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Abstract

The Inherited Retinal Disease (IRD) Biorepository based in the Division of Human Genetics
at the University of Cape Town, has conducted research into the molecular basis of IRD
since 1990. Historically, and as part of this programme, patients with IRD are recruited
and research into the genetic cause of the patient’s disease is initiated, with the ultimate
objective of identifying the genetic basis of the disease. An important aspect of the project
was to feedback results, especially if it had clinical relevance. The aim of the present
research project is to identify factors affecting the result delivery process, with a focus on
the non-delivery of results.

Method

A mixed methodology was used to explore the possible factors which affected non-delivery
of results. Quantitative data was collected from the IRD biorepository, and the
demographics and other characteristics of patients were explored to gain insight into
whether any of these features/characteristics had an impact on result delivery. In addition,
a qualitative approach was taken to gain insight into the opinions and experiences of
genetic counsellors regarding the delivery of results. The data from this combined mixed
methods project provided a reasonably comprehensive view of the result delivery process.

Results

In the quantitative aspect of the project, analysis of the database reveals that the IRD
project had recruited 3413 individuals from 1553 families in the study period analysed
(1985-2019). Of these, disease-causing mutations have been identified in 1171
individuals (inferring that they were eligible to receive this information as a ‘result’).

Of these individuals, there was evidence that 416 had received their results. Deductively,
755 individuals from 191 families had not received their results. Upon closer inspection of
the dataset (including the electronic database and physical subject files/records), there was
evidence that an additional 76 subjects had received their results, 46 were deceased and
5 entries were duplicated. This reduced those eligible for results to 628 individuals
(referred as the primary cohort). This primary cohort of interest could be divided into 131
subjects where there was a categoric statement on the database indicating that the result
was not yet delivered, referred to as a high confidence cohort, and 497 subjects where
there was no definitive indication on the database that results were given or not, but for
whom one presumed result were not delivered. This group is referred to as the low
confidence cohort.

In this study, an analysis of the primary cohort (n=628), high confidence cohort (n=131)
and low confidence cohort (h=497) was carried out. This was done to ascertain whether
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any trends and characteristics might emerge from the primary cohort which were a logical
extrapolation of the respective cohorts.

It was found that patients from large families, mostly recruited during the earlier part of
the research drive of 1995 to 2004, were more likely not to have received results.

Minors were of particular importance in the database as they represented 20.4% (n=128)
of the primary cohort and their results ought to have been expedited. More effort was also
made to deliver results to affected individuals as the high confidence cohort had more
interaction with affected individuals than unaffected, but other characteristics like sex and
age did not affect result delivery.

From the qualitative data, it was found that the current process of notifying
patients/subjects (directly that a result was available), as opposed to through health
professionals, had an impact on the result delivery. This is perceived to be the case since
the result delivery hinged on personal initiative and the perceived value of the result by
the patient. Genetic counsellors also thought that lower socioeconomic background may
have contributed to a reduced delivery of results.

Conclusion

Result delivery in the IRD project was found to be affected by a number of factors, some
of which researchers have control over and some that are beyond their control. The
qualitative data corroborated some of the findings from the quantitative results. The results
from the genetic counsellors’ opinions provided additional insights which may play a role
in non-delivery of results, some of which are patient related factors. The study therefore
provided insights and proposed strategies that can be used to improve the result delivery
process.
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Chapter 1: Literature Review

1.1 Introduction

Globally, 36 million people are defined as legally blind, 217 million are moderately or
severely vision impaired and 188 million people have mild vision impairment (Bourne et
al., 2017). The term ‘blindness’ is defined by a corrected visual acuity of less than 3/60 in
both eyes or a corresponding field loss of less than 10 degrees in the healthier eye with
the best possible correction (WHO, 2013). Vision loss can be described as being on a
continuum, from reduced vision to the total absence of perception of light. Vision loss
occurs in virtually all populations over each individual’s lifetime (Klein & Klein, 2013). It is
estimated that the number of blind and visually impaired individuals are increasing, which
is attributed to population growth, as well as ageing (Flaxman et al., 2017). Visually-
impaired individuals are unequally distributed across age groups, as 82% are above 50
years or older; these individuals are also impacted by their lack of access to health-care
resources in the developing world (WHO, 2017).

The World Health Organization (WHO) emphasizes the overwhelming human and
socioeconomic impact of blindness in society, which includes the loss of productivity,
rehabilitation requirements and education costs. Visual impairment affects individuals in a
physical, psychological, intellectual, and sensory manner and leads to the inability of that
individual to optimally interact, as well as perform essential activities of daily living. This
has a devastating effect on the individual, family, and society (WHO, 2017). Smoking,
Vitamin A deficiency, exposure to ultraviolet light, obesity and metabolic disorders are all
risk factors that exacerbate the problem. The eye, however, presents as a perfect model for
innovative therapies due to its relative ease of access, easy observation,
compartmentalization, immune-privileged significance, and optical clarity (Sengillo et al.,
2016).

The retina is an essential component of the eye, detecting and processing visual
stimuli, needed for the interpretation of vision. The retina lines the posterior part of the
inner eye and consists of multiple cell layers, as seen in Figure 1.1. The innermost layer
consists of the photosensitive rod and cone photoreceptor cells, which detect light and
trigger the phototransduction signalling pathway. In bright light, the centrally-situated cone
photoreceptor cells are used whereas in dim light, the peripherally-situated rod
photoreceptor cells are used (Dyer & Cepko, 2001). The photoreceptors synapse with the
interneurons in the second layer of the retina, which in turn transmit the photochemical
signal to the third layer, the retinal ganglion cells (Dyer & Cepko, 2001). The ganglion cells
form a nerve layer which becomes the optic nerve. The signal is then transmitted to the
brain for visual interpretation (Sanjurjo-Soriano & Kalatzis, 2018).
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Figure 1.1: Schematic representation of the retina and the retinal cell layers. Abbreviations: RPE- Retinal
pigment epithelium; ONL-Outer nuclear layer; OPL-Outer plexiform layer; INL-Inner nuclear layer; IPL-
Inner Plexiform layer; GCL-Ganglion cell | layer. Reproduced from (Sanjurjo-Soriano & Kalatzis, 2018).

If the photochemical signal is not transmitted to the brain, it results in visual loss. Diseases
like glaucoma, diabetic retinopathy, cataracts as well as trauma to the eye adds to the
global burden of blindness and are prevalent in all human populations (WHO, 201 3).
However, a large subcategory of vision loss can also be attributed to retinal degeneration,
which has a genetic origin (Berger, Kloeckener-Gruissem & Neidhardt, 2010).

1.1.1 Inherited Retinal Disease

Genetics play a significant role in retinal degeneration and can lead to severe vision loss
in children and young adults. Inherited Retinal Diseases (IRD) have an estimated incidence
of 1:2000 internationally and are the leading cause of blindness in people between the
ages of 15-45 years (Cremers et al., 2018). IRD are defined as a group of conditions with
dissimilar clinical symptoms as well as diverse underlying genetic mutations, but which all
result in progressive photoreceptor death, leading to irreversible loss of vision (Sengillo et
al., 2016). Most IRD currently have no proven cure, although many gene-based therapies
have been initiated and clinical trials are underway. Management is currently centred
around genetic counselling, enhancing the use of residual vision, and treating any
complications that may develop (Smith et al., 2015). Up until two decades ago, the lack of
research into IRD had resulted in a dearth of knowledge of the prevalence of this group of
conditions in South Africa (SA) and many countries worldwide. Grouping regions together
such as ‘Southern Africa’ or ‘Sub-Saharan Africa’, obscures significant differences between
regions (Courtright & Lewallen, 2011). More research is needed to counteract this deficit
of information on the African continent, as this could lead to enhanced quality of life for
the individuals with visual loss. Phenotypical differences between patients with IRD are also
an important aspect to consider.
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i. Classification of phenotypes

This wide overlap in IRD phenotypes adds to the challenge in identifying the correct disease
affecting the patient. It can be divided into three broad groups. If peripheral vision is
primarily affected and night blindness occurs, the IRD is classified as Retinitis Pigmentosa
(RP) or Choroideremia. If the IRD primarily affects the central vision, it is known as a macular
or central dystrophy (MD), and if both the centre and the periphery are affected, the IRD is
termed cone-rod or rod-cone dystrophy (Broadgate et al., 2017). Identifying congenital,
late onset and progressive IRD, from relatively non-progressive (i.e., stationary) IRD, is a
formidable challenge, especially in paediatric patients (Taylor et al., 2017). This is because
IRD occur in non-syndromic forms of diseases, such as Stargardt disease (STGD) or
syndromic forms, e.g., Bardet Biedl syndrome. Another confounding factor is that the
inheritance pattern also impacts the risk for the patient's progeny, as it increases or
decreases the risk of transmission from parent to child. In IRD, (genetic) mutations can be
transmitted within families, in either an autosomal dominant, autosomal recessive, X-linked,
or mitochondrial inheritance pattern (Sengillo, 2016).

ii. Genetics and Heterogeneity

A large number of genes implicated in IRD, have also added to the challenge, as has the
progression of the retinal degeneration in the patient, which may lead to their condition
being reclassified over time. These ‘IRD genes’, directly or indirectly, affect the rod and
cone photoreceptors of the retina, resulting in retinal degeneration and loss of vision.
According to RetNet (an international resource for IRD genetics), 271 genes are currently
listed as being associated with IRD (Daiger., 1996-2020). This large degree of clinical and
genetic heterogeneity contributes to the challenge in finding causal mutations in specific
individuals (Roberts et al., 2016b). In STGD, for example, a range of clinical presentations,
may be evident in childhood to late adulthood, with over 900 causal variants identified in
the ABCA4 gene (Tanna et al., 2017). Figure 1.2 illustrates the extensive phenotypic and
genotypic overlap for IRD; as an example, mutations in the ABCA4 gene are causative not
only of STGD, but also RP, MD as well as forms of cone-rod and cone dystrophies. Genetic
testing can therefore assist in the classification of the IRD, as the phenotype alone is often
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Figure 1.2: Clinical symptoms of non-syndromic monogenic and vitreoretinal diseases and their causative
genes. Clinical diagnosis is indicated by coloured circles. Gene symbols in the overlapping areas show
that mutations in the same gene can lead to different phenotypes. Abbreviations: RP: retinitis
pigmentosa; NB: night blindness; LCA: Leber congenital amaurosis; CORD/COD: cone rod and cone
dystrophies; CVD: colour vision defects; MD: macular degeneration; ERVR/EVR: erosive and exudative
vitreoretinopathy. Reproduced from Berger, Kloeckener-Gruissem & Neidhardt (2010).

insufficient to fully diagnose the patient. The multitude of causative mutations/genes,
however, adds to the complexity of delineating a patient’s disease.

iii. Genes and Testing

The human genome consists of 3.5 billion base pairs and the protein coding-genes make
up just over 1% of the genome, with the remaining 99% comprising intergenic or intronic
regions (Broadgate et al., 2017). It had previously been proposed that 85% of disease-
causing mutations in Mendelian diseases, would be found in the exome or the splice sites
flanking the exomes, and that whole-exome sequencing (WES) would be relatively efficient
in finding even rare mutations (Ng et al., 2009). Historically, genetic testing for IRD did not
yield satisfactory results. In the 1990s, the global molecular diagnosis of individuals
affected with IRD, was measured as less than 5%, with the main limitations being the lack
of knowledge of the human genome, as well as the crude and relatively laborious methods
used for investigating it (Stone et al., 2017). In the last 25 years, the development of Next
Generation Sequencing (NGS) improved the effectiveness, decreased costs and turnaround
times, leading to IRD genetic testing being successfully applied in over 75% of cases (Stone
et al., 2017).

Apart from WES, gene panels used for IRD, as for various other inherited conditions, consist
of many genes which are tested simultaneously in order to increase the chances of finding
the causative mutations; as with WES, however, this process can also yield variants of
unknown significance (VUS) which cannot be classified as either benign or pathogenic
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(Murray., 2011). This represents new challenges for Health Professionals (HP) as support
or lack of evidence dictates the categorization of VUS (Murray, 201 1; Pollard, Sun & Regier,
2019). Gene variants are therefore at risk of misinterpretation, due to the lack of clear
guidance to HP on how to manage the risk which in turn can lead to mismanagement of
the patient (Wright et al., 2018). Despite extensive international efforts at standardizing
classification of mutations ranging from benign to pathogenic e.g., American College of
Medical Genetics (ACMG) guidelines, (Richards et al., 2015); novel variants found in
indigenous African populations may be different to those found in the more-extensively
studied European populations within which these panels have been tested and validated.
Novel variants, not previously reported, may indeed be pathogenic in indigenous
populations, but there is insufficient information on such rare variants, especially where
they may not be obviously identified as functionally pathogenic (e.g., introducing a stop
codon, or leading to loss of function) but as VUS. This speaks to the desperate need to
undertake genomic research in diverse populations across the globe.

iv. Gene Therapy

Gene therapy is an exciting approach, which involves viral vectors and ‘genome surgery’. It
is currently being used to deliver genes to specific retinal cells, with the aim of replacing
defective genes (Wang et al.,, 2019). Gene therapy trials started in 2001, when visual
function was restored in animal models, with a recombinant adeno-associated virus (AAV)
which was introduced intraocularly in three dogs who had Leber Congenital Amaurosis
(LCA) (Acland et al., 2001). Several human clinical trials have since demonstrated improved
results in LCA research, although the gene therapy effect did not remain beyond three
years in the gene-therapy-trial participants (Bainbridge et al.,.2015). Notably a French
study in 2018, treated nine LCA patients with AAV4-gene therapy and showed that the
unilateral subretinal injection of the viral vector had proven safety, while also improving
vision (Le Meur et al., 2018).

Another promising treatment option is ‘genome surgery'. This involves the “Clustered
Regularly Interspaced Short Palindromic Repeats” (CRISPR) Cas editing technology. It has
sparked great enthusiasm in the scientific community due to its precision, affordability, and
relative ease of use in gene editing (Chan, Mahajan & Tsang., 2017). There are many clinical
trials currently exploring CRISPR for IRD such as RP, LCA and Age-related Macular
Degeneration (ARMD) (Clinical Trials.Gov, 2021).

The support group RetinaSA has always strived to ensure that SA participants benefit by
being part of a clinical trial in order to empower their members (Clinical Trials.gov.za). In
August 2019, the Acucela International clinical trial commenced in SA and many of the IRD
project's STGD participants (in whom mutations on both alleles had been identified) were
recruited onto the trial. This is a multicentred double blind, randomized, placebo-controlled
trial evaluating the safety and efficacy of a drug called Emixustat in patients with macular
atrophy secondary to STGD (Gregory, Birch & Kubota, 2020). RetinaSA also partners with
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other HP, like Genetic Counsellors (GC), to ensure that affected participants on the IRD
project are empowered with access to genetic information.

1.1.2 IRD Project

The IRD project at the University of Cape Town (UCT) was inspired by the patient-support
group, Retina South Africa (RetinaSA), whose mission is to ‘cure blindness’. Over the last
three decades, the Division of Human Genetics (HG) at UCT has engaged in identifying the
molecular genetic basis of IRD amongst South African patients. To date, the UCT IRD
biorepository and electronic registry has archived biological material and clinical
information from affected individuals and their families across South Africa as well as other
African countries (Rebello, Greenberg & Ramesar., 2002). The registry is comprised of data
and biological material from 3413 individuals in 1553 families affected with IRD (Roberts
et al., 2019). The distribution of the archived IRD research-cohort throughout South Africa,
is illustrated in Figure 1.3.
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Figure 1.3: Geographical distribution of the IRD patient/family collection represented in the UCT Human
Genetics repository. Source: (Batchgeo, 2012)-IRD Project map compiled by researcher. Key: The different
colours of the pie chart represent distinct clinical phenotypes (as defined in the black strip at the bottom of

the figure).

The timeline of IRD research in HG is indicated in Figure1.4. Initially, single candidate
gene/locus screening was performed by HG researchers, who needed large families for
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linkage studies, but as technology evolved, individual (patient) samples were also sent to
a commercial laboratory, Asper Biogene in Estonia, for microarray chip testing. This
microarray technology allowed the genotyping of specific, known mutations in multiple IRD
genes. A SA diagnostic test, called the Quick7, which tests for seven common founder
mutations in the ABCA4 gene, underlying STGD, was also developed (Roberts et al., 2013).
Founder mutations occur due to genetic drift in small populations, which could be followed
by a geographic expansion of the population. Understandably, a higher incidence of
monogenic disorders like STGD, amongst others, are therefore seen in Caucasian patients
of Afrikaner ancestry (Krause, Seymour & Ramsay, 2018). The carrier frequency of the
common ABCA4 mutations in the Afrikaner population is 4.46 per 100 individuals
(Roberts, 2012). This assay is offered for diagnostic screening via the SA National Health
Laboratory Service (NHLS) and resolves about 52% of Afrikaner STGD cases (Midgley et
al., 2020).

