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ABSTRACT
Objectives: The primary objectives of this study are to determine the prevalence and
incidence of the emerging lipid and morphologic abnormalities commonly referred to as
human immunodeficiency virus (HIV)-associated lipodystrophy syndrome and to identify
possible determinates of prevalent and accrued symptoms among persons receiving treatment
for HIV infectjon in British Columbia. We also aim to describe both physician and patient
responses to the occurrence of these and other adverse drug effects particularly in relation to
pro-active antiretroviral regimen nbn-adherence among patients.
Methods: British Columbia's provincial HIV/AIDS Drug Treatment Program provides
antiretroviral therapy to all eligible HIV positive persons in British Columbia free of charge.
Persons prescribed antiretroviral agents are automatically entered into the drug treatment
program database and information regarding prescribed therapies, age; gender, AIDS status
and laboratory parameters is maintained for all participants while they remain on therapy. In
addition, subjects complete voluntary surveys each year on the occasion of their anniversary of
treatment program entry. This captures detailed information regarding socio-demographic
characteristics, the occurrence of adverse drug effects, and other parameters. Additional
questions regarding medically unsanctioned antiretroviral therapy adjustment and other
responses to the occurrence of sub-types of adverse drug effecfs were incorporated for one
year of the survey.
Results: The prevalence of probable HIV-associated lipodystrophy syndrome in British
Columbia among antiretroviral recipients is approximately 50% by self-report. Incidence rates
of symptoms are also high among both those with an extensive history of therapy and those
initiating first antiretroviral therapy. Study findings indicate a primary role of protease

inhibitors in the aetiology of symptoms including lipoatrophy, lipohypertrophy and
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dyslipidemia. Other factors including patient gender and stavudine use may be related to
morphologic abnormalities. Proactive self medication in direct response to adverse drug
effects occurs at an annual rate of approximately 11%. This activity is associated with the
severity, number and type of symptoms experienced.

Conclusion: Lipodystrophy-associated symptoms are likely a consequence of antiretroviral
therapy although their aetiology is complex and multifactorial. Symptoms associated with
lipodystrophy and other adverse drug effects are likely to prompt intentional regimen

adjustment and require consideration beyond their direct impact on clinical outcomes.
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CHAPTER 1

INTRODUCTION AND THESIS ORGANISATION

1.1 HUMAN IMMUNODEFICIENCY VIRUS INFECTION IN BRITISH COLUMBIA AND TREAMENT
HISTORY

Infection with the human immunodeficiency virus (HIV), a pathogenic retrovirus, causes
the destruction of CD4 lymphocytes in humans™2. This results in a progressive deterioration
of immune function culminating in acquired immunodeficiency syndrome (AIDS), and
eventually, death. The progressive loss of immune function renders those infected susceptible
to various opportunistic infections caused by other viruses, fungi, parasites and bacteria.

AIDS itself is characterised by the presence of an AIDS defining illness in accordance with the
Centres for Disease Control and World Health Organisation classification system of HIV
infection and additionally, by a CD4 cell count of less than 200 cells/mm? in the United
States”.

On an international level, Canada is a country of intermediate cumulative AIDS
incidence. As of December 31st, 2001, there have been 17,818 reported cases of AIDS in
Canada®. With 3,054 AIDS cases reported as of December, 2001, British Columbia has not
been spared the full impact of this epidemic4. Throughout the epidemics’ history, British
Columbia has been at the forefront of efforts to meet the social and health care needs of those
living with HIV infection. A primary goal of clinical care and research in this province, and
world-wide, has been to identify efficacious and effective therapies for HIV disease.

Since the discovery of human immunodeficiency virus as the cause of AIDS in the mid

1980's, substantial research has been directed toward the treatment of HIV infection, primarily

the development of drugs which selectively attack the retrovirus after infection. While the




introduction and expanded use of antiretroviral therapies has yielded tangible benefits, many
challenges still remain in the successful-application of therapy to HIV <\1isease.

Prior to the introduction of antiretroviral therapy, median survival from AIDS index
4diagnosibs to death ranged from approximately 9.5 to 14 months, typically with substantial
morbidity resulting from opportunistic infections™®. The course of HIV disease has altered
substantially over the last decade with the introduction of éntiretroviral therapy. The
introduction in 1987 of zidovudine, a nucleoside reverse transcriptase inhibitor (nucleoside
analogue) and the first approved HIV antiretroviral agent, significantly improved survival
times for AIDS patients. A large cohort study of zidovudine in patients with advanced disease
demonstrated a median survival of 21.2 months compared to 9.6 months for untreated
patients®.

Subsequently, other nucleoside analogues were developed such as didanosine and
zalcitabine. Despite these advances treatment remained challenging. Rapid development of
drug resistant viral strains imposed a relatively short duration of effect and most patients
experienced eventual progression”®. These outcomes led to clinical trials of double
combination therapies which indicated superiority over monotherapies. For example, the
Delta study demonstrated a 21% and 33% reduction in mortality with zidovudine/didanosine
and zidovudine/zalcitabine combinations, respectively, in comparison to zidovudine
monotherapy9.

Combination therapy options expanded further with the rélease of additional nucleoside
analogues lamivudine, and stavudine. Mirroring clinical findings, population-based studies
subsequéntly demonstrated that patients who initially received zidovudine, didanosine, or
zalcitabine based therapy were 2.5 times more likely to die or progress to AIDS than those

C . .. . . . . . . 10
initially receiving lamivudine or stavudine inclusive regimens .



Initially, the efficacy of novel therapies was monitored by reductions in the occurrence
of opportunistic infections or extension of life. Over the first decade of investigation both
patient characteristics and a number of clinical and laboratory markers were investigated for
their prognostic value. Early studies Qf survival trends throughout the 1980s found the length
of survival to be highly variable, with initial AIDS-defining illness, age, year of AIDS
diagnosis, and CD4 cell count identified as independent predictors of mortality''™'>.

Concurrent with later clinical trials of combination therapies, the acceptance and advent
of markers of clinical progression such as CD4 cell counts allowed improved and more rapid
monitoring of clinical success and disease progression'®. In a landmark 1996 study, HIV-1
plasma viral load was shown to be a better predictor of progression to AIDS and death than
CD4 cell count'®. Specifically, baseline HIV ribonucleic acid (RNA) levels were found to be
highly predictive of prognosis with reduced viral RNA in response to antiretroviral therapy
predictive of improved clinical prognosis. Subsequent studies have clearly confirmed a close
association between reduction of plasma viral load during the course of antiretroviral therapy
and the risk of a new AIDS defining illness or death'®!”. Investigations of the use of a
combination of plasma viral load and CD4 cell count to reflect clinical disease progression
revealed that the prognostic interpretation of any given plasma viral load reduction was related
to the treatment induced change in CD4 cell count'®. Current treatment guidelines reflect
these observations recommending the use of both plasma viral load and CD4 cell count to
guide the timing of therapy initiation and for monitoring treatment response’ .

Concurrent with these advances, the discovery of a new class of antiretrovirals- protease
inhibitors, initiated forays into the use of triple combination therapy utilising two nucleosides

in conjunction with these newly developed agents. In clinical trials each of the protease

inhibitors; saquinavir, indinavir, ritonavir and nevirapine were shown to improve short-term




survival, decrease morbidity, increase CD4 cell counts and reduce plasma viral load when
incorporated into triple drug regimens in comparison to dual nucleoside therapy'®*.

The use of protease inhibitors was followed in rapid succession by the advent of non-
nucleoside reverse transcriptase inhibitors including nevirapine, efavirenze and delavirdine.
The successful addition of these agents to dual nucleoside analogue regimens as an alternative
to protease inhibitor use further expanded regimen options for those with HIV disease™?°.

These novel triple drug regimens ushered in the current era of highly active antiretroviral
therapy. The widespread use of highly active antiretroviral therapy, initiated in 1996, has led
to dramatic improvements in HIV-related morbidity and mortality®® attributed to the extended
durability of viral suppression to below detectable levels®’. Promising results obtained in
clinical trials have again been reflected in population-based studies across the developed
world. In the United States, death rates among HIV patients decreased from 29.4 per 100
person-years in 1995 to 16.7 per 100 person-years in 1996 and to 8.8 per 100 person-years by
mid 1997?%. In France, a study of more than 7,500 patients attending ten AIDS referral centres
from September/October 1995 to September/October 1996 showed a drop in hospitalisation
days by 35%, of new AIDS cases by 35%, and of deaths by 46% over the course of the
studyzg. Furthermore, comparison of the three centres that adopted highly active therapy
earliest to the three centres that introduced it most recently demonstrated a reduction in
hospitalisation days of 41%, new AIDS cases of 41%, and deaths of 69%. In Canada, similar
trends have been noted, with declining mortality following the wide-spread use of triple
combination regimens3 031,

The development of new antiretroviral agents continues at a rapid pace. Currently an

additional six nucleoside analogues, five non-nucleosides and six protease inhibitor agents are

in various stages of development and undergoing phase I, II and III clinical trials. In addition,



new classes of agents are being investigated for their antiretroviral activity and their safety and
efficacy in HIV-infected individuals. These include integrase inhibitors, fusion inhibitors,
chemokine receptor antagonists, ribonucleotide reductase inhibitors and immune modulators.
Moreover, novel dosing schedules and combinations are élso being explbred in an effort to
decrease the burden on those using these regimens and to offer an expanded array of therapy
options. The therapeutic management of HIV infection, however, remains a unique challenge

in clinical care.

1.2 CURRENT ISSUES IN TREATMENT

The full benefits of antiretroviral therapy seen in clinical trials remain difficult to attain
in the general population, largely due to imperfect adherence to therapy’>**. Treatment is
complex, requiring rigorous adherence to demanding multi-drug antiretroviral treatment
regimens. Imperfect adherence is related to level of viral suppression and subsequent
emergence of drug resistance™>*>°. For those who achieve success, continued viral control,
even in the short-term, can be troublesome due to the natural development of drug resistance®”
¥ Resistance to individual drugs and cross resistance within drug classes results in cycling
through various regimen combinations until such time as resistance to all available therapy
classes results in eventual treatment option exhaustion. When failure occurs at this point the
only hope for continued suppression is the availability of new drugs.

Recently, however, further limitations to treatment success have become critical.
Coincident with the application of advanced treatment regimens, symptoms and health
problems not before seen in the HIV affected population have been reported including

hyperlactatemia, osteoporosis, avascular necrosis, redistributions in body fat (lipodystrophy),

dislipidemia, and cardiovascular events*®*>. Many of these are suspected to be emerging



drug-related adverse effects*®>*. Drug toxicities have important implications both for the
patient’s ability or willingness to use available regimens and for patterns of individual therapy
use among those committed to ongoing therapy. Due to these factors the occurrence of
adverse drug effects further hampers the ability of patients to achieve the full benefits of
currently available antiretroviral therapy.

The occurrence of redistributions in body fat and abnormalities in lipid profiles are of

particular interest and are the focus of the research presented here.

1.3 RESEARCH NEEDS AND STUDY JUSTIFICATION

The emergence of novel adverse drug effects represents a turning point in antiretroviral
treatment. At a time when concrete advances offer hope to persons living with HIV disease,
the occurrence of suspected adverse drug effects are a significant stumbling block in efforts to
extend survival while retaining acceptable quality of life.

The emergence of HIV-associated lipodystrophy syndrome, the constellation of
symptoms including lipodystrophy, lipomatosis and dislipidemia, is of particular interest given
its potential impact on many facets of antiretroviral therapy. At the initiation of this research
very little information regarding lipodystrophy-associated symptoms was available. However,
preliminary studies suggested that lipodystrophy syndrome-associated symptoms were
extremely common among persons being treated with standard antiretroviral regimens**>. No
studies of incidence had been conducted and prevalence data was limited to small or highly
selected study samples. Moreover, no data regarding the epidemiologic parameters of these
symptoms were available for Canada. With a large population of HIV infected individuals and

the broad application of state-of-the-art antiretroviral treatment it is important to estimate the



proportion and absolute numbefs of individuals who may be experiencing these symptoms in
British Columbia.

Thirdly, the aetiology of lipodystrophy-associated symptoms was, and remains,
unknown despite a growing body of research. Studies aimed at addressing this question have
been limited in terms of sample size, treatment regimens examined, range of population
characteristics and by a paucity of data regarding possible confounders or contributing
variables.

Lipodystrophy-associated symptoms also provide a unique opportunity to investigate
some “non-clinical” aspects of adverse effects. Lipodystrophy-associated morphologic
changes in particular are relatively benign and their occurrence is not currently considered
reason for treatment changes in and of themselves. Morphologic symptoms are easily
identified and are likely to be first noted by patients themselves and do not appear to dissipate
to any great extent particularly if severe or of long standing®>".

Theoretically, such side effects may be particularly problematic if, due to their relatively
innocuous clinical effects, they are under-managed by physicians. Moreover symptoms can be
disfiguring and frightening to those experiencing them. These features may prompt
individuals to turn to self-management of symptoms through various types of regimen
adjustment or non-adherence which may have devastating effects on the clinical efficacy of
prescribed regimens.

Finally, the emergence of lipociystrophy-associated symptoms should act as a catalyst
for investigating the important role that adverse drug effects are likely to play in the future of

antiretroviral therapy. Data regarding the prevalence and incidence of emerging toxicities in

the general population of antiretroviral users is scarce. Reporting is subject to selective

notification, and dissemination to publication time lags. Detailed investigations of one group




of adverse drug effects such as lipodystrophy symptoms can provide a platform which can be

used to design and establish a broader system of surveillance for emerging adverse events.

1.4 STUDY OBJECTIVES AND THESIS ORGANISATION

This thesis is divided into 8 chapters. This first has set the stage for the dissertation work
acting as a short introduction to the underlying impetus for the research and its objectives.
Chapter 2 provides a detailed review of the current literature regarding emerging adverse
effects and discusses their relevance to the future of antiretroviral treatment. The third chapter
outlines the study setting. The data resources and specific methods used to address each
objective and their limitations are also described. Chapters 4 through 7 address the main study
objectives one through four as outlined below and summarise the findings of these various
lines of enquiry.

The general aim of this study is to describe the epidemiology of HIV-related
lipodystrophy-associated symptoms in British Columbia and address some of the questions
regarding the impact of these and other adverse drug effects on physician and patient mediated
treatment patterns.

The first objective is to estimate the prevalence of morphologic and lipid abnormalities
consistent with HIV- associated lipodsytrophy syndrome among persons being treated with
antiretroviral therapy for HIV disease in British Columbia and to identify patient and
treatment characteristics associated with prevalent morphologic and lipid abnormalities.

The second objective is to estimate the annual incidence of morphologic and lipid
abnormalities consistent with HIV- associated lipodsytrophy syndrome and to identif}> patient
and treatment characteristics associated with prospectively accrued cases. This analysis is

complicated by the multifaceted nature of treatment and wide variation in the extent and



format of treatment history among persons receiving antiretroviral treatment. These features
make it difficult to delineate the contribution of treatment-related factors to symptom
occurrence. The working hypothesis of this research is that the symptoms associated with
lipodystrophy are caused by antiretroviral medications prescribed for HIV disease treatment.

The third objective is, therefore, aims to ameliorate these problems to some extent. In
this study the analytic strategy of the éecond objective is applied to treatment naive individuals
initiating first antiretroviral therapy. This approach also allows the exploration of issues of
temporality which are problematic in the first two studies.

Lastly, it is not known whether, and to what extent, adverse symptoms affect patterns of
antiretroviral use and adherence or whether these patterns are dependent on the type of
symptoms experienced. The fourth and final study objective is to describe physician versus
patient approaches to the occurrence of lipodystrophy-associated symptoms and other adverse
drug effects. A further aim is to provide preliminary information regarding the proportion of
individuals receiving treatment that may be engaging in proactive non-adherence due to the
occurrence of adverse e_ffects and to identify possible predictors of this behaviour.

Each applicable chapter (Chapters 2 and 4 through 7) consists of a stand alone
manuscript each of which is either published, accepted, or under review with an international,
peer-reviewed scholarly journal and in which the candidate is the lead author.

The final chapter, Chapter 8, provides a review of the study results overall and discusses
the implications of these findings. The unique contributions of the study and its relevance to
current literature are discussed. Lastly recommendations are put forward and the contribution

of this work to the implementation of these recommendations is outlined.



1.5 SUMMARY
Despite many advances in HIV-related treatment, successful long-term therapy remains

challenging due, in part, to the emergence of adverse drug effects associated with clinically
efficacious therapy. At the initiation of this research project in 1998 case series and anecdotal
reports of morphologic and lipid abnormalities among persons using antiretroviral agents were
beginning to emerge in the medical literature. These abnormalities including changes in body
fat distribution and dyslipidemia, as they often appear in constellation, were termed HIV-
associated lipodystrophy syndrome. The ultimate goal of the research presented here is to
provide a thorough understanding of the epidemiology of HIV-associated lipodystrophy
syndrome among HIV positive persons receiving antiretroviral therapy in British Columbia.
This includes a description of both the prevalence and incidence of key lipodystrophy-
aésociated symptoms, detailed etiologic investigation, and a broader investigation of how
- lipodystrophy symptoms and other adverse drug effects may impact on individual treatment

patterns.

In the four years between the first reports of lipodystrophy-associated symptoms and the
present time many studies have been conducted to investigate these and other emerging
adverse drug effects. The manuscripts which form the body of this thesis have contributed to
the substantial advances in knowledge in those intervening years and represent the sole source
of published observational data regarding the epidemiology of lipodystrophy syndrome in

. Canada.
In the following chapter we review what is currently known regarding the emerging

suspected adverse drug effects of antiretroviral therapy with particular reference to HIV-

associated lipodystorphy syndrome.
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CHAPTER 2

BACKGROUND

2.1 FORWARD

This chapter was accepted for publication in February 2002 as: "Emerging Drug
Toxicities of Highly Active Antiretroviral Therapy for Human Immunodeficiency Virus (HIV)
Infection” in Current Drug Targets. While the manuscripts comprising this thesis reflect the
state of knowledge at the time of each component’s completion, this review includes
information available as of early 2002 to provide an up-to-date summary of information. Co-
authors included all committee members and Dr. Greg Bondy, a specialist in laboratory

medicine with expertise in lipid abnormalities.

2.2 INTRODUCTION

Over the past decade of clinical research into HIV disease efforts have been focused on
the development of antiretroviral agents used to attack the virus after infection. The
development of the first class of antiretroviral agents- nucleoside reverse transcriptase
inhibitors, and their use in mono or dual therapy regimens met with some initial success.
Rapid viral rebound due to the development of drug resistance and subsequent treatment
failure, however, remained problematic. More recently, the development of protease
inhibitors, and non-nucleoside reverse transcriptase inhibitors and their incorporation into
regimens combining three or more drugs ushered in the current era of highly active
antiretroviral therapy. The widéspread use of highly active therapy, initiated in 1996, has led

to dramatic improvements in HIV-related morbidity and mortality attributed to the extended

durability of viral suppression'. While the promising results obtained in clinical trials have




been mirrored to some extent in population-based studies across the developed world>’ the
full theoretical benefits of antiretroviral therapy remain difficult to attain in the general
population. One critical limitation of currently available multi-drug regimens is the
occurrence of adverse drug effects.

Since their introduction, antiretroviral therapies have been associated with a broad range
of adverse events including, most commonly, gastrointestinal.symptoms, neuropathies, rash
and hepatic toxicities. With the wide dissemination of highly active antiretroviral therapy the
issue of adverse drug reactions has become increasingly important.

Under current treatment regimens, individuals experience greater overall duration of
drug exposure. Extended survival due to improved treatment translates to longer overall
exposure to antiretroviral therapy. Moreover, individual drugs retain their efficacy when
applied as part of a highly active regimen, implying extended exposure to any one commonly
used agent. Adverse effects associated with duration of antiretroviral use overall or in relation
to a specific agent or associated with threshold effects are likely to become more common. In
addition, the use of multiple concomitant therapies may result in direct drug interactions as
well as an increased risk of development of multiple adverse drug effects of differing
aetiologies. Lastly, the rapid development and introduction of new agents may result in novel
adverse events not identified prior to drug approval and general release.

Recent reports in the medical literature desqribing suspected adverse drug events not
previously identified among individuals exposed to antiretroviral therapies ‘indicate that these
apprehensions may be well founded. Here we discuss several suspected emerging adverse
drug effects; HIV-associated lipodystrophy, hyperlactatemia and lactic acidosis, and bone
disorders. These are of special interest as they are newly emerging, of unknown aetiology, not

captured through standard care practices and are theorised to have a common mechanism of
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occurrence. We review what is known about their distribution, possible causes and
approaches to treatment and briefly outline their relevance to the future of antiretroviral
treatment. It is important to note that research in the area of HIV therapeutics advances
rapidly. This is particularly true in the case of adverse drug effects given the current interest
in this topic. This review aims to provide the most up-to-date information possible at the time

of publication.

2.3 MORPHOLOGIC AND METABOLIC ABNORMALITIES AND LIPODSYTROPHY SYNDROME

Morphologic abnormalities involving re-distributions in body fat (lipodystrophy)
among persons treated with antiretrovirals for HIV disease were first reported in 1998. These
abnormalities can include one or more of peripheral fat wasting from the face, arms, legs and
buttocks (peripheral lipoatrophy), increased visceral abdominal fat or breast enlargement
(central lipohypertrophy), and lipomatosis including enlargement of the dorso-cervical fat pad
(buffalo hump)*°. Metabolic events have also been reported, specifically glucose and lipid
abnormalities. Glucose abnormalities can present as insulin resistance, impaired glucose
tolerance, hyperglycemia and type 2 diabétes mellitus®®. Dyslipidemia includes
hypercholesterolemia and hypertryglyceridemia6'10. With both morphologic and metabolic
abnormalities frequently appearing in various conétellations, it has been suggested that these
symptoms represent an HIV-associated lipodystrophy syndrome®’. To date it remains unclear
whether such symptoms indeed represent a single syndrome, two distinct syndromes or simply
unrelated symptoms.

A multi-national study, lead by Australian researchers is underway to devise a definition
of lipodystrophy syndrome based oﬁ reliable clinically validated diagnostic criteria. Studies to

date have used a wide variety of self-reported and clinically identified symptoms and
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syndrome definitions. Not surprisingly therefore, prevalence estimates for specific
morphologic symptoms or lipodystrophy syndrome overall vary considerably from less than
5% to greater than 80% of patients exposed to various treatment regimens (for a review see'").
In one large population-based study, among 1035 individuals receiving a wide variety of
antiretroviral regimens, 50% were identified as having probable lipodystrophy by self-report'?.
Prevalence rates by symptom were; 36% for peripheral fat wasting, 33% for central
lipohypertrophy and 6% for buffalo hump.

True prevalence of metabolic symptoms proves more difficult to describe as most
reports provide mean changes or differences between groups in laboratory values rather than
frequency of abnormal values. Moreover, some studies may underestimate these events as
identification usually requires additional laboratory testing not commonly considered standard
practice unless the index of suspicion is high®">. One study based on self-report by patients
found the prevalence proportion of dyslipidemia to be 16%, however, patient self-report may
underestimate the true prevalence for these abnormalities'?. The prevalence of insulin
resistance measured by intravenous insulin tolerance test has been reported to be as high as
66% among those on protease inhibitor containing regimens as compared to 25% among those
on dual nucleoside therapies and approximately 5% among those not on antiretroviral
therapy'®. Carr et al. have reported a prevalence of 16% based on oral glucose tolerance test
among persons on protease inhibitor therapy. In contrast, the risk of overt diabetes among
persons on antiretroviral medications appears to be lower, approximately 7%, as determined
by oral glucose tolerance test among protease recipients’.

Fewer estimates of symptom incidence are available as long-term prospective evaluation
of patients, preferably treatment-naive individuals, is generally required. One recent study

using retrospective-prospective methodology reported a cumulative incidence of 29% for any
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morphologic abnormality as identified by patient and physician report among persons on
protease inhibitor inclusive triple combination therapy regimens after a median of 20 months
of exposure'>. A further study comparing subjects on dual protease inhibitors only versus two
protease inhibitors plus nucleoside analogues reported overall incidence of morphologic
changes subjectively identified by study physicians to be 17% over the 96 week follow-up
period'®. These figures vary little from incidence proportions reported among persons
initiating therapy for the first time. For instance, a cohort of therapy-naive patients initiating
highly active antiretroviral regimens reported a prevalence of 17% after a median of 18
months based on morphologic changes identified by both the examining physician and the
patient'”. Similarly, a study of 121 persons treated with highly active antiretroviral therapy for
more than 6 months during primary HIV infection reported a cumulative incidence of
morphologic changes of 18% at 24 months based on clinical exam'®. While estimates of both
prevalence and incidence display some variability, these symptoms appear to affect a
substantial proportion of the treated population making the identification of possible risk
factors for their development imperative.

Despite active investigation the exact aetiology of various metabolic and morphologic
changes associated with lipodystrophy syndrome remains unclear. With the initial
identification of symptoms temporally coincident with the wide spread use of highly active
antiretroviral therapy, multidrug regimens and their novel components, specifically protease
inhibitors, were initially suspected as a likely causative factor. Indeed, several reports indicate
a significant increase in patient identified morphological changes associated with protease

inhibitor use®'**

, and/or identify specific proteases associated with various morphologic and
metabolic abnormalities®*2. Others have concluded that these abnormalities are not

associated with type of therapy or may occur in the absence of protease inhibitors®. For
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example, preliminary cross sectional analysis from the LIPOCO study reported no association
between morphologic changes and protease class therapy overall". In detailed analysis of
protease inhibitors they also reported no drug specific associations among the 100 protease
exposed subjects studied. Similarly, results from a second cohort indicated no effects related
to various treatment strategies®*. For the most part, however, protease use or highly active
antiretroviral therapy in general have been implicated in fat redistribution.

Several recent reports indicate that these symptoms may be a function of nucleoside
analogue therapy rather than, or in addition to, protease inhibitor use'>'****?’. In one study,
those having ever used protease therapies were more than twice as likely to have
lipodystrophy than those who had never been exposed, however, the duration of treatment
with the nucleoside stavudine was also associated with a 35% increased risk of lipodystrophy
for every 12 months of exposure'.

Several recent studies have included analyses by morphologic phenotype. An ongoing
prospective cohort study among 494 persons treatment naive at baseline has reported
associations between highly active antiretroviral therapy duration and both lipodystrophy
overall and lipoatrophy as well as a marginal association between indinavir duration and
lipohypertrophy'”. A further study of highly active antiretroviral therapy exposed individuals
noted significantly increased risk of lipohypertrophy with protease inhibitor class therapy,
however, analysis by protease component was not conducted®. The aforementioned LIPOCO
study also implicated stavudine use in peripheral lipoatrophy and in morphologic changes
overall, however, with only nine subjects experiencing pure lipohypertrophy analysis
restricted to this symptom group was not possible'>. Martinez et al. recently reported a 16%
increase in the risk of lipodystrophy with lipoatrophy for every additional six months of

stavudine use among individuals on protease containing regimens'’. This study, however,
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concluded that the use of specific drugs is not significantly éssociated with lipodystrophy
overall. Based on cross-sectional data, the HIV Outpatient Study has also reported increased
risk of moderate or severe lipoatrophy associated with the use of stavudine and having used
indinavir for greater than two years®. A prospective study of progressive lipoatrophy has
reported increased risk with pre- highly active antiretroviral therapy duration of dual
nucleoside analogue therapy and stavudine duration®’.

Several studies have also indicated non-treatment risk factors such as patient age and

691231 "1t has also been

gender'>***_ Other studies have not confirmed these reports
suggested that immune recovery during treatment may have an impact on the likelihood of
morphologic changes'®***2, but others have noted no relationship". It is important to note
that the studies reporting bositive relationships do not appear to have adjusted analyses for
adherence.

When taken in conjunction, studies conducted to date directly implicate antiretroviral
agents in the development of symptoms of HIV -related lipodystrophy syndrome. However,
data indicates a multifactorial aetiology which may also vary by symptom phenotype.
Specifically, protease inhibitors appear to play a larger role in the development of hypertrophy
while nucleosides, particularly stavudine, are implicated in lipoatrophy. In response to these
findings the United States Food and Drug Administration recently required drug
manufacturers to include information on lipodystrophy symptoms in package inserts for all
antiretroviral medications.

The specific pathogenesis by which therapy use may result in lipodystrophy symptom

development remains unknown. Similarity in clinical features between those with HIV-

associated lipodystrophy, persons with inherited or non-HIV-related lipodystrophies and




persons with inherited mitochondrial diseases have recently led to an hypotheses of nucleoside
analogue induced mitochondiral toxicity described later in this manuscript.

Regardless of current limitations, the ubiquitous nature of symptoms, high incidence
rates and the implication of front line therapeutic agents makes continued investigation of
metabolic and morphologic abnormalities a high research priority. Moreover, the possible
implication for increased risk of cardiovascular events suggested by abnormal metabolic
profiles raises the question of longer-term effects of lipodystrophy-associated symptoms>*.

Over the course of the last decade of the HIV epidemic, the mortality rate among those
with HIV infection due to cardiovascular events has increased significantly from
approximately 1% in the mid eighties to 9% by the 1994-96 period****. This may, in part, be
explained by treatment mediated declines in mortality from AIDS-related causes such as
opportunistic infections and the changing demographics of the affected population. It seems
likely however, that HIV infection itself>’, related nutritional deficiencies ® and other disease-

related factors may have a direct impact on cardiac health. Studies of HIV positive patients

have found higher frequencies of dyslipidaemia and asymptomatic atherosclerotic lesions in

comparison to healthy control subjects®’>’. Recently, reports irhplicating antiretroviral

therapies in increased cardiovascular risk profiles suggest that cardiovascular disease will
become an increasingly important area of concern for those living with HIV/AIDS.

Vascular complications such as stroke, myocardial infarction and angina have been
reported among HIV positive persons with few traditional risk factors but prolonged exposure
to antiretroviral treatment*’. A recent study has identified premature atherosclerotic carotid
artery lesions associated with the use of protease inhibitors*!. In contrast, a study conducted
among middle aged HIV-positive subjects and HIV-negative controls found a greater

proportion of those infected to have peripheral atheroscerlotic plaques and to have
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hyperlipidemia*. However, neither HIV serostatus nor PI use among HIV-positive subjects
were independent predictors of plaque presence, rather, traditional risk factors were identified
as the probable underlying cause.

Elevated total cholesterol and triglycerides, low levels of high-density lipoprotein
cholesterol, insulin resistance as well as truncal adiposity are known risk factors for
cardiovascular disease in the general population****. Theoretically, dislipidemia and insulin
resistance resulting from antiretroviral therapies may well increase risk of cardiovascular
disease among persons demonstrating these abnormalities. The indications for morphologic
changes are less clear as only central lipohypertrophy would traditionally be expected to
contribute directly to cardiac risk. Recently, a case-control analysis of HIV infected
individuals with and without morphologic abnormalities was conducted using control subjects
from the Framingham Offspring Study mafched on age, gender and body mass index®. The
study concluded that those with morphologically defined lipodystrophy had significantly
increased waist-to-hip ratios, fasting insulin levels and diastolic blood pressure. Those with
morphologic abnormalities were also more likely to have impaired glucose tolerance, diabetes,
hypertryglyceridemia, and lower high-density lipoprotein cholesterol in comparison to control
subjects. Moreover, HIV infected subjects without morphologic symptoms did not differ on
the basis of these outcomes, with the exception of high-density lipoprotein cholesterol levels,
from HIV-negative controls.

The risk of cardiovascular disease or events directly associated with metabolic and
morphologic abnormalities seen in HIV-associated lipodystrophy has also not been subject to
thorough epidemiologic investigation. Small numbers of hard outcome events, the sometimes
invasive or expensive nature of shorter-term surrogate marker measurement and confounding

with traditional life-style and genetic risk factors make investigation difficult. One recent
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report from the HIV Outpatient Study found an incidence of myocardial infarction of 1.2/100
person-years among those patients receiving protease inhibitor therapy as compared to a rate
of 0.5 among those not on protease inhibitor containing regimens*®. This association remained
after adjustment for other cardiovascular risk factors, however, the majority of events occurred
among subjects with known risk factors.

It is generally agreed that long-term prospective population-based data is needed to
establish whether theoretical increased risk due to antiretroviral agents per se, or their
sequelae, actually translate into a greater risk of cardiovascular disease and acute events.
Large-scale, multinational studies are currently underway in an attempt to address this issue
but until such time as data becomes available focus remains on the management of established
cardiovascular risk factors.

There is no clinically proven therapy for the metabolic and morphologic complications
associated with lipodystrophy syndrome. Approach to management is currently determined by
the presence and severity of symptoms and additional cardiovascular risk factors. Treatment-
related factors are also important and include the success of current therapy, remaining therapy
options and expected future duration of current therapy. Regimen modification presents a
possible solution, however, cessation or switching therapies prior to virologic failure may
severely curtail future treatment options.

Traditional lipid and triglyceride lowering agents including statins and fibrates such as
gemfibrozil have been used to treat the dyslipidemias associated with HIV antiretroviral
therapy. One study has reported this approach to be safe and effective for patients with HIV-
associated lipid abnormalities*’. The use of these agents, particularly some statins in
conjunction with protease inhibitor therapies is complicated by the possibility of drug

interactions as well as the relative toxicity of the combination of both statins and gemfibrozil.
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Recently cerivastatin (Baycol® or Lipobay®) was recalled from markets world-wide due to
deaths resulting from rhabdomyolysis, and increased risk of this adverse reaction among
persons exposed concurrently to gemfibrozil. As diet and exercise are first line therapies in
the general population to lower LDL, increase HDL, decrease triglyceride levels and improve
insulin resistance these strategies are also being considered*®. At this time the effect of dietary
and exercise based approaches among persons with HIV-related metabolic changes has not
been well examined. One recent study comparing dietary advice alone and dietary advice plus
pravastatin among men with high cholesterol on protease containing regimens noted no
improvement among the those receiving only dietary advice but a significant reduction in total
cholesterol of 1.2mmol/L among those receiving dietary advice plus pravastatin®.

The management of glucose abnormalities is similarly complex. Insulin sensitizers such
as metformin and glitazones have been applied as possible treatments. These agents have been
shown to reduce serum glucose and decrease glucose intolerance in HIV infected patients* 2.
Metformin can mobilize abdominal fat in certain individuals, however it may result in overall
weight loss’'™. Special consideration should be given when using insulin sensitizers in
patients with HIV metabolic syndrome. Metformin has been linked to lactic acidosis in non-
HIV-infected subjects and should be used with caution in patients with hyperlactatemia5 ‘
Moreover, some, glitaZones share metabolic pathways with Pls, thus increasing the risk of
pharmacokinetic interactions.

Fat redistribution continues to be particularly troublesome. The potential of glitazones
are being studied for their fat re-distribution effects in this population. For example, in one
small study glitazones were shown to produce overall weight gain in individuals with non-

HIV lipodystrophy or lipoatrophy with much of this gain in subcutaneous peripheral fat>.

Meanwhile, some patients are resorting surgical options such as cheek implants and
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liposuction or excision for fat accumulation, particularly buffalo hump. Exercise may help to
reduce central fat accumulation but tends to achieve overall fat loss thus making peripheral
lipoatrophy more pronounced®’. Resistance training and use of growth hormone and
androgens including steroids to increase lean body mass and enhance lipid mobilisation have
been used with some success in persons experiencing HIV-associated wasting®®®’. Small
preliminary studies of patients with lipodystrophy, suggest that growth hormone may have a
positive effect on buffalo hump, abdominal girth and triglyceride levels, however,
improvement of peripheral fat loss has not been noted*.

