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C ancer is an important comorbidity among people 
living with HIV, given increased longevity owing to 
combination antiretroviral therapy (ART).1–4 The 

risk of cancer is reportedly higher in people with HIV than 
the general population,5,6 reflecting a complex interplay 
between various component causes of cancer, including 
HIV-related immunosuppression,7 decreased immune sur-
veillance of oncogenic coinfections8 and a higher prevalence 
of known cancer risk factors such as smoking and alcohol 
use.9 In large studies in North America and Europe, rates of 
AIDS-defining cancers (ADCs) — including Kaposi sar-
coma, non-Hodgkin lymphoma and invasive cervical can-
cer — declined markedly in the years after the introduction 
of combination ART. Non-ADCs (NADCs) now constitute 
most cancers among people with HIV, with an estimated 
2-times higher risk of NADC6,10 in the ART era compared 
with pre-ART.3,6,11,12 Specifically, rates of infection-related 

NADCs have increased, including anal cancer related to 
human papillomavirus (HPV), and liver cancer related to 
hepatitis B and C.5,6 Similarly, in British Columbia from 
1997 to 2018, rates of ADCs declined from 15.4 to 3.0 per 
1000 person-years and infection-unrelated cancers rose from 
1.2 to 4.1 per 1000 person-years.13 In Ontario, cancer was 
the most common cause of death among people with HIV 
after HIV/AIDS from 1995 to 2014.4
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Background: With combination antiretroviral therapy (ART) and increased longevity, cancer is a leading cause of morbidity among 
people with HIV. We characterized trends in cancer burden among people with HIV in Ontario, Canada, between 1997 and 2020.

Methods: We conducted a population-based, retrospective cohort study of adults with HIV using linked administrative health data-
bases from Jan. 1, 1997, to Nov. 1, 2020. We grouped cancers as infection-related AIDS-defining cancers (ADCs), infection-related 
non-ADCs (NADCs) and infection-unrelated cancers. We calculated age-standardized incidence rates per 100 000 person-years with 
95% confidence intervals (CIs) using direct standardization, stratified by calendar period and sex. We also calculated limited-duration 
prevalence.

Results: Among 19 403 adults living with HIV (79% males), 1275 incident cancers were diagnosed. From 1997–2000 to 2016–
2020, we saw a decrease in the incidence of all cancers (1113.9 [95% CI 657.7–1765.6] to 683.5 [95% CI 613.4–759.4] per 
100 000 person-years), ADCs (403.1 [95% CI 194.2–739.0] to 103.8 [95% CI 79.2–133.6] per 100 000 person-years) and infection-
related NADCs (196.6 [95% CI 37.9–591.9] to 121.9 [95% CI 94.3–154.9] per 100 000 person-years). The incidence of infection-
unrelated cancers was stable at 451.0 per 100 000 person-years (95% CI 410.3–494.7). The incidence of cancer among females 
increased over time but was similar to that of males in 2016–2020.

Interpretation: Over a 24-year period, the incidence of cancer decreased overall, largely driven by a considerable decrease in the 
incidence of ADC, whereas the incidence of infection-unrelated cancer remained unchanged and contributed to the greatest burden 
of cancer. These findings could reflect combination ART–mediated changes in infectious comorbidity and increased life expectancy; 
targeted cancer screening and prevention strategies are needed.
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As the epidemiology of cancer among people with HIV 
evolves, it is crucial to produce timely population-based esti-
mates to inform prevention and care service planning.5,6 How-
ever, most North American studies quantifying cancer trends 
among people with HIV have been conducted in the United 
States,5,6,10–12,14–19 with few in Canada.13,20,21 Findings from the 
US may not be generalizable to Canada, where cancer diag-
nosis and treatment is less likely to be influenced by disparities 
in health insurance status, given its publicly funded health 
insurance program for medically necessary services22,23 and 
screening programs for breast, cervical and colorectal cancers 
in most provinces and territories.24,25 Equally important is to 
have local, context-specific data to guide medical care and 
shared clinical decision-making at the community level. His-
torical differences in HIV epidemics and modes of HIV 
acquisition may influence cancer patterns based on the local 
epidemiology of coinfection with oncogenic infectious agents. 
For example, in BC, a higher proportion of people with HIV 
acquired HIV infection through sharing of injection drug 
equipment, suggesting higher risk for cancers caused by hepa-
titis viruses, whereas in Ontario, where sexual transmission is 
a more common mode of HIV acquisition, HPV-related can-
cers may be more likely.26 

