conversely, ARVs may increase the likelihood of unintended disclosure due to drug side effects
[108] as well as the need for regular medication and clinic attendance [109,110,105].

Individual-level characteristics associated with increased HIV-related stigma include:
decreased access to resources — often measured by a lack of income [95] or employment [96] —
decreased education [111-113], and decreased social support [100,114,115]. Access to resources
may improve an individual’s ability to conceal his HIV status, whereas education and social
support may decrease the responsibility and blame that an individual acknowledges for his HIV
status.

HIV-related stigma differs substantially between cultures [116,84,107]. Differences in
beliefs about disease causality [93,117] and individual-level differences in social status influence
stigma. These individual-level differences are frequently gender
[75,118,119,100,111,120,121,113,122-124], age [111], sexual preference [85], and ethnicity
[125,115]. In addition, societal structure affects stigmatization. HIV-positive individuals

residing in societies where strong family and communal ties are a necessity for survival often



experience greater HIV-related stigma due to their inability, or perceived inability, to complete
their assigned communal role [126,106,110].

The effect of HIV-related stigma is substantial. Among individuals who do not know
their HIV status, HIV-related stigma decreases voluntary HIV testing [127,128,110,129-131].
Among HIV-positive individuals, stigma has been shown to decrease voluntary disclosure of
HIV status [127,129,132-139] and increase social isolation [140,132,141,134,137] as well as
decrease health care seeking behaviors [91,142,131,143] and ARV adherence [127,144-
147,97,148,135,123,149,150]. Among, HIV-positive individuals, stigma has also been
associated with decreased life satisfaction [151], decreased quality of life [152], and increased
anxiety [153] and depression [134,95,97,154-159,148]. Recent research suggests that the
adverse health effects associated with HIV-related stigma, such as depression, can persist even

after the factors associated with stigma improve [95].

Instruments

Accurate assessment of HIV-related stigma is essential to both characterize the
complexity of stigmatization and design interventions to decrease stigma [160,50]. Multiple
instruments have been published to measure HIV-related stigma, both from the perspective of the
unaffected public and HIV-positive individuals. Table 1.1 presents relevant information on
instruments that have been validated to assess HIV-related stigma among HIV-positive people.
Included are: the year the instrument was published; authors; name of scale; number of items and
question response type; characteristics of the initial validation sample; the factors assessed by the
scale, as characterized by the authors; and the aspects of stigma assessed, as characterized by the

definitions previously provided.
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Table 1.1: Validated Instruments to Assess HIV-Related Stigma

« | Authors Title of Scale Item Type | Validation Sample Scale Factors Stigma Factors

§ (Country) (# of items) (# of Items)

- Sowell et al. | Perception of Stigma | 13 items, 82 HIV* women Interpersonal (4)

% | [161] of HIV* Women 4-point LT Anticipated (7)

! (United States) Internalized (2)
Fife & Social Impact Scale 12 items, 130 HIV* adults Social rejection (9) Interpersonal

o Wright [77] | (United States) 4-point LT | 76 adults with cancer | Financial insecurity (3)

S Internalized shame (5) Felt

N Social isolation (7) Internalized
Berger et al. | HIV Stigma Scale 40 items, 318 HIV* adults Personalized stigma (18) Interpersonal
[162] (United States) 4-point LT 81% men Disclosure concerns (10) Anticipated

Negative self-image (13) Internalized

§ Concern with public

N attitudes about HIV (19) Anticipated

~ Lee etal. Internalized HIV 2 items, 268 HIV™ adults Negative self-image (1) Internalized

S | [163] Stigma dichotomous |  65% men Disclosure concerns (1) Anticipated

N (United States)

o Clark etal. | Perceived Stigma 4 items, 95 HIV*" women Perceived stigma Interpersonal (1)

S | [164] Index 1 &2 dichotomous | 146 HIV- women Anticipated (3)

N (United States) (self-identified)

o | Reece [165] | Hiv-Related Stigma®d | 11 items, 132 HIV+ adults

N (United States) S-point LT 68% men

LT: Likert-type responses

¢ Based on Sowell et al.
d |ndividual items of scale not published
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Table 1.1 (cont’d)

« | Authors Title of Scale Item Type | Validation Sample Scale Factors Stigma Factors
§ (Country) (# of items) (# of items)
Bunn et al. HIV Stigma Scale® 32 items, 157 HIV™ adults Enacted stigma (13) Interpersonal
[166] (United States) 4-point LT >71% men Disclosure concerns (8) Anticipated
- Negative self-image (7) Internalized
S Concern with public
N attitudes about HIV (6) Anticipated
Frankeetal. | v Stigma Scale 14 items, 130 HIV+ adults Enacted stigma (5) Interpersonal
[167] (Peru) 4-point LT 46% men Disclosure concerns (5) Anticipated
- Negative self-image (6) Internalized
S Concern with public
N attitudes about HIV (6) Anticipated
Holzamer et | HIV/AIDS Stigma 33 items, 1,477 HIV+ adults Verbal abuse (8) Interpersonal
al. [133] Instrument — PLWA | 4-point LT 26% men Negative self-perception
(Lesotho, Malawi, (5) Internalized
- South Africa, Health care neglect (7) Interpersonal
S Swaziland, Tanzania) Social isolation (5) Interpersonal
N Fear of contagion (6) Interpersonal
Wrightetal. | v Stigma Scale? 10 items, 64 HIV* youth Workplace stigma (2) Interpersonal
[168] (United States) 5-point LT 52% men Disclosure concerns (2) Anticipated
g Negative self-image (3) Internalized
S Concern with public
N attitudes about HIV (2) Anticipated

LT: Likert-type responses

€ Based on Berger et al.
" Based on Berger et al.
9 Based on Berger et al.
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Table 1.1 (cont’d)

« | Authors Title of Scale Item Type Validation Sample Scale Factors Stigma Factors
§ (Country) (# of items) (# of items)
Saylesetal. | Internalized HIV 28 items, 202 HIV™ adults Stereotypes (12) Interpersonal
[169] Stigma Scale 5-point LT 50% men Disclosure concerns (5) Anticipated
§ (United States) Social relationships (7) Interpersonal
N Self-acceptance (4) Internalized
Van Rie et al. | HIV/AIDS Stigma 22 items, 480 Tuberculosis Community perspectives
[170] Scale (Thailand) 4-point LT patients toward HIV/AIDS (11)
§ 22% HIV* Patient perspectives
N 66% men toward HIV/AIDS (10)
Visser et al. Internalized Stigma 12 items, 317 HIV* women Blame and judgment (6) Internalized
Q| [171] Scale Dichotomous Interpersonal distancing
Q (South Africa) (6) Anticipated
Kalichman et | Internalized AIDS- 6 items, 2,397 HIV* adults Negative self-perception | Internalized
al. [172] Related Stigma Scale | Dichotomous 41% men
o (South Africa,
S Swaziland, United
N States)
Jimenez et al. | HIV Felt Stigma 17 items, 216 HIV™ adults Personalized stigma (5) Interpersonal
[173] Scalel 4-point LT Disclosure concerns (4) Anticipated
i Negative self-image (5 Internalized
g (Puerto Rico) Cogcern with pub?ic( :
N attitudes (3) Interpersonal
_, | Birbecketal. | Jacoby’s Stigma Scale | 3 items, 496 HIV* adults Interpersonal
S | [174] (Zambia) Dichotomous 41% men
N

LT: Likert-type responses

N Based on Berger et al.
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Table 1.1 (cont’d)

« | Authors Title of Scale Item Type Validation Sample Scale Factors Stigma Factors
§ (Country) (# of items) (# of items)
Zelea et al. HIV/AIDS Stigma 22 items, 188 HIV* adults Self-stigma (8) Felt
N | [175] Scale 4-point LT 41% men Experienced stigma (7) Interpersonal
< (India) Perceived stigma (8) Anticipated
Jeyaseelan et | v/ Stigma Scale' 25 items, 250 HIV* adults Personalized stigma (11) | Interpersonal
al. [176] (India) 4-point LT 50% men Disclosure concerns (4) | Anticipated
o Negative self-image (6) Internalized
p= Concern with public
N attitudes about HIV (4) Anticipated
Kingorietal. | HIV Felt Stigma 18 items, 370 HIV™ adults Public attitudes (3) Interpersonal,
[177] Questionnaire! 5-point LT Anticipated, &
(Kenya) Internalized
Ostracize (3) Interpersonal
o Discrimination (2) Interpersonal
= Personal life disrupted
N (2) Interpersonal
Tsai et al. Internalized AIDS- 6 items, 456 HIV* adults Negative self-perception | Internalized
[178] Related Stigma Dichotomous 31% men
g ScaleK
N (Uganda)

LT: Likert-type responses

' Based on Berger et al.

j Based on Reece

k Based on Kalichman et al.
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Because stigma is a culturally-specific construct [107], it is critical that instruments to
measure HIV-related stigma are valid for the population assessed. Most of the instruments for
HIV-related stigma have been developed and validated in the United States. Only five have been
validated in sub-Saharan Africa, where most HIV-positive individuals reside. The Berger HIV
Stigma Scale is arguably the most frequently utilized HIV-related stigma measure; it has been
shortened and validated both in the United States [166,168], Puerto Rico [173], Peru [167], and
India [176]. The factors assessed by Berger et al.’s original scale correspond well to enacted,
anticipated, and internalized stigma [162]. Unfortunately, validation data for the HIV Stigma
Scale has not been published for sub-Saharan Africa. In addition, only two of the forty items can
be found in all of the validated versions of the HIV Stigma Scale, which suggests that the cross-
cultural validity of this instrument may need to be re-evaluated.

The HIV/AIDS Stigma Instrument — PLWA (HASI-P), published in 2007 by Holzamer et
al., was developed and validated with 1,477 HIV-positive adults residing in five sub-Saharan
African countries [133]. The cultural diversity between and within the research sites suggest that
this instrument may be well equipped to assess culture-relevant manifestations of HIV-related
stigma in sub-Saharan Africa. The authors grouped items into six categories: verbal abuse;
healthcare neglect; social isolation; fear of contagion; workplace stigma; and negative self-
perception. The first four categories assess interpersonal stigma, whereas negative self-
perception assesses internalized stigma. One question under fear of contagion (“I stopped eating
with other people”) may assess anticipated stigma, although this requires further investigation.

Other HIV-related stigma measures for use in HIV-positive individuals in sub-Saharan
Africa include: the Jacoby Stigma Scale, the Internalized AIDS-Related Stigma Scale, and the

HIV Felt Stigma Questionnaire. The Jacoby Stigma Scale is an adaptation of a stigma
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instrument frequently used with epilepsy [179] and has been used in Zambia to assess
interpersonal stigma [180]. The Internalized AIDS-Related Stigma Scale is a six-item
instrument with dichotomous answers that was validated in South Africa, Swaziland, and the
United States to assess internalized stigma [172]. It has since been validated in rural Uganda
[178]. The HIV Felt Stigma Questionnaire is based on a previous instrument used in the United

States [165] and is primarily a measure of enacted stigma.

Epilepsy-Associated Stigma

The etiology of epilepsy is subject to numerous misconceptions worldwide that
perpetuate disease-associated stigma, such as associations with supernatural causes and taboo
behaviors [181-186,71,187]. Multi-nation surveys suggest that epilepsy-associated stigma is a
widely prevalent social phenomenon [188-190]. Like HIV-related stigma, the factors that
influence the development of epilepsy-associated stigma among people with epilepsy can be
divided into: factors specific to the condition; factors related to the individual; and factors
specific to the society in which the individual resides.

More severe epilepsy, often assessed by frequency or type of seizure, has been repeatedly
associated with greater stigma [191,179,62,192-194,188,195,187,196-199,54] as has duration of
disease [193,188,195,200,62]. Although the use of AEDs to control seizures is associated with
decreased stigma [195], polytherapy [201], ineffective treatment [185,202], and drug side effects
[189,187,198] are associated with increased stigma. These condition-specific factors all increase
stigma by decreasing the likelihood of concealment for people with epilepsy.

Individual-specific factors associated with increased stigma that may result in decreased

concealment include: earlier age of onset [193,197,198,203,199]; decreased resources, as
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assessed by socioeconomic status and employment [204,195,62,197,185,205]; and seizure-
related injuries, such as broken bones and burns [189,196]. Individual factors that may increase
stigma due to increased responsibility for epilepsy include: less formal education
[192,196,62,197,205-207]; less epilepsy-related knowledge [188,185,184,66]; lower self-
efficacy [208,189,62,197,198]; and poor coping related to epilepsy [209,210,198]. Decreased
social support has also been associated with increased epilepsy-associated stigma
[195,62,211,54,212,213], although the directionality of this relationship is unclear. An
individual’s social status also impacts epilepsy-associated stigma [71]. Common society-level
factors associated with increased stigma are gender [192] and race [197].

People with epilepsy often suffer considerable social rejection due to epilepsy-associated
stigma [55,214-216,196,54,217,207]. This has far-reaching effects, such as lower self-esteem
[66,54,196] and decreased health-related quality of life [218-
221,196,222,200,223,198,185,224,202]. Individuals who report higher levels of epilepsy-related
stigma are also more likely to experience anxiety [196,212,225,226] and depression
[227,196,228,229,213,230,225] than those with lower levels of stigma. People with higher

levels of epilepsy-associated stigma also have decreased AED adherence [231].

Instruments

Compared to HIV-related stigma, relatively few instruments have been developed to
assess epilepsy-associated stigma. Table 1.2 provides details regarding the instruments that have
been validated to assess epilepsy-associated stigma. Of the eleven published, only two were

developed in low-income countries.
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Table 1.2: Validated Instruments to Assess Epilepsy-Associated Stigma

« | Authors Title of Scale Item Type | v/alidation Sample' Scale Factors Stigma Factors
§ (Country) (# of items) (# of items)
Ryan et al. Perceived Stigma 6 items, 445 adults Perceived stigma Interpersonal
S |[192] Scale Dichotomous 51% men
3 (United States)
~ | Jacoby [179] | Stigma Scale 3 items, 139 adults Interpersonal
2 (United Kingdom) Dichotomous 45% men
—
Westbrook et | Perceived Stigma 4 items, 64 children Perceived stigma
al. [66] Scale 4-point LT 39% boys
> (United States)
3
Austin & Child Attitude 13 items, 136 children Attitude Internalized
Huberty Toward Illness Scale | 4-point LT 133 children with
§ [232] (United States) asthma
—
Dilorio etal. | Parent Stigma Scale, | 10 items, 314 adults
[62] adapted for adults 7-point LT 50% men
S with epilepsy™
N (United States)
Austinetal. | Child Stigma Scale 8 items, 224 children Internalized (2)
[63] (United States) 5-point LT 48% boys Interpersonal (4)
ér Anticipated (2)
N

LT: Likert-type responses

' All validation samples are people with epilepsy unless otherwise noted
™ Based on Austin & Huberty
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Table 1.2 (cont’d)

- Authors Title of Scale Item Type | validation Sample” | Scale Factors Stigma Factors
g (Country) (# of items) (# of items)
Fernandes et al. | Stigma Scale of 24 items, 40 adults Anticipated (17)
S | [233] Epilepsy 4-point LT 40 adults without Internalized (7)
Q (Brazil) epilepsy
Prus & Grant Stigma of Epilepsy 5 items, 109 adults Internalized (2)
[234] Scale Dichotomous 40% men Anticipated (1)
= (United States) Interpersonal
S (2)
Mbuba et al. Kilifi Stigma Scale 18 items, 203 adults Perceived stigma Internalized (7)
[203] of Epilepsy 3-point LT 40 caregivers of
o (Kenya) children with
& epilepsy
Forsgren et al. Internalized Stigma | 29 items, 230 adults Alienation Internalized
[235] of Mental IlIness 4-point LT Stereotype endorsement
o Scale, adapted for Perceived discrimination | Interpersonal
= Epilepsy Social withdrawal Anticipated
N (Sweden, Iran) Stigma resistance Anticipated

LT: Likert-type responses

" All validation samples are people with epilepsy unless otherwise noted
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The most widely used instrument to assess epilepsy-associated stigma is Jacoby’s Stigma
Scale [179]. Modified from an instrument used to assess stigma associated with stroke [236], it
has been used worldwide to gauge interpersonal stigma among people with epilepsy
[189,194,185,195,54,229,237,198]. However, as epilepsy-associated stigma consists of more
than interpersonal stigma, an instrument that can also assess internalized and anticipated stigma
among people with epilepsy is essential. In addition, because epilepsy-associated stigma is a
result of interactions between individuals with and without epilepsy, an instrument that could be
used with both involved parties would greatly enhance our understanding of disease-associated
stigma.

The Stigma Scale of Epilepsy (SSE) was developed in Brazil to assess felt stigma when
administered to people with epilepsy and to assess stigmatizing attitudes that may lead to
discrimination and prejudice when administered to the general public [233]. Unlike previous
attempts to measure felt stigma and stigmatizing beliefs that involved the use of two separate, yet
parallel worded instruments, the SSE asks the same questions to the general public and people
with epilepsy. Previous research suggests that querying an individual with epilepsy about how
“people with epilepsy” feel, instead of how “you” feel, results in the participant being more
likely to provide a response more closely related to his true attitude [238]. The SSE has been
used in India [200] and Bolivia [239] and may be a valuable tool to understand the interactions
that lead to the development of epilepsy-associated stigma if validated more widely.

The Kilifi Stigma Scale is the only instrument developed and validated in sub-Saharan
Africa. This 18-item instrument was designed to assess perceived stigma among people with
epilepsy in Kenya. Interestingly, none of the items mention epilepsy, therefore, it is unclear if

participant responses can be directly attributed to internalized stigma [240]. In addition, since
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two-thirds of the validation sample consisted of caretakers of people with epilepsy, the
instrument may more accurately reflect stigmatization resulting from proximity to a condition

(affiliate stigma) versus felt stigma [241,63].

Comorbid, Layered Stigma

It is widely acknowledged that HIV-positive individuals are often subject to multiple
stigmatized conditions simultaneously [242,243,81]. The limited research examining double
[244] or layered stigma [81] characterizes stigma that develops in the setting of a pre-existing
negative social identity [48] and has primarily focused on behaviors associated with HIV
transmission, such as injection drug use [243], or individual characteristics, such as being a
member of a racial minority [242] or having a different sexual orientation [244]. These studies
suggest that layered stigma alters an individual’s exposure to enacted stigma and influences felt
stigma [242,80].

Only three published studies have examined layered stigma resulting from comorbid
medical conditions. Lekas et al. conducted qualitative interviews to examine enacted and felt
stigma among patients co-infected with HIV and Hepatitis C in New York City [80]. Most
participants reported that stigmatization associated with HIV was more intense than that
associated with Hepatitis C, yet some suggested that they were equally stigmatized due to their
association with injection drug use [80]. Participants found that by concealing their Hepatitis C
status, they could reduce experiences of enacted stigma [80]. Deribew et al. noted that
individuals with HIV and Tuberculosis (TB) reported greater HIV-related stigma, as assessed by
the Berger HIV Stigma Scale in Ethiopia [245]. All TB/HIV co-infected participants were

interviewed just after their TB diagnosis, therefore, their experiences may more accurately reflect
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heightened HIV-related stigma due to TB’s association with HIV [246] rather than layered
stigma. Lastly, Walkup et al. examined layered enacted stigma associated with HIV and
schizophrenia by presenting vignettes to members of the general public (college undergraduate
students) [247]. The authors found that the stigma associated with HIV and schizophrenia was
additive, but not significantly different from the stigma associated with either condition in
isolation [247].

There is a lack of quantitative data on layered stigma from the perspective of people with
comorbid conditions. This may be due to a lack of valid measurements. Although instruments
have been designed to assess disease-associated stigma across conditions [248,249], none have
been constructed to detect comorbid layered stigma. It is unclear if existing disease-specific
instruments have sufficient sensitivity to detect layered stigma. Investigation into this type of
layered stigma is warranted as it may adversely affect health outcomes, such as depression and

medication adherence, and could adversely affect the medical management of both conditions.

Medical Management of HIV

Four years after first isolating HIV from immunocompromised patients [250], zidovudine
(AZT) was approved by the Food and Drug Administration (FDA) to treat HIV-positive
individuals [251]. Although AZT improved survival among AIDS patients [252], the
development of significant drug toxicity and HIV viral strains resistant to AZT led clinicians to
treat patients with multiple ARVs simultaneously [253,254]. Today, HIV is managed with
combination antiretroviral therapy (CART), which consists of at least three ARVs acting via
different mechanisms to inhibit the replication of HIV [255]. To date, there are 28 ARVs

available that can be divided into six different classes based on mechanism of action [256].
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Table 1.3 lists the most widely used HIV drugs as well as the following details: the year granted
FDA approval; main mechanism of in-vivo drug metabolism; effect on liver enzymes, including
the Cytochrome P450 enzyme system (CYP450); and common adverse events.

The primary aim of cART is to suppress HIV viral replication in order to slow disease
progression and permit immune reconstitution, while minimizing drug associated adverse events
[257]. Secondary aims include limiting the development of ARV resistance in HIV strains [257]
and decreasing HIV transmission [255]. To accomplish these goals, the WHO has recommended
“first line” CART for HIV-positive individuals initiating treatment for the first time and “second
line” for those who do not achieve or maintain HIV viral suppression on first line therapy (ARV
treatment failure) [255]. Table 1.4 provides the latest WHO recommendations for first and
second line CART [255]. These drug combinations are being made available at low or no cost
for HIV-positive individuals worldwide via government funding and substantial international aid
[9].

The WHO acknowledges, and research has repeatedly shown, that sustained adherence to
CART is essential in order to decrease HIV replication so that plasma HIV viral load becomes
undetectable [255,258-261]. Although the WHO emphasizes adherence but does not offer
guidelines on the extent to which adherence is required, studies suggest that HIV-positive
individuals taking their medications as prescribed more than 90% of the time are less likely to
experience treatment failure than those with less than 90% adherence [262,261,263]. Substantial
research has examined barriers to adherence and shown that ARV-associated adverse events
often lead to decreased adherence [264-268,149]. Compared to other medications, short-term

ARV-related side effects have been relatively well studied [256]. Unfortunately, they are often
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Table 1.3: Common Adverse Events Associated with HIV Medications

Drug

FDA
Approval
[251]

In-Vivo
Metabolism

Enzyme
Effects

Adverse Events

Nucleoside Reverse-Transcriptase

Inhibitors (NRTIS)

idovudine S one ausea/Vomiting : , Lipodystrophy , Leuokopenia
Zidovudi 1987 [269] | UGTs [269] N Nausea/VVomiting [270,271], Lipod hy [272], Leuok i
(AZT) [270], Anemia [270,273], Neutropenia [269] Fatigue/Malaise
[271,269], Myopathy [273], Rash [274], Lactic Acidosis [269].
Didanosine (ddI) | 1991 [275] | Renal [275] None Nausea [274,276], Lipodystrophy [272], Peripheral neuropathy
[273], Pancreatitis [274,275], Lactic acidosis [274], Optic
neuritis [275].
Nausea [270], Peripheral neuropathy [278,270,273],
. Lipodystrophy [272,278], Hypertriglyceridemia [270,279],
Stavudine (DAT) | 1994 [277] | Renal [277] None [277] Lactic acidosis [274.277], Headache [279],
Hypercholesterolemia [279], Diarrhea [277].
Lamivudine Nausea [270], Peripheral neuropathy [270],
(3TC) 1995 [280] | Renal [280] None Hypertriglyceridemia [270], Lipodystrophy [270,281],
Pancreatitis [282], Mood alterations [279].
. Hypersensitivity rash [273,274,283], Vomiting [279], Immune
Abacavir (ABC) | 1998 [283] | UGTs None [283] reconstitution syndrome [283], Lipodystrophy [283].
Tenofovir (TDF) | 2001 [284] | Renal [284] None [284] I[R;:;srz[ggjl] Diarrhea [284], Headache [284], Renal insufficiency
(EFrr_I]_tCr:l)cuabme 2003 [286] | Renal [286] None [286] (I;Iiizg?ocrh;iE)ZnSESr]érgla[lg];f [286], Nausea [286], Rash [286], Skin
Non-Nucleoside Reverse-Transcriptase Inhibitors (NNRTIS)
CYP3A Induces
Nevirapine 199 6[288] CYPZBES CYP3A, Hypersensitivity [289], Rash [273,274], Hepatotoxicity
(NVP) CYP2B6 [290,279].
[288] [288]

CYP: Cytochrome P450 Enzyme; UGT: UDP-Glucuronosyltransferase System
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Table 1.3 (cont’d)

FDA In-Vivo Enzyme
Drug Approval boli P y Adverse Events
[251] Metabolism effects

Non-Nucleoside Reverse-Transcriptase Inhibitors (NNRTIS) cont’d

CYP3A glgl;%; [H2>;%§rs§nsitivlity ras[g%g?,g}_D.igzdi ness [2[723;,32724;]4]In50mnia_
: ’ : , Somnolence , Vivid dreams : , Depression
Efavirenz (EFV) | 1998 [291] E;E]ZBG CYP2B6 [291] Hypertriglyceridemia [274], Unsteady walking [274],
[291] Drowsiness [274], Mood alterations [279].
Protease Inhibitors (Pls)
Diarrhea [293,294], Hypertriglyceridemia [293],
Lopinvir 2000 [292] | CYP3A Inhibits Hypercholesterolemia [294], Nausea [294], Paresthesia [273],
ritonavir (LPV/r) CYP3A Pancreatitis [292], Hepatotoxicity [292], Cardiac Conduction
Abnormalities [292].
Atazanavir/ g‘gg’éﬁi Jaundice [294,274], Paresthesia [273], Hyperbilirubinemia
. . 2003 [295] | CYP3A [295] ; [276], Cardiac Conduction Abnormalities [295], Rash [295],
ritonavir (ATV/r) CYP2C8 H bilirubi ia 205
[295] yperbilirubinemia [295].