First i First report of First report of
First genetic irs g_eneflc human gene embryonic 249 families in
locus for RDD m“‘;g%“ or RP13 RP17 therapy stem cell trial diagnostic
identified - . : clinical trial for macular
(XLRP locus) identified Computer mutation | mutation (RPEGS ) d( tior) mode, 197
(RHO gene) ba§Ed identified | identified gene, egeneration with potential
register (PRPF8 (CA4 ' ' gene therapies
: created gene) gene)
Clinical survey: Use of
Scope of ' RP13 RP17 First use of whole
conditions in SA ezgﬁli?:;z locus locus asper exome
H : identified identified microarrays sequencing

Genetic
research
begins

Candidate gene linkage Microarrays

Candidate gene screening Founder utation screening

Positional candidate linkage Capture CNGS
; WGS/WES
1984 1985 1989 1990 1991 1994 1995 2001 2004 2006 2009 2012 2014 2015

Figure 1.4: Timeline of milestones reached during the 25 years of retinal research in SA. The black boxes
represent international milestones, while the blue boxes represent local SA milestones. The molecular
approaches used during different time periods are indicated in grey bars. (CNGS = capture next-generation
sequencing; WGS = whole genome sequencing; WES = whole exome sequencing.) Reproduced from
Roberts et al., (2016b).

The Manchester centre for Genomic Medicine (MCGM) was used for NGS, due to their ability
to fully sequence a large panel of genes. The detection rate for the samples that were sent
from the IRD project to the MCGM, was 63% (Roberts, personal communication 2018).
NGS technology has led to novel genes being identified in different countries, notably our
indigenous African population in South Africa, in which a novel gene (/DH3A)was identified,
as well as six novel mutations, in six known genes (RHO, PRPF3, PRPF31, ABCA4, CERKL
and PDEG6B), in six different families (Roberts et al., 2016a).

In 2019, the UCT NGS panel was developed by the IRD research group. This panel includes
sequencing the coding regions of 124 of the known 271 IRD genes (Daiger, 1996-2020).
The UCT panel is designed to test specific IRD genes of interest which are relevant to our
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SA population, and new genes are added to the panel as they become available from the
manufacturers. For eligibility into many clinical trials, a molecular diagnosis is a
prerequisite. The IRD project in 2016, had 197 families with affected members, who were
eligible for entry into clinical trials for the following genes: RPE65, AIPL 1, MYO7A, ABCA4,
and CHM (Roberts et al., 2016b). The IRD project has identified mutations in 43 different
genes (Roberts, 2018).

i.  Genetic counselling

Genetic results are given by a health professional registered with the Health Professional
Council of South Africa (HPCSA), and preferably registered GC, who can interpret and
deliver the molecular report to the patient. The large amount of data produced, and the
likelihood of uncertainty of interpretation, are characteristics of the current era of genomic
testing (Patch & Middleton, 2018). Genetic counselling can be described as patient
centred, with the emphasis on the use of genetic information to assess risk in affected
individuals, while providing psychotherapeutic support in order to assist the understanding
and independent decision-making by the individual, as well as their adaptation to their new
reality (Bamshad, Magoulas & Dent., 2018). Referral options, as well as risk information
regarding future offspring or risk to other family members, are explored during this process
of result delivery (Veach, LeRoy & Bartels, 2003).

ii. IRD Genetic result process

In 2012 the outstanding records (n=395) were mapped by the researcher, Figure 1.5.
These results were concentrated in the urban areas, as well as scattered throughout SA,
which added logistical challenges. This map also corresponds to Figure 1.3 which shows
the geographical distribution of all the participants on the IRD project. By 2019, with the
start of the present study, the ‘results outstanding’ records had increased to 755. The
current outstanding results of the primary cohort is n=628 and represent individuals from
families in which the disease-causing mutation has been identified.
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Figure 1.5: Distribution of outstanding results in 2012. Source: Google maps (Rasmussen, 2015).
IRD project map compiled by researcher. It is important to note that a large amount of clustering occurs in
urban areas and pins are superimposed.

iii.  IRD Project Recruitment Process
a. Pre-1995

e Research participants donated their biological material to the research project (Figure
1.6).

e A compulsory confirmation of diagnosis (COD) form was needed from ophthalmologists,
as well as a signed consent form from the participant.

e Participants were informed that if and when meaningful results became available, it
would be delivered by the referring HP/GC.

b. Post-1995

e Individuals who wanted diagnostic testing were required to join RetinaSA, as financing
of the testing is arranged through the support group. This became necessary as the
IRD project is based at an academic institution without billing or financing capacity.
RetinaSA's role is to provide additional capacity for patient contact due to the IRDPT'’s
limited staff, as well as maintenance of the patient’s current contact information.

A COD and consent form was still compulsory.

A pre-test counselling session with HP/GC are essential to clarify and explore the
individual’s reasons for testing.

An appropriate test is selected in consultation with referring HP/GC.

A biological specimen is collected, and after payment to RetinaSA, sent to the IRD
biorepository for testing.

Individuals who are unable to afford genetic testing, are informed that their biological
material will be added to the IRD project for research purposes and that any results will be
conveyed to them if and when available via their referring HP/GC. This may lead to samples
being stored in the repository for many years.
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iv.  Result process

Delivery of results are carried out according to a strict protocol to ensure patient
confidentiality.

When the results are available, RetinaSA is notified by the IRDPT.
RetinaSA contacts the patient who requested the test, informing them that the result is
available.

e RetinaSA organises for the patient to sign the UCT-and RetinaSA-release forms
(permitting the results to be released to specific GC/HP) and submits them to the IRDPT.
RetinaSA also informs the GC/HP that results are available.

Designated GC/HP informs the IRDPT when the patient has made an appointment and
requests the report.

The IRDPT emails the (result) report to the authorised GC/HP.

The GC/HP informs the IRDPT when results have been delivered.

A copy of the result is sent to RetinaSA if the patient has signed RetinaSA’s biometric
release form. This release form is filed with all the patient documentation.

If the results are inconclusive, the patient can request further testing, in consultation with
the HP/GC, and the process will restart. If self-funding is not an option, the sample will
remain in the IRD biorepository for possible future research/request for testing. This is an
advantage for the research participant because as new technologies and genetic findings
become available, the sample can be retested in order to find the causative mutation. If the
results are conclusive, carrier testing can be offered to at risk family members. The
responsibility of informing other at-risk family members, lies with the participant.

V. Psychosocial issues
a. Family communication

There are many factors affecting the dissemination of genetic information amongst family
members. Some factors mentioned are anxiety and guilt felt by the proband, their
understanding of the inheritance pattern of their disorder, as well as their family
relationships (Hodgson et al., 2016). There are different family dynamics, and the
communication style in each family will be specific to that particular family. This is also
dependent on whether family members have a close or distant relationship. The participant,
however, should be urged to share information with at-risk family members and be
informed that it is their responsibility to do so. Cancer-research studies recommend that
probands who are mutation positive share their information with parents and siblings, but
not with their minor children (Vadaparampil et al.,, 2012). The GC/HP are not ethically
responsible for ensuring that results filter to families (Genetics, 2017), but it is their role
to facilitate family communication. This communication of sensitive information to family
members needs to be with their consent, as some people decline to receive genetic results.
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b. Refusal of Genetic results

Patients declining to receive their genetic results is a phenomenon that has been observed.
Researchers found that a cohort of anxious colorectal cancer patients declined to receive
genetic results because they anticipated becoming depressed (Esplen et al., 2003). There
were also positive associations between income, quality of life, concern for family members
and a negative association in the belief that they could not cope with the results (Vernon
et al., 1999). A breast cancer study found that even when genetic testing was offered at
no cost, there was reluctance, hesitancy and inexplicable inconsistency in individuals
wanting to know their mutation status (Keogh, 2004). Perhaps, a little more
understandable is the situation as it pertains to late onset neurological diseases where
studies refer to the incurable nature of the disease, implying that individuals felt genetic
testing would be of little or no value (Paneque et al., 2019).

¢. Ethics

Some would argue that the availability of these genetic results implies a moral
responsibility by the IRD project to ensure that such results are returned. As society has
had a global shift regarding genetic results, there are claims that this could influence
medical decision making, especially in children. The participants of many research projects
with large biorepositories, have increasingly expressed the need to receive their individual
results (Wallace & Kent, 2011). The Organisation for Economic Cooperation and
Development (OECD; of which South Africa is a member) provides guidelines for Human
Biobanks and Genetic Research Databases, further suggest that biorepositories should
have policies in place guiding the feedback process (OECD, 2009). Research project teams
also have a responsibility to be open and transparent with participants about whether
results will be returned when the consent is taken for research (Bollinger et al., 2012). It
has been reported that research participants were interested in their genetic results for
treatment purposes, making good health choices and sharing results with other at-risk
family members (Jewell, 2012).

d. Type of results

Other participants also expressed that the type of result was important, in that they wanted
to receive medically actionable results, non-actionable results and their carrier status,
although they were less interested in VUS (Wright et al., 2014). Participants therefore want
results that will make a difference to their lives or their understanding of their disease
which will enable them to adapt/manage their disease. Although various delivery models
have been used in order to increase the uptake of genetic counselling, it has been reported
that some GC were reluctant to use virtual delivery models (Otten et al., 2016). However,
since 2020, many areas of healthcare have changed due to the Covid-19 pandemic and
virtual communication has become widely used among the GC/HP community (Claypool,
2020).
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e. Telemedicine

Geographical limitations have also been explored with large health-care systems and
telemedicine has been identified as a means to overcome the issues of uptake and delivery
of effective genetic services (Brown et al., 2018). The shortage of genetic counsellors and
clinical geneticists also impacts service delivery, and strategies to obviate this has led to
innovative ideas like web-based tools and genetic counselling chatbots (Flannery, 2018).
Cost and time are also listed as challenges in the return of results by biorepositories but
employing a research GC has made the result-delivery process more efficient; in this
instance the presence of a dedicated member of the team in a Canadian biobank increased
the proportion of results returned and was found to reduce the burden of pre and post-
test counselling (Papaz et al., 2019).

1.1.3 Rationale

The IRD Biorepository based in the Division of Human Genetics at the University of Cape
Town, has conducted research into the molecular basis of IRD for the last 35 years. Many
genes have been identified in this period and by 2019, 3413 patients and their families
had been recruited onto the project. In this time, many papers have been published
reflecting research aimed at identifying the genetic basis of disease in patients/families,
and as technologies evolved the molecular diagnosis of patients increased, with results of
more and more patients becoming available.

Novel therapies like those involving gene replacement generally require the molecular
diagnosis of patients before enrolment. The vision of RetinaSA underlies the importance of
genetic results for patients participating in gene therapy trials.

By 2019, of 3 413 individuals recruited onto the project, 1171 individuals had disease-
causing variants identified; 416 results were delivered thus far, and another 755 results
were evidently outstanding. This study aims to understand the reasons why so many results
remain outstanding, as well as to explore the factors that have contributed to this. Any
information uncovered would help to improve result delivery.

The research aimed to engage with GC who have delivered results to gain insight from a
HP perspective. They would be interviewed to gather further insights into the result delivery
process to ascertain whether they were aware of any barriers that may be affecting the
result delivery process. A mixed methods approach was therefore taken as quantitative and
qualitative data are combined. This translational research study has the prospect of
benefitting individuals presently enrolled in the IRD project as well as improve processes
currently in place.
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1.2 Research question

What are the factors affecting the result delivery process to patients/subjects who had
consented getting results from the IRD project (if and when these became available), and
what are the experiences of GC involved in this process?

The aim of this project is to determine factors influencing the result delivery process.
The objectives of this study are:

1. To have a clear understanding of the IRD database in the Division of Human Genetics
at UCT, and the result delivery process.

2. To interrogate the database to ascertain the reasons recorded therein for the non-
delivery of results.

3. To explore the views of GC about their experience with the result-giving process.
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Chapter 2: Methodology

2.1 Research context and Study Design

Quantitative, qualitative, and mixed methods research are three methodological study
designs which are typically used in the social and behavioural sciences (Tashakkori &
Teddlie, 2003). Quantitative research focuses on data in the form of numbers. After the
data has been obtained, they are usually transferred to a computer-readable format and
correlations between variables and outcomes are established (Choy, 2014). Data are
recorded and verified so that other researchers can validate and replicate the findings
(Dudwick et al., 2006).

Qualitative research is aimed at gaining an in-depth understanding of people’s
experiences, perceptions, behaviour, and processes, as well as the meanings they attach
thereto, and is usually collected by semi structured, open-ended, and in-depth interviews
(Moser & Korstjens, 2017). Qualitative descriptive methods involve human experience and
perception (Sandelowski, 2000). Qualitative content analysis is an active form of analysis
of verbal and visual data with the aim of summarising the information extracted
(Sandelowski, 2000). The collected information is in the form of impressions, words,
sentences, photos etc. and therefore different research strategies and data collection are
used (compared to quantitative studies) (Choy, 2014). Purposive sampling is typically
utilised, since a small, well-defined participant group is required to provide the depth and
richness required. Transcripts of the audio recordings and the field notes are very
important, as they enrich the other data sources. In Figure 2.1 below, the ‘codes to theory
model’ proposed by Saldana (2016) is illustrated to explain the process of qualitative
research.
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Figure 2.1: A streamlined codes-to-theory model for qualitative enquiry, reproduced from (Saldafia,
2016)

Mixed methods research is a methodology which is distinct from qualitative research
(Creswell, 2007). Through the use of this approach, a more complete picture emerges, as
insights are gained from both a quantitative and qualitative perspective, (Cresswell, 201 3).
The advantages and disadvantages of mixed methods methodology as discussed by
Creswell (2007) is outlined in Table 2.1.

Table 2.1: Advantages and disadvantages of Mixed methods methodology (Creswell, 2007)

Advantages Disadvantages

All tools of data collection (both
quantitative and qualitative) can be It takes more time and resources
used

Researchers can collaborate across

s s Complicates the procedure of research
quantitative and qualitative methods

Knowledge of both forms of data

ltiol . .
Multiple paradigms can be considered needed by researcher

It is a practical method - solving
problems using numbers and words
providing a complete picture
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The mixed methods sequential explanatory design consists of two different stages-
quantitative analysis which is followed by qualitative analysis (Cresswell,2007). Four
different outcomes are possible in a mixed method design. The quantitative and qualitative
approaches will either corroborate each other’s findings, elaborate on the findings of one
approach, be complementary in that they collectively generate new insights, or contradict
each other, if their findings conflict (Brannen, 2005).

In the current study, a mixed method approach was thought to be the best method
to obtain a richer and deeper understanding of the result delivery process. The resultant
data from both methods could then be combined which could uncover possible reasons
why results were not delivered to the individuals in the IRD project. It was anticipated that
the results of the quantitative database analysis would also assist in formulating the open-
ended questions directed at the GC. Consequently, the quantitative data analysis was
completed first. This combination of qualitative and quantitative data produced valuable
insights which impacted this project. In subsequent sections, the quantitative data will be
discussed first, followed by the qualitative data.

2.1 Quantitative Data

2.1.1 Data Source

As depicted in Figure 2.2, the IRD database is a sub-database in the HG Biorepository.
There are 3413 samples stored from 1553 families in the IRD database. The amount of
data in the IRD project changes daily due to the interaction between HP, researchers, and
arrival of new samples in HG.

Human Genetics

Biorepository

. Neuro- . Inherited Neuro- Connective
Monogenic Pharmaco- . Cancer . L .
X . degenerative . retinal psychiatric tissue
disorders genetics ;i genetics 2 ? .
disorders discases disorders disorders

Skeletal oro-
facial disorders

Figure 2.2: Human Genetics Biorepository

The data utilised for the quantitative analysis consisted of 755 records representing
research participants who had not received their genetic results. These individuals had
been recruited since 1985 and consisted of a heterogeneous sample of individuals who
were either affected, at-risk, unaffected, parents, spouses, or carriers, who had consented
to genetic research aimed at identifying the underlying genetic cause of IRD (either in
themselves or their affected relative) and if the mutation was confirmed, to receive the
ensuant genetic test result via the IRD project. Inconclusive results are returned to the
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database for future analysis as it is hoped that, as technology changes over time, causative
variants may still be identified.

2.1.2 Data extraction

As data is entered into various interrelated fields in the form structure, a query can be run
on the database and the information exported as an Excel spreadsheet. Figure 2.3 shows
a screenshot of the Graphical User Interface (GUI) in the background and the actual
Microsoft Access database where the IRD data is stored in the foreground.

