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The Ontario HIV Treatment Network Cohort Study (OCS) is an
observational, open dynamic cohort of people who are receiving
medical care for human immunodeficiency virus (HIV) infection
in Ontario, Canada. Established in the mid-1990s, the OCS has its
roots in AIDS activists’ demands for research that would improve
the quality of life of people living with HIV while respecting their
privacy. It is a collaborative and community-driven study, including
a Governance Committee made up of people with HIV and other
stakeholders that evaluates analysis project proposals for commu-
nity relevance and ethics. From 1995 to 2010, a total of 5644 par-
ticipants were enrolled and 27 720 person-years of observation were
accumulated; follow-up will continue until at least 2015. In the
initial years of study, the focus was on clinical data from medical
chart reviews. It has since evolved into a comprehensive study that
collects extensive de-identified information on clinical, laboratory
and psychosocial and behavioural measures based on medical
chart abstractions, interviews using a standardized questionnaire
and linkage with external administrative health databases in
Ontario. Interested collaborators are encouraged to submit analysis
project proposals as instructed on the study website (www.ohtnco-
hortstudy.ca).
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How did the Ontario HIV
Treatment Network Cohort Study
come about?

The Ontario HIV Treatment Network Cohort Study
(OCS) is an anonymous, observational, open dynamic
cohort of people living with HIV in Ontario, Canada,
and who are receiving medical care for their HIV dis-
ease. Established in the mid-1990s, the OCS has its
roots in AIDS activists’ demands for research that
would improve the quality of life of people living
with HIV while respecting their privacy.' The OCS is
unique compared with other HIV cohorts in that it is
community driven. From its inception, the OCS has
involved all stakeholders including people living with
HIV, dedicated HIV care physicians, other HIV service
providers, scientists, researchers and policy makers.'
The OCS began with data extracted from patients’
clinical records. It has evolved into a more comprehen-
sive database that includes a psychosocial and behav-
ioural questionnaire and linkages to testing data and
health services administrative databases. It has also
developed effective partnerships with other cohorts.

What are the principal aims of
the OCS?

The vision of the OCS is to develop and sustain a
unique prospective research database and cohort, gov-
erned by people living with HIV and used to support
collaborative, rigorous clinical, socio-behavioural,
population health and health services research that
is going to have a direct impact on the health and
well-being of the people living with HIV in Ontario.
The OCS collects information on the clinical and
health profiles of people receiving medical care for
their HIV disease in Ontario in order to:

e understand the psychosocial, behavioural and
health context of people living with HIV; their pat-
terns of health services use; and issues related to
mental health and addictions and other determin-
ants of health; and

e cxamine HIV infection and its complications; HIV
treatment and its complications including adverse
events and HIV drug resistance; comorbid infec-
tions, diseases and conditions; and social, psycho-
logical and other factors related to behaviours that
pose risks for secondary HIV transmission.

With the advent of anti-retroviral treatment and
prophylaxis for major opportunistic infections, the clin-
ical course of HIV has changed and AIDS-related mor-
tality has declined appreciably. The OCS is committed to
staying current with research needs and is currently
focusing on questions related to: management of chron-
ic infection, including the optimal nature and timing of
anti-retroviral therapy; how best to improve and main-
tain quality of life; timely access to and utilization of

health services; the prevention and management of
comorbidities (e.g. co-infections, cancers, cardiovascu-
lar disease); and health concerns related to ageing
among persons living with HIV.

How is the OCS administered?

The OCS is a collaborative, community-driven study.
Its administrative committees include scientists, clin-
icians and other health-care providers, policymakers
and persons living with HIV. The Scientific Steering
Committee and Working Groups oversee the scientific
direction. The OCS Governance Committee, which is
made up of people with HIV and other stakeholders
in the Ontario HIV community, evaluates each project
proposal for its community relevance and ethics of the
intended data use, and recommends policies relating
to data security and confidentiality. The OCS is
funded by the provincial government as part of the
core operations of the Ontario HIV Treatment
Network. Active and ongoing follow-up of cohort par-
ticipants will continue until at least 2015.

Who is in the OCS?

