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Abstract

Cancer is an important comorbidity and healthcare concern
for people living with the human immunodeficiency virus
(HIV). Researchers have quantified the burden of cancer
among people living with HIV in Ontario using administra-
tive and registry-linked data held at ICES. Findings showed
that although cancer incidence has declined over time,
people living with HIV remain at a greater risk for cancers
with infectious causes compared with HIV-negative people.
There is a need for comprehensive HIV care that includes
cancer prevention strategies.

The Issue

Antiretroviral therapy (ART) has improved quality of life and
increased life expectancy among people living with the human
immunodeficiency virus (HIV). Because of this, patterns of
morbidity and mortality are changing among people living
with HIV who are receiving ART. The focus of care has shifted
away from immunodeficiency-related opportunistic infections,
such as pneumocystis pneumonia, which are more frequent or
severe in people with weakened immune systems. Instead,
HIV care today places more emphasis on the prevention and
management of chronic comorbidities.

In 2020, there were an estimated 62,790 people aging
with HIV in Canada, with 23,380 living in Ontario (PHAC
2022). A study examining cause-specific deaths among people
living with HIV in Ontario from 1995 to 2014 found a shift
in the leading causes of death. Death was increasingly due
to common chronic conditions — predominantly cancer and
cardiovascular disease — rather than due to an HIV infection
itself (Burchell et al. 2019). In fact, the highest proportional
increases from 1995 to 2014 for other causes of death were first
for cancer (4.0% to 18.0%), and then for cardiovascular disease
(3.0% to 12.2%) and other non-communicable diseases (4.3%
to 15.7%) (Burchell et al. 2019).

As these changes in cause-specific mortality suggest, cancer
is a significant comorbidity and healthcare concern for people
living with HIV. Internationally, longitudinal studies have

6 Healthcare Quarterly Vol. 26 No. 1 2023

demonstrated higher rates of cancer among people living with
HIV, compared with the general population (Yuan et al. 2022).
This higher risk is largely driven by infection with oncogenic
pathogens. HIV is classified by the International Agency
for Research on Cancer as an oncogenic virus that induces
immunosuppression and reduces immune surveillance — that
is, the ability of the immune system to detect and destroy
other oncogenic viruses, bacteria and pre-cancerous cells
(Bouvard et al. 2009). A higher prevalence of known cancer
risk factors, such as smoking, among people living with HIV
is also a contributor (Bekele et al. 2017).

Cancer patterns observed in one HIV population or setting
may or may not apply to another because the local epide-
miology of HIV, other oncogenic infections, other cancer
risk factors and cancer screening coverage vary substan-
tially between countries and populations. In this report, we
highlight two recent population-based studies conducted at
ICES that characterized trends in the incidence of cancers in
people living with HIV in Ontario. The studies used data from
linked administrative healthcare databases, the Ontario cancer
registry and an administrative registry of individuals diagnosed
with HIV according to a validated case-finding algorithm of
three physician billing claims for an HIV-related visit within
the past three years (Antoniou et al. 2011).

Cancer incidence trends among people living with
HIV in Ontario

A recent study examined trends in the burden of cancer among
adults with HIV in Ontario from 1997 to 2020 and found
that there were 1,275 newly diagnosed cancers, about half
of which were cancers with known infectious causes
(Nicolau et al. 2022).

The most diagnosed cancers were non-Hodgkin lymphoma,
Kaposi sarcoma and prostate, lung, anal and colorectal cancers;
these cancers accounted for about half of all cancers diagnosed
in people living with HIV in Ontario. There was an overall
decrease in the incidence of any cancer over the 24-year study
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period (Figure 1). However, this overall decrease in cancer
incidence was driven by a considerable decrease in the incidence
of cancers more likely to occur with the onset of acquired
immunodeficiency syndrome (AIDS), or “AIDS-defining
cancers,” which are Kaposi sarcoma, non-Hodgkin lymphoma
and invasive cervical cancer. The incidence of cancers that do
not have an infectious cause remained stable over the study
follow-up and contributed to the greatest burden of disease.

Comparing cancer burden among people with and
without HIV

A follow-up study compared trends in the burden of cancer
among people living with and without HIV in Ontario from
1996 to 2020 (Nicolau et al. 2023). The study investigated
whether people living with HIV were at a greater risk for
certain cancers than people without HIV. Findings revealed

FIGURE 1.

a significantly higher risk of infection-related cancers, but not
infection-unrelated cancers, among people living with HIV
compared to people without HIV (Figure 2), particularly for
anal and liver cancers. The elevated rate of infection-related
cancers by 2020 highlighted the importance of early and
sustained ART along with cancer screening and prevention
measures.