In summary, the implication of drugs forming the core of highly active triple regimens in
the occurrence of metabolic and morphologic abnormalities is of great concern. While
standard medications may prove successful in treating some symptoms the possibility of
mounting toxicities and drug interactions as well as adding to an already excessive pill burden
reduces the acceptability of currently available therapies. As to possible increased
cardiovascular risk, until such time as definitive data becomes available, management
currently focuses on factors amenable to patient-mediated lifestyle changes. Large
prospective multinational studies, needed to delineate the aetiology of abnormalities and
estimate associated risks of morbidity and mortality, are currently underway and should

provide some insight into these issues.

2.4 HYPERLACTATEMIA AND LACTIC ACIDOSIS

Elevated lactate levels, symptomatic and asymptomatic hyperlactatemia and acute lactic
acidosis have been described in persons with HIV infection. Initial reports were associated
with the use of zidovudine but these complications have also been described in association

with other nucleoside analogues including didanosine and stavudine®®*®. The mechanism by

29




which these toxicities arise is well established. Deoxyribonucleic acid (DNA) polymerase is
the enzyme responsible for the replication of mitochondrial DNA. Intracellularly, nucleoside
antiviral agents are transformed into nucleotides and incorporated into the viral DNA chain
during its composition. This terminates DNA elongation and disrupts viral reproduction.
Unfortunately, these compounds can theoretically also function as substrates for other
enzymes capable of DNA formation including human DNA polymerase y. Nucleoside
analogues have been shown to inhibit human DNA polymerase v*'. Nucleoside mediated
inhibition of mitochondiral DNA and subsequent disruption of mitochondiral function has
recently been described with subsequent adverse events ranging from hepatic steatosis to lactic
acidosis®®%63,

Hyperlactatemia is usually defined as venous lactate levels >2.1mmol/L, however, the
exact cut-offs are dependent to some extent on the specific test being used and individual
laboratories. This condition is often asymptomatic and chronic in nature but may present with
symptoms of fatigue, weakness, exercise intolerance, weight loss, nausea, vomiting and
abdominal pain64.

Data from several cohorts indicate hyperlactatemia prevalence rates of 8-21% among
patients treated with nucleoside-based therapies, and from 1% to 8% among untreated
individuals®®. Information gained to date suggests that the incidence of any hyperlactatemia is
approximately 1.5 to 2.1/100 patient-years of nucleoside exposure. In a French study of 867
patients, 14 cases of symptomatic moderate to severe hyperlactatemia were reported over a
two year period for an annual incidence of 0.8% overall, and 1.2% among those treated with
stavudine®. Despite its relatively common occurrence, little is known regarding the natural

history of mild or moderate hyperlactatemia and whether and to what extent this condition is a

precursor of lactic acidosis. One recent prospective study of 349 patients found five cases of
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moderate symptomatic hyperlactatemia with the majority of the remaining patients
experiencing chronic, mild elevations over the 18 months of follow-up®’. Study patients
initiating highly active antiretroviral therapy experienced a rise in lactate levels over the first
six to 12 months of therapy and stabilised at mild elevations thereafter. This study also found
evidence of increased lactate levels with stavudine therapy but not with any other nucleoside
analogue agents or protease inhibitor and non-nucleoside therapies in multivariate analyses.

Currently, mild asymptomatic hyperlactatemia is not known to pose a health risk and the
recommended management is to monitor lactate levels and symptoms. In cases of moderate
hyperlactatemia, the occurrence of symptoms or concurrent acidosis should generally prompt
the cessation of antiretroviral therapy until lactate levels fall below 3mmol/L®. In a small
study of 17 patients receiving stavudine and with symptomatic hyperlactatemia, stavudine was
replaced with abacavir, zidovudine or both drugs. Over a six month follow-up period none of
the patients experienced symptom or hyperlactatemia recurrence®.

Lactic acidosis is defined as arterial pH of < 7.35mmol/L with a venous lactate level
>2.0 mmol/L. Lactic acidosis, while less common than hyperlactatemia, tends to be acute and
may occur suddenly even after long-term exposure to nucleoside therapy®. It is symptomatic
and often fatal with a mortality rate of greater than 50%. Lactic acidosis, similar to
hyperlactatemia, is most often associated with nucleoside class therapies. To June 30, 1998,
the American Food and Drug Association reported 60 cases of lactic acidosis (half of whom
died) in patients receiving antiretroviral therapy70. All patients were receiving dual nucleoside
therapy. A retrospective cohort study estimated incidence at 1.3/1000 person years among
those exposed to nucleoside therapy’'. Current research is focused on identifying clinical and

personal risk factors so that those at greater risk can be monitored. Treatment approaches

have not been well studied due to small numbers of consecutive patients however, a study of 6
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patients utilised a combination of nucleoside analogue cessation, intravenous fluid support, L-
carnitine and vitamin B complex with excellent results®.

While the acute condition is rare, the unknown consequences of prolonged
hyperlactatemia and life threatening nature of acidosis make gaining a better understanding of
this condition a priority. The implication of backbone nucleoside analogues in their aetiology
is also worrisome. If, as has been postulated, mitochondrial dysfunction occurs with
increasing exposure to nucleosides, the incidence of these complications is likely to increase
under current treatment conditions. With increased lactate screening, enhanced symptom
awareness and earlier identification of abnormal lactate levels and lactic acidosis it is hoped
that some cases may be prevented. Due to the rarity of severe lactic acidosis, multi-site,
international collaborative studies will be necessary to investigate treatment strategies for
those with acute lactic acidosis and to delineate the relationship between asymptomatic

hyperlactatemia and risk of progression to lactic acidosis.

2.5 BONE DISORDERS

Recent reports suggest that persons using potent antiretroviral therapy may experience
increased rates of osteopenia and osteoporosis and appear to be at iﬁcreased risk for
osteonecrosis.

Osteonecrosis, commonly referred to as avascular necrosis of bone, is the death of the
cellular elements of bone resulting from circulatory insufficiency. The most frequently
affected site is the femoral head (often bilaterally), however, involvement of the femoral
condyle, proximal tibia and small bones of the hand have also been reported. Diagnosis is

made by magnetic resonance imaging or computed tomography of the affected site. Patients

typically present with pain but asymptomatic disease also occurs. In the general population




well established non-traumatic risk factors include gender, prolonged corticosteroid use,
alcohol abuse, injection drug use and hyperlipidemia’.

Sporadic cases of necrosis associated with HIV infection have been reported since the
late 1980's with a rise in reported cases over the past five years™. In a retrospective case
review of 600 HIV infected patients, eight were identified as having avascular necrosis’™.
Recent case series reports and preliminary analyses suggest increased frequency temporally
associated with use of antiretroviral therapy75’76. However recent case-control studies have
failed to identify specific associations between antiretroviral therapy and necrosis, identifying
traditional risk factors, including hyperlipidemia, as the probable mechanism77’78.‘

Despite these findings the apparent increase in the occurrence of necrosis is suggestive.
Hyperlipidemia has been associated with osteonecrosis. It is possible that the occurrence of
these abnormalities associated with lipodystrophy or its treatment provides the etiologic link
between potent anti-HIV therapies and increased reports of necrosis. Regardless of the cause,
ongoing investigation is required as treatment for necrosis is generally limited to surgery for
severe or disabling disease. Clearly, the reduction of amenable risk factors to prevent initial or
further damage is indicated. Increased reported risk associated with recreational injection drug
use is particularly pressing as this group constitutes a growing proportion of those newly
diagnosed with HIV in many parts of the world. Perhaps most importantly, physicians should
be alert to symptoms consistent with osteonecrosis allowing for more rapid diagnosis and
earlier and more conservative management.

Osteopenia and .osteoporosis refer to decreased bone mineral density with osteopenia
being a less severe precursor of osteoporosis. Decreased bone mineral density generally

develops when the rate of new bone formation is slower than the rate of resorption in normal

bone turnover. Individuals with osteopenia have a risk of fracture approximately two times
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normal and those with osteoporosis four to five times normal. The most common sites of
osteoporotic fractures are the hip, forearm and spine.

In healthy populations, increased age, female gender and lower body weight are
associated with lower bone mineral density. Specific risk factors for decreased bone mineral
density include sedentary lifestyle, smoking, alcohol uée, decreased testosterone levels, and
genetic factors among others. Prior to the introduction of highly active antiretroviral therapy,
HIV infection was not reported to affect bone mineral density. For example, a 1997 study
compared bone mineral density in 45 HIV infected men with low CD4 counts (median of
90cells/mm’) and age-matched HIV negative controls”. This study found no differences in
total body or hip bone mineral density but did demonstrate a 3% lower density in the lumbar
spine among HIV positive participants. More recently several studies have reported higher
rates of bone demineralisation and a higher prevalence of osteopenia among persons receiving

8081 In one cross sectional study Tebas and colleagues

potent anti-HIV therapeutic regimens
compared whole body, lumbar spine and femur density among 60 HIV infected protease
inhibitor recipients, 35 HIV positive men not on protease inhibitors and 17 healthy male
controls®’. They described osteopenia or osteoporosis among 50% of male subjects using
protease based on lumbar spine bone mineral density scores with a twofold risk of lower bone
mineral density among those treated with protease inhibitors as compared to controls. A
second study of 80 patients with lipodystrophy and long-term protease use found prevalence
proportions of osteopenia and osteoporosis of 28% and 9% respectively®'.

It appears that the mechanism of decreased bone mineral density in HIV-infected
patients may be due to increased bone turnover. Recently reported results indicate that

markers of bone formation and resorption are increased in HIV-infected adults in comparison

to healthy control subjects®®. A further study conducted among 40 HIV-infected children (35
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treated with highly active triple therapy and five untreated), and healthy control subjects
showed significantly lower spine bone mineral density among treated children than either
untreated children or control subjects®®. This group also found significantly higher levels of
markers of bone formation and resorption among those using antiretroviral therapy.

The potential for an association between bone disorders and antiretroviral agents is of
great importance given increased survival, ageing of HIV positive treatment cohorts, longer
duration of antiretroviral exposure and increasing proportion of both women and injection
drug users in the HIV positive population. Available data is, at best, preliminary and it has yet
to be determined whether apparent increased rates and the possible association with protease
inhibitors will be confirmed in large prospective studies. Moreover, similar to the case of
lipodystrophy and cardiovascular risk, it remains to be seen whether these abnormalities will
translate to a true increased incidence of fractures in those with HIV disease above that which

would be expected given the changing demographics of the patient population.

2.6 MITOCHONDIRAL TOXICITY: A UNIFIED THEORY OF EMERGING ADVERSE DRUG
EFFECTS? |

Nucleoside mediated inhibition of replication of mitochondrial DNA can lead to the
creation of dysfunctional mitochondrial DNA encoded proteins, resulting in mitochondrial
DNA dysfunction and depletion®. The majority of side effects linked directly to nucleoside
analogue use including neuropathy, myopathy, pancreatitis, bone-marrow suppression and
lactic acidosis are also clinical manifestations of inherited mitochondrial diseases®*. This is
suggestive of tissue specific nucleoside-related mitochondrial toxicities as a common

pathogenic mechanism in the development of various therapy-associated adverse effects.
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The link between nucleoside induced mitochondrial toxicities and lactic acidosis has
been well established. If, as has been hypothesised, persistently elevated lactate levels seen in
hyperlactatemia are due to reduced clearance of lactate in the liver because of hepatocyte
mitochondrial dysfunction, features seen in some patients with lactic acidosis such as hepatic
steatosis may be explained®”$¢:%7,

It has also been established that acidemia can increase mineral dissolution®. It is
hypothesised that increased lactate production is being buffered for urinary excretion by
calcium hydroxyapatite released from bone. Among HIV infected patients there is some
evidence to suggest that lactic acidemia is associated with low bone mineral density®. In
addition, several recent reports suggest an association between the morphologic complications
related to lipodystrophy and bone mineral density. Mora et al have reported that greater bone
mineral loss may occur among children with morphologic lipodystrophy-associated
symptoms®. A cross sectional observational study of HIV positive men with and without
morphologic lipodystrophy-associated abnormalities and HIV-negative controls also reported
significantly reduced lumbar spine bone density among those with lipodystrophy and an
association between increased visceral abdominal fat and reduced bone density in these
subjects™.

It has also been hypothesised that some lipodystrophy-related symptoms may be induced

891 The clinical presentation of lipodystrophy

by tissue specific mitochodrial toxicities
indicates that there may be differential effects on adipose tissue varying by location. A
generalised theory stems from the fact that lipolysis is an energy dependent process and that

central lipocytes have greater lipolytic activity than peripheral lipocytes requiring a greater

number of mitohondria per cell. If mitochondrial function is disrupted there may be more
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rapid turnover in fat cells in the peripheral areas leading to wasting and relatively slower
central lipolysis thereby accounting for centripetal fat accumulation.

Some underlying evidence in support of this theory is based on the striking similarities
between HIV-associated lipodystrophy and inherited lipodystrophies. The constellation of
peripheral wasting, hypertriglyceridemia, insulin resistance and subcutaneous fat masses on
the neck and shoulders seen in the HIV-associated form is mirrored in multiple symmetric
lipomatosis-typel (also known as Madelungs disease)’>. Mutations and deletions in
mitochondrial DNA affecting oxidative phosphorylation which may decrease fat turnover
allowing for development of lipomas in these patients have been reported®. That highly
active antiretroviral therapy generally includes nucleoside analogues and reports of
lipodystrophy in patients taking only nucleosides in conjunction with the known mitochondrial
toxicity of this class of drugs is suggestive. In one small study, Shikuma and colleagues
compared mitochondrial DNA content between HIV infected persons on treatment and
experiencing peripheral wasting; those on treatment without symptoms; HIV infected persons
not von treatment; and non HIV-infected controls®. This study, while underpowered to detect
meaningful differences, found evidence of substantially lower levels of mitochondrial DNA in
the subcutaneous adipose tissue of those reporting peripheral adipose wasting. A similar study
of twelve HIV-infected subjects, seven with, and five without, lipodystrophy and comparison
to healthy controls found no evidence of mitochondrial DNA depletion but reported structural
abnormalities and mitochondrial DNA deletions to be more common among those with
lipodsytrophy symptoms®”.

There also exists substantial contrary evidence or interpretation of reported data which
weakens the hypothesis of mitochondrial toxicity (for a review see’®). For instance, in the

above study by Shikuma et al., no evidence of large mitochondiral DNA deletions or
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insertions was noted in association with the reported mitochondrial DNA depletion®.
Moreover, overt disease due to inherited mitochondrial DNA disorders usually occurs in
conjunction with severe reductions in mitochondrial DNA to <20% of normal; levels
substantially lower than those reported in studies of HIV-related lipoatrophy®**”*®. Other
recent reports also suggest that patients with metabolic abnormalities on protease inhibitor
plus nucleoside therapy have normal fat oxidation’ and lactate and pyruvate recovery after
exercise' " suggesting normal mitochondrial function.

Further investigation of the mitochondrial theory of pathogenesis will be challenging
given the multiple phenotypes associated with mitochondiral toxicities, the likelihood of
multifactorial causes and the invasive nature of tissue biopsy which remains the gold standard

for establishing tissue-specific mitochondrial DNA depletion.

2.7 SUMMARY

As aresult of the enhanced therapeutic efficacy of combination antiretroviral therapy,
HIV infected patients are exposed to these agents for extended periods of time. These
advances have, however, been associated with the emergence of previously unreported drug-
related toxicities including lipodystrophy syndrome, mitochondrial toxicities, and bone
disorders. The mechanisms by which these metabolic complications arise, and how they may
be related remains uncertain.

The increasing prevaience of adverse effects and the implication of first line therapeutic
agents is of grave concern. The growing complexity of antiretroviral regimens, rapid
introduction of novel therapies and long-term treatment course indicate that patients will be
exposed to a large number of therapies over the course of disease and that novel adverse drug

effects will continue to emerge. These events will play an increasingly important role in HIV
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management. The direct clinical consequences of adverse drug effects contribute to the
already substantial burden of morbidity and mortality among those receiving treatment for
HIV disease. Moreover, adverse effects may have implications beyond those associated with
direct clinical sequellae through changes in patterns of.medication adherence and cessation.
There remains a clear mandate, therefore, to identify emerging adverse drug reactions early,
investigate their aetiology and gain a comprehensive understanding of their possilsle impact on

treatment patterns and long-term clinical outcomes.
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CHAPTER 3

STUDY SETTING, OVERVIEW OF METHODS AND LIMITATIONS

3.1 STUDY SETTING- THE BRITISH COLUMBIA CENTRE FOR EXCELLENCE IN HIV/AIDS

The British Columbia Centre for Excellence in HIV/AIDS (the Centre), housed at St.
Paul’s Hospital in Vancouver, British Columbia, is a working group dedicated to HIV disease
research. The Centre provides education and training to health care professionals, distributes
drugs to those with HIV/AIDS, and is actively engaged in furthering our understanding of
HIV disease through clinical trials, epidemiological studies and laboratory research as well as
direct clinical involvement in patient care.

The British Columbia HIV/AIDS Drug Treatment Program is the single largest
undertaking of the Centre. The primary goals of the program are to ensure that British
Columbians living with HIV/AIDS have access at no charge to the drugs used to treat HIV
infection, to provide physicians with state-of-the-art treatment guidelines and to make
projections for the coming years. As of January 1, 2002, some 5866 persons have ever
received treatment through the treatment program and some 2561 are actively enrolled.

With many individuals receiving treatment in British Columbia, the large number of
persons continuing to become infected each year, an injection drug using population
numbering in the thousands and a mandate to continue to provide antiretroviral therapy to all
eligible persons, the Centre and its drug treatment program offer a unique research setting and
source of data.

In the following section we turn to a discussion of the methods by which the data

collected through the Centre can be used to meet the study objectives outlined in Chapter 1.




3.2 DATA REQUIREMENTS AND METHODOLOGIC APPROACHES

It is important that factors of methodological validity, cost effectiveness and possible
future research plans be considered in the selection of methodological approaches. To meet
the objectives- of this study we require information about: a) the presence or absence of
symptoms of lipodystrophy at specified points in time; b) physician responses to the
occurrence of adverse drug effects; ¢) patient responses to adverse drug effects and; d)
complete data regarding possible predictors of the outcomes of interest or confounders
including socio-demographic characteristics, treatment history, current treatment regimens,
and clinical values.

In the absence of systematic surveillance for adverse drug effects, options include direct
elicitation of information from physicians, and/or from patients, and use of existing databases.
The combination of direct solicitation from patients in conjunction with existing databases is
most appropriate for this study. Physicians were not selected as a source of data for several
reasons. Firstly, information regarding a large number of subjects is required to establish
population-based estimates of incidence and prevalence and to allow for sub-group analyses in
etiologic investigations. In British Columbia, physicians specialising in HIV/AIDS provide
care to the vast number of patients receiving treatment and may each have up to several
hundred patients. Data collection would place excessive burden on these HIV care providers.
Secondly, patients may not convey or physicians may not remember the occurrence of many
adverse effects. Thirdly, patients are unlikely to disclose adjustments to therapy made without
medical sanction to their physician. It was also believed that giving the option of response
directly to patients was superior in terms of ethical considerations. Lastly, this approach was
more logistically feasible as annual patient questionnaires are currently part of the drug

treatment program mandate (see following section).
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The second primary methodologic issue is how and in what format data should be
collected. For the purposes of this study, patient self-administered survey data was felt to be
most appropriate. The Centre holds that the privacy of persons living with HIV/AIDS is of the
utmost importance. For this reason patients included in the drug treatment program can not be
directly contacted by the Centre or any research organisation or individual. All correspondence
must be directed through the primary HIV care giver and provided to the patients under the
usual conditions of physician-patient confidentiality. Therefore, face-to-face questionnaires
administered by researchers are not feasible. Moreover, these methods or survey
administration by primary care giver can be both costly and excessively time consuming given
the number of subjects. Survey administration by the primary care physician also carries the
same problems of disclosure associated with direct elicitation of data from physicians. Due to
the sensitive nature of questions it is imperative that confidentiality of respondents be assured.
Self-administered surveys preserve the confidentiality of respondents thereby enhancing
participation and encouraging frank responses. Written questionnaires also lend themselves
well to the collection of longitudinal data.

While the most appropriate method for the present study, gathering data directly from -
patients and the use of self-reported written questionnaires have important limitations. These

are described in section 5 of this chapter.

3.3 DATA SOURCES

This study used three data sources: patient self report through voluntary responses to
annual treatment program participant surveys; the drug treatment program patient database;
and laboratory records. For each sub-study included in this project, the required data from

each data source was merged to form a single data-set as the platform for subsequent analyses.
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3.3.i Drug treatment program patient database

All persons in British Columbia who are eligible to receive antiretroviral therapy and
wish to do so at no cost are automatically entered into the treatment program database when
first prescribed antiretroviral therapy by a physician in British Columbia. Data recorded at
entry includes age, gender and whether the patient has been diagnosed as having AIDS. Each
individual is given a treatment program identification code and entered into a non-nominal
database by this code. At baseline and each follow-up, typically occurring every two to three
months, the database also records each medication prescribed. In additic;n, first occurrences of
AIDS defining events for those AIDS-free at entry are submitted by the treating physician at
the time of diagnosis. In this way a complete prospective record of antiretroviral treatment
history and disease progression is maintained.

3.3.ii Annual drug treatment program participant survey

-In addition to the above information, at baseline and at each year thereafter on the
anniversary of their initial enrolment until death or the cessation of therapy, participants are
asked to voluntarily complete a detailed questionnaire. Surveys are distributed to patients
through their physician and returned to the centre directly by the respondent to ensure
confidentiality. Surveys are updated each year to reflect changing data needs. Typically, each
year, some 40% of all participants respond to these annual surveys.

These annual questionnaires for the years 1998/99, 1999/00 and 2000/01 are provided in
Appendices 1 through 3. Briefly, data collection includes: socio-demographic profiles,
information on quality of life and depression, current health status, the presence of

concomitant disease, use of complementary alternative therapies and risk group information.
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Since 1998/99 surveys have also asked about the occurrence of more than 40 possible adverse
drug effects including symptoms associated with lipoystrophy syndrome.

For the purposes of the final sub-study, further amendments were made to the 200/01
questionnaire (see Question 39, Survey 2000/2001, Appendix 3). First a variable was added to
assess the self-reported categorisation of each symptom as mild, moderate or severe. Second,
adverse effects were classified through a consensus process by tertiary care HIV care
providers as either subjective or objective. Subjective symptoms were those that physicians
felt would not be identifiable through clinical examination or medical tests, relying primarily
on patient report for identification. Each was then classified as clinically requiring or not
requiring physiéian action. For an adverse effect to require action it must pose some direct
threat to patient health. Clearly whether action is taken and in what form may depend on the
severity or duration of the event. Generally action was categorised as waiting and monitoring,
applying or revcommending treatment to ameliorate symptoms, investigating symptoms for
cause, changing antiretroviral therapy or cessation of therapy. This process yielded 4 sub-
groups of adverse effects: subjective/action (group A); slubjective/no action (group B);
objective/action(group C) and; objective/no action (group D).

For each category of symptoms A through D, two questions were posed. The first asked
what the patient's physician did or recommended in response to symptoms in that group and
the second asked patients to describe what they, themselves actually did in response to the
same symptoms.

3.3.iii Laboratory linkage

At each clinical follow-up, HIV care providers are advised to order CD4 cell count and
plasma viral load assessments for each patient in accordance with care guidelines and patient

needs, typically several times each year. The centre accesses this data directly from
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laboratories for all patients who provide their consent to do so including lipid profiles and
glucose tolerance tests for patients for whom these tests are ordered.
The following section outlines methodology specific to each of the studies undertaken to

meet thesis objectives.

3.4 OVERVIEW OF STUDY SAMPLE SELECTION
Recall that each sub-study comprises a chapter of this document. While the specific

methods used for each sub-study are described in the methods section of each of these
manuscript chapters, an overview of the various samples of patients eligible for each study is
provided below. In addition a schematic overview is given in Appendix

In any given year tﬁe Centre's drug treatment program has approximately 3,000 active
participants currently on antiretroviral therapy. The drug treatment program observational
cohort is dynamic, with individuals entering treatment as they become eligible, or present for
treatment, and current participants being lost from the program as they move out of the
province, die or stop therapy. Due to the voluntary nature of the participant survey,
respondents also represent a dynamic cohort with some individuals completing surveys every
year, others rarely responding, and others completing the survey in some years and not in
others.

The initial study regarding prevalence of lipodystrophy associated symptoms and
preliminary etiologic investigation (Chapter 4) is based on a cross sectional analysis of all
. treatment program participants who returned an annual survey over the October 1998 through
September 1999, period. To be eligible participants had to have complete data for all variables

of interest and have plasma viral load and CD4 determinations in the six months prior to

survey completion in conjunction with consent to retrieve these laboratory values.




For the first incidence study (Chapter 5) the sample included all individuals from the
prevalence study sample who completed a second successive annual survey over the period
October 1, 1999 to December 31, 2000, i.e., completed two surveys approximately vone year
apart. Individuals reporting no instance of each specific symptom in the first survey and
reporting that symptom in the successive survey were considered incident cases for that
symptom. The denominator for each calculation was defined as the total number of
individuals at risk for that event i.e., those without the symptom of interest at the time of the
first survey. The cumulative incidence of each specific subjective symptom or class of
symptom including HIV-associated lipodystrophy related morphological changes was
estimated as: A=r in one year interval / d; with 95%CI =\ + 1.96 (se). Where: A = incidence,
r = incident cases, d = individuals at risk, and standard error = \r/pm.

The third study comprises a brief report regarding incidence of symptoms among
previously therapy naive individuals initiating highly active antiretroviral therapy (Chapter 6).
Study subjects included all those who had initiated antiretroviral therapy between October
1998 and.May 2001 and provided completed data regarding the occurrence of adverse drug
effects at least three months and no more than twenty-four months after therapy initiation.

The final sub-study (Chapter 7), again, utilizes a cross sectional design. The sample
included all those who responded to the 200/01 survey over the first 10 months of its
availability; December 2000 through September 2001. Again, subjecfs were required to have

complete data for all variables of interest.

3.5 STUDY LIMITATIONS
It is important to keep in mind as we review the results of the sub-studies included in

this investigation that the study as a whole is subject to several important limitations.
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3.5.i External Validity

Drug treatment program survey respondents in any one study may not be representative
of all treatment program participants. Due to the voluntary nature of the survey used non-
response is an obvious problem and can not be ameliorated. Response rates to mail surveys are
often low, particularly among subjects who are coping with debilitating illness. In the drug
treatment program annual response rates are generally in the range of 30 to 45%. The absolute
number or proportion of respondents, while important in terms of the adequacy of the sample
size for statistical analysis, is not as pivotal a concern as the prospect of responder bias which
may be a threat to internal validity.

3.5.ii Response Bias

If responders and non-responders are systematically different on the basis of variables
which are linked to the outcome variables of interest then bias may occur. One can only
describe such differences and speculate as to their impact on the findings. To these ends, those
comprising the various study samples were compared to excluded treatment program
participants on the basis of age, gender, plasma viral load, CD4, AIDS status, history of
antirteroviral therapy and current therapy.

3.5.iii Validity of survey responses: misclassification, under- and over-reporting

and loss to follow-up

The survey question regarding side effects asks whether individuals have experienced
various symptoms as a result of their current drug regimen. If symptoms are permanent or
long lasting, as the morphologic symptoms associated with lipodystrophy appear to be,
individuals suffering these adverse events may not report them if subjects believe them to be a
result of prior rather than current therapy. Lipid abnormalities may be under-reported if

subjects are not told by their physician that they have higher than normal cholesterol or
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triglyceride levels. Conversely, the reliance on self report may overestimate the occurrence of
morphologic abnormalities. Loss of muscle mass and increased abdominal girth are
commonly associated with normal ageing, particularly among men. General AIDS-associated
wasting may also confound findings regarding peripheral wasting.

A further problem is a form of “product recognition” bias. As patients become
increasingly aware of lipodystrophy-syndrome over time, reporting of symptoms may become
more common. More importantly, if subjects attribute symptoms to particular medications,
those using regimens including the suspected agent may be more likely to report symptoms- a
form of exposure suspicion bias. This would bias results towards a positive association
between symptoms and the suspected agent(s).

Lastly, if those experiencing symptoms decide to abandon all therapy as a direct result
of experiencing symptoms they are unlikely to respond to annual surveys as they may no
longer consider themselves "active" drug treatment program members. This may result in
overall under-reporting and underestimation of prevalence and incidence as those with
symptoms are preferentially lost to follow-up. Since lost subjects can not be contacted there is
little one can do to ascertain the extent to which this may occur, although these subjects are
incorporated into baseline comparisons of respondents and non-respondents.

3.5.iv Temporality

The greatest challenge to the findings reported here is the inability to establish true
temporality in regards to particular antiretroviral regimens and the occurrence of symptoms.
Symptom reports are elicited on an annual basis and the timing of symptom onset is unknown.
Therefore, it is possible that individuals may have changed therapy due to lipodystrophy-

related symptoms or to have changed therapy several times between symptom onset and
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reporting. Many studies to date, however, have relied on retrospective data collection and are
subject to both diagnostic suspicion and exposure suspicion as well as recall biases.

An attempt has been made to address the issue of temporality to some extent by
including, in all analyses of prevalence and incidence (Chapters 4 and 5 and 6), all available
treatment data with particular reference to current therapy use, recent therapy and long term
treatment history and by detailed examination of antiretroviral agent by class and agent.

In addition, in Chapter 6, among treatment naive subjects, a sub analysis is performed
which includes only naive patients who maintained their initial treatment regimen throughout

the study follow-up period.

3.6 SUMMARY

The following four studies attempt to provide and overview of the epidemiology and
consequences of lipodystrophy-associated symptoms among persons being treated with
antiretroviral therapies in British Columbia. Data is derived from British Columbia's
HIV/AIDS Drug Treatment Program database, annual surveys of treatment program
participants and available laboratory records, all of which are overseen by the British
Columbia Centre for Excellence in HIV/AIDS. Various sampling strategies have been used
depending upon the study outcomes of interest and eligibility requirements. It is important to
recognise limitations in the study database and methodologic approaches and possible sources

of bias in the review and interpretation of the study findings.
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CHAPTER 4
PREVALENCE OF MORPHOLOGIC AND LIPID ABNORMALITIES AMONG

PERSONS TREATED FOR HIV DISEASE IN BRITISH COLUMBIA

4.1 FORWARD

This chapter has been published as: "Lipodystrophy-Associated Morphologic,
Cholesterol and Triglyceride Abnormalities In a Population-Based HIV/AIDS Treatment
Database." In: AIDS 2001; 15:1-9. The study was initiated April of 1999 and completed in
June of 2000. Co-authors of the study include Keith Chan, committee members and Drs.
Valentino Montessori and Marianne Harris, two clinicians involved in clinical research and
patient care. Statements describing the role of primary co-authors can be found in Appendix 5

and transfer of copyright from AIDS in Appendix 6.

4.2 INTRODUCTION

In an era of highly active antiretroviral therapy, persons with HIV/AIDS are utilising
novel therapies in ever increasingly complex regimens. Consequently, they may experience
significant repression of HIV replication translating to increased survival times"2. Coincident
with these advances, reports have identified the emergence of morphologic abnormalities
involving re-distributions in body fat (lipodystrophy) characterised by peripheral fat wasting,
increased visceral abdominal fat, breast hypertrophy in women, and enlargement of the dorso-

3-10

cervical fat pad (buffalo hump)™". Metabolic abnormalities have also been reported

including hypercholesterolimia and hypertryglyceridemia'®!". With abnormalities appearing
in constellations, it appears that these symptoms represent a syndrome of HIV-associated

lipodystrophy™'*'2,
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Reports estimating the prevalence of symptoms or lipodystrophy syndrome vary widely,
with abnormalities occurring among 18% to 70% of patients exposed to protease inhibitor
containing regimens'*>"!”. While initial identification was coincident with the wide spread use
of protease inclusive therapy, the aetiology of these abnormalities remains obscure. Several
reports indicate a significant increase in patient identified morphological changes associated

18-20

with protease inhibitor use ° ", and/or identify specific proteases associated with various

2227 abnormalities. Others have concluded that these

morphologic™*! and metabolic
abnormalities are not associated with type of therapy or may occur in the absence of protease
inhibitors®>?*°. Several recent reports indicate that these symptoms may be a function of
nucleoside analogue reverse transcriptase inhibitor therapy rather than, or in addition to,
protease use®! .

In-depth studies of select patient groups can contribute to our understanding of the
natural history of symptoms and help to frame etiologic investigation. Small clinical samples
may allow for assessment of validity and reliability of outcome measures and extensive data
collection through clinical evaluation based on standardised protocol.

Such studies however, have inherent limitations. Clinical follow-up is costly and time
consuming for both clinicians and subjects making large scale or long term commitment
economically and logistically unfeasible. Smaller studies are also often hampered by lack of
statistical power. Meta-analysis is often inapplicable due to variations in outcomes assessed,
measurement tools, information regarding confounders and sample populations. More
importantly non-random sample selection of clinical study participants may make study results
susceptible to biases which can be difficult to identify or ameliorate.

Large, population-based observational data bases can make a unique contribution to our

understanding of emerging patterns of adverse events. At their best, such databases include
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large samples or entire populations of interest. Due to the large number of subjects followed
issues of sample size are negated and sub samples are amenable to hypothesis generating
analyses. Broad-based observational studies also include a wide spectrum of individuals
without the constraints of age, gender, disease stage and therapeutic regimen often imposed or
occurring by chance or selection processes in clinical studies; thereby reducing risk of
associated biases. Lastly, findings of observational studies are useful in fulfilling additional
criteria for causal inference establishing consistency in comparison to studies of differing
design and coherence with results of studies using similar but based on other populations.

In this study we report on estimates of prevalence and correlates of self-reported
lipodystrophy and constituent symptoms within a large, population-based cohort of persons

treated with antiretroviral therapies.

4.3 METHODS

The HIV/AIDS drug treatment program of British Columbia, Canada provides
antiretroviral medications free éf charge to all eligible province residents. To receive
antiretroviral therapies at no cost individuals must be confirmed HIV positive, have a CD4
count of < 500 cells/mm’ and/or I_;lasma viral load of > 5,000 copies/ml as is commensurate
with current recommendations**°.

Individuals are automatically entered into the treatment program when first prescribed
any antiretroviral agent. At program entry and subsequent physician visits the participant’s
complete history (if any) of antiretroviral use, CD4 count, plasma viral load, and disease stage
are recorded. Typically patients are followed-up at three-month intervals at which time

prescriptions are renewed or altered based on treatment success and other clinical factors. For

all patients a complete prospective record of antiretroviral therapy prescription is thus
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maintained including the exact medications prescribed, date of each prescription and actual
prescription fill dates.

At treatment program entry and at each annual anniversary participants are requested to
voluntarily provide additional information through a self-administered mailed questionnaire.
Data collection includes information about socio-demographic characteristics, general health,
the use of alternative therapies and detailed information regarding established therapy-related
side-effects as well as the occurrence of health problems or symptoms which may be attributed
to HIV medications. Since 1998, these have included instances of symptoms considered to be
key possible identifiers of lipodystrophy syndrome’®, specifically: fat wasting in the face, arms
or legs; abdominal weight gain or breast enlargement; buffalo hump; increased triglycerides
and increased total cholesterol.

Information regarding abnormalities is reliant on self report, however, patients were
directed to report metabolic disturbances only if they had been confirmed by their physician.
In British Columbia, provincial guidelines for the treatment of HIV are distributed to all
physicians who have prescribed antiretrovirals and recommend fasting laboratory tests for
total cholesterol and triglyceride levels as standard care, however, the actual fasting state at the
time of tests can not be verified®’. Local laboratory standards define the upper limit of normal
for triglycerides and total cholesterol as 2.3 mg/dL and 5.2 mg/dL respectively.