CYP: Cytochrome P450 Enzyme
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underreported in routine clinical settings [296,297]. To ensure sustained cCART adherence with
the underlying goal of promoting individual health and decreasing HIV transmission, it is

essential to continually assess for and appropriately manage ARV-associated side effects.

Table 1.4: WHO Recommended cART Combinations

Line \ CART Combination

First line
Preferred TDF + 3TC (or FTC) + EFV
Alternatives AZT + 3TC + EFV

AZT + 3TC + NVP
TDF + 3TC (or FTC) + NVP

Second line
If DAT or AZT was first line | TDF + 3TC (or FTC) + ATV/r or LPV/r
If TDF was first-line AZT+ 3TC + ATV/r or LPV/r

Medical Management of Epilepsy

More than twenty drugs are available to manage epilepsy [298]. AEDs prevent seizures
by acting via multiple, incompletely understood mechanisms to inhibit abnormal neuron
depolarization in the brain [298,299]. AEDs are divided into generations, based on when they
were identified. Table 1.5 lists the AEDs that are considered first-line by the WHO [25,300].
All are first generation AEDs and were selected both for their efficacy as well as their cost [301].
Also provided are: the year each AED was approved; primary mechanism of in-vivo metabolism;
effect on liver enzymes; and common adverse events. Although these drugs are considered
essential medicines by the WHO, they are often unavailable in low and middle income countries
[27,302,25,303].

For AEDs to effectively control seizures, there must be an adequate concentration of the
drug in the blood. This requires continuous medication adherence [304,32,33,305]. As has been

found in individuals treated with CART, people experiencing AED-associated adverse
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Table 1.5: Common Adverse Events Associated with First-Generation AEDs.

Drug FDA In-Vivo Enzyme Adverse Events
Approval | Metabolism | Effects
[251]
Phenobarbital Pre-1938 | CYP2C9 Induces Anemia [307], Sedation
(PB) [251] [306] CYP2C9, [308,309], Rash [309],
CYP2C19, | Depression [309], Hyperactivity
CYP3A4, [310], Dizziness [311].
UGTs [306]
Carbamazepine | 1968 CYP1A2 Induces Rash [313,312], Psychomotor
(CB2) [312] (minor) CYP2C9, Performance [314], Asterixis
[306], CYP2C19, | [315], Ataxia [316], Blurred
CYP3A4 CYP3A4, Vision [310], Anemia [312],
[312,306] UGTs Dizziness [312].
[312,306]
Phenytoin 1956 CYP2C9, Induces Anemia [307], Hypocalcemia
(PHT) [317] CYP2C19 CYP3A4, [307], Impaired Memory [314],
[306] CYP2C19 Gum Hypertrophy [316], Rash
[316], Nystagmus [310].
Valproic Acid 1996 UGTs Inhibits Nausea/Vomiting [310], Tremor
(VA) [318] [318,306], UGT [310], Hepatoxocity [318],
CYP2C9 [319,306], Abdominal pain [318], Blurred
(minor) possibly Vision [318], Ataxia [318],
[306] CYP2C9 Somnolence [318], Change in
[306] Weight [318], Headache [318],

Dizziness [318].

CYP: Cytochrome P450 Enzyme; UGT: UDP-Glucuronosyltransferase System

events are less like to adhere to their prescribed medication [231,320-322]. AED side effects are

a frequently cited cause for changing or discontinuing treatment [323-326]. Although short- and

long-term adverse events associated with first-line AEDs are relatively well understood [321],

the high prevalence of adverse events associated with these drugs in high-income countries have

not been reported in low-income countries [327-331]. This may be because the studies reporting

side effects in low-income settings often have the primary purpose of decreasing the epilepsy

treatment gap by providing AEDs to people not already obtaining care [331,332,328,330]. It has

been repeatedly shown that patients are more likely to tolerate side effects when they believe the
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medication is somewhat efficacious and alternative therapies unavailable [333-335]. In addition,
data are lacking about adverse events experienced by people taking first-generation AEDs with
other, more recently developed medications in low-income countries. As three first-generation
AEDs have substantial effects on enzymes responsible for metabolizing other medications [306],
this could be cause for serious concern [336]. Therefore, additional research examining patient-

reported adverse events to AEDs is necessary, particularly in low-income countries.

Managing Comorbid HIV and Epilepsy

CYP450 enzymes are responsible for the breakdown of about 80% of modern
medications [336]. Found throughout the body, but most prominently in the liver, the
pharmacokinetic activity of CYP450 enzymes can be induced and inhibited by a variety of drugs
and other substances [337,336,306]. Enzyme induction occurs when an inducer, such as a drug,
binds to an intracellular receptor and causes increased transcription of CYP450 genes [336]. This
results in the production of additional CYP450 enzymes and increases plasma clearance of drugs
by that specific enzyme [336]. Depending on the concentration of the drug remaining after
induction, CYP450 induction could result in both decreased efficacy of prescribed drugs and
unpredictable side effects [306,336]. The extent of enzyme induction depends on the
concentration of the inducer, the potency of the inducer (i.e. to what extent it induces CYP450
replication), and characteristics of the individual [338]. Enzyme induction begins as soon as the

offending medications are combined, but that maximum induction occurs when the inducer
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reaches its steady state concentration, which occurs after four to five half-lives® [306]. Thus the

clinical effect of enzyme induction could appear days to weeks after medication co-
administration begins [306,339]. De-induction also occurs when the inducer is stopped and, if
halted suddenly, can lead to drug toxicity [306,340,341]. Enzyme inhibition, on the other hand,
blocks CYP450 activity and decreases the clearance of drugs broken down by that enzyme [306].
Like induction, the extent of enzyme inhibition depends on the concentration and characteristics
of the inhibitor as well as the characteristics of the individual [306].

CYP450 enzyme activity alterations have been repeatedly documented after the
administration of the following enzyme-inducing AEDs (EI-AEDs): phenobarbital (PB),
carbamazepine (CBZ), and phenytoin (PHT) [306,339,301,342-344] as well as after
administration of the following ARVs: nevirapine (NVP), efavirenz (EFV), lopinavir/ritonavir
(LPV/r), and atazanavir/ritonavir (ATV/r) [345-351]. However, data on in-vivo interactions are
limited. Table 1.6 summarizes the published pharmacokinetic data available on these
interactions. For ethical reasons, some of these studies were conducted in healthy adults
[352,353,348] and may not be representative of pharmacokinetic interactions in HIVV-positive
individuals due to HIV’s detrimental effect on the liver [354].

Although pharmacokinetic data is scant, there are significant clinical implications for
interactions between ARVs and EI-AEDs. Data from a cohort of HIVV-positive individuals in the

United States military on concurrent treatment suggest that EI-AEDs substantially decrease the

9 A half-life is the amount of time that it takes for half of the drug to be metabolized. It depends
on the concentration of the drug, its metabolites, and the activity of the enzymes responsible for
its metabolism.
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Table 1.6: Pharmacokinetic Interactions between First-Generation AEDs and ARVs.

Lopinvair/ritonavir
(LPVIr)

adults [351]

added VA, time not specified

Drug Interaction Study Population Methods Outcomes | Findings
Phenobarbital (PB) & | HIV-negative, non-pregnant | SD-NVP, 200mg +SD-PB, 200mg t, of NVP | PB < t, NVP
Nevirapine (NVP) white Dutch women [352] simultaneously
Carbamazepine (CBZ) | HIV-negative, non-pregnant | SD-NVP, 200 mg+ SD-PB, 400mg t,of NVP | CBZ | ty NVP
& Nevirapine (NVP) | white Dutch women [352] simultaneously
Carbamazepine (CBZ) | 12 healthy volunteers [353] | 21 days of CBZ titrated to 400mg OD, 13 | [EFV] CBZ | [EFV]
& Efavirenz (EFV) days of SD-CBZ, 400mg+SD-EFV, 600mg
14 healthy volunteers [353] | 14 days of SD-EFV, 600mg, 20 days SD- | [CBZ] EFV | [CBZ]
EFV 600mg+SD-CBZ, 400mg
Phenytoin (PHT) & HIV-negative, non-pregnant | SD-NVP, 200 mg+ SD-PHT, 184mg t, of NVP | PHT & ty, NVP
Nevirapine (NVP) white Dutch women [352] simultaneously
HIV-negative, non-pregnant | SD-NVP, 200 mg+ SD-PHT, 184mg t,of NVP | PHT | t, NVP
white Dutch women [352] simultaneously, plus SD-PHT, 184mg OD
for 2 days
HIV-negative, non-pregnant | SD-NVP, 200 mg+ SD-PHT, 184mg t,of NVP | PHT | t. NVP
white Dutch women [352] simultaneously, plus SD-PHT, 184mg OD
for 6 days
Phenytoin (PHT) & 12 healthy volunteers [348] LPV/r 400/100mg BD for 10 days, LPV/r | [LPV/r] PHT | [LPV/1]
Lopinavir/ritonavir 400/100mg BD+PHT 300mg OD for
(LPVIr) 11days
12 healthy volunteers [348] | PHT 300mg OD for 11 days, PHT 300mg | [PHT] LPV/r | [PHT]
OD +LPV/r 400/100mg BD for 11days
Valproic Acid (VA) & | 11 HIV-positive American Stable taking 600 mg OD EFV, added VA, | [EFV] VA < [EFV]
Efavirenz (EFV) adults [351] time not specified
Valproic Acid (VA) & | 11 HIV-positive American Stable taking 400/100 mg BD LPV/r, [LPV/r] VA 1 [LPVIr]

SD: single dose; < no effect; |: decrease; 1: increase; [X]: plasma concentration of X; t: half-life; OD: once daily
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plasma concentration of ARVs [355] and may lead to ARV treatment failure [356]. This has led
to recommendations that clinicians proceed cautiously when prescribing AEDs to HIV-positive
individuals [353]. Health care providers are advised to either prescribe AEDs that are not
enzyme-inducing or monitor plasma concentrations of ARVs if an EI-AED must be used
[353,336]. Unfortunately, in resource-limited settings where alternative AEDs are limited
[357,358] and pharmacokinetic monitoring may be unavailable, providers often have no
alternative but to prescribe therapies that may result in adverse outcomes. Until additional
clinical data confirms the adverse effects of combining EI-AEDs with first and second-line
ARVs, there is little impetus for the international community to prioritize providing costly

alternative AEDs in low-income settings.

STUDY RATIONALE

Ample opportunity is available for HIV and epilepsy to co-occur, especially in sub-
Saharan Africa, where the prevalence of both conditions is high. Individuals most likely to be
affected by HIV and epilepsy in this setting are young and may be forced to cope with
substantial social and medical morbidity for most of their lives.

Both HIV and epilepsy are highly stigmatized conditions. The stigma associated with
either condition in isolation has been shown to have widespread effects that linger even after
physical health improves. The assessment of stigma, especially epilepsy-associated stigma, is
complicated by the lack of widely validated instruments that adequately capture all aspects of
this sociocultural phenomenon. In addition, little is known about the layered stigma that results
in individuals with HIV and epilepsy or what effect layered stigma may have on health outcomes

commonly seen among stigmatized individuals, such as anxiety and depression.
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Both HIV and epilepsy can be managed with long-term therapy. However, both
conditions require strict adherence to medications associated with side effects. Pharmacokinetic
data suggests - and limited clinical data has confirmed — that adverse events would likely be
associated with co-treatment with cCART and EI-AEDs. Patients taking CART and EI-AEDs
together could experience unpredictable side effects, recurrent seizures, uncontrolled HIV viral
replication, and the development of ARV resistance leading to treatment failure. Adverse events
resulting from concurrent CART and EI-AED treatment threaten both individual and population
heath by increasing the risk of death for people with HIV and epilepsy and increasing the
likelihood of transmission of HIV viral resistance to others. Unfortunately, sparse clinical data
exist regarding this interaction from sub-Saharan Africa, where alternative treatment for HIV and
epilepsy is currently not feasible.

The social and medical morbidity of HIV and epilepsy are interrelated. HIV-related and
epilepsy-associated stigma both increase with the severity of disease, pill burden, and medication
side effects. Co-treatment for HIV and epilepsy requires multiple medications and may result in
adverse events that exacerbate disease severity. Stigma often leads to anxiety and depression as
well as to decreased medication adherence. Prior research has shown that increased anxiety and
depression are related to higher perception of drug-related adverse events [359] and that adverse
events are associated with decreased medication adherence, which exacerbates disease severity.
At the population level, both HIV and epilepsy are associated with significant social and
economic costs that could be mitigated by improved management [360,361,5,362,18,110,363].

To mitigate the long-term effects of comorbid HIV and epilepsy, the medical and social
burden of these conditions must first be adequately characterized in a setting where the

implications of comorbid HIV and epilepsy may be most serious like sub-Saharan Africa
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OBJECTIVES
To examine the social intersection of HIV and epilepsy by:
1. Validating the Stigma Scale of Epilepsy (SSE) for use with Zambian people with
epilepsy using data collected in 20009.
2. Comparing epilepsy-associated and HIV-related stigma reported by: people with
comorbid HIV and epilepsy; people with epilepsy only, and people with HIV only in

Zambia. Psychiatric morbidity will also be examined.

To examine the medical intersection of HIV and epilepsy:
1. Assessing adverse events associated with the EI-AED phenobarbital among Zambian
people with epilepsy.
2. Comparing the severity of adverse events experienced by an inception cohort of HIV-
positive individuals on therapy with both an EI-AED plus ARVs in comparison to HIV-
positive individuals taking ARVs alone and HIV-positive individuals taking neither an

EI-AED nor ARVS.
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CHAPTER TWO:

VALIDATION OF THE STIGMA SCALE OF EPILEPSY IN ZAMBIA

Abstract

Objective

Epilepsy-associated stigma is an important patient-centered outcome measure, yet quantifying
stigma remains challenging. The instrument commonly used to assess felt stigma among people
with epilepsy is Jacoby’s 3-item Stigma Scale. However, due to noted ceiling effects, attempts
to develop other felt stigma measures were undertaken. The Brazilian Stigma Scale of Epilepsy
(SSE) is a 24-item instrument that was designed to measure felt stigma among people with
epilepsy and stigmatizing attitudes when administered to others. If cross-culturally valid, this
tool may overcome concerns associated with Jacoby’s 3-item Stigma Scale, elucidate

determinants of stigma, and provide an outcome measure for stigma reduction interventions.

Methods

We assessed the measurement properties of the SSE in 102 Zambian people with epilepsy.
Using Item Response Theory, we examined the number of underlying latent traits assessed by
the SSE. We also conducted a confirmatory factor analysis to compare the latent traits assessed
by the SSE to the latent traits assessed by Jacoby’s 3-item Stigma Scale. Differential item

functioning based on forced disclosure of epilepsy status was also examined.
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Results

The SSE loaded onto two latent traits related to stigma — the first included questions regarding
difficulties and prejudices faced by people with epilepsy, whereas the second loaded questions
regarding emotions associated with epilepsy. Items from Jacoby’s 3-item Stigma Scale loaded
only onto the first factor, suggesting that it does not assess the second. Forced disclosure of

epilepsy increased worry and pity - items associated with the second factor.

Conclusion

In Zambian people with epilepsy, the SSE captured two latent traits associated with felt stigma.
One trait represents feelings associated with epilepsy, which has been theorized as a substantial,
yet previously unmeasured, part of felt stigma. The Brazilian SSE performs well across cultures,
may be a more comprehensive measure for felt stigma, and may quantify stigmatizing attitudes

among others.
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Introduction

Epilepsy-associated stigma is an often overlooked patient-centered outcome measure.
Influenced by intrinsic patient factors, such as age of onset [189] and seizure severity [62], as
well as external, societal forces [184], stigma has long been recognized as a substantial, yet
potentially modifiable, force in the lives of people with epilepsy [55]. It has been repeatedly
linked to decreased social well-being [357], poor health outcomes [364], and decreased patient
satisfaction [62]. As a result, stigma-reduction efforts are ongoing [182,365]. However, there
continues to be little consensus on how to best measure stigma.

From a theoretical perspective, epilepsy-associated stigma is frequently divided into two
types: enacted stigma and felt stigma [55].

Enacted stigma describes beliefs held by people without epilepsy that, if acted upon,
would lead to discrimination [54]. Enacted stigma is difficult to assess where discriminatory
behaviors are socially undesirable. Most attempts to measure enacted stigma have involved
surveys assessing the epilepsy-associated knowledge, attitudes and practices (KAP) of people
without epilepsy to serve as a proxy for enacted stigma [366,367,55,368]. KAP surveys
generally include culturally universal questions (e.g. “would you let your child play with a child
who has epilepsy”’) which are sometimes complemented by questions specific to the population
of the individuals assessed. KAP surveys often do not explicitly identify which items are
assessing knowledge vs. attitudes vs. practices. When quantified at all, knowledge is usually
totaled as a raw score. There are no agreed-upon scoring procedures for the attitude and practice
items so this information is generally presented as response frequencies for individual items.

Felt stigma describes self-stigmatization by people with epilepsy that results from shame

associated with epilepsy (internalized stigma) and fear of encountering enacted stigma
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(anticipated stigma) [55,53,54]. International surveys identifying variations in epilepsy-
associated stigma between countries suggest that stigma is a universal construct with distinct
cultural elements [195,189,240]. Customized stigma assessment instruments may more
completely capture the burden of stigma in its local context, but these are challenging to develop
and validate and prohibit comparisons between cultures. The most frequently employed
instrument for assessing felt stigma is Jacoby’s 3-item Stigma Scale, adapted for use with people
with epilepsy [236]. This instrument is used with other stigmatized conditions [369,174] and
measures a person with epilepsy’s perception of enacted stigma [179,69,229,370,185]. The
original dichotomous responses for this popular instrument were revised to Likert-type scales to
correct a noted ceiling effect [184,198], though the use of this version has been limited
[371,212].

A cross-culturally relevant instrument which could quantify both felt stigma and
stigmatizing KAPs would facilitate cross-cultural studies of stigma determinants and would be
very valuable in outcome studies of stigma reduction interventions [61]. The Stigma Scale of
Epilepsy (SSE) may fulfill this need. The SSE is a 24-item instrument that was designed to
assess enacted stigma in the general public and felt stigma among people with epilepsy [233].

Each item is answered with four point Likert-type scales. A standardized stigma score is

calculated (range 0-100) and is independent of the number of questions answeredP. The SSE

was developed and validated in Brazil [233] and has been used in India [200] and Bolivia [239].

P Formula for General Stigma Score
[(sum of all answered items—number of answered items)x100]

[(4Xnumber of answered questions)—number of answered items]
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We administered the SSE and Jacoby’s 3-item Stigma Scale to Zambian people with
epilepsy to assess the utility of the SSE in sub-Saharan Africa compared to the commonly
employed Jacoby Stigma Scale. To determine the number of underlying traits assessed by both
the SSE and Jacoby’s 3-item Stigma Scale, we conducted an exploratory item factor analysis.
We also conducted a confirmatory factor analysis of the SSE to examine the underlying traits
assessed. Lastly, as previous research indicated that felt stigma varies based on individual
characteristics, such as forced disclosure of epilepsy status [184,65], we assessed differential

item functioning of the SSE.

Methods

In October 2009, we interviewed 102 men, women, and youth (ages 12-18) with epilepsy
at three different clinics in Zambia: two urban and one rural. The SSE and Jacoby’s 3-item
Stigma Scale were administered concurrently via interview. Basic demographic data, epilepsy
characteristics, and disclosure status (among adults only) were also collected.

This study obtained ethical approval from the University of Zambia Biomedical Research

Ethics Committee and the Michigan State University Biomedical Institutional Review Board.

Characteristics of the Study Sample

Sixty-eight adults (44% female) and 34 youth (44% female) were interviewed.
Demographic, clinical, and economic information for this population is shown in Table 2.1.
Interviews were conducted in the context of a larger study with the following inclusion criteria:
medical records confirming a diagnosis of epilepsy prior to study participation, and the ability to

participate in group conversations in the local language (Nyanja, Bemba, or Tonga). Direct
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Table 2.1: Demographic and Clinical Information for People with Epilepsy Completing the

Stigma Scale of Epilepsy

Number (%0) Men (n=38) Women Youth (n=34)
(n=30)
Mean age, years (SD) 32.2 (8.7) 30.4 (9.7) 15.2 (1.9)
Rural location, yes 14 (36) 12 (40) 11 (32)
Marital status
Never married 19 (50) 9 (30)
Currently married (monogamous) 13 (33) 11 (37)
Currently married (polygamous) 3(8) 0 (0)
Previously married" 2(5) 8 (27)
Remarried 1(3) 2(7)
Educational status (adults: mean years in 82(SD3.7)| 6.1(SD3.3) 27 (80)
school; youth: currently in school, yes)
Employment status, yes 23 (59) 5(17) -
Spouse employment status, yes 3 (18) 11 (85) -
(if applicable)
Median housing quality score (IQR) 11.0 (6.0-12.0) 12.0(3.0- | 13.0(6.0-13.0)
13.0)
Median household wealth in Kwacha K1,220,000 K295,000 K902,500
Median in USD (IQR) $358 (52-676) | $86 (9-256) | $264 (123-795)
Food Insecure, yes 10 (26) 10 (33) -
Physical stigmata of epilepsy present’ 8 (21) 14 (47) }
Median age of epilepsy onset, years 16.5(8-28) | 14.0 (11-20) -
(IQR)
Most recent seizure
<I week ago 10 (28) 8 (27) 9 (27)
>1 week ago to <1 month ago 12 (33) 5(17) 7(21)
>1 month ago to <1 year ago 8 (22) 9 (31) 7(21)
>1 year ago 6 (17) 7 (24) 11 (33)
Taking an antiepileptic drug (AED), yes 37 (97) 28 (93) 32 (94)
Adherent to AED, yes 20 (54) 18 (64) 21 (65)
Disclosure of epilepsy
Yes, because | told them 8 (20) 5(17) -
Yes, because others told them or 19 (49) 19 (63)
they saw me have a seizure
No 11 (28) 6 (20)
Shona Symptom Questionnaire, mean 5.0(3.1) 5.6 (2.6) 5.58 (3.4)
(SD)
Requiring psychiatric support® 18 (46) 20 (67) 15 (43)

9 Divorced, widowed, or separated and not remarried
" Primarily visible burn scars, interviewer assessed

3 Scores > 5 using the Shona Symptom
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Table 2.1 (cont’d):

Number (%0) Men (n=38) Women Youth (n=34)
(n=30)

Personal Safety
Well, stream or river used as 7 (18) 5(17) 4 (12)
household water source!
Kerosene/gas, candles or fire used 22 (56) 19 (63) 15 (43)
for household lighting"
Wood, charcoal or kerosene stove 23 (59) 20 (67) 14 (40)
used for cooking"
Familial physical abuse, yes 6 (15) 12 (40) )
Rape, yes (women only) ) 4 (13) )
Transactional sex, yes (women only) ) 3(10) )

English to local language translations of the SSE and Jacoby’s 3-item Stigma Scale were not
performed as comprehensive local translations were not feasible. Zambia has seven official
vernacular languages as well as immense variation in local dialects. Instead, as English is also
an official language and the most common second language spoken by Zambians, both
instruments were provided to interviewers in English. Interviewers participated in an afternoon
training session on both the SSE and Jacoby’s Stigma Scale so that the items could be translated

from English to suit the dialect of each participant.

Analytic Plan
Interviews were originally conducted on paper and then entered into Microsoft Excel and
verified for accuracy. Paper copies of the data were available for referral throughout analysis.

Descriptive statistics were calculated for each item of the SSE and the distribution of item

t Proxy measure for increased risk of drowning
Y Proxy measure for increased risk of burns
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responses were compared to the original validation data from Sao Paulo, Brazil [233] using >
tests.