Implications

Timely HIV diagnosis, linkage to medical care and engage-
ment in care are important elements of the HIV care pathway
for HIV prevention and ART adherence. Successful ART can
dramatically improve health, reduce the risk of transmission
and improve immune function. Improved immune function
and immune surveillance may decrease the risk of cancers that
are caused by oncogenic viruses. Unfortunately, long delays

Age-standardized incidence rate (per 100,000 person-years) of first primary cancers among people living with HIV,
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from HIV infection to diagnosis are common. In a study of
people newly diagnosed with HIV in Ontario between 1999
and 2013, 53% were diagnosed late (Wilton et al. 2019); risk
factors included older age, heterosexual orientation (among
men) and identifying as a racialized person and/or being an
immigrant to Canada.

Although engagement in care has improved over time
among people diagnosed with HIV in Ontario, there remain
gaps where improvement is needed. In 2020, 11% of people
diagnosed with HIV were not in care, 13% were in care but
not on ART and 15% were on ART but not virally suppressed
(OHESI 2022). In addition, 14% were not linked to care
within three months of diagnosis and 27% did not achieve
viral suppression within six months.

As more people living with HIV age, there is an opportunity
for HIV care to incorporate upstream prevention of cancer.
Strategies include vaccinating against human papillomavirus
(HPV) and hepatitis B virus, treating hepatitis B and hepatitis
C virus infections, encouraging smoking cessation and cancer
screening. The primary care setting would be the natural
location for such preventive care, and evidence suggests that
many living with HIV in Ontario have such access. Between
2009 and 2012, most individuals living with HIV had a family
physician, and over half (55%) had most, if not all, of their HIV
care visits with their family physician (Kendall et al. 2015).

That said, there are opportunities to improve cancer
screening uptake. In Ontario, there is a lower uptake of breast,
colorectal and cervical cancer screening — all of which have
formalized screening programs — among people living with
HIV compared to the general population (Antoniou et al.
2015; Burchell et al. 2018; Kendall et al. 2017). Many living
with HIV will be eligible for the new lung cancer-screening
program as histories of tobacco smoking are common in this
population (Bekele et al. 2017).

Conclusion

Efforts to expand cancer prevention for people living with
HIV will need to overcome barriers at the person, provider
and system levels. HIV-specific primary care services may
receive greater emphasis over routine non-HIV—specific health
screening, suggesting that quality improvement initiatives may
be helpful in increasing cancer-screening uptake. In addition,
there are known disparities by race, immigration status and
socioeconomic factors for cancer screening that may be exacer-
bated among people living with HIV (Buchman et al. 2016;
Lofters et al. 2011; Nnorom et al. 2019). The identification of
these disparities points to a larger issue regarding health equity
and results in broader implications for cancer outcomes and the

burden of disease.

References

Antoniou, T., N. Jembere, R. Saskin, A. Kopp and R.H. Glazier.
2015. A Population-Based Study of the Extent of Colorectal Cancer
Screening in Men with HIV. BMC Health Services Research 15:
51. doi:10.1186/s12913-015-0711-9.

Antoniou, T., B. Zagorski, M.R. Loutfy, C. Strike and R.H. Glazier.
2011. Validation of Case-Finding Algorithms Derived from
Administrative Data for Identifying Adults Living with Human
Immunodeficiency Virus Infection. PLoS One 6(6):
€21748. doi:10.1371/journal.pone.0021748.

Bekele, T., S. Rueda, S. Gardner, J. Raboud, M. Smieja, R.
Kennedy etal. 2017. Trends and Correlates of Cigarette Smokingand
Its Impacts on Health-Related Quality of Life among People Living
with HIV: Findings from the Ontario HIV Treatment Network
Cohort Study, 2008-2014. AIDS Patient Care STDs 31(2):
49-59. d0i:10.1089/apc.2016.0174.

Bouvard, V., R. Baan, K. Straif, Y. Grosse, B. Secretan, F.E.
Ghissassi et al. 2009. A Review of Human Carcinogens — Part B:
Biological Agents. The Lancet Oncology 10(4): 321-22. doi:10.1016/
$1470-2045(09)70096-8.

Buchman, S., L. Rozmovits and R.H. Glazier. 2016. Equity and
Practice Issues in Colorectal Cancer Screening: Mixed-Methods

Study. Canadian Family Physician 62(4): e186-93.

8 Healthcare Quarterly Vol. 26 No. 1 2023

Burchell, A.N., C.E. Kendall, S.Y. Cheng, A. Lofters, M. Cotterchio,
A.M. Bayoumi etal. 2018. Cervical Cancer Screening Uptake among
HIV-Positive Women in Ontario, Canada: A Population-Based
Retrospective Cohort Study. Preventive Medicine 107:
14-20. doi:10.1016/j.ypmed.2017.11.023.