As no standard definition of lipodystrophy exists, for the purposes of this analysis
patients were deemed to have probable lipodystrophy if they had at least one of; peripheral
wasting, weight gain confined to the abdomen or breast enlargement in women, buffalo hump
and/or; both of increased triglycerides and increased total cholesterol. Instances of high blood
pressure, type 2 diabetes mellitus, peripheral neuropathy, sexual dysfunction (men only),

menstrual changes, loss of hair, dry skin, high blood pressure or ingrown toenail were
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recorded but because of their non-specific association with lipodystrophy were not included in
our case definition.

Identification of correlates of prevalent symptoms and lipodystrophy syndrome
(dichotomised as present or absent) was achieved through initial univariate comparisons.
Explanatory variables and possible confounders investigated included: Participant's age
(continuous); gender; ethnicity (Caucasian, Aboriginal Canadian or other); transmission risk
group (homosexual sex, heterosexual sex, injection drug use, or medical procedure); most
recent CD4 count in cells/mm?>; plasma viral load in copies/ml; whether the patieﬁt had ever
had an AIDS diagnosis; and their use of ingested alternative therapies (those not generally
prescribed within Western medicine including Chinese and other herbs, Coenzyme Q10, N-
acetyl-cystiene and Dinitrochlorobenzene). Finally past, current and duration of use of
antiretrovirals was investigated. This included having ever used, current use of, total real-time
duration of exposure in months and number of concurrent therapies of three classes of agents
protease inhibitors, nucleoside analogues and non-nucleosides. Past use, current use and
duration of exposure to each individual antiretroviral agent was also recorded. Adherence to
the current regimen was considered as a continuous measure calculated as the percentage of
prescriptions written that were actually filled in 10% increments. Chi squared or Fishers exact
tests were used to identify univariate associations between dichotomous or categorical
variables and Wilcoxin Rank Sum tests for continuous explanatory variables.

Subsequent forward stepwise logistic regression assessed independent effects of
explanatory variables on the presence of lipodystrophy. All variables significant at the 0.05
level in univariate analysis were offered for inclusion in multivariate models. In cases in

which variables were found to be collinear only one variable (that considered most clinically
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relevant to the outcome or the one most strongly associated with the outcome in univariate

analysis) was included in each model building run. All p-values reported are 2-sided.

4.4 RESULTS

From October 1998 through September 1999, 1091 annual questionnaires were returned,
1,035 (95%) with complete data regarding side effects. The majority (92%) were male, 78%
were Caucasian, 10% Canadian Aboriginal and 12% other ethnic groups. The median age of
participants was 41 years (IQR 36-47). A small majority (59%) had greater than a high school
education and 44% were employed. The majority, (80%) reported sexual contact as the most
likely mode of infection while 12% reported injection drug use. Ingested alternative therapies
were used by 21% of participants. The median CD4 count was 370 cells/mm’ (IQR 210-525),
some 26% had been diagnosed as having AIDS, and 50% of patients had plasma viral load
below 400 copies/ml.

In terms of treatment modalities, 642 participants (62%) were currently using protease
inclusive regimens and 74% of participants had ever used protease inhibitors. Of current
protease inhibitor users, 63% were using regimens containing one protease and 37% were
using two protease inhibitors in combination. Indinavir was most commonly used (57%),
while nelfinavir, ritonavir and saquinavir were each used by approximately 20% of current
users. The remaining 393 participants were restricted to nucleoside analogue or non-
nucleoside based regimens of whom 273 were protease inhibitor naive.

Among those who had ever utilised protease inhibitors the median duration of protease
inclusive therapy was 18.5 months (IQR 11.3 —24.9) with median duration of nucleoside and

non-nucleoside inclusive therapies prior to protease inhibitor use of 9.1 and 0 months
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respectively. Among protease naive participants the median durations of nucleoside or non-
nucleoside therapy were 25.4 and 0 months respectively.

Overall, 518 or 50% of participants were identified as having probable lipodystrophy
syndrome. Peripheral fat wasting or abdominal fat accumulation occurred among 36% and
33% of participants respectively. Buffalo hump was noted by 6%. Increased triglyceride and
cholesterol levels were reported by 10% and 12% respectively.

Other symptoms were reported by 673 participants and included high blood pressure
(6%), type 2 diabetes mellitus (4%), peripheral neuropathy (29%), sexual dysfunction (23% of
men), menstrual changes (28% of women), loss of hair (16%), dry skin (38%) or ingrown
toenail (10%).

Individuals reporting peripheral wasting (Table 4.4.1) were older, more likely to be
Caucasian, to have not completed high school, to be unemployed, and to be using
complementary therapies. In terms of antiretroviral regimens, lipoatrophy was associated with
having ever used protease inhibitors, current use of protease inhibitors, and duration of
protease inhibitor and nucleoside analogue therapies (all p<0.001).

Lower education level and alternative therapy use were also associated with centripetal
or breast fat accumulation (Table 4.4.2). Those who had used protease inhibitors (ever or
currently), and who had greater duration of treatment with either protease inhibitor or
ﬁucleoside inclusive regimens as well as those who ﬁad ever used non-nucleosides were more
likely to experience this symptom (all p<0.05).

Older age and unemployment were associated with dorso-cervical fat pad enlargement

(Table 4.4.3) as was use and duration of protease inhibitor therapy and duration of nucleoside

therapy (p<0.02).




Similar results were noted for metabolic abnormalities (data not shown) with older age,
less than a high school education, Caucasian ethnicity, protease inhibitor use (ever and
current) and duration of protease inhibitor therapy associated with both increased triglyceride
and cholesterol levels (all p<0.05).

Factors associated with probable lipodystrophy syndrome (Table 4.4.4) included older
age, being unemployed, the use of alternative therapies, past or current use of protease
containing regimens, duration of protease therapy, and duration of nucleoside therapy. In a
sub analysis of each of the four specific protease inhibitors available, current use of each was
significantly associated with lipodystrophy univariately (all p<0.02, data not shown).

CD4 cell count, plasma viral load and diagnosis of AIDS were not associated with any
specific symptom or with lipodystrophy syndrome overall.

Table 4.4.5 summarises the finding of multivariate analysis. The initial analysis (a)
indicates that each additional year of age was associated with a 3% increase in risk (adjusted
odds ratios [AOR] 1.03; 95%CI 1.01, 1.04) of lipodystrophy. Current employment ( AOR
0.56; 95%CI1 0.42, 0.73) and the use of ingested alternative therapies (AOR 1.46; 95%CI 1.06,
2.01) were independently associated with a decreased and increased risk of lipodystrophy
respectively. In terms of independent effects of treatment, those having ever used protease
inhibitor therapies were more than twice as likely to suffer lipodystrophy (AOR 2.63; 95%CI
1.89, 3.66) than those who had never been exposed. The duration of treatment with stavudine -
was associated with a 35% increase in risk of lipodystrophy for every 12 months of stavudine
exposure (AOR 1.35; 95%CI 1.15, 1.58).

No significant interactions were observed.

A second model (b) was developed to further investigate the contribution of various

protease therapies and their combinations to the risk of lipodystrophy among participants who
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had ever been exposed to protease inhibitors. Additional variables offered for inclusion were
number of proteases taken concomitantly, cumulative duration of all protease inhibitor
therapies with months on each drug summed, and the contribution of each of the four protease
inhibitors both individﬁally and in therapy regimens including more than one protease
inhibitor. Older age (AOR-1.03; 95%CI 1.01, 1.05), current employment (AOR 0.67; 95%CI
0.49, 0.91) and the use of ingested alternative therapies (AOR 1.51; 95%CI 1.05, 2.19) were
again significantly associated with lipodystrophy. In this sub-group however, each year of
exposure to lamivudine treatment was associated with a 32% increase in risk (AOR 1.32;
95%CI 1.13, 1.53). Again, no significant interactions were observed.

The consistent relationships between increased risk of lipodystrophy and both
unemployment and the use of complementary therapies was further explored as these factors
may be associated with disease stage despite the lack of association with AIDS diagnosis,
CD4 count and plasma viral load in univariate analyses. This analysis revealed no
associations between either complementary therapy use or employment status and these

markers of disease stage (all p>0.05, data not shown).
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Table 4.4.1: Prevalence of Lipodystrophy-Associated Wasting and Correlates Among

1035 Participants
Wasting Yes n=376 No n=659
n (%) n (%) P value
Gender : 0.731
Male 348 (93) 606 (92)
Female
Age 43 (38-49) 40 (35-46) <0.001
Education 0.013
< High school 137 (36) 292 (44)
> High school 239 (63) 367 (56)
- Employed <0.001
Yes 126 (34) 332 (52)
No 245 (66) 309 (48)
Ethnicity 0.046
Aboriginal 30(8) - 76 (12)
Caucasian 310 (82) 500 (76)
Other 36 (10) 83 (13)
Alternative Rx 0.002
Yes 100 (28) 122 (19)
No 260 (72) 517 (81)
Protease Inhibitor
Ever used <0.001
Yes 318 (85) 444 (67)
No 58 (15) 215(33)
Current use <0.001
Yes 275 (73) 367 (56)
No 101 (27) 292 (44)
Duration (IQR) 18 (8-25) 11 (0-21) <0.001
Nucleoside
Ever used* 1.00
Yes 373 (99) 654 (99)
No : 3(1) 5(1)
Current use 0.955
Yes 345 (92) 604 (92)
No 31 (8) 55(8)
Duration (IQR) 34 (22-51) 26 (13-30) <0.001
Non-nucleoside
Ever used 0.230
Yes 118 (31) 231 (35)
No 258 (69) 478 (65)
Current use 0.228
Yes 103 (27) 204 (31)
No 273 (73) 455 (69)
Duration (IQR) 0 (0-2) 0 (0-2) 0.270

0 Fishers Exact Test




Table 4.4.2: Prevalence of Lipodystrophy-Associated Fat Accumulation and

Correlates Among 1035 Participants

Fat accumulation Yes n=346 No n=689
n (%) n (%) P value
Gender 0.227
Male 314 (91) 640 (93)
Female 32(9) 49 (7)
Age 41 (36-48) 41 (35-47) 0.109
Education 0.028
< High school 127 (37) 302 (44)
> High school 219 (63) 387 (56)
Employed 0.052
Yes 138 (41) 320 (47)
No 199 (59) 355 (53)
Ethnicity 0.268
Aboriginal 28 (8) 78 (11)
Caucasian 278 (80) 532 (77)
Other 40 (12) 79 (12)
Alternative Rx 0.023
Yes 133 (20) 89 (26)
No 529 (80) 248 (74)
Protease Inhibitor
Ever used <0.001
Yes 299 (86) 463 (67)
No 471 (14) 226 (33)
Current use <0.001
Yes 265 (77) 377 (55)
No 81 (23) 312 (45)
Duration (IQR) 17 (8-25) 11 (0-22 <0.001
Nucleoside
Ever used* 0.725
Yes 344 (99) 683 (99)
No 2 (1) 6 (1)
Current use 0.257
Yes 322 (93) 627 (91)
No 24 (7) 62 (9)
Duration (IQR) 32 (16-47) 27 (14-43) 0.013
Non-Nucleoside
Ever used 0.041
Yes 102 (30) 247 (36)
No 244 (70) 442 (64)
Current use _ 0.125
Yes 92 27) 215 (31)
No 254 (73) 474 (69)
Duration (IQR) 0 (0-1) 0 (0-2) 0.076

*Fishers Exact Test
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Table 4.4.3: Prevalence of Lipodystrophy-Associated Dorso-Cervical Fat Pad and

Correlates Among 1035 Participants

Fat accumulation Yes n=59 No n=976
n (%) n (%) P value
Gender* 0.802
Male 54 (92) 900 (92)
Female 50) 76 (8)
Age 43 (39-43) 41 (36-47) 0.026
Education 0.504
< High school 22 (37) 407 (42)
> High school 37 (63) 569 (58)
Employed 0.038
Yes 22 (32) 439 (46)
No 40 (68) 514 (54)
Ethnicity 0.403
Aboriginal 3(5) 103 (11)
Caucasian 49 (83) 761 (78)
Other 7(12) 112 (12)
Alternative Rx 0.311
Yes 16 (28) 206 (21)
No 42 (72) 735 (78)
Protease Inhibitor
Ever used 0.021
Yes 51 (86) 711 (73)
No 8 (14) 265 (27)
Current use 0.009
Yes 46 (78) 596 (61)
No 13 (22) 380 (39)
Duration (IQR) 22 (12-26) 13 (0-23) <0.001
Nucleoside
Ever used 1.00
Yes 59 (100) 968 (99)
No 0 (0) 8 (1)
Current use* 0.470
Yes 56 (95) 893 (92)
No 309 83 (9)
Duration (IQR) 43 (26-57) 28 (15-43) <0.001
Non-Nucleoside
Ever used 0.244
Yes 24 (41) 325 (33)
No 35(59) 651 (67)
Current use 0.304
Yes 21 (36) 286 (29)
No 38 (64) 590 (71)
Duration (IQR) 0 (0-3) 0(0-2) 0.313

* Fishers Exact Test



Table 4.4.4: Prevalence of Lipodystrophy Syndrome and Correlates Among 1035

Participants
Lipodystrophy Yes n=518 No n=517
n (%) n (%) P value
Gender 0.901
Male 474 (92.0) 476 (92.3)
Female 41 (8.0) 40 (7.8)
Age 43 (37-49) 40 (35-46) <0.001
Education 0.084
< High school 201 (38.8) 228 (44.1)
> High school 317 (61.2) 289 (55.9)
Employed <0.001
Yes 189 (37.2) 269 (53.4)
No 319 (62.8) 235 (46.6)
Ethnicity 0.198
Aboriginal 46 (8.9) 60 (11.6)
Caucasian 417 (80.5) 393 (76.0)
Other 36 (10.6) 64 (12.4)
Alternative Rx 0.004
Yes 130 (26.0) 92 (18.4)
No 370 (74.0) 407 (81.6)
Protease Inhibitor
Ever used <0.001
Yes 435 (84.0) 327 (63.2)
No 83 (16.0) 190 (36.8)
Current use <0.001
Yes 380 (73.4) 262 (50.7)
No 138 (26.6) 255 (49.3)
Duration (IQR) 16.9 (7.3-24.7) 8.4 (0-20.1) <0.001
Nucleoside
Ever used 1.000
Yes 514 (99.2) 513 (99.2)
No 4(0.8) 4 (0.8)
Current use 0.646
Yes 477 (92.1) 472 (91.3)
No 41 (7.9) 45 (8.7)
Duration (IQR) 32.6 (18.7-47.0) 25.7 (12.1-41.4) <0.001
Non-Nucleoside
Ever used 0.039
Yes 159 (30.7) 190 (36.8)
No 359 (69.3) 327 (63.2)
Current use 0.046
Yes 139 (26.8) 168 (32.5)
No 379 (73.2) 349 (67.5)
Duration (IQR) 0(0-1.4) 0 (0-2.5) 0.052
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Table 4.4.5: Results of 2 Stepwise Logistic Regression Procedures- Possible
Predictors of Lipodystrophy Syndrome Among All Participants (a),
and Among Participants Ever Exposed to Protease Inhibitor Therapy (b)

a8!

Variable Adjusted Odds Ratio  95% Confidence Interval P value
Older Age (per yr) 1.03 1.01 1.04 <0.01
Employed 0.56 0.42 0.73 <0.01
Alternative Rx 1.46 1.06 2.01 0.02
Protease Ever 2.63 1.89 3.66 <0.01
*Duration of 1.35 1.15 1.58 <0.01
Stavudine Therapy

* Per 12 months of therapy

b. 52

Variable Adjusted Odds 95% Confidence Interval P value
Ratio

Older Age (per yr) 1.03 1.01 1.05 <0.01

Employed 067 0.49 0.91 0.01

Alternative Rx 1.51 1.05 2.19 0.02

*Duration of 1.32 1.13 1.53 <0.01

Lamivudine Therapy

* Per 12 months of therapy
$Based on 977 of 1035 individuals with complete data
2 Based on 725 of 762 individuals with complete data




4.5 DISCUSSION

To our knowledge this study is the first to estimate prevalence and describe correlates of
HIV-related lipodystrophy syndrome based on patient self-report through systematic inquiry
within a large population-based sample. Patient report of adverse reactions are traditionally
monitored through open-ended questioning, systematic symptom checklists or spontaneous
report. Systematic inquiry, while optimising event capture may be associated with increased
risk of false positives while other techniques may result in underestimates®”*°. This
technique, in conjunction with what may be a liberal definition of lipodystrophy in comparison
to that recently proposed18 may overestimate the prevalence of morphological symptoms in
our population. As regards metabolic abnormalities, these may be under reported here as
above normal triglyceride and cholesterol levels may not be communicated to patients or recall
of such communications may be poor. Reliance on self-reported data for morphological
abnormalities in the absence of clinical evaluation and validation can also be problematic.
Clearly, however, clinical validation can only occur when adverse events are associated with
measurable signs with well defined boundaries. The limits of morphological changes that
indicate lipodystrophy have yet to be clarified. Moreover, the use of individual clinical
examination is impracticable for broad scale population-based monitoring of known
abnormalities or in routinq post-marketing surveillance for emerging side effects in general.
In terms of morphological abnormalities associated with lipodystrophy, in the most
comprehensive Study to date, Carr and colleagues reported a 98% concordance between
patient self-report using systematic inquiry and the findings of clinical examination'®.

We have estimated that ‘lipodystrophy affects appfoximately one half of individuals
accessing antiretroviral therapy in British Columbia. The most commonly reported symptoms

were changes in fat distribution in the form of either peripheral wasting or centripetal obesity
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while buffalo hump and laboratory abnormalities were less commonly reported. Others have

41,42

reported similar’ " or higher4’43_ rates of prevalent morphological changes while most clinical

studies indicate a greater rate of triglyceride and cholesterol abnormalities*>***.

Among participants_na'l've to protease inhibitors, 27% were identified as having probable
lipodystrophy illustrating that key symptoms of lipodystrophy may occur among persons
never exposed to protease inhibitors. This finding is consistent with that of studies which have
identified symptoms in protease naive populations or specifically related to nucleoside or non-
nucleoside therapies>* 229314445

Univariate analyses revealed statistically significant associations between patient and
treatment characteristics and symptoms providing an important basis for comparison to prior
reports. Most notably, use of specific protease inhibitors has been associated with various
morphologic and metabolic abnormalities™'®*'***’_ In univariate analyses our findings were
similar with significantly increased risk of lipodystrophy associated with each protease
inhibitor examined, a finding not confirmed in multivariate analysis. This exemplifies the
importance of adjustment for confounding and collinear variables.

In multivariate analysis, older age, unemployment and use of alternative therapies were
associated with increased risk of prevalent lipodystrophy. While many studies have not
reported on factors other than treatment modalities, older age has been identified as a risk
factor by others'’2. The stability of this association after comprehensive adjustment for
clinical and therapeutic factors indicates either a complex function of duration of infection,
disease stage at therapy initiation and therapeutic strategies or, conversely, a true age effect.

The latter is consistent with the notion that symptoms of lipodystrophy may be associated with

mitochondrial abnormalities which may accrue with age46.
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The increased risk of lipodystrophy among those using ingested alternative treatments is
intriguing. The use of such therapies has been related to disease stage among individuals with
HIV/AIDS"Y. These analyses however, included non-invasive/ non-ingested therapies. In fact
further analysis revealed no significant association between adjunct utilization and AIDS
diagnosis, CD4 count or plasma viral load. A second possibility- an association between
compliance with antivirals and use of complementary therapies- was also ruled out in our
cohort. It may be that the relationship is a function of temporality with those suffering from
side effects implementing alternative therapies to treat these adverse responses. Additional
research is currently underway to explore factors motivating the use of ingested
complementary therapies. Lastly, these findings may be the result of reporting bias with those
using adjuncts being more aware of morphological alterations.

The role of employment status has not previously been reported. In all likelihood the
observed relationship is a function of temporality, with those experiencing morphological
abnormalities being more likely to cease work as a result. It does not appear that employment
acts as a marker of disease stage or severity in this cohort as no associations between
employment status and CD4 count, viral load or AIDS diagnosis were found. Given the
Canadian system of universal and free access to primary and specialised health care in
conjunction with the centralised overseeing by experts of all antiretroviral prescriptions
written within the drug treatment program, it is unlikely that this population is receiving sub-
optimal or differential care. Nor does employment act as a marker of inadequate nutrition
resulting in weight loss which might be interpreted as lipodystrophy-associated wasting. No
difference was found in lipodystrophy status based on participant's responses to a survey
question asking directly whether they had experienced weight loss due to inadequate nutrition

(Chi squared p=0.413).
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Increased risk of lipodystrophy was associated with protease inhibitor use and stavudine
therapy duration after adjustment for duration of any therapy, use and duration of class
specific therapies, adherence and clinical characteristics. Among those not naive to protease
inhibitors the risk of lipodystrophy was associated with the duration of lamivudine therapy
after adjustment for duration of protease inhibitor use, duration of use of each specific
antiretroviral therapy and number of concurrent therapies. Duration of stavudine and
lamivudine therapy do not appear to simply reflect total therapy or nucleoside duration as a
repeated analysis forcing the entry of these latter two variables resulted in similar odds ratios.
and 95% confidence intervals for all previously significant variables.

The results implicating nucleoside analogue use are in agreement with others who have
identified an increased risk of symptoms associated with these agents®"**. Recently presented
data indicates that the duration of stavudine and lamivudine as well as indinavir and saquinavir
are associated univariately with increase risk of lipodystrophy'’. Carr and colleagues showed
stavudine use to be associated with peripheral lipoatrophy and lamivudine duration with
abdominal obesity and buffalo hump while protease inhibitor duration was associated with all
three symptom groups°>. The preliminary results of a French study also indicate a relati'onship
between lipoatrophy and stavudine use®.

Caution is warranted in interpreting these findings as the cross-sectional nature of the
study precludes drawing conclusions regarding causality. Moreover, while this study is
population-based it is reliant on voluntary responses from participants who may not be
representative of all persons treated in British Columbia or elsewhere.

These issues not withstanding, the inordinately high prevalence of both lipodystrophy
syndrome and its component symptoms identified through self-report within a large

observational, population-based treatment program by individuals representing a broad
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spectrum of those living with HIV/AIDS and utilizing a wide variety of antiretroviral
regimens is of grave concern. Most pressing is the implication of protease inhibitors and
nucleoside analogues, drugs widely prescribed both as first line agents and throughout disease.
At a time when these therapies can finally offer some hope to persons with HIV/AIDS, the
emergence of such side effects further complicates an already difficult task. Morphologic
abnormalities can be disfiguring and often frightening as they may be experienced as one of
the first overt physical manifestations related to HIV disease. The subjective perception of
these events by those receiving therapy may be of importance beyond that of strict clinical
relevance. Significant declines in morbidity and mortality noted among those living with
HIV/AIDS directly attributable to therapeutic advances may be offset if individuals decide to
alter, abandon or eschew highly active antiretroviral therapy due to the occurrence or fear of
such events. Prevention and treatment of side effects as well as an understanding of their
impact on tieatment decisions is imperative if we are to continue successfully towards a goal

of long term care through pharmacological management.

4.6 SUMMARY

Symptoms consistent with lipodystrophy syndrome are highly prevalent. Based on a
cross-sectional analysis of prevalent cases, this study provides preliminary information about
factors which may be associated with the symptoms of HIV-associated lipodsytrophy
syndrome. In the next chapter estimates of incidence are determined and we refine our

analysis, identifying possible predictors of symptoms using prospectively accrued cases.
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CHAPTER 5
INCIDENCE OF LIPODYSTROPHY-ASSOCIATED MORPHOLOGIC AND LIPID

ABNORMALITIES

5.1 FORWARD

This manuscript is currently under review as "Antiretroviral Treatment Patterns and
Incident HIV-Associated Morphologic and Lipid Abnormalities in a Population-Based
Cohort." with the Journal of Acquired Immune Deficiency Syndromes. This study was
initiated in August of 2000 and completed in September of 2001. Co-authors include all thesis

committee members and Mr. Keith Chan.

5.2 INTRODUCTION

Standard care with potent multi-drug regimens has resulted in reduced morbidity and
mortality among persons with HIV infection'. Such advances, however, have been tempered
by reports of adverse events associated with highly active antiretroviral therapy. Of particular
concern is the emergence of morphologic and metabolic abnormalities often referred to as
HIV-related lipodystrophy syndrome. Morphologic changes, include localised
lipohypertrophy (fat accumulation) in the abdomen and breasts and dorso-cervical region
("buffalo hump"), and lipoatrophy (fat wasting) in the face, arms, legs and buttocks®>. These
re-distributions in body fat (lipodystrophy) often occur with concurrent metabolic changes
including, but not limited to, hypercholesterolemia and hypertryglyceridemiaz’4’6.

Estimates of symptom prevalence vary widely with abnormalities reported among 18%

to 70% of study subjects’. Initial reports regarding the etiology of lipodystrophy syndrome-

related symptoms were similarly variable. Temporal coincidence as well as case series or




clinic based studies suggested an association between various symptoms and the use of

protease inhibitors® 2. Conversely, others noted symptoms among subjects naive to

3,14,15 16,17

proteases or related to nucleoside analogue reverse transcriptase inhibitor therapy
More recent studies and those of more inclusive and rigorous design have yet to clarify the

etiology of these symptoms with continued findings of symptoms related to either or both of

15,17-21 15,17,21-26

protease inhibitor use and exposure to nucleoside analogues as well as other
patient and clinical characteristics. Continued uncertainty recently prompted the United States
Food and Drug Administration to require the makers of antiretrovirals to include information
regarding symptoms associated with lipodystrophy with all antiretroviral medications.

The noted inconsistencies may, in part, be due to variations in diagnostic criteria, study

sample selection methods, and outcome measurement techniques. Even well designed studies

115:21.27.28 18,19,24,26

often continue to be based on cross sectiona , and/or retrospective analyses.
Many focus on highly selected subjects in terms of disease stage, treatment facility and current
or past treatment exposure™Z°. Such studies can provide important data and have many
advantages, however, they are subject to biases due to recall, diagnostic and exposure
suspicion and are limited in terms of the generalizability of study findings.

Studies based on unselected patient populations, while susceptible to other limitations,
are needed to provide complimentary data regarding the occurrence and possible predictors of
these symptoms under conditions of broad access to standard clinical care. We report here the
annual incidence of lipodystrophy-associated symptoms in a population-based observational

cohort under conditions of universal access to treatment among persons representing a broad

spectrum of historical and recent treatment patterns. Factors associated with incident

symptomology are identified and the implications of these findings discussed.




5.3 METHODS

The HIV/AIDS drug treatment program of British Columbia, Canada provides
antiretroviral medications free of charge to all eligible province residents and is the only
source of no-cost anti-HIV medications in the province. To be eligible, individuals must be
confirmed HIV positive, have a CD4 count of < 500 cells/mm?® and/or plasma viral load of >
5,000 copies/ml as is commensurate with current recommendations®®. All medical visits and
laboratory monitoring are also provided at no cost.

Individuals are automatically entered into the treatment program when first prescribed
any antiretroviral agent by a physician in British Columbia. At entry and subsequent
physician visits complete history of antiretroviral use, baseline CD4 count and plasma viral
load, and diséase stage are recorded. Typically patients are followed-up at one to three-month
intervals at which time prescriptions are renewed or amended and laboratoi'y parameters are
re-evaluated. For all patients a complete prospective record of antiretroviral therapy utilisation
and clinical status is thus maintained.

At entry and at each annual anniversary, program participants provide additional data
through a voluntary self-administered questionnaire. Data collection includes socio-
demographic characteristics, general health, body weight, and the occurrence of more than 40
established and possible therapy-related symptoms. These last include: fat wasting in the face,
arms or legs; abdominal weight gain; breast enlargement; buffalo hump; increased
triglycerides; and increased total cholesterol.

Information regarding possible or known adverse drug effects is reliant on self-report.

Patients are, however, instructed to report increased triglyceride and cholesterol levels only if

they have been told that they have these abnormalities by their physician. Guidelines




distributed to all antiretroviral prescribers recommend fasting lipid tests as standard care.
Local laboratory standards define the upper limit of normal for fasting triglycerides and total
cholesterol as 2.3 mg/dL. (mmol/L) and 5.2 mg/dL. (mmol/L) respectively.

The study sample was comprised of all individuals who completed annual questionnaires
between September 1998 and November 1999 and second successive annual questionnaire
between November 1999 and December 2000.

Outcomes of interest included incident cases of lipoatrophy, lipohypertrophy, any
lipodystrophy (either lipoatrophy or lipohypertrophy) and lipid abnormalities (increased
triglycerides and/or cholesterol). Incident cases by symptom were defined ‘as those not
reporting the symptom(s) of interest at baseline but reporting the symptom(s) at one year
follow-up. To determine whether change in body weight might contribute to self-report of
morphologic changes, incidence of lipoatrophy and lipohypertrophy were re-calculated
excluding patients with weight changes of greater than ten pounds over the study period.

| Initially, correlates for incident cases of each of lipoatrophy, lipohypertrophy and lipid
abnormalities were identified using Chi squared or Fishers exact tests for dichotomous or
categorical variables and Wilcoxin Rank Sum tests for continuous variables. Explanatory
variables and possible confounders investigated for each outcome included: age; gender;
ethnicity (Caucasian, Canadian Aboriginal or other); transmission risk group; baseline CD4
couﬁt (célls/mm3 ) and plasma viral load (copies/ml); change in CD4 and plasma viral load
between baseline and follow-up; and baseline AIDS diagnosis. History of antiretroviral use
was also examined including total real-time duration in months of any antiretroviral therapy
and of three therapy classes: protease inhibitors; nucleoside analogues; and non-nﬁcleoside
reverse transcriptase inhibitors. Recent therapy conditions examined use and duration of

therapy by class in the two years prior to follow-up. Similar agent-specific analyses were
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conducted for each of the four protease inhibitors, five nucleosides and three non-nucleoside
agents commonly available.

Subsequent backwards stepwise logistic regression assessed independent effects of
explanatory variables on the presence of lipoatrophy, lipohypertrophy and lipid abnormalities.
For each model building run all variables found to be significant at the p<0.05 level in
symptom group-specific univariate analyses were offered for inclusion. All reported p-values

are 2-sided.

5.4 RESULTS

Baseline data was provided by 1261 individuals of whom 745 (59%) completed one year
follow-up and were eligible for the present study. Baseline comparison of eligible and
excluded individuals (Table 5.4.1) indicated variation in socio-demographic and clinical
characteristics, however, no significant differences in therapeutic regimens were found.

Table 5.4.2 summarises incidence rates by symptom among individuals not reporting the
symptom at baseline. Incidence was 20.8% for lipohypertrophy (with an incidence of 6% for
buffalo hump alone), 27.3% for lipoatrophy, 10.0% for elevated triglycerides and 16.9% for
high cholesterol. Twenty seven percent reported having lost, and 23.3% having gained at least
10 pounds in the year preceding follow-up. After exclusion of subjects with weight change
from the calculation of lipohypertrophy and lipoatrophy, the incidence of these symptoms
declined to 16.9% and 24.0% respectively.

Overall, 368 (49%) of the 745 individuals reported at least one symptom associated with
lipodystrophy at baseline. The majority of the remaining 377 individuals at risk for
development of first lipodystrophy-related symptom were Caucasian and male (Table 5.4.35.

Sixty four percent had greater than a high school education and 57% were employed. Sexual
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contact was reported as the most likely mode of infection in 73% of cases while 25% cited
injection drug use. Median CD4 count was 400 cells/mm’ (IQR 240-550), 21% had been
diagnosed as having AIDS, and 72% of pétients had plasma viral load below 400 copies/ml.

In terms of past treatment use, 64.5% of the 377 subjects had ever used protease
inhibitors, 100% had ever used nucleosides and 49.6% had been exposed to non-nucleoside
therapies. Regarding therapy strategies in the two years preceding final follow-up, 63.1% had
used protease inhibitor, 98.9% nucleoside, and 49.3% non-nucleoside inclusive regimens.

In an overall comparison of individuals with any incident symptom and those remaining
symptom-free (Table 5.4.3), none of the personal (age, education level, employment or
ethnicity) or clinical factors including plasma viral load, change in plasma viral load, CD4 at
entry or change in CD4 count over follow-up period or baseline therapeutic class or strategy
with the exception of male gender and diagnosis of AIDS, were associated with symptom
development. Recent use of either protease or non-nucleoside class therapies, however,
appeared to impose increased risk (both p<0.02) of incident symptomology. None of the
variables related to nucleoside use were of statistical significance, however, exposure to this
therapy class was ubiquitous.

Detailed univariate evaluation of recent therapy by symptom is shown in Table 5.4.4. In
general terms this analysis indicates increased unadjusted odds ratios for lipoatrophy,
lipohypertrophy and lipid abnormalities among those having used any protease inhibitor in the
prior two years. Moreover, results were relatively consistent across individual drugs in this
class. In contrast, among nucleosides, only stavudine use was associated with morphologic
symptoms, but had no effect on lipid profiles. Non-nucleoside class therapies overall, and

nevirapine and efavirenz in particular, were marginally implicated only in lipohypertrophy.
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Tables 5.4.5a through ¢ summarise the findings of multivariate analysis for each of
peripheral wasting, lipohypertrophy and cholesterol and triglyceride abnormalities. Incident
lipoatrophy was associated with duration of stavudine use in the past two years with increased
risk of 18% for every 3 months of use (AOR 1.18; 95%CI 1.09, 1.27) and having been
diagnosed with AIDS (AOR 2.07; 95%CI 1.20, 3.56). Risk of lipohypertrophy increased with
use in the past two years of protease inhibitor class (AOR 3.53; 95%CI 1.81, 6.86) and
stavudine containing regimens (AOR 3.67; 95%CI 1.61, 8.38). Newly occurring cholesterol
or triglyceride abnormalities were associated with the use of protease inhibitor class inclusive
therapy in general (AOR 7.17; 95%CI 2.46, 20.96) and the duration of ritonavir specifically
(AOR 1.12; 95%CI 1.04, 1.21).

In sub-analysis limited to those without weight change (data not shown), any
morphologic change was associated with stavudine (AOR 3.45 95%CI 1.33, 9.03) and
ritonavir (AOR 3.20 95%CI 1.59, 6.43) use in the past two years and duration of nelfinavir
inclusive regimens in particular over the past two years (AOR 1.23 95%CI 1.02, 1.48).