We used item response theory modeling (IRT) to examine the validity of the SSE for our
study sample [372]. This approach stipulates that an individual with epilepsy’s responses to the
SSE’s items are a combination of the levels of an individuals’ underlying latent traits and
characteristics of the SSE items. In this case, the underlying latent traits assessed by the SSE
pertain to epilepsy-associated stigma. The number of underlying latent traits assessed by a series
of questions can be determined by assessing item dimensionality with a Scree plot. A Scree plot
depicts the number of possible factors for an instrument on the x-axis and the amount of
variation in item responses that is attributed to each factor (the factor’s eigenvalue) on the y-axis
[372]. The number of latent traits assessed by an instrument occurs where the eigenvalues begin
to level off on the Scree plot (i.e. the “elbow” of the graph) [373]. For these analyses, SSE item-
related characteristics were modeled in terms of difficulty and discrimination [372]. Item
difficulty indicates the degree to which an item is difficult to endorse; individuals with lower
levels of epilepsy-associated stigma are less likely to endorse an item with higher difficulty. For
Likert-type items, difficulties are calculated for each transition between adjacent response
categories. Item discriminations quantify the extent to which response categories for each item
distinguish individuals with different levels of epilepsy-associated stigma. Similar to factor
loadings, item discriminations also reflect how strongly an item is related to the underlying latent
traits. We used IRT in both exploratory and confirmatory approaches to examine the
dimensionality of the SSE items to better understand the nature of stigma as measured by the

SSE and Jacoby’s 3-item Stigma Scale [374].
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A fundamental assumption of IRT is that variations in responses to items are directly
determined by variations in the underlying latent traits assessed and not by unrelated extrinsic
factors [372,375]. Differential item functioning analysis considers this assumption by
investigating the similarity between the item responses of individuals with similar levels of the
underlying latent traits but different levels of some extrinsic characteristic. Previous research
among individuals with highly stigmatized conditions such as epilepsy and HIV suggest that
those who have their condition involuntarily disclosed to their community experience greater felt
stigma [184,98,65,137]. We used differential item functioning analysis to examine the effect of
forced disclosure of epilepsy on individual responses to the SSE.

Descriptive statistics and comparisons to data gathered in Brazil [233] were performed
using SAS (version 9.3, SAS, Cary). Mplus (version 7.11, Muthén & Muthén, Los Angeles) was
used to conduct exploratory and confirmatory IRT analyses with the SSE. Analyses of
underlying latent traits and differential item functioning were completed using IRTPRO (version

2.1, Scientific Software International, Inc, Lincolnwood).

Results
Descriptive Statistics

Participants exhibited a full range of felt stigma using the SSE and Jacoby’s 3-item
Stigma Scale as shown in Table 2.2. According to the Jacoby’s 3-item Stigma Scale, 41 adults
(60%) and 27 youth (79%) experienced some level of felt stigma. Each participant provided
responses to all SSE items, with the exception of six individuals (6%, all of whom were youth)
who declined to answer the question regarding marriage. Generally, IRT ignores missing data as

it has no effect on latent trait level estimates.

42



Table 2.2: Felt stigma measures using the SSE and Jacoby’s 3-item Stigma Scale

Stigma Scale of Epilepsy,

Number (%)

| Notatall | AlLittle | ALot | Totally | Missing

Question 1: Do you think that people with epilepsy feel able to control their own epilepsy?
1. Control 39(38.2) | 21(20.6)| 24(235)| 18(17.7) 0(0)
Question 2: How would you feel when you see an epileptic seizure?
2. Scared 54 (52.9) | 14(13.7)| 16(15.7)| 16 (15.7) 2 (1.9)
3. Fear 55 (53.9) 15 (14.7) 19 (18.6) 11 (10.7) 2(1.9)
4. Sadness 26 (25.4) 10 (9.8) 22 (21.6) 42 (41.2) 2 (1.9
5. Pity 4 (3.9) 7 (6.8) 43 (42.2) 46 (45.1) 2(1.9)
Question 3: Which difficulties do you think people with epilepsy have in their daily lives?
6. Relationships 28 (27.4) 24 (23.5) 32 (31.4) 16 (15.7) 2 (1.9
7. Work 14 (13.7) 21 (20.6) 42 (41.2) 21 (20.6) 4 (3.9)
8. School 19 (19) 18 (18) 32 (32) 32 (32) 1(1)
9. Friendships 23 (23) 29 (28) 35 (34) 15 (15) 0 (0)
10. Sexual 34 (34) 18 (18) 27 (27) 20 (20) 1(1)
11. Emotional 28 (28) 18 (18) 31 (30) 25 (25) 0 (0)
12. Prejudice 18 (18) 19 (19) 39 (38) 26 (25) 0 (0)
Question 4: How do you think that people with epilepsy feel?
13. Worried 7(7) 10 (10) 43 (42) 42 (41) 0 (0)
14. Dependent 38 (37) 16 (16) 30 (29) 18 (18) 0 (0)
15. Incapable 38 (37) 28 (28) 21 (21) 15 (15) 0 (0)
16. Fearful 26 (26) 14 (14) 34 (33) 28 (28) 0 (0)
17. Depressed 24 (24) 25 (25) 34 (33) 19 (19) 0 (0)
18. Ashamed 32 (31) 13 (13) 28 (28) 29 (28) 0 (0)
19. The same as those
without epilepsy 68 (67) 10 (10) 6 (6) 18 (18) 0 (0)
Question 5: In your opinion, the prejudice in epilepsy will be related to?
20. Relationships 29 (29) 22 (22) 33 (33) 16 (16) 1(1)
21. Marriage 29 (30) 22 (23) 30 (31) 15 (16) 6 (6)
22. Work 15 (15) 19 (19) 36 (37) 28 (29) 3(3)
23. School 20 (20) 16 (16) 33 (33) 33 (33) 0 (0)
24. Family 41 (40) 25 (25) 23 (23) 13 (13) 0 (0)
Jacoby’s 3-item Stigma Scale, n (%)
“Because of my epilepsy...”

| feel some people are uncomfortable with me, yes 54 (53)

| feel some people treat me like an inferior person, yes 48 (47)

| feel some people would prefer to avoid me, yes 45 (44)
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Table 2.3 compares the frequency of responses from Zambian people with epilepsy to the
responses given by original Brazilian validation population. Generally, Zambian people with
epilepsy selected responses indicating greater stigma than Brazilian people with epilepsy.
Despite this, significantly more Zambian individuals with epilepsy believe that people with
epilepsy can control their epilepsy (p<0.001). In addition, people with epilepsy in Brazil
expressed feeling more scared (p<0.0001) and fear (p=0.003) than people with epilepsy in
Zambia, as well as feeling more dependent (p=0.02). There were no significant differences in

reported depression, difficulties at work or with friendships and sexual relationships.

Table 2.3: Comparison of SSE responses from Zambia (n=102) and Brazil (n=40)

(I\cl)z;nber Country¥ | Notatall | A Little A Lot Totally l\fr'f; p-value
Question 1: Do you think that people with epilepsy feel able to control their own epilepsy?
Zambia 39(38.2) | 21(20.6) | 24(23.5) | 18 (17.7)| 0(0)

I . .
Contro Brazil 17 (425) | 11(27.5) | 10(250)| 2(0o)| 0(0)| 0001
Question 2: How would you feel when you see an epileptic seizure?

Zambia 54 (52.9) | 14 (13.7) | 16 (15.7) | 16 (15.7) | 2(1.9)
Scared Brazil 13(325) | 9(225) | 12(30.0)| 6(15.0)| 0(0)| 0001
Question 3: How would you feel when you see an epileptic seizure?
Zambia 55(53.9) | 15(14.7) | 19(18.6) | 11 (10.7) | 2(1.9)
Fear W 0(0 0.003
Brazil 23(57.5) | 5(12.5)| 10(25.0) | 9(22.5) 0)
Zambia 26(25.4) | 10(9.8) | 22(21.6) | 42(41.2) | 2(1.9
Sadness Brazil 7(175) | 10(25.0) | 15(375)| 8(200)| 0(0)| <!
Pity Zaml?la 4 (3.9) 7(6.8) | 43(42.2) | 46(45.1) | 2(1.9) <0.001
Brazil 9(22.5) | 12(30.0) | 10(25.0)| 9(22.5) | 0(0)

Question 4: Which difficulties do you think people with epilepsy have in their daily lives?

Zambia 28 (27.4) | 24 (235) | 32(31.4) | 16 (15.7) | 2 (1.9)

Relationships -5 - i 15 (37.5) | 10 (25.0) | 13 (325)| 2(G.0)| 0()| %00
Work Zambia | 14(137) | 21(206) | 42(412)| 21(206) [ 4G9 | .,
Brazil 6(15.0) | 9(225) | 15(375) | 10(25.0)| 0(0)

V Data for Brazil drawn directly from Fernandes et al. [233]
W As printed in Fernandes et al. [233]
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Table 2.3 (cont’d)

Number(%o) Countryx Not atall | A Little A Lot Totally Nllr'ls; p-value
Zambia | 19 (18.6) | 18(17.6) | 32 (3L.4) | 32 (3L4) | 1(0.9)
School Brazil 7(175) | 13(325) | 15(375)| 5(125)| 0(0)| <0001
o | Zambia | 23(226) | 20(284) [ 3534.3) [ 15047 | 0O |
e e Y 13(325) | 11(275) | 11(275)| 6(125 | 00)|
Zambia | 34 (33.3) | 18 (17.6) | 27 (26.4) | 20 (19.6) | 3 (2.9)
Sexual Brazil 17 (425) | 6(15.0) | 12(30.0) | 5(125)] 0(0)| 2986
. Zambia | 28 (27.5) | 18(17.7) | 31(30.4) | 25(245)| 0(0)
Emotional =5 il 6 (10.0) | 10(25.0) | 18(45.0)| 6(15.0)| 0(0)| <001
- Zambia | 18 (17.7) | 19 (18.6) | 39 (38.2) | 26 (255) | 0(0)
Prejudice g il 12 (30.0) | 12 (30.0) | 4(10.0) | 12(30%) | 0(0)| ~0-001
Question 4: How do you think that people with epilepsy feel?
. Zambia 7(6.9)| 10(9.8)] 43 (42.2) | 42(41.2)| 0(0)
Worried Brazil 7(175)| 6(15.0)| 14(35.0) | 13(325)] 0(0)| 0%
Zambia | 38 (37.3) | 16(15.7) | 30 (29.4) | 18 (17.7) | 0(0)
Dependent 5 il 11(275) | 8(20.0) | 10 (250)| 11 (275 0(0)| %2
Zambia | 38 (37.3) | 28(27.4) | 21(20.6) | 15(14.7) | 0(0)
Incapable =g i 23(575)| 8(200)| 3(75)| 6(150)| 0(0)| ~0001
Zambia | 26 (25.5) | 14 (13.7) | 34 (33.3) | 28(27.5)| 0(0)
Fearful Brazil 12 (30.0) | 11(275) | 13 (32.5)| 4(10.0)| 0(0)| ~0-001
Zambia | 24 (235) | 25(24.5) | 34(33.3)| 19(186)| 0(0)
Depressed g ozil 10(250) | 10(25.0) | 9(225)| 10(250)| 1(0)| 0%
Zambia | 32 (3L.4) | 13(12.8) | 28 (27.5) | 29(28.4) | 0(0)
Ashamed = il 15(37.5) | 9(225)| 9(225)| 7(75 | 0@ | °*0%
The same as | Zambia 68 (66.7) | 10(9.8) | 6(5.9) | 18(17.7) | 0(0)
those without ) <0.001
epilepsy Brazil 20 (50.0) | 7(17.5)| 9(225)| 3(7.5)| 1(5.0)
Question 5: In your opinion, the prejudice in epilepsy will be related to?
[ zambia | 29(28.4) | 22(216) | 33(324) | 16 (15.7) | 2 (L.9)
Relationships |5 74 8(20.0) | 15(375)| 14(35.0)| 3(75) | 0()| “00%
. Zambia | 29 (28.4) | 22 (21.6) | 30(29.4) | 15(14.7) | 6 (5.9)
Marriage Brazil 15(275)| 9(225)| 12(30.0)| 4(100)] 0(@)| &
Work Zambia | 15 (14.7) | 19 (18.6) | 36 (35.3) | 28 (27.5) | 4 (3.9) 01
Brazil 9(225)| 9(225)| 14(350)| 8(200)| 0(0) '
Zambia | 20 (19.6) | 16 (15.7) | 33 (32.4) | 33(324) | 0(0)
School Brazil 10(25.0)| 7(17.5)| 16 (40.0)| 7(175)| 0(@)| 0%
i Zambia | 41(402) | 25 (245) | 23(226) [ 13(128) [ 0| ..
y Brazil 16 (40.0) | 15(375)| 6(150)| 3(75) | 0(0) '

X Data for Brazil drawn from drawn from Fernandes et al.
Y As printed in Fernandes et al. [233]
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SSE Dimensionality

To examine the number of latent traits assessed by the SSE, Mplus (version 7.11, Muthén
& Muthén, Los Angeles was used for exploratory item factor analysis. The exploratory factor
analysis supported a model with two factors that represented two underlying latent traits
(eigenvalues 7.956 and 3.200, respectively). This can be seen in the associated scree plot in
Figure 2.1. The two factor model accounted for 46.5% of the cumulative variance seen in item
responses, as shown in Figure 2.2. An item was considered to contribute to a latent factor if its
promax-rotated loading for that factor was greater than 0.4. Item 1 (“Do you think that people
with epilepsy feel able to control their own epilepsy?”’) did not load onto either factor and was
eliminated from further analysis. The first factor included questions regarding the difficulties
faced and prejudice associated with epilepsy, whereas the second factor included questions
regarding the respondent’s sentiments when he/she witnesses a seizure and how the respondent

believes that people with epilepsy feel.

Eigenvalue

0123456 7 8 9101112131415161718192021222324
Number of underlying factors

Figure 2.1: Scree plot for Stigma Scale of Epilepsy Exploratory Factor Analysis
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Figure 2.2: Proportion and Cumulative Proportion of Variance Explained by Each Factor

The two latent factors were moderately correlated (-0.41) with a high correlation between
items 2 and 3 (“How would you feel when you see an epileptic seizure?” 2: Scared and 3: Fear)
(0.979). Further inquiry attributed this, in part, to translation. In two of the local languages
(Nyanja and Bemba), scared and fear are often described using nearly identical words. Because
fear had a higher factor loading than scared, scared was removed from further analysis.

Discriminations for each item are reported in Table 2.4. The discrimination for item 3
(“How do you feel when you see an epileptic seizure?” 3: Fear) was large (37.14) indicating that
as an individual’s stigma level increases, responses to this item also increased, allowing
discrimination between individuals with low and high levels of stigma.

To compare the two underlying latent traits assessed by the SSE to those assessed by
Jacoby’s 3-item Stigma Scale, a second confirmatory analysis was run in which the items from

Jacoby’s 3-item Stigma Scale were loaded along with the SSE items onto both of the factors
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Table 2.4: Item Discrimination and Difficulties®

Discriminations Difficulties
Latent factor | Latent factor | Notatall to | A little to A lot to

1 (se) 2 (se) Alittle (se) | Alot(se) | Totally (se)
Question 1: Do you think that people with epilepsy feel able to control their own epilepsy?
1. Control | Not included in model
Question 2: How would you feel when you see an epileptic seizure?
2. Scared Not included in model
3. Fear - 1.57 (0.36) | -0.35(0.26) | -1.26 (0.29) | -2.79 (0.41)
4. Sadness - 1.86 (0.4) 1.6 (0.34) | 0.85(0.29) | -0.55(0.27)
5. Pity - 1.13 (0.29) 3.7 (0.56) | 2.56 (0.39) | -0.19 (0.23)
Question 3: Which difficulties do you think people with epilepsy have in their daily lives?
6. Relationships - 1.45(0.31) | 1.28(0.29) | -0.17 (0.24) | -2.25(0.35)
7. Work 0.71 (0.23) -1 1.99(0.31) | 0.69(0.23) | -1.4(0.26)
8. School 1.37 (0.31) - 1.9 (033) | 0.71(0.25) | -1.02 (0.26)
9. Friendships 1.33(0.29) -| 1.55(0.29) | -0.1(0.23) | -2.24(0.34)
10. Sexual 1.84 (0.4) -| 0.91(0.29) | -0.23(0.27) | -2.1(0.39)
11. Emotional 1.48 (0.32) - 1.3(0.28) | 0.21(0.24) | -1.56 (0.29)
12. Prejudice 1.28 (0.29) -| 1.97(0.31) 0.7(0.24) | -1.4(0.28)
Question 4: How do you think that people with epilepsy feel?
13. Worried - 1.34(0.29) | 3.28(0.47) | 2.13(0.35) | -0.46 (0.24)
14. Dependent - 2.03(0.42) 0.82 (0.3) | -0.32(0.28) | -2.52(0.42)
15. Incapable - 1.78 (0.38) | 0.74(0.27) | -1.02 (0.30) | -2.57 (0.41)
16. Fearful - 1.43 (0.31) 1.4(0.28) | 0.51(0.24) | -1.36(0.29)
17. Depressed 1.08 (0.27) -| 0.94(0.24) | 0.25(0.22) | -1.14(0.33)
18. Ashamed - 1.4(0.3) | 1.52(0.28) | 0.05(0.24) | -1.98 (0.25)
19. The same as - 0.31(0.24) | 1.56(0.26) | 1.19(0.23) 0.7 (0.21)

those without
epilepsy

Question 5: In your opinion, the prejudice in epilepsy will be related to?
20. Relationships 1.67 (0.36) -| 1.22(0.29) | -0.16 (0.26) | -2.39(0.4)
21. Marriage 1.59 (0.35) - 1.26 (0.3) | -0.14 (0.26) | -2.33(0.38)
22. Work 1.01 (0.26) -| 2.01(0.32) | 0.77 (0.24) | -1.08 (0.25)
23. School 1.16 (0.28) -| 1.71(0.29) | 0.74(0.24) | -0.89 (0.24)
24. Family - 1.18 (0.29) | 0.43(0.23) | -0.82 (0.24) | -2.36 (0.35)

ZItem discriminations and difficulties obtained as part of a confirmatory factor analysis
conducted in IRTPRO (version 2.1, Scientific Software International, Inc, Lincolnwood).
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identified during the exploratory factor analysis. This second confirmatory analysis
demonstrated significant factor loadings for Jacoby’s 3-item Stigma Scale only on the first latent
factor; the items did not load onto the second factor with promax-rotated loadings greater than
0.4. This indicates that Jacoby’s 3-item Stigma Scale assesses only one latent trait associated

with felt stigma, whereas the SSE assesses two.

Differential Item Functioning

Among adults, the effect of epilepsy disclosure status on responses to the SSE was tested
using an exploratory invariance analysis in IRTPRO (version 2.1, Scientific Software
International, Inc, Lincolnwood). Of the 68 adult participants, 38 (56%) reported forced
disclosure of their epilepsy status. An exploratory invariance analysis examines differential item
functioning by conditioning responses to individual items and levels of underlying latent factors
on the potential source of bias, in this case forced disclosure. SSE item discriminations were
held constant and two difficulty estimates for each item’s 4-point Likert-type response categories
were estimated, one for respondents that have experienced forced disclosure and one for
respondents that have not. A significant difference in difficulty estimates between these groups
indicates that differential item functioning based on forced disclosure of epilepsy exists.

As shown in Table 2.5, differential item functioning was present for items 5 and 13. The
difficulty estimates suggest that people with epilepsy who experience forced disclosure endorse
feeling more pity (item 5) when they see an epileptic seizure than those who have not
experienced forced disclosure. It also suggests that people with epilepsy who experience forced

disclosure also attribute greater worry (item 13) to people with epilepsy than those without
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forced disclosure. Both of these items are associated with the second factor, suggesting that that

forced disclosure may heighten the negative feelings associated with an epilepsy diagnosis.

Table 2.5: Differential Item Functioning of Stigma Scale of Epilepsy Items

e e Not at all to A little to A Alotto

Difficulties (standard error): 3@ A little lot Totally p-value

Question 2: How would you feel when you see an epileptic seizure?
Forced disclosure -2.15 (0.58) 0.27 (0.28) -

> Pity No forced 20(057) | -1.44044) | -022(032) | %%
disclosure

Question 4: How do you think that people with epilepsy feel?
Forced disclosure -2.05 (0.55) -1.16 (0.36) 0.55 (0.29)

13. Worried | No forced -2.58 (0.70) | -0.08(0.32) : 0046
disclosure

Discussion

Despite substantial literature examining epilepsy-associated stigma and its impact on
people with epilepsy, considerable gaps remain in our understanding of this formidable patient-
centered outcome. The distinction between felt and enacted stigma has long been recognized, as
has the belief that felt stigma can be present even in the absence of enacted stigma [53,54].
Social scientists suggest that this contradiction is because felt stigma is influenced by both an
individual with epilepsy’s interpretation of enacted stigma as well as individual sentiments
associated with a diagnosis of epilepsy [69]. Yet, commonly-employed instruments appear not
to capture the latter aspect of felt stigma. Our findings further support concerns that Jacoby’s 3-
item Stigma Scale does not capture an individual with epilepsy’s sentiments associated with an

epilepsy diagnosis, which are believed to be an essential component of felt stigma [54].

4 1tem discriminations and difficulties obtained as part of a confirmatory factor analysis
conducted in IRTPRO (version 2.1, Scientific Software International, Inc, Lincolnwood).
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Researchers using Jacoby 3-item Stigma Scale for other stigmatized conditions may need to
consider developing additional stigma instruments.

The analysis presented here suggests that the SSE can identify both an individual with
epilepsy’s perception of difficulties and prejudices associated with epilepsy (anticipated stigma)
as well as the individual’s sentiments associated with epilepsy and witnessing a seizure
(internalized stigma), whereas the popular Jacoby 3-item Stigma Scale only identifies the former
aspect of felt stigma. Although the SSE has been critiqued for including questions regarding
epilepsy’s impact on people with epilepsy [55], these questions, which load onto the second
latent trait, appear to represent an individual’s sentiments, including shame, regarding epilepsy.
If these findings are confirmed using other populations of people with epilepsy, the SSE may
provide substantial insight into felt stigma.

This analysis also offers suggestions for improving the SSE. The removal of item 1
because it did not load onto either latent trait as well as a significant correlation between items 2
and 3 (scared and fear) suggests that the SSE could be shortened. Subsequent investigations
using the SSE have attempted to address inter-item correlation; in Bolivia, Bruno et al. replaced
“scared” with “shock”, although it is unclear what effect this has had on the SSE’s underlying
latent traits [239]. In addition, because the SSE assesses two distinct aspects of felt stigma, a
summary stigma score should be designed to represent both elements. Unfortunately, the
standardized stigma score calculation provided by Fernandes et al. [233] may obscure these
latent traits. For this reason, we recommend the use of IRT analysis for the design of a new
standardized stigma score for the SSE.

To the best of our knowledge, this is the largest sample of people with epilepsy to

complete the SSE to date. As part of this study, we compared the responses of people with
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epilepsy in Zambia to the responses of people with epilepsy in Brazil and found that our urban
and rural population of Zambians generally expressed greater underlying stigma than an urban
population of Brazilians. Although this instrument has also been used in India and Bolivia,
comparisons were not made to these published data because individuals’ responses to individual
SSE items were either combined with responses from the general public [239], or only
standardized stigma scores were provided [200].

Some limitations of this work deserve mention. As all of the people with epilepsy
surveyed were identified through the clinic where they receive epilepsy care, survey respondents
are not representative of the general population of people with epilepsy in this setting due to
Zambia’s sizable epilepsy treatment gap. In addition, as this data collection was part of a larger
study, the stigma measures were administered only to people with epilepsy and reliability of the
SSE was not examined. Future research should examine the measurement properties of the SSE
when it is administered to individuals without epilepsy.

Since initiating this study, two additional felt stigma measures have been published. The
Kilifi Stigma Scale was developed as a culturally appropriate measure for felt stigma
experienced by people with epilepsy in Kenya, however, the authors’ factor analysis indicated
that, like the 3-item stigma scale, only one underlying latent trait is assessed by the instrument
[240]. The construct validity of the Kilifi Stigma Scale in relation to other measures also
remains unknown as well as its applicability outside of Kenya. In addition, the Stigma Scale for
Chronic IlIness was developed to assess stigma experienced by individuals with neurological
conditions in the United States, however, transnational data using this scale has yet to be

published [249].
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Social stigma continues to be a significant problem for people with epilepsy in developed
and developing countries and accurate characterization of it is essential for stigma reduction
interventions to succeed. The SSE appears to capture aspects of felt stigma that were previously
theorized yet never quantified. This instrument may improve our understanding of epilepsy-

associated stigma, especially if it is found to accurately assess enacted stigma.
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CHAPTER 3:

LAYERED HIV-RELATED AND EPILEPSY-ASSOCIATED STIGMA IN ZAMBIA

Abstract

Objective

Disease-associated stigma hinders care delivery for conditions such as HIV and epilepsy.
Layered stigma, which describes stigma experienced by individuals with multiple stigmatized
conditions, is often overlooked in stigma research. Layered stigma resulting from comorbid
medical conditions is poorly characterized, may have a multiplicative rather than an additive

effect, and may hinder the success of stigma interventions.