= = Access
File Home Create External Data Database Tools Help £ Tell me what you want to do
b/‘ Y 2| Ascending Y Selection ~ ’7,,_; == New > p 35¢ Replace 2= | E‘E
= Bl Copy %l Descending Y] Advanced - =~ @sae % Speliin = GoTo~ e D
View = Filter A 9 L Refresh vk 9 Find Sizeto  Switch
- All - - I3 Select~ | Fit Form Windows ~
views Clipboard = Sort & Filter Records Find Window

Patient Data Main Form

UCT Database Main Menu - This is the 2018 versid Add/Edit Patient Information
) Record Mo (3924 #4 | DA Number I e FirstDate 1997/
b UCT Molecu
- Sumame &4 Other Name(s) [l
5! ; Reason |AT RISK Disease Status ~ | (Current status)
= DOB 1975, Sex M Ethnic Group Inheritance
Records Reports - i
Mare PatientInfo  Family Sample Details Management Genotyping Mutation Detection Diagnostic
Add New Record General Repo
Address w Phone
Add/Edit Small Disorde: v Cell
Patient Data. Reports Code [ Fox ’7
CAPP Data Mis;ellaneou Email [
epors
Ref Doctor Medical Aid ~ | Hosp File No
Edit/Browse
Minimal Records Clinic  |GSH Death Date Death Age
Comment
Edit Full Menu Labels
Browse Full
Show Flags | Undo Changes | Sawve Changes | Exit l

Figure 2.3: Form structure of the Microsoft Access Database which accompanies the HG
biorepository.
A query was run on the IRD database (accessed 17 July 2019) to identify all individuals
who were in diagnostic mode. “Diagnostic mode” refers to individuals for whom a causal
mutation was found. This included records of affected individuals as well as family members
who were in ‘diagnostic mode’.

The total sample set consisted of 1171 records. Of the 1171 records, 416 were of
individuals who had already received their results, leaving 755 records of individuals who
had apparently not received their results.

The original ‘study query’ run on the data (17 July 2019) targeted various fields.
These are listed and described in Table 2.2.
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Fields

Explanation

DNA number

Participant’s unique ID number on IRD database and sample tubes

Record number

HG Biorepository record no

Birthdate Date of birth
Sex Male/Female
First date Date first entered IRD project (i.e., when sample arrived in laboratory)

Diagnosis code

Code given to participant to represent their disease status (e.g., affected,
unaffected, spouse, etc.)

Test date

Date the test was performed

Family tab

General information regarding the family

Patient information

Personal data captured about participant

Number of counsellor
comments

How many patient contacts made by a counsellor

Counselling
comments

Comments written after GC/HP contacted participants

Person last contact

Person who last contacted patient

Results given

Whether results have been given (Yes/No)

2.1.3 Data Exploration

The 755 electronic records were explored. The open text fields “Patient information” and
“Counselling comments” were mined for more detailed information to clarify why results
were not delivered. The 17 features obtained through this exploration are shown in Table

2.3.
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Table 2.3: The 17 features extracted from the “Patient information” and “Counselling comments"

Features

Explanation

Incomplete data entries

No data recorded as to why results were not given

Results were given

Database recorded results were not given

Patient did not make
contact

Participant did not contact GC after being informed that results were
available

Deceased

Died

Loop closed

The GC was sent the result, but IRD project unsure if result was
delivered as GC did not confirm this

In Process of result
delivery

In Result delivery process but not contacted yet

Patient closed off

After numerous attempts to contact participant and appointments
made, patient did not attend. No further attempts will be made.

Duplicate

Participant has two DNA numbers on database

Uncontactable

Outdated contact details

Sample failed

Results not available as sample failed, but incorrectly recorded in
database as result available

Did not arrive for
appointment

Appointment made but participant did not arrive, thus no results given

No Release form received

Result not delivered due to patient not authorising release of results to
HP/GC

Report deleted

Mutation subsequently downgraded to a VUS (prior to result delivery)

Family emergency

Patient family emergency prevented them keeping appointment for
result delivery

Counsellor not available

Reason not listed

Minor

Under 18 years of age

Family result

Member of a family
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The 17 features from the preliminary dataset were inspected and the frequency of these
were recorded. The Microsoft Power Bl visualization tool was used to summarize the data
into interactive charts and tables (Microsoft Power Bl, 2019).

The records were grouped into “age” bins (1-7) as seen in Table 2.4. Grouping the data
into ages bins correlate the age the person was at the time of enrolment into the study to
the age the person would have been when the query was run. The ages ranged from 3-
120 years old. Some individuals were enrolled in the 1980s; they have therefore been in
the database for many years. If a few individuals were 70 years of age or older when they
were recruited, they would now be 100 years or older. It is assumed that those individuals
who fall in the >100 years of age category are deceased and were coded 6 and 7.

Table 2.4: Categorised age ranges (in years) of participants

Age bin Code
Oto 17 1
18 to 39
40 to 59
60 to 79
80 to 99
100 to 109
110 onwards

N o o bh|lWN

The diagnostic codes ranged from ‘unaffected’, ‘affected’, ‘spouse’, ‘at risk’, ‘carriers’,
‘parents’, and ‘unconfirmed carriers’ and are illustrated in (Table 2.5). It is not clear what
the difference between unaffected and at risk refers to as this is clearly defined in the
database. An at-risk person could also be unaffected, an unaffected person could be a
spouse or a carrier or unconfirmed carrier.

Table 2.5: Categories of diagnostic codes

Diagnostic codes
Affected
Unaffected
At Risk

Carrier

Unconfirmed Carrier

Parent

Spouse
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2.2 Qualitative Data

2.2.1 Participants

The five participants interviewed were GC registered with the Health Professional Council
of South Africa (HPCSA), who have worked on the IRD project. The GC varied in age and
experience. Their ages ranged from 34 to 68 years, and their experience with result delivery
ranged from four to 35 years. Some GC worked in private practice and some in the public
or government sector, or in both.

2.2.2 Recruitment

In qualitative research, purposive sampling is done and therefore specific GC were
personally approached to recruit them onto the study. The GC were selected as they have
first-hand experience in result delivery on the IRD project and are well known to IRD project
and RetinaSA. The researcher was aware of recurring names of GC who had previously
done pre-test counselling, as well as delivery of results on the IRD project. Two GC were
recruited at the Southern African Society for Human Genetics (SASHG) conference in August
2019 and three GC were recruited from HG at UCT. A total of seven GC were eligible to
participate in the study, of which five were successfully recruited. One GC was not recruited
as she is the supervisor of this project and the other had emigrated. As the selection of
GC were based on their experience with result delivery in the IRD project, as well as their
background of private practice or state employment, the number recruited includes almost
all eligible (GC) participants.

2.2.3 Data Collection

i. Interview question guide

An interview question guide was developed to ensure that a set of topics were explored
relating to result delivery in the IRD project. Open-ended questions were used to elicit
individuals’' thoughts, feelings, and experiences (Moser & Korstjens, 2018). Close-ended
questions were also used in the consent form to collect demographic data. One mock
interview was done with a genetic counsellor to assess whether the questions were
suitable, and the question guide was adjusted accordingly. The researcher and supervisor
discussed the interview guide, and some questions were subsequently amended after the
exploration of the quantitative research. The information sheet, consent form and interview
question guide can be found in Appendix 1, Appendix 2, and Appendix 3.

a. Interviews

The interview question guide was emailed to the GC participants ahead of the interview,
for familiarisation and to facilitate thoughtful responses. Questions were used as prompts
to make the interview as unstructured as possible. Before the interview commenced,
informed consent was obtained. The recorded interviews were conducted in English and
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were between 25-50 minutes long. The venue was decided by mutual consultation. Three
interviews face to face and two were virtual. The virtual interviews were due to one genetic
counsellor’'s geographical location and the other was due to lockdown in South Africa
during the Covid-19 pandemic. The researcher strove not to influence the participants
during the interviews by ill-chosen comments or behaviour. Field notes were also taken by
the researcher to record any non-verbal behaviour and other observations during the
interviews.

b. Data filing

The raw data, in the form of audio recordings, were filed and coded with a unique code.
The GC data was coded as GC1-GC5, and all the field notes generated were labelled with
the same code. All personal details of the GC were removed during the filing process.
Access to the data was protected and stored on the researcher’'s password protected
personal laptop.

¢. Transcribing

The audio recordings were played twice over by the researcher so that familiarisation of
the data could take place. Field notes were reflected upon, before the data was transcribed.
The non-verbal actions were also described in detail (Moser & Korsten’s, 2018). Data was
transcribed verbatim by the researcher and was therefore an accurate reflection of the
interview. All referrals to names in the text were removed to ensure confidentiality of the
GC. Other possible identifying information was removed from the description of the
participants and quotes to ensure anonymity. As it is a small community, readers may be
able to recognise participants. The transcribing was done as soon as the interview was
completed in order that the subtle nuances of the interview would not be lost to the
researcher.

2.2.4 Data analysis

The transcribed interviews were printed and read twice by the researcher in order to get a
sense of the data. Data analysis started from the first interview, as the iterative approach
and emerging design is an important aspect of qualitative research (Moser & Korstjens,
2018). By moving back and forth between data collection and analysis, rich data was
accumulated.

a. Coding

In qualitative research, a code is a “word or short phrase” (Saldaha, 2016) that represents
an assigned attribute in a certain text, such as a transcribed interview. The codes were
assigned in the third read-through of the transcribed interview and checked again with
more cycles of coding in order to extract the data’s primary content and essence (Saldana,
2016). The codes were also used continually, all the way through the five transcripts. These
codes were later grouped together into categories. This coding was done manually by the
researcher due to the small sample size. The coding of the interviews was done from the
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perspective of the researcher, (Saldafa, 2016) and therefore can be affected by the
researcher’s ethnicity, gender, race as well as level of personal involvement in the research.
At best, coding of the data is a subjective process, but when discussed with peers and
supervisors, this can be mitigated to increase reliability of the coding data. Discussion in
research method meetings were also done where feedback and suggestions from peers
were explored. The codes generated from the data were discussed with the supervisor, to
assist with the reliability of the codes as well as the grouping of the codes into categories,
before deciding on the final themes.

b. Themes

After the codes were defined, these codes were grouped into various categories and
subcategories and then into potential themes. Themes are patterns, trends, or concepts,
which recur in the various GC transcripts and are “active creations of the researcher” (Clarke
& Braun, 2018). These themes were also analysed in the context of the research question.
To illustrate the process, “moral responsibility” was a code grouped into the theme “Ethical
Research”. The emerging themes from the qualitative research were further analysed, in
conjunction with the quantitative data to ascertain whether there was any overlap.

¢. Researcher Bias

One aspect of the project is that it may be considered “insider research” (Fleming, 2018),
as the researcher is currently working on the IRD project as a research nurse and interacting
with GC, as well as the IRD project participants. This could be a potential source of bias,
however, it may also enable a “deeper understanding and interpretation of the data”
(Fleming, 2018), leading to valuable insight into the various issues under investigation. By
working on the project, the researcher has an innate understanding of how the various
processes work, as well as the issues described by the GC interacting with the project.
Aspects of this research could be influenced by the researcher’'s subjectivity and
engagement with the IRD project, but this can be mitigated if the researcher is self-aware
and consciously striving for objectivity. Discussing research issues with the main supervisor
also assisted in reducing bias.

2.2.5 Ethical Considerations

The Declaration of Helsinki was developed by the World Medical Association, as a guide
for physicians and other medical personnel, to abide by ethical principles when involving
human subjects in research as well as human material and related data (Association, 201 3).
Principles addressed by this Declaration were used throughout the study. The larger study
(Umbrella Project - “Genetics of Inherited Retinal Diseases”) of which the current study is a
sub-study, has been approved by the UCT Human Research Ethics committee (HREC),
226/2010. Before data collection, this specific study obtained ethical approval from the
UCT HREC, 422/2019 (Appendix 4).

The information sheet and consent form were read and signed by the participants
before the interviews commenced. The GC who were interviewed virtually, emailed the
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signed consent form to the researcher. GC are experienced in administering consent sheets
to patients and it was therefore anticipated that they had a good understanding of the
study’s requirements. All consent forms were filed during data collection and scanned
electronically for future referral if necessary. The IRD database was available for data
analysis, and authorised by the Head of HG, who is the second supervisor on this project.
Access to the data was uncomplicated as a confidentiality agreement was signed by the
researcher when employed by HG.

2.2.6 Privacy and Confidentiality

In terms of quantitative analysis, the participants of the IRD project who have not received
their results, had consented that future research, not yet identified and subject to HREC
approval, could take place, provided that their anonymity was not compromised. Full
confidentiality was maintained in terms of the data analysis, and no names were selected
in the initial query.

The GC participants were informed that the researcher would be transcribing the
audio recordings and would ensure confidentiality. Only the researcher and supervisors
would be able to link their audio responses to their identity. Any referrals to names were
removed as well as other identifying information to ensure confidentiality. All participants
were also assured that they would not be identified directly in the research outcomes of
the project, as well as any presentation, whether at conferences or seminars. After the
research concludes and findings are published, the audio recordings would be deleted,
and all data destroyed. All information generated by the project will remain confidential
and will only be used for this research project.

2.2.7 Benefits and Risks

The possible impact and results of this study was considered to outweigh the possible
risks. The data generated could provide insights into aspects influencing result delivery.
The perception of the GC could also show insight into the quantitative data and result
delivery process. Any recommendations could ultimately improve the result delivery
process for all stakeholders.
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Chapter 3: Results and Discussion

The purpose of this study was to investigate (i) the extent to which results emerging from
the IRD project had not been communicated back to patients/families, (ii) the factors
affecting the project’s result delivery process from the IRD project to patients/families who
had requested molecular testing, and (iii) to ascertain what the experiences of GC involved
in this process were. As this mixed methods research study consists of quantitative and
qualitative data, the findings of each method will be presented, followed by a discussion
on the collective findings in order to provide a comprehensive picture.

3.1 Quantitative Results

Following the identification of the initial cohort (n=755); further exploration of the
database and the physical subject files, showed that 76 of these individuals had received
results, but were not entered as such onto the database. Of the remaining 679
individuals, 46 were deceased and 5 records were duplicated, reducing the initial cohort
to a primary cohort of n=628. In this primary cohort (n=628), there was categoric
evidence i.e., stated on the database, that results were not delivered to 131 individuals.
This group is referred to as the high confidence cohort (HCC), and the remaining group of
n=497 records with blank text fields, are referred to as the low confidence cohort (LCC).
Both cohorts were analysed for comparison as illustrated in Figure 3.1.

1171 o 416 — 755
Initial data Given results —— Usable data entries
entries

Primary cohort (n=628)

H
LCC (I'|=497/658%) (n=131(j(]?740/0)

Discovered results given (n=76/10.1%)
Deceased (n=46/6.1%)
Duplicated (n=5/0.7%)

Figure 3.1: Breakdown of dataset
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3.1.1 Data Exploration

i.  Primary cohort

The Primary cohort (n=628) was analysed and fields containing low amounts of data was
identified. It can be deduced that the features would have a negligible impact on the
dataset as can be seen in Table 3.1. If they registered less than 5%, they were filtered out
as outliers or ‘noise’.

Table 3. 1: Features with low amounts of data

Number
Features with small | in Primary | Percentage in Primary
amounts of Data cohort cohort
n=755
Couns<.ellor not ’ 0.1%
available
Family emergency 1 0.1%
Report deleted 1 0.1%
No rel f
o release form 3 0.4%

received

Patient did not
arrive for 5 0.7 %
appointment

Sample failed 4 0.5%

Uncontactable 17 2.3%

The 628 individuals were part of 160 families. The demographic information revealed that
the mean age was 55.7 years. Females represented 52% (n=326) of the cohort and males
47.8% (n=300), showing a closely distributed sample set. In two individuals, the sex was
unknown. Minors constituted 20.4% (n=128) of the primary cohort. A minor in the IRD
research project, and according to South African Law, is defined as an individual who is
under the age of 18 years and unable to give legal consent for participating in non-
therapeutic research (Van Wyk, 2003). From a clinical perspective, minor participants have
a parent or guardian who signs consent for their genetic testing.

The largest proportion are affected individuals 29.6% (n=186) as illustrated in Figure 3.2.
‘Affected status’ may simply reflect the effort put into identifying mutations and recording
this on the database.
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Figure 3.2: Count of diagnostic codes.

The data was subsequently evaluated to look at variables that could influence whether
results were delivered or not. It was found that the largest number of outstanding results
were in the years 1990-2004. The outstanding results from 1990-2004 equates to 89.4%
(n=564) individuals out of the Primary Cohort of (h=628). These years coincide with the
recruitment drive in the 1990’s when the candidate gene approach was used, and large
numbers of affected individuals and families were recruited for genetic research as
illustrated in Figure 3.3. This can be seen e.g., from 2000-2004 when 1012 individuals
were recruited onto the IRD project.

Number of individuals recruited and number of outstanding
results per 5 year period
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Figure 3.3: Number of individuals recruited and number of outstandling results per five-year period.

Figure 3.4 shows the percentage of results not given per 5-year period. For example, in
1990-1994, 876 individuals were recruited, 291 had outstanding results from that period
which equates to 33% of the results that were not given in that time period. Over the 35
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years it can be seen that the result delivery has steadily improved from 1985 to 2014 with
a decrease in result delivery noted from 2014 to 2019.