Ontario is the province with the highest number of people 
living with HIV in Canada; in 2017–2018, over 40% of new 
HIV infections in Canada occurred in Ontario.27,28 Therefore, 
we sought to estimate the incidence and prevalence of cancer 
from 1997 to 2020 among people with HIV in Ontario.

Methods

Study design and setting
We conducted a retrospective cohort study of cancer trends, 
from Jan. 1, 1997, to Nov. 1, 2020, among people with HIV 
using linked administrative health data sets available at ICES, 
an independent, nonprofit research institute whose legal sta-
tus under Ontario’s health information privacy law allows it to 
collect and analyze health care and demographic data, without 
consent, for health system evaluation and improvement. The 
study was reported using the Reporting of Studies Conducted 
Using Observational Routinely-Collected Health Data 
(RECORD) checklist.29

Participants
We identified adults (age ≥ 18 yr) with HIV using the 
Ontario HIV Database (OHIVD), an administrative registry 
of individuals with diagnosed HIV. We identified this popu-
lation using a validated case-finding algorithm of 3 physician 
billing claims for an HIV-related visit within 3 years (codes 
042–044 and B20–B24 in the 9th and 10th revisions of the 
International Classification of Diseases, respectively) in the 
Ontario Health Insurance Plan database (sensitivity 96.2%, 
specificity 99.6%).30 We excluded individuals who were 
missing information for age, sex or census district; who were 
out of province at cohort entry; who had less than 1 year of 
follow-up; or who had a cancer diagnosis before their diag-
nosis with HIV. 

Cohort entry (baseline) was the earliest record of an HIV-
related diagnostic code in the OHIVD case-finding algorithm. 
Individuals could enter the cohort from Jan. 1, 1996, to 
Nov. 1, 2019. Time at risk for incident cancers excluded the 
first 365 days of observation to avoid inclusion of cancers prev-
alent at HIV diagnosis.12,18,19 That is, we followed participants 
from 365 days after their cohort entry date to the earliest date 
of cancer diagnosis, date of death, loss to follow-up or Nov. 1, 
2020. We defined loss to follow-up as no record of death and 
no contact with the health care system for at least 5 years; we 
censored individuals 5 years after the date of last contact.31–33

Data sources
We ascertained cancer diagnoses using the Ontario Cancer 
Registry, a passive registry containing data on incident cases of 
malignant neoplasia for all Ontario residents.34,35 We used the 
Canadian Institute for Health Information’s Discharge 
Abstract Database to identify hospital admissions and the Reg-
istered Persons Database (RPDB), a registry of all Ontario res-
idents eligible for health insurance, for demographic and date 
of death data. We obtained neighbourhood-level income and 
rurality information based on postal code information. Finally, 
we used the Immigration, Refugees and Citizenship Canada 
Permanent Resident Database to identify immigrants to 
Ontario and their country of origin. The data sets were linked 
using unique encoded identifiers and analyzed at ICES.36–38

Outcome
The primary and secondary outcomes were incident and preva-
lent cancers, respectively. We classified first primary cancer 
sites using the International Agency for Research on Cancer’s 
(IARC) multiple primary coding rules39 and the International 
Classification of Diseases for Oncology, Third Edition.40 We grouped 
cancers as infection-unrelated and infection-related cancers, 
based on the IARC Group 1 biological agents classification.7 
We further examined ADC and infection-related NADC sepa-
rately to facilitate comparisons with other studies (Appendix 1, 
Supplemental Table 1A, available at www.cmajopen.ca/content​
/10/3/E666/suppl/DC1).

