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Perspectives of Saskatchewan researchers and community members on HIV-1 strains circulating

in Saskatchewan

Brumme et al. [1] published an article about HIV-1
adaptation to certain host HLA alleles for HIV-1 strains
circulating in Saskatchewan, Canada. For various social
and structural reasons, in Saskatchewan, Indigenous
people account for 65—-80% of HIV-1 infections, despite
making up only 16% of the provincial population [2]. The
article focuses on the HLA-B*51 allele, which is normally
protective, but not in certain populations where the HIV-
1 has acquired adaptive mutations. Such mutations result
in faster progression of HIV-1 infection and limits further
genetic diversification of the virus. This phenomenon has
already been reported to occur in people of Japanese
ethnicity that predominantly carry the HLA-B*51 allele
[3—5], but had not been previously studied in Saskatch-
ewan, although anectodal evidence suggests that Sas-
katchewan HIV-1 cases have faster progression. The
authors demonstrated that the DNA sequences of HIV-1
samples from Saskatchewan contained the adaptive
mutations. However, the authors did not genotype
Saskatchewan donors for their own study, but assumed
the predominant host HLA allele based on another
Saskatchewan study [6] and presumed the cultural
identity of these ‘de-identified’ donors as being Indige-
nous people based on the over-representation of
Indigenous people in the Saskatchewan epidemic [2].

Despite the authors’ good intentions, this study created an
ethical storm in Saskatchewan communities. Multiple
news outlets reported the authors” quote that, ‘It’s almost
as if the virus is nastier (in Saskatchewan)’ [7], which
further stigmatized HIV-1 in a province already dealing
with the ongoing effects of colonialism and racism [8—10]
and chronic under-resourcing to respond to the level of
HIV-1 infection. Equally important is that this study
ascribes culture to the donors, and thereby interferes with
the right of Indigenous peoples to control their own data
[8—12]. Due to these ethical impacts, we believe that
Brumme et al. [1] provides an educational opportunity to
explore how to better consider research ethics as an
ongoing and changing process.

A university research ethics board (REB) may require that
researchers engage in discussion with people whose
perspectives can help identify the ethical implications of
the research and suggest ways to minimize any associated
risks. For Indigenous peoples in Canada, this engagement
is to come before any secondary data use or attempt to
create a linkage with an Indigenous community through

interpretation of findings. However, discussion with
communities is not intended to serve as proxy consent.
This is outlined in several documents, with Chapter 9 of
the Tri-Council Policy Statement: Ethical Conduct for
Research Involving Humans (TCPS2) being cited most
often. There are also Indigenous ethical standards,
including the First Nations Information Governance
Centre’s Ownership, Control, Access and Possession
guidelines, ILO C169 — Indigenous and Tribal Peoples
Convention (defines free, prior, and informed consent for
Indigenous peoples), and the United Nations Declaration
on the Rights of Indigenous Peoples, the latter of which
the Canadian government committed to fully imple-
menting as part of its adoption of the Truth and
Reconciliation Commission’s Calls to Action [11,13—
20]. Collectively, these necessitate that Indigenous
peoples (often an Indigenous advisory group) determine
how and for what purposes their data (in this case HIV-1
sequences) will be used, analyzed, interpreted, reported,
and stored. The Indigenous advisory group should
involve Indigenous people with lived HIV experience,
researchers with Indigenous-specific expertise, and
community organizations working with Indigenous
people living with or at risk for HIV or other sexually
transmissible and blood—borne infections. More specifi-
cally to HIV, The Greater Involvement of People Living
with HIV/AIDS outlines the importance of including
people living with HIV in the research team [21]. These
documents are in place because donors have a legitimate
interest in the uses to which their biological samples is put
that goes well beyond concerns about possible reidenti-
fication. There are community or collective interests in
not being stigmatized and marginalized. In the study by
Brumme et al. [1] there is a misunderstanding of this
relation of donors to the researchers (or biobank) to
which their data or biological samples are given or stored.