Methods

To better understand layered stigma, we assessed HIV-related and epilepsy-associated stigma
among people with HIV & epilepsy, people with HIV only, and people with epilepsy only in
Zambia. Questions assessed demographic and clinical characteristics; epilepsy-associated
stigma; HIV-related stigma; and psychiatric morbidity. Stigma instruments were disease
specific. Jacoby’s 3-item Stigma Scale and Stigma Scale of Epilepsy were used to assess
epilepsy-associated stigma whereas Jacoby’s 3-item Stigma Scale and HIV/AIDS Stigma
Instrument-PLWA were used for HIV-related stigma. The Shona Symptom Questionnaire was

used to assess psychiatric morbidity.

Demographic and clinical characteristics were compared between groups using t-tests or y? tests,

as appropriate. Contingency tables were used to compare epilepsy-associated and HIV-related
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stigma reported by people with HIV & epilepsy to that reported people with HIV only and
people with epilepsy only. Summary scores for Jacoby’s Stigma Scale, the Stigma Scale of
Epilepsy, the HIV/AIDS Stigma Instrument-PLWA and Shona Symptom Questionnaire were

compared across groups using t-tests.

Results

We interviewed 101 people — 20 with HIV & epilepsy, 40 with HIV only, and 41 with epilepsy
only. There were significant demographic and clinical differences between the three groups.
People with HIV only were more likely to be older, female and employed than people with HIV
& epilepsy and people with epilepsy only (p<0.0001 for all). People with epilepsy only were
more likely to report familial abuse than people with HIV only and people with HIV & epilepsy
(p=0.0051). People with epilepsy only were diagnosed with epilepsy at a younger age than
people with HIV & epilepsy (p=0.0369), whereas people with HIV & epilepsy were younger
when diagnosed with HIV than people with HIV only (p=0.0327). People with HIV & epilepsy
were also more likely to have a seizure in the past month than people with epilepsy only

(p=0.0399).

No significant differences in epilepsy-associated stigma were reported by people with HIV &
epilepsy and people with epilepsy only. However, there were differences in HIV-related stigma
between people with HIV & epilepsy and people with HIV only. People with HIV & epilepsy
were more likely to feel like others blamed them for their HIV status (OR: 5.29 [1.16-24.07])
and like they were no longer a person (OR: 5.29 [1.16-24.07]) than people with HIV only. No

significant differences in psychiatric morbidity were found between the three groups.
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Conclusion

Comorbid HIV and epilepsy is associated with increased HIV-related stigma. No significant
differences in epilepsy-associated stigma were detected, though this may be because a majority
of individuals in the HIV & epilepsy group (75%) were diagnosed with epilepsy before they
were diagnosed with HIV. Layered stigma is apparent among individuals with HIV & epilepsy.
Future research should examine the impact of order of diagnoses on layered stigma as well as

layered stigma’s impact on health outcomes.
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Introduction

Forty years after Goffman’s original treatise [44], stigma has come to be considered a
“fundamental cause of population health inequity” [68]. Stigmatization is a discrediting
sociocultural process that involves stereotyping and discrimination directed at individuals with
traits that are viewed negatively by society [44,45]. For conditions like HIV and epilepsy,
disease-associated stigma is one of the greatest barriers to improving the availability of care and
preventing mortality [25,7,30,376,51]. HIV-related stigma is also associated with decreased
voluntary HIV testing [127,128,110,129-131] as well as decreased health care seeking behaviors
[91,142,131,143]. As a result, substantial resources have been invested to examine predictors of
disease-associated stigma. Age at disease onset [203,193,197]; disease severity
[95,96,54,377,202] and duration[377,194]; low socioeconomic status [95,378,185]; and female
gender [75,113,118,192] have been associated with increased reported stigma. Meanwhile,
increased levels of education [197,111,112,196] and social support [100,114,62] have been
associated with decreased stigma. The widespread effects of disease-associated stigma are also
well documented. Increased stigma has been associated with decreased voluntary disclosure of
disease [127,129]; increased psychiatric morbidity [153,95,196,213,225]; decreased quality of
life [152,198,200]; and decreased medication adherence [97,379,195,148].

Previous studies examining disease-associated stigma and its impact were primarily
condition-specific or comparisons between stigmatized conditions [68,46,52,380]. Although
individual demographic and clinical characteristics have been shown to affect stigma
experiences, considerably less research has focused on individuals that are affected by more than
one stigmatized condition [107,242]. This layered [81,381] or double [244] stigma has received

little attention thus far, possibly because there are no validated quantitative instruments to assess
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layered stigma from the perspective of stigmatized individuals [81]. However, neglecting
layered stigma has likely led to an underestimation of the impact of disease-associated stigma
[46], especially among individuals with more than one highly stigmatized condition.

Most studies examining layered stigma have focused on variations in stigma based on
individual characteristics or behaviors, such as race, gender, homosexuality or injection drug use
[242,244]. Research addressing layered stigma due to comorbid medical conditions has largely
studied infectious diseases that are clinically related [246,247,245]. Qualitative and quantitative
findings suggest that comorbid infectious diseases increase the stigma experienced by an
individual [246,245], however, limited data exists regarding layered stigma from two non-
communicable diseases or from an infectious and a non-communicable disease. As the burden
of non-communicable diseases continues to grow in low- and low-middle income countries [382-
384], understanding layered stigma experienced individuals with comorbid infectious and non-
communicable diseases will become increasingly relevant. Walkup et al. investigated layered
stigma from HIV and schizophrenia, but this was done by assessing attitudes among the general
public towards individuals with HIV and schizophrenia and not by interviewing affected
individuals [247]. As individuals can report feeling stigmatized even without encountering overt
discrimination [54], layered stigma must also be assessed from the perspective of the affected
individual. It is also important to examine the impact of layered stigma on health outcomes
commonly associated with stigmatized conditions. Individuals with HIV and another chronic
condition reported worse mental health outcomes than the general Tanzanian population [385],
but it is unclear if stigma played a role in decreasing mental health.

HIV/AIDS remains one of the most common infectious diseases worldwide [5,1] and

predisposes individuals to several non-communicable diseases, including epilepsy [386,387].
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The development of new-onset seizures has been reported in 11% of HIV-positive individuals
[15-17]. In addition, as HIV and epilepsy are both prevalent in resource-limited settings like
sub-Saharan Africa [13,1], people with pre-existing epilepsy may also acquire HIV infection.
Despite the substantial overlap between HIV and epilepsy, little is known about the demographic
or clinical characteristics of patients with both HIV and epilepsy. Since HIV and epilepsy are
both highly stigmatized [388,71,7], individuals with comorbid HIV and epilepsy may experience
substantial layered stigma.

To better characterize the patient population with comorbid HIV and epilepsy and to
examine the impact of layered stigma on reported disease-associated stigma, we interviewed
individuals with comorbid HIV and epilepsy, individuals with HIV only, and individuals with
epilepsy only. Standard stigma instruments were used to assess HIV-related and epilepsy-
associated stigma. Demographic and clinical characteristics were collected. Psychiatric

morbidity, an outcome commonly associated with disease-associated stigma, was also examined.

Methods

Interviews were conducted with patients obtaining routine outpatient care for HIV or
epilepsy at two urban health care centers in Zambia. Five clinics were sampled for eligible
participants: adult infectious disease, neurology, general medicine, psychiatry and epilepsy. At
the adult infectious disease and epilepsy clinics, patients whose file numbers ended in 0, 4, 5, and
9 were assessed for study inclusion. A convenience sample was drawn from the other clinics due
to a smaller eligible patient population. Eligibility criteria included: age 18-60 years;
documentation of a diagnosis of HIV, epilepsy or both at least one year prior to the date of

interview; and either no or mild cognitive impairment using the Zambian Mini-Mental Status
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Exam (zMMSE). Patients meeting the first two eligibility criteria based on available medical
records were approached to complete the zMMSE. The zMMSE is an adapted version of the
standard Mini-Mental Status Exam for limited literacy populations. Validated for this setting, a
score of 17 is traditionally used as the cut-off for severe cognitive impairment [180,389,390].

Eligible patients were approached for study participation while waiting to be attended to
at the clinic. At each of the study sites, patients are seen for their appointment in order of arrival
therefore a lengthy wait is often expected. The study consent form was read aloud and discussed
with participants before obtaining written, informed consent in the language of their choice
(Nyanja, Bemba, or English). All interviews were conducted in private rooms by trained
Zambian nurses who were fluent in English as well as multiple local languages. Due to
substantial variation in languages, direct translations of study instruments were not prepared.
Instead, considerable time was dedicated to ensuring that study staff mastered the content and
intent for each item in English so they could be translated for each participant. In exchange for
participation, participants were reimbursed 20 kwacha (~4 USD) to cover their transportation to
the clinic.

This study was granted ethical approval by the University of Zambia’s Biomedical
Research Ethics Committee (UNZA BREC) and Michigan State University’s Biomedical

Institutional Review Board (MSU BIRB).

Instruments
The survey instrument was designed for administration via structured interview and
included questions regarding: demographic information; educational attainment; employment

status; wealth; housing quality; psychiatric morbidity; and personal safety. Wealth was assessed
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by enumerating the value of common household items [365,360,174]. Housing quality was
assessed using a ranked score based on household construction materials (roof, floor and walls;
range 0-15) as well as access to running water and a toilet [360,361,365]. The Shona Symptom
Questionnaire (SSQ) was used to assess psychiatric morbidity. Developed in neighboring
Zimbabwe [391], the 14-item SSQ has been used successfully in Zambia to query culturally-
relevant symptoms of psychological disorders [365,174,241]. Individuals who score greater than
4/14 warrant additional assessment and psychological support [392]. Personal safety was
assessed using four questions: history of familial abuse; history of rape (women only); and two
questions regarding household cooking and lighting to assess risk of burns.[360,365] Men were
not asked about experiences of rape as this inquiry is socially unacceptable in Zambia. As
heterosexual transmission is overwhelmingly most common mode of HIV infection in Zambia,
participants were not asked about mode of HIV acquisition.

Disease-specific interview questions included: time since diagnosis; disease severity;
medication usage; disclosure status; and stigma. For participants with epilepsy, disease severity

was ascertained using seizure frequency, time since most recent seizure, and burn scars. For

participants with HIV, CD4" T-cell count was used to assess disease severity. WHO HIV

staging was not collected as it is infrequently updated in clinical records and participants rarely
recall their stage.

Three instruments were used to assess disease-associated stigma. Each of the stigma
instruments are disease-specific and ask participants to report stigmatizing experiences and
personal thoughts as they relate to their disease condition, either HIV or epilepsy. Participants
with either HIV & epilepsy or epilepsy only, were asked about epilepsy-associated stigma using

the Stigma Scale of Epilepsy (SSE) and Jacoby’s 3-item Stigma Scale. The SSE is a 24-item
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Brazilian instrument with four-point Likert-type responses has been previously validated in
Zambia [233]. Jacoby’s 3-item Stigma Scale, originally created for stroke patients [236],
assesses an individual’s perceptions of differential treatment because of their medical condition,
and has been used extensively to examine epilepsy stigma, including in Zambia
[54,194,190,184,229,393,360,365]. For people with HIV & epilepsy and HIV only, HIV-related
stigma was assessed using the HIVV/AIDS Stigma Instrument — People Living with HIV/AIDS
(HASI-P) and Jacoby’s 3-item Stigma Scale. The HASI-P is a 33-item instrument with four-
point Likert-type responses that was developed in five neighboring sub-Saharan countries to
assess stigma [133]. Jacoby’s 3-item Stigma Scale was employed as it is the only instrument that
has been previously used to assess HIV-related stigma in Zambia [174]. Participants with HIV
& epilepsy were asked Jacoby’s 3-item Stigma Scale twice — once with regards to their HIV

infection and once with regards to their epilepsy diagnosis.

Statistical Analysis

Survey responses were recorded on paper forms before being entered into Microsoft
Access, verified for accuracy, and imported into SAS for analysis (version 9.4, SAS, Cary).
Stigma scores for each of the stigma instruments were calculated for each individual using
recommended procedures. For Jacoby’s 3-item Stigma Scale, dichotomous item responses were
summed (range 0-3) [54]; for the HASI-P, items were grouped into stigma factors, summed and
divided by the number of items in each factor (range for each factor: 0-3) [133]. As previous
validation of the SSE in Zambia suggested that the summary score originally proposed by
Fernandes et al. [233] may obscure the underlying latent traits assessed by the instrument,

IRTPRO (version 2.1, Scientific Software International, Inc, Lincolnwood) was used to calculate
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scaled scores for both of the latent traits. Individuals were grouped according to medical
condition (epilepsy only, HIV only, or HIV & epilepsy) and group frequencies and means were
assessed for categorical and continuous items, respectively. Differences in demographic and
clinical characteristics between the three groups were compared using t-tests and ¥ tests, as
appropriate.

Contingency tables were used to assess the association between comorbid HIV and
epilepsy and reported HIV-related and epilepsy-associated stigma. It was hypothesized that if
layered stigma was present, individuals with comorbid HIV and epilepsy would be more likely to
report HIV-related and epilepsy-associated stigma than people with HIV only or epilepsy only,
respectively. Likert-type responses for SSE and HASI-P items were dichotomized for
comparisons between groups. Potential confounders, such as age, gender, disease severity, and
employment, were not addressed due to the small sample size. The relationship between
psychiatric morbidity and comorbid HIV and epilepsy was examined by comparing total SSQ
scores and the number of individuals needing psychiatric support between groups using x? tests.
In addition, because Jacoby’s 3-item Stigma Scale, factors associated with the HASI-P and SSE,
and SSQ are traditionally treated as continuous measures [365,133,391,394,233], t-tests were
also used to compare mean scores to permit comparisons with previously published literature. A

p-value of <0.05 was considered statistically significant.

Results
Between April 17 and December 24, 2013, 101 participants were interviewed to assess
layered stigma (20 HIV & Epilepsy, 40 HIV only, and 41 epilepsy only). Sixty-seven

participants (66%) were recruited from the adult infectious disease and epilepsy clinics. Of all
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individuals approached for participation, eight patients refused (three men with HIV only who
had not disclosed their status, three men with epilepsy only who denied their epilepsy diagnosis,
and two females with HIV only for unknown reasons). Six individuals were ineligible due to
severe cognitive impairment as determined by the zMMSE (four men with epilepsy only, one
man with HIV only, and one female with HIV only). Two men with epilepsy only declined to
answer most of the stigma questions; therefore, their surveys were discarded.

Table 3.1 shows the demographic and clinical characteristics of each group. Individuals
in the HIV only group were older and more likely to be female than individuals in the epilepsy
only or HIV & epilepsy groups (p=0.01 and p<0.0001, respectively). All of the HIV only
participants were recruited from the adult infectious disease clinic where this representative of
the population served (Personal Communication, L. Mulenga). Participants with HIV only were
also more likely to be employed (85% vs. 65% and 39%, p<0.0001), whereas participants with
epilepsy only were more likely to have a history of familial abuse (20% vs. 5% and 0%,
p=0.005). Although time since HIV and epilepsy diagnoses was the same between groups,
individuals with epilepsy only were diagnosed with epilepsy at a younger age than individuals
with HIV and epilepsy (19.5 years vs. 27.1 years, p=0.04) and individuals with HIV and epilepsy
were diagnosed with HIV at a younger age than individuals with HIV only (32.1 years vs. 37.4
years, p=0.03). Severity of HIV infection was the same between the HIV & epilepsy and HIV
only groups (CD4: 204 vs. 181 p=0.70). However, seizure severity was greater in the HIV &
epilepsy group than the epilepsy only group. A greater percentage of individuals in the HIV &
epilepsy group had seizures in the previous month than individuals in the epilepsy only group
(90% vs. 66% p=0.04). Thirteen participants in the epilepsy only group (32%) did not know

their HIV status. Of the 20 participants in the HIV & epilepsy group, 15 (75%) were diagnosed
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Table 3.1: Demographic and Clinical Characteristics of Study Population

Variable

| Epilepsy (n=41) n (%) | HIV (n=40) n (%) | HIV & Epilepsy (n=20) n (%) | P-value

Demographic Characteristics

Female gender \ 16 (39) | 28 (70) | 8 (40) 0.01
Marital Status 0.001
Currently married 12 (29) 17 (43) 9 (45)
Never married 28 (68) 8 (20) 8 (40)
Divorced 1(2) 9 (22) 2 (10)
Widowed 0 (0) 6 (15) 0 (0)
Separated 0 (0) 0 (0) 1(5)

Currently employed 16 (39) 34 (85) 13 (65) | <0.0001

Age, mean (SD) 28.8 (9.9) 43.2 (9.3) 37.2 (9.3) | <0.0001

Years of education, mean (SD) 8.9 (3.1) 9.5 (3.7) 9 (3.3) 0.69

Housing quality, mean (SD) 12.3(0.9) 12.5(0.84) 12.1 (1.02) 0.32

Household lighting (more than one allowed) 0.48
Electricity 35 (80) 38 (95) 15 (63)

Kerosene, gas, or paraffin 2 (5) 1(3) 2(8)
Candles 6 14) 1(3) 7 (29)
Solar 1(2) 0 (0) 0 (0)

Cooking (more than one allowed) 0.32
Electric stove 31 (55) 35 (71) 14 (47)

Charcoal 19 (34) 14 (29) 15 (50)
Wood 6 (11) 0 (0) 1(3)

Water Source 0.18
Running water in home 17 (42) 19 (48) 10 (50)
Community tap 21 (51) 13 (33) 7 (35)

Pump 2 (5) 6 (15) 0 (0)
Well/borehole 1(2) 2 (5) 3 (15)

Toilet 0.25
In home 26 (63) 31 (80) 13 (65)

Toilet nearby 4 (10) 2 (5) 3 (15)
Pit latrine 11 (27) 6 (15) 4 (20)
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Table 3.1 (cont’d):

Variable Epilepsy (n=41) n (%) | HIV (n=40) n (%) | HIV & Epilepsy (n=20) n (%) | P-value
History of Familial Abuse, yes 8 (20) 0 (0) 1(5) 0.005
History of Rape, yes (women only) 0 (0) 3(11) 0 (0) 0.60
Wealth, USD (SD) $2,134 (3,674) $3,3225 (3,116) $1.909 (1,638) 0.19
zMMSE score, mean (SD) 22.5(2.2) 23.1 (1.3) 22.5(2.0) 0.24
HIV Characteristics
CART, yes 40 (100) 18 (90)

First-line therapy 34 (87) 14 (70) 0.68

More than once daily dosing, yes 18 (46) 5 (29) 0.24
Forced disclosure of HIV status, yes 2 (5) 1(5) 1.0
Years with HIV, mean (SD) 5.8 (3.1) 5.1(3.3) 0.67
Age at HIV diagnosis, mean (SD) 37.4(9.2) 32.1(8.3) 0.03
CD4" T-cell count, mean (SD) 204 (221) 181 (191) 0.70
Epilepsy Characteristics
Seizure-related burns, yes 4 (10) 2 (10) 1.0
AED, yes 41 (100) 20 (100)

More than once daily dosing, yes 7 (17) 1(5) 0.21
Number of seizures in the past 3 months 0.11

>1 per week 2 (5) 0 (0)

1 per week 4 (10) 0 (0)

1-3 per month 8 (20) 9 (45)

<1 per month 27 (66) 11 (55)
Most recent seizure 0.04

<1 week ago 12 (29) 3 (15)

>1 week ago to <1 month ago 15 (37) 15 (75)

>1 month ago to <1 year ago 10 (24) 1(5)

>1 year ago 4 (10) 1(5)
Forced disclosure of epilepsy, yes 19 (46) 13 (65) 0.17
Years with epilepsy, mean (SD) 9.3(8.2) 10.2 (7.6) 0.76
Age at epilepsy diagnosis, mean (SD) 19.5 (12.3) 27.1 (14.3) 0.04

USD: US Dollars; zMMSE: Zambian Mini-Mental Status Exam; cART: combination antiretroviral therapy; AED: antiepileptic drug
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with epilepsy before they were diagnosed with HIV. In addition, 14 (70%) were taking
antiepileptic and antiretroviral drug combinations that may affect the therapeutic efficacy of both
regimens [353].

Table 3.2 shows responses to HIV-related stigma questions for individuals with both HIV
& epilepsy and individuals with HIV only. Generally, few experiences with enacted were
reported by either participants with HIV & epilepsy or participants with HIV only. However,
both groups reported self-stigmatization due to their HIV diagnosis. Using contingency tables,
people in the HIV & epilepsy group were significantly more likely to report feeling that other
people blamed them for their HIV status (OR: 5.29 [1.16-24.07]) than people in the HIV only
group. People in the HIV & epilepsy group were also significantly more likely to report feeling
like they were no longer a person because of their HIV status (OR: 5.29 [1.16-24.07]) than
people in the HIV only group. There were no significant differences in overall stigma scores
from the HASI-P or Jacoby’s 3-item Stigma Scale between the HIV& epilepsy group and HIV
only group.

As shown in Table 3.3, reported epilepsy-associated stigma was high for both the HIV &
epilepsy group and the epilepsy only group. Comorbid HIV was not significantly associated
with increased epilepsy-associated stigma. There were no significant differences in total stigma
scores between the HIV & epilepsy group and the epilepsy only group.