Source population

The source population is persons diagnosed with HIV
and who are receiving medical care for their HIV dis-
ease in Ontario, Canada. The province of Ontario has
publicly funded universal access to medically neces-
sary health-care services. The OCS endeavours to re-
cruit participants who reflect the Ontario HIV
epidemic. As of 2009, approximately 69800 persons
had been diagnosed with HIV in Canada, with the
largest proportion (44%) in the province of Ontario.
The predominant exposure category is men who have
sex with men (MSM); this category was initially re-
ported by 90% of cases in the 1980s and more recently
by 40-50% of newly diagnosed persons.’ Following a
peak of new infections among injection drug users
(IDUs) in the 1990s, incidence has declined in that
group but remains unacceptably high in some regions,
particularly in Ottawa and Sudbury.? The relative pro-
portion of diagnoses in females and in heterosexuals
has increased; moreover, persons born in HIV ende-
mic countries have a prevalence several-fold higher
than among the non-injecting heterosexual adult
population.” Most diagnoses occur in the two largest
urban centres of the province, Toronto and Ottawa.’

Eligibility criteria

People are eligible to participate in the OCS if they
have documentation of a positive HIV-antibody test or
other laboratory evidence of HIV infection, and are
patients at a participating clinic. Children under the
age of 16 years and adults incapable of providing
informed consent are ineligible.
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Figure 1 Location of clinic sites in the Ontario HIV Treatment Network Cohort Study. Circles are sites that administered
the core questionnaire version. Squares are sites that administered the extended questionnaire version. Data collection has

ceased at Hamilton Health Sciences

Recruitment

Participants are recruited from hospital-based specialty
HIV clinics, hospital-based family practice units
and community-based primary care physician prac-
tices throughout Ontario (Figure 1, Table 1). As of
2010, nine sites in Ontario were actively recruiting
new participants and collecting data. Two sites were
providing data only from previously enrolled partici-
pants, and one site ceased data collection in March
2010. These sites serve over three-quarters of
HIV-positive patients undergoing viral load testing in
the province (Carol Major, OHTN, personal communi-
cation, March 2010). Eligible patients, based on clinic
chart review, are approached by a clinician or inter-
viewer during a routine clinic visit. Participation is
voluntary. All provide written informed consent.
The study protocol, research instruments and forms
received ethical approval from the University of
Toronto Human Subjects Review Committee and
from the individual study sites.

Enrolment

As of December 2010, a total of 5644 participants
were enrolled in the OCS. To understand OCS

enrolment, it is important to recognize the evolving
design of this cohort.' The study was initiated in 1994
as the HIV Ontario Observational Database and re-
cruited its first participant in 1995.*® In that first
phase, 3206 participants were enrolled and, as of
December 2006, 1656 were still active participants.
Phase II began in 2007, when the study was renamed
the Ontario HIV Treatment Network Cohort Study
(OCS) and annual interviewer-administered question-
naires were added. At that time, existing participants
were formally re-consented into the study, and re-
cruitment was reinvigorated to replace the large
number of participants who died or were lost to
follow-up in the intervening years. From 2007 to
2010, 2468 new participants were enrolled. The tran-
sition from Phase I to Phase II is reflected in the
actual number of participants followed each vyear
and in varying types of data collected between 1995
and 2010 (Figure 2). Enrolment was most active early
in Phase I (1995-99) and again in Phase II (2007-10).

Characteristics of participants

There is considerable diversity among OCS partici-
pants who broadly represent the population of
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Figure 2 Number of persons participating in the OCS by year and nature of data provided. The vertical bars show
cumulative enrolment, with a final total of 5644 enrolled by 2010. The cross-hatched area shows the number of participants
providing only clinical data in each calendar year. The solid area shows the number of participants providing clinical
and interviewer-administered questionnaire data (the latter initiated in 2007) for each calendar year. The remaining gap
represents the cumulative number who died or were lost-to-follow-up

patients receiving HIV care in Ontario (Table 2). On Hepatitis C co-infection was documented in 17.1%
average, participants were 41 years old at enrolment. of participants.