The study by Brumme et al. [1] appears to have only
practiced the minimum procedural ethics and this is
evidenced by several statements that do not recognize
Indigenous peoples’ rights or self-determined research
ethics, nor does it meaningfully acknowledge the ongoing
colonial biases in their discipline of study [15]. For
example, the authors state that there was a genetic
bottleneck that occurred in North American Indigenous
people ‘coincident with colonization’ [1]. This does not
reflect the conclusions of the referenced studies, or
historical understandings of any ‘genetic bottleneck’ as
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resulting from the deaths of Indigenous people as a direct
result of colonial practices [15,22,23]. If the British
Columbia, Canada-based REBs that approved this study
were not aware of the statistics for HIV in a separate
province, Saskatchewan, and that they would intersect
with ethical considerations for Indigenous health
research, they should have informed themselves or
declined to provide a review pertaining to research
outside their jurisdiction. Furthermore, there was no
consideration that, by using Indigenous peoples’ genetic
data from an unrelated study [6], this study is akin to
studies conducted by R. H. Ward on blood samples
gathered in the early 1980s from the Nuu-chah-nulth
People, ostensibly for arthritis but used for anthropologi-
cal and other purposes [24,25].

Not even explored by Brumme et al. [1] is that the
anectodal clinical observations of faster progression of
HIV in Saskatchewan may be due to later diagnosis and
not HLA adaptation. It is known that there are several
structural barriers that prevent early testing and contin-
ued access to care in Saskatchewan, some of which relate
to living in remote areas, racism, and difficulty for
Indigenous peoples to engage in hegemonic Western
healthcare systems [2,15]. Further, the authors based
their data on Saskatchewan statistics, stating that 80% of
the HIV4 population identifies as Indigenous [1].
However, the HIV-1 sequences were taken from samples
in the study drawn from 2000 to 2016 and Saskatchewan
Health R egion records show that from 1985 to 2007 only
50% of the HIV+ samples were from Indigenous people
[2]. Only in 2008 did the numbers show that 76% of
HIV+ samples were from Indigenous people [2]. Lastly,
the HLA allele in question was shown by one of the
authors in an earlier work to not be detrimental to HIV-1
fitness and as a result, there is no selective pressure to lose
the adaptive mutation once obtained [26]. In these
situations where Indigenous peoples’” health research has
been done ‘to’ rather than ‘with’ Indigenous people, the
results are usually correlative, not causative and do little to
uplift Indigenous self determination or ability to set
research priorities. An investigation of the Principal
Investigator for the Saskatchewan study regarding the
obligation to engage with community as set out in
TCPS2, Chapter 9, was conducted by the Office of the
Vice-President, Research at one of the institutions that
approved the research. Although there was admission that
the research had caused inadvertent and unintentional
harms when it was shared through popular media, the
conclusion was that nothing had been done incorrectly.
Nevertheless, the institution declared a commitment to
develop training materials to prevent such occurrences in
the future and stated that there is much to be learned from
this case.

In summary, the study by Brumme et al. [1] constitutes a
major Indigenous concern by violating both national and
international aspirational documents, which Canada has

committed to fully implement. Research in this domain
needs to consider that there is not only individual
ownership of biodata or samples taken, but a collective
ownership that needs to be considered and respected
regardless of the time the study started or type of data or
samples obtained. Only with Indigenous community
involvement in the research design or a formalized
community approval process could the samples be put to
use in a good way. We hope in the future more researchers
learn to consider the ethical issues that cross both Western
and Indigenous ethical boundaries.

Acknowledgements

This work was supported by a Canadian Institutes of
Health Research (CIHR) grant (PJT-162407) to L.C.

Conflicts of interest
There are no conflicts of interest.

Linda Chelico®, Alexandra King”, Jann Ticknorc't,
Michael McDonald”, Ron Rosenes®, Jason Mercredi',
Jack Saddleback®, Geri Bailey”, Malcolm King',
Saskatoon Tribal Council Health & Family Services
/\/Ilcrob/o/ogy, and Immunology, College of Medicine,
bDepartment of Medicine, College of Medicine, Uni-
versity of Saskatchewan, Saskatoon, Saskatchewan,
CA// Nations Hope Network Regina, Saskatchewan,
9W. Maurice Young Centre for Applied Ethics, School
of Population and Public Health, University of British
Columbia, Vancouver, British Columbia *Community
Hea/th Advocate and Researcher, Toronto Ontario,
TAIDS Saskatoon, 8OUTSaskatoon, "Saskatoon Tribal
Council Health & Family Services Inc., and 'Depart-
ment of Community Health and Epiclemio/ogy, College
of Medicine, University of Saskatchewan, Saskatoon,
Saskatchewan, Canada.