Burchell, A.N., J. Raboud, J. Donelle, M.R. Loutfy, S.B. Rourke, T.
Rogers et al. 2019. Cause-Specific Mortality among HIV-Infected
People in Ontario, 1995-2014: A Population-Based Retrospective
Cohort Study. CMAJ Open7(1): E1-E7. doi:10.9778/cmajo.20180159.

Kendall, C.E., M. Taljjaard, J. Younger, W. Hogg, R.H. Glazier and
D.G. Manuel. 2015. A Population-Based Study Comparing Patterns
of Care Delivery on the Quality of Care for Persons Living with HIV
in Ontario. BMJ Open 5(5): e¢007428. doi:10.1136/
bmjopen-2014-007428.

Kendall, C.E., S. Walmsley, C. Lau, N. Jembere, A.N. Burchell, M.
Loutfy et al. 2017. A Cross-Sectional Population-Based Study of
Breast Cancer Screening among Women with HIV in Ontario,
Canada. CMAJ Open 5(3): E673—81. doi:10.9778/cmajo.20170038.
Lofters, A.K., R. Moineddin, S.W. Hwang and R.H. Glazier. 2011.
Predictors of Low Cervical Cancer Screening among Immigrant
Women in Ontario, Canada. BMC Women’s Health 11: 20.
doi:10.1186/1472-6874-11-20.



loana Nicolau and Ann Burchell Cancer Risk among Adults Living with HIV in Ontario

Nicolau, I.A., T. Antoniou, ].D. Brooks, R. Moineddin, C. Cooper,
M. Cotterchio et al. 2022. The Burden of Cancer among People
Living with HIV in Ontario, Canada, 1997-2020: A Retrospective
Population-Based Cohort Study Using Administrative Health Data.
CMAJ Open 10(3): E666-74. doi:10.9778/cmajo.20220012.

Nicolau, I.A., R. Moineddin, T. Antoniou, J.D. Brooks, J.L. Gillis,
C.E. Kendall et al. 2023. Comparing Trends in Infection-Related and
Infection-Unrelated Cancer Incidence among People with and
without HIV: A Population-Based Matched Cohort Study Using
Administrative Health Data in Ontario, Canada, 1996-2020
[In press]. CMAJ Open.

Nnorom, O., N. Findlay, N.K. Lee-Foon, A.A. Jain, C.P. Ziegler, F.E.
Scott et al. 2019. Dying to Learn: A Scoping Review of Breast and
Cervical Cancer Studies Focusing on Black Canadian Women.
Journal of Health Care for the Poor and Underserved 30(4):
1331-59. doi:10.1353/hpu.2019.0100.

Ontario HIV Epidemiology and Surveillance Initiative (OHESI).
2022, August 22. New Report on HIV Diagnoses in Ontario, 2020.
Retrieved January 25, 2023. <https://www.ohesi.ca/
new-report-on-hiv-diagnoses-in-ontario-2020/>.

Public Health Agency of Canada (PHAC). 2020. Estimates of HIV
Incidence, Prevalence and Canada’s Progress on Meeting the 90-90-90
HIV Targets, 2020. Retrieved January 25, 2023. <https://www.
canada.ca/content/dam/phac-aspc/documents/services/
publications/diseases-conditions/estimates-hiv-incidence-prevalence-
canada-meeting-90-90-90-targets-2020/estimates-hiv-incidence-
prevalence-canada-meeting-90-90-90-targets-2020.pdf>.

Wilton, J., L. Light, S. Gardner, B. Rachlis, T. Conway, C.
Cooper et al. 2019. Late Diagnosis, Delayed Presentation and Late
Presentation among Persons Enrolled in a Clinical HIV Cohort in
Ontario, Canada (1999-2013). HIV Medicine 20(2): 110-20.
doi:10.1111/hiv.12686.

Yuan, T., Y. Hu, X. Zhou, L. Yang, H. Wang, L. Li et al. 2022.
Incidence and Mortality of Non-AIDS-Defining Cancers among

People Living with HIV: A Systematic Review and Meta-Analysis.
eClinicalMedicine 52: 101613. doi:10.1016/j.eclinm.2022.101613.

About the Authors

loana A. Nicolau is a PhD candidate with the Dalla Lana School
of Public Health at the University of Toronto and a student at
ICES inToronto, ON.

Ann N. Burchell, PhD, is a scientist with the Department of
Family and Community Medicine and MAP Centre for

Urban Health at St. Michael's Hospital and an adjunct scientist
at ICES in Toronto, ON. She can be reached by e-mail at
ann.burchell@unityhealth.to.

Healthcare Quarterly Vol. 26 No. 1 2023 9


https://www.ohesi.ca/new-report-on-hiv-diagnoses-in-ontario-2020/
https://www.ohesi.ca/new-report-on-hiv-diagnoses-in-ontario-2020/
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.pdf
mailto:ann.burchell@unityhealth.to

