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What is TASO-CAN and how did it
come about?

Sub-Saharan Africa has scaled-up access to combin-
ation anti-retroviral therapy (cART) at unprecedented
rates, yet data on patient-related outcomes remain
sparse. Representative databases that facilitate high-
quality collection, harmonization and analysis of
HIV-related information from clinical and research-
related sites are needed. The large sample sizes that
nationally representative databases permit facilitate
identification of rare outcomes and emerging prob-
lems and the elucidation of more complex relation-
ships involving the use of cART. These efforts also
allow meaningful comparisons between regional treat-
ment programmes that differ in their operational pro-
cedures and serve diverse communities in different
settings. Unique features of individual sites exist,
such as language used and cultural norms, research
and care capacity, infrastructure development, person-
nel training and experience, and collection of data
elements that differ in type, number, definition or
method of laboratory. Furthermore, the use of innova-
tive databases and informatics approaches can provide
a principled approach to pool national data, and im-
prove uniformity and consistency in data manage-
ment in such heterogeneous settings.

We have initiated a large multi-centre national
cohort study in Uganda to address these issues. This
is a Ugandan—Canadian collaboration. The principal
organization is The AIDS Support Organization
(TASO), the oldest and largest community-based pro-
vider of cART in Africa. We call this study TASO-CAN
(TASO-Canadian).

Who is involved in TASO-CAN?

This cohort study is a collaboration between research-
ers at the University of Ottawa and University of
British Columbia in Canada and TASO in Uganda.
The Canadian investigators have a long-term relation-
ship with TASO, involving teaching, mentoring and
research.

Founded in 1987, TASO provides psycho-social
support, clinical care and cART to individuals infected
with HIV. TASO began providing widespread cART
in 2004 and now provides cART to more than
24 000 patients. Since its inception, TASO has expanded
the scope of its work to include nutritional support,
vocational training, HIV education and capacity build-
ing of health-care workers. TASO’s mission is to restore
hope and improve the quality of life of individuals,
families and communities affected by HIV and related
diseases. TASO provides support to over 100000 HIV-
infected patients and supports family members through
education, counselling and educational stipends.
TASO provides services through 11 regional TASO
centres, 35 mini-TASO centres in rural districts.

TASO receives its core cART funding through the
United States President’s Emergency Plan for AIDS
Relief (PEPFAR) as well as funding from Irish AID
and Swedish SIDA. The Ugandan Ministry of Health
refers newly diagnosed HIV-infected children and
adults to TASO clinical sites for care. Many of the
populations serviced by TASO represent marginalized
and neglected groups, including infants and children,
orphans, conflict-affected populations, internally dis-
placed people, widows, prisoners and family members
of HIV-infected patients that may require urgent
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support. TASO programmes emphasize adherence and
retention and include innovative approaches to main-
taining patient interest, including drama and social
groups, diary-writing and involvement of patients in
clinical duties to become ‘expert patients’.

TASO provides a range of services including HIV test-
ing, clinical care, provision of cART and psycho-
social support. Laboratory services are limited, but
include CD4 analysis, complete blood analysis, tubercu-
losis and malaria diagnosis and urine assessments.
Criteria used for initiation of cART at TASO includes a
World Health Organization (WHO) Stage III or IV or a
CD4 cell count <250 cells/mm?’. Criteria for children’s
clinical admittance into the TASO cART programme are
based on Ugandan Ministry of Health Guidelines.
Children are eligible for cART if they have WHO paedi-
atric Stage III, advanced Stage II or Stage I with CD4 cell
percentage <15% for those <18 months of age and
<20% for those >18 months of age.! The Uganda
Ministry  of Health  National Anti-retroviral
Treatment and Care Guidelines for Adults and
Children have not yet been updated to reflect the
WHO’s newest recommendations for clinical staging
and immunological classification.?

When a patient attends a TASO clinic, clinicians will
complete standardized patient forms detailing patient
demographics, as well as clinical, psycho-social and
drug utilization data. These data are then hand-entered,
in duplicate, into the TASO clinical administrative data
collection. Patients are provided with a unique confi-
dential identifying number. Patients requiring cART
typically receive an initiation regimen, which is
non-nucleoside reverse transcriptase inhibitor based
with first-line treatment comprising nevirapine, lami-
vudine and stavudine and boosted lopinavir, didano-
sine and zidovudine as second line.’ Patients
requiring treatment for tuberculosis (TB) co-infection
will receive their combination care at a TASO clinic.

What is the primary objective of
TASO-CAN?

The overall objective of the TASO-CAN collaboration
is to support the collation of data from all TASO clinic
sites across Uganda to develop a nationally represen-
tative observational cohort database of HIV-infected
patients on cART. The development of the TASO-
CAN cohort allows for monitoring clinical care and
programmatic outcomes across a nationally represen-
tative large cohort of HIV-infected patients in Uganda.

Who is in the sample?