The majority (60.3%) were MSM, although a sizeable

minority (14.6%) were female and/or were infected

through other modes of transmission. Of note, 8.8% What has been measured?
previously resided in an HIV-endemic area. Many :

report non-White race. Compared with all new HIV The OCS collects extensive de-identified information

diagnoses in Ontario,” the proportion of the OCS ©On clinical, laboratory and psychosocial and behav-
cohort that is female is similar, although the mean ioural measures based on medical chart abstractions,
age at HIV diagnosis was slightly younger among ipterviews. using a standardizeq questiqnnaire and
OCS participants. There was a higher proportion of linkage with external databases in Ontario.
HIV-endemic and MSM-IDU risk exposures among

OCS participants but this may be due to better cap- Clinical data

ture of participants’ demographic data in the cohort  (linical data obtained as part of participants’ routine
compared with surveillance data. A large proportion health care are abstracted from clinic records. For
(42%) were diagnosed in the 1990s and most enrolled  clinics that use a computerized medical record
several years after diagnosis. More than half (56%) system (CMS), data are directly extracted electronic-
had undetectable viral load at enrolment and most ally and transferred to the OCS. For the others, data
(83.3%) had a clinical record of previous or current are collected through manual chart abstraction. Data
anti-retroviral therapy. A minority had signs of more from CMS and manual chart abstractions are similar
advanced HIV infection at enrolment, with 26.2% in content, but coding systems may differ and some
having CD4 cell counts <200 and 26.4% having a his- elements may be available from one clinic but not
tory of diagnosis with an AIDS-defining condition. another. In general, clinical data available from all
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Table 2 Characteristics of participants in the OCS

Percentage (number)
of participants
who completed at least
one interviewer-led

Overall percentage (number) questionnaire in 2007
Participant Characteristics (n=5644) or later (n=3503)
Female 14.6 (823) 16.7 (584)
Missing 0.4 (20)
Age at enrolment (years)
<25 0 (167) 2 (111)
25-34 23.5 (1326) 203 (711)
35-44 38.8 (2192) 37.3 (1308)
45-54 25.1 (1418) 27.9 (976)
=55 6 (541) 11.3 (397)
Mean (SD), range 41.2 (9.8), 16-85 42.1 (10.0), 16-85
HIV exposure category®
MSM 60.3 (3403) 61.5 (2155)
MSM-IDU 4.9 (276) 5.4 (189)
IDU 8.3 (468) 7.0 (246)
Immigrant from HIV-endemic region 8.8 (499) 11.6 (408)
Heterosexual (non-endemic region) 10.5 (592) 10.7 (376)
Other/unknown 7.2 (406) 3.7 (129)
Race/ethnicity
White 66.5 (3754) 64.4 (2255)
Black/African 10.7 (602) 13.4 (468)
Multiple race 5 (256) 6.1 (214)
Aboriginal 5 (426) 9.7 (339)
Other 2 (290) 6.2 (216)
Missing 6 (316) 0.3 (11)
Year of HIV diagnosis
Prior to 1990 27.2 (1537) 21.3 (746)
1990-1999 41.7 (2356) 36.5 (1279)
2000-2010 29.2 (1648) 41.3 (1448)
Unknown 8 (103) 9 (30)
Median years since HIV diagnosis at enrolment (IQR)® 1 (2.7-10.4) 3 (2.8-11.4)
Viral load at enrolment®
Available/non-missing 76.8 (4330) 87.1 (3048)
Mean logl10 viral load (SD) 2.7 (1.2) 2.5 (1.2)
Percentage undetectable 55.8 (2417) 61.0 (1858)
CD4 cell count at enrolment®
Available/non-missing 92.3 (5208) 97.5 (3415)
Mean (SD) 388 (269) 1 (263)
Treatment-naive at enrolment 16.7 (916) 17.9 (617)
Missing 7 (152) 6 (56)
Diagnosed with AIDS-defining condition at enrolment 26.4 (1489) 21.7 (761)
Hepatitis C co-infection (ever) 17.1 (964) 15.1 (529)

“Hierarchical assignment.
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YExcludes participants with missing HIV diagnosis dates (7 = 98) or whose consent date preceded the first known HIV-positive date (1 = 5).
‘Defined as the viral load or CD4 cell count closest to and within 6 months of enrolment.
SD, Standard Deviation; IQR, Interquartile range
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clinics include: participant demographics; HIV expos-
ure category and date of diagnosis; lifetime and cur-
rent smoking and illicit/recreational drug use; AIDS,
HIV-related and comorbid diagnoses; adverse events;
hospitalizations; medications and immunizations; pri-
mary source of drug coverage; CD4 cell counts and
HIV viral loads; weight; and date and cause of
death (if applicable).

Retrospective clinical data

When available, the abstraction of participants’ retro-
spective clinical data dates back to the time of the
patient’s initial HIV diagnosis or when the clinic
first saw the patient. Using a retrospective approach
at baseline provides a more complete picture of clin-
ical histories than would be possible with prospective
data because participants were diagnosed a median of
6.1 years prior to enrolment (Table 2). Retrospective
clinical data will help enrich information about the
natural history of earlier disease.

