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Project abstract:
Background Retaining patients on antiretroviral treatment (ART) is a core target of the 90-90-90 targets for controlling the HIV epidemic.
However, it is often impossible to determine whether a patient who no longer attends their ART programme has interrupted their
treatment, transferred to another treatment facility, or died. The ability to reliably categorise those who disengage from care is therefore
important in the monitoring of programme success, improving programme outcomes, as well as in driving health policy. Studies have
looked into patients who resume treatment following an interruption. However, the exclusion of patients who do not return to care
introduces a significant bias (since patients who do not return to care may be very different from those who do), and it also does not
provide a full picture of the outcomes amongst those who interrupt treatment or are lost to follow up (LTFU). A recent review of studies
that attempted to trace patients who interrupted treatment found a median tracing success rate of 73.4%, and with over a quarter of
patients left untraced, the results of many tracing studies are likely to be impaired by incomplete data. Several South African studies have
also investigated outcomes after treatment interruption or LTFU. However, many studies only looked at the first treatment state after
interruption or LTFU or do not account for of “silent” transfers to other facilities. They therefore do not present a complete description of
patterns of treatment after treatment interruption. Purpose and objectives This study aims to fit a multistate model of health states and
CD4 counts to data on patients’ CD4 counts, clinic visits, and mortality. The primary objective is to estimate the rate at which ART is
interrupted, and the rate at which ART is resumed after having been interrupted. Methodology A multistate model will be fitted to cohort
data from the Khayelitsha cohort of the International epidemiology Databases to Evaluate AIDS Southern Africa (IeDEA-SA) database. The
study population will include only HIV-positive adult patients and it is estimated that there are 5000 eligible participants within this cohort.
For the purpose of obtaining recent estimates of the parameters of interest, only data from 1 January 2008 to 31 December 2017 will be
used. Patients who do not have their ID numbers recorded in the database will be excluded, as these will be required to obtain mortality
data from the vital registration system of South Africa. For each participant, the following variables from the database will be drawn upon:
CD4 count measurements, dates of clinic visits, dates of laboratory tests, dates of transfers, date of death, date of birth, and sex. In the
multistate model patients can be in one of three treatments states (On ART at original clinic, on ART at external clinic, or treatment
interrupted), or they may be dead. At any point, patients may transition between treatment states, or they may die. There are transition
intensities associated with these transitions, as well as a model of CD4 counts. The parameters governing the transition intensities and
the CD4 count model will have prior distributions based on existing literature. A Bayesian estimation procedure will be used to obtain
posterior estimates of model parameters. Due to some transitions not being observed in the data, fitting the multistate model will require
the use of a novel statistical technique called reversible jump Markov chain Monte Carlo. The model will be validated by comparing the
results to recent studies performed in the same study population. Ethical considerations Informed consent will not need to be obtained
from participants, as they have already consented to their inclusion in the IeDEA-SA database. No personally identifiable data will be
drawn from the IeDEA-SA database. The data will only be accessed by the principal investigator and student researcher and will only be
stored and analysed on secure computers with up to date antivirus software. Consequently, the risk of a breach of confidentiality due to
the use of the data in this study is negligible. There are no additional risks to participants beyond those associated with their pre-existing
inclusion in the IeDEA-SA database. The overall risk of the study is therefore minimal. There are no benefits that individual participants can
expect from their inclusion in this study. No reimbursement will be provided to study participants. However, the proposed research should
provide insight into patterns of treatment interruption within HIV treatment programmes, which could be used to improve such
programmes for future patients in similar programmes. Based on the above risks and benefits, the harm:benefit ratio is favourable for
participants and the study population. Discussion The reversible jump Markov chain Monte Carlo technique has not been applied to ART
programmes in the literature, however, the methodology in this study is consistent with the general approach to applying the technique to
the case of hidden events. The advantage of the technique is that it overcomes the problem of bias due to incomplete data. The main
limitation of the study is that the model can easily be over-parameterised, and thus needs to be kept as parsimonious as possible. This
limits the extent of inferences that can be made regarding transition rates. Future studies may mitigate this limitation by including tracing
data when fitting the model.
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Other DMP requirements

Have you already written a DMP for this project?

No

Data collection

What are your data sources?

I am using secondary/existing data

Secondary data from the IeDEA-SA database

What data will you be collecting?

No primary data collection. Secondary data from an IeDEA-SA database will be used.

Where will you be collecting your data?

Not applicable

What format(s) will your data use?

Data to be stored in STATA dta files and Excel files where appropriate.

How much data will you be collecting?

Sample size is estimated to include 5000 participants.

Storage

Indicate where your data be stored during the research. Indicate what security measures will be in place, and your plans for backing-up your data.

Data stored on the work computer of the supervisor, and personal computer and external hard drive of the student. All computers are protected by antivirus software.

Metadata: Indicate how the data will be documented and described (metadata is descriptive information that helps others understand or categorise your data).

Metadata are documented in the corresponding IeDEA-SA metadata files.

Data permissions, data sharing and ethical considerations

If you are using secondary data, indicate how will you obtain permission to reuse the secondary data?

Permission to be obtained from the head of the IeDEA-SA collaboration.

If you are collecting primary data, how will you obtain informed consent from participants for participation in your study?

Not applicable

If you are collecting either primary or secondary data, how will you gain permission to disseminate the results of the study? What steps do you plan to take to ensure that the identity of participants
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is protected when you publish results?

The IeDEA-SA database has already anonymised the data, so participants are not personally identifiable in the data. Permission to disseminate results will be obtained from the IeDEA-SA
collaboration.

If you are collecting either primary or secondary data, do you plan to share the dataset(s)? How will you gain permission to share this data? What steps do you plan to take to ensure that the
identity of participants is protected when you publish the data?

Data will not be shared, as the data is available through the IeDEA-SA collaboration according to the collaboration's own processes.

If you are collecting either primary or secondary data, how will you ensure that sensitive data is stored securely?

The secondary data does not contain personally identifiable data. Nevertheless, the data will be stored on computers with up to date antivirus software.

Data retention and preservation

Indicate which data (if any) should be retained once your research is complete.

Data do not need to be retained after the research is complete.

Indicate for what period of time your data should be retained.

Not applicable

Indicate where your data will be stored in the relative long-term (while it is being retained).

Not applicable

Implementing and resourcing your data management process

Indicate what resources or additional guidance you will need to implement the above plan, if any.

Licences for antivirus software will need to be obtained for the duration of the research.
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