The analyses were based on a cohort of 22315 indi-
viduals > 14 years of age who initiated cART at TASO
clinics in Uganda between 2000 and 2009. Patients
were followed for a median of 31 months [inter-
quartile range (IQR) 19-45]. Table 1 shows the
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demographical and clinical characteristics of patients.
The median age among patients was 37 years (IQR:
31-43 years) and the majority (69.4%) of patients
were female. The median CD4 cell count at cART ini-
tiation was 142 cells/mm’> (IQR: 70-206 cells/mm?)
(72.5% initiated cART with a CD4 «cell count
<200 cells/mm?). A higher percentage of patients
(58.1%) started cART with a WHO disease Stage of
either II or III. 1498 patients died during follow-up
(6.7%) and 1433 (6.4%) of patients were lost to
follow-up.

What are the recruitment and
attrition rates?

Since the TASO-CAN cohort is based on de-identified
electronic clinical administrative records, patients are
not individually recruited into this study. Currently,
there are more than 24 000 patients who have

Table 1 Selected baseline characteristics of the TASO-CAN
cohort

Variable n (%)
Age
14-19 333 (1.5)
20-24 866 (3.9)
25-29 2620 (11.7)
30-34 4801 (21.5)
35-39 4973 (22.3)
40-44 3944 (17.7)
45-49 2348 (10.5)
50-54 1271 (5.7)
>55 1159 (5.2)
Gender
Female 15492 (69.4)
Male 6823 (30.6)
CD4 cell count (cells/mm?) (missing 3817)
<50 3452 (18.7)
50-99 2942 (15.9)
100-149 3410 (18.4)
150-199 3597 (19.4)
200-249 2143 (11.6)
250-299 874 (4.7)
>300 2080 (11.2)
WHO clinical disease stage
Stage I 465 (2.1)
Stage 1I 7985 (35.8)
Stage III 4982 (22.3)
Stage TV 1220 (5.5)
Missing 7663 (34.3)
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initiated cART at TASO. All the patients are included
in the TASO-CAN cohort. Patients are only lost to
follow-up in the TASO-CAN cohort if they are lost
to follow-up at one of the TASO sites.

TASO wuses field adherence monitoring teams
equipped with motorcycles who are responsible for
active patient retention and follow-up. Patients who
fail to show up for any appointment or patients who
have requested home-based care are visited by the
field adherence monitoring team. As a result of this
active retention strategy, TASO has a nationwide,
loss-to-follow-up rate of only 7%. This stands in con-
trast to an average of 40% loss-to-follow-up when
passive retention strategies are used.*” The team con-
sists of medical attendants capable of conducting HIV
testing, adherence counselling, clinical observation
and cART distribution.

How are the data collected and
managed?

At each TASO site in Uganda, data on all patients
receiving clinical care is input into a standardized
clinical administrative database. This database con-
tains information on demographics, therapeutics, la-
boratory, clinical, adherence and other important
descriptors. Each TASO site has a data management
officer and data entry clerks. The records clerks
manage patients’ files. TASO data staff make modifi-
cations and improvements to the database regularly,
and the Canadian collaborators have played an active
role in improving the number of variables captured.
Data from each site are sent to TASO headquarters in
Kampala, Uganda, on a monthly basis. Data are
stored in a secure manner. The server runs an auto-
mated backup on daily basis. Each data management
officer is expected to have a folder structure that in-
cludes archived data. The computer system is pro-
tected by a firewall prohibiting unauthorized entry.
Any data transmitted to offsite locations are en-
crypted. All TASO sites are secured on a nightly
basis and protected with armed guards.

The TASO-CAN cohort is based on this clinical ad-
ministrative database. An electronic data extraction of
a pre-defined set of variables is performed annually
from the clinical administrative database. This data ex-
traction is performed at TASO Headquarters. All data
are stripped of names and other personal identifiers
and a unique study identification number is assigned
to each participant. TASO-CAN currently includes
only those who have initiated cART. Table 2 lists
the variables currently captured in the TASO-CAN
database.

The secondary use of TASO clinical administrative
data for the purposes of developing the TASO-CAN
cohort has received ethical approval from the institu-
tional review boards of the University of Ottawa and
the University of British Columbia in Canada, and the
institutional review board at TASO in Uganda.

What are the main strengths and
weaknesses?

With a nationally representative sample of more than
24 000 participants, TASO-CAN is the largest cohort of
individuals who have initiated cART in sub-Saharan
Africa. The TASO-CAN cohort represents cART pa-
tients nationwide, thus capturing a wide range of dif-
fering patient experiences and allowing for regional
comparisons. Furthermore, the diverse population
included in the TASO-CAN cohort is likely comparable
with those in other areas of sub-Saharan Africa,
including adolescents and elderly patients, those suf-
fering from conflict and food insecurity and those
who have switched treatments since initiation.