Psychiatric morbidity was high in all three groups, with over one-third of participants
requiring additional psychiatric assessment and support. As shown in Table 3.4, five participants
reported contemplating suicide in the previous week and were given assistance seeking
psychiatric care. Comorbid HIV and epilepsy was not associated with increased psychiatric

morbidity or need for psychiatric support.
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Table 3.2: Frequencies of HIV-Related Stigma and Association with Layered Stigma

HIV/AIDS Stigma Instrument- Number (%) .
PLWA Group No Yes Odds Ratio [CI]
In the past 3 months, how often did the following events Never Once or twice Several Most of
happen because of your HIV status? times the time
. HIV 40 (100) 0 (0) 0 (0) 0 (0) )
1. I was told to use my own utensils. HIV & Epilepsy 19 (95) 0(0) 1(5) 0(0)
2. I was asked not to touch someone’s | HIV 40 (100) 0 (0) 0 (0) 0 (0) )
child. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
3. I'was made to drink last from the HIV 40 (100) 0 (0) 0 (0) 0 (0) i
cup. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
4. Someone mocked me when | HIV 38 (95) 2 (5) 0 (0) 0 (0) 2.11
passed by. HIV & Epilepsy 18 (90) 1(5) 1(5) 0 (0) [0.26-16.21]
. : HIV 40 (100) 0 (0) 0 (0) 0 (0) )
5. I stopped eating with other people. HIV & Epilepsy 19 (90) 1(5) 0(0) 0(0)
6. |was asked to leave because | was | HIV 40 (100) 0 (0) 0 (0) 0 (0) i
coughing. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
. : HIV 39 (97) 0 (0) 1(3) 0 (0) 6.88
7. Someone stopped being my friend. - yrerE ene 17 (85) 3 (25) 0 (0) 0(0)| [0.67-71.0]
: . HIV 39 (98) 0 (0) 1(3) 0 (0) 2.05
8. A friend would not chat with me. HIV & Epilepsy 19 (90) 1(5) 0(0) 0(0) [0.12-34.63]
HIV 34 (85) 4 (10) 2 (5) 0 (0) 0.3
9. I'was called bad names, HIV & Epilepsy | 19 (95) 1(5) 00|  0(0)]| [0.03-2.67]
10. People sang offensive songs when | | HIV 38 (95) 1(3) 1(3) 0 (0) 1.0
passed by. HIV & Epilepsy 19 (95) 1(5) 0 (0) 0 (0) [0.09-11.74]
HIV 36 (90) 3(8) 2 (5) 0 (0) 1.59
11. I was told that | have no future. HIV & Epilepsy 17 (85) 3 (15) 0(0) 0(0) [0.32-7.9]
HIV 38 (95) 1(3) 1(3) 0 (0) )
12. Someone scolded me. HIV & Epilepsy 20 (100) 0(0) 0(0) 0(0)
13. I was told that God is punishing me. HIV . 33 (82) 5 (13) 2 (5) 1@3) 0.83
HIV & Epilepsy 17 (85) 2 (10) 1(5) 0(0)| [0.19-3.63]
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Table 3.2 (cont’d)

HIV/AIDS Stigma Instrument- Number (%) .
PLWA Group No Yes Odds Ratio [CI]
In the past 3 months, how often did the following events Never Once or twice Several Most of
happen because of your HIV status? times the time
14. 1 was made to eat alone. HIV 39.097) 1) 00) 00) -
HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
. HIV 37 (92) 2 (5) 1(3) 0 (0) 0.65
15. Someone insulted me. HIV & Epilepsy | 19 (95) 1(5) 00)| 0(0)| [0.06-6.67]
. HIV 36 (90) 2 (5) 2 (5) 0 (0) 0.47
16. People avoided me. HIV & Epilepsy 19 (95) 1(5) 0 (0) 0(0)| [0.05-4.54]
L HIV 35 (87) 3(8) 2 (5) 0 (0) 0.37
17. People cut down visiting me. HIV & Epilepsy | 19 (95) 1(5) 0(0) 0(0)| [0.04-3.39]
18. People ended their relationships HIV 35 (87) 5 (13) 0 (0) 0 (0) 0.78
with me. HIV & Epilepsy 18 (90) 2 (10) 0 (0) 0 (0) [0.14-4.42]
HIV 37 (92) 2 (5) 1(3) 0 (0) 5.29
19. I was blamed for my HIV status. HIV & Epilepsy 14 (70) 6 (30) 0(0) 0(0) [1.16-24.07]
20. Someone tried to get me fired from | HIV 38 (95) 2 (5) 0 (0) 0 (0) )
my job. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
21. My employer denied me HIV 39 (97) 0 (0) 1(3) 0 (0) 2.05
opportunities. HIV & Epilepsy 19 (95) 0 (0) 1(5) 0 (0) [0.12-34.63]
. HIV 39 (97) 1(3) 0 (0) 0 (0) )
22. 1 was denied health care. HIV & Epilepsy 20 (100) 0(0) 0(0) 0(0)
23. 1 was refused treatment because I | HIV 40 (100) 0 (0) 0 (0) 0 (0) )
was told | was going to die anyway. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
24. 1 was discharged from the HIV 39 (97) 1(3) 0 (0) 0 (0) i
hospital while still needing care. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
25. | was shuttled around instead of HIV 40 (100) 0 (0) 0 (0) 0 (0) i
being helped by a nurse. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
26. At the hospital/clinic, | was made | HIV 40 (100) 0 (0) 0 (0) 0 (0) )
to wait until last. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
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Table 3.2 (cont’d)

HIV/AIDS Stigma Instrument- Number (%) .
PLWA Group No Yes Odds Ratio [CI]
In the past 3 months, how often did the following events Never Once or twice Several Most of
happen because of your HIV status? times the time
27. At the hospital, | was leftin a HIV 40 (100) 0 (0) 0 (0) 0 (0) )
soiled bed. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
28. At the hospital or clinic, my pain | HIV 40 (100) 0 (0) 0 (0) 0 (0) )
was ignored. HIV & Epilepsy 20 (100) 0 (0) 0 (0) 0 (0)
: . HIV 34 (85) 3(7) 2 (5) 1(3) 1.0
29. | felt that | did not deserve to live. HIV & Epilepsy 17 (85) 2 (10) 1(5) 0(0) [0.22-4.5]
30. | felt ashamed of having this HIV 30 (75) 5 (13) 5 (15) 0 (0) 3.0
disease. HIV & Epilepsy 10 (50) 6 (30) 4 (20) 0 (0) [0.97-9.3]
HIV 36 (90) 3(7) 1(3) 0 (0) 3.86
31 1elt completely worthless. HIV & Epilepsy | 14 (70) 4 (20) 15)|  1(5)| [0.94-15.76]
32. | felt that | brought a lot of trouble | HIV 27 (67) 5(12) 2 (5) 1(3) 1.7
to my family. HIV & Epilepsy 11 (55) 1(5) 7 (35) 1(5) [0.57-5.11]
HIV 37 (92) 0 (0) 2 (5) 1(3) 5.29
33. 1 feltthat | am no longer a person. Iy \vrg Eiionsy | 14 (70) 4 (20) 2 (10) 0(0)| [1.16-24.07]
Scale Factors P-value
HIV 0.12 (0.32)
Verbal abuse, mean (SD) HIV & Epilepsy 0.12 (0.18) 0.962
. ] . HIV 0.295 (0.51)
Negative self-perception, mean (SD) HIV & Epilepsy 0.53 (0.66) 0.133
HIV 0.004 (0.022)
Healthcare neglect, mean (SD) HIV & Epilepsy 0(0) 0.484
- : HIV 0.11 (0.32)
Social isolation, mean (SD) HIV & Epilepsy 0.08 (0.18) 0.652
. HIV 0.008 (0.05)
Fear of contagion, mean (SD) HIV & Epilepsy 0.026 (0.08) 0.398

70




Table 3.2 (cont’d)

HIV/AIDS SI;[:(;;\r/nvaAlnstrument- Group — Number (f<o()es Odds Ratio [CI]
In the past 3 months, how often did the following events Never Once or twice Several Most of
happen because of your HIV status? times the time
. HIV 0.05 (0.24)
Workplace stigma, mean (SD) HIV & Epilepsy 0.05 (0.22) 1.0
3-Item Stigma Scale Group Number (%)
Because of my HIV:
| feel that some people are HIV 6 (15) 1.0
uncomfortable with me, yes HIV & Epilepsy 3 (15) [0.22-4.5]
| feel some people treat me like an HIV 2 (5) 4.75
inferior person, yes HIV & Epilepsy 4 (20) [0.79-28.6]
| feel some people would prefer to HIV 1(3) 2.05
avoid me, yes HIV & Epilepsy 1(5) [0.12-34.6]
3-Item Stigma Scale Score Number (%) Odds Ratio [CI]
0 HIV 34 (85)
HIV & Epilepsy 14 (70)
. HIV 4 (10)
HIV & Epilepsy 4 (20) 2.43
5 HIV 1(2.5) [0.78-8.84]
HIV & Epilepsy 2 (3.3)
3 HIV 1(2.5)
HIV & Epilepsy 0 (0)
. : HIV 0.225 (0.62) _
Mean 3-item Stigma Score HIV & Epilepsy 0.40 (0.68) p=0.322

71




Table 3.3: Reported Epilepsy-Associated Stigma and Association with Layered Stigma

Group Number (%) Odds Ratio
No Yes [CI]

Stigma Scale of Epilepsy Not at all A Little A Lot Totally
Do you think that people with epilepsy Epilepsy 27 (66) 3(7) 3(7) 8 (20) 0.57
feel able to control their own epilepsy?™ | HIV & Epilepsy 12 (60) 1(5) 1(5) 6 (30) | [0.17-19.3]
How would you feel when you see an Epilepsy 15 (37) 5(12) 13 (32) 8 (20) 2.31
epileptic seizure? Scared HIV & Epilepsy 4 (20) 4 (20) 6 (30) 6 (30) | [0.65-8.19]
How would you feel when you see an Epilepsy 10 (24) 6 (15) 19 (46) 6 (15) 2.9
epileptic seizure? Fear HIV & Epilepsy 2 (10) 3 (15) 14 (70) 1(5) | [0.57-14.75]
How would you feel when you see an Epilepsy 7 (17) 3(7) 11 (27) 20 (49) 1.85
epileptic seizure?  Sadness HIV & Epilepsy 2 (10) 1(5) 3 (15) 14 (70) | [0.35-9.86]
How would you feel when you see an Epilepsy 9 (22) 4 (10) 9 (22) 19 (46) 5.34
epileptic seizure?  Pity HIV & Epilepsy 1 (5) 0 (0) 6 (30) 13 (65) | [0.63-45.53]
Which difficulties do you think people Epilepsy 17 (42) 4 (10) 17 (42) 3(7)
with epilepsy have in their daily . 1.65
lives?  Relationships HIV & Epilepsy 6 (30) 3 (15) 8 (40) 3(15) | [0.53-5.17]
Which difficulties do you think people Epilepsy 17 (42) 9 (22) 8 (20) 7(17)
with epilepsy have in their daily 2.83
lives?  Work HIV & Epilepsy 4 (20) 2 (10) 3 (15) 11 (85) | [0.80-9.98]
Which difficulties d_O you thir!k people Epilepsy 11 (28) 2 (5) 11 (28) 16 (40)
with epilepsy have in their daily . 0.49
lives?  School HIV & Epilepsy 3 (16) 2 (11) 2 (11) 12.(63) | [0.12-1.97]
Which difficulties do you think people Epilepsy 20 (49) 6 (15) 12 (29) 3(7)
with epilepsy have in their daily - 0.86
lives?  Friendships HIV & Epilepsy 9 (49) 4 (20) 5 (25) 2(10) | [0.29-2.51]
Which difficulties do you think people Epilepsy 20 (49) 6 (15) 7 (17) 8 (20)
with epilepsy have in their daily 1.95
lives? Sexual HIV & Epilepsy 13 (65) 1(5) 4 (20) 2(10) | 10.65-5.88

bb Response categories were inverted for analysis (“Totally”’=No, whereas “Not at all”, ““A little”, & “A lot” = Yes)
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Table 3.3 (cont’d)

Group Number (%) Odds Ratio
No Yes [CI]

Stigma Scale of Epilepsy Not at all A Little A Lot Totally
Which difficulties do you think people with | Epilepsy 14 (34) 6 (15) 11 (27) 10 (24) 0.64
epilepsy have in their daily lives? Emotional | HIV & Epilepsy 5 (25) 3 (15) 4 (20) 8 (40) | [0.19-2.14]
Which difficulties do you think people with | Epilepsy 19 (48) 11 (28) 8 (20) 2 (5) 2.15
epilepsy have in their daily lives? Prejudice | HIV & Epilepsy 13 (65) 5 (25) 1(5) 1(5) | [0.71-6.49]
How do you think that people with epilepsy | Epilepsy 6 (15) 2 (5) 24 (59) 9 (22) 0.97
feel? Worried HIV & Epilepsy 3 (15) 1(5) 11 (55) 5 (25) | [0.22-4.36]
How do you think that people with epilepsy | Epilepsy 10 (25) 6 (15) 7 (17) 18 (44) 1.83
feel? Dependent HIV & Epilepsy 3 (15) 2 (10) 4 (20) 11 (55) | [0.44-7.56]
How do you think that people with epilepsy | Epilepsy 8 (20) 8 (20) 10 (25) 14 (35) 0.73
feel? Incapable HIV & Epilepsy 5 (25) 3 (15) 6 (30) 6 (30) | [0.20-2.6]
How do you think that people with epilepsy | Epilepsy 12 (29) 3(7) 19 (46) 7 (17) 2.35
feel? Fearful HIV & Epilepsy 3 (15) 2 (10) 8 (40) 7 (35) | [0.58-9.51]
How do you think that people with epilepsy | Epilepsy 7 (17) 7 (17) 6 (16) 21 (51) 1.17
feel? Depressed HIV & Epilepsy 3 (15) 0 (0) 5 (25) 12 (60) | [0.27-5.09]
How do you think that people with epilepsy | Epilepsy 12 (29) 5(12) 10 (24) 14 (34) 0.6
feel? Ashamed HIV & Epilepsy 4 (20) 2 (10) 4 (20) 10 (50) | [0.17-2.2]
How do you think that people with epilepsy | Epilepsy 22 (55) 3(8) 3(8) 12 (30) 235
feel? The same as those without epilepsy™ [HIV & Epilepsy | 14 (70) 2 (10) 1) 3(15) | [0.58-9.51]
In your opinion, the prejudice in epilepsy Epilepsy 12 (30) 8 (20) 19 (48) 1(3) 1.3
will be related to? Relationships HIV & Epilepsy 7 (35) 2 (10) 8 (40) 3 (15) | [0.42-4.07]
In your opinion, the prejudice in epilepsy Epilepsy 21 (55) 7 (18) 7 (18) 3(8) 0.64
will be related to? Marriage HIV & Epilepsy 8 (42) 7 (37) 4 (21) 0 (0) | [0.22-1.88]
In your opinion, the prejudice in epilepsy Epilepsy 14 (36) 9 (23) 7 (18) 9 (23) 1.56
will be related to? Work HIV & Epilepsy 5 (25) 3 (15) 10 (50) 2 (10) | [0.47-5.17]

cc Response categories were inverted for analysis (“Totally”=No, whereas “Not at all”, “A little”, & “A lot” = Yes)
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Table 3.3 (cont’d)

Group Number (%) Odds Ratio
No Yes [CI]
In your opinion, the prejudice in epilepsy | Epilepsy 6 (16) 6 (16) 10 (26) 16 (42) 0.32
will be related to? School HIV & Epilepsy 7 (35) 2 (10) 3 (15) 8 (40) | [0.09-1.13]
In your opinion, the prejudice in epilepsy | Epilepsy 27 (69) 7 (18) 3(8) 2 (5) 0.48
will be related to? Family HIV & Epilepsy 16 (60) 2 (10) 1 (5) 1(5) | [0.14-1.72]
Scale Factors P-value
Epilepsy 2.11 (0.78) 0.381
Fear of encountering stigma, mean (SD) | HIV & Epilepsy 2.32 (0.94) '
Epilepsy 2.58 (0.82) 0.112
Negative self-perception, mean (SD) HIV & Epilepsy 2.94 (0.82) '
3-Item Stigma Scale Group Number (%) | ORICI]
Because of my Epilepsy:
| feel that some people are Epilepsy 17 (42) 0.94
uncomfortable with me, yes HIV & Epilepsy 8 (40) [0.32-2.79]
| feel some people treat me like an Epilepsy 13 (32) 1.44
inferior person, yes HIV & Epilepsy 8 (40) [0.63-4.36]
| feel some people would prefer to Epilepsy 9 (22) 2.37
avoid me, yes HIV & Epilepsy 8 (40) [0.74-7.57]
3-Item Stigma Scale Score OR [CI]
0 Epilepsy 21 (51)
HIV & Epilepsy 9 (45)
1 Epilepsy 9 (22)
HIV & Epilepsy 3 (15) 1.28
2 Epilepsy 3(7) [0.44-3.75]
HIV & Epilepsy 3 (15)
3 Epilepsy 8 (20)
HIV & Epilepsy 5 (25)
Mean Stigma Score (SD) Epilepsy 0.95 (1.18) 0=0.46
HIV & Epilepsy 1.2 (1.28) '
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Table 3.4: Psychiatric Morbidity by Comorbid IlIness

Shona Symptom Questionnaire Epilepsy (n=41) | HIV (n=40) | HIV & Epilepsy
(SSQ) n (%) n (%) (n=20) n (%)
During the course of the past week:
Did you have times in which
you were thinking deeply or
thinking about many things?, yes 26 (63) 21 (53) 13 (65)
Did you find yourself sometimes
failing to concentrate?, yes 23 (56) 16 (40) 11 (55)
Did you lose your temper or get
annoyed over trivial matters?,
yes 16 (39) 15 (38) 3 (15)
Did you have nightmares or bad
dreams?, yes 10 (24) 5 (12.5) 4 (20)
Did you sometimes see or hear
things which others could not
see or hear?, yes 6 (15) 1(2.5) 1(5)
Was your stomach aching?, yes 11 (27) 13 (33) 6 (30)
Were you frightened by trivial
things?, yes 2 (5) 4 (10) 1(5)
Did you sometimes fail to sleep
or lose sleep?, yes 11 (27) 20 (50) 5 (25)
Were there moments when you
felt life was so tough that you
cried or wanted to cry?, yes 22 (54) 21 (53) 11 (55)
Did you feel run down (tired)?,
yes 10 (24) 17 (43) 4 (20)
Did you at times feel like
committing suicide?, yes 3(7) 3(7) 1(5)
Were you generally unhappy
with things you were doing each
day?, yes 11 (27) 7 (18) 5 (25)
Was your work lagging behind?,
yes 17 (42) 8 (20) 5 (25)
Did you feel you had problems
in deciding what to do?, yes 14 (34) 13 (33) 7 (35)
Epilepsy HIV HIV & Epilepsy
S SRl (n=41) (n=40) | (n=20) o-value
Mean score (SD) 44(31)| 4.1(3.0) 3.85 (2.6) 0.781
Needing psychiatric support, yesOIOI
n (%) 17 (42) | 14 (35) 7(35)| 0.792

dd SSQ Score >5
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Discussion

Disease-associated stigma is widely considered one of the most enduring barriers to
ameliorating the burden of conditions like HIV and epilepsy [107,30]. As HIV-positive
individuals in developing countries continue to live longer due to increased availability of
antiretroviral drugs, the likelihood that they will have a stigmatized comorbid condition will
increase substantially. Despite this, investigation into the characteristics of individuals with
comorbid stigmatized conditions as well as their experiences with layered stigma are limited. In
this study, people with HIV only were more likely to be older and female than people with HIV
and epilepsy or epilepsy only (all p<0.01). As previously reported in Zambia, a diagnosis of
epilepsy in our study was associated with decreased marriage and employment (both p<0.001)
[360]. Individuals with comorbid HIV and epilepsy in this study were older when they were
diagnosed with epilepsy than individuals with epilepsy only (p=0.04), yet they were younger
when diagnosed with HIV than individuals with HIV only (p=0.03). This supports previous
findings in Zambia that people with epilepsy are a vulnerable population [184,395]. In addition,
people with HIV and epilepsy were more likely to have a seizure in the previous month than
people with epilepsy only (p=0.04). Insufficient seizure control in individuals with comorbid
HIV and epilepsy may be a result of more severe underlying disease etiology or antiepileptic
drug treatment failure due to interactions with antiretroviral drugs [353]. This deserves further
investigation. As 75% of people with comorbid HIV and epilepsy were diagnosed with epilepsy
prior to HIV, antiepileptic drug failure may be more likely cause of more frequent seizures than
disease etiology.

This study suggests that comorbid epilepsy is modestly associated with higher reported

HIV-related stigma. People with HIV and epilepsy were significantly more likely to report
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feeling like they were blamed by other people for their HIV status than people with HIV only.
They were also more likely to feel like they were no longer a person. Unfortunately, because the
stigma instruments that have been validated in this setting are disease-specific, we were unable
to determine whether layered stigma from comorbid HIV and epilepsy is additive or
multiplicative as not all participants could be asked all of the stigma questions. We were also
unable to control for potential confounders, such as gender, age, employment, and disease
severity, due to our small sample size.

Comorbid HIV and epilepsy was not associated with increased reporting of epilepsy-
associated stigma. This may be related to the order of diagnoses for people with HIV and
epilepsy included in this study. As the majority were diagnosed with epilepsy prior to HIV, they
may be sensitized to HIV-related stigma in a way that people in the HIV only group are not. As
a result, they may attribute discrimination from unaffected individuals to their recent HIV
diagnoses, even when the discrimination is a manifestation of epilepsy-associated enacted
stigma. Future research should examine the impact of the order of diagnoses on layered stigma.

The prevalence of HIV-related and epilepsy-associated stigma among individuals with
HIV only and epilepsy only was similar to previous studies in this setting [174,365]. Despite our
small sample size and the fact that the instruments employed were not designed for layered
stigma, significant differences were noted in reported HIV-related stigma. Although differences
were not found in epilepsy-associated stigma or psychiatric morbidity, the emotional burden of
epilepsy was still apparent. Two women with HIV and epilepsy cried during their interviews.

The external validity of this study is potentially limited. Because study participants were
recruited from health care facilities, they are not a representative sample of all people with HIV

and epilepsy due to the sizable treatment gap for both conditions in Zambia [27,7]. Study
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participants may be healthier and less stigmatized than individuals with the same diagnoses who
do not have access to HIV or epilepsy care. In addition, the extent of enacted stigma that
participants reported experiencing in health care settings on the HASI-P may have also been
underestimated as the interviews were conducted in clinics by health care personnel.

Although layered stigma is often overlooked, this study suggests that it may be
responsible for some of the variation in disease-associated stigma reported by affected
individuals. If not addressed, layered stigma may adversely impact the effectiveness of stigma
interventions. Additional investigations into layered stigma leading to the development of
instruments to examine stigma resulting from comorbid medical conditions such as HIV and

epilepsy are warranted.
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CHAPTER 4:
ADVERSE EVENTS ASSOCIATED WITH PHENOBARBITAL USAGE AMONG

PEOPLE WITH EPILEPSY IN ZAMBIA

Abstract

Objective

Phenobarbital is one of the most widely used antiepileptic drugs worldwide, yet there are limited
data regarding the occurrence of adverse events associated with its use, particularly in routine
clinical care settings in low-income countries. Available data suggests that phenobarbital is as
effective as other first-line AEDs for treating tonic-clonic seizures, but reports of adverse events
differ widely between high and low-income settings. A more complete understanding of the
adverse events of phenobarbital is warranted to allow for safe use in an effort to decrease the

epilepsy treatment gap in low-income settings

Methods

We used the Liverpool Adverse Events Profile (LEAP) to assess adverse events in people taking
phenobarbital to manage recurrent seizures in rural Zambia. Data regarding age, gender,
medication dose, and medication adherence were also collected. T-tests and Spearman’s
correlation coefficient were used to assess predictors of total side effects score and medication

adherence.
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Results

Thirty-five people with epilepsy had obtained phenobarbital as part of their routine clinical care
(mean dose: 2.1 mg/kg/day). All participants reported at least one adverse event in the previous
four weeks. People taking phenobarbital reported a mean of 5 symptoms and a mean side effects
score of 28/76. Over half reported sleepiness and dizziness. Memory problems and depression
were also common (both 46%). Total side effects score was not associated with age (p=0.88),
gender (p=0.17), or phenobarbital dose (p=0.13). Medication adherence was not associated with

side effects total score (p=0.56).

Conclusions

Adults taking phenobarbital at doses recommended by the WHO for seizure management in rural
Zambia report a significant number of medication side effects. The most common side effects
reported were similar to the side effects reported by people taking phenobarbital in high-income
countries. The high rate of adverse events in this cohort is in contrast to data from non-
randomized clinical trials in low-income settings that report that phenobarbital is well-tolerated.
Additional investigation into adverse events among patients obtaining phenobarbital as part of

routine clinical care in low income settings is warranted.
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Introduction

One hundred years after its introduction, phenobarbital continues to be one of the most
widely used antiepileptic drugs (AED) worldwide [396]. In high-income countries,
phenobarbital has been replaced by newer AEDs that have fewer reported adverse events [397].
Due to its minimal cost, convenient dosing, and broad spectrum of activity, the World Health
Organization continues to recommend phenobarbital as first-line monotherapy for seizure
treatment in resource-limited settings [300]. The cost advantages of phenobarbital over other
first generation AEDs are substantial. In Zambia, where most people live on less than two
United States Dollars (USD) per day, the monthly out-of-pocket cost for phenobarbital in the
private sector is about nine USD, which is half the cost of phenytoin and one third the cost of
valproic acid. In the public sector phenobarbital costs even less, with wholesale costs for adult
dosing being less than a dollar a month [303].

Research from low and high-income settings has shown that phenobarbital is as effective
as other first-line AEDs for tonic-clonic seizure control [398,399,311,400-403]. However, data
regarding adverse events is less clear. Meta-analyses suggest that phenobarbital is more likely to
be withdrawn due to side effects than carbamazepine, phenytoin, or valproic acid [398,399,404]
and that people taking phenobarbital monotherapy experience more frequent/severe side effects
than people taking carbamazepine [405,324,406,194], phenytoin [407], valproic acid
[408,407,194], or placebo [409] in high-income settings. Yet, in low-income settings,
observational studies suggest that phenobarbital is well tolerated [331,330,329] and, as shown in
Table 4.1, randomized trials have shown mixed results when compared to other first-line AEDs
[402,410,411,403,412,311]. Conflicting findings regarding phenobarbital tolerability have been

largely attributed to substantial heterogeneity between studies [398,404]. Assessment of
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Table 4.1: Studies Examining Phenobarbital-Related Adverse Events

(Spain)

35 CBZ (20-25 mg/kg/day)
110 VA (30-40mg/kg/day),
not randomized

Year | Authors | Patient AEDs Adverse Events Findings
Population Assessment
1979 | Camfield | 6 months-3 35 PB (4-5 mg/kg/day OD) | Query parents about Dose-related and unacceptable side
et al. years old with | vs 30 Placebo, randomized | sleep disturbances, effects greater in PB group.
[409] febrile seizure behavioral change & Decreased memory concentration
(Canada) hyperactivity. Bayley tasks and decreased lower general
Scales of Infant comprehension over time in PB
Development or Stanford | group.
Binet Intelligence Scale.
1985 | Mattson | Adults with 101 CBZ, 101 PB, 110 Rating scales for CBZ had fewest side effects.
et al. seizures, PHT, 109 PRM, doses systemic toxicity,
[316] Veterans unknown, randomized neurotoxicity
1987 | Smithet | Administration
al. [405] | Epilepsy
Cooperative
Group (USA)
1987 | Vining et | Children with | 21 children, PB Continuous Performance | Increased disobedience,
al. [408] | mild seizure (3.4mg/kg/day) & VA Reaction Test, Abbot psychosomatic pain, ataxia,
disorders (27.2 mg/kg/day), Parent and teacher gastrointestinal disturbances,
(USA) crossover 6 months on Questionnaires for hyperactivity, unhappiness, anxiety,
each, one month washout | emotional and behavioral | problems with peers, sleep
side effects. History and | problems, and decreased
physical assessment for | concentration and reaction time
side effects when on PB.
1988 | Herranz | Pediatric 99 PB (4-6 mg/kg/day), 85 | Clinical exam and CBZ most tolerable drug,
etal. outpatients PRM (15-20 mg/kg/day), patient/family report Behavioral problems most common
[324] with seizures 63 PHT (8-12 mg/kg/day), in PB group.