Statistical analysis
We computed descriptive statistics for baseline continuous 
(median, interquartile range [IQR]) and categorical variables 
(n, %), including age, sex, rurality, neighbourhood income 
quintile, comorbidity burden, resource use, region of birth 
and immigration status. We used standardized differences to 
compare baseline characteristics between females and males, 
with a difference of less than 0.1 indicating good intergroup 
balance for a given variable.41 We used the Johns Hopkins 
Adjusted Clinical Group System Version 10 to measure 
comorbidity burden and to quantify expected use of health 
care resources into Resource Utilization Bands in the 2 years 
preceding cohort entry.42

We estimated age-standardized incidence rates by direct 
standardization, with corresponding 95% confidence inter-
vals (CIs), using the gamma distribution method,43 and strati-
fied them by calendar period and sex. We chose the 2011 
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Canadian population as the reference population given its use 
as a standard for provincial and national cancer esti-
mates.25,44,45 We used the Cochran–Armitage test of trend 
across calendar periods, using the χ2 statistic (with 1 degree of 
freedom) and p  value. We conducted a sensitivity analysis 
excluding the COVID-19 pandemic months, from Jan. 1, 
2020, to Nov. 1, 2020, and compared the prepandemic and 
peripandemic trends in incidence.

We estimated limited-duration prevalence for 2-, 5- and 
10-year periods for individuals who were alive on Nov. 1, 
2020, using the counting method,46 and stratified them by sex.

We performed analyses using SAS Enterprise Guide and 
created figures using STATA.

Ethics approval
The research ethics boards of St. Michael’s Hospital 
(No.  19-113), Toronto, and University of Toronto 
(No. 00038757) approved the study.

Results

Among 23 151 people diagnosed with HIV, 19 403 were 
included in the study (Figure 1). Most were male, born in 
Canada and lived in urban centres (Table 1). The median age 
at baseline was 36 (IQR 30–44) years. Compared with males, 
females were less likely to enter the cohort in the early combi-
nation ART era (1997–1999), more likely to live in the lowest 
neighbourhood income quintile, more likely to be born in a 
country with high HIV prevalence, more likely to have 
recently immigrated to Canada or immigrated after an HIV 
diagnosis, more likely to have a high comorbidity burden at 
baseline and more likely to have high resource use (Table 1).

There were 1275 incident first primary cancers over 
193 527 person-years of observation (median 9 [IQR 4–15] 
yr), of which 631 (49.5%) and 644 (50.5%) were infection-
unrelated and infection-related cancers, respectively. Most 
(n  = 386, 60.0%) infection-related cancers were ADCs 
(Table  2). Compared with females, males had a higher pro-
portion of ADCs and infection-related NADCs (Table 2). Of 
239 cancers diagnosed among females, most were infection-
unrelated cancers (n = 153, 64.0%).

From 1997 to 2020, non-Hodgkin lymphoma (19.1%), 
Kaposi sarcoma (12.6%), prostate (10.4%), lung (8.0%), anal 
(8.8%–9.4%) and colorectal cancer (5.9%) were the most 
common cancers among males, accounting for more than 
65% of all cancers diagnosed among males (Appendix 1, 
Supplemental Table 2A). Among females, breast (18.0%), 
non-Hodgkin lymphoma (15.9%), lung (10.0%), thyroid 
(6.7%) and upper genital tract cancer (6.3%) were the most 
common cancers, constituting 57% of cancers diagnosed 
among females (Table 2). These trends persisted in the most 
recent calendar period (2016–2020), apart from cervical can-
cer displacing thyroid cancer from the top 5 most common 
cancers among females (data not shown).