Correspondence to Linda Chelico, Department of
Biochemistry, Microbiology, and Immunology, College
of Medicine, University of Saskatchewan, Saskatoon,
Saskatchewan, Canada.

E-mail: linda.chelico@usask.ca

*Current address: Director,
Prince Edward Island, Canada.

ProjX, Charlottetown,

Received: 18 April 2019; revised: 30 January 2020;
accepted: 15 February 2020.

References

1. Brumme ZL, Kinloch NN, Sanche S, Wong A, Martin E, Cobar-
rubias KD, et al. Extensive host immune adaptation in a con-
centrated North American HIV epidemic. A/IDS 2018; 32:1927-
1938.

2. SHPL Team. Saskatchewan HIV strategy: mid-term implementa-
tion and progress report 2012. Saskatchewan, Canada: Govern-
ment of Saskatchewan; 2014.


mailto:linda.chelico@usask.ca

Correspondence

3. KawashimaY, Pfafferott K, Frater ], Matthews P, Payne R, Addo
M, et al. Adaptation of HIV-1 to human leukocyte antigen class
I. Nature 2009; 458:641-645.

4. Koga M, Kawana-Tachikawa A, Heckerman D, Odawara T,
Nakamura H, Koibuchi T, etal. Changes in impact of HLA class |
allele expression on HIV-1 plasma virus loads at a population
level over time. Microbiol Immunol 2010; 54:196-205.

5. Kawashima Y, Kuse N, Gatanaga H, Naruto T, Fujiwara M,
Dohki S, et al. Long-term control of HIV-1 in hemophiliacs
carrying slow-progressing allele HLA-B*5101. / Virol 2010;
84:7151-7160.

6. Dyck R, Bohm C, Klomp H. Increased frequency of HLA A2/
DR4 and A2/DR8 haplotypes in young Saskatchewan aborigi-
nal people with diabetic end-stage renal disease. Am / Nephrol
2003; 23:178-185.

7. The Canadian Press. New HIV strains in Saskatchewan lead to
faster progression of illness 2018. Toronto: The Canadian Press;
2018. Available from: https://www.cbc.ca/news/indigenous/
hiv-saskatchewan-indigenous-1.4762762. [Updated 26 July
2018]. [Accessed 20 October 2019].

8. Edwards K. In Saskatchewan, the Stanley verdict has re-opened
centuries-old wounds. Maclean’s 2018. Available from: https://
www.macleans.ca/news/canada/saskatchewan-racism-gerald-
stanley-colten-boushie/. [Accessed 20 October 2019].

9. Raine N. Panel discussion explores wider impacts of Stanley
trial. Fagle Feather News; 2019. Available from: https:/
www.eaglefeathernews.com/news/panel-discussion-explores-
wider-impacts-of-stanley-trial. [Accessed 20 October 2019].

10. Scrimshaw G. A killing in Saskatchewan. The New York Times
2018. Available from: https://www.nytimes.com/2018/02/15/
opinion/colten-boushie-killing-saskatchewan.html.  [Accessed
20 October 2019].

11. TaRCo Canada. Truth and reconciliation commission of Cana-
da: calls to action. Winnipeg, Manitoba; 2015.

12.  Edwards K. The Gerald Stanley verdict is a blow to reconcilia-
tion - and a terrifying one at that. Maclean’s 2018. Available
from:  https://www.macleans.ca/news/the-gerald-stanley-ver-
dict-is-a-blow-to-  reconciliation-and-a-terrifying-one-at-that/.
[Accessed 20 October 2019].

13. Arbour L, Cook D. DNA on loan: issues to consider when
carrying out genetic research with aboriginal families and
communities. Community Genet 2006; 9:153-160.

14. Panel on Research Ethics. In:  Government of Canada. editor.
Panel on Research Ethics — proposed revisions to TCPS 2 (2014)

Canada: Government of Canada; 2017.

15. Fayed ST, King A, King M, Macklin C, Demeria ], Rabbitskin
N, et al. In the eyes of Indigenous people in Canada: exposing
the underlying colonial etiology of hepatitis C and the imperative
for trauma-informed care. Can Liver / 2018; 1:115-129.

16. Hudson M, Beaton A, Milne M, Port W, Russull K, Smith B, et al.
He Tangata Kei Tua: Guidelines for Biobanking with Maori. In:
TMHTMIG Centre, editor. Hamilton, New Zealand: University
of Waikato; 2016.