CBZ: Carbamazepine; PB: Phenobarbital; PHT: phenytoin; PRM: primidone VA: valproic acid
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Table 4.1 (cont’d)

Year | Authors | Patient AEDs Adverse Events Findings
Population Assessment
1989 | Tedeshi | Patients with 20 CBZ monotherapy, 12 | Saccadic Eye All groups impaired compared to
et al. epilepsy (Italy) | PB monotherapy, 12 Movements Analysis controls.
[406] CBZ+PB, non-randomized, PB group had greater sedative effect.
20 healthy controls
1991 | Feksiet | Age 6-65 years | 152 CBZ, 150 PB, doses Checkilist More reports of adverse effects with
al. [402] | with tonic- unknown, randomized PB than CBZ (specific effects not
clonic seizures provided).
(Kenya)
1993 | Placencia | Age 2-60 years | 97 PB, 95 CBZ, doses Checklist No difference in side effects between
et al. with tonic- unknown, randomized groups (specific effects not provided).
[410] clonic seizures
(Ecuador)
1995 | Helleret | Over 16 years | 58 PB, 63 PHT, 61 CBZ, Not stated More likely to have drug withdrawn
al. [401] | with untreated | 61 VA, doses unknown due to unacceptable side effects in PB
seizures (UK) group.
1995 | Meador | Healthy adults | Crossover design: 12 Neurobehavioral battery | Worse performance on PB across all
et al. (USA) PB/PHT, 12 PHT/PB, 13 groups.
[407] PB/VA, 12 VA/PB, 13
PHT/VA, 13 VA/PHT
1996 | Chenet | 7-15years with | 26 CBZ, 25 PB or 25 VA, | Weschler Intelligence Decreased cognitive function in PB
al. [411] | new-onset doses unknown, Scale for Children- group.
epileptic randomized Revised, Bender-Gestalt
seizures test
(China)
1996 | De Silva | 3-16 years with | 10 PB, 54 PHT, 54 CBZ, Not described PB group halted after 10 children
et al. tonic-clonic or | 49 SA, randomized enrolled due to side effects in 6.
[400] partial

seizures(UK)

CBZ: Carbamazepine; PB: Phenobarbital; PHT: phenytoin; PRM: primidone VA: valproic acid
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Table 4.1 (cont’d)

seizures (India)

Year | Authors | Patient AEDs Adverse Events Findings
Population Assessment
1996 | Thilotha- | 4-12 years 51 PB (3-5 mg/kg/day) 52 | Clinical examination Most side effects in PHT group than
mmal et | with PHT (5-8 mg/kg/day), 48 PB group than VA group.
al. [403] | generalized VA 15-50 mg/kg/day), More than one side effect in 32% of PB
tonic-clonic randomized group.
seizures (India)
1997 | Bakeret | Adults>16 112 PB, 387 PHT, 556 VA, | Liverpool Adverse PB group showed greater restlessness,
al. [194] | years with 994 CBZ, doses not Events Profile trouble with mouth/gums, disturbed
epilepsy provided, not randomized sleep, than VA and CBZ group, greater
(Sweden, Italy, nervousness/agitation than CBZ group,
Spain, greater upset stomach, weight gain,
Germany, than PHT and CBZ
Netherlands,
UK, France,
Switzerland)
1998 | Pal et 2-18 years 47 PB (3.0 mg/kd/day), Conners parent rating No difference in parental report of
al.[412] | with partial 47 PHT (5.0 mg/kd/day), scale (>6 years) or behavior problems.
and randomized Preschool Behavior
generalized Screening Questionnaire
tonic-clonic (2-5 years)

CBZ: Carbamazepine; PB: Phenobarbital; PHT: phenytoin; PRM: primidone VA: valproic acid
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treatment-related adverse events is often a secondary outcome and, as a result, little detail is
provided regarding the instruments used to measure side effects. Also often overlooked is the
potential for disparate presentation of complaints based on study participants’ culture [413-415]
as well as for acceptance and minimization of adverse events due to limited alternative therapies
[333,330,416]. As most data collected in low-income settings are associated with efforts to
provide seizure treatment to populations residing in areas where it was otherwise unavailable,
inadvertent overestimation of phenobarbital tolerability may have occurred [404].

Previous research in upper-middle and high-income settings suggests that people
obtaining AED therapy continue to report adverse events even after seizure control is established
[417-419]. Unfortunately, there are limited data regarding adverse events among individuals
provided phenobarbital outside of research studies in low-income settings. In order to examine
the frequency/severity of reported adverse events among people with epilepsy obtaining
phenobarbital as part of routine clinical care in a resource-limited setting, we assessed the side
effects of phenobarbital use in rural Zambia using a standard adverse events reporting
instrument. All participants were people with epilepsy on a stable dose of phenobarbital for at
least two months prior to assessment. We also examined predictors of phenobarbital-related side

effects and medication adherence.

Methods

Consecutive patients presenting for care to Chikankata Hospital Epilepsy Care Team
(ECT) who met the study inclusion criteria and consented to participate were interviewed
regarding AED side effects during the month of January 2006. Chikankata Hospital is a mission

hospital that provides the only source of health care for a catchment area of approximately

85



55,000 people in an isolated region of the rural Southern Province. The ECT consists of a
neurologist who is in residence, on average, six months a year; a clinical officer; a ward
auxiliary; and a research assistant/administrator. At the time of survey, phenobarbital was the
most widely available AED and was provided at no cost to the patient. Carbamazepine and
phenytoin were available as second line treatment at low cost, but both agents were infrequently
used at the time since they were in very limited supply.

Individuals were eligible for study inclusion if they were at least 18 years old, had been
taking a stable dose of an AED for at least two months, and were able to answer questions in
either Tonga (the local language) or English. Written, informed consent was obtained from each
participant in the language of his/her choice. AED-related side effects were ascertained using
the Liverpool Adverse Events Profile (LEAP) [420]. This 19-item instrument queries the
severity of common AED side effects during the four weeks prior to interview. Participant
responses are coded using Likert-type scales (from 0-3), three representing a symptom that
occurs “often”. A total side effect score can be calculated by summing participant responses
(range 0-57), although concern has been raised that this may obscure individual complaints
[421]. The LEAP was translated into Tonga and then back-translated to ensure content validity.

Data was also collected regarding: participant’s gender, age, and weight. To assess AED
adherence, the following were abstracted from the patient file: AED name, dose, number of pills
collected, and the date phenobarbital was last collected from the pharmacy. Patient self-report of
last phenobarbital dose taken was also obtained. Patients were deemed adherent if they had
taken their medication either the day prior to or the day of their appointment and if pharmacy
data reflected that they were not overdue on medication collection. This approach has been used

to assess adherence in this setting previously as laboratory facilities for serum concentrations are
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not available [365,174]. ECT staff collected data via structured interview. Previous research at
this site suggests that patients are comfortable confiding in the ECT research assistants as they
are respected members of the community but do not hold positions of tribal or local
governmental authority.

Summary statistics were performed for all interviewed patients. To assess predictors of
phenobarbital-related side effects, two-tailed comparisons were made between total side effects
score for participants taking phenobarbital and gender, age, and phenobarbital dose using t-tests
and spearman’s correlation coefficient, as appropriate. T-tests were also used to examine the
effect of total side effect score on medication adherence. A p-value of <0.05 was considered
statistically significant. SAS (version 9.4, SAS Institute Inc., Cary) was used for all data
analysis.

Prior to study initiation, ethical approval was obtained from Michigan State University’s
Biomedical Institutional Review Board (MSU BIRB) and the University of Zambia’s Biomedical

Research Ethics Committee (UNZA BREC).

Results

Thirty-nine people with epilepsy (18 female, 46%) were interviewed during the study
period. Ninety percent (39/43) of individuals approached agreed to participate. Reasons for
refusal were not collected. The mean age of participants was 26.4 years (SD 10.4 years). At the
time of interview, 35 participants were taking phenobarbital, three were taking carbamazepine,
and one was taking phenytoin. AED adherence was generally high. Twenty-nine participants
(85%) had not missed a dose of their AED; only two had not taken their AED in more than one

week (6%). The mean daily dose of phenobarbital was 2.1 mg/kg/day.
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All participants reported at least one side effect in the four weeks prior to interview.

Participants taking phenobarbital endorsed, on average, five symptoms (range 1-12). As shown

in Table 4.2, among individuals taking phenobarbital, the most commonly endorsed side effects

were sleepiness (74%), dizziness (60%), memory problems (46%) and depression (46%). No

participants experienced alopecia. Eleven participants (31%) reported at least one symptom

“often” in the previous four weeks. Total side effects scores for participants taking

phenobarbital ranged from 19-28 with a mean score of 22.57 (SD 2.85).

Table 4.2: Adverse Events Reported by People Taking Phenobarbital, Number (%) (n=35)

Never Rarely Sometimes Often
Ataxia 28 (80) 4 (11) 2 (6) 1(3)
Tiredness 25 (72) 6 (17) 4 (11) 0 (0)
Restless 26 (74) 8 (23) 1(3) 0 (0)
Feelings of aggression 21 (60) 7 (20) 5 (14) 2 (6)
Nervousness 24 (69) 6 (17) 5 (14) 0 (0)
Headache 25 (71) 3(9) 7 (20) 0 (0)
Hair loss 35 (100) 0 (0) 0 (0) 0 (0)
Problems with skin 33 (94) 1(3) 1(3) 0 (0)
Double/blurred vision 29 (83) 4 (11) 2 (6) 0 (0)
Upset stomach 23 (66) 6 (17) 4 (11) 2 (6)
Difficulty concentrating 21 (60) 7 (20) 5 (14) 2 (6)
Trouble with mouth or gums 33 (94) 0 (0) 2 (6) 0 (0)
Tremor 28 (80) 5 (14) 2 (6) 0 (0)
Weight gain® 33 (94) 1(3) 0 (0) 0 (0)
Dizziness 14 (40) 9 (26) 8 (23) 4 (11)
Sleepiness 9 (26) 6 (17) 13 (37) 7 (20)
Depression 19 (54) 9 (26) 5 (14) 2 (6)
Memory Problems 19 (54) 5 (14) 8 (23) 3(9)
Disturbed sleep 24 (69) 6 (17) 3(9) 2 (6)

®€ Missing response for 1 participant (3%)
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Greater phenobarbital-related total side effects score was not related to age (p=0.717),
gender (p=0.077), or dose (p=0.679). Medication adherence was not associated with side effects
total score (22.72 vs 22.0, p=0.611). A post hoc power analysis indicated that with 35
participants, we had 80% power to detect an association between medication adherence with a

difference in mean side effects total score of 2.82 (c=2.85).

Discussion

Although the data presented here is from a convenience sample, the findings are
interesting. Adults obtaining phenobarbital as part of routine clinical care in rural Zambia at a
mean dose falling within WHO recommendations (1-3 mg/kg/day) [300] reported a significant
number of adverse events. All participants reported at least one adverse event in the previous
four weeks. The symptoms reported with the greatest frequency are similar to the symptoms
most frequently reported by people with epilepsy taking phenobarbital in high-income settings
[194]. Adverse events were ubiquitous in our study sample; they were not associated with age,
gender, or phenobarbital dose.

The number of Zambian people with epilepsy reporting adverse events in this study is
substantially higher than the number of phenobarbital-related side effects previously reported in
low-income settings. As direct inquiry has been associated with increased side effects reporting,
Zambian people with epilepsy may have endorsed a greater number of adverse events than
participants in a study in China, even though there was little difference in total daily dose of
phenobarbital (Zambia: 107mg, China: 120mg) [329], because we inquired about more side
effects [422,417]. However, since the primary aim of the Chinese study was to assess

phenobarbital efficacy, the investigators removed all individuals who were non-adherent to
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phenobarbital treatment for three consecutive visits [423]. Removal of these non-adherent
individuals may have led to underestimation of the true incidence of phenobarbital-related
adverse events since adverse events have been repeatedly associated with decreased medication
adherence [231,320-322]. Lastly, Zambian participants would have no reason to feel
uncomfortable reporting phenobarbital-related side effects to our ECT interviewers as they do
not hold positions of authority, official or symbolic. Interestingly, the mean total side effects
score reported in this study was significantly lower than that reported in cohort of people with
epilepsy in United States and United Kingdom taking AEDs that are traditionally better tolerated
(37.3 vs. 22.57, p<0.001) [424]. This may reflect greater acceptance and potential
underreporting of adverse effects in our cohort due to limited alternative AED regimens.

The findings in this study are limited by our small sample size as well as our inability to
objectively verify medication adherence. Yet, they suggest a need for further investigation into
reported AED side effects among people with epilepsy obtaining phenobarbital treatment in low-
income settings as part of routine clinical care, especially because phenobarbital use may
increase in this setting [425].

There is a general consensus that decreasing the epilepsy treatment gap is necessary in
low-income settings [27,18]. To succeed, AEDs must be consistently accessible and patients
must adhere to prescribed drugs. Adverse events and fear of adverse events are often common
causes of decreased drug adherence [426], and accurate assessment of adverse events, both
among individuals initiating an AED and among individuals on maintenance therapy, is essential
for understanding a key driver of poor adherence and improving efforts to decrease the epilepsy

treatment gap.
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CHAPTER 5:
ADVERSE EVENTS ASSOCIATED WITH CONCURRENT TREATMENT WITH
ANTIRETROVIRAL DRUGS AND AN ENZYME-INDUCING ANTIEPILEPTIC DRUG

IN ZAMBIA

Abstract

Objective

Concurrent treatment with combination antiretroviral therapy (CART) and an enzyme-inducing
antiepileptic drug (EI-AED) in patients with comorbid HIV and seizure disorders may have long-
term health implications by decreasing therapeutic efficacy and/or increase drug toxicity for one
or both classes of medication. Despite the potential for significant drug-drug interactions, little is
known about the effect of concurrent treatment on patient-reported adverse events and
medication adherence. We aimed to determine the frequency and spectrum of patient-reported
adverse events in individuals taking CART and an EI-AED in Zambia and whether adverse

events were associated with decreased medication adherence.

Methods

We assessed patient-reported adverse events among three groups of patients: those initiating
combined cART and an EI-AED (cART+EI-AED), those initiating CART only (CART-only),
those taking neither CART nor an EI-AED (Untreated). Adverse events were assessed in two
ways: first via spontaneous report, as they are often ascertained during routine clinic visits, and,
second, via checklists. For patients in the CART+EI-AED and cART-only groups, adverse

events were assessed prior to initiation and again two weeks after initiating treatment. For all
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participants, the severity of adverse events ascertained via checklist were graded using pre-

established definitions. CD4™ T-cell count, HIV staging using the WHO clinical staging criteria,

and liver function using alanine transferase (ALT) levels were also obtained for all participants.
For participants in the CART+EI-AED and cART only groups, medication adherence was

obtained during two-week follow up visits using self-report.

Participant demographics and clinical characteristics were compared between treatment groups
using one-way ANOVA and ¥ tests, as appropriate. Frequency distributions were examined in
relation to spontaneously reported adverse events and for medication adherence. Participants
were deemed adherent if they had taken at least 90% of their medication as prescribed. Adverse
events assessed via checklist were analyzed separately as continuous variables using Cochran-
Mantel-Haenszel statistics. For participants in the CART+EI-AED and cART-only groups,
Bowker’s test of symmetry and paired t-tests were used to compare paired adverse events

reported at baseline and two weeks after initiating treatment.

Results
One hundred and fourty-five (145) participants were interviewed to assess patient-reported

adverse events (20 CART+EI-AED; 43 cART-only; 82 Untreated). Participants in the CART+EI-

AED had a higher baseline mean CD4" T-cell count than participants in the cART-only and
Untreated groups (p=0.003). More participants in our study reported adverse events when they
were asked about symptoms via checklist than when asked to report adverse events

spontaneously. A baseline, there were significant differences in reported headache (p=0.002),

problems walking (p=0.015), general weakness (p=0.003), problems thinking (p=0.003), and
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depression (p=0.017). Using paired t-tests, more participants in the CART+EI-AED group
reported experiencing nausea or vomiting at follow up than at baseline (p=0.049). No change in
adverse events reported at baseline and at two weeks was detected among individuals in the
CART-only group. Medication adherence was greater than 90% in for most participants the

CART+EI-AED and cART-only groups.

Conclusions

Patient initiating concurrent cCART+EI-AED were generally more symptomatic than patients

initiating only CART or patients taking neither drug despite having a higher baseline CD4™ T-cell

count. Concurrent treatment with cCART+EI-AED was associated with increased nausea and
vomiting. Baseline illness and treatment-related adverse events may decrease medication
adherence among patient taking multiple medications and, as a result, patient-reported adverse
events associated with concurrent treatment with CART+EI-AED warrant additional

investigation.
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Introduction

Increased availability of combination antiretroviral therapy (CART) has dramatically
altered the course of the HIV epidemic [9,427-431]. By decreasing the rate of HIV replication
and restoring immune function, CART prolongs survival [252,432,433,6,434-443] and reduces
the likelihood of HIV transmission to uninfected individuals [255,432,444,445]. However,
sustained medication adherence is required for cART to be successful [446,447,260,261,448-
452]. Research suggests that CART adherence is impacted by individual and community level
factors, such as gender [453-456], age [457,453,458,455,459,460], social support
[461,458,454,455,459,462,460,463], and socioeconomic status [461,464], as well as clinical
factors like medication cost [465,149,466-469], treatment complexity
[470,471,457,472,453,458,454,473,474], and adverse events [471,149,453,475,476,459,477-
481]. While many of these factors have been well-studied, the relationship between adverse
events and adherence merits additional attention.

Although short-term adverse events have been well-reported in the literature [256] and
the WHO has established grading criteria for CART-associated adverse events [482], there is no
uniform method for assessing and reporting adverse events for clinical research. As shown in
Table 5.1, instruments designed to assess HIV-associated symptoms and cART side effects vary
considerably. Many studies examining CART-related side effects do not report which side
effects were assessed [477,270,483-486]. Unfortunately, studies relying on chart documentation
of side effects [268] may underestimate CART-related adverse events as they are often
underreported in routine clinical settings [297,296].

Underreporting of adverse events is problematic, especially for patients taking CART

concurrently with medications for other comorbidities. Concurrent medication usage may result
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Table 5.1: Instruments to Assess Symptoms Related to CART and HIV Infection

Instrument | Medical Unnamed | Symptom | Health- HIV MOS 36-item | Revised Total

Outcomes — based Distress Related Symptoms | Short-Form Sign and times

Study (MOS) on Justice | Model Quality of | Index Health Survey | Symptom | assessed

Health Survey — | et al. [488,489] | Life- [491,478] | (SF-36) Check-list

HIV [487] [279] Symptom [492,493] for

Index HIV[494]
[490]
Item type: 6-point LT 4-point 5-point LT | 5-point LT | 4-point LT | 5-point LT and | 3-point LT | -
LT dichotomous

Country France [495], Switzerlan | Cameroon | USA[490] | Italy [478], | France Puerto Rico

Germany [495] | d[279], [502], USA [491] | [504,505], [509],

India [496,497], Italy[503], South Africa South

Italy [498,495], USA [506]o, Africa

Netherlands [503,488,4 Venezuela[507] | [510,511],

[495], Spain 89] , USA USA

[499], Thailand [493,508] [512,494,51

[500] USA[487], 3]

[501], UK [495]
Symptom
Anxiety X X X 3
Ataxia/ X 1
Unsteadiness
Blurred X 1
vision
Blood in X 1
spit/sputum
Body pain X 1
Breast pain X 1
Burning with X 1
urination

LT: Likert-type responses
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Table 5.1 (cont’d)

Instrument Medical Unnamed | Symptom | Health- HIV MOS 36-item Revised | Total

Outcomes —based on | Distress | Related Symptoms | Short-Form Signand | times

Study (MOS) | Justiceet | Model Quality Index Health Survey | Symptom | assessed

Health Survey | al. [279] [488,489] | of Life- [491,478] | (SF-36) Check-

—HIV [487] Symptom [492,493] list for

Index HIV[494]
[490]

Changes in taste X 1
Chest pain X 1
Chills X 1
Concentration X X 2
Constipation X X 2
Cough X X X X 4
Day sweats X 1
Depression X X X X X 5
Diarrhea X X X X X X 6
Disturbed sleep X X X X X X 6
Dizziness X X X 3
Dry mouth X X 2
Easy bruising X 1
Fear X 1
Fever X X X X X X 5
Flushing X 1
Forgetfulness X X 2
Gas/Bloating X 1
Hair loss X X 2
Headache X X X X X 5
Heart racing X 1
Hump on neck/ X 1
shoulders
Impotence X X 2
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Table 5.1 (cont’d)

Instrument Medical Unnamed — | Symptom | Health- HIV MOS 36- Revised | Total

Outcomes | based on Distress | Related Symptoms | item Short- | Sign and | times

Study Justice et Model Quality of Index Form Health | Symptom | assessed

(MOS) al. [279] [488,489] | Life-Symptom | [491,478] Survey (SF- | Check-

Health Index [490] 36) [492,493] | list for

Survey — HIV[494]

HIV [487]
Inability to eat X 1
Itchy Skin X 1
Limited activities X 1
Lipodystrophy X X X 3
Loss of Appetite X X X 3
Loss of strength X 1
Memory problems X X X X 4
Mood disorders X 1
Mouth ulcers X 1
Muscle pain X X X X X 5
Nausea/\VVomiting X X X X X X 6
Nephrolithiasis X 1
Nervousness X X 2
Neurologic X X 2
symptoms
Night sweats X X 2
Nipple discharge X 1
Nose bleeds X 1
Painful joints X X 2
Painful swallowing X 1
Paresthesia X X X 3
Prominent veins X 1
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Table 5.1 (cont’d)

Instrument Medical Unnamed — | Symptom | Health- HIV MOS 36- Revised | Total
Outcomes | based on Distress | Related Symptoms | item Short- | Sign and | times
Study Justice et Model Quality of Index Form Health | Symptom | assessed
(MOS) al. [279] [488,489] | Life-Symptom | [491,478] Survey (SF- | Check-
Health Index [490] 36) [492,493] | list for
Survey — HIV[494]
HIV [487]
Poor mental health X 1
Rash X X X X X 5
Rectal itching, X 1
bleeding or
discharge
Seizures/tremors X 1
Shortness of breath X 1
Sore/bleeding X 1
gums
Sore throat X 1
Sores or lumps on X 1
genitals
Swollen feet X 1
Swollen glands X 1
Thirst X 1
Thrush X 1
Tiredness/Fatigue X X X X X X 7
Upset stomach X X 2
Weakness X 1
Weight loss X X X 3
Wheezing X X 2
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in drug interactions that decrease treatment efficacy while increasing patient-reported adverse
events [514,515]. Although multiple review articles have discussed adverse events resulting
from drug interactions between cART and unrelated medications [516-522], few researchers
have examined adverse events in patients with comorbid conditions obtaining routine HIV care.
Hasan et al. examined drug interactions in 325 patients, yet did not compare adverse events
reported by individuals taking multiple medications to adverse events reported by individuals
taking only cART [486]. Shah et al. found that individuals taking two or more medications for
comorbid conditions were no more likely to discontinue CART due to toxicity than individuals
taking fewer than two additional medical medications [523]. However, few participants were
taking CART alone.

As HIV-positive individuals continue to live longer, more individuals on cART will
require additional medications for comorbid medical conditions [524,515]. Antiepileptic drugs
are often prescribed to HIV-positive individuals to prevent recurrent seizures and to manage
peripheral neuropathy and psychiatric conditions like bipolar disorder [525]. As multiple cohorts
have shown that more than 10% of HIV-positive individuals develop new-onset seizures [15,16],
the potential overlap between CART and antiepileptic drugs is considerable [353]. In low-
income settings, enzyme-inducing antiepileptic drugs (EI-AEDSs), such as carbamazepine and
phenobarbital, are usually the only anti-seizure medications available [526,358] and both have
been associated with substantial side effects. Table 5.2 lists the adverse events assessed by
multiple instruments used with patients taking AEDs.