Incidence trends
From the early combination ART era (1997–2000) to 2016–
2020, the age-standardized incidence of cancer declined from 
1113.9 (95% CI 657.7–1765.6) to 683.5 (95% CI 613.4–
759.4) cases per 100 000 person-years (p-trend < 0.001) 
(Figure  2; Appendix 1, Supplemental Table 3A). Similarly, 
the age-standardized incidence of infection-related cancer 
declined from 599.7 (95% CI 310.7–1045.6) to 225.6 (95% 
CI 188.0–268.6) per 100 000 person-years (p-trend < 0.001). 
The slope of the age-standardized rate of infection-unrelated 
cancers was relatively stable (p-trend 0.056; 451.0 per 100 000 
person-years, 95% CI 410.3–494.7) (Figure 2), although the 
crude rate increased from 255.1 to 393.3 per 100 000 person-
years (Appendix 1, Supplemental Figure 1A).

From 1997–2000 to 2016–2020, we observed declines in 
the age-standardized incidence of ADC, from 403.1 (95% CI 
194.2–739.0) to 103.8 (95% CI 79.2–133.6) cases per 100 000 
person-years (p-trend < 0.001), and of infection-related 
NADC, from 196.6 (95% CI 37.9–591.9) to 121.9 (95% CI 
94.3–154.9) per 100 000 person-years (p-trend < 0.001) 
(Figure 2). In contrast, the crude rate increased between 1997 
and 2015 (Appendix 1, Supplemental Figure 1A). The sensitiv-
ity analysis excluding the COVID-19 pandemic year showed 
that the incidence trends remained the same (data not shown).

Among males, the age-standardized incidence of cancer 
decreased over time from 1311.4 (95% CI 735.2–2160.5) to 
681.8 (95% CI 603.7–767.2) per 100 000 person-years (p-trend 
< 0.001) (Figure 3; Appendix 1, Supplemental Table 4A). This 
was largely driven by the considerable decline in infection-related 
cancers (from 711.2 [95% CI 347.9–1290.3] to 241.3 [95% CI 
197.8–291.5] per 100 000 person-years; p-trend < 0.001).

Among females, the age-standardized incidence of cancer 
increased from 375.8 (95% CI 105.3–948.6) to 690.5 (95% CI 
538.9–871.4) per 100 000 person-years (p-trend < 0.001) 

Individuals who received diagnoses of 
HIV and who accessed care

between Jan. 1,1996, and Nov. 1, 2019, 
in the Ontario HIV Database

n = 23 151 

Excluded  n = 3748
• Missing age and sex, missing 
 census district or out of province 
 at baseline  n = 216
• Cancer diagnosis preceded 
 HIV diagnosis  n = 866
• Age < 18 yr  n = 1810
• < 1 yr of follow-up  n = 856

Study cohort
n = 19 403

Figure 1: Study flow chart.
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Table 1: Distribution of baseline characteristics of adults living with HIV in Ontario, Canada, 1997–2020