Percentage of results not given per 5 year

120% o
“ 100%
T 100%
=]
>
5 80%
£
G 60%
(O]
oo
g 40%
3
ot 20%
a
0%
[Ty [*)] < D < (o] < (o)}
o0 0 [e)] D o o i —
(o)} (o)} (o)} (o)} o o o o
[Tp] o [Tp] o N o n
0 [e)] [e)] o o i —
3 % g S S S S
Year

Figure 3.4: Percentage of results not given in five-year periods. The solid blue line indicates the
percentage of results available for result delivery in each five-year period and the dotted line shows the
overall trend of the data.

ii. High Confidence Cohort (HCC)

Just under a quarter, 20.9% (n=131) of the primary cohort of 628 was found to contain
data that referred to result delivery. These 131 individuals were from 77 families. Females
represented 54.2% (n=71) and males, 45.8% (n=60). The age range of the individuals
were between 5-120 years old (Figure 3.5). More than half of the individuals in this HCC,
58.8% (n=77) were affected.
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Figure 3.5: Count of Age, Sex and Diagnostic code

What was noteworthy is that a quarter of the individuals 25.2% (n=33) in the HCC were
minors as illustrated in Figure 3.6.
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Figure 3.6: Count of Minors

In the HCC, 77.1% (n=101) of individuals were recruited from 1990-2005, as illustrated
in Figure 3.7.
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Figure 3.7: Count of individuals recruited per year

In Table 3.2 a further breakdown of HCC was done. Data that registered above 5% were
explored to ascertain whether they were important factors that could explain the lack of
result delivery.

Table 3.2: Breakdown of High Confidence Cohort

Features Explanation HCC cohort | Percentage

Participant did not contact
GC after being informed 56 42.7%
results were available

Patient did not
make contact

The GC was sent the result
Loop not closed | but did not confirm result 24 19.8%
delivered

In process of results being

Result deli
esult aellvery given but patient not 21 16%

in process ;
P informed yet
After numerous
appointments patients did
Patient closed not attend any result
. Y 19 14.5%
off delivery sessions and no
further attempts will be
made.
Uncontactable Outdated contact details 17 13%

In the “patient did not make contact” category, these patients were aware that the results
were available, but did not engage with the IRDPT. In the 'loop not closed’ category, the
GC has confirmed to the IRDPT that they have appointments with the patients and the
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result was sent to the GC. The GC, however, had not confirmed to the IRDPT that the result
had, in fact, been delivered.

“Result delivery in process” refers to results that are almost ready for delivery, but the
patient is not aware of it. The “Patient closed off” refers to numerous attempts being made
to deliver the results, but the patient does not arrive for unknown reasons and therefore
the result delivery is closed off and no attempts to contact that patient will be made in the
future. “Uncontactable” refers to outdated contact details and if we consider that the
database is 35 years old, then this number is likely to be much higher in the primary cohort.

ii. Low Confidence Cohort (LCC)

A substantial percentage, i.e., 79% (n=497) of the primary cohort was found to contain no
data that referred to result delivery. Although demographic information was recorded,
there was no record of any contact between the IRDPT and the individual, post recruitment.
These 497 individuals were from 118 families.

The demographic information of the LCC can be found in Figure 3.7. The females comprised
51.5 % (n=255) and the males 48.5% (n=240), including two individuals whose sex was
unspecified. The age range was between15-120 years. A quarter of individuals, 27.4%
(n=136) were classified as unaffected.
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Figure 3.8: Age, Sex and Diagnosis in the Low Confidence Cohort

Minors represented 19.1% (n=95) of the LCC. Figure 3.9. illustrates 95.2% (n=473) of
individuals who were recruited from 1990-2005.
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Figure 3.9: Count of individuals in program per year in Low Confidence Cohort.

3.2 Cohort comparison

The HCC and the LCC were compared to see if there are any similarities or significant
differences between the cohorts. A comparison of the cohorts is illustrated in Table 3.3.

Table 3.3: Comparison of Cohorts

Low Confidence Cohort High Confidence Cohort P-Value*
(n=497) (n=131)

Number | Percentage Number Percentage
Males 240/495 48.5% 60/131 45.8%
Females 255/495 51.5% 71/131 54.2%
Age range (in
years) 15-120 5-120
Minors 95/497 19.1% 33/131 25.2%
Individual families 118 77
Recruited between <0.1
1990 -2005 473/497 95.2% 89/131 67.9%
Affected 136/497 27.4% 77/131 58.8% <0.1
Unaffected 109/497 21.9% 17/131 13%
At risk 98/497 19.7% 23/131 17.6%
Carrier 51/497 10.3% 6/131 4.6%
Unconfirmed 2.4% 4/131 3.1%
carrier 12/497
Parent 17/497 3.4% 4/131 3.1%
Spouse 72/497 14.5% 3/131 2.3% <0.1
Unknown 2/497 0.4% 0 o
diagnosis code

*Chi-Square test only performed on variables that looked as if they were significant

The age ranges and sex of the individuals across the two cohorts showed an even spread
and the number of minors were not significantly different between the two cohorts. More
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individuals in the LCC 95.2% (n=473) were recruited between 1990 and 2005. More than
half of the individuals 58.8% (n=77) in the HCC were affected, which is also more than the
LCC, where only 27.4% (n=136) of the individuals were affected. There were also more
parents and spouses present in the LCC compared to the HCC.

3.3 Qualitative results

The participants in the study, as discussed in Chapter 2, were five female GC who practiced
in state, private or both. During the interviews, the GC discussed a range of topics which
affected their interaction with the IRD project, as well as result delivery. On analysis of the
raw data, four broad themes, as well as several related sub-themes, were observed, as
illustrated in Figure 3.10.
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Figure 3.10: Summary of the themes and sub themes.

3.3.1 Theme 1: Ethical Research

The ethical responsibility to provide results and feedback on the research done on the IRD
participants’ biological material arose in most of the interviews. GC felt that the IRD project
team (IRDPT) had gained from scientific research and had benefited from research outputs.
The sub themes relate to “research challenges”, the “informed consent” process as well as
the “choice of tests” illustrated in Figure 3.11.
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Figure 3.11: lllustration of Theme1 and sub themes.

i.  Sub theme 1.1: Research challenges

GC were of the opinion that the IRD project had collected these samples and therefore had
a moral obligation to return the results. This ethical responsibility of the IRDPT to ensure
that these results were returned was important in order to be of benefit to the patients.
The accumulation of these results, the GC thought, were due to the recruitment drive in the
1990's.

“I think at the moment, we are still dealing with a lot of backlog from years and
Yyears and years of people not getting results” (GC1)

“I think a lot of those that you have on your database are because they were
involved in research and it could not be transl/ated to service. (GCZ2)

The GC thought that the IRD project should have a designated budget to deal with the
return of results.

“But | do think that part of that funding, part of the budgeting, part of the ethical
responsibility of a research project, is saying this is part of the process, yes.” (GC5)

The consensus amongst the GC were that the results needed to be returned and that a
budget needed to be allocated for the return of the results. Some GC commented that
research participants may not be aware that results were available, as they may have been
minors when they were recruited. The result may have been delivered to parents or other
family members and they may not follow up to hear if their results are available.

“In a research setting, then you know, [ forget about it they took my blood, | can’t
remember what it is really for, maybe | participated out of interest, but | did not really
expect anything to come out of it.” (GC3)

GC felt that the HREC should be involved and consulted about the return of results as the
health professionals involved in the recruitment of patients for the last 35 years may have
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retired. Guidance would then be needed by the HREC in terms of the method used to
contact research participants.

“But are those practitioners still seeing those patients, are those practitioners still
around? | would ask the ethics committee to forward an opinion on that.” (GC3)

Other GC were also concerned about possible repercussions that the IRD project can
encounter if results were not given. The issue of only some participants receiving results,
may lead to distrust in research projects.

“As long term, one might, create reputational harm, because patients will talk and
say okay, here we are again, asking and recruiting, but the family standing next to them at
a Retina SA meeting says, well, | did give my blood samples, two, five, ten years ago, but /
never heard anything.” (GC5)

Another aspect that emerged was the method of result delivery in the future. GC felt that
the patient needed to drive the result delivery. They needed to be informed that a result
was available and that they needed to contact the HP/GC in order to receive their results.
The result delivery would then be patient driven and not research driven in order to give
patients a choice.

“The patient must drive the research result, in my opinion.” (GC3)

The researcher’'s commitment is to prevent or reduce harm and this protection of human
subjects is deeply embedded at the core of research in many countries (Beauchamp, 2019).
The moral responsibility to return results is evident. Historically, researchers have acquired
samples from individuals and many communities were exploited worldwide, notably
vulnerable people in Third world countries. There is open recognition of the fact that
research is often associated with exploitation (Benetar, 2000). The GC felt that there was
an ethical obligation to return results to IRD research participants. This non-delivery of
results may be seen as the IRD project withholding important information that could make
a difference to an individual's family planning or treatment choices.

ii. Sub theme 1.2: Informed consent

The GC all felt that some patients did not understand the consent process. As informed
consent has evolved over the years, the old consent forms were not sufficient to protect
patients’ rights.

“l know they do consent, but I've been thinking, in a space where they consent it's
not necessarily completely understood, and | don’t know if we will ever get that right.”
(GC4)

“To be informed, you need to understand what you are doing.” (GC1)

GC felt that the IRD research participants were not adequately pre-test counselled. When
this is not done, it makes the counselling more complex.
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‘Some of the patients had had really good upfront counselling and some of them
haven’t had such good upfront counselling, so you often sit and redo a whole session with
a patient, before you give them a result.” (GC1)

“I don'’t think, all of them are being adequately counselled, because going through
Asper or a different pathway, they need to have a practitioner pre-test counsel them and
whether it's a genetic counsellor or a different practitioner, it doesn’t matter, but a doctor
or someone needs to take responsibility of that and then people will think, oh, this test../
can expect an answer from in some way or another.” (GC3)

They also commented on the participants’ motives for testing and the meaning attached to
it.
“I think it's important to be very honest with families in terms of what they want

from testing and what it is going to mean. So, | feel pre-test counselling is extremely
important in terms of helping the patient.” (GC5).

The risk is higher for affected or at-risk minors, as these results could influence treatment
options for them. This lack of pre-test counselling can also be seen in the context of the
initial recruitment phase when large numbers of participants were important and capacity
for pre-test counselling was low.

A recent H3Africa study reported that individuals expect feedback when they
participate in research studies and the consent process is seen as an interactive process
for the duration of the project (Tindana et al., 2020). If feedback is not given, people are
also reluctant to participate in the future. It is evident that because consent is not fully
understood, patient expectation is elevated, and result feedback becomes important and
necessary. The GC also mentioned the importance of pre-test counselling and its role in
genetic testing. This viewpoint is supported by research that claim consent forms are
normally long and overly complicated documents which are normally above the reading
ability of the average research participant (Leopeng, 2019). Level of education and home
language all affect the consent process and in the SA context, this is problematic, especially
when genetic results are given to participants who do not understand research. SA’s eleven
official languages, cultural diversity as well as unequal education system has led to barriers
in understanding research (Williams, 2019). In the past, the consent forms were also not
translated into Afrikaans, isiXhosa, or other African languages.

iii. Sub theme 1.3: Choice of tests

Pre-test counselling also leads to the choice of tests and whether these tests are of benefit
to the patient. GC felt that testing cannot solely be limited to the IRD project at UCT, as
there was a range of testing options available for their patients and they were ethically
bound to offer all the alternatives to their patients. They also felt that not all genes were
covered by the UCT panel and that a larger panel with more gene coverage, was available
overseas, at a cheaper cost.
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“l don’t limit the testing options just to the research project, because at the end of
the day the patient will be funding, so that they have a choice really, just from an ethical
and appropriate professional manner.” (GC4)

“For just a little more money we can get patients tested overseas and do double
the number of genes, so that is a problem-in terms of a private counsellor | can’t within
good conscience say to someone here, you can have a panel done here for 250 genes for
R9000 or we can send it overseas for R10 000 and get 500 genes looked at. It's not
really ethical for me to say to them to go for the smaller panel.” (GC1)

IRD testing is difficult to manage due to its heterogeneity and genetic counsellors explained
the dilemma very clearly.

“It feels like this is a maze of dead end’s and it is quite difficult to try and positively
manage expectations for families. | also try to be very careful about not creating the
expectation that as soon as you understand the cause, that you are going to be able to
Jump to different treatments or different management."(GC5)

The lack of treatment and appropriate management are aspects of these IRD conditions,
and this impacts decision-making regarding appropriate tests. The implications of testing
and what it signifies will need to be discussed with the individuals to allow them to make
an informed decision. Genetic testing is an important aspect of genetic counselling, as the
patient needs to understand the importance of testing, as well as choosing the best test
according to their resources. All the GC in the study felt that there was an ethical obligation
to return results to IRD research participants and the importance of pre-test counselling
was emphasized in order for the patient to be aware of the implications of their decision.

3.3.2 Theme 2: Socio-economic constructs

South Africa’s health system has a bearing on this project. In South Africa, medical care can
be accessed through a state-funded health care system or through a privately funded
system. People who cannot afford private health care, use state funded medical care. The
state system, however, is severely encumbered by the volume of people as well as the
budget restraints within which the system must function (Mathews et al., 2019). All GC
noted that there was a marked difference between private and state patients, which had a
direct bearing on genetic testing and result delivery. The sub themes relating to socio-
economic constructs are “financial inequality” and “communication challenges” faced in the
IRD project, illustrated in Figure 3.12.
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Figure 3.12: lllustration of Theme 2 and sub themes.

i. Sub theme 2.1: Financial inequalities

Financial inequities are commonplace in SA society and permeates the lives of the people,
from housing, employment, access to healthcare and education (London, 2008). SA is still
struggling with the aftermath of the apartheid legacy, and 27 years of democracy has not
changed the financial imbalance in society. GC admitted that it was challenging to work in
this environment as it impacts the access and care of patients.

“It's actually, a very tricky healthcare system to work in, in South Africa.” (GC5)

“Not yet delivered? in my experience, it depends on how the patient was recruited,
it also depends where the patient is, in an economic or socio-economic status.” (GC4)

GC discussed that when the IRD patients are state patients, this impacts the result delivery
as the patients’ focus are on their basic needs due to poverty. As they have a clinical
diagnosis, receiving genetic testing results was not a priority for them.

“Actually, up till the point of the genetic result, genetics really didn’t play a big role in the
care and the diagnosis of the child in all honesty.” (GC4)

“Because, especially in the rural kind of areas where the Eastern Cape delivery was
happening. They don’t have access to anything” (GC1)

GC mentioned that some patients in the low socio-economic areas in the Eastern Cape,
may not be aware of their recruitment into a research study. This is also exacerbated by
their visual impairment and interaction in an unfamiliar environment, as their low vision
makes them more vulnerable in society (Simcock, 2017).

This vulnerability also plays a role in the delivery of results as they may be reluctant to
travel to the main centres due to long hours in public transport. For state patients, some
GC also undertake to deliver results as their social responsibility due to patients being
unable to afford their services. This is done in conjunction with RetinaSA who arranges
transport and facilitators to aid the result delivery process.
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“Most of those we do as a pro bono service, knowing that patients don’t have the
money.” (GC4)

Private patients are contracted into one of many medical aid schemes which offer various
options that allow access to better health care using private doctors and private hospitals.
These options depend on level of income and choice (Gordon, Booysen & Mbonigaba,
2020). The GC explained that the focus in private patients is divergent from state patients,
as the private patients, generally, are more concerned about their risk of having another
affected child, as well as management of the medical needs of an affected child. As the
level of education is higher in some strata of society in SA, the private patients’ needs are
distinctly different from the state patients.

“And | think one almost expects it in private practice setting or context, because |
think one can maybe make an assumption that people with a higher educational level, may
well put more value on risk, understanding their risks.” (GC5)

“l think private practice, very often, we dealing with a more educated population
group.” (GC5)

The GC also mentioned that the emotional needs of private patients are different, as their
concern over the results are elevated, especially in X-linked and autosomal dominant IRDs.

“That’s a very very different story, in fact the anxiety level then become quite high.”
(GC4)

There is limited coverage by medical aids for genetic testing in SA and supplementation is
needed from private patients (Smith et al., 2020). Due to the higher level of education and
consequently better understanding of the testing implications, the private patients are
more inclined to request genetic testing. Private patients often use an overseas provider
who test their family members for free if a causal mutation is found.

ii. Sub theme 2.2: Communication

South Africa has 11 official languages, and language barriers will understandably remain
an issue in result delivery (Claassen et al., 2017). This was discussed as a concern by most
GC. When delivering results in the Eastern Cape, they mentioned that social workers were
used. These social workers worked with patients from rural areas and were familiar with
them. Initially, the GC felt that they were unsure of the content explained, as well as what
was understood by the recipients. This was due to the social workers not being familiar
with genetic terms and concepts which was also confounded by the fact that genetic terms
do not exist in African languages (Shingwenyana, 2020).