Simultaneous treatment with an EI-AED and antiretroviral medications that are either
non-nucleoside reverse transcriptase inhibitors (NNRTISs) or protease inhibitors (PIs) may result

in decreased effectiveness of both medications due to induction of Cytochrome P450 liver
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Table 5.2: Instruments to Assess Adverse Events Associated with AEDs

Instrument Liverpool Portland | Parent | Side Effect | A-B Toxicity of Assessing | Total
Adverse Events | Neuro- Side and Life Neuropsych- | Antiepileptic | SIDe times
Profile toxicity | Effect | Satisfaction | ological Drugs on effects in assessed
[424,359,421,420, | Scale Scale Inventory | Assessment | Well-Defined | AED
527] [528] [418,42 | (SEALYS) Schedule Types of treatment
2] [529] [530] Seizures (SIDAED)
[531] [419]
Question type: | 3-point LT 9-point 4-point | 4-point LT | 4-point LT Dichotomous | 4-point LT
LT LT
Country Australia [421], USA Nether- | UK [314] Netherlands | USA [531] Netherland
Brazil [532], [528] lands [530] s [419]
China [533], [418],
Croatia, Finland, Spai
pain
France, Norway
[534], Italy [535], [422]
Mexico [359],
Spain [536], UK
[424,527], USA
[424]
Symptom
Acne X 1
Aggression X X X X X 5
Alertness X 1
Anxiety X X X 3
Ataxia X X X X X X 6
Behavioral X 1
disturbance
Blurred vision | X X X X X 5
Concentration X X X X X X 6
Confusion X 1

LT: Likert-type responses
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Table 5.2 (cont’d)

Instrument Liverpool | Portland Parent Side Effect | A-B Toxicity of | Assessing Total
Adverse | Neurotoxicity | Side and Life Neuropsych- | Antiepileptic | SIDe effects | times
Events Scale [528] Effect Satisfaction | ological Drugs on in AED assessed
Profile Scale Inventory | Assessment | Well- treatment
[424,359,4 [418,422] | (SEALS) Schedule Defined (SIDAED)
21,420,52 [529] [530] Types of [419]
7] Seizures
[531]
Constipation X X 2
Coordination X X X 3
Depression X X X X X 5
Diarrhea X X 2
Disturbed sleep | x 1
Dizziness X X X X 4
Excess saliva X 1
Forgetfulness X X X X 4
Gastrointest- X 1
inal Distress
Hair loss X 1
Headache X X X X 4
Hirsutism X X 2
Hyperactivity X X 2
Impotence X X 2
Insomnia X 1
Irritability X 1
Loss of X X 2
Appetite
Loss of Interest X X 2
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Table 5.2 (cont’d)

Instrument Liverpool | Portland Parent Side Effect | A-B Toxicity of | Assessing Total
Adverse | Neurotoxicity | Side and Life Neuropsych- | Antiepileptic | SIDe times
Events Scale[528] Effect Satisfaction | ological Drugs on effects in assessed
Profile[42 Scale[418 | Inventory | Assessment | Well- AED
4,359,421, 422] (SEALS)[5 | Schedule[53 | Defined treatment
420,527] 29] 0] Types of (SIDAED)[
Seizures[531 | 419]
]
Memory loss X X X 3
Mental X X X 3
slowness
Mood swings X 1
Mouth/gums X X X 3
Nausea/ X X 2
Vomiting
Nystagmus X 1
Physical X X 2
slowness
Poor school X 1
performance
Rash X X X 3
Restlessness X 1
Sedation X X X X X X 6
Sickness X 1
Speech X X X X X 5
difficulties
Fatigue X X X X X X 6
Tremor X X X X X 5
Upset stomach | x X 2
Weight change | x X 1
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enzymes (CYP450). This interaction may manifest as increased HIV replication, recurrent
seizures, and altered severity of patient-reported adverse events [353]. Although
pharmacokinetic and clinical studies suggests that co-treatment with cCART and an EI-AED result
in loss of seizure control and the development of cCART treatemtn failure for HIV-positive
individuals [353,352,348,356,355], there is limited data regarding patient-reported adverse
events or adverse outcomes related to co-usage among patients taking both drugs simultaneously
[537].

We examined patient-reported adverse events among HIV-positive individuals taking an
EI-AED with cART as part of routine clinical care in Lusaka, Zambia. Adverse events reported
by individuals initiating an EI-AED and cART were compared to the adverse events reported by
HIV-positive individuals initiating cCART only and HIV-positive individuals taking neither cCART
nor an EI-AED. For individuals initiating a treatment regimen, change in severity of adverse

events and medication adherence were assessed two weeks after initiation.

Methods

Between January 18, 2013 and February 13 2014, participants were recruited from the
Cohort Study of HIV-Associated Seizures and Epilepsy (CHASE) and the University of
Zambia’s University Teaching Hospital (UTH) Adult Infectious Disease Centre of Excellence
(AIDC) in Lusaka, Zambia. CHASE is a United States National Institutes of Health (NI1H)-
funded study examining the etiology and long-term health outcomes of HIV-positive individuals
experiencing new-onset, unprovoked seizure. All participants were followed through the AIDC.
The AIDC treats patients who were either diagnosed as HIV-positive while admitted to the UTH

or who were referred in from a community HIV clinic with complications after initiating CART.
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All CHASE participants meeting the eligibility criteria were included in this study, whereas only
AIDC patients whose clinic file numbers ended in 0, 4, 5, or 9 were assessed for study inclusion.
Eligibility criteria included: between the ages of 18 and 60 years; medical records
documentation of HIV-positive; not pregnant, based on female patient report; a score of 17/24 or

greater on the Zambian Mini-Mental Status exam indicating mild or no cognitive impairment
[389]; and fit into one of the four eligible treatment groups described below. Medical records
were used to assess patient age and HIV status before patients were approached to determine
whether they met the remaining eligibility criteria. Patients taking fluconazole to prevent
recurrent Cryptococcal meningitis or rifampin-based Anti-Tuberculosis Treatment (ATT) were
eligible for study inclusion only if they had been taking fluconazole or ATT for more than one
month as both drugs have been shown to affect CYP450 activity [538,539].

To investigate the adverse events associated with cART and EI-AED co-usage, eligible
study participants were divided into three groups based on medication status. The first treatment
group included individuals initiating co-treatment with cCART and an EI-AED (either

carbamazepine or phenobarbital). The cART+EI-AED group included: individuals taking an EI-
AED for a pre-existing seizure disorder and initiating CART due to a CD4" T-cell count less than
350 cells/mm3; individuals taking cCART with a history of untreated seizures who were initiating

an EI-AED; and individuals initiating both an EI-AED due to a history of untreated seizures and

initiating CART due to a CD4™ T-cell count less than 350 cells/mm3. The second treatment

group included individuals who had not experienced a seizure and were initiating CART for the

first time due to CD4™ T-cell count less than 350 cells/mm?. Per clinic protocol, individuals in

the cART-only group were also taking trimethoprim/sulfamethoxazole (TMP/SMX) for at least
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two weeks as prophylaxis against Pneumocystis carinii pneumonia, unless they had a CD4" T-

cell count greater than 200 cells/mm® or were allergic. It was anticipated that participants in the

CART+EI-AED group would largely be prescribed first-line CART which includes an NNRTI.
However, if a CART+EI-AED participant was taking a second-line CART regimen that included
a Pl instead of an NNRTI, two individuals initiating Pl-based cART were also recruited for the
CART-only group. The third treatment group included individuals who had not experienced
seizure and had not yet initiated CART. Individuals in this Untreated group were either attending
the clinic for the first time and were undergoing assessment for CART eligibility or had
undergone eligibility assessment and were participating in pre-treatment adherence counseling.
Per clinic protocol, individuals undergoing adherence counseling were taking TMP/SMX. A
fourth treatment group of HIV-positive individuals initiating only an EI-AED had been planned.

However, as most individuals in this treatment group were also eligible to initiate CART due to a

cD4" T-count below 350 cells/mm?® [540], recruitment for this group was halted on November

25, 2013.

A trained Zambian nurse read the study consent form aloud and discussed it with eligible
patients in a private room before obtaining written, informed consent in the language of their
choice (Nyanja, Bemba, or English). All participants were interviewed before or after being seen
by a health care provider at the AIDC. Participants in the Untreated group were interviewed
once, whereas participants in the CART+EI-AED and cART-only groups were interviewed twice
- before initiating their treatment and again two weeks later to assess changes in patient-reported
adverse events. Medication adherence was also assessed at the two week follow up visit for

participants in the cART+EI-AED and cART-only groups. An interval of two weeks between
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interviews was selected to decrease loss to follow up. All patients starting medications at the
AIDC attend a two week follow up appointment; scheduling of subsequent visits varies
considerably. At the end of each interview, participants were reimbursed 20 Kwacha (~4 USD)
to cover their transportation to the clinic.

The University of Zambia’s Biomedical Research Ethics Committee (UNZA BREC) and
Michigan State University’s Biomedical Institutional Review Board (MSU BIRB) provided

ethical approval of this study prior to initiation.

Instruments
Study participant demographics, reported adverse events, and simultaneous medication

usage (other than cART and EI-AEDs) were collected via structured interview. HIV stage at the

time of interview, using the WHO clinical staging criteria [255], CD4" T-cell count, and liver

function using alanine transferase (ALT) level were abstracted from participants’ medical
records. Testing for Hepatitis B and C were not performed because Hepatitis B testing
availability varied considerably during the study period and Hepatitis C testing was unavailable.
Adverse events were assessed in two ways. First, participants were asked to list any
general medical or neurological problems they experienced in the past two weeks. This was
done as this is the approach traditionally used to assess adverse events in routine clinical settings.
Second, participants were asked about the occurrence of sixteen specific adverse events in the
previous two weeks. We selected these adverse events for assessment by comparing existing
instruments designed to assess CART and AED adverse events to the side effects frequently
reported for NNRTIs, Pls, and EI-AEDs. Participants were asked whether they had experienced

the adverse event in the previous two weeks and, if so, to describe it. Using pre-established
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definitions (Appendix 1), responses were graded as mild, moderate, and severe based on
limitations imposed by the adverse event and treatment sought

To assess medication adherence, participants in the cCART+EI-AED and cART-only
groups were asked about any problems taking their medications; the number of doses missed
during the previous three days; and to rank the number of pills they had taken on a visual analog
scale. This approach is used routinely to assess CART adherence at the AIDC and has been used
previously as part of research studies in this setting [174]. Pill counts were abandoned as most
participants did not bring their medication to their follow up visit. Participants were deemed
adherent to their medication if they reported taking at least 90% of their medication as

prescribed.

Statistical Analysis

Participant responses were recorded on paper copies of the survey instrument then
entered into Microsoft Access and verified for accuracy. We used one-way ANOVA and
tests, as appropriate, to compare participant demographics and clinical characteristics between
the three treatment groups. Simple frequencies were performed for adverse events that were
spontaneously reported by participants, both at baseline and at follow up, and medication
adherence for individuals in the cART+EI-AED and cART-only groups.

The 16 adverse events that were assessed via checklist were analyzed independently of
one another. Categorical responses for the severity of each adverse event were graded as follows
for continuous analyses: None=0, Mild=1, Moderate=2, and Severe=3. Adverse events reported
at baseline by all treatment groups were ordered according to severity. We then used Cochran-

Mantel-Haenszel statistics to compare the severity of symptoms across treatment groups.
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For participants in the CART+EI-AED and cART-only groups, adverse events reported at
baseline and two weeks after initiating treatment were paired to assess change in symptom
severity using Bowker’s test of symmetry and paired t-tests. Bowker’s test of symmetry is a
generalization of McNemar’s test for square tables larger than 2x2 and assesses the agreement
between categorical proportions reported at baseline and at two weeks. Paired t-tests examine
whether there is a paired difference in means between adverse events reported at baseline and at
two weeks.

All statistical analyses were performed in SAS (version 9.4, SAS Institute, Inc., Cary). A

p-value of less than 0.05 was considered significant.

Results

One hundred and forty-five participants were interviewed to assess patient-reported
adverse events (20 CART+EI-AED; 43 cART-only; 82 Untreated). Twenty-five participants
were recruited from the CHASE study; the remaining 120 participants were recruited while
obtaining routine outpatient care at the AIDC. In addition to those interviewed, 30 eligible
patients did not consent to participate in the study — twelve left the clinic before being
interviewed; four were UTH staff and cited privacy concerns; two said they were too busy to
participate; and twelve provided no justification. There were no significant differences in gender
or age between patients that consented and patients that declined study participation (gender:
54% vs. 52%, p=0.84; age 37yrs vs. 40yrs p=0.18).

Table 5.3 shows participants’ baseline demographic and clinical information by treatment
group. Participants in the cART+EI-AED group had a higher mean CD4" T-cell count than

participants in the CART-only and Untreated groups (p=0.028). Six participants (30%) in the
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CART+EI-AED group had a CD4" T-cell count above 350 cells/mmS. Participants in the CART-

only group more likely to be taking TMP/SMX than participants in the CART+EI-AED or

Untreated group (p=0.004). There were no other significant differences between groups.

Table 5.3: Demographic and Clinical Characteristics of Study Participants

CART+EI-AED | cART-only Untreated P-value
(n=20) (n=43) (n=82)
Female gender (%) 9 (45%) 23 (53%) 44 (54%) 0.798
Age, mean (SD) 34.7 (9.4) 37.6 (8.6) 37.7 (9.8) 0.421
CD4™ count, (cells/mm?) 297 (259) 158 (118) 212 (200 0.028
mean (SD)
CD4>350 cells/mm® (%) 6 (30%) 1(2%) 16 (20%)
ALT, mean (SD) 40.7 (60.8) 35.9 (53.6) 35.2 (37.7) 0.890
Missing 0 2 1
WHO Stage
I 6 (30%) 15 (35%) 22 (28%) 0.107
1 1 (5%) 0 (0%) 9 (12%)
i 5 (25%) 20 (47%) 29 (37%)
\ 8 (40%) 8 (40% 18 (23%)
Missing 0 0 2
Taking other drugs
TMP/SMX 11 (55%) 35 (81%) 42 (51%) 0.004
ATT 6 (30%) 12 (29%) 23 (28%) 0.985
Fluconazole 0 (0%) 3 (7%) 4 (5%) 0.559

Of the 20 participants in the CART+EI-AED group, ten participants were already taking

cART and initiating an EI-AED; nine participants were already taking an EI-AED and initiating

CART; and one participant was initiating both drugs simultaneously. All of the participants

initiating an EI-AED had experienced a seizure in the previous 24 hours. For EI-AEDs, eighteen

participants were prescribed carbamazepine 200mg twice daily (BD) for generalized tonic-clonic

seizures. One participant was taking carbamazepine 200mg once daily (OD) for post-herpetic

neuralgia and one participant was prescribed phenobarbital 90mg OD for non-convulsive status
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epilepticus. Fifteen participants in the cCART+EI-AED group were taking fixed-dose tenofovir
(TDF), emtricitabine (FTC), efavirenz (EFV 600mg) OD for cART. Of the remaining five
participants, one was taking an efavirenz-based regimen (600mg OD), two were taking a
nevirapine-based regimen (200mg BD) and one was taking lopinavir/ritonavir (400/100mg BD).
Of the 43 participants in the CART-only group, 39 were initiating TDF/FTC/EFV; one was
initiating an efavirenz-based regimen; one was initiating a nevirapine-based regimen; and two
additional participants were initiating a lopinavir/ritonavir regimen.

At baseline, 17 different medical and neurological problems were elicited spontaneously
from all 145 participants. As shown in Table 5.4, headache was the most common complaint.
Eighty-three participants (57%) volunteered no medical or neurological problems.

Table 5.4: Adverse Events Reported Spontaneously at Baseline by Study Participants

Medical Problem CART+EI-AED (n=20) | cART-only (n=43) | Untreated (n=82)
Blurry vision 1 1
Constipation 1
Cough 3 2
Dizziness 1
Enlarged lymph nodes 2
Fever 1
General weakness 1 1
Hallucinations 1
Headache 5 9 27
Herpes Zoster 1 1
Kaposi Sarcoma 1
Localized pain 2 3 2
Nightmares 1
Oral Thrush 2
Peripheral neuropathy 1 2
Tonsillitis 1
Upset stomach 1 2

Table 5.5 shows the baseline severity for the 16 patient-reported adverse events queried

for all of the treatment groups. Thirty participants (21%) reported experiencing none of the
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Table 5.5: Adverse Events Reported By Checklist at Baseline

Symptom | Group None Mild Moderat Severe P-
e value
Start CART+EI-AED 18 (90%) | 2 (10%) 0 (0%) 0 (0%)
Rash Start CART-only 38 (88%) | 5 (12%) 0 (0%) 0(0%) | 0.921
Untreated 73 (89%) | 7 (9%) 2 (2%) 0 (0%)
Start CART+EI-AED 17 (85%) | 3 (15%) 0 (0%) 0 (0%)
Diarrhea | Start cCART-only 36 (84%) | 6 (14%) 1 (2%) 0 (0%) | 0.869
Untreated 67 (82%) | 13 (16%) |2 (2%) | 0 (0%)

Nausea or | SEMCART+EI-AED | 19 (95%) | 1 (5%) 0(0%) |0 (0%)
Vomiting Start cCART-only 39 (91%) | 4 (9%) 0 (0%) 0 (0%) | 0.163
Untreated 67 (54%) | 14 (17%) | 1(1%) 0 (0%)

Abdomin. | SLCART+EI-AED | 16 (80%) |3 (15%) [1(5%) |0 (0%)
2l pain Start cCART-only 34 (79%) | 8(19%) |1(2%) |0(0%) | 0.822
Untreated 62 (76%) | 16 (19%) | 4 (5%) 0 (0%)
Start CART+EI-AED 14 (70%) | 5 (25%) 1 (5%) 0 (0%)
Dizziness | Start CART-only 33 (77%) | 9(21%) |1(2%) |0(0%) | 0.489
Untreated 65 (79%) | 14 (17%) |3 (4%) |0 (0%)
Start CART+EI-AED 14 (70%) | 5 (25%) 1 (5%) 0 (0%)
Sleepiness | Start cCART-only 35(81%) | 7(16%) |1(2%) |0(0%) | 0.581
Untreated 63 (77%0 | 14 (17%) |5 (6%) | 0 (0%)
Start CART+EI-AED | 6 (30%) | 10 (50%) | 3 (15%) |1 (5%)
Headache | Start CART-only 29 (67%) | 13 (30%) |1 (2%) 0 (0%) | 0.002
Untreated 49 (60%) | 28 (34%) | 5 (6%) 0 (0%)
oroblems | SBMLCART+EI-AED |15 (75%) [3(15%) |1(5%) [ 1(5%)
walking Start cCART-only 41 (95%) | 2 (5%) 0(0%) |0 (0%) | 0.015
Untreated 70 (85%) | 11 (13%) | 1(1%) 0 (0%)
Vision Start CART+EI-AED 19 (95%) | 1 (5%) 0 (0%) 0 (0%)
oroblems Start cCART-only 42 (98%) | 1 (2%) 0(0%) |0(0%) | 0.648
Untreated 77 (94%) | 5 (6%) 0(0%) |0 (0%)
Weakness | Start CART+EI-AED | 13 (65%) | 5 (25%) | 1 (5%) 1 (5%)
inarms or | Start CART-only 34 (79%) | 8 (19%) 1 (2%) 0 (0%) | 0.083
legs Untreated 64 (78%) | 18 (22%) |0 (0%) | 0 (0%)
Start CART+EI-AED | 15 (75%) |5 (25%) | 0 (0%) 0 (0%)
#'i‘;]rglti’ggss Start cART-only 41(96%) | 1(2%) | 1(2%) |0(0%) | 0.128
Untreated 66 (80%) | 13 (16%) |2 (2%) | 0 (0%)
Start CART+EI-AED | 9 (45%) |10 (50%) |0 (0%) |1 (5%)
\?vggﬁgae'ss Start cART-only 36 (83%) | 5(12%) |2(5%) |0(0%) | 0.003
Untreated 67 (82%) | 13 (16%) | 2 (2%) 0 (0%)

111




Table 5.5 (cont’d)

Symptom | Group None Mild Moderate | Severe | P-value
Problems Start cCART+EI-AED 13 (65%) | 4 (20%) | 3 (15%) | 0 (0%)
Thinking Start CART-only 40 (93%) | 2 (5%) 1 (2%) 0 (0%) | 0.003
Untreated 74 (90%) | 6 (7%) 2 (2%) 0 (0%)
Memory Start CART+EI-AED 15 (75%) | 5 (25%) | 0(0%) | 0 (0%)
Problems Start CART-only 36 (84%) | 6 (14%) | 1(2%) 0(0%) | 0.796
Untreated 65 (79%) | 14 (17%) | 3 (4%) 0 (0%)
Start cCART+EI-AED 13 (65%) | 3 (15%) |4 (20%) | 0 (0%)
Irritability | Start CART-only 35 (81%) | 8 (19%) | 0 (0%) 0 (0%) | 0.053
Untreated 61 (74%) | 18 (22%) | 3 (4%) 0 (0%)
Start cCART+EI-AED 13 (65%) | 4 (20%) | 3 (15%) | 0 (0%)
Depression | Start cCART-only 35 (81%) | 8 (19%) | 0 (0%) 0 (0%) | 0.017
Untreated 73 (89%) | 6 (7%) 3 (4%) 0 (0%)

adverse events (1 cCART+EI-AED, 13 cART-only, 16 Untreated). Headache was the most

commonly endorsed adverse event by all participants (61/145, 42%) followed by irritability

(36/145, 25%). Overall, participants in the cART+EI-AED group were more symptomatic at

baseline than participants in the other two treatment groups. There were significant differences

in the severity of reported headache (p=0.002), problems walking (p=0.015), general weakness

(p=0.003), problems thinking (p=0.0-03), and depression (p=0.017).

All participants in the CART+EI-AED and cART-only groups were interviewed two

weeks following the start of their medications. During the two weeks after initiating treatment,

medication adherence was high for both groups. Few participants said they had problems with

their medication. Three people said that the pills were too large to swallow, and two said that

they forgot to take the medications. In the three days prior to interview, one person in the

CART+EI-AED group missed two doses of antiretroviral drugs while one person in the CART-

only group missed one dose. Among individuals in the cCART+EI-AED group, EI-AED
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adherence was also high. Only one person had poor adherence; she forgot to take her
carbamazepine for two days, though she remembered to take her cCART.

Table 5.6 lists volunteered medical problems by participants in the CART+EI-AED and
CART-only groups at two weeks follow up. Thirty-eight participants (60%) had no medical
complaints. Two participants in the cCART+EI-AED group who had started carbamazepine

200mg BD at their initial visit experienced generalized tonic-clonic seizures between visits.