No significant interactions were observed in these analyses.
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Table 5.4.1: Characteristics of 745 Study Subjects and Remaining 516 Drug Treatment

Programme Participants

Characteristic Excluded Subjects Study Subjects
n (%) n (%) P value
Gender <0.001
Male 455 (88) 701 (94)
Female 61 (12) 44 (6)
Age 40 (35-45) 42 (37-49) 0.001
Education <0.001
< High school 264 (51) 267 (36)
> High school 252 (49) 478 (64)
Employed <0.001
Yes 198 (39) 360 (49)
No 306 (61) 368 (51
Ethnicity <0.001
Aboriginal 79 (15) 31 (8)
Caucasian 368 (71) 368 (82)
Other 69 (13) 79 (11)
Alternative Rx 0.100
Yes 99 (20) 171 (24)
No 393 (80) 537 (76)
Median CD4 (IQR) 350 (190-510) 420 (280-590) <0.001
AIDS Diagnosis 127 (40) 189 (25) 0.760
Plasma viral load<400
copies/ml 308 (60) 549 (74) <0.001
Baseline Therapy Class
| Protease inhibitor 299 (58) 425 (57) 0.701
| Nucleoside 484 (94) 709 (95) 0.413
Non-nucleoside 195 (38) 308 (41) 0.222
Baseline Strategy 0.257
Monotherapy 1(0.2) 1(0.1)
Dual therapy 65 (13) 75 (10)

Triple or more 426 (87) 645 (89)




Table 5.4.2: Annual Incidence of Lipodystrophy Associated Symptoms Among

745 Participants
Symptom (A) Symptom free (B) Symptomatic Annual
98/99 99/00 Incidence
n n B/A (100%)
All subjects
Lipohypertrophy* 481 100 20.8
Lipoatrophy 474 129 27.2
Any lipodystrophyt 377 124 329
Elevated triglycerides 670 67 10.0
Elevated cholesterol 654 104 15.9

*Lipohypertrophy includes central hypertrophy, breast enlargement and buffalo hump
tAny morphologic change (lipohypertrophy or lipoatrophy)




Table 5.4.3: Characteristics of 377 Participants Without Symptoms at Baseline:

Incident Cases and Those Remaining Symptom Free

Characteristic Incident Symptoms Asymptomatic
(n=124) n (%) (n=253) n (%) P value
Gender* 0.033
Male 122 (98) 236 (93)
Female 2(2) 17 (7)
Age 41 (37-48) 41 (36-47) 0.247
Education 0.240
< High school 50 (40) 86 (34)
> High school 74 (60) 160 (66)
Employed 0.294
Yes 64 (53) 146 (59)
No 56 (47) 101 (41)
Ethnicity 0.658
Aboriginal 12 (10) 21(8)
Caucasian 95 (76) 204 (81)
Other 17 (14) 28 (11)
Protease inhibitor
Used past 2 yrs
Yes 94 (76) 144 (57) <0.001
No 30 (24) 110 (43)
*Duration (IQR) - 21 (3-35) 10 (0-32) 0.003
Nucleoside
Used in past 2 yrs
Yes 124 (100) 248 (98) 0.127
No 0(0) 5@
*Duration (IQR) 43 (29-63) 21 (24-59) 0.169
Non-nucleoside
Used past 2 yrs 0.005
Yes 74 (60) 112 (44)
No 50 (40) 141 (56)
*Duration (IQR) 3 (0-18) 0(0-13) 0.029

* Total duration in months since first therapy initiation
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Table 5.4.3 Cont.: Characteristics of 377 Participants Without Symptoms at Baseline:

Incident Cases and Those Remaining Symptom Free

Characteristic Incident Symptoms Asymptomatic
(n=124) n (%) (n=253) n (%) P value
Median baseline CD4 370 410 0.218
(IQR) (200-570) (250-545)
Change in CD4 50 (-20, 130) 30 (-25, 120) 0.424
Plasma viral load < 400 87 (70) 183 (72) 0.661
copies/ml
Change in viral load -314 (-1365, -4) -314 (-400, -4) 0.390
AIDS 0.001
Yes 38 (31) 42 (17)
No 86 (69) 211 (83)
Baseline Therapy Class
Protease inhibitor 72 (58.1) 127 (50) 0.151
Nucleoside - 122 (98) 242 (96) 0.235
Non-nucleoside 47 (38) 78 31) 0.171
Baseline Strategy 0.071
Monotherapy 0(@0) 1(.5)
Dual therapy 18 (15) 50 (24)

Triple or more 105 (85) 187 (76)
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Table 5.4.5: Possible Predictors of Incident Lipoatrophy (a); Lipohypertrophy (b); and
Lipid Abnormalities (c) Among 377 Participants not Symptomatic at

Baseline.

a. Lipoatrophy

Adjusted Odds 95% Confidence P value

Variable* Ratio Interval
Stavudine durationf 1.18 1.09, 1.27 <0.001
(past 2 years) '
AIDS 2.07 1.20, 3.56 0.009
/By quarter year increments
b. Lipohypertrophy

Adjusted Odds 95% Confidence P value
Variable* Ratio Interval
Protease inhibitor 3.53 1.81, 6.86 <0.001
Stavudine 3.67 1.61, 8.38 0.002
c. Lipid Abnormalities

Adjusted Odds 95% Confidence P value
Variable* Ratio Interval
Protease inhibitor 7.17 2.46, 20.96 <0.001

Ritonavir durationf 1.12 1.04, 1.21 0.003
(past 2 years) ‘

*All therapy variables refer to use in the past 2 years unless otherwise indicated.

f By quarter year increments
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5.5 DPISCUSSION

The data presented here based on prospectively accrued incident cases of lipodystrophy-
associated symptoms suggests that morphologic and lipid abnormalities have a high rate of
incidence in the general population of patients using antiretroviral therapies. Emergence of
symptoms is associated with exposure both to protease inhibitors and stavudine containing
regimens after adjustment for multiple explanatory variables providing evidence of a causal
relationship.

The use of a large population-based sample representing a broad spectrum of subjects,
including detailed treatment information, and analyses adjusted for a large number of possible
confounders are unique aspects of this study as is the prospective nature of case accrual. The
importance of these features has been established in relation to epidemiologic coherence in
studies of lipodystrophy3 % Our study and its findings are, however, not without limitations.
This sample is not necessarily representative of all persons receiving treatment in British
Columbia or elsewhere. Comparison of eligible and ineligible treatment program participants
indicated differences in personal and clinical characteristics, however, treatment patterns- the
variables clearly of greatest relevance here- were similar. Lipid abnormalities may be under
reported in our cohort if physicians did not apprise patients of these findings or if patient recall
was poor. Self report of morphologic abnormalities via systematic inquiry, while it optimises
event capture, may lead to over-reporting. However, self-report of morphologic symptoms has
been shown to be highly concordant with findings of physician exam in clinical studies'’.
Furthermore, while clinical validation would be considered the "gold standard”, self report has
some unique features. Most importantly, the subjective perception of morphologic changes as

measured using self-report methods is likely to be of greater relevance to actual treatment

patterns. Secondly, until such time as clear diagnostic criteria for case identification are




developed and widely accepted, self report may prove to be more consistent in any particular
cohort or patient group.

- The inordinately high incidence of lipodystrophy and its component symptoms is of
great concern. Many studies have provided estimates of prevalence, however, few have
reported incidence data based on prospective follow-up. Available estimates based on pre-
treated individuals are similar to those obtained in the present study. One recent study using
retrospective-prospective methodology reported a cumulative incidence of 29% for any
morphologic abnormality among persons on protease inhibitor inclusive triple regimens after a
median of 20 months of exposure26. A further study comparing dual protease inhibitor only
versus dual protease plus a nucleoside reported overall incidence of morphologic changes
subjectively identified by study physicians to be 17% over the 96 week follow-up period®.
These figures vary little from incidence proportions reported among persons initiating for
therapy for the first time. For instance, a cohort of therapy naive patients using highly active
antiretroviral regimens reported a prevalence of 17% after a median of 18 months®!.

Similarly, a study of 121 persons treated with highly active antiretroviral therapy for more
than 6 months during primary HIV infection reported a cumulative incidence of morphologic
changes of 18% at 24 months™.

Univariate analyses revealed associations between treatment characteristics and both
incident peripheral fat wasting and lipohypertrophy. Early studies based on univariate
analyses as well as more recent studies have related use of specific protease inhibitors or this
class of therapy in general or the use of nucleosides to the occurrence of the general features of
lipodystrophy syndromez’l 115,16,19.22,33,34
Several recent studies have included analyses by morphologic phenotype. Our findings

suggest an independent effect of protease inhibitor class therapy in the development of both
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lipohypertrophy and above normal triglyceride and cholesterol levels. Moreover, multivariate
analyses controlling for confounding and collinear variables indicated protease inhibitor class
use in the previous two years being of primary importance. We did not confirm any
independent protease agent-specific associations, nor association with total duration of
protease inhibitor use or therapy exposure overall. Some studies have not found associations
between protease inhibitor therapy and morphologic symptoms. For example preliminary
cross sectional analysis from the LIPOCO study reported no association between morphologic
changes and protease inhibitor class therapy overall?®. In detailed analysis of protease
inhibitors they also reported no drug specific associations among the 100 protease exposed
subjects studied. Similarly, results from the Aquitaine cohort indicated no effects related to
various treatment strategies®’. For the most part, however, protease inhibitor use or highly
active antiretroviral therapy in general have been implicated in fat redistribution. An ongoing
prospective cohort study of 494 persons treatment naive at baseline has reported associations
between triple therapy duration and both lipodystrophy overall and lipoatrophy as well as a
marginal association between indinavir duration and lipohypertrophy”. A further study of
individuals exposed to highly active antiretroviral therapy noted significantly increased risk of
lipohypertrophy with protease inhibitor class therapy, however, analysis by protease
component was not conducted®.

Above normal triglyceride and cholesterol levels in our cohort were related only to
protease inhibitor inclusive regimens and, specifically, the duration of therapy with ritonavir.
These findings are compatible with previous reports regarding these abnormalities in the
context of lipodystrophy syndrome and with the generalised effects of protease inhibitors on

lipid profiles' 1123637 " Thjs consistency is also reassuring in light of the self-reported nature of

laboratory abnormalities presented here.




Our findings indicate the independent role of stavudine in both incident lipoatrophy and
lipohypertrophy. These findings concur with a recent case-control study of protease inhibitor
naive, nucleoside exposed individuals which implicated current stavudine use with both
symptom phenotypes”. The aforementioned LIPOCO study also implicated stavudine use in
peripheral lipoatrophy and in morphologic changes overall, however, with only nine subjects
experiencing pure lipoatrophy analysis restricted to this symptom group was not possiblezs.
Martinez et al. recently reported a 16% increase in the risk of lipodystrophy with lipoatrophy
for every additional six months of stavudine use, a finding similar to the 18% increased risk
per quarter reported here®!. This study, however, was restricted to individuals on protease
inhibitor containing regimens and concluded that the use of specific drugs is not significantly
associated with lipodystrophy overall. The HIV Outpatient Study has also reported increased
risk of moderate or severe lipoatrophy, assessed cross sectionally, associated with the use of
stavudine and having used indinavir for greater than two yearsn. A prospective study of
progressive lipoatrophy has reported increased risk with pre-highly active therapy duration of
dual nucleoside therapy and stavudine duration®®. This study also noted shorter time to onset
of symptoms among those using triple regimens including a protease inhibitor and two
nucleosides, particularly those containing stavudine in comparison to zidovudine. Conversely,
a second study directly comparing zidovudine and stavudine as the backbone nucleoside
component of highly active therapy regimens found no independent effect of stavudine on the
development of any symptoms35.

Several studies have also indicated non-treatment risk factors such as patient age and
genderZ" 27,31 In agreement with the findings presented here, other studies have not

2,18,11

confirmed these reports . It has also been suggested that immune recovery during

treatment may have an impact on the likelihood of morphologic changes's’zl’3 2 but others have
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noted no relationship26’30. We found no significant differences in change from baseline of
either CD4 or plasma viral load associated with incident symptomology. It is important to
note that the studies reporting positive relationships do not appear to have adjusted analyses
for adherence. If lipodystrophy-related symptoms are indeed direct adverse effects of
antiretfoviral agents we might expect to see both increased rates of lipodystrophy symptoms
and the greatest clinical gains in among those highly adherent to therapy or at least with higher
than mean plasma drug levels.

The sub-analysis of those without changes in weight had patterns of association similar
to those seen in our cohort overall with the exception that AIDS was no longer independently
associated with morphologic changes. This may indicate some difficulty in distinguishing
disease associated weight loss from lipodystrophy-specific adipose wasting. Others have
noted decreases and increases in body mass index associated with clinically validated reports
of lipoatrophy and lipohypertrophy respectively17’21’27. These findings may suggest that
changes in body weight are a true feature of some aspects of lipodystrophy syndrome for some
individuals.

In general, it remains difficult to compare study findings regarding treatment impact on
lipodystrophy-associated morphological changes due to variations in sample selection,
diagnostic criteria, outcome measurement tools, selection of historical and current treatment
variables and methodological differences in retrospective, cross sectional and prospective
approaches. Despite these variations, the data presented here in conjunction with other recent
studies suggest a coherent epidemiologic picture. High incidence rates of lipodystrophy-
associated abnormalities, the indication of first line therapeutic agents in their occurrence and
the possible relative unimportance of patient demographic characteristics, clinical status or

immune reconstitution have implications for evolving treatment patterns.

I
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High risk of eventual symptom occurrence may result in fear of adverse events thus
impacting patterns of treatment seeking and initiation. The psycho-social impacts of self-
perceived morphologic changes also require consideration. The relevance, if any, of these
events to patterns of therapy discontinuation or change and adherence have not been well
described. Improved surveillance, further etiologic inquiry and an understanding of the
interrelationships between treatment acceptance and utilisation and lipodystrophy is
imperative in our continued efforts to provide effective and acceptable long-term

pharmacological management to those living with HIV disease.

5.6 SUMMARY

This study indicates that the incidence of morphologic and metabolic abnormalities is
high among persons utilising antiretroviral therapy. However, it is difficult to delineate
treatment effects. This cohort is comprised of individuals who have initiated therapy recently
as well as those exposed to prolonged duration of treatment. It is also challenging to
determine whether emerging events are due to current or past treatments given that regimens
change frequently. In an attempt to limit the roles of long term therapy including a wide
variety of agents the next chapter presents findings based on a sample of individuals with

relatively short duration of treatment and, in a sub-analysis, exposure to a single therapeutic

regimen.
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CHAPTER 6
CUMULATIVE INCIDENCE OF LIPODYSTROPHY-ASSOCIATED MORPHOLOGIC
AND LIPID ABNORMALITIES AMONG TREATMENT NAIVE INDIVIDUALS

INITIATING ANTIRETROVIRAL THERAPY

6.1 FORWARD

This manuscript is currently under review as “Incidence of Morphologic and Lipid
Abnormalities: Gender and Treatment Differentials After Initiation of First Antiretroviral
Therapy” with The International Journal of Epidemiology. This study was initiated in July of

2001 and completed in November of 2001. Co-authors include all thesis committee members.

6.2 INTRODUCTION

Standard care with highly active triple combination antiretroviral therapy for HIV
infection has been linked to the emergence of morphologic and lipid abnormalities often
appearing in constellation as a syndrome of HIV-associated lipodystrophy'. Morphologic
changes include localised lipohypertrophy of the abdomen, breasts and dorso-cervical region,
and peripheral lipoatrophy of the face, buttocks, arms and legs'?. Metabolic changes include
increased cholesterol and triglyceride levels'?.

Cross sectional and retrospective analyses indicate prevalence rates ranging from less
than 10% to greater than 80% for these abnormalities (for a review see’). While the etiology
of these abnormalities remains obscure, reports have identified increased risk associated with

1,2,5-8

exposure to protease inhibitors and nucleoside analogue reverse transcriptase inhibitors

7911 among other factors.

(nucleosides)
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Inconsistencies in study findings may be due to variations in diagnostic criteria or
outcomes assessment. While objective methods such as DEXA, computed tomography, and
magnetic resonance imaging have been used, the resulting data is not well standardised in the
context of HIV-associated lipodystrophy. These techniques can also be prohibitively costly
and difficult to access. Therefore, many larger studies have relied on patient self-report and
subjective/semi-qualitative clinical exam®'!"'8 Patient self-report, while subject to
misclassification, has been shown to be highly concordant with clinical findings of
morphologic abnormalities’. Variability may also be due to differences in study design.

Many etiologic investigations have relied on cross sectional'®'*'%' and/or retrospective”’l&20

analyses or have included highly selected study subjectsls’lg’zo.

Neither the incidence of lipodystrophy-associated abnormalities nor the possible
predictors of emerging symptoms subsequent to first initiation of standard therapy have been
well described. Here we report the cumulative incidence and possible predictors of

lipodystrophy-associated symptoms based on prospective self-report data from an

observational cohort of persons initiating a variety of antiretroviral regimens.

6.3 METHODS

In British Columbia, Canada, the distribution of antiretrovirals free of charge to all
eligible province residents is centralised in a provincial HIV/AIDS drug treatment program.
All patients are registered in the program when first prescribed any antiretroviral agent. A
complete prospective record of all therapies prescribed is maintained in addition to
demographic and clinical data. Consenting patients provide additional information, including
the occurrence of known or suspected adverse drug effects, through annual voluntary self-

administered questionnaires. Since October of 1998, these have included symptoms
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associated with lipodystrophy syndrome including lipoatrophy of the face, arms or legs,
lipohypertrophy (weight gain in the abdomen or breasts and/or buffalo hump) and increased
cholesterol and triglycerides.

The study population for the present analysis included antiretroviral naive individuals
who initiated treatment between October 1998 and May 2001 and provided completed data
regarding the occurrence of adverse drug effects at least three months and no more than
twenty-four months after therapy initiation.

A broad range of socio-demographic and clinical characteristics were investigated in
preliminary bivariate analyses. These included patient age, ethnicity, gender, employment
status, education level, transmission risk group, plasma viral load and CD4 cell count at
baseline, and change in plasma viral load and CD4 over follow-up. Treatment variables
assessed included initial prescription of therapy by regimen makeup, therapy class inclusion
and total duration by ciass and by agent for each of four protease inhibitors, five nucleosides
and three non-nucleoside reverse transcriptase inhibitors. Variables significant at the p<0.05
level were offered for inclusion in logistic modelling to assess independent contributions to
each of four incidence outcomes: lipoatrophy; lipohypertrophy; dyslipidemia; and mixed
lipodystrophy (defined as having both peripheral lipoatrophy and one or more areas of
lipohypertrophy). Initial models were conducted as intent-to-treat, retaining all subjects
grouped for analysis by initial treatment regimen. A sub-analysis was restricted to those

persons who remained on the initial treatment regimen throughout follow-up.

6.4 RESULTS

Table 6.4.1 summarises initial prescribed regimens, the proportion of subjects remaining

on initially prescribed therapy and duration of follow-up for the 366 subjects eligible for




analysis. Thirty percent of individuals initiated antiretroviral treatment with regimens.
including two or three nucleosides and one non-nucleoside, 49% with two or three nucleosides
plus a protease inhibitor, 10% used two protease inhibitors including ritonavir as a boosting
agent, and 11% were restricted to dual nucleoside therapy. Overall, 59% of subjects initiated
therapy with protease inhibitor containing regimens, 30% with non-nucleosides, and 100%
utilised nucleoside inclusive regimens. In terms of non-treatment characteristics median age
was 38 years, 68% were Caucasian, 89% male, 52% had greater than a high school education
and 47% were employed. Median CD4 count at entry was 320 cells/mm® (IQR 100-430),
median plasma viral load was 66,500 copies/ml and 16% had been diagnosed as having AIDS.
Over the course of follow-up the median decline in plasma viral load was 66,298 copies/mL
and CD4 cell counts increased by 120 cells/mm’

In total, 216 (59%) of those initiating treatment remained on their first prescribed
regimen at follow-up. These subjects did not differ substantially from the study group overall
in terms of baseline characteristics or éhanges in laboratory markers (data not shown).

After a median duration of therapy of 12 months (range 3 to 23 months) the cumulative
incidence was 29% for lipohypertrophy, 23% for lipoatrophy, 9% for increased cholesterol or
triglycerides and 13% for mixed syndrome.

Table 6.4.2 summarise the findings of multivariate analysis for each of lipohypertrophy,
lipoatrophy, dyslipidemia and mixed lipodystrophy in the cohort overall. Both incident
lipoatrophy and lipohypertrophy were independently associated with use of protease inhibitor
containing regimens (AOR 1.94; 95% CI 1.25, 3.03) and (AOR 1.76; 95% CI 1.09, 2.85)
respectively. Risk of lipoatrophy and lipohypertrophy were also significantly greater for

women (AOR 2.06; 95% CI 1.03, 4.12) and (AOR 2.36; 95% CI 1.17, 4.74) respectively.

Mixed lipodystrophy was associated only with protease inhibitor inclusion in the treatment




regimen (AOR 2.27; 95% CI 1.14, 4.53) as was the‘occurrence of dyslipidemia (AOR 2.14;
95% CI 1.26, 3.65).

In the sub-sample of individuals remaining on initial treatment throughout follow-up
univariate analysis revealed protease inhibitor use, female gender and use of triple therapy to
be significantly associated with various outcomes of interest. For purposes of direct
comparison, in final model building runs protease inhibitor use was forced into all models and
gender was included in those for lipohypertrophy and lipoatrophy. No other variables retained
significance after adjustment for these variables. As shown in Table 6.5.2, trends were
consistent with those noted in the comprehensive analysis. However, protease inhibitor use

and gender displayed marginal significance except for the relationship between protease

inhibitor use and lipoatrophy (AOR 2.08; 95% CI 1.11, 3.56).
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Table 6.4.1: Initial Treatment Regimens and Duration of Follow-up

On initial therapy ~ Person months

Total person

at follow-up follow-up on months follow-
Regimen n (%) n(%) initial therapy up*
2 or 3 Nucleosides/
1 Non-nucleoside 107 (30) 97 (89) 968 1375
2 or 3 Nucleosides/
1 Protease 176 (49) 134 (76) 1948 2330
2 or 3 Nucleoside/ :
Protease/Ritonavir 37 (10) 18 (48) 278 447
2 Nucloeosides only 39(11) 16 (41) 333 406
Protease (n=217)
Indinavir 141 (39) 94 (67) 1639 1900
Nelfinavir 35 (10) 23 (66) 247 377
Saquinavir 31 (9) 22 (67) 295 459
Ritonavir 49 (13) 29 (59) 415 636
Non-nucleoside (n=111)
Nevirapine 104 (28) 91 (88) 905 1231
Delavirdine 1 (0) 1 (100) 10 25
Efavirenz 7(2) 6 (86) 65 148
Nucleoside (n=366)
Stavudine 255 (70) 225 (88) 2493 3284
Didanosine 50 (14) 36 (72) 456 642
Zalcitabine 2(1) 1(50) 25 29
Zidovudine 104 (28) 75 (72) 1040 1289
Lamivudine ‘ 308 (84) 280 (91) 2998 3894

* For individuals initiating therapy with specified regimen format
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Table 6.4.2: Possible Predictors of Incident Symptoms Among 366 Participants in Intent

to Treat and 216 Participants Remaining on Initial Treatment Regimen

Lipoatrophy

Intent to Treat Remaining on initial regimen
Variable AOR 95% CI P value AOR 95% CI P value
Protease class 1.94 1.25,3.03 0.003 1.99 1.11, 3.56 0.020
Female 2.06 1.03,4.12 0.042 2.08 0.91,4.74 0.082
Lipohypertrophy

Intent to Treat Remaining on initial regimen
Variable AOR 95% CI P value AOR 95% CI P value
Protease class 1.76 1.09, 2.85 0.022 1.73 0.91,3.27 0.094

Female 2.36 1.17,4.74 0.016 2.19 0.94,5.05 0.069
Lipid Abnormalities

Intent to Treat Remaining on initial regimen
Variable AOR 95% CI P value AOR 95% C1 P value

Protease class 2.14

1.26, 3.65 0.005

1.94 0.97,3.89 0.063

Mixed Lipodystrophy

Intent to Treat Remaining on initial regimen
Variable AOR 95% CI P value AOR 95% CI P value
Protease class 2.27 1.14,4.53 0.020 1.80 0.71, 4.57 0.217




6.6 DISCUSSION

Our results indicate a high incidence of morphologic and lipid abnormalities among
those initiating first-time antiretroviral therapy. Few comparable estimates of incidence are
available, although reported figures are in agreement with the data presented here. A similar
study of therapy naive patients initiating triple drug regimens reported a prevalence of
morphologic changes identified subjectively by both physician and patient of 17% after a
median of 18 months of therapyM. Similarly, a study of 121 persons treated with triple
therapy for primary HIV infection reported a cumulative incidence of morphologic changes of
18% at 24 months based on clinical exam'?. Studies conducted among non-naive subjects
utilising protease inhibitor inclusive therapy report comparable rates of incidence'>"®.

Multivariate analyses indicate protease inhibitor class exposure in each of the symptom
groups examined here. While some studies have not implicated treatment-related factors in

10,19

the occurrence of morphologic abnormalities ", the majority have identified specific protease

inhibitors or protease inhibitor use in general as possible predictors of prevalent

17,2
symptoms"57817:2!

. Studies utilising symptom specific analyses have also noted associations
between duration of protease inhibitor exposure in both lipoatrophy and abdominal obesity’,
and between protease inclusive triple therapy duration and any lipodystrophy and
lipoatrophyM. One study of highly active antiretroviral therapy exposed individuals has
reported significantly increased risk of lipohypertrophy with protease inhibitor class therapy®.
Reported dyslipidemia in our cohort was also independently associated only with use of

protease inhibitor inclusive regimens. These findings are consistent with the known effects of

protease inhibitors on lipid profiles and prior reports describing lipid abnormalities among

5,22,23

those with treatment-related lipodsytrophy




The occurrence and differential rates of presentation of lipodystrophy symptoms among
women have been well described®*?. Unfortunately, many etiologic studies have not included
substantial numbers of female subjects or have not assessed gender as an independent variable.
Despite restricted power in our study (n=40 women), we noted a greater than two-fold
increased risk of both lipoatrophy and lipohypertrophy among women. Martinez et al have
similarly reported a relative hazard of 1.87 among women for lipodystrophy overall among
pre-treated subjects exposed to protease inclusive triple therapy'®. Three other studies that
have included analysis by gender noted no increased risk among women, however, these
studies were also limited by power constraints'"'*'®. While reporting bias is a possible
explanation for our findings, no increased risk of mixed lipodystrophy among women was
noted suggesting that simple over-reported is not likely to have occurred.

The data presented here do not indicate a role of immune reconstitution as indicated by
improvements in plasma viral load and/or CD4 cell count in the development of symptoms as
has been suggested in some reports”’l(’. It is important to note that such previously published
results were not adjusted for treatment adherence and that our findings are consistent with
those of further studies'”"*.

The data reported here are based on patient self-report. Identification of morphologic
abnormalities in clinical practice and large cohort studies is likely to remain reliant on
relatively subjective measures. Moreover, patient assessment of morphologic abnormalities
has been shown to correspond well to findings of physical exam’. To assess the accuracy of
self-reported dyslipidemia, however, survey responses were compared to actual laboratory

values for 134 individuals with laboratory data available in the three months prior to survey.

Of those reporting high cholesterol or high triglycerides 94% and 84% had laboratory values

indicating high cholesterol (defined as > 5.2mm/dL) or triglycerides (defined as >2.3mm/dL)




respectively. These findings indicate a low rate of false positives for self-reported
dyslipidemia in this study.

The data presented here indicate a high incidence of lipodystrophy-associated
abnormalities among persons initiating éntiretroviral thergpy. Increased risk associated with
initiation of protease inhibitor inclusive regimens and among women is cause for concern.
The long term clinical consequences of these disorders are not clear at this time. However,
morphologically defined lipodystrophy has been associated with cardiovascular risk factors
such as increased fasting insulin levels and diastolic blood pressure, impaired glucose
tolerance, diabetes and hypertryglyceridemia among HIV positive subjects?®. Moreover, there
is some evidence that women may be more susceptible to the adverse metabolic effects of
protease inhibitor containing regimens”’. Clearly, large prospective studies of women need to
be undertaken to determine whether the traditional consideration of female gender as a
protective factor in terms of cardiovascular risk applies equally to those receiving protease

inhibitor inclusive antiretroviral therapy for HIV infection.

6.7 SUMMARY

This study and the previous 2 chapters indicate that the morphologic and metabolic
symptoms of “lipodystrophy syndrome” are common among those receiving antiretroviral
therapy. Symptoms emerge at a high rate among those with variable histories of antiretroviral
therapy and among naive subjects initiating therapy. It also appears clear that these symptoms
are, at least in part, a consequence of antiretroviral therapy per se.

In the following chapter we investigate the indirect effects of these and other adverse

events and identify and describe patterns of adverse event report and the reaction of both

physician and patients to the occurrence of adverse events of various types.
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CHAPTER 7
PROACTIVE NON-ADHERENCE TO ANTIRETROVIRALS DUE TO SYMPTOMS OF
ADVERSE DRUG EFFECTS

7.1 FORWARD

This chapter is currently under review as “Intentional and Pro-active Non-adherence
Due to Adverse Symptoms Associated With Antiretroviral Therapy.” with the Journal of
Acquired Immune Deficiency Syndromes. This study was initiated in November of 2001 and

completed in February 2002. Co-authors include all thesis committee members.

7.2 INTRODUCTION

Antiretroviral agents used in the treatment of HIV disease are associated with a wide
range of adverse drug effects'™. The relevance of drug toxicities with direct consequences in
terms of morbidity or mortality is clear- generally prompting clinical action such as treatment,
antiretroviral change or cessation dependent on the type and severity of the symptoms. Other
adverse drug effects, however, are considered relatively benign in terms of direct health
effects. In these cases, patients may be encouraged to continue virologically successfﬁl
treatment™>. For example, lipodystrophy-related morphologic changes can be disfiguring and
may raise issues of disclosure and stigmatization for those affected, potentially impacting both
social relationships and self perception of health*®’. Despite these features, morphologic
abnormalities are not considered by many physicians to threaten physical health or impact
HIV-related clinical outcomes.

Theoretically, however, even relatively benign symptoms associated with the use of
antiretroviral agents may have important implications for long-term clinical outcomes if they

are associated with reduced antiretroviral adherence. Studies of medication-taking behaviour
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indicate that patients may alter treatment in order to decrease side effects and improve quality
of life®. Several reports indicate that both antiretroviral regimen adherence and continuation to
be negatively affected by the occurrence of drug-related toxicities® 2.

These and other studies, however, do not describe the extent of adverse events in the
general population of antiretroviral users, patient’s responseé to symptoms, or whether these
vary depending upon the type of symptoms experienced. Nor have prior investigations
differentiate between purposeful and unintentional non-adherence. These distinctions are of
great importance. While high pill burden, complex dosing schedules and caveats as to timing
of medications may result in unintentional imperfect adherence, these problems, for the most
part, are not currently amenable to change'". In theory, proactive or intentional self-
management may be curtailed if underlying causes, such as the occurrence of adverse drug
effects, can be identified and addressed.

In the present study we describe the frequency of symptom report for a variety of
adverse drug effects, the action taken or recommended by physicians and the actual response
of patients in a large observational cohort of persons receiving antiretroviral therapy.
Furthermore we identify occasions of patient reported antiretroviral self-management i.e.,
proactive and purposeful alterations in antiretroviral medication, in direct response to adverse

drug effects. and examine factors associated with these activities.

7.3 Methods

In British Columbia, Canada the distribution of antiretrovirals free of charge to all
eligible province residents is centralised in a provincial HIV/AIDS drug treatment program.
The drug treatment programme thus maintains a complete prospective record of therapy

prescription and basic demographic and clinical data. Consenting patients provide additional
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information through annual voluntary self-administered questionnaires. The study population
for this cross sectional analysis included all drug treatment program participants who
responded to an annual participant survey between January 1 and November 1, 2001.

For the purpose of this study, annual questionnaires included detailed information
regarding physician and patient response to adverse drug effects. A list of 42 known or
suspected adverse drug effects associated with antiretroviral therapy were compiled. These
were then classified through a consensus process by three tertiary HIV care providers as being
either subjective or objective. Subjective symptoms were defined as those that would not be
identifiable through clinical examination or medical tests, relying primarily on patient report
for identification. Each symptom was then further classified depending on whether, in its
usual form, it would or would not prompt clinical action. This process yielded 4 sub-groups of
adverse effects: subjective/action (SA); subjective/no action (S); objective/action (OA) and;
objective/no action (O). Symptoms typical of each category are exemplified in Table 7.3.1.

Patients were asked to record the occurrence and general severity (mild, moderate or
severe) for each of the 42 symptoms over the past year. For each of the four symptom
categories, patients were then asked to respond to two questions. The first asked what the
patient's physician did or recommended in response to symptoms in that group. These
responses were classified as: not applicable (physician was not informed of symptoms); did
nothing; investigated symptoms and/or monitored; did not think symptoms were antiretroviral
therapy-related; recommended or prescribed treatment for symptoms; stopped antiretrovirals;
interrupted antiretroviral therapy and; changed antiretroviral therapy.

The second question asked patients to describe what they actually did in response to
these same symptoms. Patient responses were classified as: did nothing; followed doctor’s

advice; treated symptoms; stopped all therapy indefinitely; interrupted therapy temporarily (or
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“drug holiday”) and; sometimes skipped the antiretroviral drugs causing the symptoms(s) or
took fewer doses.

These questions referred to symptom(s) experienced for each symptom category rather
than each individual symptom reported. Therefore, more than one answer choice could be
selected with physicians and patients reporting several actions in response to several different
symptoms contained in a symptom group.

A primary outcome of interest was self-medication through proactive and purposeful
antiretroviral therapy adjustment. Self-medication was defined as reporting either skipping or
altering dosages of selective regimen components or temporary cessation of therapy not
recommended by the physician in response to any adverse drug effects in the past year.

Explanatory variables of interest included patient characteristics, specifically; age,
gender, educational level and ethnicity. Clinical variables included last plasma viral load and
CD4 cell count prior to survey and total duration of antiretroviral therapy. Adverse effect
symptom variables included total number of symptoms, number of symptoms reported in each
symptom category and the presence of symptoms categorised as severe.

Standard techniques were used for bivariate comparisons. All variables associated with
self-medication in bivariate analyses at the p<0.10 level were offered for inclusion into
multivariate models. Logistic regression was used to identify variables independently

associated with the occurrence of proactive self-medication. All reported p-values are two

sided.
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Table 7.3.1: Categorisation of Common Symptoms Associated With Antiretroviral

Therapy Use.
Action Required
Symptom Category No Yes
Subjective Nightmares Abdominal pain
Taste alterations Depression
Aches Nausea

Malaise Headache
Objective Peripheral lipoatrophy Rash
Hypertrophy of breasts Fever

Central lipohypertrophy Diarrhea

Buffalo hump Bloody urine




7.4 RESULTS

A total of 638 program participants provided completed questionnaires and were eligible
for analysis. Overall, subjects reported having experienced an average of 12 antiretroviral-
related symptoms in the preceding year. Five hundred and sixty four patients (88.4%)
reported subjective symptoms generally not‘requiring any action. Of these individuals, 279
(49%) reported at least one of these symptoms to be severe. Of the 485 (76%) individuals
reporting subjective, action-requiring symptoms 239 (49%) reported one or more severe
symptoms. In the objective-no action category, 373 (58.5%) reported such symptoms with
110 (29%) reporting severe symptoms. Lastly, 465 (72.9%) reported objective symptoms
requiring action and 144 (31%) of these reported one or more severe symptoms. Of those
reporting symptoms in each category, 13% of those with group S symptoms, 11% with group
SA symptoms, 15% with group O symptoms and 8% of those with group OA symptoms did
not inform their physicians of these symptoms.

Overall, physicians investigated the majority of symptoms ana offered treatment.
Despite this, patients often reported doing nothing in response to adverse symptoms more
frequently than using treatment. Physicians were least likely to recommend treatment and
most likely to do nothing in response to group O symptoms.

While the proportion of patients reporting interruptions in therapy was similar to the
proportion of physicians recommending this action for each symptom group, patients opted to
stop antiretroviral therapy approximately 3% of the time while physicians recommended this
course of action in approximately 1% of cases. On the whole, subjective symptoms appear to
elicit recommendations for treatment changes (group S=24% and group SA=20% versus group
0O=11% and group OA=13%) and interruptions (group S=13% and group SA=12% versus

group O=7% and group OA=8%) from physicians more often than objective symptoms.
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Between 4% and 7.4% of subjects reported proactive self-medicating through skipping
doses or certain regimen components depending on symptom type. Overall 70 individuals or
11% reported self-medication for one or more symptom groups over the prior year.