Characteristic

No. (%) of participants*

Standardized 
difference†

Female 
n = 4109

Male 
n = 15 294

Total 
n = 19 403

Age yr, median (IQR) 35 (29–44) 37 (30–44) 36 (30–44) 0.06

Age category, yr

    18–29 1099 (26.7) 3663 (24.0) 4762 (24.5) 0.06

    30–39 1496 (36.4) 5659 (37.0) 7155 (36.9) 0.01

    40–49 857 (20.9) 3857 (25.2) 4714 (24.3) 0.10

    50–59 382 (9.3) 1540 (10.1) 1922 (9.9) 0.03

    60–69 157 (3.8) 419 (2.7) 576 (3.0) 0.06

    70–79 67 (1.6) 119 (0.8) 186 (1.0) 0.08

    ≥ 80 51 (1.2) 37 (0.2) 88 (0.5) 0.12

Period of cohort entry

    1997–1999 579 (14.1) 2787 (18.2) 3366 (17.3) 0.11

    2000–2003 642 (15.6) 2296 (15.0) 2938 (15.1) 0.02

    2004–2007 778 (18.9) 2425 (15.9) 3203 (16.5) 0.08

    2008–2011 728 (17.7) 2444 (16.0) 3172 (16.3) 0.05

    2012–2015 640 (15.6) 2603 (17.0) 3243 (16.7) 0.04

    2016–2020 742 (18.1) 2739 (17.9) 3481 (17.9) 0.01

Neighbourhood income quintile

    Missing 24 (0.6) 94 (0.6) 118 (0.6) 0

    1 (lowest) 1845 (44.9) 4661 (30.5) 6506 (33.5) 0.30

    2 893 (21.7) 3389 (22.2) 4282 (22.1) 0.01

    3 573 (13.9) 2600 (17.0) 3173 (16.4) 0.08

    4 418 (10.2) 2254 (14.7) 2672 (13.8) 0.14

    5 (highest) 356 (8.7) 2296 (15.0) 2652 (13.7) 0.20

Rurality

    Missing 13 (0.3) 30 (0.2) 43 (0.2) 0.02

    Urban 3949 (96.1) 14 703 (96.1) 18 652 (96.1) 0

    Rural 147 (3.6) 561 (3.7) 708 (3.6) 0

Region of birth

    Born in Canada 2513 (61.2) 11 972 (78.3) 14 485 (74.7) 0.38

    Immigrant born in a country with low HIV prevalence 499 (12.1) 2174 (14.2) 2673 (13.8) 0.06

    Immigrant born in a country with high HIV prevalence‡ 1097 (26.7) 1148 (7.5) 2245 (11.6) 0.53

Immigration status

    Long-term resident (Born in Canada or immigrated before 1986) 2513 (61.2) 11 972 (78.3) 14 485 (74.7) 0.38

    Long-term immigrant (≥ 10 yr in Canada) 254 (6.2) 1025 (6.7) 1279 (6.6) 0.02

    Recent immigrant to Canada (0–10 yr in Canada) 776 (18.9) 1664 (10.9) 2440 (12.6) 0.23

    Immigrated after HIV diagnosis 566 (13.8) 633 (4.1) 1199 (6.2) 0.34

Comorbidity burden (number of CADGs)§

    Low (1–4 CADGs) 1560 (38.0) 6135 (40.1) 7695 (39.7) 0.04

    Moderate (5–9 CADGs) 1422 (34.6) 6619 (43.3) 8041 (41.4) 0.18

    High (10–12 CADGs) 1127 (27.4) 2540 (16.6) 3667 (18.9) 0.26

RUB¶

    Low expected resource use (0–2 RUBs) 1–5 (< 0.1) 15–19 (< 0.1) 20 0.01

    Moderate expected resource use (3 RUBs) 2089 (50.8) 8876 (58.0) 10 965 (56.5) 0.14

    High expected resource use (4–5 RUBs) 2015–2019 (49.1) 6399–6403 (41.9) 8418 (43.4) 0.15

Note: CADG = collapsed Aggregated Diagnosis Groups, IQR = interquartile range, RUB = Resource Utilization Band.
*Unless indicated otherwise. Ranges are shown to suppress small cell sizes.
†More than 0.1 was considered a meaningful standardized difference. 
‡Regions of Africa and the Caribbean were considered regions with high HIV prevalence.
§Comorbidity burden, based on type of illness in the 2 years preceding cohort entry, was assessed using the Johns Hopkins Adjusted Clinical Group System CADGs, with 
fewer than 5 CADGs indicating low burden, 5–9 CADGs indicating medium burden and 10–12 CADGs indicating high burden.
¶Expected health care use was assessed using the Johns Hopkins Adjusted Clinical Group RUBs, based on 6 categories, with 0 being no health care use and 5 being the 
highest expected use.
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(Figure 3; Appendix 1, Supplemental Table 4A). The largest 
increase occurred for infection-unrelated cancers, which 
increased from 281.6 (95% CI 50.8–872.4) to 523.4 (95% CI 
390.8–686.6) cases per 100 000 person-years (p-trend < 0.001).