“So, if | found some people really understand what's going on, but quite often, there is a
language barrier. So with the Eastern Cape, people from the Eastern Cape, always got a
transl/ator with me.” (GC1)

“When you translating, depends on what the translator or interpreter, how well they
can interpret or understand what | am actually saying.” (GC4)
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Some GC discussed that they were part of result drives that travelled to different parts of
South Africa in order to deliver results. Due to the geographical location of patients in the
Eastern Cape, RetinaSA transported patients and GC to main centres in order to receive
their results.

“And you would travel around from main centre to main centre for about a week
and you would deliver the results and they would bring the patients, plus their families to
the centre where you were counselling” (GC2)

Telemedicine has been used sporadically on the IRD Project, due to geographical
limitations in the rural areas of SA. All of the GC interviewed were regular users of
telemedicine in their private practices, as well as sporadically on the IRD project.

“l find it very good, very effective, but | do it for a lot of my patients, access is still
an issue, regardless of private practice or not, so we've been using Skype for quite a while.”
GC4).

Some GC were, however, concerned that a counselling session cannot be replaced by a
virtual delivery model, as they felt the patient’s nonverbal cues and level can be missed
with Skype.

“And you might miss the patient’s level. But | think that is the case with any sort of
electronic media for any condition. But because of the nature of our country and where
our patient’s live, sometimes there is no choice.” (GC3)

The way people sit tells you a lot and you have to learn that and if it's on the end of a
telephone you can’t assess that and so | think it's vitally important that the right kind of
adaptations are made.” (GC2)

All GC were not opposed to virtual communication, and most agreed that it was a solution
to ensure result delivery. Some GC mentioned that Skype was more convenient for private
patients who had time constraints. Travel distance has been directly related to decisions
to provide genetic counselling using a telemedicine communication model, (Cohen et al.,
2016). Due to the low socio-economic status of the majority of South Africans, access to
personal virtual technology is still a challenge as only one third of the South African
population has access to a smartphone (Statista, 2021). All GC mentioned that there was
a marked difference between private and state patients, as their challenges and needs were
different. South Africa’s health disparities and financial inequities therefore can influence
result delivery in the IRD project.

3.3.3 Theme 3: Value of results

The value of receiving genetic results may seem self-evident, but in this regard, the GC had
mixed feelings. On the one hand, the GC were satisfied that they played an important part
in delivering and counselling patients about the results and condition, but they also
expressed difficulty with the value of genetic testing for the IRD patients. These results
were reflected upon, and the meaning of results were questioned. As explained previously,
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genetic testing could produce VUS's, partial results, incidental findings, or no definitive
mutation.

The sub themes linking to this theme were “benefit to patients” and “family
communication” illustrated in Figure 3.13.
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Figure 3.13: lllustration of Theme 3 and sub themes.

i.  Sub theme 3.1: Benefit to patients

GC explained that they experienced satisfaction that their role was meaningful during result
delivery. The patients often expressed that they benefited from receiving the results,
understood the implications of their condition and the precautions needed to prolong
sight.

“That AHA moment as we call it. Definitely there was a point of recognising the role
of genetics, and maybe not necessarily, the deep science of genetics, but actually how this
thing has come about. One mother actually held, held a very wrong belief (witchcraft), so
it was really amazing. Her daughter was about twelve already. That really did, count.” (GC4)

As IRD are so heterogeneous, GC expressed the challenging nature of working with IRD,
because if the causative mutation is found, it does not lead to surgery options or major
treatment for the patient. Symptoms within one family may differ as well as prognosis and
age of onset.

“In general, working with retinal degenerative conditions, there remains a certain
amount of frustration with working with this group of conditions, because it is so variable
and so heterogeneous.” (GC5)

“And because it's so difficult to counsel patients and manage expectations, that you
can spend a fortune on testing and not get an answer that is useful or meaningful.” (GC5)

They felt that the patient incurred costs and transportation difficulties to get to an
appointment, only to learn that the findings yielded no clear results. The GC therefore were
of the opinion that if these results were not actionable for the patients, they were not worth
delivering. Although there was a degree of understanding that this was the nature of the
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genetic testing, the GC found it difficult to manage the expectations of the patients, as they
felt that the patient is left with more uncertainty than before they had testing or participated
in the research.

“In terms of it being a research project, | am not sure we should be returning those
results at this point It feels to me that we are not giving them anything. We giving them
more anxiety rather than anything and we know that those variants of unknown significance
often end up being, 80% of them end up benign”. (GC1)

“Particularly if there is only a single variant identified compared to an answer, and
so for them coming through and learning actually, there is a partial result, for them is
actually just, | think is worse than not having a result at all. “(GC4)

On the other hand, the GC also discussed that some results are also life changing, especially
in dominant and X Linked conditions, in that if the genetic results were given, the patient
will live with the implications of that result for the rest of their lives. The consequences of
that information may also impact the family in the future.

“They've come for pre-symptomatic testing, which they've been wondering about
for many years. Kept on going in and out of wanting to know. Didn’t want to and once
they have it done, the information given you can'’t take away” (GC2)

“l think dominant and X-linked recessive are the two that one must be aware of.”
(GC2)

GC were also wary of the IRDPT contacting patients with these results as they felt that
many patients may attach more value to the result than it warrants. GC felt that some
patients may have accepted their condition and by presenting them with a genetic result,
it may create expectations which the results cannot fulfil.

“I think many times people to some extent have made peace with their diagnosis
and kind of being contacted out of the blue, there's sometimes,. A lot of expectations as
to what that is going to mean and you almost under-deliver, because it's nothing, life
changing.” (GC5)

Another reason for patient expectations to be elevated are the gene therapy trials. The
improved vision in these trial participants were encouraging, although retention of the
visual changes has not been sustained for more than three years (Bainbridge, 2015). GCs
felt that this has not led patients to lose hope that a cure will be found.

“l have always experienced patients finding it helpful for them to understand their
condition more. But they do have a bit of a sense of false hope that then gets attached to
the results, because now | have something and now there may be a trial. (GC3)

“l think the other side of things is that if the research picks up meaningful results,
for something that is immedlately treatable, uhm, you know for example, if there was now
an ABCA4 trial coming out and you have ABCA4.” (GC3)
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Some GC also felt that genetic mutations will not be important in the future as technology
to assist the blind was developing faster than gene therapy. This assertion is supported by
research into bionic eyes, with two devices already approved for clinical use (Nowik et al.,
2020).

“And the hype around the possibilities of cures have been there for a long time now
and it is not really bearing fruit at this point, so some of the options for people who are
blind nowadays are tending to be the cameras and stuff. It doesn’t really matter if you have
genetic mutations or not, you can just fix it with technology” (GC1)

GC acknowledged that knowing the family mutation will benefit their families. Medical
records, therefore, need to be carefully stored for possible reference in the future.

“But it's actually important. The point is they need to have access to that information
and that's probably where the biggest challenge is to simplify the reports and say this is
Yyour information to keep.” (GC2)

GC felt that if the results were meaningful and led to treatment, then this would be more
beneficial for the patient and the delivery of results would then be worthwhile. This would
enable patients to participate in clinical trials or be of benefit to future progeny. Meaningful
results are not always attained in genetic testing and the patient needs to be adequately
prepared to manage expectations. This highlights the importance of pre-test counselling,
as it prepares the patient for the results in the context of genetics (Edwards et al., 2015).

ii. Sub theme 3.2: Family communication

Family communication varies in families and are affected by relationships and degree of
closeness within families. Family relationship breakdown, estrangement, and difficult
relationships were discussed as the most common cause of lack of communication within
families (Young et al., 2019). Genetic information can cause family dysfunction or
exacerbate existing poor relationships. The task to inform estranged family members can
also be seen by patients as a burden.

The GC in this study were unsurprised that there was a large number of undelivered family
results in the database. They explained that in autosomal recessive conditions, lack of family
communication was a common occurrence.

“Totally family dependent. It's going to be again like any genetic condition. | think
any recessive condition often does not get filtered down, so | think about the recessive
kinds of diagnosis we sometimes see in retina, cystic fibrosis, sickle cell. They hardly ever
inform the family members that they could be carriers.” (GC3)

The GC mentioned that family members may also be aware of the result, and that may have
led to disinterest in collecting their personal results as the knowledge is recognised and
accepted within the family.

“There are people who have had results indirectly, in so much as they are part of a
big family.” (GC2)
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GC also referred to shame and guilt as one of the reasons that communication in families
was variable. Some individuals who have passed on genetic conditions to their family, often
feel guilt or shame and perceive themselves to be socially unacceptable and unworthy
(Veach, LeRoy & Bartels, 2003). Denial and avoidance of the topic or condition may prevail
in these families and the topic becomes unmentionable.

“But then again, genetics, we know, not everyone wants to know how genetics sits
because it becomes that shame, guilt thing. (GC4)

“The problem comes when they don’t want to share, they don’t want people to
know and | think when people are affected, it's perhaps less of an issue, but that's age
related, the older they are, the more they are sort of protective because they are scared
that they passed it onto the children. They don’t want to have the blame.” (GC2)

Shame and guilt vary in many cultures and people do not readily discuss family conditions.
The stigma attached to a genetic condition can inhibit families from discussing it. In
indigenous African communities in SA, causes of disability are sometimes believed to be
due to witchcraft, poisoning or bad spirits (Mkabile, 2020).

Recent research suggests that patients are not always aware of the importance of
communicating genetic information to other family members (Young et al., 2019).
Although genetic results impact families due to its inheritance pattern, especially in
dominant and X-linked IRD, the HP are not ethically bound to ensure that these results are
conveyed to the rest of the family (Genetics, 2017). In contrast, other current research
describes this as a moral failure on behalf of the HP, as they have a “duty to inform” (Grill
& Rosen, 2020). They suggest that the HP only has a duty to make information available
and not necessarily to ensure that the information reaches at-risk family members. In
genetic counselling, informing family members is important as the condition can affect
other family members’ choices. The GC participants were in agreement that the genetic
results needed to be passed on to other family members.

3.3.4 Theme 4: Triangular relationship

This theme discusses the GC view on the different role players and how the interaction
between these different role players influences result delivery. Sub themes observed were
“clarity of roles”, “research diagnostic overlap” and “mountain of paperwork” illustrated in
Figure 3.14.
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Figure 3.14: lllustration of Theme 4 and sub themes.

i.  Sub theme 4.1: Clarity of roles

The GC were ambivalent when discussing the role of RetinaSA. Some discussed the positive
role RetinaSA played in the support and organization of result delivery for patients and
others were concerned that the roles were muddled.

“l think they do provide a good service to patients in terms of their newsletters,
support, | think their financial aid that they offer to some patients are wonderful, but | think
they shouldn’t take so much ownership when it comes to the process.” (GC3)

“The role of all is so different and sometimes it just becomes quite muddled.” (GC4)

RetinaSA’s involvement with the selection of tests was seen as problematic, as this is
normally decided by the GC/HP and the patient. By their involvement in testing decisions,
there is some confusion as to what their role should be.

“l have had a number of patients who came back and said that RetinaSA has said
this. We made the decision (to go for this test and then RetinaSA comes back and says
other things which are not helpful). "(GC3)

The method used to relay the results to the participants was discussed as they felt that the
IRDPT should inform the HP/GC that the results were ready and not RetinaSA and then the
patient. When the patient receives notification that the result is ready from RetinaSA,
RetinaSA assumes the role of the GC.

“And then | think the practitioner should receive the result and not the patient being
notified that there is a result available. | think it blurs lines, / think it makes it very difficult
for the practitioners actually. They receive this random form that says you are going to do,
someone wants you to do their result delivery.” (GC3)

The GC also mentioned that they received notification of result delivery to patients who
were unknown to them. As a link with the patient is important, the GC does not have a
sense of continuity with the patient and the result is delivered without context. With the
current system, the GC role is therefore marginalised.
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“It hasn’t been working that well and that is half my problem because sometimes /
get a written release form and / don’t know the patient and that shouldn’t be the case and
it is not always old research patients, which worries me.” (GC3)

GC suggested that a new strategy could be implemented. When a state patient cannot
afford a genetic test, then the GC/HP could apply for funding from RetinaSA, and if it is
granted, they can then relay that to the patient, instead of the current process.

“If someone wants genetic testing, they should be referred to their closest public
sector. And that is something that RetinaSA could foster and then if the patient doesn’t
have money and it is a public patient, then the provider and the patient together applies
for that funding and then the provider takes it further to say you have been granted funding
via Retina, we can go ahead with the test-you know. That is not really, | think Retina’s role.”
(GC3)

The GC also suggested that instead of the current system, the IRD project could be
managed like a research business model, which is currently being used by other research
projects at UCT and abroad. This business model as well as external funding could be
explored, so that the IRD project could be independent.

“I think that if research, if RetinaSA wants to offer a research test, through UCT, that's
great, but that it should be managed by a research project management group, like every
other big research genetic testing facility in the rest of the hospital and involved with other
research groups as well. There can be a translational research diagnostic arm.” (GC3)

ii. Sub theme 4.2: Research diagnostic overlap

GC were appreciative of the assistance the IRDPT provides in terms of support and scientific
knowledge. GC acknowledged that the scientific advice was particularly useful as they can
consult and discuss complex cases with the IRDPT.

“I think there is a lot of trust that there is expertise, and | think that has a lot going
for the research project and the ophthalmology community and the support group
community.” (GC5)

“It's been very positive actually and very helpful.” (GC4)

GC were, however, concerned about the research diagnostic overlap and mentioned that
the distinction between research testing and diagnostic testing was unclear. The IRD
research project is subject to the UCT's HREC, yet also involved in commercial diagnostic
testing facilitated by RetinaSA. The GC are involved in the selection of tests and have to
ensure that the appropriate tests are selected in consultation with the patient.

“That there is an overlap in the research project of the diagnostic research testing,
and |/ think for example, the new UCT panel has been marketed as a diagnostic panel, and
it's not and | have a big problem with that.” (GC3)
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The GC found that it was difficult to promote the IRD project as a diagnostic service when
it did not operate as such. The genetic testing offered was more research than diagnostic
and that testing should be left to the diagnostic service providers instead of the research
project.

‘I think it starts with the acknowledgement of what you are. If you are a research
project, you are not a diagnostic service because you are not going to meet the expectation
that a diagnostic service has.” (GC5)

“And there I think it's important to understand my needs as a genetic counsellor in
private practice because, you know, it's always difficult to, uhm, make sense and really
know where research fits in and where diagnostics fit in.” (GC5)

GC noted that not all the genes available in overseas IRD diagnostic tests were present in
the UCT panel, complicating matters.

“So, some are being left out of the panel here that are really quite necessary - some
of them are common genes.” (GC1)

“l cannot in good conscience say to somebody here, you can have a panel done
here for R9000 or we can send it overseas for R10 000 and get 500 genes looked at.”
(GC1)

GC explained that ophthalmologists also have the expectation that the turnaround times
for results were equivalent to diagnostic laboratories and did not understand that the
research project may not currently be doing research on that patient’s specific gene and a
result may take many years. GC were concerned that private patients also expected
turnaround times for results to be much faster for diagnostic tests and did not understand
research timelines. These private patients also expected that the diagnostic test would have
an answer for their vision loss.

“Whereas in private practice, | think people have less patience for the workings of
research and the expectations thereof.” (GC5)

“You also create expectations for families, that this is in some way a diagnostic
service.” (GC5)

It was observed by the GC that IRD research on samples that diagnostic testing laboratories
were unable to diagnose, would be beneficial. In this regard, patient's samples that require
more extensive genetic testing, could be referred to the IRD research project.

“But there’s always great value in being able to offer more time and focussed energy
on a difficult question that can’t be answered easily through a diagnostic process, uhm, so
it can definitely complement a diagnostic service.” (GC5)

‘I think there is always going to be a need for a research project, to take things
further for some families where we don’t have a complete answer.” (GC5)
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That would then lead to the IRD research project fulfilling an important function in IRD
research.

iii. Sub theme 4.3: Mountain of paperwork

The triangular relationship between the different role-players is affected by factors like the
administration forms that are part of the testing process. GC mentioned that the paperwork
required to be part of the project was too cumbersome and too difficult to access and this
led to fewer referrals to the IRD project.

“Its just too long for people and | have had similar conversations with
ophthalmologists in private practice where | have made the suggestion that they send for
research and they just say you know, it's, it'’s just too much of a hassle.” (GC5)

Suggestions to improve the paperwork were made by the GC to facilitate the process.

“Should have a retinal research project that is very easy to find, with a fillable PDF
form, so that you can literally download the PDF, complete it online, not online, but literally
download it, have it electronically fillable and on the website and that form can be definitely
shorter than what it currently is. | can understand that there is a lot of information that is
really necessary, but you have to kind of relook and ask the question, has people just
added and added, an added” (GC5)

All this paperwork leads to frustration and has led to patients not being referred by HP.
All of the GC understood the ethical aspects of the IRD research project, as all of them have
dealt with the required forms used for enrolment of patients, as well as result delivery.
Ease of use has been emphasized by the GC in order to make enrolment onto the project
uncomplicated for all users. This suggestion to reduce paperwork in IRD research is
supported by the electronic advances seen in transforming healthcare (Barbour, 2020). We
are increasingly using online forms and the reduction of paperwork is important as it can
also minimise incomplete or partially filled in documentation and reduce the manpower
needed to follow up. This perception of large amounts of forms being necessary before
enrolment onto the database can affect current and future recruitment and needs to be
addressed by the IRDPT.