Prospective clinical data

For sites using CMS systems, follow-up clinical infor-
mation is obtained each time new information is
added. New data are transferred from the care site
to the OCS by secure electronic transmission at regu-
lar intervals. For other sites, trained data collectors
perform manual chart abstractions every 6 months.

Demographic, psychosocial and behavioural
data

In Phase I, participants self-completed a four-page
questionnaire on socio-demographic characteristics,
HIV antibody test history, sources of support and
complementary therapies. In Phase II (2007 onwards),
we added an annual, interviewer-administered,
computer-assisted standardized questionnaire that
has greatly enriched the extent of psychosocial and
behavioural data. Depending on the clinic site, a
core (30-min) or extended (120-min) questionnaire
is used (Table 1). Participants are compensated for
completing the questionnaire ($20 for the core or
$50 for the extended version).

As of December 2010, almost two-thirds of partici-
pants (62.1%, 3503) had completed at least one
interviewer-administered questionnaire (Figure 2,
Table 2). Among those who were interviewed, 62%
(2172) completed the core questionnaire and 38%
(1331) completed the extended questionnaire. The
core questionnaire includes sections on: demograph-
ics; immigration, race and ethnicity; employment
status and occupation; income and education; hous-
ing status; cigarette smoking; alcohol use;
non-medicinal drug use; risk factors for HIV prior to
diagnosis and date of HIV diagnosis; health-related
quality of life®'%; and depression."' The extended
questionnaire includes additional or enhanced meas-
ures of alcohol dependence'?; cannabis use; symptom
distress'’; body change and distress'®; health-related

quality of life’® and health preference'®; cognitive
functioning'’; adherence'®; depression'?; social sup-
port®’; stigma®'~*?; recent stressful life events, chronic
stress and early childhood adversities®*; mastery?’;
coping”®; use of dental services and complementary
alternative medicines; and neuropsychological abilities
(attention and working memory, complex psycho-
motor efficiency, learning and memory).”’° In
2010, the OCS added a new section on prevention
and risk behaviour in both versions.

Linkage with other data sources

OCS data are enhanced through linkage with external
health databases in Ontario. Currently, the OCS links
with databases at the Public Health Laboratories,
Public Health Ontario, which conducts serological,
viral and bacteriological tests. In 2011, linkage is
planned with data housed at the Institute for
Clinical Evaluative Sciences, which include: records
of hospital, continuing care and ambulatory care
centre visits; drug benefit program data; physician
billing claims; the Registered Persons Database
(which records death dates); and other data holdings
such as the Ontario Cancer Registry.

What are the retention and
attrition rates?

Of the 5644 participants enrolled in the OCS thus far,
63% (3557) were still actively participating in the OCS
as of December 2010, 825 had died (as reported by
the clinic), 1080 were lost-to-follow-up (defined as
>18 months since their last available clinic-based
data or reported lost by the site); and follow-up was
censored for 182 due to cessation of data collection at
one site. Median follow up is 31.3 person-months
since enrolment (inter-quartile range 20.2-90.7), for
a total of 27720 person-years of observation in the
entire cohort.

The average annual attrition rate was 3.9 per 100
person-years (95% confidence interval 3.7-4.1) and a
12.2% cumulative probability of loss-to-follow-up at
3 years post-enrolment, with lower attrition rates in
more recent calendar years. We suspect that some at-
trition is due to participants moving out of the prov-
ince, moving to non-OCS sites, or only being seen by
their primary-care physician and not the tertiary-care
OCS site. Attrition was unrelated to immigration
status, CD4 cell count or treatment status at enrol-
ment. However, attrition was more likely among
those who were younger, male, infected via injection
drug use, White race, diagnosed in the more distant
past, enrolled soon after diagnosis or had detectable
HIV viral load at enrolment. The final vital status of
persons lost to follow-up as of December 2010 is un-
known; however, 37.1% (401/1080) of those lost-to-
follow-up had a viral load measurement linked from
the Public Health Laboratories in 2010, suggesting
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that, at minimum, this proportion were alive and resi-
dents of Ontario. Planned data sharing with the
Institute for Evaluative Clinical Sciences will allow
us to conduct record linkage with the Ontario
Registered Persons Database, which records informa-
tion on all Ontarians who ever received an Ontario
Health card number. That database contains the
date of death as well as the date of last contact
with the health-care system (including services by
non-OCS affiliated providers), which will greatly im-
prove our understanding of attrition patterns.