There are a number of inherent limitations, how-
ever, that must be recognized. Most notably, patients
are not randomly assigned to cART or sampled.
Additionally, TASO does not have the capacity to rou-
tinely collect information on HIV viral load or HIV
resistance, which are important indicators of HIV dis-
ease progression and, as such, these variables are not
currently included in the TASO-CAN database. While
loss to follow-up is a major concern in any cohort
study, TASO is a remarkable organization to address

Table 2 Summary of variables collected in the TASO-CAN database

Category of variable

Variables

Demographics
Therapeutic

Concurrent treatments
Laboratory (HIV related)

TB, pregnancy, STI
CD4, CD8, CD4%
Laboratory (non-HIV related)
Clinical

Adherence

Platelets, haemoglobin
WHO Stages I, 1I, 111, IV

Determined by pharmacy refill records, 3-day self-report and drug possession ratio

Age, sex, height, weight, place of residence, family and marital status, occupation

Year of entry into care, clinic visit dates, CD4 cell count

Other Death date and AIDS or non-disease death

220z Arenigad 0 uo 1sanb Aq 0¥SE89/9¥6/1/ L b/o1oIME/al1/W0d dNOdILSPED.)/:SA)Y WOI) PIPEOJUMOQ



this major concern. As mentioned, TASO utilizes
active retention through field officers on motorcycles,
thereby reducing overall loss-to-follow-up to only 7%,
a rate unrivalled in Uganda. Our data suffer from
some missing variables; for example, those listed in
Table 1. We address this using Monte Carlo Markov
Chain (MCMC) multiple imputations. Furthermore,
the TASO-CAN dataset will be enhanced annually at
each subsequent data cut by inclusion of more cohort
members and a wider selection of variables.

What has been found?

The development of the TASO-CAN cohort collabor-
ation was the obvious next step following an exten-
sive partnership between the Canadian and Ugandan
investigators involved. Together, many database
evaluations, cohort studies, policy analysis and quali-
tative studies have been conducted. Several of these
studies are described in detail further.

Investigators assessed outcomes among children re-
ceiving cART in a conflict setting in northern Uganda.
Results of this study indicated that there were no dif-
ferences between orphans and non-orphans in terms
of CD4 cell counts, weight, presence of tuberculosis
or WHO staging at initiation of cART. Furthermore,
it was found that adherence to cART was >95% in the
vast majority of both orphans and non-orphans. These
findings were presented at the International AIDS
Society Conference in Mexico (2008) and at the UN
General Assembly Special Session on HIV/AIDS
(2008) and later published in the journal AIDS.®

This first study was followed-up with a nationwide
assessment of clinical outcomes for children receiving
CART at all TASO sites. Results indicated positive clin-
ical outcomes in older children, but younger children
were largely absent. This study was published in
AIDS.” As a result of these findings, TASO has imple-
mented a programme to directly target infants and
young children.

Investigators also examined the outcomes of pa-
tients on cART in a conflict-affected setting in north-
ern Uganda. Findings indicated that patients receiving
CART in conflict-affected northern Uganda had a mor-
tality rate comparable with that of patients in peace-
ful, low-income settings and better adherence than
patients in higher income settings. These findings
highlighted the need to expand access to cART in
populations affected by armed conflict, and have infl-
uenced international policies on cART provision in
conflict settings. These data were also presented
at the International AIDS Society Conference in
Mexico (2008) and at the UN General Assembly
Special Session on HIV/AIDS (2008) and later pub-
lished in the journal BMJ.?

An evaluation of ageing and survival was recently
undertaken among patients on cART at TASO. Results
indicated that elderly patients (aged >50 years) had
worse survival rate when compared with non-elderly
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counterparts. These results suggest that elderly pa-
tients may require focused clinical care that extends
beyond HIV treatment. TASO is currently translating
these findings within the organization and com-
munity to determine the necessary actions that need
to be taken. This study was presented at the
International AIDS Society Conference in Vienna
(2010) and later published in the journal AIDS.®
More recently, investigators have examined life ex-
pectancy of patients on cART at TASO and found
that widespread anti-retroviral therapy in Uganda
has resulted in a substantial increase in life ex-
pectancy. Results indicate that Ugandan patients
receiving cART can expect an almost-normal life ex-
pectancy. These results have been presented at the
International AIDS Society Conference in Vienna
(2010) and are currently under review for publication.
Further studies include qualitative and case series
examinations.”'°

What is the plan for knowledge
translation and exchange?

TASO-CAN investigators and their institutions are
involved with policy-making and programme develop-
ment initiatives. For example, investigators have been
working with various ministries in Uganda and will
ensure that research findings are translated and dis-
seminated directly to these authorities. Additionally,
investigators will ensure that local and interna-
tional non-governmental partners working in
Uganda will receive and understand study implica-
tions. Furthermore, investigators will provide the re-
search results to the patients and families at TASO
sites, and will create open discussions and community
forums to actively engage these individuals.

Investigators will also utilize traditional systems of
knowledge transfer, including open-access academic
publications and dissemination of findings at national
and international conferences. In addition to provid-
ing information of immediate value to the clinical and
public health community, we expect the outcomes of
this project will serve as the groundwork for further
research in the topics addressed. Investigators will
also seek funding from other agencies to conduct
interventional research aimed at improving know-
ledge of treatment and services.

How can I collaborate?

A list of publications and additional information can
be obtained by contacting the principal investigator,
Dr Edward Mills, at edward.mills@uottawa.ca.
Collaboration with national and international studies
is welcome and can be proposed to Dr Mills at the
email address above.
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