A univariate comparison of those reporting self-medication versus those not reporting
such action is shown in Table 7.4.1. No significant differences between groups was noted for
CD#4 cell count, gender, ethnicity, age or total duration of antiretroviral therapy (all p>0.05).
Those reporting self-medication were less likely to have plasma viral load below 400
copies/ml with 8% of those with plasma viral load <400 copies/ml versus 22% of those with
higher levels reporting self-medication (p<0.001). Similarly, 9% of those completing high
school reported self-medication as compared to 23% of those with less than a high school
education (p<0.001). Rates of self-medication among those who were unemployed were
double those among employed participants (14% versus 7%, p=0.005). In terms of symptoms
associated with adverse drug effects, those reporting self-medication reported a greater
number of symptoms overall and in each of the symptom groups although this difference did
not reach statistical significance for group O symptoms. Moreover, of those reporting at least
one severe symptom 15% reported self-medication in comparison to just 5% of those without
severe symptoms (p<0.001).

Table 7.4.2 summarizes possible predictors of self-medication. Plasma viral load <400
copies/mL and having completed high school were inversely and independently associated
with self-medication (AOR 0.35, 95% CI 0.21, 0.61) and (AOR 0.43, 95% CI 0.24, 0.78)
respectively. Those reporting at least one severe symptom were more than twice as likely to
report self medication (AOR 2.24, 95% CI 1.16, 4.33). Similarly each additional symptom in
the objective/action group was associated with a 25% increase in the odds of intentional self-

medication (AOR 2.24, 95% CI 1.10, 1.43).



Table 7.4.1: Characteristics of 638 Participants and Comparison of Those Reporting

and Not Reporting Self-Medication

Characteristic Self-medication No Self-medication
(n=70) (n=568) P value
n (%) n (%)
Median baseline CD4 370 395 0.160
(IQR) 215-512 253 -590
Plasma viral load < 400
copies/ml <0.001
Yes 40 (57) 460 (81)
No 30 (43) 108 (19)
Education <0.001
High 47 (67) 489 (86)
Low 23 (33) 79 (14)
Employed 0.005
Yes 20 (28) 263 (46)
No 50 (72) 305 (54)
Gender 0.230
Male 64 (91) 537 (95)
Female 6 (9) 31(5)
Ethnicity 0.076
Caucasian 52 (74) 471 (83)
Other 18 (26) 97 (17)
Median Age (yrs) 43.0 44.0 0.744
Therapy duration* 56.5 57.6 0.226
Median (IQR) 39.8 -68.0 36 -79
* in months
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Table 7.4.1 Continued: Characteristics of 638 Participants and Comparison of Those

Reporting and Not Reporting Self-Medication

Self-medication No Self-medication
Characteristic (n=70) (n=568) P value
n (%) n (%)
Median no. symptoms 17.5 11.0 <0.001
(IQR) 11.8-23.0 5.0-18.0
Type S * 8.5 5.0 <0.001
Type SA® 5.0 3.0 <0.001
Type OF 1.0 1.0 0.081
Type OA” 3.0 1.0 <0.001
Severe symptom(s) <0.001
Yes 56 (80) 312 (55)
No 14 (20) 256 (45)

Reported number of symptoms from the group: subjective- no action*, subjective-requires

action’, objective- no action’ and objective- requires action”.
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Table 7.4.2: Multivariate Analysis: Variables Independently Associated With Self-

Medication.

Adjusted Odds 95% Confidence P value
Variable Ratio Interval
Total OA symptoms 1.25 1.10, 1.43 <0.001
Plasma viral load<400
copies/mL 0.35 0.21, 0.61 <0.001
> High school education 0.43 0.24,0.78 0.006
Severe symptom(s) 2.24 1.16, 4.33 0.016
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7.5 DISCUSSION

The present study is unique in that it explores self-perceived symptoms associated with
antiretroviral use among patients and their subsequent responses in terms of adverse effect
management. Rather than broadly defined adherence rates which can be affected by many
factors, our study describes purposeful alterations in antiretroviral therapy as a direct response
to adverse drug-related symptoms specifically.

In our cohort, adverse symptoms caused by or suspected by patients to be a result of
antiretroviral therapy are common with patients reporting an average of 12 symp;coms of drug
toxicity over the previous year. Moreover, the majority of subjects experienced at least one
symptom which they felt to be severe. In a recent study conducted by Ammassari and
colleagues, of 358 subjects on triple antiretroviral regimens, 51% of patients reported having
at least one moderate or severe symptom related to therapy use in the preceding four weeks'?.
A substantial proportion of patients in our cohort reported that they did not disclose symptoms
to their care provider. Although this was slightly less common for symptoms for which
physicians would be expected to take action, 11% and 8% respectively did not tell physicians
about symptoms for which some treatment and further investigation could have been provided.

For the most part, patterns of physician action or recommendation for each symptom
group were mirrored in patient actions. As self-reported by patients, physician
recommendétions to stop therapy indefinitely were relatively rare, occurring, at most 1.1% of
the time for any given symptom group. Two to three times as many patients however, opted
to discontinue therapy due specifically to the occurrence of adverse effects. In general, studies
of discontinuation due to drug-related toxicities are based on clinical trial data. Reported rates

of discontinuation under these circumstances are generally higher than those seen here,

16,17

ranging from 5 to10% depending on the regimen of interest and duration of follow-up




However, these clinical trial data described discontinuation of current therapy rather than
indefinite discontinuation of all therapy as in our cohort. Moreover, clinical trials might be
expected to have higher rates of discontinuation as therapies under scrutiny are generally of
unproven efficacy.

A unique finding of our study is that 11% of subjects admitted to either selectively
skipping medications or to taking a drug holiday not recommended by their physicians in
order to ameliorate symptoms. One other study that has examined these phenomena based on
in-depth data from 99 HIV patients, found that 36 subjects reported altering their medication
without medical guidance’. Using qualitative techniques the aforementioned study implicated
that quality of life and adverse drug effects were two important reasons given for this activity.

It is important to note that the figure of 11% reported here is likely to be an
underestimate. The subjects in this cohort, for the most part, are highly experienced as regards
antiretroviral treatment. Average CD4 cell counts and viral load measures indicate a
population with successful treatment responses. Participants are limited to respondents of a
voluntary survey, potentially a more adherent sub-group of individuals. Lastly, the possibility
of social desirability bias can not be discounted and may have led to under-reporting of self-
medication. In addition, these figures apply to a one year time period. Over a period of several
years of treatment a greater proportion of individuals overall may use self-medication
strategies at one time or another. A further limitation of the data presented here is that
physician and patient responses were aggregated and assessed by group rather than for each
individual symptom. Therefore it is not possible to assess agreement between physician and
patient responses to specific symptoms.

In multivariate analysis in our cohort, self medication was associated with having a

plasma viral load >400 copies/mL. This suggests that individuals with poorer response to



therapy are more likely to adjust their medications. Conversely, higher plasma viral load at
study baseline may be a consequence of similar self-medication prior to the study survey. In
the above noted study of undisclosed medication altering, those reporting medication
“fiddling” were less symptomatic but reported poorer health status than compliant subjects’.
Studies of regimen modification and discontinuation indicate that poor virologic response is a
primary reason for these outcomes'®. Adherence studies suggest that individuals with higher

viral loads and/or lower CD4 counts may be more likely to adjust therapeutic regimens'®2°

and have lower rates of compliance'*?!

. However, these studies do not distinguish between
physician and patient mediated decisions to modify or discontinue treatment and do not
examine proactive self-medication specifically.

Lower educational status was also associated with self-medication. While some studies
have indicated that marginalised individuals may be less adherent to medication regimens
overall, research to date indicates no consistent relationship between social class, ethnicity or
education and likelihood of non-adherence®*. In the present context this finding may
suggest that those with lower educational status have greater difficulty in understanding the
importance of strict regimen adherence. Possibly they may also be less able to express their
concerns regarding adverse drug effects or feel less disposed to do so.

Having one or more symptoms classified as severe as well as the number of objective
actibn—requiring symptoms reported by patients was associated with increased risk of self-
medication. In the study by Ammassori et al, patients reporting non-adherence in the three
days prior to interview had higher median side effect scores based on the number and severity

of symptoms reported'?. When taken together, these findings suggest that total symptom
Y 1Y g

burden as a function of symptom severity and number may be of greatest relevance.
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That the total number of objective symptoms generally requiring physician action was
of importance after adjustment for total number of all symptoms is noteworthy. Symptoms in
this class include rash, vomiting, bloody urine, kidney stones, osteoporosis, avascular necrosis,
jaundice and diarrhea. These would be clearly apparent to patients and, in most cases, specific
symptom report would require diagnosis by the treating physician. Such symptoms should
generally prompt investigation and treatment or medication adjustment. However, in nearly
20% of cases patients reported that physicians took no action while specific treatment was
offered in only 41% of cases. Theoretically, the blatant nature of these symptoms and attached
specific diagnoses in conjunction with the perception that no action or treatment was provided
might yield a greater impetus to self-medicate.

Regardless of the factors related to proactive self-medication the high rate of this
strategy in our cohort is of great concern. It has been established that patients make personal
decisions to manage medications based on their beliefs and information which may take into
consideration physical, economic, psychological and social factors®. Patients themselves
actively attempt to make the best decisions for their health, weighing the advantages and
disadvantages of a recommended course of treatment based on a myriad of factors including
the limitations that medication may impose®’. Studies evaluating antiretroviral compliance
specifically indicate that patient's experience or fear of possible side effects is an important

11,262
reason for non-adherence' %%’

or for refusal or cessation of therapy'®. In one recent report, of
the 21% who discontinued first antiretroviral therapy 7% did so due to symptoms of side
effects and in 5% of subjects the patient’s decision was the only reason given for
discontinuation®. Lastly, patients have been reported to discontinue protease inhibitor
inclusive therapy or to desire a switch to protease sparing regimens despite virologic success

due to morphological symptoms of HIV-associated lipodsytrophy®2.
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These studies, in conjunction with the findings reported here suggest that the relevance
of subjectively identified symptoms and those not generally considered cause for treatment
change or cessation may be greatly underestimated. Our results indicate that self-medication
occurs in relation to symptoms regardless of their strict clinical importance. Moreover, the
actual presence of symptoms and their true relationship to antiretroviral use may be of less
relevance than the patient’s perception. The effect on adherence of symptoms which can be
clinically validated by laboratory tests or examination and which pose a risk to patient health
may be reduced if, as is recommended, medication regimens or doses are adjusted or treatment
offered to ameliorate symptoms. With trust and communication in the therapeutic relationship

being of paramount importance in maintaining adherence-*°

, physicians can also ill afford to
be indifferent to patient identified or clinically benign symptoms, a reaction which has been
reported by some HIV-infected individuals®. Commitment to, and the success of, long-term
antiretroviral therapy requires a fine balance between encouraging patients to maintain

efficacious therapy and being alert to the implications of symptoms related to medication use

for social and emotional well-being and adherence.

7.6 SUMMARY
In the final chapter we turn to a summary of the main findings of our investigation into
the epidemiology of lipodystrophy in British Columbia. The implications and unique

contributions of this study and consequent recommendations are discussed.
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CHAPTER 8

GENERAL DISCUSSION

8.1 SUMMARY OF STUDY FINDINGS

Data from the British Columbia HIV/AIDS Drug Treatment Program has provided
insight into the epidemiologic parameters of lipodystrophy-related symptoms within the
context of a large, unselected population of antiretroviral users under conditions of universal
access to HIV-related care and therapy. Preliminary exploration has also indicated that
clinically “benign” adverse effects of therapy which include lipodystrophy-associated
symptoms may be of importance beyond that of their strict clinical relevance in terms of
regimen adherence.

The symptoms of lipodystrophy affect a large proportion of persons using antiretroviral
therapy for HIV disease in British Columbia. We have estimated that lipodystrophy, as
identified through patient self-report affects approximately one half of persons receiving
antiretroviral treatment for HIV disease in British Columbia. Lipoatrophy and
lipohypertrophy are more common than lipomatosis or laboratory abnormalities. Others have
reported similar or higher rates of prevalent morphological changes'™ while most clinical
studies indicate a greater rate of triglyceride and cholesterol abnormalities>**. It is likely that
our estimates are very conservative as under-reporting of dyslipidemia appears to be common.
In a sub analysis of treatment program participants with laboratory data concurrent with
survey responses we noted that of 107 individuals reporting that they did not have increased
cholesterol levels, 40 or 37% actually had higher than normal cholesterol based on laboratory
measures. Similarly of 134 reporting normal triglycerides, 60 individuals or 45% actually had

elevated triglyceride levels.
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Cross sectional analyses implicated older age, unemployment, use of alternative
therapies, protease inhibitor exposure and duration of stavudine inclusive therapy in prevaleﬁt
lipodystrophy. These findings were adjusted for duration of any therapy, use and duration of
class specific therapies, adherence and clinical characteristics.

Incident lipodystrophy-associated symptoms in our cohort were also common both
within the cohort as a whole and among those recently initiating antiretroviral therapy.
Generally, patterns of incidence mirrored prevalence patterns with lipohypertrophy and
lipoatrophy being the most commonly reported sym;;toms, and laboratory abnormalities less
common.

Within the cohort as a whole annual incidence of lipohypertrophy was approximately
21% and lipoatrophy approximately 27% while any type of morphologic change was reported
among 33% of participants. Among those naive to therapy and initiating antiretroviral use the
cumulative incidence of lipohypertrophy was 29% and of lipoatrophy was 23% while 32%
reported any morphologic change after a median of 12 months of therapy. Pubiished studies
report similar, if somewhat lower rates of incidence®®. The rates reported here may be greater
than previously published estimates as a result of over reporting of morphologic symptoms. In
the case of the analysis based on all cohort members, higher rates of symptoms may also be
due to more extensive therapy exposure overall as many studies published to date are
restricted to individuals with comparatively short therapeutic histories or are limited in terms
of the therapeutic regimens explored.

In both studies based on incident symptoms the emergence of lipohypertrophy and lipid
abnormalities were associated with the use of protease inhibitor class therapies. The vast
majority of published clinical and cohort studies also indicate associations between protease

inhibitor use or specific protease inhibitor regimens and the occurrence of morphologic
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abnormalities despite wide variation in sample selection and diagnostic criteria'®'®. The
association between dyslipidemia is also consistent with the majority of published data and in
all likelihood reflects the known impact of protease inhibitors on lipid profiles'"'>!"1%,

Stavudine use (or duratioﬁ of use) was associated with both lipoatrophy and
lipohypertrophy in an initial analysis including all subjects. In analysis limited to naive
patients initiating therapy, however, female gender, and not stavudine inclusive therapy,
appeared to contribute to the emergence of these symptoms. These inconsistencies have
several explanations. The association between morphologic changes and stavudine use seen in
our cohort is not unique. dthers have reported stavudine as contributing to

14,19,20,21,6

lipoatrophy and lipohypertrophy14 and/or morphologic changes overall'*!'®. For the

most part however, subjects in these studies were either highly experienced with nucleoside

~

based regimens or the noted association was related to the duration of stavudine use, similar to

results from our cohort. It is possible that stavudine use was not noted as a risk factor in our
cohort of recent therapy initiates as pre-exposure and fhus duration of stavudine therapy were
not extensive enough to result in symptoms. This may indicate a “threshold” effect with
nucleoside-related symptom emergence requiring longer term stavudine exposure.
Conversely, stavudine may result in symptoms among some individuals due to complex
interrelationships with other regimen components and their duration of use which have yet to
be delineated. Confounding factors not adequately assessed or biases common to multiple
studies are other obvious possible mechanisms.

The indication among naive subjects that women may be more susceptible to
morphologic abnormalities is also of interest. While this may simply be due to reporting bias,
this does not explain the absence of any relationship to gender in analyses based on the cohort

overall. A recent report may offer some insight. In a study of 42 women undergoing highly
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active antiretroviral therapy researchers found that women who developed morphologic
changes were most likely to do so within the first year of therapy and, moreover, once
recognised, symptoms generally remained stable over long-term follow-upzz.v If relatively
early occurrence and future stability is a feature of lipodystrophy symptoms among women
then the discrepancy in our result may be explained. Women initiating treatment may indeed
be more likely to report incident symptoms in the first year or so of therapy as was seen
among our previously naive subjects. Continued follow-up of this cohort will help to
determine whether gender-related patterns of reporting change over additional months of
therapy exposure.

In a final study, preliminary data analysis suggested that proactive, intentional regimen
adjustment occurs in direct response to adverse drug effects. In ferms of lipodystrophy
specifically, approximately 5% of subjects reported self-medication as a direct result of these
symptoms. In multivariate analysts, proactive self-medication due to known or suspected
adverse drug effects was associated with lower educational level, having a plasma viral load of
<400 cells/mm’ and having one or more symptoms categorised as severe. A positive
association was also seen with the total number of objectively identifiable symptoms which
would generally require action in terms of investigation, treatment or adjustment of
antiretroviral therapy. It remains difficult to provide comparisons to the findings of others as
there is a paucity of studies regarding proactive self-medication for HIV disease or chronic
illness in general. The impact that self-medication activities may have on long-term individual
treatment patterns and clinical outcomes is unknown.

In summary, the data presented here do not clarify whether lipoatrophy, lipohypertrophy
and dyslipidemia represent distinct syndromes or whether they are connected through a

common aetiology. Our data does suggest however, that protease inhibitor use is likely to be
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the primary factor related to dyslipidemia, as is suggested by other studies of lipid profiles
among those exposed to protease inhibitor class therapies'"'"'®. It is also clear that treatment
variables are of primary relevance to the occurrence of morphologic abnormalities although
the data are less consistent.

The data presented here indicate that socio-demographic and clinical characteristics may
be irrelevant to the development of lipodystrophy-associated symptoms although patterns of
development may be distinct for women. Moreover, they do not suggest that either baseline
indicators of disease stage nor progression or treatment success over the course of follow-up
play any role in the development of symptoms as has been reported by others®!>.

When taken together, data from British Columbia Drug Treatment Program participants

provides further evidence that, while etiologically complex, symptoms of HIV-associated

lipodystrophy are, in all likelihood, true adverse effects of antiretroviral therapy.

8.2 UNIQUE CONTRIBUTIONS, IMPACT AND IMPLICATIONS

The studies comprising this dissertation work have contributed to our understanding of
HIV-associated lipodystrophy in several important ways. At the time that these studies were
conducted they represented some of the first large-scale investigations of the epidemiologic
parameters of lipodystrophy-associated symptoms. They remain some of the few to attempt
investigation within a population-based setting under conditions of standard care. Until
recently the majority of studies had been based on clinical samples or pre-existing cohorts
originally developed to study features of natural history and risk factors for transmission of
HIV. The utilisation of self-report data from a large observational treatment cohort while it

has important limitations (see Chapter 3) brings a broader perspective to epidemiologic
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investigations. Some of these unique aspects were noted in an editorial accompanying the
publication of the initial prevalence study included as Chapter 4**.

Many of these unique contributions are a result of the inherent advantages of lérge
observational databases. Clinical samples can contribute greatly to our understanding of the
natural history of symptoms and hélp to frame etiologic investigation. These samples may
also allow for assessment of validity and reliability of outcome measures and extensive data
collection through clinical evaluation based on standardised protocol. Clinical samples,
however, tend to be highly selective as to study subjects. Subjects are often under the care of
a single or few physicians. They are often limited in terms of ethnic, cultural or gender
distribution, economic status, treatment regimens, disease stage, and HIV transmission risk
group. They can therefore, not be relied upon to provide accurate estimates of prevalence,
incidence and range of outcomes which might occur in the general population of antiretroviral
users. This also implies that many variables can not be assessed adequately in investigation of
possible causal factors and sub-analyses are often hampered by lack of statistical power.

Broad-based observational studies, at their best, include a wide spectrum of individuals
without the constraints of age, gender, disease stage and therapeutic regimen often imposed or
occurring by chance or selection processes in clinical studies; thereby reducing risk of
associated biases. For example, our cohort provided unique insight into the occurrence of
lipodystrophy-associated morphologic changes among those initiating antiretroviral treatment.
Most prior studies of naive patients had been conducted in clinical settings with little
evaluation of non-nucleoside inclusive regimens and confined to a few select triple regimens.

The salient feature of this comparison is not that one methodological approach is
superior but that in the case of lipodystrophy, where large prospective studies with highly

controlled and static regimen allocation are virtually impossible, we must rely on a
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combination of methodological approaches to build a cogeht theory of causation. Findings of
observational studies are useful in fulfilling additional criteria for causal inference establishing
consistency in comparison to studies of differing design and coherence with results of studies
using similar methodologies but based on other populations.

A second unique contribution of this group of studies is that they are the first to report
Canadian data. This is important given the unique aspects of medical and HIV-related care in
British Columbia and Canada as a whole. Medical care and access to antiretroviral therapy is
free to all Canadian citizens. Treatment in British Columbia tends to remain relatively
advanced in its application of newly developed therapies and use of multiple drug regimens.
Lastly, the population of treatment recipients is comparatively broad- including women,
persons of various ethnic background and those infected through homosexual and heterosexual
contact, medical procedures and injection drug use.

Findings from cohorts in other countries may not be reflective of the Canadian
experience. For example populations receiving treatment in the United States may differ in
many respects to Canadian patients. In the United States, those receiving treatment may
under-represent marginalised groups and be confined to those with the means and impetus to
pay for expensive antiretroviral therapy. Treatment strategies themselves may also differ as
cost of treatment is likely to play an important role in regimen selection. In other countries
such as Australia, the treated population, or at least those contained in research cohorts is often
confined to homosexual men making comparisons difficult.

Lastly, the data presented regarding adverse effects and purposeful or proactive
alteration in antiretroviral regimens, while subject to many limitations and preliminary in its

scope, are unique. Adherence has become a primary issue in the treatment of HIV disease.

Inadequate adherence can result in early treatment failure, lead to a restriction in the future




treatment options, and may pose a public health risk in term of transmission of resistant virus.
Unintentional imperfect adherence is common and often due to forgetfulness and difficulty
taking doses as scheduled. Therapy tailoring, regimen simplification in terms of number of
drugs or doses used and pharmaceutically simplified therapies may help to alleviate some of
these problems. However, pro-active self-medication is not amenable to these strategies and
has not been well documented or studied. Self-medication has been related to drug toxicities
as has inadequate adherence, however, the prevalence of various adverse effects and how they
are treated by physicians and patients has also not been examined. In Chapter 7 we sought to
provide some preliminary information regarding each of these phenomena in a simple
questionnaire. The resulting data is suggestive and provides the impetus for hypothesis
formulation and a distinctive line of inquiry.

Considering a more restricted focus, this work has also made a contribution to the Centre
for Excellence in HIV/AIDS and HIV research in British Columbia. At the initiation of these
studies, adverse effects associated with antiretroviral agents were not an area of investigative
priority in British Columbia. This was also true of most large centres dedicated to HIV
research as many of the more problematic adverse effects of highly potent antiretroviral
regimens were just beginning to emerge and the important consequences of these events had
yet to be realised. The work presented here has been part of, and given rise to, the
introduction of a new research component to the Centre. The concomitant development of
severél ongoing projects will allow the Centre to further develop as a premier centre for
clinical and epidemiologic investigation in the arena of drug toxicity research.

The Centre is uniquely placed to develop a strong research plan regarding adverse
effects of antiviral agents in the context of a broad spectrum of centre mandates and research

strategies. The Centres’ working structure makes it possible to devise research agendas that
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move from the laboratory bench, to small clinical samples and then to population level
epidemiology. For instance, the candidate consulted with experts in the areas of clinical care,
clinical trials, population health and lipid research in designing and implementing the various
studies presented in this document. A prime ex;mple of how such collaborative efforts
continue to be applied to new investigations is the Centre’s current work on mitochondrial
toxicity. Within the Centre, laboratory researchers developed a novel polymerase chain
reaction assay to assess mitochondrial DNA depletion in peripheral blood cells®. The assay
was tested by volunteer patients of the HIV/AIDS clinic population to identify other toxicities
correlated with differences in mitochondiral DNA levels. Future research plans inc;lude the
utilisation of data from the drug treatment program participants to identify associations
between mitochondrial DNA, reporting of other adverse events and clinical outcomes. This
chain of research allows pressing questions to be addressed in a timely and compyehensive
fashion, more effectively meeting the needs of clinicians providing HIV-related care and their
patients regarding knowledge of adverse drug effects

Furthermore, this résearch agenda lends itself to greater collaboration with experts in
other fields of research in British Columbia. For example, the relationships between
dyslipidemia, lipodystrophy and antiretroviral treatments and risk of cardiovascular disease or
events are being explored in consultation with local experts in the epidemiology of
cardiovascular disease and utilising cardiovascular procedure and event databases.
Collaboration with lipid laboratory staff and experts has been initiated to explore possible
links between diet and dyslipidemias in the HIV infected population. Meanwhile, studies of
the occurrence and impact of adverse drug effects in hard-to-reach populations are being

initiated.
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The data presented here has also given rise to some specific recommendations that will

enable us to expand the nature and scope of future investigations.

8.3 RECOMMENDATIONS
In general, the research described here gives rise to two primary recommendations. The
first is improvement in surveillance for known and emerging adverse effects associated with

antiretroviral therapy, the second is a call for further research.

8.3.i Surveillance

It has become clear that monitoring for adverse drug effects within the clinical trial
process is inadequate to identify emerging health problems associated with antiretroviral
therapy. While the reasons for failure to note emerging adverse drug effects in pre-marketing
phases of drug development are unclear there are several possible explanations. Firstly,
clinical trials are generally relatively small in comparison to the population likely to receive
drugs. Secondly, the duration of trials is often limited to one to three years of follow-up. Third,
trials are often limited to inclusion of those persons with most advanced disease and those
experiencing failure on traditional regimens. This implies a greater rate of mortality during
follow-up and participants may die before they experience selected adverse symptoms. Trials
are often also restricted in sample selection and drug usage is tightly monitored and controlled.
Trials are also limited by their nature in terms of regimens, offering only two or three trial
arms. If adverse effects are due to other combinations which include the investigational drug
they may not occur in the study population.

Given the inherent limitations of monitoring adverse effects in clinical trials, and the

need to provide new drugs expediently, post-marketing surveillance becomes especially




important for anti-HIV medications. Early identification of suspected adverse effects and
etiologic investigation are likely to remain complicated. Currently, trials focus on well
specified multi-drug regimens while clinical patterns of use generally involve several attempts
at initiating therapy and frequent regimen switching and amending making methodologically
sound epidemiologic investigations of specific agents using traditional methods challenging.

Currently, identification during post marketing relies on spontaneous physician
reporting, generally in the form of case reports or case series and are often confined to serious
or life threatening side effects which are clinically overt. Building evidence of causal
associations piecemeal through multiple clinical studies may actually delay identification of
emerging toxicities. In addition coherence across studies is often extremely limited due to
variations in the outcomes assessed, measurement tools, information regarding possible
confounders and sample selection which render cogent theoretical development of causation or
meta-analytic approaches unfeasible. Continued réliance on this system to capture and
investigate emerging adverse drug effects is thus unfeasible, particularly in the current context
of increasing prevalence of adverse drug effects.

As long term use of antiretrovirals continues it is likely that new adverse drug effects
will continue to emerge at an increasing rate. Etiologic investigation is also likely to become
more complex. It may become increasingly difficult to distinguish signs and symptoms that
are related directly to the use of a single drug or combination as opposed to those due to long
term exposure or long term survival under conditions of severe immunosuppression.
Therefore broad scale surveillance of populations using antiretroviral agents in conjunction
with focused clinical research is imperative if we are to identify emerging events and

investigate underlying mechanisms in a timely fashion.
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To be maximally effective surveillance should include a large number of subjects from
the population of interest. Subjects should represent the full spectrum of those affected in
terms of clinical factors, treatment history, demographic characteristics and risk group.
Surveillance tools should be flexible and easily amended to incorporate changes in available
regimens and treatment guidelines. Data should be reviewed regularly to evaluate patterns of
reporting of known toxicities and for early identification of possible emerging issues.

Data collection may proceed directly through patients, physicians or via pharmacies,
laboratories or other health service provider records. Reports of adverse reactions can be
systematically monitored through either open-ended questioning or systematic symptom
checklists. Each of these approaches has inherent limitations and advantages and a
combination of methods is most likely to achieve good compliance with broad-based
surveillance.

Reliance on self-reported data by patients is advantageous in that it does not overburden
physicians with large HIV-practices and incurs no costs associated with additional paperwork.
Self-report of symptoms in the absence of clinical validation can, however, be problematic as
standard definitions understood by physicians may be more difficult for patients to report
reliably. Self-report may also result in overestimates of the prevalence of some adverse effects
and underestimate others. Physician reports may be more reliable, however, detailed
individual clinical examination is impracticable for broad scale population-based monitoring.
Clinical follow-up is costly and time consuming for both clinicians and subjects making large
scale or long-term commitment economically and logistically unfeasible. Moreover, clinical
validation can only occur when measurable signs and diagnostic criteria are defined, therefore,
more subjective symptoms may be under-reported Hy physicians. Physician-based reporting

does have an advantage in that it may enhance physician-patient communication. Directly
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linked laboratory and pharmacy records can ease the burden of reporting for laboratory test
data and prescription history and are helpful in cross-validating patient and physician reported
data but can initially be costly and time consuming to implement and may require patient
consent.

Systematic inquiry, while optimising event capture for known adverse events may be
associated with increased risk of false positives while other techniques, such as spontaneous
reporting may result in underestimates®*?®. On the other hand, systematic enquiry, will not
identify emerging or unusual adverse events not listed, therefore open ended questions are
required in addition to symptom lists.

In addition to simply monitoring the occurrence of adverse drug effects, surveillance
systems can add an important component to available research methodology, in effect creating
a continuously monitored, open observational cohort. As previously discussed observational
data bases can make a unique contribution to our understanding of emerging patterns of
adverse events. Simple, regularly scheduled analyses can identify emerging events more
rapidly than awaiting a "critical mass" of case reports. Due to the large number of subjects
followed issues of sample size are negated and sub-samples are amenable to hypothesis
generating analyses.

Given these needs, the candidate, in consultation with a newly convened toxicity
committee has implemented a novel program to capture adverse effect data within the Centre’s
Drug Treatment Program. A toxicity reporting form has been designed (Appendix 7). The
form captures data regarding the occurrence of laboratory and clinical adverse effects and
whether therapy is being changed or discontinued and the reasons for this. Forms are
completed by the physician each tirﬁe antiretroviral prescriptions are changed for each patient

or if they cease treatment. If no medication changes or discontinuations occur, forms are to be
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completed on an annual basis. This data will be combined with the DTP participant database
such that demographic characteristics, treatment records, laboratory results and toxicity data
can be merged for analysis. Data collection has recently commenced and we look forward to
reporting preliminary results in the coming year.

8.3.ii Further Research

Given mounting interest in lipodystrophy-associated symptoms, a general requirement
for continued research in this area is greater consistency in study methodology allowing for
level comparison of studies and meta-analysis. Of particular importance is the specification of
the morphologic and laboratory abnormalities which should be considered in a case definition
for HIV-associated lipodystrophy. Diagnostic procedures should consider the fiscal and time
constraints of physicians and patients. They should be valid, reliable and not dependent on
complex procedures which are not readily available. It may however, be necessary to develop
a two stage procedure for diagnosis. The first might be highly sensitive but less specific and
based on easily obtained information. The second may be more refined, of higher specificity
and based on more complex or costly diagnostic procedures and may be better suited to
research studies. A multinational study lead by Australian investigators is currently underway.
Preliminary reporting from this study indicates that an algorithm including low trunk to
peripheral fat ration, abdominal bloating, low leg fat percentage, higher waist/hip ratio and
higher anion gap, among other parameters has a sensitivity of 84% and a specificity of §1% in
detecting lipodystrophy3 0,

Other aspects of study design should also be considered. For example in our studies
univariate analyses often revealed statistically significant associations between patient and
treatment characteristics and symptoms that had been featured in prior reports. These

findings, for the most part, were not confirmed in multivariate analysis. This exemplifies the
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importance of inclusion of and adjustment for possible confounding and collinear variables.
Consideration of power issues and attempts to include a more representative sample of study
subjects should also be a priority.

Specific epidemiologic research needs are focused on the continued understanding of
the aetiology, natural history and long term effects of lipodsytrophy-related symptoms. Firstly
treatment effects need to be better delineated. It remains to be determined, under conditions of
well defined outcomes assessment, whether protease inhibitor exposure is necessary and
sufficient for the occurrence of various symptoms. For example, reports of symptoms among
those naive to protease inhibitors need to be validated. This is likely to prove increasingly
difficult as proteases are a mainstay of highly active therapy, many individuals currently using
non-nucleoside based therapies are previously protease exposed and the application of mono-
and dual-therapies is becoming increasingly rare.

Natural history studies are also needed to determine the pattern of symptom onset, early
indications of symptom emergence and the reversibility of morphologic changes. Patterns of
symptom evolution among various under-studied patient sub-groups such as women and
injection drug users are of great interest. Such studies will be particularly challenging given
the relatively small numbers of participants in drug treatment or cohort studies that meet these
criteria. Large scale multi-national studies will be required to obtain sufficient numbers of
subjects allowing for accurate estimates of symptom incidence and detailed etiologic
investigations within these subgroups.

The long-term consequences of symptoms associated with lipodystrophy are clearly of
great concern. Whether symptoms are related to increased risk of cardiovascular disease or
events are of great importance to patients- particularly in light of the increasing age and the

high prevalence of established cardiovascular risk factors in the infected population. Again,
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studies will be challenging. Outcomes are likely to be rare and will take many years to accrue
in numbers sufficient for analysis. More timely studies will need to use large existing
databases such as cardiovascular registries, census data, drug treatment programs and
pharmacy records. Selection and merging of data from such a variety of sources and source
populations carries many limitations both practical and in terms of data validity.

Finally, in a broader perspective, the impact of various types of adverse drug effects on
quality of life and social-emotional well being and functioning should be an area of priority.
The complex interrelationship between adverse effects and adherence or other patterns of
therapy utilisation and the possible consequences of these on clinical outcomes requires
greater exploration. Such research, in conjunction with surveillance data, could provide
information to patients and their care providers regarding the possible implications of various
treatment strategies allowing for more informed and tailored treatment decision making.

The emergence of novel adverse drug effects as has been evidenced in recent years
should also provide the impetus to consider a greater level of collaboration. There is certainly
room for collaborative work between companies developing and marketing antiretroviral
agents and academic and clinical researchers. More open ended assessment of adverse drug
effects within both the clinical trial process and through monitoring compassionate release
programs may provide some insight into possible adverse effects prior to wide spread release.
Multi-site collaboration between investigators involved in epidemiologic and clinical research
could help to ensure that initial investigations are well powered, of adequate design and more

inclusive as to study subjects.

8.4 CONCLUSIONS




The work presented here aimed to describe the epidemiologic parameters of HIV-
associated lipodsytrophy-related symptoms among persons accessing antiretroviral therapy in
British Columbia, Canada. We described a high prevalence and incidence of symptoms
among study subjects and identified protease inhibitors as a primary contributing factor in
their development based on both cross-sectional and prospective studies.

This work has made many contributions to our understanding of lipodystrophy
syndrome. The open observational cohort methodology, use of self-report data, Canadian
focus, and description of the impact of adverse effects on self-medication are some of the
unique aspects of this research. Moreover, within British Columbia, this research represents
part of a continued and expanding initiative at the Centre for Excellence in HIV/AIDS to
investigate the role that adverse drug effects play in the future of pharmacologic management
of HIV disease.

The studies summarised here and those of others imply a need for improved surveillance
and future research of the aetiology, natural history and implications of lipodystrophy
symptoms involving collaborative efforts of the pharmaceutical, health care system and
academic stakeholders.