3.4 Discussion

This study explored the reasons why the IRD project at UCT has n=628 (initial number was
n=755) outstanding results. The views of GC were obtained in relation to the IRD project,
and the result delivery challenges encountered by them. The mixed method approach
allowed perspectives from both the quantitative data, obtained through interrogating the
database, and the qualitative data, which explored the experiences and views of the GC as
it pertains to the overall result delivery process.

Results showed that the bulk of the outstanding results are from the IRD project’s
recruitment drive from 1990-2004, when the project was initiated. It was found that
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90.4% (n=568) of individuals in the primary cohort (n=628) were recruited during 1990-
2005. Result delivery also improved from 1985 to 2014, although a decrease in result
delivery was noted from 2014 to 2019. These qualitative findings where the GCs also
shared that they thought the outstanding results were probably from the research drive
supported the quantitative analysis. The GC did not comment on the decrease in result
delivery from 2014 to 2019, but this could possibly be linked to a key researcher that
retired during this period.

Literature searches have not revealed other studies with the same challenges
regarding large amounts of outstanding result data. Jewell (2012) asserts that
biorepositories should be held accountable to the same standards that are in place for
clinical testing. The validation of the research results needs to be seen alongside the
meaningfulness of the results to the research participant’s health or treatment and that
guidelines have to be established for this (Jewell, 2012).

Database issues have also been observed in the primary cohort. The number of results
that were in fact given (n=76) but not recorded as such in the database is an example of
this. Deceased individuals were also not recorded in the appropriate field on the database.
There were five duplicated records where results had already been given, but the
duplicated recorded was listed as having an outstanding result. There were also incomplete
data entries which had no record of any contact between the IRDPT and the individual. This
may be due to poor record keeping or no patient contact. The diagnostic codes were also
difficult to interpret as the differences between the two groups relating to unaffected and
at-risk status could not be explored due to inappropriate classification. The structure of the
text fields was also not conducive to easy data extraction, as the selected text field had
multiple data entries that have to be mined individually to extract data. A more efficient
database like REDCap is needed to be able to store and extract data that is in keeping
with contemporary research (Harris et al.,2009). In the qualitative component, this was not
mentioned mainly because the GC do not work directly on the database.

Individuals in the primary cohort were members of 191 families. Family
communication was discussed by the GC in that a reason for non-delivery may be because
some individuals might not be expecting results as they are aware of the pathogenic
mutation that is present in their families. This also suggests lack of motivation in receiving
results. These samples would have been included in the research in the 1990’s when large
numbers of affected and unaffected family members were recruited. The GC were of the
opinion that information in families may or may not be disseminated. The retinal condition,
mode of inheritance, including family relationships, affect the transmission of information.
Blame, guilt, or shame with the resultant stigma associated with a genetic condition, are
mentioned by the GC as factors which can affect the transmission of genetic information in
families (Hodgson et al., 2016). Research also shows that probands who were mutation
positive for cancer, all (100%) shared their information with parents and siblings
(Vadaparampil et al., 2012). It was emphasized by one GC that information “given cannot
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be taken away” (GC2) and the importance of the family or individual's consent has to be
obtained as information may also affect health insurance premiums or cause anxiety.

As seen in the database extract, 19.1% (n=144) of individuals were minors. GCs
mentioned that minors posed delivery challenges because results needed to be delivered
to parents timeously so that treatment decisions could be made. Participation in gene
therapy trials hinges on a molecular diagnosis, which emphasizes the importance of these
results. Results of minors in the database therefore need to be prioritised.

One aspect that was interesting was that 7.4% (n=56) of research participants did
not contact GC after being informed that results were available. The GC also mentioned
that participants did not necessarily value genetic testing. This is supported by other
research studies where little value is attached to genetic testing especially when the
condition is regarded as unchangeable (Paneque et al., 2019). Patients who paid for their
tests were also more likely to attend and set appointments for result delivery. When
comparing the two cohorts, it was noted that in the HCC, 55.8% (n=86) were affected
individuals. However, when exploring the LCC, it was found that 26.5% (n=38) were
unaffected individuals. From this, we can infer that as the HCC had a substantially higher
percentage (55.8%) of affected individuals compared to unaffected (13%), more effort was
expended to deliver results to affected individuals.

Ethical research discussed the moral responsibility to return the research participants’
results in order that it could be of benefit to participants in the future. The GC believed
that it was the moral obligation to return these results and that a budget had to be
allocated for this by the IRDPT. Other studies have also supported the supposition that
research participants should receive their results (Wallace & Kent, 201 1). The GC suggested
that UCT's HREC guide this process in order to ensure that the patient rights are not
infringed. Issues with consent were also identified which were affected by language
barriers, interpreters, as well as the level of the language used in consent forms. Translation
of consent forms were raised as well as lack of pre-test counselling to adequately prepare
individuals for their results. This links to previous research findings which found that the
level of consent forms were not appropriate for the patient’'s educational level (Leopeng,
2019). In the South African context, due to the disparity in education levels and the
language barriers within our population groups, special care needs to be taken to ensure
that all research individuals understand the consent process and possible benefits of
genetic testing (Kale, 1997). The OECD has also published guidelines about feedback to
research participants which is intended to guide repositories (OECD, 2009).

Growing awareness of research participants' rights are presently protected by HRECs
who have strict guidelines for researchers to ensure that archaic practices of the past are
changed into transparent and open interactions (Bollinger et al., 2012). Wide choices of
tests were an issue that GC felt strongly about as they felt obligated to offer their private
patients all options available and felt ethically bound by that. GCs felt keenly that pre-test
counselling should be offered because patients need to know why they are testing and
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what the benefits are for themselves and their families. If this is not understood, then the
patient attaches minimal value to the result and implications. Although building capacity
for genetic testing in SA remain a concern, they felt that all options had to be presented
to their patients in order that they could decide what is best for the patient according to
their financial means.

Although patient characteristics have been researched, aspects like lower education
and socio-economic aspects of participants had relevance as to whether the patients were
referred to healthcare (Navaneethan, Aloudat & Singh, 2008). No patient characteristics
like sex, age, family results or deceased participants, showed significance. Patient
characteristics like low socio-economic status and low level of education were mentioned
by some GC as concerning as it impacts the importance that the patient attached to the
results. Even though free transport to result delivery sessions are provided (from RetinaSA),
individuals still did not arrive. GC were of the opinion that participants may not be aware
of participating in a research project, especially if their samples were taken in rural hospitals
with no pre-test counselling. According to GC, individuals who come from low socio-
economic backgrounds, were more likely to be concerned with their basic needs and
genetic results did not feature as important.

Participants who were deceased represented 7.3% (n=46) of the primary cohort.
Families of deceased individuals who have donated blood or organs for research have also
expressed interest in receiving genetic results that could be relevant to their health
(Siminoff et al., 2016). This supports the opinion that the deceased patients’ results cannot
be excluded from the results delivery data. If the results are relevant to other family
members, attempts should be made to contact the family of the deceased.

Socio economic differences played a role in the result delivery process as the needs
of different socio-economic groups differ. Concerns of state patients also differ to those of
private patients. State patients are focused on their basic needs, and genetic testing results
are not deemed important to most (Williams, 2019). This disparity in patients’ needs and
wants influences their motivation to receive their results. This is also connected to whether
RetinaSA has sponsored the genetic testing. A breast cancer study in Australia found that
there was a slow uptake by individuals of free BRCA7/2 testing as they were not self-
motivated to do genetic testing (Keogh, 2004). This correlates with RetinaSA sponsoring
the genetic testing of indigenous individuals with IRD, but the patient may not be as
invested in the testing and its implications.

Research studies also highlight that geographic location, poor diet as well as financial
constraints lead to lower levels of participation in research trials as well as proper treatment
for their ophthalmic condition (Williams, 2019). Socio-economic inequalities also affected
telecommunication with patients due to their lack of access to virtual communication. GC
had various levels of experience with telecommunication, but most agreed that it was
preferable to patients not receiving their results. Studies have shown comparable levels of
satisfaction between virtual and face to face communication (Platten et al., 2012).
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GC were aware of the heterogeneity of IRD which complicates finding a genetic
diagnosis, but they were also cautious in not giving patients false expectations as to the
meaning of the results. The type of results delivered, such as VUSs, partial results and no
mutation identified, were also a concern. These results they felt were not worth delivering
and just caused anxiety for the patient as it had no benefit. This is supported by researchers
who questioned the value of returning results that were of no clinical utility, stating that it
leads to disappointment and frustration and unnecessary treatment and follow up (Pollard,
Sun & Regier, 2019).

When consent is taken, participants are told that genetics testing may not return
“meaningful results”, but the reality of actually returning these results are disheartening for
the patients. Some results may be partial or inconclusive and the patient samples are
usually returned to the biorepository for further research. This adds to the length of time
they are present in the research project in the hope that new technologies could provide
the individual with a definitive diagnosis. These samples were also consented for research,
and this also affects the value of the result as patients may not necessarily expect a result
as discussed by the GC.

The IRDPT requests that GC inform them whether results are given. In this dataset,
the IRDPT had little feedback from GC as to whether individual results were delivered. The
interactive relationship between the IRDPT, RetinaSA and the GC was discussed. The clarity
of roles, research diagnostic overlap, as well as the mountain of paperwork were identified
as obstacles. GC noted that the functions of the respective role players were not always
clearly defined. This led to disagreements between GC and RetinaSA with regards to test
selections. Furthermore, GC noted that patients were notified of their results, as opposed
to the GC/HP. They felt that this marginalised their role and that the HP should receive
notification of the patient’s result and not the patient. A new business model was proposed
which could be utilised by the IRD project. Research groups in UCT are successfully utilising
various business models in research projects and this could be utilised by the IRD project
as well, as seen in the Impi project at UCT (Mayosi et al., 2006).

The role of the IRD research project overlapping with a diagnostic service was
deemed problematic, as it did not have the freedom of a diagnostic service because its
actions are regulated by UCT's HREC. Patient and HP expectations could therefore not be
met successfully due to long turn-around-times as well as HP and patient expectations. The
large amount of paperwork required due to two bodies administering paper-based forms
were also deemed cumbersome. The paperwork directly contributed to the HP reluctance
to refer patients to the IRD project.

The qualitative and quantitative data were shown to support the fact that most of
these results were from the research that was undertaken from 1990-2005. The GC were
also not aware of database issues and so could not comment on the database issues found
in the quantitative results. The study data was supplemented by the insights revealed by

Chapter 3: Results and Discussion



54

the GC, especially patients concerns, which enhanced the study. No areas of contradiction
was found.

The findings show that the qualitative and quantitative data corroborated and
complemented each other. The recruitment drive that was implemented by the IRD project
in 1990-2004, was supported by the GC recollections and experiences. Participants whose
results were outstanding, were part of large families that were recruited on the IRD
database. The GC were aware that these results do not always reach all members of a family
due to the psychosocial issues like blame, guilt and stigma. The data converged where the
qualitative data complemented the quantitative data. Complementary data was found which
enriched this study in that a triangular relationship between RetinaSA, the IRD project and
GCs was observed, notably where the roles of the respective organisations were not
distinctly defined. There was no contradictory or unique elaborative links which were
mentioned in either the corroborated or complementary sections.
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Chapter 4: Conclusions and Recommendations

This research provides a view into the IRD biorepository’s result delivery process using a
mixed methods approach. By supplementing quantitative data with qualitative data,
valuable insight was gained into the database management as well as the experiences and
perceptions of the GC working with the IRD project. The IRD project was initiated in 1985
and in the last 35 years, there have been many families and individuals recruited onto this
database. The study has revealed that outstanding results were due to issues related to
data management as well as patient related issues.

As the project evolved over time there were many staff working on the project, as
well as student researchers. Research participants recruited in the period of 1990-2004
constituted the bulk of the outstanding results. This coincides with the recruitment drive in
the 1990’s when large numbers of individuals were recruited for genetic testing using the
technology available at that time. The recruitment drive generated a large number of results
not all of which has clinical management implications.

The data that was available for analysis was about 21% of the primary cohort. The
errors uncovered in the database included incorrect data capturing and that n=76 results
were actually given to subjects, 5 duplicate records and 46 individuals were deceased and
not recorded as such. A substantial number (79%) contained incomplete entries and as a
result no information was available to interrogate reasons for non-delivery of results. The
need for accurate management of the database has been highlighted by this study.

Individuals recruited into the project were from 160 families. The implications of this
is that 10 outstanding results could be family members of one individual who may already
have received results. This information could not be verified as this data is not available.
Family communication and individuals’ motivation to receive their results, as the GC
reported could therefore be a contributing factor.

The moral obligation for the IRDPT to return the results to the research participants
were evident in the GC responses and that a budget should be allocated to ensure this
(OECD, 2009). These results could be important for carrier testing or predictive family
planning in relatives. The pre-test counselling was a pre-requisite for genetic testing as
patient expectations could be contained. GC felt that low socio-economic issues affect the
value that the individual attaches to the results and affect result delivery. The South African
context were alluded to by the GC as difficult to navigate as each patient had different
needs. It is clear that the GC feel that their role is marginalised by the current result delivery
process. The overlap between the IRD project as research as well as a diagnostic service is
problematic as it cannot compete with the laboratories who have faster turn-around times
and lower costs. The excess paperwork that is required to enrol patients onto the IRD
project is also seen as a barrier by HP.

The GC recommended that a more streamlined research data storage system could
be implemented to eliminate storage of patient paper files. The delivery of results to minors

Chapter 4: Conclusions and Recommendations



56

need to be prioritised as it is important for entry into clinical trials where molecular results
are a prerequisite. A dedicated GC could be employed to manage the result delivery
process as seen in other biorepositories.

The aim of this project was to ascertain factors affecting the result delivery process

as well as explore the views of the GC involved and this was accomplished. Other findings
have resulted in recommendations which can be implemented by the IRD project in order
to improve the result delivery process as well as the management of the project.

4.1 Strengths and limitations of the study

4.1.1 Strengths

The mixed method design of this project provided both quantitative and qualitative
data which resulted in a more comprehensive understanding of the IRD result delivery
process

The interviews were conducted in the GC language of choice and due to their ability
to choose the location, as well as the assurance of confidentiality, allowed the GC to
express themselves freely via the open-ended questions. Their insights supported by
their experience has enriched this research study.

The participants for the qualitative component were almost all the GC that have
worked with the IRD project. The qualitative results are therefore a good
representation of the issues involved with result delivery irrespective of the small
number of participants.

The researcher’s position as a research nurse on the IRD project may be construed
as insider research, but it has also led to a deeper understanding of the result delivery
and the issues affecting it.

4.1.2 Limitations

The raw data was obtained from the IRD biorepository and analysed as a snapshot
of undelivered results. This abstraction of the data was chosen and focussed on, and
this could be a source of bias as only the variables chosen were explored.

Incomplete data recorded in the IRD, limited the analysis and subsequent information
that could be obtained.

The data that was delivered to individuals could have been explored to ascertain the
characteristics that led to successful result delivery, but that was beyond the scope
of this project and could be addressed by the IRD project in future.

All opinions expressed were those of the GC and the data collected could be a source
of bias.
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The researcher attempted to reduce bias, but this may be unavoidable as the
researcher is known to all the GC and is part of the IRDPT.

This explanatory sequential design of this study could be a source of bias, in that
some questions were influenced by data that emerged during the analysis. The
questions were emailed to the GC before the interview and that may have influenced
their responses. The rationale for this action was that responses would be deliberated
and reflected upon.

4.2 Recommendations

The database should be examined for clinical utility and individuals identified whose
results should be delivered, including family members. Other records, such as
deceased individuals, can be archived and removed from available results. Reports
that have no clinical utility to the patient can be removed from database.

Online fillable consent and COD forms could be utilised for requesting genetic testing
in order to streamline the process. Documents could be condensed and need for
separate release forms could be incorporated into the existing consent form.
Provision for a text field describing the reason why delivery was unsuccessful could
be implemented in the database.

There are data quality issues that are due to legacy processes. These can be assessed
and rectified.

A new database like Redcap could be utilised to manage the data in a more
comprehensive way. This would enable all documents to be stored electronically and
will simplify data retrieval.

The molecular results of minors need to be prioritised in order to improve their likely
medical management and their possible participation in gene therapy trials.

Consent forms need to be translated in the patient’s home language and these forms
need to be aimed at an appropriate school level for most individuals.

Supervised student GC could be used as a resource to deliver results. This training
would be of mutual benefit to both the IRD project and HG clinical department.

Telephone counselling was suggested as an alternative method because not all
patients have access to video platforms such as Skype or Zoom. Use of an alternative
communication platform such as “What's App” could be implemented.