Table 5.6: Adverse Events Reported Spontaneously at Follow Up

Medical Problem CART+EI-AED (n=20) | cART-only (n=43)
Constipation 1

Diarrhea 1
Dizziness 3
Fever 1

General weakness 3 1
Headache 5 8
Localized pain 2 3
Nausea/vomiting 2 1
Peripheral neuropathy 2

Rash 1
Sleepiness 1 1
Stammering 1

Tremor 1

Upset Stomach 1

Table 5.7 depicts the marginal counts for the change in patient-reported adverse events
between initiating treatment and two weeks later for both the cART+EI-AED group and cART-
only groups. We do not display the joint distribution for the change in adverse events in Table
5.7. Three participants in the cCART+EI-AED group (15%) endorsed experiencing none of the
queried adverse events compared to 10 participants (23%) in the CART-only group. No
differences were detected in categorical proportions using Bowker’s test of symmetry for any of

the adverse events for either the CART+EI-AED or cART-only groups. Using paired t-tests,
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Table 5.7: Change in Adverse Events for Participants in the cCART+EI-AED and cART-only groups

Ag verse Group None Mild Moderate Severe Bowker’s Test | Paired T-
vent P-value test P-value
Starting cCART+EI-AED 18 (90%) 2 (10%) 0 (0%) 0 (0%) 0.392 10
Rash CART+EI-AED Follow up | 19 (95%) 1 (5%) 0 (0%) 0 (0%) ' '
Starting CART 38 (88%) 5 (12%) 0 (0%) 0 (0%) 0.753 0.743
CART follow up 38 (88%) 4 (10%) 1 (2%) 0 (0%) ' '
Starting cCART+EI-AED 17 (85%) 3 (15%) 0 (0%) 0 (0%) 0.564 0.577
Diarrhea CART+EI-AED Follow up | 18 (90%) 2 (10%) 0 (0%) 0 (0%) ' '
Starting CART 36 (84%) 6 (14%) 1 (2%) 0 (0%) 0.543 10
cART follow up 36 (84%) 6 (14%) 1 (2%) 0 (0%) ' '
Starting cCART+EI-AED 19 (95%) 1 (5%) 0 (0%) 0 (0%) 0.284 0.049
Nausea or | CART+EI-AED Follow up | 14 (70%) 4 (20%) 2 (10%) 0 (0%) ' '
Vomiting | Starting cART 39 (91%) 4 (9%) 0 (0%) 0 (0%) 0.446 0.133
CART follow up 36 (83%) 5 (12%) 2 (5%) 0 (0%) ' '
Starting CART+EI-AED 16 (80%) 3 (15%) 1 (5%) 0 (0%) 0.978 0.789
Abdominal | CART+EI-AED Follow up | 15 (75%) 4 (20%) 1 (5%) 0 (0%) ' '
pain Starting CART 34 (79%) 8 (19%) 1 (2%) 0 (0%) 0.954 0.660
cART follow up 36 (84%) 6 (14%) 1 (2%) 0 (0%) ' '
Starting cCART+EI-AED 14 (70%) 5 (25%) 1 (5%) 0 (0%) 0.570 0.505
Dizziness CART+EI-AED Follow up | 11 (55%) 8 (40%) 0 (0%) 1 (5%) ' '
Starting CART 33 (77%) 9 (21%) 1 (2%) 0 (0%) 0.522 0.519
cART follow up 30 (70%) 12 (28%) 1 (2%) 0 (0%) ' '
Starting CART+EI-AED 14 (70%) 5 (25%) 1 (5%) 0 (0%) 0.991 0.815
Sleepiness CART+EI-AED Follow up | 15 (75%) 4 (20%) 1 (5%) 0 (0%)
Starting CART 35 (81%) 7 (16%) 1 (2%) 0 (0%) 0.230 0.057
CcART follow up 40 (93%) 3 (7%) 0 (0%) 0 (0%) ' '
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Table 5.7 (cont’d)

édverse Group None Mild Moderate Severe Bowker’s Test | Paired T-
vent P-value test P-value
Starting CART+EI-AED 6 (30%) | 10 (50%) 3 (15%) 1 (5%) 0277 0.007
Headache  LCART*EI-AED Follow up | 14 (70%) | 5 (25%) 1 (5%) 0 (0%) '
Starting CART 29 (68%) | 13 (30%) 1 (2%) 0 (0%) 0.912 0,555
cART follow up 32 (74%) | 10 (23%) 1 (2%) 0 (0%) ' '
Starting CART+EI-AED | 15 (75%) | 3 (15%) 1 (5%) 1 (5%) 0.999 0789
Problems | CART+EI-AED Follow up | 16 (80%) 2 (10%) 1 (5%) 1 (5%) ' '
walking Starting CART 41 (95%) 2 (5%) 0 (0%) 0 (0%) 0,655 0.660
cART follow up 40 (93%) 3 (7%) 0 (0%) 0 (0%) ' '
Starting CART+EI-AED 19 (95%) 1 (5%) 0 (0%) 0 (0%) 0.564 0.577
Vision CART+EI-AED Follow up | 18 (90%) | 2 (10%) 0 (0%) 0 (0%) ' '
problems | Starting CART 42 (98%) 1 (2%) 0 (0%) 0 (0%) 0564 0560
cART follow up 41 (95%) 2 (5%) 0 (0%) 0 (0%) ' '
Starting CART+EI-AED | 13 (65%) | 5 (25%) 1 (5%) 1 (5%) 0.587 Lo
YXZ?:;”:Z? CART+EI-AED Follow up | 12 (60%) | 6 (30%) 2 (10%) 0 (0%) ' '
legs Starting CART 34 (79%) 8 (19%) 1 (2%) 0 (0%) 0.352 0.083
cART follow up 39 (91%) 4 (9%) 0 (0%) 0 (0%) ' '
Starting CART+EI-AED | 13 (65%) | 5 (25%) 1 (5%) 1 (5%) 0.103 0.104
Numbness | CART+EI-AED Follow up | 19 (95%) 1 (5%) 0 (0%) 0 (0%) ' '
or Tingling | Starting cART 34 (79%) | 8 (19%) 1 (2%) 0 (0%) 0572 0.660
cART follow up 39 (91%) 4 (9%) 0 (0%) 0 (0%) ' '
Starting CART+EI-AED 9 (45%) 10 (50%) 0 (0%) 1 (5%) 0.062 0.204
General CART+EI-AED Follow up | 16 (80%) 0 (0%) 4 (20%) 0 (0%) ' '
Weakness | Starting CART 36 (83%) | 5 (12%) 2 (5%) 0 (0%) 0572 0323
cART follow up 37 (86%) 6 (14%) 0 (0%) 0 (0%) ' '

115




Table 5.7 (cont’d)

édverse Group None Mild Moderate Severe Bowker’s Test | Paired T-
vent P-value test P-value
Starting CART+EI-AED 13 (65%) 4 (20%) 3 (15%) 0 (0%) 0.572 0.572
Problems | CART+EI-AED Follow up | 15 (75%) 3 (15%) 2 (10%) 0 (0%) ' '
Thinking Starting cCART 40 (93%) 2 (5%) 1 (2%) 0 (0%) 0.954 0.277
cART follow up 41 (95%) 1 (2%) 1 (2%) 0 (0%) ' '
Starting cCART+EI-AED 15 (75%) 5 (25%) 0 (0%) 0 (0%) 0.753 0.330
Memory cART+EI-AED Follow up | 13 (65%) 6 (30%) 1 (5%) 0 (0%) ' '
Problems Starting CART 36 (84%) 6 (14%) 1 (2%) 0 (0%) 0.733 0.445
cART follow up 39 (91%) 3 (7%) 1 (2%) 0 (0%) ' '
Starting CART+EI-AED 13 (65%) 3 (15%) 4 (20%) 0 (0%) 0.675 0.649
Irritability CART+EI-AED Follow up | 13 (65%) 5 (25%) 2 (10%) 0 (0%)
Starting CART 35 (81%) 8 (19%) 0 (0%) 0 (0%) 0.706 0.710
CART follow up 36 (84%) 7 (15%) 0 (0%) 0 (0%) ' '
Starting cCART+EI-AED 13 (65%) 4 (20%) 3 (15%) 0 (0%) 0.954 0.666
Depression CART+EI-AED Follow up | 12 (60%) 4 (20%) 4 (20%) 0 (0%)
Starting CART 35 (81%) 8 (19%) 0 (0%) 0 (0%) 0.134 0.799
cART follow up 38 (88%) 3 (7%) 2 (5%) 0 (0%) ' '
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more participants in the CART+EI-AED group reported experiencing nausea or vomiting at
follow up than at baseline (p=0.049). In addition, fewer participants in the CART+EI-AED
group reported headaches at follow up than at baseline (p=0.007). However, a post hoc analyses
attributed this change to the presence of post-ictal headache among cART+EI-AED participants.
Among individuals experiencing a seizure in the 12 hours prior to the baseline interview,
headache severity decreased between interviews (p=0.009). There was no change among
individuals who did not experience a seizure prior to their baseline interview (p=0.343). There
were no significant differences between adverse events reported at baseline and at two weeks

among individuals in the CART-only group using paired t-tests.

Discussion

Pharmacokinetic and clinical data suggest that combined treatment with CART and an EI-
AED could result in decreased treatment efficacy. However, there are limited data regarding
patient-reported adverse events resulting from this CYP450 drug interaction. This is one of the
first studies to examine patient-reported adverse events among individuals taking CART with an
EI-AED. Two weeks after initiating treatment, individuals taking CART and an EI-AED
reported increased nausea and vomiting. No changes in patient-reported adverse events were
detected among individuals initiating CART-only.

Previous research suggests that patients experiencing adverse events while taking CART
frequently assign causality to either CART or HIV infection [541,493,542]. Gastrointestinal
symptoms, such as nausea and vomiting, are frequently attributed to medication and, as a result,
have been independently associated with decreased cCART adherence [541,542]. Causal

attribution of adverse events was not assessed in our cohort. We also did not examine the impact
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of nausea and vomiting on medication adherence as adherence was high among our study
participants. Only three participants failed to take their medication in the previous three days.
Adherence has been reported to vary over time [452,543] and our adherence assessment may be
hindered by our short period of follow up. Future studies should examine the effect of adverse
events reported by individuals taking multiple medications on long-term medication adherence.
Participants taking CART with an EI-AED generally reported more symptoms at baseline

than participants initiating CART, and participants taking neither CART nor an EI-AED despite

having a higher CD4" T-cell count. This was likely influenced by medication use as well as

underlying illness at the time of interview. Nineteen participants (95%) in the CART+EI-AED
group were already taking CART or an EI-AED at the time of interview and ten participants
(50%) had experienced a seizure in the previous 24 hours. We sought to limit the impact of
these factors on assessments by conducting paired analyses for individuals in the CART+EI-AED
and cART-only groups.

Self-report of symptoms are inherently subjective and we aimed to minimize subjectivity
by using pre-established definitions to grade adverse event severity and by asking participants to
describe their symptoms instead of grading them independently. However, characterizing
adverse events as they are experienced by people taking CART is essential as these are the
symptoms that adversely affect medication adherence. As reported by Carreno et al. [422], more
participants in our study reported adverse events when they were asked symptoms via checklist
than when they were asked to report adverse events spontaneously. This lends support to the
assertion that adverse events may be underreported in routine clinical settings [297,296].

Despite our small sample size and our inability to compare across all possible treatment

groups due to an insufficient number of HIV-positive individuals initiating only EI-AEDs, we
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found that people taking CART with an EI-AED generally report more symptoms at baseline and
experience greater nausea and vomiting after initiating their treatment. Baseline symptoms and
adverse events resulting from co-treatment with cCART and EI-AEDs may adversely affect

medication adherence and deserve further investigation.
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CHAPTER 6:

SUMMARY, LIMITATIONS, AND FUTURE DIRECTIONS

SUMMARY

Non-communicable diseases are the leading cause of death worldwide and
disproportionately affect individuals residing in low- and middle-income countries [544,545].
Low- and middle-income countries bear a “double burden” of diseases [546] due to an increasing
prevalence of non-communicable diseases [547,548] as well as continuing incidence of
infectious diseases [547,5]. Although current estimates regarding the prevalence of
multimorbidity in low- and middle-income countries is scant and largely limited to comorbid
non-communicable diseases [549-551], physicians in this setting are managing patients with
multiple communicable and non-communicable diseases with increasing frequency. Research
from high-income countries suggests that individuals with multiple chronic conditions have
decreased quality of life [552], increased depression [553,554], and increased healthcare costs
[555,556] compared to individuals with only one chronic condition. In addition, the complex
care required by patients with multiple medical conditions is often not feasible in resource-
limited settings where non-physician health care workers are trained to meet basic health needs.
Understanding the factors that contribute to adverse outcomes among individuals with
multimorbidity are essential to improving patient health and decreasing health care costs.

HIV and epilepsy are both common conditions, especially in low-income settings where
the majority of people with HIV and people with epilepsy reside [1,18,19,5]. Although the
prevalence of comorbid HIV and epilepsy is not known, both conditions disproportionally effect

young adults in low-income settings [18,7] and, as a result, the likelihood for comorbid disease is
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great. To better understand the challenges faced by individuals with comorbid diseases in a low-
income country, we examined the psychosocial and medical intersection of HIV and epilepsy in

Zambia.

Psychosocial Intersection of HIV and Epilepsy

Disease-associated stigma has been well-characterized for HIV and epilepsy
independently [182,55,50,84]. Despite this, interventions designed to decrease disease-
associated stigma have been met with varied success [557,558,366,559]. This may be due, in
part, to limitations of the instruments used to assess stigma as well as unmeasured confounding
variables, such as comorbid stigmatized medical conditions.

As part of this dissertation, we used item response theory to examine the performance of
the Stigma Scale of Epilepsy (SSE) [233] in Zambia. This analysis indicated that the SSE
assesses two underlying latent traits when administered to people with epilepsy. The first factor
loaded questions inquiring about the difficulties faced by people with epilepsy and prejudices
associated with epilepsy. The second factor included questions regarding the respondent’s
sentiments when he witnesses a seizure and how the respondent believes that people with
epilepsy feel. Felt stigma is comprised of anticipated and internalized stigma [53,54].
Anticipated stigma, which describes an individual with epilepsy’s fear that he/she will encounter
stigma, was captured by items loading onto the first factor. Internalized stigma, which is
comprised of the self-stigmatization associated with epilepsy, aligned well with items loading
onto the second factor. Items from Jacoby’s 3-item Stigma Scale loaded onto the first factor,
indicating that this commonly used instrument does not assess both latent traits associated with

felt stigma. The SSE may have wider utility than other stigma measures both because it more
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completely captures felt stigma and because it was designed to also assess enacted stigma when
administered to the general public [233].

We then used the SSE, along with the HIVV/AIDS Stigma Instrument-PLWA and
Jacoby’s 3-item Stigma Scale, to examine layered stigma among people with comorbid HIV and
epilepsy in Zambia. We examined whether comorbid HIV and epilepsy increased reports of
HIV-related and epilepsy-associated stigma by administering these disease-specific instruments
to people with HIV & epilepsy, people with HIV only, and people with epilepsy only who were
recruited from local clinics.

Comorbid HIV and epilepsy moderately increased HIV-reported stigma. People with
HIV & epilepsy were more likely to report feeling that other people blamed them for their HIV
status than people with HIV only. People with HIV & epilepsy were also more likely than
people with HIV only to report feeling that they were no longer a person because of their HIV
status. Reported epilepsy-associated stigma was high and not significantly different among
people with HIV & epilepsy and people with epilepsy only. This may be because 75% of people
with HIV & epilepsy interviewed as part of this study were diagnosed with epilepsy prior to
HIV. Unfortunately, our sample size was too small to investigate whether order of diagnosis
influences reports of disease-associated stigma.

This study was among the first to investigate layered stigma resulting from comorbid
infectious and non-communicable diseases. Previous research examining layered stigma have
examined stigma from two infectious diseases [80,245,246] or layered stigma from the
perspective of the general public [247]. Deribew et al. found that the presence of TB coinfection

increased reported HIV-related stigma [245]. However, this is most likely related to TB’s

122



association with underlying HIV infection [246] and, therefore, findings may have been a
manifestation of HIV-related stigma instead of layered stigma.

This study also characterizes the patient population with comorbid HIV and epilepsy.
Previous research reported that people with epilepsy are a vulnerable population in Zambia
[560,184]. This study lends further support to this assertion as people with HIV & epilepsy were
diagnosed with HIV at a younger age than people with HIV only. In addition, seizure frequency
was greater among people with HIV & epilepsy than among people with epilepsy only. This
may be a manifestation of AED treatment failure due to drug interactions with ARVs. Seventy
percent of people with HIV and epilepsy interviewed were taking an ARV/AED combination

that may result in ARV treatment failure [353].

Medical Intersection of HIV and Epilepsy

ARV-associated adverse events have been well-described. However, little is known
about the frequency and severity of adverse events that result when first-line ARVs are combined
with first-generation AEDs, which are often the only seizure medications available in low-
income settings. The efficacy of EI-AEDs is also questionable. Studies generally agree that El-
AEDs, like phenobarbital, are as effective as other first-line AEDs for managing tonic-clonic
seizures [398,399,311,400-403]. However, observational studies in low-income settings suggest
that phenobarbital is well-tolerated [331,330,329] whereas randomized trials have shown mixed
results when compared to other AEDs [402,410,411,403,412,311]. Few data have been
published regarding patient-reported adverse events among people with epilepsy taking EI-AEDs

in routine clinical settings in low-income countries.
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As part of this dissertation, we conducted a cross-sectional study to examine patient-
reported adverse events among 35 people with epilepsy obtaining phenobarbital as a part of
routine clinical care in rural Zambia. Using the Liverpool Adverse Events Profile, participants
reported a mean of 5 symptoms and a mean total side effects score of 28/76. All participants
reported at least one adverse event in the previous four weeks. Over half reported sleepiness and
dizziness. Memory problems and depression were also common. Total side effects score was
not associated with age, gender, or phenobarbital dose. Side effects were also not associated
with decreased medication adherence in this population.

Although these data were drawn from a small, convenience sample, it suggests that the
prevalence of phenobarbital-associated adverse events may be higher in routine clinical settings
than previously reported as part of observational trials in low-income countries. Interestingly,
reported total side effects scores were still lower than scores reported by individuals in the
United States and United Kingdom who were taking AEDs that are traditionally better tolerated.
This suggests that people with epilepsy in low income settings may be willing to tolerate and
even underreport adverse events if limited treatment options are available and if they believe that
phenobarbital effectively controls their seizures. However, the cross-sectional nature of this data
limits its generalizability as symptom causality could not be determined.

We then assessed patient-reported adverse events among HIV-positive individuals
initiating concurrent treatment with combination antiretroviral therapy (cART) and an EI-AED
(cCART+EI-AED) compared to individuals initiating only cCART (CART-only), individuals taking
neither CART nor an EI-AED (Untreated). Adverse events were assessed by spontaneous report
and checklist. For individuals in the cART+EI-AED and cART-only groups, adverse events

were assessed at baseline and again two weeks later. As reported previously [422], participants
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identified more side effects when adverse advents were assessed by checklist than by
spontaneous report. We found that participants in the CART+EI-AED group generally reported
more symptoms at baseline than individuals in the other three treatment groups. Increased
nausea and vomiting was also reported by individuals in the cART+EI-AED after initiating
treatment. No significant differences in adverse events were reported by individuals initiating
only cCART. The effect of nausea and vomiting on self-reported medication adherence was not
assessed as adherence was generally high for all participants.

This study was one of the first to assess patient-reported adverse events among
individuals taking concurrent medications for HIV and seizure. It suggests that simultaneous use
of cCART with an EI-AED may be associated with increased side effects that may adversely
impact adherence among these patients. However, our patient follow up was not long enough to

formally assess this.

LIMITATIONS

Research for this dissertation was conducted in one country with a small number of
patients who were already obtaining clinical care. Therefore, findings may not be generalizable
to people with HIV and epilepsy outside of Zambia or to people in Zambia who do not have
access to care. However, the findings from this dissertation suggest that additional investigation
into layered stigma and adverse events resulting from concurrent medication usage are
necessary, as both disease-associated stigma and cART and EI-AED-related side effects have
been reported worldwide.

This dissertation may not have completely captured layered stigma resulting from

comorbid HIV and epilepsy as the disease-specific stigma instruments used to assess layered
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stigma in Chapter 3 were neither designed nor validated for this purpose. In addition, patient-
reported adverse events may have been underestimated due to the limited number of adverse

events we directly queried.

FUTURE DIRECTIONS

This dissertation examined two patient-level traits that may be increased among
individuals with multiple chronic conditions. Both disease-associated stigma and drug-related
adverse events have been associated with decreased quality of life [152,218,220,200,202] as well
as increased depression [95,154,158,159,148,228,225,359] and may contribute to the adverse
outcomes seen among patients with multimorbidity. Both disease-associated stigma and drug-
related adverse events are often underappreciated by existing literature and, as a result, this
dissertation may serve as a starting point for future research related both to HIV and epilepsy as
well as other comorbid diseases.

To advance our understanding of epilepsy-associated stigma, future studies should
examine the latent traits assessed by the Stigma Scale of Epilepsy (SSE) when it is administered
to the general public and to people with epilepsy in other settings. If this instrument is found to
be a valid measure when used with both populations, it may help elucidate determinants of
stigma that could be applicable to other stigmatized conditions and effectively targeted with
stigma reduction interventions.

Most instruments validated to assess disease-associated stigma are condition specific.
Although this may improve the sensitivity of stigma estimates, generic instruments to assess
stigma would permit comparisons across conditions. Since the initiation of this research,

instruments have been validated to compare stigma across conditions [561,249] yet, to the best of
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our knowledge, there are currently no instruments which specifically assess layered stigma
resulting from comorbid stigmatized conditions. Validating a generic instrument to assess
layered stigma resulting from a wide variety of comorbid conditions would provide a valuable
opportunity to assess layered stigma and examine factors, such as order of diagnoses, which may
impact stigma experiences. Future investigations into layered stigma, whether related to HIV
and epilepsy or other medical conditions, should highlight this often overlooked aspect of
disease-associated stigma.

Much can be done to improve our understanding of patient-reported side effects among
individuals taking CART in conjunction with EI-AEDs. A better characterization of EI-AED-
associated adverse events obtained as part of routine clinical care in low-income countries is
essential. This could be done by assessing the change in adverse events reported at baseline and
at subsequent follow up visits among people with epilepsy initiating treatment with EI-AEDs. In
addition, a larger cohort study of individuals initiating: cCART with an EI-AED, cART only, and
an EI-AED only would be valuable. Following this cohort for more than two weeks would
permit extensive assessments of patient-reported adverse events and medication adherence at
multiple time points and would shed light on how adverse events change over time.

As the availability of CART continues to increase worldwide and HIV-positive
individuals continue to live longer, the number of individuals affected by layered stigma and
adverse events resulting from concurrent medical treatments will likely increase. Further
investigation into these issues is warranted given their potential impact on individual and

population health.
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APPENDIX
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Table A.1: Adverse Event Grading Criteria

frequency in a 24-hour period

per 24-hour period

Symptom Mild Moderate Severe
Rash on only one part of the body | Rash on only one part of the Rash on more than one part of
that went away without any body that required treatment or | the body that required
Rash treatment a rash on more than one part of | treatment, hospitalization or
the body that went away resulted in death
without treatment
1 or 2 episodes of unformed stools | 3 or more episodes of unformed | Bloody diarrhea OR increase of
OR an increase of less than 3 to watery stools OR increase of | more than 7 formed stools per
Diarrhea formed stools over normal 4-6 formed stools over baseline | 24-hour period OR increase in

stool frequency requiring IV
fluid replacement

Nausea/Vomiting

1 or 2 episodes of nausea, or
vomiting with minimal
interference with oral intake

More than 2 episodes of nausea,
or vomiting with decreased oral
intake. Vomiting causes no or
mild dehydration

Vomiting that requires IV
rehydration

Abdominal Pain

Pain or constipation that is present
but does not limit activities

Pain or constipation that limits
your ability to work, enjoy
activities with friends or travel

Pain or constipation that limits
eating, movement, or your
ability to care for yourself

Noticeable feeling of spinning
while not moving that doesn’t

Feeling of movement that limits
your ability to work, activities

Feeling of movement that limits
your ability to feed yourself,

activities and travel

vertigo interfere with your activities with friends or travel bath and otherwise care for
yourself
Tiredness that is relieved by rest Tiredness that is not relieved by | Tiredness that is not relieved by
Fatigue rest and Iir_ni_ts your ab_ility to rest and limits your ability to
work, participate in leisure feed yourself, bath and
activities and travel otherwise care for yourself
Noticeable pain that does not Headache limits your ability to | Persistent pain that interferes
Headache interfere with daily activities work, participate in leisure with your ability to care for

yourself
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Table A.1 (cont’d)

Symptom

Mild

Moderate

Severe

Unsteady Gait /Ataxia

Visible unsteadiness, but does not
interfere with activities

Needs a cane or other
assistance to walk

Cannot walk even with
assistance

Vision problems

Noticeable double vision or blurred
vision, but does not interfere with
activities

Double or blurred vision limits
your ability to work, participate
in leisure activities and travel

Double or blurred vision that
interferes with your ability to
care for yourself

Weakness in Arms/Legs

Noticeable weakness that doesn’t
interfere with activities

Weakness in arms and legs that
limits your ability to work,
cook, participate in leisure
activities or travel

Weakness in arms and legs that
limits your ability to feed
yourself, bath or otherwise care
for yourself

Numbness/Tingling

Noticeable numbness or tingling
that do not interfere with activities

Numbness or tingling that
interferes with your ability to
work, participate in leisure
activities or travel

Numbness or tingling that
limits your ability to feed
yourself, bath, sleep, or
otherwise care for yourself

General Weakness

Noticeable weakness that is not
limited to arms and legs but does
not interfere with activities

Weakness that is not limited to
arms and legs (is “all over”)
and interferes with your work,
leisure activities or ability to
travel

Disabling weakness that is “all
over” and limits your ability to
get out of bed without help,
bath or otherwise care for
yourself

Problems thinking/
thinking too slowly

Noticeable in either concentration
or mental speed but does not
interfere with activities

Change in concentration or
mental slowness that limit your
ability to talk to others, work or
do other leisure activities at the
same speed you used to

Change in concentration or
mental slowness that limit your
ability to feed yourself, bath or
otherwise care for yourself

Memory Problems

Noticeable problems remembering
things that do not interfere with
function

Problems remembering things
that limits ability to work,
participate in leisure activities
and travel

Memory impairment that limits
your ability to feed yourself,
bath or otherwise care for
yourself
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Table A.1 (cont’d)

Symptom

Mild

Moderate

Severe

Irritability, getting
angry too easily

Becomes irritated or angry more
easily or being more aggressive

than in the past, but you can calm

yourself down quickly and it
doesn’t interfere with activities

Becomes
irritated/angry/aggressive more
easily than in the past, You can
calm yourself down, but the
anger/irritability interferes with
activities.

Irritability, anger or aggression
from which you can’t calm
yourself down

Low mood, depression,
sadness

Noticeable symptoms but does not

interfere with activities

Symptoms decrease ability to
work, participate in leisure
activities or travel

Symptoms decrease ability to
care for yourself OR behavior
potentially harmful to yourself
or others

Other:

Present, but does not interfere with

activities

Symptoms decrease ability to
work, participate in leisure
activities or travel

Symptoms limit your ability to
feed yourself, bath or otherwise
care for yourself
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