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Abstract

Background: Measuring trends in HIV pre-exposure prophylaxis (HIV-PrEP) uptake is important 
to inform planning for prevention programs and policies. The HIV-PrEP-to-need ratio (PnR) is a 
construct used by public health organizations to explore disparities in the provision of HIV-PrEP 
across geographic areas and demographic categories (e.g., age, sex).

Methods: This is a retrospective database review study using administrative pharmacy data, 
containing limited demographic information, from nine Canadian provinces. Annual estimates 
of persons taking HIV-PrEP and PnR were generated using data from the company IQVIA and 
the BC Centre for Excellence on HIV/AIDS. Data on new HIV diagnoses were obtained from 
the National HIV Surveillance System. The PnR was defined as the number of HIV-PrEP users 
divided by the number of new HIV diagnoses annually and is interpreted as the number of  
HIV-negative people using HIV-PrEP each year for every person newly diagnosed with HIV.

Results: In 2021, an estimated 23,644 individuals were prescribed HIV-PrEP, corresponding to 
an HIV-PrEP prevalence of 66.9 per 100,000 persons. This represents a 1.8-fold increase since 
2018. The overall PnR was 16.8, meaning that for every person newly diagnosed with HIV, 17 HIV-
negative individuals were taking HIV-PrEP. There were disparities between provinces (PnR range: 
1.5/100,000–37.7/100,000) and between males and females (PnR 22.6 and 1.2, respectively). 
Females, individuals aged 0–19 years, and those in Manitoba, Saskatchewan and Prince Edward 
Island, had lower levels of HIV-PrEP use relative to epidemic need.

Conclusion: In Canada, the use of HIV-PrEP increased from 2018 to 2021 and uptake varied by 
age, sex and province. HIV-PrEP-to-need ratio is a useful measure to assess uptake of HIV-PrEP 
as a prevention strategy and could be used to explore disparities in provision across provinces 
and available demographic categories. However, PnR could be improved with more information 
on key populations and other attributes, such as race/ethnicity, socioeconomic status and 
residence of city/rural area.
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Introduction

HIV pre-exposure prophylaxis (HIV-PrEP) is highly effective 
and has the potential to make a significant contribution to 
reducing Canada’s HIV incidence (1). In 2016, Health Canada 

approved the drug combination tenofovir disoproxil fumarate/
emtricitabine (TDF/FTC) for use as HIV-PrEP, and in July 2017, 
lower-cost generic versions became available in Canada (1,2).
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The Government of Canada has endorsed global health sector 
strategies on HIV, viral hepatitis and sexually transmitted 
infections for the period of 2022–2030. This includes ensuring 
continued engagement of people living with HIV in treatment 
and care services and leveraging innovations, such as new 
treatment regimens and new prevention approaches (3–6). 
Canadian National Surveillance data shows that new HIV 
diagnoses have been decreasing for several years (7) and 
mathematical modelling suggests that HIV incidence is 
decreasing overall in Canada (8). The estimated annual number 
of new HIV infections in Canada has decreased from about 4,000 
per year in the mid-1980s to around 2,000–2,500 in the 2000s, 
following the introduction of antiretroviral therapy (ART), with 
a further decrease to 1,520 in 2020 (8). Although HIV incidence 
appears to be declining nationally, this overall trend does not 
account for the heterogeneity in HIV infections across Canada, as 
incidence appears to be increasing within some jurisdictions.

Previous studies showed that when adherence is maintained, 
daily HIV-PrEP use reduced HIV transmission by 36% to 99% 
in people who inject drugs (PWID), heterosexual individuals, 
and gay, bisexual, and other men who have sex with 
men (gbMSM) (9–12). Murchu et al. (13) conducted a systematic 
review and meta-analysis of randomized controlled trials of the 
effectiveness and safety of oral HIV-PrEP to prevent HIV. They 
found that HIV-PrEP is effective in gbMSM (RR 0.25; 95% CI: 
0.1–0.61) and PWID (RR 0.51; 95% CI: 0.29–0.92), but not in 
heterosexuals (RR 0.77; 95% CI 0.46–1.29).