Crude incidence rates of the top 5 most common can-
cers among males and females are included in a supplemen-
tal analysis (Appendix 1, Table 5A). We were unable to 
estimate age-standardized sex-specific rates because of small 
cell sizes.

Prevalence
Among the 17 181 people alive on Nov. 1, 2020, 0.8% 
(n = 139), 1.8% (n = 313) and 3.0% (n = 510) had a cancer 
diagnosis in the past 2, 5 and 10 years, respectively 
(Table  3). Prevalence proportions were highest for 
infection-unrelated cancers, followed by infection-related 
cancers (Table 3). There were no significant differences in 
2-, 5- and 10-year prevalence proportions between males 
and females (data not shown).

Table 2: Incident primary cancers diagnosed among people with HIV in Ontario, Canada, 1997–2020

Variable

No. (%) of incident cancers*

Females 
n = 239 

Males 
n = 1036

Total cohort 
n = 1275

Infection-unrelated cancers 153 (64.0) 478 (46.1) 631 (49.5)

All infection-related cancers 86 (36.0) 558 (53.9) 644 (50.5)

    ADCs 57 (23.8) 329 (31.8) 386 (30.3)

    Infection-related NADCs 29 (12.1) 229 (22.1) 258 (20.2)

All NADCs (infection-unrelated and infection-related NADCs) 182 (76.1) 707 (68.2) 889 (69.7)

Note: ADC = AIDS-defining cancer, NADC = non-AIDS defining cancer.
*Column percentages do not sum to 100% as cancers can be in more than 1 category.
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Figure 2: Age-standardized incidence per 100 000 person-years of first primary cancers among people with HIV, by calendar period and cancer 
category. Note: ADC = AIDS-defining cancer, CI = confidence interval, NADC = non-AIDS-defining cancer.
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Table 3: Two-, 5- and 10-year person-based prevalence of cancer as of end of follow-up (Nov. 1, 2020)

Variable

No. of people 
diagnosed with 

cancer
Prevalence, % 

(95% CI)

2-year prevalence (cancers diagnosed since 2018)

    All cancers 139 0.8 (0.7–0.9)

    Infection-unrelated cancer 91 0.5 (0.4–0.6)

    Infection-related cancer 48 0.3 (0.2–0.4)

    Infection-related NADC 26 0.2 (0.1–0.2)

    ADC 22 0.1 (0.1–0.2)

5-year prevalence (cancers diagnosed since 2015)

    All cancers 313 1.8 (1.6–2.0)

    Infection-unrelated cancer 197 1.2 (1.0–1.3)

    Infection-related cancer 116 0.7 (0.5–0.8)

    Infection-related NADC 60 0.3 (0.3–0.4)

    ADC 56 0.3 (0.2–0.4)

10-year prevalence (cancers diagnosed since 2010)

    All cancers 510 3.0 (2.7–3.2)

    Infection-unrelated cancer 289 1.7 (1.5–1.9)

    Infection-related cancer 221 1.3 (1.1–1.5)

    Infection-related NADC 103 0.6 (0.5–0.7)

    ADC 118 0.7 (0.6–0.8)

Note: ADC = AIDS-defining cancer, CI = confidence interval, NADC = non-AIDS defining cancer.
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Figure 3: Age-standardized incidence per 100 000 person-years of first primary cancers among people with HIV, by calendar period and sex. 
Note: CI = confidence interval.
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Interpretation

In this large, population-based cohort in Ontario, Canada, 
more than 1000 incident cancers occurred among people with 
HIV over more than 190 000 person-years of follow-up. Pros-
tate, lung, anal (HPV-related), Kaposi sarcoma and non-
Hodgkin lymphoma accounted for 54% of all cancers in peo-
ple with HIV. These findings are congruent with modelling 
projections of lung and prostate cancers being the most com-
mon cancer types among people with HIV by 2030.47