17. McDonald M. The Governance of Health Research Involving
Human Subjects (HRIHS). In: Law Commission of Canada,
editor. Ottawa: Law Commission of Canada; 2000.

18. FNIaG Centre. The First Nations Principles of OCAP™.1998.
Now available: https:/fnigc.ca/ocap.

19. United Nations. United Nations declaration on the rights of
Indigenous peoples. 2007. Available from: https://www.un.org/
esa/socdev/unpfii/documents/DRIPS_en.pdf. [Accessed 20 Oc-
tober 2019].

20. McDonald M. Canadian Governance of health research invol-
ving human subjects: is anybody minding the store? Health Law
/2001; 9:1-21.

21. Advisory Committee of the People with AIDS. The Denver
principles. Geneva: UNAIDS; 1983.

22. O’Fallon BD, Fehren-Schmitz L. Native Americans experienced
a strong population bottleneck coincident with European con-
tact. Proc Natl Acad Sci U S A 2011; 108:20444-20448.

23. Mulligan CJ, Hunley K, Cole S, Long JC. Population genetics,
history, and health patterns in Native Americans. Annu Rev
Genomics Hum Genet 2004; 5:295-315.

24. Ward RH, Frazier BL, Dew-Jager K, Paabo S. Extensive mito-
chondrial diversity within a single Amerindian tribe. Proc Nat/
Acad Sci U S A 1991; 88:8720-8724.

25.  Wiwchar D. Genetic researcher uses Nuu-chah-nulth blood for
unapproved studies in genetic anthropology. Ha-Shilth-Sa
2000. Available from: https:/hashilthsa.com/archive/news/
2013-07-22/genetic-researcher-uses-nuu-chah-nulth-blood-un-
approved-studies-genetic-anth. [Accessed 20 October 2019].

26. Brumme ZL, Brumme CJ, Carlson J, Streeck H, John M, Eich-
baum Q, et al. Marked epitope- and allele-specific differences
in rates of mutation in human immunodeficiency type 1 (HIV-1)
Gag, Pol, and Nef cytotoxic T-lymphocyte epitopes in acute/
early HIV-1 infection. / Virol 2008; 82:9216-9227.

DOI:10.1097/QAD.0000000000002515

Pharmacokinetics of tenofovir disoproxyl fumarate/emtricitabine in a client on pre-exposure prophylaxis

after a total gastrectomy

Bariatric surgery can influence the pharmacokinetics of
HIV medication, as the pH in the gastrointestinal tract
increases and, depending on the type of bariatric surgery
(part of), the duodenum and jejunum are bypassed. A few
case reports and a small study have been published
on pharmacokinetics of emtricitabine (FTC) and/or
tenofovir in obese HIV patients that underwent bariatric
surgery, some showing a transient decrease in tenofovir
concentrations [1—3]. However, no data are present yet in
case of PrEP (pre-exposure prophylaxis) and bariatric

surgery.

We present the case of a man aged 32 years old, MSM,
who wanted to start PrEP. Due to hereditary diffuse
gastric cancer, he has had a total gastrectomy, with Roux
and Y anastomosis in 2011. Therefore, we monitored
FTC and tenofovir plasma concentrations, and, after
obtaining the pharmacokinetics results, investigated a
doubled dose regimen.

To determine Ciough, Tmax and area under the curve
(AUC)_o4p, two full pharmacokinetics curves of FTC and
tenofovir were drawn at approximately 0, 1, 2, 3, 4 and 8 h
after administration of tenofovir disoproxil fumarate
(TDF)/FTC. The predose concentrations were also used
as T'=24h results. The first curve was drawn after more
than 1 month of use of TDF/FTC once daily (245/
200mg) as PrEP. The second curve was recorded after 5
days use of a double dose TDF/FTC once daily (490/
400 mg). No PrEP was used in between. Before each start
of PrEP, the client tested negative for HIV. At the start of
PrEP at the standard dose, he was 1.84 m, 60.4 kg and had
an estimated glomerular filtration rate (Chronic Kidney
Disease Epidemiology Collaboration) of 144 ml/min/
1.73m>. At the start of the double dose he was 62.4 kg with
an eGFR of 128 ml/min/1.73 m”. Aspartate aminotrasfer-
ase and alanine transaminase were normal. Nucleoside
reverse transcriptase inhibitor plasma levels were measured
by a validated liquid chromatography-mass spectrometry
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