What has been found?

Early publications from Phase 1 identified factors
associated with clinically important gaps in viral
load testing,* anti-retroviral prescribing patterns and
outcomes in the first years of their implementation,®®
symptom reporting’ and preferred labels for people
receiving health care.” With the reinvigoration of the
cohort in 2007, implementation of the interviewer-
administered questionnaire and accumulation of a
critical mass of participant observations, research pro-
jects have ramped up considerably. Nearly 30 analysis
projects are currently underway, with topics including
health services utilization, treatment outcomes,
co-infections and comorbidities, quality of life, neuro-
psychological and mental-health outcomes and dispa-
rities in health status. Moreover, sub-studies on
employment, disability and attitudes toward the crim-
inalization of HIV in Canada are conducting add-
itional primary data collection among a subset of
participants. Recent clinical findings include publica-
tions on HIV anti-retroviral medication outcomes, ad-
herence and side effects.>' > Mastery has emerged as
an important moderator of the ill effects of stigma
and chronic stressors on mental health®®>”.

What are the main strengths and
weaknesses?

The OCS’s main strengths are the richness of its data,
its flexibility in adding new data measures, its link-
ages with other provincial data sources (which greatly
expands the scope of feasible research topics) and its
success in achieving and maintaining community in-
volvement and support.

The OCS has enrolled over 5600 participants from
the HIV clinics that care for over three-quarters of
HIV-infected patients in Ontario, the province with
the largest number of people diagnosed with HIV in
Canada.? Its participants broadly represent the popu-
lation receiving HIV care in Ontario. The OCS has
extensive clinical data for all participants as well as
rich psychosocial and behavioural data from 3500 par-
ticipants. The ongoing active role of community is due
to the study’s strong commitment to ethical practices

and the protection of participants’ data, which makes
it easier to recruit and retain participants.’

Weaknesses include possible recruitment bias and
measurement bias and error. Although participants
broadly represent the HIV epidemic in Ontario,
people who volunteer may differ from those who do
not. For example, in a sub-study comparing OCS par-
ticipants with non-participants at 4 of the 11 clinic
sites, participants were more likely to be male,
Caucasian and Canadian-born with lower viral load
and higher CD4 cell counts (Raboud ef al., manuscript
under review, 2011). Ongoing recruitment efforts are
focused on increasing participation by the under-
represented (e.g. IDUs, persons from HIV endemic
regions, the more recently diagnosed).

Clinical data are collected for administrative purposes
and patient care rather than for research. The study
is dependent on the quality of data entered by health-
care providers into medical records. We attempt
to validate clinical data and provide feedback to clinics
to minimize errors and improve data recording.
Nonetheless, data omissions can occur particularly
when patients obtain care from non-OCS providers.
Retrospective clinical data is particularly prone to miss-
ing data since it only becomes available from the point
when the participant was first seen by the clinic. Data
capture has improved with time, as more sites have
implemented electronic medical and laboratory records.
Linkage with other provincial databases, where pos-
sible, may address all of the above information gaps.

Collaborations with other cohort
studies

The OCS shares de-identified data with other cohort
studies to help answer research questions that cannot
be adequately addressed by a single study or geo-
graphic region. Collaborations include the Canadian
Observational Cohort (CANOC)*®* and the North
American AIDS Cohort Collaboration on Research
and Design (NA-ACCORD), which is part of the
International epidemiologic Databases to Evaluate
AIDS (IeDEA).>”

How can I get hold of the data?
Where can I find out more?

The OCS encourages new and past collaborators to
submit proposals for analysis projects. Full details
about the study, the submission process and how to
contact us are available on the study website (www.
ohtncohortstudy.ca).

Conclusions

The OCS is unique in its ability to involve people with
HIV and in the richness of its data, which include
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care and treatment information, health outcome
measures and pyschosocial and behavioural data.
Over the past 15 years, we expanded our capacity to
recruit participants, collect, extract and analyse data
and engage researchers in developing care- and
policy-relevant research proposals. We are committed
to sharing and promoting OCS research findings to
help shape programs and policies that will improve
the lives of people living with HIV.
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