Treatment success is function not only of efficacy but patient's willingness to adopt and
maintain therapies over many years. Consideration of expected effectiveness, medication
burden, and quality of life will become increasingly important in decisions regarding the
initiation, alteration and continuation of antiretroviral therapy. In all of our research efforts we
would be wise to remain aware of the position of our work in this broader context. A focus
should remain on supplying HIV positive individuals with the information and support that

they require to make decisions to help them to live with HIV, rather than merely survive it.
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APPENDIX 1
Drug Treatment Programme Survey; 1998-1999
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The HIV/AIDS Drug Treatment Program

Annual Participant Survey 1998/99

This annual survey is for participants in the HIV/AIDS Drug Treatment Program. If you are HIV-positive
and a treatment program participant, the BC Centre for Excellence in HIV/AIDS (the Centre) would like to find
out more about your living conditions, health status, and needs for treatment and care. Participants’ responses to
this survey will be used by the Centre to inform and educate British Columbians about the health and living

conditions of persons living with HIV/AIDS.

To participants To physicians

Completion of this annual survey is voluntary. If Please ensure the participant noted on the inside
you want to participate, please read it over page receives this questionnaire. If this
carefully and answer it as best you can. The individual is no longer your patient please inform
survey will take about 35 minutes to complete; the Centre at (604) 806-8515. Thank you for
because of participants’ comments, some your assistance.

questions have been changed. The completed
survey can be mailed to us in the enclosed self-
addressed stamped envelope. Any information
you provide to us will remain strictly
confidential. Thank you in advance for your
participation and co-operation.

Questions?

If you have specific questions or are interested in obtaining more information about the Centre's research
activities, please contact the program co-ordinator, Bonnie Devlin, at (604) 806-8306. You can also refer to the
forecast, the Centre's quarterly newsletter, and published research articles for information on the HIV/AIDS Drug
Treatment program and other research activities. Subscriptions for our newsletter and other information material
can be requested by writing to the following address: BC Centre for Excellence in HIV/AIDS, 608-1081 Burrard
Street, Vancouver, BC, V6Z 1Y6. You can phone in your request to (604) 806-8515. Visit our website at
http://cfeweb.hivnet.ubc.ca/

167



http://cfeweb.hivnet.ubc.ca/

1. Personal Information

NOTE: In this section we would like you to read and complete some general

background questions about your current education and employment status

and the place you live.

1. What is the highest grade (or year) of secondary (high school) or elementary school
you attended?
Years of schooling: ........ccccceveriiiniinnnnnen.

Never attended school ... a
UNSUIE ..ottt ettt Q
2. How many years of education have you completed at university or another post-

secondary institution (College, institutes of technology, CEGEPs, trade schools)?
Years of schooling: ........ccocevveiiiiniinnennen.

Less than 1 Year ......occeecvevveveveenenienienicsie e [
Unsure/Never attended .........cooceeeverienenneniennnnnne. a
3. What certificates, diplomas, or degrees have you obtained (check one or more)?
High school diploma.........ccoocieieiiiieieeeeeeee e O
Trades CErtifiCate ........ccoovveviriereniiriiirrenere et Q
Undergraduate university degree .......cccovveeeneerneeineinneeenneeneennne. Qa
Post-graduate university degree .......oovvevveeriieenieniiecnieeniee e Q
CEGEP, College, institute of technology certificate .......c..ccc.c....... Q
Never received a degree, diploma or certificate .........ccccevceervereennen. O
Other (specify):
4. What kind of housing are you currently living in?
HOUSE ..o Q Condominium/Apartment ...... [
Hotel, rooming-house, etc.................. (W Shelter, hostel........cccccccuveenee. a
Jail or prison........cceevvvevieeveereiecnees Qa No fixed address.......c.ccoeeeeee a
Hospital ......coooeeeiiiiiiieniciiceieeens d
Other(specify):

NOTE: Ifyou are currently living in an institution (like a jail
or prison or hospital) then go to question 14.

5 How many adults and children, including yourself, currently reside in your home?
Number of adults: Number of children:
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10.

11.

12.

Do you currently share your housing arrangements with another person(s)?
(check one or more)

NOONC..ooeviiereeeiieeeeee e a Roommate..................
Friend(s).....cccoceevvvnnvencrennnnnnnn a Partner/lover ..............
SPOUSE...erueeiieieeieeieeie e (. Child(ren).......cccceenneee
Family ................ oo Q Other

(specify):

Is your home in need of any repairs?

No, only regular Mmaintenance ...........ccoooeeerieeinieeniieerere e

Yes, minor repairs (missing or loose floor tiles, needs paint,

new counters, defective steps or railing, broken appliances, etc.).................

Yes, major repairs (defective plumbing or electrical wiring,

structural repairs to walls, floors or ceilings, €tC.)......cccevcueeriieriiiiiiiecieeeen.

Will you be able to remain in your present housing throughout your illness?

YES oo a N O e 4
UNSUre..oveeeeeeeeeeeeeeeeennn a

Are you currently employed in a job that pays money?

Full time ....o..ooovvvvveveenrrnnes Q Part-time ......cccccevenevvcnennnnnes
Self-employed .......c.....c....... a Notatall ..coooeeverrvieieierieene

NOTE: Ifyou are not employed please go to question 12.

IF EMPLOYED (paid employment), please describe your current occupation:
Specify:

...

.l

IF EMPLOYED (paid employment), please indicate how many hours you normally

work at your current job(s) per week:
hours per week

IF NOT EMPLOYED, check the box or boxes which show your current status:

Unemployed but available for work ........ccccooeveneneciininniine

Temporarily unavailable for work (sick leave)

Permanently unable to Work ........ccccooeeviiniinnii
HOME AULIES ..vieveeieieiie ettt
STUAENT oottt ettt s n e
Retired from Job.......cooviiiiiiiiieecee s

Other (specify):
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13.

14.

15.

16.

What other current sources of support do you have: (check one or more)

Unemployment insurance (UIC) .......ccccovveveiieiinninniiieninieineen
Canadian Pension Plan (CPP) ........ccoociiiiiiiiiieen
Provincial income assistance (GAIN, Handicapped, Welfare) ...........
SavINgs O DOTTOWINE ....ccocuiiiiiiiieiiiieie ettt
Long-term disability INSUTANCE ........cccceerueirieriiiiriieniee e
Not applicable (in jail Or PriSon).......cccocceveerreveirienniniiciiieieineneeenes
Other forms of income(specify):

Check the box which shows your current gross annual earnings (wages, salaries and

net self employment, and any other income) before deductions:

Under $5,000 ....ccoovvvevrieiienee Q $30,000-$34,999 ......ccooveee a
$5,000-$9,999 ..o O a $35,000-$39,999 ......covvierieneene a
$10,000-$14,999 .....cceviirirnnn Q $40,000-$44,999 .....cccoeenne. Q
$15,000-519,999 ....ccovrieiiiiin Q $45,000-$49,999 ... O
$20,000-$24,999 .....oooveviirire Q $50,000 and over .........coceenee a
$25,000-$29,999 .....oooeeeiieeeen a Unsure of income .........ocoeeve.e.. a
Check one or more ethnic/cultural group that applies to you:
Aboriginal/First Nations .........ccceeevenee. LI Jewish.iiiciiciccieccccce s .
Asian (Chinese, Vietnamese, etc.) ......... L MEtiS.cieieieceie e eieeere e a
BIack ..ooovviiienicen e 0 Middle Eastern .......ccccceeceevieeeencnnnennen. Q
Caucasian/White ........cccocoeeveevvenneennens 1  South Asian (Indian, Pakistani etc.)........... (W
Hispanic/Latino ........cccoceveeeceeeecnnennnnn d  Prefer not to answer e
INUIL o d  Other(s): (specify)
What languages can you speak well enough to conduct a conversation:
(check one or more)
English .ocooeieieieieee a Hindi c.vovveeeieiieececceee Q
French ... a Punjabi......ccccoevveieeninrieienieene a
Spanish .....cocoecvieeiincieninn Q Prefer not to answer a
Cantonese........cceeveeverveereeeneennens Q Other(s): (specify)
Mandarin ........cccoccereveneeieneenne. d
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17.  Are you a status or registered Indian (as defined by the Indian Act) ?

Y S it s e e e e e snee |

No, I am Metis, Inuit, or non-status ..........cccceceeeeeeennnenn. (|

N O ittt et e earees o
18. Were you born in Canada?

YES wivvviviiiiienieeienns o 0  (Go to question 20)

NO oo Q

19. IF NO, what country were you born in?
Specify country of birth:

20.  How long have you been living in British Columbia?

Less than 1 year .........cc....... W 1102 Years ...ccocoevevverrvevenans D
3104 YEAS .ooveverreerireierrinnens Q 5 OF MOTE YEArS .....cocvevrrerennens Q
UnSure ............... JERR O

2. Health Status

NOTE: In this section we would like you to read and complete some basic questions

about your current health status.

21.  In general, would you say that your current health is:

Excellent .ccooveeeeeveevieiinennnn, (W Fair ..o, |
Very good.....oovveerieenceennncns Qa POOT oot a
GOOd oo (N

- 22.  Compared to one year ago, how would you rate your health in general now?

Much better now.................. (W Somewhat worse now .......... (]
Somewhat better now .......... ([l Much worse now ..........ccouv... a
About the same ........ccccuvee.. a

23.  How much pain or discomfort do you have from illness at present?
NONE ..ot Q Moderate ........ccccceceeverennene a

Mild or infrequent ............... a Severe or persistent ........... a
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24.  Inthe past month, have you had any bodily pain?

25.  IF YES, was the pain:

Very mild .....coceevviieniencene O Moderate .................... Q
Mild oo [ SEVETE e, (|
26. Please circle the number that best describes whether each of the

following statements is true or false for you.

Responses: 1. Definitely true 4. Mostly false
2. Mostly true 5. Definitely false
3. Not sure

Circle the appropriate number

* Tam somewhat ill ....c..ccooviiiiriiniinienceece e 1 ... 2. 3. 4 ... 5

* [ am as healthy as anybody [ know ........cc.cccooceniiinnn. 1. 2. 3 ... 4 .. 5

* My healthis excellent ........cccooevivvieeiiviiecereeeee, 1 .. 2 ... 3. 4 ... 5

* I have been feeling bad lately ............. SSUURSRRON 1 .. 2 3. 4 ... 5
27.  This set of questions concerns some problems you may have to deal

with because of your illness. Please circle one number per item.

~ Responses: 1. A problem for more than 3 months
2. A problem for 3 months or less
3. Not a problem at all

Circle the appropriate number
* Does your health keep you from working at a job, doing work

around the house or going to School? ..o, 1 ... 2 3

* Have you been unable to do certain kinds or amounts or work,

house work or school work because of your health? ..............ccccvevrrnenne. l ... 2 3

» The kinds or amounts of vigorous activities you can do, like

lifting heavy objects, running or participating in strenuous sports? ...... 1 ... 2 3

172




e The kinds or amounts of moderate activities you can do,

like moving a table, carrying two full bags of groceries? ..................... I ... 2 ...
« Walking uphill or climbing 10 steps without resting? ............ccceeeneine. 1 ... 2 e
* Bending, lifting or StOOPING7 ....cocvviviiiiiriiiiiiiiiic ... 2 e
o Walking one block? ....coccoiiiiiiiiiieiee e 1 ... 2
+ Eating, dressing, bathing or using the toilet?.............cccooeoiniennnnnnnne 1 ... 2

28.  For each of the following questions, please circle the number for the one answer that
comes closest to the way you have been feeling during the past month.

Responses: 1. All of the time 4. Some of the time
2. Most of the time 5. A little of the time
3. A good bit of the time 6. None of the time
How much time during the past month: Circle the appropriate number

* has your health limited your social activities

(like visiting with friends or close relatives)? 1. 2 . 3 ... 4 ... 5 6
* have you been a very nervous person? 1. 2 ... 3. 4 .. 5 6
 have you felt calm and peaceful? 1. 2 ... 3. 4. S 6
* have you felt downhearted and blue? 1. 2 . 3. 4 ... 5 v 6
» have you been a happy person? 1 ... 2 ... 3 ... 4 .. 5 6

* have you felt so down in the dumps that
nothing could cheer you up? 1. 2 ... 3 ... 4 ... S5 6

29.  How tall are you without shoes on?

Feet ___ Inchesor ____Centimetres

30.  How much do you weigh?

___Kilogramsor ____Pounds
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31.

32.

33.

34.

35.

Have you gained or lost ten pounds or more within the past year?

If Yes, do you know why? (specify):

Do you have insurance that covers all or part of the cost of the following items:

Yes No Unsure
Dental eXpenses .......cccovvveecerveeneennenne Qo L PO (.
Eye glasses or contact lenses................ L N SRS (.
Extended hospital coverage................... [ RPN Qo (W
Life inSurance .........coceveeeeeniecreneneneenes Qe O (]
Long term health care benefits ............. O o O a
Prescription medications ...........cc..c...... Qe O OUPRIPON Q

Do you get any insurance benefits, such as those mentioned in the above question, as

part of your current employment?

What is the name(s) of the insurance company that provides these benefits?

(check one or more)

MSA e (I Manufacturer's Life .........
CUand C .o, Q Great West Life ...............
Mutual Life ..o, a Aetna ........... RN
Pacific Blue Cross ......ccccceevveeveenne. Q Don't Know ......ccceevvnnee.
Other (specify):
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3. Clinical Status |

NOTE: In this section we would like to you read and complete some basic questions
about your lifestyle and clinical history. Participants’ comments on last year's
questionnaire indicated that side effects of drugs were important to them, so
this year we have added a question about them.

36. In what year and month do you think you were infected with HIV?
Year: 19 Month: Unsure O
37. How do you think you got HIV? (check one or more boxes)
Sex with a man .................... Q Blood transfusion ........c.c.cceeeveeeenenne
Sex with a woman .............. (. Unsure/prefer not to answer ............
Injection drug use ............... (. Other(specify)
Blood product ..........cccc....... (.
38.  Have you ever donated blood?
YOS ittt (.
NO oot e (d  (go to question 42)
Unsure/prefer not to answer ..........c.......... J (go to question 42)
39. If you have donated blood, how many donations have you ever made?
1 donation ........ceceverveevennnene a 2 to 4 donations .......cceceevveeneenen. a
5t0 9 donations ......c............ Q 10 or more donations................. W
40.  What year did you first donate blood?
Year of first blood donation: 19
41.  What year did you last donate blood?
Year of last blood donation: 19
42. Have you been vaccinated for or received the following: (Check one box per item)

Yes No  Unsure
Hepatitis B (Hep B) vaccine .......c..cccoeeneneene Q . a ... Q IF YES, # of doses:
Haemophilus influenza type B vaccine.......... a ... N I Q IF YES, #of doses:
Pneumococcal vaccine (Pneumovax)............ Q a ... (.
"Flu" (Influenza) vaccine (in the last year)..... d .......... [ Q
Tetanus immunization (in the last 10 years)... d ............ a ... a
TB skin test (PPD) ...cccoooveiiiieieeeee O I O IF YES, was it:

Positive 1  Negative

a
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43, Please indicate whether you have experienced any of the following side effects
from your current HIV therapy: (check all that apply)

Ever Currently
had have
Side Effect
Yes Yes Never
* Cardiovascular Problems
High blood Pressure ........oveceeieeiereenireieeeesieseeseesee e see s [ RN (I (.
Chest pain diagnosed by doctor as heart attack or similar............... 0 (I a
* Eye Problems
Blurred vision, painful eye that your doctor thinks is the
result of inflammation of one of the layers of the eye.................... (I R [ Q
* Female-Specific Problems
Menstrual changes (changes in your period).........cccocevecvencrieennen. 0 [ O
¢ Gastrointestinal Problems
Abdominal pain/discomfort..........ccoceecueriinniiniininieeceeeeee [ ORI (I a
DiAITREA ..ot e (N I Q
Difficult digestion.......ccveveveerriieriiiceeiccrereree e I R [ TR Q
Presence of gas in stomach/bloating ...........cccceeevieiiniininieniencee (I [ Q
Nausea (feeling like you need t0 VOMIL) ..c..covveeiereeiienieenieiineenneane [ (0 a
VOMIINE. ....vieviieeieitiecreereseeeeetrsreereeseesseesseestessnesaesnsesseensesnseensesseens [ R [ a
Taste alterations (food and drink taste funny).......ceccovveviveiviinenenns [ [ Q
* Liver Function Test
Jaundice (skin/eyes turning yellow) .......ccccevvevreeeervniencrcreeceeeenes (I [ O
Pain/discomfort over the liver (under rib cage on right)................... [ N a
Doctor told you your Liver i8S SICK.......cccccvvviverververireeierie e [ RN [ a
* General Problems.

" Decreased CONCENIIAtION. .........cuevevveeeceereeereeeceetesesessaeseseresesnssaena. [ [ Q
Depression/suicidal feelings........cccocveerveieeneninenineninencieenienn (R [ a
DIZZINESS ..vvevveeiieeceeieeie ettt ettt et st sttt et et srresbe s e e st e [ [ (.
Difficult breathing .......c.occcevieiieriiiieienee e [ (I N a
Fatigue/feeling tired .........coceceeeveenieieneneicnnceec e I U (I Q
FOVET .ottt st [ (N O a
Headache ......vovvevieiiiieiceee e (I 50 N Q
Insomnia/problems SIEEPINg........ccovrvereruereerieirinieineieieesereee e (I [ a
Malaise (generally unwell).........ccoooveiiiiiniiniiiiieeeeee e [ [ a

.............. (.
.............. O
.............. a
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¢ Skin Problems

RaASH ..o e Qo [ a
DIYEr SKIN ...coiiiiiieiicieeeectcee ettt (W R 0 a
*  Muscle and Skeletal Problems
BloOd N JOINS ...ovieviveinieeeieieiereere sttt [ (I (.
Haematomas (large bruises without
remembering hurting yourself).........cccooevieniinnincinniecencee (I 1 a
Aches in joints and/or muscles.........c.occooeeeriiriiiniinicce, [ (I Q

* Peripheral Nervous System Problems

Numbness or pins and needles around mouth..........ccooeveiinineen. [ (1 N |
Numbess or pins and needles in hands/feet............ccocevvevvernniicrnnne (N TR (I d
* Metabolic Problems
Diabetes mellitus (high blood sugar)...........cccccoeueveeevereecreeeene. [ [N Q
Elevated cholesterol levels........occooeiviiiiiiininiineneceeceen [ RN (I a
Changes in body shape with any of the following:
Weight gain around abdomen...........cccocoeevevenieninneneereeeenn, [ R [ [ a
Thinner arms, legs and/or face ........cccccevceivcvevriienciinnenne e (I [ (.
Pad of tissue on back of neck ..........occeviicininiiiinee, (TR (0 (|
Enlargement Of Breasts .......cccoceveeriiniienieninnieneneeeeseee e [ I a
Lactation/"leaky breasts"........cccovvevvvevereereenieseeseeeeseeee e Qe (I u
Elevated triglyceride 1eVels ........ccooviniriiincieieeienesece e (N (W Q
* Sexual Problems
Sexual dysfunction (unable to obtain/maintain erection)................. [ TR (I a
Decreased INtEreSt IN SEX ..ceevrerierieeriieriieniee e et e sieesresreesiee e [ TR (I Q
* Urinary Problems
Painful/difficult urination ...........c.coecueveevenreneseeere e [ 10 a
Discharge of bloody Uring ..........coeeeeniereeeneneenenreeneeeseeene [ S Q
KIdNEY SLONES ...vvveeiieierieieerieeeeeitet ettt [ O (I a
Told by doctor that kidneys are not functioning properly................ (R (N T Q
Abdominal pain due to kidney spasms (very intense
pain that starts next to lower back and can move to the
genitals and/or inner thigh...........cocoooiiiin [ Q. Q
* Other Problems
LOSS Of NAIT ....veiieeiieieeeee e e [ (I RN Q
INGrown toeNail..........ccoeeirinenieinenierenc e O [ a
Perianal abcesses/"tails" .......cooveviiiererienieiiieseeee e [ 1 I Q
Other (please specify): [ OO [ T a

44,  In the last year, have you ever been admitted to hospital overnight or longer?

YES wvvvereerereeereeeeeeeerenenens 1 NO e a
Unsure .oooeeeveveeveeveneninns | '




45. If yes, how many times did you go to hospital?

Only ONCe ..cveveveveereniereerenene Q 2104 tiMes .oooeeveeveveeenenne a
5 OF MOTE tIMES  weeeeveeieeeeeeriiians (| NONE e a
UnNSure ..oooovvvveeeeiiiiii, [l

46. In the last year, how many times did you receive medical attention or care from the
following health care providers or services?

2-4 5 or more
1 time times times Never Unsure
Family/regular doctor .........cc.cccvennene. (I [ Q... (I Q
Other medical doctor (such as
surgeon, allergist, specialist)............... N 5 Q... (I a
NUrSe/Street NUISE ......oevveeveeiervereeannens [ [ ... (I Q
Dentists or orthodontist....................... (N D [ R a..... (10 Q
Chiropractor........ccoceeeeeeereeneeeeneenne. (I [ Q... (I 0
Physiotherapist........ccccceveerveveenennnn. (I R (N Q... (I a
A drop-in cliniC.......coveveverrivierenennene (I TR (I R Q... [ a
Hospital/emergency .........c.cccccevenuenene (I O (T Q... [0 U Q
DetoX...coveerriereerireriereiiens SRR [ [ Q.. 1 (.
Other (specify: ) IR (I (N 0. (I Q
47. Do you or have you had any of the following conditions: (Confirmed by your doctor)
Yes No Unsure
» Hepatitis
o TYPE A o [ RO e Q
o TYPE B e (I TP (.
¢ TYPEC e I O (M
o Non-A,Non-B ..o, O o, R a
» Non-A, Non-B, Non-C ......c.cccovvvvviviiiiennnnen. [ O, (|
» Hepatitis due to other causes
(such as medications or alcohol) ................... o O a
e Diabetes.........ccooovvviieieeeen I [ RS (.
» Heart Disease (if Yes, please specify)............ [ ORI [ SRR Q
» High blood pressure..........ccccocvveevvcricnnininnas 0 Lo Q
o Heart AttacK......ccoovevvevineneniriicecncne [ R 0 SRR Q
o Leaky Valve....coooovvienneiiniecceencecnees (0 R 0 R Q
* Other:
» High cholesterol.....................coccorivninnnnnne. Q... reeeveens O o U
* Hemophilia...............c..oconiiiiniinie, Qo L Q
* Alterations of blood lipids .................c......... [ R O o Q
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4. Food and Hunger Issues

NOTE: Participants' comments on last year's questionnaires indicated that financial

and food problems were important to them, so this question has been added.

48.  Below is a series of statements that people have made about their food situation.
Please indicate whether the statement is often true, sometimes true or never true for

your household or the individuals in your household. Please circle one number per

item.
Responses: 1. Often true
2. Sometimes true
3. Never true
Circle the appropriate
number

» I worry whether my food will run out before I get
MONEY t0 DUY MOIE. .ovviiiiiiiiciiiiiiiiinieeeeeree e I ... 2 e

» I worry about whether the food that I can afford to
buy for my household will be enough. .........ccccooceiiiiiniinniinns | G 2

» The food that I bought just didn't last, and
I didn't have money to et MOTE. ....ccceevvveireerciienieniceece e | S 2 e

* Iran out of the foods that I needed to put
together a meal and I didn't have money to get more food. ............... 1 o 2 e

» We eat the same thing for several days in a row
because we only have a few different kinds of food
on hand and don't have money to buy more. .........cccoeceevevercrrcenennnn | ST 2

» [ am often hungry, but I don't eat because I can't _
afford enough f00d. ......cccoiiiiiiii e | G 2 e

/

o I eat less than I think I should because I don't have
enough money for food. ........covviiiiiiinii 1o 2 e

» I can't afford to eat Properly......ccoeerveeiiiniienicnieceeee e | IO 2 e

« IF YOU HAVE CHILDREN - My child(ren) is (are) not
eating enough because I just can't afford enough food. ..................... 1o 2 e




49.

50.

Sometimes people lose weight because they don't have enough to eat. In the
past year, did you lose weight because there wasn't enough food?

YES oo [l N O e [l
Don't know ...ccoooveveeeiennl. ]

In the past year, have you had hunger pangs but couldn't eat because you
couldn't afford food?

YES e (] N O it eaane |
Don't know ....coooveevevenene. |

5. Social Support and Coping

51.  Below is a list of the ways you might have felt or behaved. Please indicate how often
you have felt this way during the past week by circling the appropriate number.
Responses: 1 Rarely or none of the time (Less than 1 day)
2 Some or a little of the time (1-2 days)
3. Occasionally or a moderate amount of time (3-4 days)
4 Most or all of the time (5-7 days)
During the past week: Circle the appropriate number
» [ was bothered by things that usually don't bother me..................... l.... 2 ... 3o 4
[ did not feel like eating; my appetite Was POOT.......cccocervereerenrennens ... 2 ... 3 4
+ [ felt that I could not shake off the blues even with help from
my family or friends .......ccoceeieiinenin e 1. 2 ... 3o 4
[ felt that I was just as good as other people........ccccoeveneninincnne. ... 2 . 3 4
I had trouble keeping my mind on what I was doing .........ccc.c..c..... I... 2 3 4
o Telt depressed.....coviinienieneniereee s ... 2 3 4
« [ felt that everything I did was an effort ..........cooceveeriiiinciiennnnen. l.... 2 ... 3o 4
» ] felt hopeful about the future ..........ccoeciiviiiniiieee 1. 2 ... 3 4
+ [ thought my life had been a failure.........c..ccccocevivennieniniiinennn, I... 2 ... 3o 4
o Tfeltfearful ... 1. 2 ... 3 o 4



o My sleep Was restless......coeriiiniiiernicree e 1. 2 ... 3o 4

o T WaAS MAPPY ot 1. 2 ... 3 4
o Italked less than usual.........ccccooevveriiniinieniicce e 1. 2 ... 3 4
o el lonely...oooiiiiiiiiie e ... 2. 3 4
» People were unfriendly .........ccoceeriiniiiiii 1. 2 ... 3 s 4
o Tenjoyed life . ..coociiiiiiiiie e 1. 2 ... 3 4
o Thad crying sSpells.....cocccomiiiniiiiii e I..... 2 .. 3 4
o Tt SA ..ooooeieccece s 1. 2 3 4
o [ felt that people disliked Me .......c.cooveeeiieiieniiiieii s 1. 2 ... 3 4
o T could not @et "ZoINg" .....ceovuiiviiriieeirreeee e ... 2 ... 3 4

6. Alternative Therapies

NOTE: We recognize that alternative therapies may now play an integral role in an

individual's therapeutic regimen. In the interest of furthering our knowledge of
these therapies, we would appreciate full disclosure of therapies you use, or
have used in the past.

52. Have you ever used any alternative (non-prescription) therapies for your HIV disease?
YES ettt 0

NO O (go to question 58)
Unsure/ prefer not to answer [ (go to question 58)

53.  IF YES, what are your reasons for taking HIV-related alternative therapies? (choose

all that apply)

To enhance your immune reSPONSE ........ceceveerveriersieerissieseeseenienns Q
To supplement your dietary intake ...........cccccecereniinnennnncicnicniennnennn d
To prevent INFECHON ........c.ovveirriieiererieeeisie e nennene Q
To improve your energy level ..........cocecvineninieinininncceereeees g
You feel good about taking alternative therapies .........c.ccoeeeevcnennens a
Alternative therapies won't do any harm ........c.c.ccocooiiiinnn a
Other(s) (specify):
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54. Have you ever consulted any of the following alternative practitioners for HIV/AIDS
related conditions? (choose all that apply)

ACUpUNCLUTiSt..cc..eieiieieneeiieeiee a Doctor of Chinese medicine....... a
Herbalist .......ccocoeeviiniiniinieeee (. Homeopath ........cccvvvieiricinnene. u
Holistic medicine specialist ........... a Naturopath ......c..ccccoeveverieneenens Q

) Osteopath ........coceveeriiieniieeniinenenn. (| Traditional Aboriginal healer = J
Other(s) (specify):

55. What is your major source of information regarding alternative therapies?
(choose all that apply)

Alternative practitioner..................... Qa Family ....ccocovvinencnnenns Q
Physician (MD) ....cccoovvviveicieeenen, (W Health food stores ............. Q
Magazines .......ccccevverveeriverieeneennen (. NEeWSpPapers ......cccceerveeeenne O
Friend(S) ...cooceevveveemeneeniinicercenee a Scientific journals ............. a
Support groups oherpesos wih HIV . .............. Q Television .....c..cccccenueeene a
INternet ......occceeveeriienieeceeeceneeeens a Other(s)(specify): __

56. Approximately how much do you spend on alternative therapies per month?

< $50 per month..........ccceevrvrrevereneen. a $200 to $400 per month.... O
$50 to $99 per month ... Q Over $400 per month........ Q
$100 to $199 per month ................. a UNSULE ..o Q
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58. Please indicate whether you have used any of the following alternative therapies: (check

all that apply)
Alternative Ever used Currently If you stopped please provide a reason
Therapy Yes Yes Ineffective Cost Other reason

* Acupuncture .................. 8 (I P Q.. O
* Compound Q

(Coenzyme Q10).............. I [ O, 1 [ [
* Dietary Supplements

(Macrobiotic diet, Blue-

green algae, Boost) .......... [ P I RPN I [ RN
*DNCB .....ccooviieeieinne I [ R O (I I
* Herbs (Chinese herbs,

St. John's Wort, etc.) ........ (I8 0 O (I
* Homeopathy ................. [ [OOOROR N [ I
* Marijuana .............c.c.c..... [ OO 0 O (I
» Massage (Reiki, Shiatsu).. d................. (I Q... N
* Meditation ...................... [ DS 1 o IO o I
* Naturopathy ............... I (I N O
* N-Acetyl-cysteine ........... I R [ RPN Q. I
* Stress Reduction (Support

groups, Relaxation .......... I T (IR (W I O ...
* Tactile therapies (Therapeutic

touch, Reflexology) ........ L [ R ... [
* Vitamins and minerals... Q............... (N Q... [ I

Other alternative (non-prescription) treatments

. e D I R Qo Q..
. R P O Q... N
. [ P Qo Q. N R
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7. Lifestyle

NOTE: In this section we would like to you read and complete some basic questions
about your lifestyle.
|
58.  In the last six months, have you ever had trouble taking your antiretroviral
medications (liké AZT, ddl, ddC, 3TC, d4T, Saquinavir, Ritonavir, and Indinavir)?

All of the time ......ccceeeeeeee (M Most of the time  ......cccovvvereenenneee a

Half of the time.................... a Some of the time ........c..ceceeeuene Q

JN[E72S G a UNSUIe ...oovvveeieerveenieenneesdeeenene Q

I was not on antiretroviral therapy during the last six months ........ccceceevvennens (W

NOTE: If you never had any problems with taking your medications please
go to question 60.

59. If you had problems in the last six months, how long did you stop taking your
antiretroviral medications for?

Less than one day .....c..cocceevveeeeenenne. Q Less than one week ........c......... (.
Less than one month ...................... Q Less than three months ............. a
Did not stop taking them ................ 0 UnNSUIE ...ovovvrerrieiiieeiieneieeeieenne (.
60. Have you ever injected drugs?
YOS oottt (.
NO ottt e O (go to question
63)
Unsure/prefer not to answer ...........c...oeee O (go to question
63)
61.  Over the last 6 months, did you inject any drugs?
YOS oot a
NO oot e (. (go to question 63)
Unsure/prefer not to answer ............ O (go to question 63)
62. Over the last 6 months, what is the longest period of time you were drug-free
(i.e. not using injection drugs) ? '
Less than one day.........cccceeeverennenne. Qa ‘Less than one week .................. a
Less than one month ..........cccoo....... Q Less than three months............. U
Less than six months...........c.ccceneeene. Q Unsure/prefer not to answer-.....
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63.

Have you ever attended any kind of alcohol or other drug treatment program?

8. Feedback

NOTE: This section is intended for your feedback. Your suggestions help us to

improve the questionnaire from year to year. Please take a few minutes and

complete these few questions.

64.

65.

66.

67.

Please rate this questionnaire according to the following categories
(check one box per row):

Strongly Strongly
Disagree Disagree Neutral Agree Agree
The questionnaire was easy to read ................. a ... a ... Q... (I Q
The questions were easy to understand ........... ... a ... Q ... I R a
The choices for responses were adequate......... ... (I [ [ [ a

Was this questionnaire
Too short in length...........ccoeieenne 3 Too long in length................ Q
About the right length ................... (. UNSUCE ..o (W

How long did it take you to answer this questionnaire?

Please write any further information that you think is relevant. You may add
additional pages to this questionnaire if necessary.

Thank you very much for taking the time to answer these questions.
Please put the completed questionnaire in the enclosed self-addressed
and stamped envelope and drop it in the mail.
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m,

The HIV/AIDS Drug Treatment Program

Annual Participant Survey 1999/2000

This annual survey is for participants in the HIV/AIDS Drug Treatment Program. If you are HIV-positive
and a treatment program participant, the BC Centre for Excellence in HIV/AIDS (the Centre) would like to find
out more about your living conditions, health status, and needs for treatment and care. Participants' responses to
this survey will be used by the Centre to inform and educate British Columbians about the health and living

conditions of persons living with HIV/AIDS.

To participants To physicians

Completion of this annual survey is voluntary. If Please ensure the participant noted on the inside
you want to participate, please read it over page receives this questionnaire. If this
carefully and answer it as best you can. The individual is no longer your patient please inform
survey will take about 35 minutes to complete; the Centre at (604) 806-8515. Thank you for
because of participants’ comments, some your assistance.

questions have been changed. The completed
survey can be mailed to us in the enclosed self-
addressed stamped envelope. Any information
you provide to us will remain strictly
confidential. Thank you in advance for your
participation and co-operation.

Questions?
If you have specific questions or are interested in obtaining more information about the Centre's research
activities, please contact the program co-ordinator, Bonnie Devlin, at (604) 806-8306. You can also refer to the
forecast, the Centre's quarterly newsletter, and published research articles for information on the HIV/AIDS Drug
Treatment program and other research activities. Subscriptions for our newsletter and other information material
can be requested by writing to the following address: BC Centre for Excellence in HIV/AIDS, 608-1081 Burrard
Street, Vancouver, BC, V6Z 1Y6. You can phone in your request to (604) 806-8515. Visit our website at

http://cfeweb.hivnet.ubc.ca/



http://cfeweb.hivnet.ubc.ca/

1. Personal Information

NOTE: In this section we would like you to read and complete some general

background questions about your current education and employment status and

the place you live.

1. What is the highest grade (or year) of secondary (high school) or elementary school you
attended?
Years of schooling: ........cccceevevenicvennennnns
Never attended school ...........ccooeeviniiiinicneeenee, Q
UNSUTE ..vovviviciieiieieienr et nesieseesnesvaeanes Q
2. How many years of education have you completed at university or another post-

secondary institution (College, institutes of technology, CEGEPs, trade schools)?
Years of schooling: ........cccovvvviiniinininnnnne.

Lessthan 1 YEar .......occoeceevvevereenenienceieeie e Q
Unsure/Never attended ........cccocecniineniennennnene. a
3. What certificates, diplomas, or degrees have you obtained (check all that apply).
High school diploma..........cccoiiiriniiiiiiniiiecicc e a
Trades Certificate ........coveoiriiiiieniiiniiccteeeere e (.
Undergraduate university degree .........cocvevemerervrenenienenerinenneniens a
Post-graduate university degree ........cccecvevvrieniiiiininniineinennneenn, Q
CEGEP, College, institute of technology certificate ....................... Q
Never received a degree, diploma or certificate.........ocoeeeiiiinnen. W]
Other (specify):
4. What kind of housing are you currently living in?
HOUSE .ot Q Condominium/Apartment ...... Q
Hotel, rooming-house, etc.................. Q Shelter, hostel.........ccceevvernnne a
Jail or Prison........cceeveevenieneceecrnnenns a No fixed address......c.ccccveeee a
Hospital.......ccooeveriieeiiieicciiii Q Other(specify): ‘

NOTE: Ifyou are currently living in an institution (like a jail or
prison or hospital) then go to question 14.