If IRD research subjects are informed that results are available, they need to drive the
result giving process by contacting the IRDPT or their GC/HP.

A GC could be employed to manage the IRD project to ensure improved result
delivery.

The IRD project could use a new business model in order to be fully autonomous. The
initial testing should preferably follow a conventional diagnostic approach.
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e  The role of the GC should be more clearly defined, in terms of how they relate to both
diagnostic and research testing.

o  The relationship between RetinaSA and the IRD project needs to be reviewed.

4.3 Future Research

e  The IRD conditions were not specified in this study and whether that had aand be
comparable toother n influence on result delivery could be explored in future studies.

° Geographic location could be explored to ascertain whether urban or rural locations
were an important factor that affected result delivery.

° The results that were delivered could be explored and compared to the undelivered
results in order to ascertain whether there were characteristics that enhanced their
result delivery.

Chapter 4: Conclusions and Recommendations



59

References

Acland, G.M., Aguirre, G.D., Ray, J., Zhang, Q., Aleman, T.S., Cideciyan, A.V., Pearce-Kelling,
S.E., Anand, V. et al. 2001. Gene therapy restores vision in a canine model of
childhood blindness. Nature Genetics. 28:92-95.

Association, W.M. 2013. World Medical Association Declaration of Helsinki: Ethical
Principles for Medical Research Involving Human Subjects. Journal of American
Medlical Association. 310(20):2191-2194.

Bainbridge, J W B,, Mehat, M S., Sundaram, V., Robbie, S J., Barker, S E., Ripamonti, C.,
Giorgiadis, A., Mowat, F M., Beattie, S G., Gardner, P J., Feathers, K L., Luong, V A.
2015. Long-Term Effect of Gene Therapy on Leber’'s Congenital Amaurosis. N Eng/
J Med. 372:1887-1897. DOI: 10.1056/NEJMoai1414221.

Bamshad, M.J., Magoulas, P.L. & Dent, KM. 2018. Genetic counselors on the frontline of
precision health. Am J Med Genet C Semin Med Genet. 178(1):5-9.

Barbour, J.B. 2020. Paperwork. Health Communication. 35(9):1172-1175.

Batchgeo. 2012. https://batchgeo.com/

Beauchamp, T. 2019. The principle of Beneficence in Applied Ethics. /In the Stanford
Encyclopedia of Philosophy. ENN. Zalta, Ed.: Metaphysics Research Lab, Stanford
University.

Benetar, S.R. 2000. Avoiding Exploitation in Clinical Research. Cambridge Quarterly of
Healthcare Ethics. 9:562-565.

Berger, W., Kloeckener-Gruissem, B. & Neidhardt, J. 2010. The molecular basis of human
retinal and vitreoretinal diseases. Prog Retin Eye Res. 29(5):335-375.
DOI:10.1016/j.preteyeres.2010.03.04.

Bollinger, J.M.,; Scott, J., Dvoskin, R. & Kaufman, D. 2012. Public preferences regarding the
return of individual genetic research results: findings from a qualitative focus group
study. Genet Med. 14(4):451-457. DOI:10.1038/gim.2011.66.

Bourne, R.R.A,, Flaxman, S.R., Braithwaite, T., Cicinelli, M.V, Das, A., Jonas, J.B., Keeffe, J.,
Kempen, J.H. et al. 2017. Magnitude, temporal trends, and projections of the
global prevalence of blindness and distance and near vision impairment: a
systematic review and meta-analysis. 7he Lancet Global Health. 5(9): e888-e897.
DOI:10.1016/s2214-109x (17)30293-0.

Brannen, J. 2005. Mixing Methods: The Entry of Qualitative and Quantitative Approaches
into the Research Process. /nternational Journal of Social Research Methodology.
8(3):173-184.

References


https://batchgeo.com/

60

Broadgate, S., Yu, J.,, Downes, S.M. & Halford, S. 2017. Unravelling the genetics of inherited
retinal dystrophies: Past, present, and future. Prog Retin Eye Res. 59:53-96.
DOI:10.1016/j.preteyeres.2017.03.003.

Brown, J., Athens, A, Tait, D.L., Crane, EK,, Higgins, R.V., Naumann, RW., Gusic, LH. &
Amacker-North, L. 2018. A Comprehensive Program Enabling Effective Delivery of
Regional Genetic Counseling. /nt / Gynecol Cancer. 28(5):996-1002.

Chan, L., Mahajan, V.B. & Tsang, S.H. 2017. Genome Surgery and Gene Therapy in Retinal
Disorders. Yale Journal of Biology and Medicine. 90:523-532.

Choy, L.T. 2014. The Strengths and Weaknesses of Research Methodology: Comparison
and Complimentary between Qualitative and Quantitative Approaches. Journal of
Humanities and Social Science. 19(4):99-104.

Claassen, J., Jama, Z., Manga, N., Lewis, M. & Hellenberg, D. 2017. Building freeways:
piloting communication skills in additional languages to health service personnel in
Cape Town, South Africa. BMC Health Serv Res. 17(1):390. DOI: 10.1186/ s12913-
017-2313-1.

Clarke, V.,Braun, V.2018. Using thematic analysis in counselling and psychotherapy
research: A critical reflection. Counselling and Psychotherapy research. 18(2):107-
110.DOI: 10.1002/capr.12165.

Claypool, B. 2020. Telemedicine and COVID-19: 6 tips to ace your first visit. April 20,
2020. Wiley Periodicals.

Clinical Trials.gov.za. 2021 .NIH-US-National Library of Science._https://clinicaltrials.gov/
Available: [2021/05/20].

Cohen, S.A., Huziak, R.C., Gustafson, S. & Grubs, RE. 2016. Analysis of Advantages,
Limitations, and Barriers of Genetic Counseling Service Delivery Models. J Genet
Couns. 25(5):1010-1018. DOI:10.1007/s10897-016-9932-2.

Conley, J. 2019. A Lawyer's guide to CRISPR. North Carolina Law Review. 97(5):1041.

Courtright, P. & Lewallen, S. 2011. Global blindness 2010: what do we know? Expert
Review of Ophthalmology. 6:385+. Available:
http://link.galegroup.com/apps/doc/A283017560/AONE?u=unict&sid=AONE&xid
=65fafc87 [2019/7/15/].

Cremers, F.P.M,, Boon, C.J.F., Bujakowska, K. & Zeitz, C. 2018. Special Issue Introduction:
Inherited Retinal Disease: Novel Candidate Genes, Genotype-Phenotype

Correlations, and Inheritance Models. Genes (Basel). 9(4).
DOI:10.3390/genes9040215.

Creswell, J.W. (Academic). (2013). Developing mixed method research [Video].
SAGE Research Methods Video https://www.doi.org/10.4135/97815
06358383.

References


https://clinicaltrials.gov/
http://link.galegroup.com/apps/doc/A283017560/AONE?u=unict&sid=AONE&xid=65fafc87
http://link.galegroup.com/apps/doc/A283017560/AONE?u=unict&sid=AONE&xid=65fafc87

61

Creswell, JW. 2007. Designing and conducting mixed methods research. Thousand Oaks,
Calif: SAGE Publications.

Daiger, S.P. 1996-2020. Retnet. https://sph.uth.edu/retnet/

DeCuir-Gunby, J.T., Marshall, P.L. & McCulloch, AW. 2011. Developing and Using a
Codebook for the Analysis of Interview data: An example from a Professional
Development Research Project. Field Methods. 23(2):136-155.

Dudwick, N., Kuehnast, K., Jones, V.N. & Woolcock, M. 2006. Analyzing Social Capital in

Context: A Guide to using Qualitative Methods and Data. Washington: World Bank
Institute.

Dyer, M. & Cepko, C. 2001. Regulating Proliferation During Retinal Development. Nature
Reviews. Neuroscience. 2:333-342.

Edwards, J.G., Feldman, G., Goldberg, J., Gregg, A.R., Norton, M.E., Rose, N.C,,
Schneider, A., Stoll, K. et al. 2015. Expanded carrier screening in reproductive
medicine-points to consider: a joint statement of the American College of Medical
Genetics and Genomics, American College of Obstetricians and Gynecologists,
National Society of Genetic Counselors, Perinatal Quality Foundation, and Society
for Maternal-Fetal Medicine. Obstet Gynecol. 125(3):653-662.
DOI:10.1097/A0G.0000000000000666.

Esplen M.J., Cappelli M., Wong J., Bottorff J.L., Hunter, J., Carroll, J., Dorval, M., Wilson, B.,
Allanson., Semotiuk, K., Aronson, M., Bordeleau., Charlemagne, N., Meschino, W.
2013. Development and validation of a brief screening instrument for psychosocial
risk associated with genetic testing: a pan-Canadian cohort study. BM/ Open. 3:
€002227. DOI: 10.1136/bmjopen-2012-002227.

Flannery, D.B. 2018. Challenges and opportunities for effective delivery of clinical genetic
services in the U.S. healthcare system. Curr Opin Pedliatr. 30(6):740-745.

Flaxman, S.R., Bourne, R.R.A., Resnikoff, S., Ackland, P., Braithwaite, T., Cicinelli,
M.V, Das, A., Jonas, J.B. et al. 2017. Global causes of blindness and distance vision

impairment 1990-2020: a systematic review and meta-analysis. 7he Lancet Global
Health. 5(12):e1221-e1234. DOI:110.1016/s2214-109x(17)30393-5.

Fleming, J. 2018. Recognizing and resolving the challenges of being an insider researcher

in work integrated learning. /nternational Journal of Work-Integrated Learning.
19(3):311-320.

Genetics, C.o. 2017. Committee Opinion: Counseling about Genetic Testing and

Communication of genetic test results. American College of Obstetricians and
Gynaecologists. 129(4).

Gordon, T., Booysen, F. & Mbonigaba, J. 2020. Socio-economic inequalities in the
multiple dimensions of access to healthcare: the case of South Africa. BMC Public
Health. 20(1):289. DOI:10.1186/s12889-020-8368-7.

References


https://sph.uth.edu/retnet/

62

Gregory, J., Birch, D.G. & Kubota, R. 2020. Randomized clinical trial evaluating the
pharmacodynamics of Emixustat in subjects with macular atrophy secondary to
Stargardt disease. /nvestigative Ophthalmology & Visual Science. 61(7):3190-
3190[5/10/2021].

Grill, K. & Rosen, A. 2020. Healthcare professionals' responsibility for informing relatives
at risk of hereditary disease. Journal of Medical Ethics.1-5.

Harris,P.A., Taylor,R., Payne, J., Thielke,R.,, Gonzalez, N., Conde, J.G. 2009. Research
electronic data capture (REDCap) A metadata-driven methodology and workflow

process for providing translational research informatics support. Journal of
Biomediical Informatics. 42(2): 377-381.

Hodgson, J., Metcalfe, S., Gaff, C., Donath, S., Delatycki, M.B., Winship, |., Skene, L., Aitken,
M. et al. 2016. Outcomes of a randomised controlled trial of a complex genetic
counselling intervention to improve family communication. Eur J Hum Genet.
24(3):356-360. DOI:10.1038/ejhg.2015.122.

Jewell, S.D. 2012. Perspective on Biorepository Return of Results and Incidental
Findings. Minnesota Journal of Law, Science and Technology. 13(2):655-667.

Kale, R. 1997. Commentary: Failure to seek patient's consent to research is always
wrong. British Medlical Journal.314(1081). DOI: https://doi.org/10.1136/
bmj.314.7087.1081.

Keogh, L.AS., M C; Maskiell J;Young M; Gaff C L; Kirk J; Tucker K M; Rosenthal D;
McCredie M R E; Giles G; Hopper J L. 2004. Uptake of Offer to Receive Genetic
Information about BRCA1 and BRCA2 Mutations in an Australian Population-Based
Study. Cancer Epidemiology, Biomarkers & Prevention. 13(12):2258-2264.

Klein, B.E. & Klein, R. 2013. Projected prevalences of age-related eye diseases. /nvest.
Ophthalmol Vis Sci. 54(14):0RSF14-17. DOI:10.1167/iovs.13-12782

Krause, A., Seymour, H. & Ramsay, M. 2018. Common and Founder Mutations for
Monogenic Traits in Sub-Saharan African Populations. Annual Reviews of Genomics
and Human Genetics. 19:149-175.

Le Meur, G., Lebranchu, P., Billaud, F., Adjali, O., Schmitt, S., Bezieau, S., Pereon, Y.,
Valabregue, R. et al. 2018. Safety and Long-Term Efficacy of AAV4 Gene Therapy
in Patients with RPEG5 Leber Congenital Amaurosis. Mo/ Ther. 26(1):256-268.
DOI:10.1016/j.ymthe.2017.09.014.

Leopeng, M.T. 2019. Translations of informed consent documents for clinical trials in
South Africa: are they readable? University Cape Town. Available:
https://open.uct.ac.za/handle/11427/31021.

London, L. 2008. What is a Human-Rights Based Approach to Health, and Does it Matter?
Health and Human Rights. 10(1):65-80.

References


https://open.uct.ac.za/handle/11427/31021

63

Mathews, C., Goga, A., Loveday, M., Zembe, W., Daviaud, E., Siegfried, N. & Lewin, S.
2019. Moving towards universal health coverage: Strengthening the evidence
ecosystem for the South African health system. S Afr Med /. 109(11b):8-14.
DOI:10.7196/SAMJ.2019.v109i1 1b.14245.

Mayosi, B.M., Wiysonge, C.S., Ntsekhe, M., Volmink, J.A., Gumedze, F., Maartens, G., Aje,
A., Thomas, B.M. et al. 2006. Clinical characteristics and initial management of
patients with tuberculous pericarditis in the HIV era: The Investigation of the
Management of Pericarditis in Africa (IMPI Africa) registry. BMC Infect Dis. 6:2.
DOI:10.1186/1471-2334-6-2.

Microsoft PowerBIl. 2019. Available: https://powerbi.microsoft.com/en-us/ [2019,
September O1].

Midgley N, Roberts L., Rebello G., Ramesar R. 2020. The impact of the c.5603A>T
hypomorphic variant on founder mutation screening of ABCA4 for Stargardt
disease in South Africa. Mo/ Vis. 26: 613-622.

Mkabile, S. & Swartz, L. 2020. Caregivers' and parents' explanatory models of intellectual
disability in Khayelitsha, Cape Town, South Africa. J] Appl Res Intellect Disabil.
33(5):1026-1037. DOI:10.1111/jar.12725.

Moser, A. & Korstjens, |. 2017. Series: Practical guidance to qualitative research. Part 1:
Introduction. Eur J Gen Pract 23(1):271-273.
DOI:10.1080/13814788.2017.1375093.

Moser, A., Korstjens, |. 2018. Series: Practical guidance to qualitative research. Part 3:
Sampling, data collection and analysis. European Journal of General Practice.

24:1, 9-18. DOI: 10.1080/13814788.2017.1375091.
Murray, M. 201 1. Variants of Unknown Significance. Family Practice News. 41(13):27.

Navaneethan, S.D., Aloudat, S. & Singh, S. 2008. A systematic review of patient and
health system characteristics associated with late referral in chronic kidney
disease. BMC Nephrol. 9:3. DOI:10.1186/1471-2369-9-3.

Ng, S., Turner, E., Robertson, P., Flygare, S., Bigham, A., Lee, C,, Shaffer, T., Wong, M. et al.
2009. Targeted capture and massively parallel sequencing of 12 human exomes.
Nature. 461:272-276.

Nowik, K., Langwinska-Wosko, E., Skopinski, P., Nowik, K.E. & Szaflik, J.P. 2020. Bionic Eye
Review-An update. Journal of Clinical Neuroscience. 78:8-19.

O'Dea, S.2021. Smartphones-Statistics & Facts. Available:
https://www.statista.com/topics/840/smartphones/.[2021 July 10].

References


https://powerbi.microsoft.com/en-us/

64

Organisation for the Economic Cooperation and Development guidelines for Human
Biobanks and Genetic Research Databases (HBGRDS). 2009.Available:
http://www.oecd.org/science/emerging-tech/44054609.pdf [2020, May 02].

Otten, E., Birnie, E., Lucassen, A.M., Ranchor, A.V. & Van Langen, |.M. 2016. Telemedicine
uptake among Genetics Professionals in Europe: room for expansion. Eur / Hum
Genet. 24(2):157-163. DOI:10.1038/ejhg.2015.83.

Paneque, M., Felix, J., Mendes, A., Lemos., Silva, J., Sequeiros, J. 2019. Twenty Years of a
Pre-Symptomatic Testing Protocol for Late-Onset Neurological Diseases in
Portugal. Acta Médica Portuguesa, 32(4):295-304, ISSN1646-0758. DOI:
http://dx.doi.org/10.20344/amp.10526.

Papaz, T., Liston, E., Zahavich, L., Stavropoulos, D.J., Jobling, RK., Kim, R.H., Reuter, M.,
Miron, A. et al. 2019. Return of genetic and genomic research findings: experience
of a pediatric biorepository. BMC Med Genomics. 12(1):173.
DOI:10.1186/5s12920-019-0618-0.