Reducing new HIV infections by 2030 will require multi-pronged 
strategies to support combination prevention, including condom 
promotion and educational programs (14), testing and the use of 
both post-exposure prophylaxis (PEP) and HIV-PrEP in high-risk 
populations. 

HIV-PrEP-to-need ratio (PnR) is defined as the ratio of HIV-PrEP 
users per new HIV diagnoses. A higher level of PnR indicates 
more HIV-PrEP users relative to estimated need (15). 
Tan et al. (2021) (16) found that PnRs were highest in those 
30–39 years of age, males, Toronto and the Central East and 
West regions of Ontario. Siegler et al. (2020) (15) found that 
Medicaid expansion and HIV-PrEP drug assistance programs in 
the United States were associated with higher HIV-PrEP use in 
states that adopted those policies, after controlling for potential 
confounders. Thus, to reduce HIV-PrEP disparities, public health 
strategies must be developed to reach those most in need, 
especially historically disadvantaged communities (17). These 
studies suggested that PnR is useful for future assessments of 
HIV prevention strategy uptake.

This study updated a previous analysis of HIV-PrEP uptake in 
Canadian provinces (2), and estimated HIV-PrEP-use prevalence 
and PnR for nine Canadian provinces from 2018–2021, by sex, 
age group and province. This information could be used to 

identify groups and populations with lower HIV-PrEP uptake, or 
higher HIV-PrEP need, thus informing policymakers and program 
planners.

Methods

Prevalence of HIV-PrEP users
Annual estimates of persons using HIV-PrEP in Canada were 
generated for 2018–2021 from a prescription database held 
by the company IQVIA. A validated algorithm (18) was used to 
distinguish users of TDF/FTC for HIV-PrEP from those using 
TDF/FTC for HIV or hepatitis B treatment or post-exposure 
prophylaxis (Figure 1). The algorithm was adapted from 
the validated United States Centers for Disease Control 
algorithm (18,19) and modified to fit the Canadian context (2).

Briefly, in a given year, persons older than two months of age 
who had one or more TDF/FTC prescriptions were included. 
Since TDF/FTC is also used to treat HIV or hepatitis B infections 
and as HIV PEP, several exclusion criteria were applied: 
1) persons who were prescribed antiretrovirals other than TDF/
FTC within ±3 months (persons on HIV treatment); 2) persons 
who were prescribed with TDF alone (for hepatitis B treatment); 
and 3) persons who were prescribed TDF/FTC for less than 
or equal to 30 days (PEP users). In any given year, persons 
prescribed TDF/FTC who were not excluded with our algorithm 
were considered HIV-PrEP users.

Persons prescribed TDF/FTC 
for HIV-PrEP or HIV-PEP

Persons prescribed TDF/FTC for HIV-PrEP

Exclude persons prescribed TDF/FTC 
for ≤30 days (i.e. possible HIV-PEP)

Exclude persons with indicators 
for hepatitis B infection:

Persons who were prescribed TDF alone

Exclude persons with indicators for HIV infection: 
Persons who had antiretrovirals other than 

TDF/FTC within ±3 months 

Persons aged >2 months and had filled at 
least one prescription for TDF/FTC

HIV-PrEP Algorithm

Figure 1: Algorithm to assign HIV-PrEP treatment 
indication

Abbreviations: HIV-PrEP, pre-exposure prophylaxis; PEP, post-exposure prophylaxis; TDF/FTC, 
tenofovir disoproxil fumarate/emtricitabine
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All ages were taken into account when IQVIA extracted the data 
and estimated the number of projected patients by indication; 
however, the results for patients younger than 15 years of age 
were omitted due to small counts. Prevalence of HIV-PrEP users 
was defined as the number of HIV-PrEP users in a calendar year, 
divided by the total population in that year. It is expressed as 
HIV-PrEP users per 100,000 population.

Data sources
Data on new HIV diagnoses were obtained from the National 
HIV Surveillance System (7). These data include only people 
diagnosed with HIV for the first time in Canada and do not 
include individuals who were previously diagnosed with HIV in 
another country and then emigrated to Canada.