Consistent with previous Canadian and other North 
American studies, we observed a shift in cancer burden from 
predominantly ADCs to NADCs, corresponding to the 
period of modern ART.5,6,10–13,15,20,21,48 We detected a down-
ward trend in the age-adjusted overall incidence of cancer 
from 1997 to 2020, driven mainly by the considerable 
decrease in ADC incidence. Incidence rates of infection-
unrelated cancer were stable over time, whereas we saw a 
decline in infection-related NADC, which slowed between 
2011–2015 and 2016–2020. Moreover, the incidence of 
infection-unrelated cancer was about 2 times higher than 
infection-related NADC across the study period. Finally, we 
identified an increasing trend in cancer incidence among 
females, driven by the rise in incidence of infection-unrelated 
cancers, whereas cancer incidence among males decreased. As 
expected, given the aging HIV population in Ontario,49 crude 
incidence rates increased for both infection-related and 
infection-unrelated NADCs.

Although not directly explored in this study, our estimates 
of cancer incidence rates in people with HIV in Ontario 
exceed reported rates for the general populations of Ontario 
and Canada by about 1.2-fold.25,45 Our estimates of cancer 
incidence were likely an underestimate given the known dis-
parities in cancer screening in Ontario between people with 
HIV and the general population.50–52 Factors that likely con-
tribute to the higher rates of cancer among people with HIV 
are differences in rates of smoking, alcohol use and the role of 
chronic inflammation and immune suppression.7–9

The years of study largely excluded the COVID-19 pan-
demic, and our sensitivity analysis did not show a difference in 
trends with exclusion of follow-up from March to November 
2020. Nonetheless, others have found reduced rates of cancer 
screening and diagnoses53 and fewer primary care visits54 during 
the pandemic, suggesting that ongoing monitoring is needed. 

As of the end of 2020, we found that 3% of people living 
with HIV in Ontario were cancer survivors. Prevalence esti-
mates are crucial to understanding the nature of health care 
and support services that may improve the quality of life for 
people with HIV and cancer as they transition through differ-
ent stages of diagnosis, treatment and recovery from cancer. 
Of note, nearly 1% and 2% of people had a cancer diagnosis 
in the previous 2 and 5 years, respectively, and likely required 
cancer care and close clinical follow-up for recurrence.

Our study provides a unique perspective in a setting with 
publicly funded health care. Strengths include the use of 
comprehensive, high-quality administrative and cancer regis-
try data. Given the long follow-up period, we were able to 

capture many cancer cases and further examine infection-
related and infection-unrelated cancers, as well as describe 
sex-specific trends. 

Limitations
Among people lost to-follow-up, assumptions regarding the 
end of follow-up time may have resulted in overestimation 
of person-time denominators. Despite our large cohort, low 
site-specific cancer counts meant that we had to aggregate 
cancers into larger groups and estimate incidence over 
5-year periods rather than annually. Our use of a validated 
algorithm to identify people with HIV in health administra-
tive data necessarily excluded individuals with undiagnosed 
HIV and those who did not access care. We also lacked 
information on known cancer risk factors, including lifestyle 
factors (e.g., smoking, alcohol) and clinical HIV data (e.g., 
CD4, coinfection with hepatitis B or C, combination ART), 
precluding their exploration.3,9,55

Conclusion
Despite the substantial decline in ADC incidence, there was 
little to no decrease in the incidence of infection-related 
NADC and infection-unrelated cancer over the study period. 
The prevalence and incidence of cancer were also considerable, 
compared with the general populations of Ontario and Canada. 
Consequently, it is important for clinicians to incorporate can-
cer prevention strategies as part of comprehensive HIV care. 
This includes discussing cancer risk with patients, encouraging 
risk reduction such as smoking cessation, and encouraging 
uptake of primary and secondary interventions for cancer pre-
vention, such as HPV vaccination, hepatitis C treatment and 
screening for HPV-related cancers and colorectal cancer.
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