5 How many adults and children, including yourself, currently reside in your home?
Number of adults: Number of children:
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6. Do you currently share your housing arrangements with another person(s)?
(check one or more)

NO ONC..coverrieeeeieeieeeieeeeeens (W Roommate............coen..... Q
Friend(s)...cccooveeeeieceeieeciieniens a Partner/lover .................. d
SPOUSE...cevevieriiereeieererieeeeeeans Q Child(ren).......ccceeeeeenene [
Family ...coooevevriciinniniiiccnicniene U
Other(specify):

7. Is your home in need of any repairs?
No, only reguiar MAINEENANICE  ..vvvireieriiiiieiiieerereeerereenrnrrerrresesseaesaesasaannnnneeeseres (W

Yes, minor repairs (missing or loose floor tiles, needs paint,

new counters, defective steps or railing, broken appliances, etc.)......c......c....... Q

Yes, major repairs (defective plumbing or electrical wiring,

structural repairs to walls, floors or ceilings, etc.).......ccoveerieerieeriicenscrcennnn, ()
8. Will you be able to remain in your present housing throughout your illness?

YES et a NO ettt d

UnNSure......ccecvevceeerecnennens Q

0. Are you currently employed in a job that pays money?

Full time .....cccooeveeeereenenn a Self-employed .......ccoceevvvrievenenenne a
Part-time  ....cocoveeveeeieee O Disability pay .......cccoeevceeveevcnnnne Q
Notatall ....ccoceeeverienrenene. 0

NOTE: Ifyou are not employed please go to question 12.

10. IF EMPLOYED (paid employment or currently on disability pay), please describe
your current occupation or occupation providing disability pay:

Specify:

11. IF EMPLOYED (paid employment), please indicate how many hours you
Normally work at your current job(s) per week: hours per week.

12.  IF NOT EMPLOYED, check the box or boxes which show your current status:

Unemployed but available for work ..........cccveeieniininininiiineinens Q
Temporarily unavailable for work (sick leave) 3
Permanently unable t0 WOTK .......cccooevivinieniiniinienineeenecieseseeneenens Q
Currently unable to work — Long-term disability .........c.cccreveecnenees a
HOME QULIES ..vveviieieiieericiceeteiei ettt see e sn e W
STUAENT oottt st e e s g
Retired from JOD.......cooiiiiiiiiieicc e Q

Other (specify):




13.

14.

15.

16.

What other current sources of support do you have: (check one or more) ‘

Unemployment insurance (UIC) .......cccoeniiiinninniininniniiii, (.

Canadian Pension Plan (CPP) .......ccccoociviiiiiecieecvreceieee e 0

Provincial income assistance (GAIN, Handicapped, Welfare) ........... O |
Savings Or BOITOWING ...coveviiriiiiiiiiiinieiicrc s (. ‘
Long-term disability iNSUraNCe .........c.ceveeeereenieicrenineceeneerenrenenes (.

Not applicable (in jail Or PriSon)........ccecceeveeeeiieerveerneenseennieenee e (.

Other forms of income(specify): ......

Check the box which shows your current gross annual earnings (wages, salaries and

net self employment, and any other income) before deductions:

Under $5,000 ..c.oovvveviviiieereeninens a $30,000-$34,999 ...ccoeeivreene a
$5,000-89,999 ....oooviiiiie a $35,000-$39,999 ......ccvvenenn a
$10,000-$14,999 ....coveiiiiiiee a $40,000-$44,999 ......ccveeven. a
$15,000-$19,999 .....ooeeiirrienn o $45,000-849,999 .......ccccnn a
$20,000-824,999 .....ccovevveiieienne a $50,000 and over ........c..cu..e. a
$25,000-$29,999 ....coooveieiee. Qa Unsure of iInCOME .........ccooveee. Qa

Check one or more ethnic/cultural group that applies to you:

Aboriginal/First Nations .....c...c.cceceeeeee. QO Jewish.e O
Asian (Chinese, Vietnamese, etc.) ......... a MELIS ..ot o
Black ....coooveiiiiiieieee e d  Middle Eastern ........cccoceveneeveneniennnn Q
Caucasian/White .........cccoveevrieevceeennnen. O South Asian (Indian, Pakistani etc.) ........... a
Hispanic/Latino .......cccceceevvennenenienns Prefer not to answer Q
INUIE oo O  Other(s): (specify)

What languages can you speak well enough to conduct a conversation:

(check one or more)

English ..o, Qa Hindi ..o Q
French .....coocoovvvinenncneen Q Punjabi......cccocevvveninencninicnene. a
Spanish .......cccovceevininninnienne a Prefer not to answer e

Cantonese.........coovrveerevereeenennnes a Other(s): (specify)




17.  Are you a status or registered Indian (as defined by the Indian Act) ?

Y S tte ittt et e e e raeeseraaeenes a
No, I am Metis, Inuit, or non-status ...........cccoeeecvvvvvenennn. a
N O ettt ettt e e arreaaaas a

18. Were you born in Canada?
YeS i J  (Go to question 20)

19.  IF NO, what country were you born in?
Specify country of birth:

20.  How long have you been living in British Columbia?

Lessthan 1 year ................. W 1102 YEars ..coecveeevceeverernnns D
310 5 Years ..ooveeevererrrirenenann, W More than 5 years ................. Q
UNSULE oo o

2. Health Status

NOTE: In this section we would like you to read and complete some basic questions

about your current health status.

21.  In general, would you say that your current health is:

Excellent .......cccoevivevivecenns a Fair ..o (|
Very good ......oocveveviirienenneee Q POOr oo a
GoOod .o Q

22.  Compared to one year ago, how would you rate your health in general now?

Much better nOW ..........cc..... d Somewhat worse now .......... (W
Somewhat better now .......... o Much worse now .................. a
About the same ......ccceunee.... a

23.  How much pain or discomfort do you have from illness at present?
NONE .ovevreiieriecireenieeeeen, a Moderate .......ccccoeveieiennene Q
Mild or infrequent ............... a Severe or persistent ........... a
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24.  In the past month, have you had any bodily pain?

25.  IF YES, was the pain:

Very mild ....cocovveiiinnennene. Q Moderate ..........cou.e.... (M
Mild oo Q SEVEre ..cocvvvvrveeiniiennnnns O

26. Please circle the number that best describes whether each of the
following statements is true or false for you. '

Responses: 1. Definitely true 4. Mostly false
2. Mostly true 5. Definitely false
3. Not sure

Circle the appropriate number

o Tam somewhat ill ........ccoooiiiiiiinniiiiice 1 ... 2. 3. 4 ... 5
» I am as healthy as anybody I know .........cccccocveiinnnnnnn. 1. 2 e 3. 4 ... 5
* My health is excellent .......c.cccccoevviviiiiiiinniii 1 ... 2 3 ... 4 ... 5
» I have been feeling bad lately .......c.cccoorviiiiinininnnn 1 ... 2. 3. 4 ... 5

27.  This set of questions concerns some problems you may have to deal
with because of your illness. Please circle one number per item.

Responses: 1. A problem for more than 3 months
2. A problem for 3 months or less
3. Not a problem at all

Circle the appropriate number
» Does your health keep you from working at a job, doing work

around the house or going to school? .......cccociiiiiiiiniini 1 .2 ...

+ Have you been unable to do certain kinds or amounts or work,

house work or school work because of your health? ..........c.ccccoeeeiiiiiins 1 ... 2 ...

» The kinds or amounts of vigorous activities you can do, like

lifting heavy objects, running or participating in strenuous sports? ......... 1 .. 2 e
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» The kinds or amounts of moderate activities you can do,

like moving a table, carrying two full bags of groceries? .........cccocvevenne 1 .02 ... 3

» Walking uphill or climbing 10 steps without resting? ...........ccccceeeeeiiennen. 1 .2 . 3

» Bending, lifting or stooping? ........ccccecceveevuenene OO TP 1.2 . 3

» Walking one block? ......ccociniiininiiiee. ............................................. 1 .. 2 .. 3

» Eating, dressing, bathing or using the toilet?............cccooeieiiviveivnireeeee. I ... 2 ... 3
28. For each of the following questions, please circle the number for the one answer

that comes closest to the way you have been feeling during the past month.

Responses: 1. All of the time 4. Some of the time
2. Most of the time 5. Alittle of the time
3. A good bit of the time 6. None of the time
How much time during the past month: Circle the appropriate number
* has your health limited your social activities
(like visiting with friends or close relatives)? .......... 1. 2. 3.4 ... 5 6
* have you been a very nervous person? ..........cc........ l ... 2. 3.4 ... 5 6
* have you felt calm and peaceful? ........cccceceveveennnes 1 ... 2 ... 3.4 ... 5 6
* have you felt downhearted and blue? ........................ 1 ... 2 ... 3.4 ... 5 6 |
* have you been a happy person? ........ccccoeeeniiinenn. 1. 2. 3.4 ... 5 6 ‘
* have you felt so down in the dumps that
nothing could cheer you up? .....ccccoovevevieieccncnnenn. 1 .. 2 ... 3.4 .. 5 6
29.  How tall are you without shoes on?
Feet __ Inchesor __ Centimetres

30.  How much do you weigh?

___Kilograms or ___ Pounds
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31. Have you gained or lost ten pounds or more within the past year?
Yes Gained...................... a NO v Q
Yes Lost.....ccoooeievienninnnne. a
If Yes, do you know why? (specify):

32, Do you have private insurance (i.€., insurance other than B.C. Medical Services,
MSSH, First Nations Band, DIA or federal/provincial government coverage) that
covers all or part of the cost of the following items:

Yes No
Unsure
* Dental eXpenses .........ccceceevierieriennnnns I USRI SRS a
+ Eye glasses or contact lenses................ O e O e Q
» Extended hospital coverage................... P O, (]
» Life insurance .......ccccoceeceveverievieneniennnne. I SRS a
‘+ Long term health care benefits ............. I RS L Q
* Prescription medications ...................... L [ U a

33. Do you get any insurance benefits, such as those mentioned in the above question, as

part of your current employment?

34. Do you pay for any of these insurance benefits (other than MSP) on your own?

35.  What is the name(s) of the insurance company that provides these benefits?

(check one or more)

North West Life .......ccccovviveninnnnnnnn (W Manufacturer's Life ......... Q
Londonand C .......cccoevvvvvvvenennne. Qa Great West Life ............... a
SunLife ...cooooviiieieiieeeee, o AetNa ...coeeeviiviiereeiee s (.
Pacific Blue Cross ......cccceevvvvvennn. (. Don't Know .......cccceeeeeee. (.
Other (specify): '
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3. Clinical Status

NOTE: In this section we would like to you read and complete some basic questions

about your lifestyle and clinical history. Participants' comments on last year's

questionnaire indicated that side effects of drugs were important to them, so

this year we have added another question about them.

36. In what year and month do you think you were infected with HIV?

Year: 19 ___ Month: Unsure O
37.  How do you think you got HIV? (check one or more boxes)
Sex with aman .................... Q Blood transfusion ...........ccccevevenenne. Q
Sex with a woman .............. O Unsure/prefer not to answer ............ Q
Injection drug use ............... (. Other (specify) :
Blood product ............c..c...... Q
38. Have you ever donated blood?
Y S ittt e a
NO et (d (go to question 42)
Unsure/prefer not to answer ..............o...... O (go to question 42)
39.  Ifyou have donated blood, how many donations have you ever made?
I donation ........cccccevvveeenene. a 2 t0 4 donations..........ceceeeueeneene Q
5 to 9 donations ................... d 10 or more donations................. 0

40. What year did you first donate blood?
Year of first blood donation: 19

41.  What year did you last donate blood?
Year of last blood donation: 19

42.  Have you been vaccinated for or received the following: (Check one box per item)
Yes No Unsure

e Hepatitis B (Hep B) vaccine ... a ... O ... W IF YES, # of doses:
» Haemophilus influenza type B vaccine.......... a ... Q... Q IF YES, #of doses:
* Pneumococcal vaccine (Pneumovax)............ [ a ... a
¢ "Flu" (Influenza) vaccine (in the last year)..... d ......... a ... a
» Tetanus immunization (in the last 10 years)... d ......... (I Q
o TBskintest (PPD) ..occooovvrveiiiiiieieeceee, [ [ U IF YES, was it:

Positive 1 Negative
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43.  Please indicate whether you have experienced any of the following side effects

from your current HIV therapy: (check all that apply)

Side Effect Ever
had
Yes
* Cardiovascular Problems
High blood pressure ..........coccveeieiiniineiniieieecenee e Q
Chest pain diagnosed by doctor as heart attack or similar............... Q

* Eye Problems
Blurred vision, painful eye that your doctor thinks is the

result of inflammation of one of the layers of the eye.................... Q

* Female-Specific Problems

Menstrual changes (changes in your period).......c.ccccoovvivviiiinennennn, a

*» Gastrointestinal Problems

Abdominal pain/discomfort.........ccccoviiiviiniiiniiii e (.
DiIAITREA ..ot a
Difficult digestion........ccveeveriereeriieiereee et o
Presence of gas in stomach/bloating .........cc..cccoceveeeneneniinenennnn Q
Nausea (feeling like you need to vomit) .......ccoeevveviveniciiniicrieenennne. o
VOMItING. c..utiieiitenieeiertereetest et este st st este e be s e s e et e s bt essaensassaessnens a
Taste alterations (food and drink taste funny).........cccccceceveenreennnne. (W
* Liver Function Test
Jaundice (skin/eyes turning YEllOW) ........cccvevvveieerenvienierreiesre s Q
Pain/discomfort over the liver (under rib cage on right).................. (.
Doctor told you your Hver is SicK........coccccvirinerneniinsieneneenenns Q...

¢ General Problems.

Decreased CONCENTAtioN. ......coverueerueeieriieniieieeteneeie e sie et Q
Depression/suicidal feelings.......c..cocoevereneeiicnnireniinieneceen Q
Dizziness ......c.ccoceeuue. ettt e eh et et sh bt e b e e bt e et esbe e et e e beeenee e baeenens (.
Difficult breathing .......ccocoeoeciiviiinieenc e a
Fatigue/feeling tired ..........cccocoerieiniinieniire e a
F VT ottt Q
Headache .......cooiiviiiiieecee e Q
Insomnia/problems SIEEPING.......cc.ereereiirieiecieriererieee e d
Malaise (generally unwell) ..o, Q

Currently Never
have

had
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¢ Skin Problems

RaASH . [ O Q
DIYer SKIN...oiiiiiieiecie ettt s e e be e be e 5 R Qo a
* Muscle and Skeletal Problems
BIOOd 111 JOINES ..ottt st eee (R N RN a
Haematomas (large bruises without
remembering hurting yourself)........ccocevenviniininiineicceeee, (I [ 0
Aches in joints and/or MUSCIES........ccocceviiieiiiniiiiie s (I R [ R a

e Peripheral Nervous System Problems

Numbness or pins and needles around mouth...........ccoceecvvirieennnne (I R o Q
Numbess or pins and needles in hands/feet............c.ccocevirinenvennene (I RN [ U O
* Metabolic Problems
Diabetes mellitus (high blood sugar)..........ccccovvirniniiiinicniinne (N (N a
Elevated cholesterol levels ... [ [ a
Changes in body shape with any of the following:
Weight gain around abdomen.............cccoeeveeveecieninnenieece e, 8 (I d
Thinner arms, legs and/or face ........ccccceevvevcviviieniiinneenie e [ (I A
Pad of tissue on back of neck .........ccccoiiiiiiiiiniiiiiee [ (I Q
Enlargement of breasts .........ccoceeceereevennnene e arenanas (B0 (I a
Lactation/"leaky Dreasts"........cccocvvvvieceeriveneniieieneeeeseere s esseenns [ [T .
Elevated triglyceride levels ..........cocoveviiiiininininccen (I [ a
* Sexual Problems
Sexual dysfunction (unable to obtain/maintain erection)................. [ R (I R a
Decreased iNtEreSt N SEX ..eccveveeruvrereiieserrieeieseereeeeesseeseserenseesseenns [ 58 Q

* Urinary Problems

Painful/difficult urination..........ccccceveevieieienenennnnece O I ORI Q
Discharge of bloody urine...........cccocovereiinnnicnciccceeee (N N U O
KidNney StONES .....cocvereruirieieiiieecieeneerieesereeec e (0 I R Q
Told by doctor that kidneys are not functioning properly................ (I S a

Abdominal pain due to kidney spasms (very intense
pain that starts next to lower back and can move to the

genitals and/or inner thigh..........ccocvvvvieiecieece e [ [ T Q
*  QOther Problems
0SS OF MAIT ettt e e e [ IOUTOTOURRORo Q... d
INGrown t0eNail........c.cccviereirieiieiieeeee e [ RPN [ Q
Perianal aboesSes/ " taIlS" ......oooe i e [ [ [ aJ

Other (please specify):
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44.

45.

46.

47.

48.

In the last year, have you changed the antiretroviral medications you are taking

because of any of these side effects?

YES it d NO e (.
If Yes, specify the side effect:
In the last year, have you ever been admitted to hospital overnight or longer?
YES oo a 3\ (o T Q
Unsure ......cooeveveeennenne Q
If yes, how many times were you admitted to hospital?
Only once .....ccccovvvvvervenennncne. 3 2to 4 times ....ccceeeeeeveenennen. (.
5 or more times ........cc.cceeeeneee Q UNSUTE .ovvveeiveieceiecieeieeienee Q

In the last year, how many times did you receive medical attention or care from the

following health care providers or services?

2-4 5 or more
I time times times Never Unsure
Family/regular doctor ...........ccccene.e. (I (I (I [ (I [
Other medical doctor (such as
surgeon, allergist, specialist)............... [ [0 ... [
NUISE/Street NUISE .....covvereeveeerverruennenns N [ R ... 0
Dentists or orthodontist ...................... (I [ O........ [
Chiropractor.........ccoceeveeveenenneeeneeenennn (I [ Q... (W
Physiotherapist..........ccccoceerieniireennnn. (0N [ ... (I O
A drop-in cliniC....ccovovevveieenieeeiecee [ 1 Q... (I
Hospital/emergency ..........ccocevverernene [ [ Q... I R
Detox/recovery house.........ccccoeuennene. [ [ ... (I U
Other (specify: ) R (W O [ Q... (I TR
Do you or have you had any of the following conditions: (Confirmed by your doctor)
Yes No  Unsure
Hepatitis
TYPE A e (R L PR a
TYPE B oot 8 R O Q
TYPE C et Qe R Q
Non-A, Non-B ..o S [ LR a
Non-A, Non-B, Non-C .........coovvviviiiivnnneens [ T [ U O
Hepatitis due to other causes
(such as medications or alcohol) ................... Qo N RS a
Diabetes.........cccooveviivininineneee N 0 R Q
Heart Disease (if Yes, please specify)............ [ RO Qe Q
High blood pressure...........ccoevvveceeveereenciennnne N R (.
..................... o,

Heart Attack.....ooovveeveveeieeeieieeeeeeeeeeeieeeeeeeeeeeenene a



Leaky Valve......ccoveninienieneeeeeeeeeeeeens N [ TR a

* Other:

» High cholesterol...................cocecvrninvnninnnnnne. N [ SRR Q
e Hemophilia..................occoiiiniiiiiic [ RN Qe Q
* Alterations of blood lipids ............................. (N R Q

4. Social Support and Coping

49. Below is a list of the ways you might have felt or behaved. Please indicate how often

you have felt this way during the past week by circling the appropriate number.

Responses: 1. Rarely or none of the time (Less than 1 day)
2 Some or a little of the time (1-2 days)
3. Occasionally or a moderate amount of time (3-4 days)
4 Most or all of the time (5-7 days)

During the past week: Circle the appropriate number

» [ was bothered by things that usually don't bother me ....................... 1. 2 ... 3. 4
~+ 1did not feel like eating; my appetite Was POOT..........cccecevvvvrererrerenee. 1 ... 2 ... 3. 4
« [ felt that I could not shake off the blues even with help from
my family or friends ........ccceovvvviiiinieeiiicc e 1. 2 ... 3. 4
o ] felt that I was just as good as other people.......cccoevvvecieniiivnecniennnn, 1. 2 ... 3 ... 4
» [ had trouble keeping my mind on what I was doing ............ccceeuennens 1. 2 ... 3. 4
o Tfelt depressed.....ccccoviiririeiieiee e e 1. 2 .. 3. 4
» [ felt that everything I did was an effort ...........cccoceviviiininininnnens 1. 2 ... 3 ... 4
[ felt hopeful about the future...........ccocevieiiniiiiiiiins 1. 2 ... 3 ... 4
» [ thought my life had been a failure...........coccocoevivviivinniinninieiiens 1 ... 2 ... 3 ... 4
o Tfelt fearful ... ... 2 ... 3. 4
o My sleep Was IeStIESS.....uivvieieriirie et 1 ... 2 ... 3 ... 4
¢ I WS NAPPY coevrieiieiie et e e 1. 2 ... 3 ... 4
» Italked less than usual..........c.cccoovniiiniiiiiinieea I ... 2 ... 3 ... 4
o TRl IONELY.cc.viiiiiiiieee e 1 ... 2 ... 3. 4
* People were unfriendly .........cccoeeveeiiiiiciecceeeee e 1 ... 2 ... 3. 4

o 1enjoyed Life...ccccoireririeieee e 1 ... 2 ... 3. 4




* T had crying Spells.....cccooiiiiirieiiceiieeeecee e ... 2 .. 3. 4

¢ THRlt SAd oo I .. 2 ... 3 ... 4
+ [ felt that people disliked Me ........coeeeieirieciniiiese e ... 2 ... 3 ... 4
o Tcouldnot get "going".......cccovevieiiiiiniee e l ... 2 ... 3 ... 4
5. Fatigue
NOTE: The next several questions deal with your sleeping habits and your general level

of fatigue.

50. On average, how many hours of sleep do you get each night?
Hours: Unsure/Don't know ..........cccoeeueees Q

51. Do you usually take one or more naps during the day? -

YES v Qa NO oo Q Go to question 53 |

52.  Ifyes, how long do you usually nap for each day in total (including all naps):
Hours: Unsure/Don't know ..........ccecue.e.. Q

53. Do you regularly have trouble going to sleep or staying asleep when you go to bed at

night?
Y €S ot a NO ot (|
54.  How often do you find sleep refreshing?
Most of the time ....ooveveveeeeeeeeeea, | Sometimes ......oeeveveeeeeeeenenen. a
NEVET et eeeeeeenaan a Unsure/Don’t know ................ O

55. How often do you find it difficult to stay awake when you want to?
Most of the time .......coccevevevvveenenene. | Sometimes .....ccecovvvvvevvereennnnnn. o
(1175 S (| Unsure/Don’t know ................ a




6. Complementary / Alternative Therapies (CAT)

NOTE: We recognize that alternative therapies may now play an integral role in an
individual's therapeutic regimen. In the interest of furthering our knowledge of
these therapies, we would appreciate full disclosure of therapies you use, or

have used in the past.

56. Have you ever used any alternative (non-prescription) therapies for your HIV disease?
YOS ittt a
NO ..................................... D (go to question 66)

Unsure/ prefer not to answer {J (go to question 66)

57. Approximately how much do you spend on CAT therapies per month?

< $50 per month.........ccooveeveriirrennnen a $200 to $400 per month.... O
$50 to $99 per month ..................... Q Over $400 per month........ o
$100 to $199 per month ................. Q URNSUTE ..ooveevererenrereneerenees Qa

58. IF YES, what are your reasons for taking HIV-related CAT? (choose all that apply)
To enhance your immune response ............... d  To prevent infections ...........ccocu...... Q
To lower your viral load ........cc.ccoocerininnnn. 1  To improve your energy level ......... Q
To manage side effects of other therapies ..... O You feel good about taking CAT .... U
To supplement your dietary intake ................ d  CAT won't do any harm .................. Q

To have greater control over your health ........ d  Other(s) (specify):

59.  In the last year, have you consulted any of the following alternative practitioners for
HIV/AIDS related conditions? (choose all that apply)

Acupuncturist.........coceeevereevrereninnenn, Q Doctor of Chinese medicine.
Herbalist .....cccoeoeveemieceiireeniriene, O Homeopath ........ccccovevennnnene a
Holistic medicine specialist ........... a Naturopath .....ccocovevvirnennee. a
Osteopath ......cccoveevieivieiinsinicenne, Q Traditional Aboriginal healer U
Other(s) (specify):
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60.

61.

62.

63.

64.

What is your major source of information regarding alternative therapies?

(choose all that apply)
' Alternative practitioner...................
Physician (MD) ......ccccovvvienvienennn.

. Q Family/friend(s) ......ccccevvvurnnen. Q
L3 Health food stores ................... a
.4 Local AIDS organizations ...... (.
.4 Scientific journals ................... U
Ll Other(s) (specify):

Do you tell your medical doctor that you are using these therapies?

AlwWays....ccoeveeennen. a Often ..
Sometimes............... (] Rarely.

If you ever tell your doctor, how supportive of your CAT use have they been?

Very supportive ........cceceeeevrennnene
Neutral ......ccocovvvvierieieiiieneenee,
Not at all supportive .........cccvernenne

Ll Somewhat supportive ........... Q
. a Not very supportive ............. Q
. Q

Do you ever feel that you put your health at risk by using CATs?

AIWAYS oo
SOMELIMES  woovvveeeeevevereeereeeeieaaenas

a Often ..ooeeveeevinerencne Q
Q Rarely .....ccccovverinnienne a

O (Go to question 65)

If you ever feel that using CATs puts you at risk, why is this?

Not enough information available about effects of CAT ..................... Q
Not enough HIV-specific information about effects ..........cccovcervvrnenne. Q
CATS oottt Q
Not enough professional guidance to help me use them ...................... a

I spend too much money on

Lack of physician’s support
Other (specify):
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65. Please indicate whether you have used any of the following alternative therapies: (check

all that apply)
Alternative Ever used  Currently If you stopped please provide a reason
therapy Yes Yes Ineffective Cost  Other reason

Diet/Nutrition/Lifestyle changes

* Dietary Supplements
(Macrobiotic diet, Blue-

green algae, Boost) ........... 8 R Qo Qo ...
* EXercise ....cccoevevveeieninenncnnn R ORI [ [ Q...
* Vitamins/minerals .............. N O [ RN Qo ...
¢ Other (Specify) (N Qo Q...
Bioelectromagnetics............... [ O N R Qo SO R
Alternative practice systems
* Homeopathy ........c.ccoe....... [ [ (0 (I
* ACUPUNCLUTE ....ooverrirennenne. (N R R [ Q...
* Naturopathy .......ccccccovnenne. (I (0 (N |
* Chinese medicine ............. [ (N RN I Q...
* Other(Specify) N RPN [ Q...
Herbal medicine (Please specify exact herbs used - for example, St Johns wort)
* Specify 0 R O o Q...
* Specify [ Qo ..
* Specify I USRI I R Q...
Manual healing
» Massage (Reiki, Shiatsu).... d............... R N a ...
* Therapeutic touch............... Qe Qo Qo Q...
* Reflexology) ....cccocvevvenenne (0 (N I Q...
» Other (Specify) N [ [
Mind-body control
* Meditation .........cceceevveneene (W O O o, Q...
* Y02 .o (0 I RO Qo Q..
* Other (Specify) (0 (0 I I
Pharmacological/Biological treatment
» Compound Q
(Coenzyme Q10)..........c........ 8 (N (I Q...
*DNCB ...oovvvvirieieeienee (1 I I 0 o Q...
* N-Acetyl-cysteine NAC) ... O............... N N N
* Marijuana ......c..cccevvereneenne. I P N PR O a ...
* Ozone therapy .......cccccouen.. I U [ O a...
* Other (Specify) [ (N a ...
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Alternative Ever used  Currently If you stopped please provide a reason
therapy Yes Yes Ineffective Cost Other reason

Other alternative (non-prescription) treatments

. e B O O Q.
. I RPN O Qo O
. [ O . O
7. Lifestyle
NOTE: In this section we would like to you read and complete some basic questions

about your lifestyle.

66. In the last six months, have you ever had trouble taking your antiretroviral
medications (like AZT, ddl, ddC, 3TC, d4T, Saquinavir, Ritonavir, and
Indinavir)?
All of the time ........ccceeneee Q Most of the time ........ccceevenneene. Q
Half of the time.................... a Some of the time ...........ccceeevnee.. a
IN[S77S (RO a UNSULE .ovvveeeiveeieeieeeeeie e O
I was not on antiretroviral therapy during the last six months ........c...cccceveveneeens a

NOTE: Ifyou never had any problems with taking your medications please
go to question 68.

67.  If you had problems in the last six months, how long did you stop taking your
antiretroviral medications for?

Less than one day ........c.ccceceeveeunenne. a Less than one week .................. Q
Less than one month .................... Q Less than three months ............. W]
Did not stop taking them ................ Q UNSUIE .oovvveveiieieiieeececieneeenene Q
68.  Have you ever injected drugs?
YES oottt Q
NO it (J (go to question 71)
Unsure/prefer not to answer ..................... (d (go to question 71)
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69.

70.

71.

Over the last 6 months, did you inject any drugs?

YOS vttt a
NO e 1 (go to question 71)
Unsure/prefer not to answer ..................... J (go to question 71)

Over the last 6 months, what is the longest period of time you went without injecting

drugs ?
Less than one day.......ccccccceeevvevernnnnn. a Less than one week ..................
Less than one month ...................... d Less than three months.............
Less than six months.........cccceecuenee. (. Unsure/prefer not to answer.....

Have you ever attended any kind of alcohol or other drug treatment program?

Unsure/prefer not to answer a




8. Feedback

NOTE: This section is intended for your feedback. Your suggestions help us to

improve the questionnaire from year to year. Please take a few minutes and

complete these few questions.

72. Please rate this questionnaire according to the following categories
(check one box per row):

Strongly Strongly
Disagree Disagree Neutral Agree  Agree
. The questionnaire was easy to read .................. a ... oo Q... Q... 4
» The questions were easy to understand ............ a ... [ T O (I g
* The choices for responses were adequate......... a ... Q... [ O .. Q
73.  Was this questionnaire
Too short in length.........ccccovvenennnn. a Too long in length................ (W
About the right length ................... O UnNSUre ....cccoceevvveevveeeireeeneennn. a
74.  How long did it take you to answer this questionnaire?
75.  Please write any further information that you think is relevant. You may add

additional pages to this questionnaire if necessary.

Thank you very much for taking the time to answer these questions.
Please put the completed questionnaire in the enclosed self-addressed
and stamped envelope and drop it in the mail.
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m,

The HIV/AIDS Drug Treatment Program
Annual Participant Survey 2000/2001

This annual survey is for participants in the HIV/AIDS Drug Treatment Program. If you are HIV-positive
and a treatment program participant, the BC Centre for Excellence in HIV/AIDS (the Centre) would like to find
out more about your living conditions, health status, and needs for treatment and care. Participants’ responses to
this survey will be used by the Centre to inform and educate British Columbians about the health and living

conditions of persons living with HIV/AIDS.

To participants To physicians

Completion of this annual survey is voluntary. If Please ensure the participant noted on the inside
you want to participate, please read it over page receives this questionnaire. If this individual
carefully and answer it as best you can. The is no longer your patient please inform the Centre
survey will take about 35 minutes to complete; at (604) 806-8515. Thank you for your
because of participants’ comments, some " assistance.

questions have been changed. The completed
survey can be mailed to us in the enclosed self-
addressed stamped envelope. Any information
you provide to us will remain strictly
confidential. Thank you in advance for your
participation and co-operation.

Questions?

If you have specific questions or are interested in obtaining more information about the Centre's research
activities, please contact the program co-ordinator, Bonnie Devlin, at (604) 806-8306. You can also refer to the
forecast, the Centre's quarterly newsletter, and published research articles for information on the HIV/AIDS Drug
Treatment program and other research activities. Subscriptions for our newsletter and other information material
can be requested by writing to the following address: BC Centre for Excellence in HIV/AIDS, 608-1081 Burrard
Street, Vancouver, BC, V6Z 1Y6. You can phone in your request to (604) 806-8515. Visit our website at
http://cfeweb.hivnet.ubc.ca/
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1. Personal Information

NOTE: In this section we would like you to read and complete some general

background questions about your current education and employment status and

the place you live.

1. What is the highest grade (or year) of secondary (high school) or elementary school you
attended?
' Years of schooling: ........c.ccooviviiiiiiinns
Never attended school .........cccvoviviiiniiniiiinnnn. .
UNSULE <o ceeeere ettt Q
2. How many years of education have you completed at university or another post-

secondary institution (College, institutes of technology, CEGEPs, trade schools)?
Years of schooling: ........ccocevniiniiiiiiiinnnn

Less than 1 Year .......cococveeveeveviiiiiiiiiieiieciene Q
Unsure/Never attended ........ccocoevvevieniiiiniiinnnnn. Q
3. What certificates, diplomas, or degrees have you obtained (check all that apply).
High school diploma............cccovieiiiiiiiiiee e Q
Trades CErtifiCate .......ooviiiveeereeieeier et g
Undergraduate university degree ..........cccocooemiiiiieiinninncccn. Q
Post-graduate university degree ........oooveiieiviiennenninicnein a
CEGEP, College, institute of technology certificate ...........c........... Q
Never received a degree, diploma or certificate .........cooeeveiinennenen a
Other (specify):
4. What kind of housing are you currently living in?
HOUSE ... Q Condominium/Apartment ......
Hotel, rooming-house, etc.................. a Shelter, hostel......cc.cccovvvernnnee. a
Jail or Prison.......cccooveeiiviniveiniieninnns Q No fixed address........ccooevnene. Q
Hospital .....ccooeerienriiiiciiieenns Q

Other(specify):

NOTE: Ifyou are currently living in an institution (like a jail or
prison or hospital) then go to question 14.

5 How many adults and children, including yourself, currently reside in your home?
Number of adults: Number of children:
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10.

11.

Do you currently share your housing arrangements with another
(check one or more)

NO ONE..ovreiiiieeire e Q Roommate.........cccouennne
Friend(s)....cccccoovervinveniinninnnn Q Partner/lover ................
SPOUSE....ovireriieiiciiiiiri e o Child(ren).....cccoeeeverenn
Family ....coocoviieiniiiiiii a

Other(specify):

person(s)?

Will you be able to remain in your present housing throughout your illness?

YES oo (. NO v e Q
UNSUIE...ooovveneciierecrcine Q
Are you currently employed in a job that pays money or on disability pay (check all
that apply)?
Full time ...cooovvveviiicicnn Q Self-employed .....ccooereriiiiiiinnnn, Q
Part-time ... a Disability pay ......cccccooevviiviieenenn a
Notatall ...coocvveenceiniiinns .

NOTE: If you are not employed please go to question 11.

IF EMPLOYED (paid employment or currently on disability pay), please describe

your current occupation or occupation providing disability pay:
Specify:

IF EMPLOYED (paid employment), please indicate how man
Normally work at your current job(s) per week:

y hours you
hours per week.

IF NOT EMPLOYED, check the box or boxes which show your current status:

Unemployed but available for work ..., a
Temporarily unavailable for work/sick leave ..., Q
Permanently unable to WOTK ..o a
Currently unable to work — Long-term disability .........cccooovciinnis Q
HOME QUEIES ..vviveverecreieneeiesresesieseereerentere st e st sseb s ss st (M
SEUAENT oot eeeeeee vt te st s et e re b e asabssb et Q
Retired from JOD.. ..o (.