Data on antiretroviral drug prescriptions dispensed in eight 
provinces (Manitoba [MB], Ontario [ON], New Brunswick 
[NB], Newfoundland and Labrador [NL], Nova Scotia [NS], 
Prince Edward Island [PE], Québec [QC] and Saskatchewan 
[SK]) between January 1, 2018, and December 31, 2021, 
were extracted by IQVIA from the company’s geographical 
prescription monitor dataset. Data from Alberta (AB) are not 
included in IQVIA’s dataset, since coverage within this province 
does not meet the threshold for reporting projected patient 
counts. The HIV-PrEP use number in British Columbia (BC) was 
provided by the BC Centre for Excellence in HIV/AIDS (BC-
CfE) (20). These nine provinces represented 88.1% of the 
Canadian population in 2021. Population size estimates were 
obtained from Statistics Canada (21).

The IQVIA database includes Canadian aggregate dispensed 
prescription data projected from a sample of approximately 
6,000 pharmacies in eight provinces, representing close to 60% 
of all retail pharmacies in Canada. Patient counts were then 
projected from this sample of pharmacies to extrapolate for the 
entire province.

In January 2018, BC implemented an HIV-PrEP program as part 
of a comprehensive Treatment as Prevention strategy, within 
which BC residents are eligible to receive publicly funded  
HIV-PrEP via the BC-CfE HIV-PrEP program. The BC-CfE HIV-PrEP 
program database is a centralized clinical registry, which 
stores data from various sources relating to demographic and 
behavioural information, clinical outcomes (laboratory results) 
and antiretroviral medication dispensation data (20).

HIV-PrEP-to-need ratio (PnR)
HIV-PrEP-to-need ratio was defined as the ratio of the number of 
HIV-PrEP users to the number of people newly diagnosed with 
HIV in the same year (15,16,19). New HIV diagnoses were used 
as an epidemiological proxy for HIV incidence from 2018–2021. 
HIV-PrEP-to-need ratio was used to describe HIV-PrEP coverage 
overall and per province and demographic subgroups (sex and 
age group) relative to new HIV diagnoses in the same year. The 
PnR attempts to assess and compare how well-targeted HIV-PrEP 
coverage is to the groups and populations that can benefit from 

it the most and can be understood as the number of people 
using HIV-PrEP each year for every person newly diagnosed with 
HIV. A PnR of 2.0 means that for every person newly diagnosed 
with HIV in a year, two HIV-negative people were using HIV-PrEP.

Analyses
The two outcomes (HIV-PrEP uptake and PnR) were calculated 
for nine Canadian provinces from 2018–2021 and stratified by 
sex, age group and province over this time period. Chi-square 
tests were performed among sex, age groups and provinces. 
Cochran-Armitage trend tests were conducted to determine 
whether HIV-PrEP prevalence and PnR changed significantly 
over time. Analyses were performed using SAS Enterprise 
Guide 7.1 (SAS Institute).

Results

Overall trends
In 2021, a total of 23,644 individuals were estimated to be on 
TDF/FTC for HIV-PrEP in nine Canadian provinces (BC, MB, ON, 
NL, NB, NS, PE, QC and SK), resulting in an estimated HIV-PrEP 
prevalence of 69.9 per 100,000 persons. The estimated number 
of HIV-PrEP users increased over the four-year period (Table 1), 
showing a 1.8-times increase from 13,222 in 2018 to 23,644 in 
2021 (p trend<0.001). The PnR was 16.8 in 2021, meaning that 
for every person newly diagnosed with HIV, 17 HIV-negative 
individuals were using HIV-PrEP (Table 1). From 2018–2021, 
annual HIV-PrEP use prevalence increased while reported 
HIV incidence declined, leading to a 2.3-times increase in 
PnR (p trend<0.001) (Table 1, Figure 2).