Patch, C. & Middleton, A. 2018. Genetic counselling in the era of genomic medicine. Br
Med Bull. 126(1):27-36. DOI:10.1093/bmb/Idy008.

Platten, U., Rantala, J., Lindblom, A., Brandberg, Y., Lindgren, G. & Arver, B. 2012. The
use of telephone in genetic counseling versus in-person counseling: a randomized
study on counselees' outcome. Fam Cancer. 11(3):371-379.
DOI:10.1007/s10689-012-9522-x.

Pollard, S., Sun, S. & Regier, D.A. 2019. Balancing uncertainty with patient autonomy in
precision medicine. Nat Rev Genet. 20(5):251-252. DOI:10.1038/s41576-019-
0111-9.

Rasmussen, L.R., J E. 2015. Available: https://www.google.co.za/maps [2021, 12/3/21].

Richards, S., Aziz, N., Bale, S., Bick, D., Das, S., Gastier-Foster, J., Grody, W.W., Hegde, M.
et al. 2015. Standards and guidelines for the interpretation of sequence variants:
a joint consensus recommendation of the American College of Medical Genetics
and Genomics and the Association for Molecular Pathology. Genet Med.
17(5):405-424. DOI:10.1038/gim.2015.30.

Rebello, G., Greenberg, L.J. & Ramesar, R. 2002. A computer-based register for inherited
retinal dystrophies in Southern Africa. Ophthalmic Genetics. 23(1):61-65.

Roberts, L. J., Nossek, C. A, Greenberg, L. J., & Ramesar, R. S. (2012). Stargardt macular
dystrophy: common ABCA4 mutations in South Africa--establishment of a rapid
genetic test and relating risk to patients. Molecular vision, 18, 280-289.

References


http://www.oecd.org/science/emerging-tech/44054609.pdf
http://dx.doi.org/10.20344/amp.10526
https://www.google.co.za/maps

65

Roberts, L.J., Hardie, S., Goolam Hoosen, T., Ramesar, R.S., Greenberg, L.J. 2013. The
Value of Genetic Testing for Inherited Retinal Disease Caused by Mutations in the
ABCA4 Gene in South Africans. South African Medical Journal. Vol.103.10 : 702—-
703.

Roberts, L., Ratnapriya, R., du Plessis, M., Chaitankar, V., Ramesar, R.S. & Swaroop, A.
2016a. Molecular Diagnosis of Inherited Retinal Diseases in Indigenous African
Populations by Whole-Exome Sequencing. /nvest Ophthalmol Vis Sci.
57(14):6374-6381. DOI:10.1167/iovs.16-19785.

Roberts, L., Goliath, R., Rebello, G., Bardien, S., September, A.V., Bartmann, L., Loubser, F.,
Greenberg, L.J. et al. 2016b. Inherited retinal disorders in South Africa and the
clinical impact of evolving technologies. S Afr Med J. 106(6 Suppl 1): S33-37.
DOI:10.7196/SAMJ. 2016.v106i6.10988.

Roberts, L.J. 2017. Genetic analysis of inherited retinal diseases in indigenous Southern
African populations. PhD Dissertation. University of Cape Town. Available: http://
open.uct.ac.za/handle/11427/25419.

Roberts, L. 2018. Report for Retina South Africa. 2018. Cape Town (accessed as personal
communication from Dr L Roberts).

Roberts, L., Rebello, G., Greenberg, J. & Ramesar, R. 2019. Update on Inherited Disease in
South Africa: Encouraging Diversity in Molecular Genetics. Retinal Degenerative
Diseases. 1185:257-261.

Sadagopan, A.S., Capasso, J., & Levin A\V. 2012. Genetics for the ophthalmologist. Oman
J Ophthalmol. 5(3):144-149. DOI: 10.4103/0974-620X.106092.

Saldana, J. 2016. The coding manual for qualitative researchers. 3E [Third edition]. Los
Angeles, Calif.: SAGE.

Sandelowski, M. 2000. Focus on Research Methods: Whatever happened to Qualitative
Description? Research in Nursing & Health. 23:334-340.

Sanjurjo-Soriano, C. & Kalatzis, V. 2018. Guiding Lights in Genome Editing for Inherited
Retinal Disorders: /mplications for Gene and Cell Therapy. Neural Plast. 2018:1-15.
DOI:10.1155/2018/5056279.

Sengillo, J.D., Justus, S., Tsai, Y.T., Cabral, T. & Tsang, S.H. 2016. Gene and cell-based
therapies for inherited retinal disorders: An update. Am J Med Genet C Semin Med
Genet. 172(4):349-366. DOI:10.1002/ajmg.c.31534.

Shingwenyana, M.B. 2020. Assessing patient recall, understanding, and vocabulary of
genetic concepts, in a South African setting. University of Witwatersrand. Available:
https://hdl.handle.net/10539/30447.

References


https://open.uct.ac.za/handle/11427/25419
https://hdl.handle.net/10539/30447

66

Simcock, P. 2017. One of society's most vulnerable groups? A systematically conducted
literature review exploring the vulnerability of deafblind people. Health Soc Care
Community. 25(3):813-839. DOI:10.1111/hsc.12317.

Siminoff, L.A., Traino, H.M., Mosavel, M., Barker, L., Gudger, G. & Undale, A. 2016. Family
decision maker perspectives on the return of genetic results in biobanking
research. Genet Med. 18(1):82-88. DOI:10.1038/gim.2015.38.

Smith, D.C,, Gardiner, S.A., Conradie, M., Gerber, J. & Loubser, F. 2020. Genetic testing
approaches for hereditary breast cancer: Perspectives from a private diagnostic
laboratory. S Afr Med J. 110(10):988-992.
DOI:10.7196/SAMJ.2020.v110i10.14709.

Smith, J., Ward, D., Michaelides, M., Moore, A.T. & Simpson, S. 2015. New and emerging
technologies for the treatment of inherited retinal diseases: a horizon scanning
review. Eye (Lond). 29(9):1131-1140. DOI:10.1038/eye.2015.115.

StatsSA. 2020. Mid-Year Population estimates. Pretoria.
http://www.statssa.gov.za/publications/PO302/P03022020.pdf

Stone, E.M., Andorf, J.L., Whitmore, S.S., DelLuca, A.P., Giacalone, J.C., Streb, L.M., Braun,
T.A., Mullins, RF. et al. 2017. Clinically Focused Molecular Investigation of 1000
Consecutive Families with Inherited Retinal Disease. Ophthalmology. 124(9):1314-
1331. DOI:10.1016/j.0phtha.2017.04.008.

Strategix business solutions and software.2021.Coronavirus live status report/Power
Bl/Strategix. 2021. Available: https.//www.strategix.co.za [2021, July 28].

Tanna, P., Strauss, RW., Fujinami, K. & Michaelides, M. 2017. Stargardt disease: clinical
features, molecular genetics, animal models and therapeutic options. Br J/
Ophthalmol. 101(1):25-30. DOI:10.1136/bjophthalmol-2016-308823.

Tashakkori, A. & Teddlie, C. 2003. Handbook of mixed methods in social & behavioral
research. Thousand Oaks: SAGE Publications.

Taylor, R.L., Parry, N.R.A., Barton, S.J., Campbell, C., Delaney, C.M., Ellingford, J.M,, Hall, G.,
Hardcastle, C. et al. 2017. Panel-Based Clinical Genetic Testing in 85 Children
with Inherited Retinal Disease. Ophthalmology. 124(7):985-991.
DOI:10.1016/j.ophtha.2017.02.005.

Tindana, P., Depuur, C., de Vries, J., Seeley, J. & Parker, M. 2020. Informed consent in
genomic research and biobanking: taking feedback of findings seriously. Globa/
Bioethics:1-16. DOI:10.1080/11287462.2020.1717896.

Vadaparampil, S.T., Malo, T., de la Cruz, C. & Christie, J. 2012. Do Breast Cancer Patients
Tested in the Oncology Care Setting Share BRCA Mutation Results with Family
Members and Health Care Providers? J Cancer Epidemiol. 2012:498062.
DOI:10.1155/2012/498062.

References


http://www.statssa.gov.za/publications/P0302/P03022020.pdf

67

Van Westin, C.J. Carribean Handbook on Risk Information Management.
https://research.utwente.nl/en/activities/caribbean-handbook-on-risk-information-

management

Van Wyk, C. 2003. The participation of minors in preventative HIV research trials in South
Africa: Legal and Human Rights Considerations. Medlicine and Law. 22.

Veach, P.M,, LeRoy, B. & Bartels, D.M. 2003. Facilitating the genetic counseling process: a

practice manual. New York: Springer.
Vernon, SW. 1999. Risk perception and risk communication for cancer screening
Behaviors: a of the National Cancer Institute. Monographs.

Vol.1999 (25), p.101-119.
Wallace, S.E. & Kent, A. 2011. Population biobanks and returning individual research
results: mission impossible or new directions? Hum Genet. 130(3):393-401.

Wang, L.A., Knight, KD., Vu, T.T.-T. & Mehta, C.M. 2019. Retinitis Pigmentosa: Review of
Current Treatment. International Ophthalmology Clinics. 59(1):263-280.
DOI:10.1097/110.0000000000000256.

WHO. 2013. Universal Eye Health : A Global Action Plan 2014-2019. Geneva: World

review. Journal

Health Organization.
WHO. 2017. World Health Statistics: Monitoring health for the SDGs, Sustainable
Development Goals. (Licence: CC BY-NC-SA 3.0 IGO). Geneva.

Williams, D.R.P., N ; Anderson, N. 2019. Understanding Association between Race, Socio
economic status, and Health : Patterns and Prospects. In 7The Social Medicine

Reader, Volume |l, Third Edition. Duke University Press.
DOl:https://doi.org/10.1515/978147800436.

Wright, M., Menon, V., Taylor, L., Shashidharan, M., Westercamp, T. & Ternent, C.A. 2018
Factors predicting reclassification of variants of unknown significance. Am J Surg.

216(6):1148-1154. DOI:10.1016/j.amjsurg.2018.08.008.

Wright, M.F., Lewis, K.L., Fisher, T.C., Hooker, G.W., Emanuel, T.E., Biesecker, L.G. &
Biesecker, B.B. 2014. Preferences for results delivery from exome
sequencing/genome sequencing. Genet Med. 16(6):442-447.

DOI:10.1038/gim.2013.170.
Young, A.L., Butow, P.N., Tucker, KM., Wakefield, C.E., Healey, E. & Williams, R.
2019. Challenges and strategies proposed by genetic health professionals to
assist with family communication. European Journal of Human Genetics. 27:1630-

1638.

References


https://research.utwente.nl/en/activities/caribbean-handbook-on-risk-information-management
https://research.utwente.nl/en/activities/caribbean-handbook-on-risk-information-management
https://uct.primo.exlibrisgroup.com/discovery/fulldisplay?docid=cdi_pubmed_primary_10854465&context=PC&vid=27UCT_INST:27UCT&lang=en&search_scope=MyInst_and_CI&adaptor=Primo%20Central&tab=Everything&query=any%2Ccontains%2CVernon%20AND%20%201999%20AND%20cancer&offset=0
https://uct.primo.exlibrisgroup.com/discovery/fulldisplay?docid=cdi_pubmed_primary_10854465&context=PC&vid=27UCT_INST:27UCT&lang=en&search_scope=MyInst_and_CI&adaptor=Primo%20Central&tab=Everything&query=any%2Ccontains%2CVernon%20AND%20%201999%20AND%20cancer&offset=0
https://doi.org/10.1515/978147800436

68

Appendix 1: Information sheet

INFORMATION SHEET

Brief overview of Study

Title: The Factors affecting result delivery in the IRD project in South Africa-including
insights from genetic counsellors

This study will include database analysis as well as explore the experiences of genetic
counsellors in the delivery of results to IRD patients that requested genetic testing. The
non-delivery of available results is of concern and this study aims to improve result delivery
in the future.

PARTICIPANT INFORMATION
1. Thank you for agreeing to participate in this project.

2. | would like to assure you that your participation will remain anonymous and that your
name will not appear anywhere on the documentation.

3. Any information discussed will not be given to other participants as well as anyone else
not involved in the study.

4. The interview will take place in a location and time of your choosing and should not take
longer than one hour.

5. By your involvement, the results of this study could lead to improved service delivery of
results.

6. The interview will be recorded for research purposes and all information will be
transcribed. This information will then be stored in a locked office and saved on a password
protected computer. Only the researcher and her supervisors will have access to these
recordings. The recordings will be destroyed after the dissertation has been written up and
published.

7. This participation is completely voluntary and withdrawal from this study will not affect
you in any way.

8. This research project has been approved by the Human Research Ethics Committee at
the Faculty of Health Sciences, University of Cape Town (HREC 422/2019).

9. Participation in this research project will not be compensated and will not cost you
anything.

10.The results of this study may be published in a scientific journal, but no names of
participants will be published.

Appendix 1



Appendix 2: Consent form

4

Genetic counselling
Division of Human Genetics
UCT Medical School
Observatory

7925

Tel: (021)406 6467

Please fill in all the information requested

Surname: First Name (s):

REQUEST FOR M.Sc. RESEARCH PARTICIPATION

Sex:M ¢ F ¢ Date of Birth: Year: Month:

Email Address:

Day:

Tel/Cell no:
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For Research Use Only

Participant Number:

Date Received: Year: Month: Day:

Appendix 2


about:blank
about:blank

70

CONSENT FOR STUDY PARTICIPATION

l, the undersigned consent to participating in

this research project: The Factors affecting result delivery in the IRD project in South Africa-
including insights from genetic counsellors.

| understand that by participating, | will be interviewed.

| understand the objectives of this study.

| understand that it is voluntary.

| understand that the interview will be recorded.

| understand that it is anonymous and completely confidential.
| have the right to stop the interview at any time.

| understand that the de-identified information may be analysed for publication.

ALL OF THE ABOVE HAS BEEN EXPLAINED IN A LANGUAGE | UNDERSTAND, AND ALL
MY QUESTIONS HAVE BEEN ANSWERED
BY: Date

Participant Signature

Interviewer Signature

IMPORTANT INFORMATION

Thank you for agreeing to participate in the study. If you have any questions or would like
to withdraw from the study, please contact the researcher or supervisors below:

Sr Gameda Benefeld (Researcher) Cell:0848188394 - Email: gameda.benefeld@uct.ac.za

Dr Tina-Marié Wessels (Main Supervisor) - Email: Tina.Wessels@uct.ac.za
Prof Raj Ramesar (Co-supervisor) - Email: Raj.Ramesar@uct.ac.za

If you have any questions regarding the Ethical aspects of this research, please contact the
Human Research Ethics Committee (HREC) at the Faculty of Health Sciences, University of
Cape Town.

Prof Marc Blockman (Chairperson of the HREC): (021) 406-6496
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Appendix 3: Question guide

Open ended question guide- (Preliminary)-Genetic counsellors

o Uk WwWN

N

What has been your experience with result delivery to the patients via Retina South
Africa and the IRD project?

In your opinion what factors affect this process?

Can you describe what has worked really well in this system?

Can you describe what has not worked well in this system?

Why do you think patients are not coming for their results?

Do you feel that communication of results within families are effective? And if not,
how do you think this may be improved?

What has to change, in your opinion, to improve the result delivery service?
Would you like feedback regarding the results of the study?
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Appendix 4: Ethics approval

Formal Ethics Approval From UCT

| 0 U0
B3 UNIVERSITY OF CAPE TOWN <
< Faculty of Health Sciences @
Human Resaarch Ethics Committee
Room m—a ﬂ Main Buliding
ou-mm 7925
Telephone [021) 406 65626

16 July 2019

HREC REF: 422/2019

Dr Tina-Marie Wessals
Human Genetics

Level 4

Falmouth Bullding

Dear Dr Wessels

PROJECT TITLE: THE FACTORS AFFECTING RESULT DELIVERY IN THE IRD PROJECT IN SOUTH
AFRICA-INCLUDING INSIGHTS FROM GENETIC COUNSELLORS (SUB-STUDY LINKED TO
226/2010) MSc Candidata - Sr G Benefeld

Thank you for submitting your study to the Facuity of Health Sclences Human Research Ethics
Committee.

It Is a pleasure to Inform you that the HREC has formally approved the above-mentioned study.
Approval Is granted for one year untll 30 July 2020.

Please submit a progress form, using the standardised Annual Report Form If the study continues
beyond the approval period. Please submit a Standard Closure form If the study Is completed within the
approval period,
(Forms can be found on our website: wwy

Please note that the ongoing ethical conduct of the study remains the responsiblility of the princpal
Investigator.

Pleasa note that for all studles approved by the HREC, the principal Investigator must obtain
appropriate Institutional approval, where necessary, before the research may occur.

The HREC acknowledge that the student, Gameda Benefeld will also be Involved in this

Pleass quote the HREC REF In all your correspondenca.
Yours sincerely

|

Signed by candidate I
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