Other (specify): ............
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12.

13.

14.

15.

16.

What other current sources of support do you have: (check one or more)

Unemployment insurance (UIC) ... a
Canadian Pension Plan (CPP) ..o o
Provincial income assistance (GAIN, Handicapped, Welfare) ..................... Q
SaVINgs OF DOTTOWIIE ...ceveiiiiiiiiniiiiie ettt O
Long-term disability INSUTANCE .......coooiiveiiiriiiinniieci s a
Not applicable (in jail or Prison)........ccooeeiiiiiciini W]
Other forms of income(specify): ...............

Check the box which shows your current gross annual earnings (wages, salaries and

net self employment, and any other income) before deductions:

Under $5,000 i, a $30,000-$34,999 ...ooiiiiinnnn. a
$5,000-$9,999 ... a $35,000-$39,999 ......ccoviiiiienins O
$10,000-$14,999 ....cccveiiiiiiii D $40,000-$44,999 ....cviiiiinien a
$15,000-$19,999 ....cociviiiiniiinnn a $45,000-849,999 ..., |
$20,000-$24,999 ......cceeeviiiniiinnnn u $50,000 and over .....c.cccoerneen. (W
$25,000-$29,999 .....ccoecvrerrernnnn Q Unsure of inCOME ....ovveevveeerenen. Q

Check one or more ethnic/cultural group that applies to you:
Status Indian/Aboriginal

/First Nations .......ccccceveevcereninniinnnnne d Jewish ..o R 0
Non-status Indian/Aboriginal

First Nations ........cccceevervenvieicninnnns Q Asian (Chinese, Vietnamese, etc.) ...... Q
Inuit/ MEIS ..ovovvviieiiirivii i Qa South Asian (Indian, Pakistani etc.) .... Q
Black .ooovoiieiieiee e Q Middle Eastern........ccoooevviriviiinninnnenn, g
Caucasian/White ........ccoceveviiiininnnns a Prefer not t0 @aNSWer .......ccocevviviineenns Q
Hispanic/Latino ......cccccoeivieineniencn. Qa Other(s): (Specify) .oceocerviiiiiiiiiiienen,

Were you born in Canada?
YES crvioreeieiienieeeeeeeniciiens Q  (Go to question 17)

IF NO, what country were you born in?
Specify country of birth:
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2. Health Status and Clinical History

NOTE: In this section we would like you to read and complete some basic questions

about your current health status.

17.

18.

19.

20.

21.

22.

How tall are you without shoes on?

Feet ___ Inchesor ____Centimetres

How much do you weigh?

___Kilograms or ___ Pounds

Have you gained or lost ten pounds or more within the past year?
Yes Gained...................... Q : NO e Q
Yes Lost....oovioineniincenn a
If Yes, do you know why? (specify):

In general, would you say that your current health is:

Excellent .......ccccoveveviieennennns a FaIl eeevoviecieiieecree e eerie e o
Very g00d....covveveiieeincncnns a POOT vt Q
GOOA e, a

Compared to one year ago, how would you rate your health in general now?

Much better now.................. (W] Somewhat worse now .......... ]
Somewhat better now .......... (| Much WOorse Now ........ccc....... |
About the same ....cccccoovveene |

How much pain or discomfort do you have from illness at present?
NOE v Qa Moderate .......ccoeeeerieennnn Q

Mild or infrequent ............... Q Severe or persistent ........... Q
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24. IF YES, was the pain:

Very mild ..cocoovviiiiiiiins (. Moderate ........cccceennns a
Mild e | SEVEIE eveeeceeeeeieeieenn 4
25. Please circle the number that best describes whether each of the

following statements is true or false for you.

Responses: 1. Definitely true 4. Mostly false
2. Mostly true 5. Definitely false
3. Not sure

Circle the appropriate number

o Tam somewhat ill ...c.ccovovveererireeieeeereeee e, | 2. 3 4. 5

+ I am as healthy as anybody L know ... | 2. 3. 4 ... 5

» My health is excellent ... 1 ... 2 ... 3. 4 ... 5

» I have been feeling bad lately .........ccooooviiiinni 1 ... 2 ... 3. 4 .. 5
26.  This set of questions concerns some problems you may have to deal

with because of your illness. Please circle one number per item.

Responses: 1. A problem for more than 3 months
2. A problem for 3 months or less
3. Nota problem at all

Circle the appropriate number
« Does your health keep you from working at a job, doing work ‘
around the house or going to school? ................. s 1 .. 2 ... 3

« Have you been unable to do certain kinds or amounts or work,

house work or school work because of your health? ... I 2 . 3

« The kinds or amounts of vigorous activities you can do, like

lifting heavy objects, running or participating in strenuous sports? ......... 1 .. 2 e 3

+ The kinds or amounts of moderate activities you can do,

like moving a table, carrying two full bags of groceries? ..., 1 ... 2 . 3

« Walking uphill or climbing 10 steps without resting? ........ccccocoveiniiinns 1 ... 2 . 3




« Bending, lifting or StOOPING? ....cooiiviviiiiiiiiiiei 1 .. 2 ... 3

+ Walking one block? ST PO OO URUUUURETUOTORORRON 1 ... 2 3
+ Eating, dressing, bathing or using the tolet?...........cocooi 1 .2 3
27. For each of the following questions, please circle the number for the one answer

that comes closest to the way you have been feeling during the past month.

Responses: 1. All of the time 4. Some of the time
2. Most of the time 5. A little of the time
3. A good bit of the time 6. None of the time
How much time during the past month: Circle the appropriate number
+ has your health limited your social activities
(like visiting with friends or close relatives)? ...... 1 ... 2 ... 3.4 ... 5 6
+ have you been a very nervous person? ................ 1 ... 2 3.4 ... 5 6
+ have you felt calm and peaceful? ..........ccccenee 1 ... 2 ... 3.4 ... 5 6
+ have you felt downhearted and blue? ................. 1 ... 2 ... 3.4 ... 5 6
+ have you been a happy person? .......cc.cccoceennen. 1. 2 3.4 ... 5 6
+ have you felt so down in the dumps that |
nothing could cheer you up? ... | S 2 ... 3.4 ... 5 6

28. In what year and month do you think you were infected with HIV?
Year: 19 _ Month: Unsure O

29. How do you think you got HIV? (check one or more boxes)

Sex withaman ..........ccc.o.... Q Blood transfusion ...........ccceccvviiiinnnns
Sex with a woman .............. a Unsure/prefer not to answer ............
Injection drug use ............... a Other (specify) :
Blood product .........ccccevenne Q
30. Have you ever injected drugs (non prescription)?
YOS voiieeieiereer et ete ettt et b a
NO oo O (go to question 32)
Unsure/prefer not to answer ........ U (go to question 32)
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31.

32.

33.

34.

Over the last 6 months, did you inject any drugs?

YES ittt Q
NO ettt s Q
Unsure/prefer not to answer .................. Q

In the last year, have you ever been admitted to hospital overnight or longer?

Yes v
Unsure ..........

If yes, how many times were you admitted to hospital?

Only once ......ccceeuene
5 or more times ........

2 to 4 times
Unsure

following health care providers or services?

Family/regular doctor

Other medical doctor (such as

surgeon, allergist, specialist)...........

Nurse/street nurse ......

Dentists or orthodontist ..................

Chiropractor...............
Physiotherapist...........
A drop-in clinic..........

Hospital/emergency ...

Detox/recovery house

Other (specify:

NO oo

In the last year, how many times did you receive medical attention or care from the

2-4  5ormore
1 time times times Never  Unsure
(I R (I RO Q... a
(I N (0 R Q. Qe W]
O Q... Q. Qe Q
I Y [ Q... a
O O O (.
0 Q... Q. Q
[ R Q. Q.....Q.. a
O I R Q... Q
O [ N Q... Q
0 Y I Q... Qe Q

215




3. Health Insurance

NOTE: In this section we would like you to complete some basic questions about any

health insurance you may have.

35. Do you have private insurance (i.e., insurance other than B.C. Medical Services, MSSH,
First Nations Band, DIA or federal/provincial government coverage) that covers all or part

of the cost of the following items:

Yes No Unsure
o Dental eXpenses ......cccoverieiiniinenens O e O o Q
+ Eye glasses or contact lenses................ O O e a
+ Extended hospital coverage................. Qe o L a
o Life INSUrance ........ccceeveviviiiieniennicninns O O e Q
» Long term health care benefits ............. O e O a
+ Prescription medications .............cecoee. Qo JRTS Qe Q

36. Do you get any insurance benefits, such as those mentioned in the above question, as

part of your current employment?

37. Do you pay for any of these insurance benefits (other than MSP) on your own?

38.  What is the name(s) of the insurance company that provides these benefits?

(check one or more)

North West Life ..o a Manufacturer's Life ......... Q
Londonand C ...ccooverieiivinninnnnn, a Great West Life .............. Qa
Sun Life oo a ACNA ..ovieiieiieeeeee a
Pacific Blue Cross ........ccooeeevecrrenne o Don't Know ......cccevveeeene a
Other (specify):
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4. Medication-Related Issues

NOTE: Participants' comments on last year's survey indicate that side effects that may
be caused by antiretroviral medicines (AZT, ddI, 3TC, d4T, Indinavir,
Ritonavir, Saquinavir) are an important issue. We are very interested in

finding out more about how these symptoms affect you and how doctors can

help you to cope with them.

39. For each of the possible side effects listed below indicate whether you have had each
symptom in the past year, and whether you are still experiencing the symptom(s).
For each symptom that you have now or have had, please indicate the severity on the 3

point scale with: 1. mild
2. moderate
3. severe
A. Symptoms Yes -Past year  Yes - Still Severity

Vivid dreams/nightmares ...........ccocooviiriinininnennn (I R [ RN ... 2 e 3
Hallucinations........vevveevenverieerereicninieinn e Qe (I OO l... 2 e 3
Taste alterations.........cccceeveerieniiniiiiineere et [ [OUOR [ RN ... 2 3
Decreased CONCENLrAtioN. .....c..coverviiiviiiriirieienieniennns [ RO (10 RN 1. 23
DIyer sKiN....ccoooiiirieeeenieiiiir e I RN I S ... 2 e 3
Difficulty breathing ..........cocooeeniiiinininiiinne (0 N N T 12, 3
Insomnia/problems sleeping.........ccccovviiiiiiennnene [ R (N SOOI l.... 2 e 3
Malaise (generally unwell) ... [ TSRO [ T 1. 2 e 3
WRAKNESS . .eeveeivreiieereeeeerieesieenre st nee e ereeentenan e ennens Qo [ P ... 2 e 3
L0SS Of @PPELIte ...ooveevveivciiiiiiii et [ [ I TR l.... 2 s 3
Haematomas (large bruises without remembering
hurting yourself ..o Qo 15 SRR | P 3
Aches in joints and/or muscles..........cooiiiiiiiiienes 5 1 U 12 3
Numbness or pins and needles around mouth.......... [ R O o2 3
Decreased Interest in SEX ...occverevvveviiirieeirieniesnieaninss (I RPN I [ 1. 2 3

If you have had any of these symptoms during the past year, what did your doctor do
or say you should do about them? (Select ALL that apply)

Did DOt tEH] AOCIOT wvvivviviiriete ettt ettt ettt ettt be bbb e ettt ]
Investigated cause of symptoms and will ObSErVe/Wait ..........covriiiiiiiiiiiiin, a
Doctor did not think the symptoms were caused by my antiretrovirals.........cccoceoniiiinnn. Q
Changed my antiretroviral therapy (changed some drugs or doses) .........ccoeuniiieieienenns Q
Interrupted antiretroviral therapy for a while (drug holiday)........c.c.ccccooviininn. Qa
Stopped all antiretroviral therapy indefinitely ... oo Q
Prescribed or recommended medications or action to treat Symptoms ...........cocoeveenieinnn. Q
UINOLRINE v e a
UnSure/do NOt TEMEIMDET .......oivveieiiriiieieiieiier et .




If you have had any of these symptoms during the past year, what did/do you actually
do about them? (Select ALL that apply)

Followed my dOCtor's INSIIUCLIONS .....c..cviiiiiiiiiiiriitiiee ittt s a
Treated symptoms (natural, prescribed or over the counter therapies) ... a
Took a break from all my antiviral drugs for a while (drug holiday, pulse therapy)............... Qa
Sometimes skipped the antiviral drugs causing the symptom, or took fewer doses................ Q
Stopped all antiretroviral therapy ..........ocooeiiiiiiiiii s a
Nothing, I just live(d) with the symptoms/waited ...........coooiiiiiiiii a
UNSUre/do NO TEMEIMIDET ......oviiii ittt ettt ettt e e eb s b et en e a
B. Symptoms Yes -Past year  Yes - Still Severity

Abdominal pain/discomfort..........c.coooniiiiiinnn I O 12 3
Nausea (feeling like you need to vomit) .................. (I (I R 1. 2 3
Pain/discomfort over the liver (under ribs) .............. [T [ R 1. 2 i 3
Depression/suicidal feelings............ocooeveiiiiinnnns [ O, ... 2 e 3
DIZZINESS ..vvvveveerecreere ettt se s e 0 T 1 N 1. 2 e 3
Numbness or pins and needles in hands/feet............ [ TR [ N ... 2 3
Fatigue/feeling tired .........ccooovivminniniiincnnn [ IR (0 N 1. 2 e 3
Headache .....ooveoviivieieieee e [ R l.... 2 e 3
Sexual dysfunction (unable to get

/maintain erection).......ccovvveeercreenrerienniiine i N (10 N l.... 2 e 3
Painful/difficult urination............ccccoeveviiiniinnnnn, I TR I [ I..... 2 e 3

If you have had any of these symptoms during the past year, what did your doctor do
or say you should do about them? (Select ALL that apply)

Did NOt LIl AOCOT ....vviviieee ettt ettt ettt eb ettt s ab et sbe e a
Investigated cause of symptoms and will observe/wait ... [
Doctor did not think the symptoms were caused by my antiretrovirals.............ccooeeenene Q
Changed my antiretroviral therapy (changed some drugs or doses) ........c.cccoociiininiininnn. Q
Interrupted antiretroviral therapy for a while (drug holiday)...........ccccoviiiniiiiin a
Stopped all antiretroviral therapy indefinitely ..., Q
Prescribed or recommended medications or action to treat Symptoms ..........coceecverinnnenee a
NOTHIIIZ .11ttt Q
UNSUIe/d0 NOt TEMEIMIDET .....vevivveerereierieterteieeteree e ebeseebesie e etesaen e sre st ss s e nesb e b e s ase s e saesenane a
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If you have had any of these symptoms during the past year, what did/do you actually
do about them? (Select ALL that apply)

Followed my doctor's INSTIUCLIONS ......c.cvivirimiriiniiiieiser s a
Treated symptoms (natural, prescribed or over the counter therapies) ... Q
Took a break from all my antiviral drugs for a while (drug holiday, pulse therapy)............... Q
Sometimes skipped the antiviral drugs causing the symptom, or took fewer doses............... a
Stopped all antiretroviral therapy ..........ccocoviriiriiii Q
Nothing, I just live(d) with the symptoms/Waited ..o a
UNSULe/dO NOt TEMEIMDET ......vi vttt ettt ettt Q
C. Symptoms Yes -Past year Yes - Still Severity
Weight gain around abdomen............ccoooonrnniies [ TR [ TR 1. 2 3
Thinner arms, legs and/or face ..o [ RPN (I R ... 2 e 3
Pad of tissue on back of neck ... (RN [ RN ... 2 e 3
Enlargement of breast/chest ... (I RN [ R | U 2 3
L0SS Of RaIT...ooiiiiieceeeeccee e I P (I R 1. 2 e 3

If you have had any of these symptoms during the past year, what did your doctor do
or say you should do about them? (Select ALL that apply)

Did 10 11 AOCLOT vuvervreeeeeeeeeeeeseeeeeeesesseseseessesaessreraesssssssssessssseesesssecsensssesenessasssessanssesssenesilod
Investigated cause of symptoms and will observe/wait ..........ocovcvniiiin a
Doctor did not think the symptoms were caused by my antiretrovirals............cc.cooeeneen. Q
Changed my antiretroviral therapy (changed some drugs or doSes) .........ccccoeviinninins Q
Interrupted antiretroviral therapy for a while (drug holiday) ... Q
Stopped all antiretroviral therapy indefinitely ... Q
Prescribed or recommended medications or action to treat Symptoms ..........ccocovveenienne a
INOERIIZ ...ttt Q
UNSUre/do NOt TEMEIMDET .. ..viiviireeee ettt ettt ettt W]

If you have had any of these symptoms during the past year, what did/do you actually
do about them? (Select ALL that apply)

Followed my doctor's INSTIUCHIONS .......oveieiiiiiiieiiiii a
Treated symptoms (natural, prescribed or over the counter therapies) ..., Qa
Took a break from all my antiviral drugs for a while (drug holiday, pulse therapy)............... Q
Sometimes skipped the antiviral drugs causing the symptom, or took fewer doses................ Q
Stopped all antiretroviral therapy ........ocovoevrnrieeiiice a
Nothing, I just live(d) with the symptoms/Waited .........c.cccoeimimiiiiii a
UNSUre/do NOt TEMEIMIDET .......ovevieiitiietietereete et st et et bt r et et r et s st sb st abe s Q
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D. Symptoms Yes -Past year Yes - Still Severity

Hives/itchy Welts ...c.ooeveririiiiiiieee e Qe (1 R | 2 3
B1o0d N JOINTS ....coveevieeeiirirrciiiiereie e [T TSRO [ RSN l..... 2 3
DiIaITREa ..o [ RPN Qs l.... 2 3
Jaundice (skin/eyes turning yellow).......c...ccocoeiene (I R [ 1. 2 i 3
RASH ettt s [ PO Qe 1. 2 s 3
Osteoporosis (brittle, weak bones) ... 1 SOUUR Qe 12 3
Avascular necrosis of the hip ... (N OTRRRON 1 [OUOUN | U A 3
Doctor told you your liver is sicK ..o (S OO Qi ... 2 e 3
VOMIINE . ...oevereeereiicieeee st (0 RN [0 TN 1. 2 3
FOVET ittt O O 1. 2 e 3
Discharge of bloody urine..........cccoooviiiiininnnenn U [OTOURR I T 1. 2 e 3
Kidney StONES .....cceoveeeerreniiininneieiece e IS U Qe I.... 2 3
Told by doctor that kidneys aren't

functioning properly ......c.ccccoviiiiniiininnence 0 R (I ... 2 3

Abdominal pain due to liver spasms (very intense
pain that starts next to lower back and can
move to the genitals and/or inner thigh)................... [ PR 0 RO 1. 2 3

If you have had any of these symptoms during the past year, what did your doctor do
or say you should do about them? (Select ALL that apply)

Did DOt tE1]1 AOCLOT eeeeeeiivieee ettt ettt et et sie et et sse st s ae s e e ae e eba e b e s b e e bn et b e ss e sib et eare e g
Investigated cause of symptoms and will ObSErve/Wait .........c.cooovviiiiinie. Q
Doctor did not think the symptoms were caused by my antiretrovirals...........cccooneeenee. a
Changed my antiretroviral therapy (changed some drugs or doses) .......c.coocoiviiiiiniininnne. Q
Interrupted antiretroviral therapy for a while (drug holiday)...........ccoooniiiiiien. a
Stopped all antiretroviral therapy indefinitely ... Q
Prescribed or recommended medications or action to treat Symptoms ..........c..ceeeivinnen. Q
INOHRIIZ ..ottt Q
UNSUre/do NOt TEMEIMBET ........vovveeeetiererieiesieseeeeete st eseeeseisebess s s e re s s sb b sb e sn e sb b a

If you have had any of these symptoms during the past year, what did/do you actually
do about them? (Select ALL that apply)

Followed my doctor's INSTIUCLIONS .........ouiiiiimrimieiriiessrisies e Q
Treated symptoms (natural, prescribed or over the counter therapies) .......c.ccoooiiniiiininien, Q
Took a break from all my antiviral drugs for a while (drug holiday, pulse therapy)............... a
Sometimes skipped the antiviral drugs causing the symptom, or took fewer doses................. a
Stopped all antiretroviral therapy ........c.cooeoiiii Q
Nothing, I just live(d) with the Symptoms/Waited ... Qa
UnNSULe/d0 NOT FEIMEIMDET .....ccuveiereeireeerreeereessieaieeeneesntesiatesesearreaesseansseaas s esnr e st esibs e s aees Q
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40. Has a doctor told you that you have the following problems? Were any of these
problems diagnosed for the first time in the past year?

No Yes Past year

' Never Ever 1* time
High blood Pressure ... [ T (0 ORI 0
Chest pain diagnosed by doctor as heart
attack or SIMILAr........cooiiiieiiec e (0 USRS [ TR Q
Leaky Valve .....occoericiiiciiiiicce O e [ TR (W]
Diabetes mellitus (high blood sugar)..........cccoviviiinininnss [ PR (15 RN (]
Increased or high cholesterol.........c...ccccoi [ R O o
Increased or high triglyceride levels or
lipid @bnormalities.......ccoceeiiiiiiiiiii e, (I OO [ R Q
High homocystene levels............c......... JERSUURIUUORR Q. 0 OO Q
Family history of heart disease (father or brother
had a heart attack/stroke before the age of 55)......c.cceeeenan. [ RN (I8 a
Hep B/HEP C o O [ R Q
Other (SPeCify) soereoioeiiiiiiiiiiiiiiiiiiieeei e 1 TR [ SR a

41. Have you EVER smoked tobacco - cigarettes, cigars, or a pipe - regularly?
YES v Q NO coeieees Q (go to question 44)

42. At what age did you start smoking regularly?
years old

43.  How much do or did you smoke?
How many manufactured cigarettes a day?
How many grams of "hand-rolled" cigarette tobacco*
per week? g
How many cigars per week?
How many grams of pipe tobacco* per week? g
*Note: a 1.75 ounce pouch of tobacco equals 50 grams
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5. Social Support and Coping

44.  Below is a list of the ways you might have felt or behaved. Please indicate how often

you have felt this way during the past week by circling the appropriate number.

Responses: 1 Rarely or none of the time (Less than 1 day)

2 Some or a little of the time (1-2 days)

3. Occasionally or a moderate amount of time (3-4 days)

4 Most or all of the time (5-7 days)

During the past week: Circle the appropriate number
« [ was bothered by things that usually don't bother me ............. | R 2 3 4
+ [did not feel like eating; my appetite was poor..........ccooceeueenas | R 2 e 3 4
o [ felt that I could not shake off the blues even with help from
my family or friends ... | R 2 3 4

« [ felt that I was just as good as other people.........cc.ccooveinninns | S 2 e 3 e 4
+ [ had trouble keeping my mind on what I was doing ............... | SO 2 e 3 4
o I felt depressed. ...t | R 2 3 4
« [ felt that everything I did was an effort ... | 2 3 4
« I felt hopeful about the future ............cocooiiiinn | R 2 3 4
« ] thought my life had been a failure...........c.cccooeiiininnnn. | RO 2 3 4
o Ifeltfearful ..o | R 2 3 4
o My sleep Was reStIESS.....coorviiimiiiiiiii e | RS 2 3 4
¢ TWas happy .o | G 2 3o 4
o Italked less than usual.........ccoceevieiiiiiiiiiiiii | R 2 e 3 e 4
O Bt L O R B 2 3 4
+ People were unfriendly ..o | 2 3 4
o Tenjoyed life ..o | 2 . 3 4
o Thad crying Spells......cccvviiiiiiine | R 2 3 4
o Tl SAQ cooovovvveeeeeeeoc s | 2 3 e 4




NOTE: The next several questions deal with your sleeping habits and your general level

of fatigue.
45. On average, how many hours of sleep do you get each night?
Hours: Unsure/Don't know ... a
46. Do you usually take one or more naps during the day?
YeS viiiiiinceieiene [ NO oo O Go to question 48
47. If yes, how long do you usually nap for each day in total (including all naps):
Hours: Unsure/Don't Know .......cceceeeviinnens 0
48. Do you regularly have trouble going to sleep or staying asleep when you go to bed at
night?
YES tovrveieeieireee e O NO oo Q
49.  How often do you find sleep refreshing? :
Most of the time .........cccceeverunene Q SOMELIMES ..oveereneeeircricrecieiennns a
NEVET...oooteeierieerenireieene e a Unsure/Don’t know ................... g
50. How often do you find it difficult to stay awake when you want to?
Most of the time ........cccceeeverenene Q SOMELIMES ..oveveveeeeeiverreiieinriieens a
NEVET ..o cvieirerieeeeeienirener e a Unsure/Don’t Know ... Q

NOTE: We recognize that alternative therapies may now play an integral role in an

individual's therapeutic regimen. In the interest of furthering our knowledge of
these therapies, we would appreciate full disclosure of therapies you use, or

have used in the past.

51. Have you ever used any complementary or aiternative (CAT) (non-prescription)
therapies for your HIV disease?
Y S ittt Q
NO ..................................... D (go tO question 61)

Unsure/ prefer not to answer [ (go to question 61)
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52.

53.

54.

55.

56.

57.

Approximately how much do you spend on CAT therapies per month?

< $50 per month......cccoveviriirinnnnn. a $200 to $400 per month.... 1
$50 to $99 per month ...........ceee. Q Over $400 per month........ a
$100 to $199 per month ................. a UNSULE .oovvieveieeveveereeeeneennas Q

IF YES, what are your reasons for taking HIV-related CAT? (choose all that apply)

To enhance your immune response ............... @  To prevent infections ..........c.coevee. Qa
To lower your viral load ..........cccccoeveiiiiiinns @  To improve your energy level ......... a
To manage side effects of other therapies ..... @  You feel good about taking CAT .... O
To supplement your dietary intake ............... @ CAT won'tdo any harm ................. d

To have greater control over your health ........ Q  Other(s) (specify):

In the last year, have you consulted any of the following alternative practitioners for
HIV/AIDS related conditions? (choose all that apply)

AcCupuncturist..........cooevveenineinninns Q Doctor of Chinese medicine...... Q
Herbalist .....ccoccovveeeininiiiiiiiinn Q Homeopath .......ccccoeeiiiiinnnn. =
Holistic medicine specialist ........... Q Naturopath ......ccccoeeciviininniinen a
Osteopath ......ccccoceiiiniiiiniiiiiin Q Traditional Aboriginal healer

Q

Other(s) (specify):

What is your major source of information regarding alternative therapies?
(choose all that apply)

Alternative practitioner..................... Q Family/friend(s) .......ccccoovnenn Q
Physician (MD) ..o, Q Health food stores ................... a
Magazines/papers/TV ..o a Local AIDS organizations ...... Q
Suppart groups, otherpessorswih HIV ... Q Scientific journals ................... a
Internet ..ooovveveeececeree e Q Other(s) (specify):

Do you tell your medical doctor that you are using these therapies?
Always....ccccvennn. a Often .....ccvevvenenne. Q Never....ccoeneerncennnn. a
Sometimes............... Q Rarely......cccocenueee a

If you ever tell your doctor, how supportive of your CAT use have they been?

Very supportive ......ccccocevvveeviicannes Q Somewhat supportive ........... a
Neutral ....oooovviveevereirereeeeneeeeee Q Not very supportive ............ Q
Not at all supportive ........ccccoeeinnins Q
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58. Do you ever feel that you put your health at risk by using CATs?

AIWAYS v Q Often ovcvvverceiiicee a
SOMEMES  .ovvoveeeeieeiciiricenia, a Rarely ....occevvrvncrrennnn Q
NEVET .ottt QO (Go to question 60)

59. If you ever feel that using CATs puts you at risk, why is this?

Not enough information available about effects of CAT ... (.
Not enough HIV-specific information about effects ... Q
I spend too much money on CATSs ..o Q
Not enough professional guidance to help me use them ...................... [
Lack of physician’s SUPPOTt .........coviiiiiiiiiiiiii a

Other (specify):

60. Please indicate whether you have used any of the following CATs: (check all that apply)

Alternative Everused  Currently If you stopped please provide a reason
therapy Yes Yes Ineffective Cost Other reason

Diet/Nutrition/Lifestyle changes
» Dietary Supplements
(Macrobiotic diet, Blue-

green algae, Boost) ........... [ O (15 R (0 Q...
e EXercise ...ccevveneeniivcineinnnes 10 DR Qo [ o Q...
e Vitamins/minerals .............. T O (o [ Q...
* Other (Specify) (W T Qo Q...
Bioelectromagnetics............... [ SN O o O Q...
Alternative practice systems
e Homeopathy .......ccceeenn. Qe Qo Qo Q...
o ACUPUNCLUTE ...oovvrvrrianennen, O O O Q...
» Naturopathy .......cccceeennies [ Qi O e Q..
+ Chinese medicine ............. (TN ISR N RN Qo a ..
» Other(Specify) (N O e a...
Herbal medicine (Please specify exact herbs used - for example, St Johns wort)
* Specify [ SRR L Q...
* Specify Qi Qi Q..
* Specify O O o Q...
Manual healing
* Massage (Reiki, Shiatsu).... Q............... (0 R I U a ...
» Therapeutic touch............... Q. O s O e Q...
 Reflexology) ...ccccoovviinnnins O 1 R Qo ...
* Other (Specity) [ TR O o, ...
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Alternative " Ever used Currently If you stopped please provide a reason

therapy Yes Yes Ineffective Cost  Other reason
Mind-body control

» Meditation ........cccoceeeeenn 5 O [ RN 8 O Q...

* YOZa oiieiiieiciceee I U O Qo Q..

* Other (Specify) 1 RN Qo ...

Pharmacological/Biological treatment
» Compound Q

(Coenzyme Q10)....cceoennne. (I ORI [ R O o ...
*DNCB ..o I O L a ..
« N-Acetyl-cysteine NAC) .... QD ............... (N8 o Qe I
e Marijuana ........ccccccecennnnnn. [ O i O 0 ...
* Ozone therapy ......c.cccoevne [T R S TN O a ...
» Other (Specify) (8 R Q Q...

Other alternative (non-prescription) treatments

. O Qo Q... Q

8. eedback

NOTE: This section is intended for your feedback. Your suggestions help us to

improve the questionnaire from year to year. Please take a few minutes and

complete these few questions.

61.  Please rate this questionnaire according to the following categories
(check one box per row): ’

Strongly
Strongly
Disagree Disagree Neutral Agree
Agree
+ The questionnaire was easy to read .................. a .. Q ... 0 . [ Q
+ The questions were easy to understand ............ a .. a ... Q ... Q a
+ The choices for responses were adequate......... a ... Q ... N [T Q
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62. Was this questionnaire

Too short in length......c...ccccooiie a Too long in length .........
About the right length ................... Q Unsure .....oooeevveevveennneen
63. How long did it take you to answer this questionnaire?
64.  Please write any further information that you think is relevant. You may add

additional pages to this questionnaire if necessary.

Thank you very much for taking the time to answer these questions.
Please put the completed questionnaire in the enclosed self-addressed
and stamped envelope and drop it in the mail.
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APPENDIX 4

Overview of Sampling Strategies
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HIV+, living in B.C.
n= 10 to 15,000

Drug Treatment

Program

HIV+, Receiving L
antiretrovirals Survey

n= 3,500 onders

SR

Study 1 Prevalence: All individuals that responded to the annual blanket survey of all
drug treatment program enrolees over the period 10/1998 and 09/1999. n=1035

Study 2 Incidence: All individuals who responded to the annual blanket survey between

09/1998 and 11/1999 and then to a second successive survey between 11/1999 and
12/2000. n=745.

Study 3 Naive Incidence: All antiretroviral naive individuals who initiated treatment
between 10/1998 and 05/2001 and returned a participant survey no less than 3 and no
more than 24 months after therapy start. n=366

Study 4 Adherence: All individuals responding to the annual blanket survey between
01/2001 and 11/2001. n=638
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O'Brien, David
" — ——— ——
From: . Brown, Tanya
Sent: - Tuesday, April 23, 2002 5:37 AM
To: O'Brien, David
Subject: * FW: copyright for manuscript

Dear Mr O'Brian,

I received thig email from someone who is desperate for permission to reproduce an article
from AIDS. I'm not totally sure if you are the right person to pass this on to. I'd
appreciate it if you would please let me know. '

Thanks for your help.
Regards,

Tanya Brown
Editorxial Coordinator, AIDS

Thkk kAWK KRN K &X K *Tddkddddddkkkw

Tel +44 20 7940 7517
Fax +44 20 7940 7520
email tbrown@lww.co.uk

www.aldsonline.com
ExRA I AT AR AR RMIANNNRANRN TS T X TRk

————— Original Message-----

From: kheath@hivnet.ubc.ca [mailto:kheath@hivnet.ubc.ca]
Sent: 22 April 2002 22:49

To: Lbrown@lww.co.uk

Subject: copyright for manuscript

Hi,

Sorry for this desperate message. I am dve to turn in my PhD
diggertation to our university library this Thursday. Cne of the
chapters of the thesis is a paper that I published in AIDS- 2001,
volume 15. Katherine Heath et al. entitled "Lipodystrophy-associated
morphologic, cholestercl and triglyceride abnormalites in a
population-based HIV/AIDS treatment database"

The library will not award me my PhD until I have permission from
AIDS to reprint this article in the dissertation.

Could you fax me some sort of permission form or copyright release
for this purpose by this Thursday?

Fax : 4-806-
ax Number OO,l. 60 06-9044 1ed 10 reprOdUCEthe

ission is gran .
Permis 9 | for use in your academic

Thank yvou so very very muchl! dmateria .
Pro oSty fate st ::::;7:1?ssertation.Permission is granted
rovided a prominent creditiine i1s plgced

" rce and copyright ownef,

ing the original sou

igpincott W liams & Wilkins. }



mailto:tbrown@lww.CO.uk
http://www.aidsonline.com
mailto:Ch@hivnet.ubc.ca
mailto:kheath@hivnet.ubc.ca
mailto:tbrown@lww.co.uk

APPENDIX 7
Toxicity Reporting Form
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R

N
PN

This form is to be completed by the physician when a patient's ART therapy changes, or annually |CFE#: '
if there is no change. Additional assistance can be requested by calling toll-free: 1-800-665-7677.

PATIENT INFORMATION
First name Family name Date form completed

Day Month Year _

Please check below any adverse effects or symptoms that the patient is currently experiencing

LABORATORY

O Triglycerides > 8.48 mmol/l
Cholesterol > 7.77 mmol/l

Lipase > 2 x ULN

Lactic acid >3 mmol/l, or >2.1 mmol/I
with symptoms

Hyperglycemia (significant)

Anemia / cytopenia (significant)

oo 0o

O
O ASTor ALT>5x ULN
O Amylase>2x ULN

CLINICAL

O Gl intolerance Osteoporosis

v O
Kidney stones/hematuria/renal colic O Osteonecrosis
Vascular disease (M1, stroke, angina, etc.) O Fat accumulation
O Fatloss
O

O

O

O Retinoid toxicities (nail deformation,
dry skin, hair loss, ulcers) CNS / psychiatric (depression,

O Rash hallucinations, etc.)

O Peripheral neuropathy
If you have noted any signs or symptoms in this patient which you feel may be

related to ART use, please describe below:

(Specify)

Are you changing or discontinuing antiretroviral treatment at this time?
OYes- changing OYes-discontinuing ONo, neither

If changing or discontinuing, why is this?
O Patient is experiencing new or worsening side effects listed above
O Patient is experiencing new or worsening side effects not included above

(Specify)
(Specify)
1 Pill fatigue / patient request
O Treatment failure
O Adherence issues
O Drug interaction (Specify)
0 Other (Specify)
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