Trends by sex
HIV-PrEP use was much greater among males than females, with 
almost all (98.0%) HIV-PrEP users being males during the four-
year period (p chi-square<0.001). In 2021, the PnR for males was 
22.6, meaning that for every male newly diagnosed with HIV, 
23 HIV-negative males were using HIV-PrEP. Among males, the 
number of HIV-PrEP users was 1.8 times higher in 2021 than in 
2018 (p trend<0.001), HIV-PrEP use prevalence was 1.7 times 
higher in 2021 than in 2018 (p trend<0.001) and PnR was 
2.3 times higher in 2021 than in 2018 (p trend<0.001) (Figure 2, 
Table 2).

Table 1: HIV-PrEP users and HIV-PrEP-to-need ratio by 
year in nine Canadian provinces, for both sexes

Year

HIV-PrEP use New HIV diagnoses

PnR
Count Prevalence 

(n/100,000) Count
Rate of new 

HIV diagnoses 
(n/100,000)

2018 13,222 40.3 1,839 5.6 7.2

2019 19,689 59.1 1,646 4.9 12.0

2020 20,771 62.0 1,351 4.0 15.4

2021 23,644 69.9 1,406 4.2 16.8
Abbreviations: HIV-PrEP, pre-exposure prophylaxis; PnR, HIV-PrEP-to-need ratio
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increased among all age groups (p trend<0.01) and the PnR 
increased in all age groups (p trend<0.01), except those aged 
60–69 years (p trend=0.11) (Figure 3 and Figure 4).
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Figure 2: HIV-PrEP-to-need ratio by sex in nine 
Canadian provinces, 2018–2021

In 2021, the PnR for females was 1.2. Among females, the 
number of HIV-PrEP users was 1.6 times higher in 2021 than in 
2018 (p trend<0.001), HIV-PrEP use prevalence was 1.5 times 
higher in 2021 than in 2018 (p trend<0.001) and PnR was 
2.4 times higher in 2021 than in 2018 (p trend<0.001) (Table 3, 
Figure 2).

Trends by age
In 2021, HIV-PrEP use and PnR were highest among people aged 
30–39 years (HIV-PrEP users: 8,337; HIV-PrEP use prevalence: 
179.1/100,000; PnR: 19.3) and were lowest among individuals 
aged 0–19 years and 70+ years (p chi-square<0.001) (Table 4). 
Between 2018–2021, the annual prevalence of HIV-PrEP use 

Table 2: HIV-PrEP users and HIV-PrEP-to-need by year in 
nine Canadian provinces, males only

Year

HIV-PrEP use New HIV diagnoses

PnR
Count Prevalence 

(n/100,000) Count
Rate of new 

HIV diagnoses 
(n/100,000)

2018 12,947 79.6 1,335 8.2 9.7

2019 19,234 116.4 1,178 7.1 16.3

2020 20,351 122.5 962 5.8 21.2

2021 23,195 138.1 1,028 6.1 22.6
Abbreviations: HIV-PrEP, pre-exposure prophylaxis; PnR, HIV-PrEP-to-need ratio

Table 4: HIV-PrEP users and HIV-PrEP-to-need ratio by 
age group, nine Canadian provinces, 2021

Age 
group 
(years)

HIV-PrEP use New HIV diagnoses

PnR
Counts Prevalence 

(n/100,000) Counts

Rate of 
new HIV 

diagnoses 
(n/100,000)

0–19 301 4.3 27 0.4 11.1

20–29 5,216 115.2 352 7.8 14.8

30–39 8,337 179.1 431 9.3 19.3

40–49 4,957 116.0 263 6.2 18.8

50–59 3,250 71.5 195 4.3 16.7

60–69 1,356 31.1 114 2.6 11.9

70+ 227 5.1 24 0.5 9.5
Abbreviations: HIV-PrEP, pre-exposure prophylaxis; PnR, HIV-PrEP-to-need ratio

Table 3: HIV-PrEP users and HIV-PrEP-to-need by year in 
nine Canadian provinces, females only

Year

HIV-PrEP use New HIV diagnoses

PnR
Count Prevalence 

(n/100,000) Count

Rate of new 
HIV  

diagnoses 
(n/100,000)

2018 275 1.7 504 3.0 0.5

2019 455 2.7 468 2.8 1.0

2020 420 2.5 389 2.3 1.1

2021 449 2.6 378 2.2 1.2
Abbreviations: HIV-PrEP, pre-exposure prophylaxis; PnR, HIV-PrEP-to-need ratio
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Figure 4: HIV-PrEP-need ratio by age group, males and 
females, nine Canadian provinces, 2018–2021
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Geographical trends
Provincial HIV-PrEP use prevalence in 2021 ranged widely from 
15.9–107.6 per 100,000 persons (average: 69.9/100,000) (p chi-
square<0.001). The provincial PnR also ranged widely from  
1.5–37.7 (average: 16.8) (p chi-square<0.001) (Table 5). HIV-PrEP 
use prevalence in 2021 was the highest in BC, ON, QC and 
SK; however, given the higher rates of new HIV diagnoses, 
the PnR was lowest in MB and SK (Table 5). From 2018–2021, 
patterns of HIV-PrEP use varied. Trend test was significant in 
all provinces (p trend<0.01) except for NL (p trend=0.13) and 
MB (p trend=0.05), and decreasing in SK, NS and NL between 
2020–2021 (Figure 5).

Discussion

An estimated 23,644 individuals were prescribed TDF/FTC for 
HIV-PrEP across nine Canadian provinces in 2021, corresponding 
to an estimated HIV-PrEP prevalence of 66.9 per 100,000 persons, 
representing a 1.8-fold increase since 2018. HIV-PrEP uptake 
varied by age, sex and province. The overall PnR in Canada was 
17; however, females, individuals aged 0–19 years, and those 
in MB, SK and PE had lower levels of HIV-PrEP use relative to 
epidemic need.

HIV-PrEP use is much higher among males, likely, in part, due 
to the high uptake of HIV-PrEP among gbMSM. For example, 
among the 511 individuals accessing HIV-PrEP in AB at sexually 
transmitted infection, sexual and reproductive health clinics and 
private family practitioner offices, 98.4% were men and 89.8% 
were gbMSM (22). In addition, challenges encountered by 
clinicians in identifying women who have HIV-PrEP indications 
may contribute to lower uptake among females (18).

Considering health care in Canada is distributed provincially, 
coverage of HIV-PrEP remains complex, with different policies 
between provinces. Several provinces (e.g., BC, SK, AB, MB 
and PE) offer HIV-PrEP at no cost for those who meet eligibility 
guidelines and have applicable residence and citizenship 
status. However, implementation of these programs occurred 
at different times, and increases in HIV-PrEP uptake and PnR 
may vary according to increased accessibility to HIV-PrEP. For 
example, BC has the highest HIV-PrEP prevalence and PnR, and 
this may be because the HIV-PrEP program is free of charge 
and has been operating since 2018 (23,24). Other provinces 
provide HIV-PrEP coverage through multiple programs, which 
sometimes include eligibility criteria and co-payments. This could 

Table 5: HIV-PrEP users and HIV-PrEP to need ratio by province, 2021

Province
HIV-PrEP use New HIV diagnoses

PnR
Count Prevalence 

(n/100,000) Count Rate of new HIV 
diagnoses (n/100,000)

British Columbia 5,650 107.6 150 2.9 37.7

Manitoba 221 15.9 145 10.5 1.5

New Brunswick 216 27.2 8 1.0 27.0

Newfoundland and Labrador 118 22.6 4 0.8 29.5

Nova Scotia 423 42.3 16 1.6 26.4

Ontario 11,045 74.1 485 3.3 22.8

Prince Edward Island 36 21.7 4 2.4 9.0

Québec 5,307 61.5 354 4.1 15.0

Saskatchewan 628 53.2 240 20.3 2.6
Abbreviations: HIV-PrEP, pre-exposure prophylaxis; PnR, HIV-PrEP-to-need ratio
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Figure 5: HIV-PrEP-to-need ratio by province, 2018–2021
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potentially be contributing to low HIV-PrEP prevalence and PnR, 
since individuals need to pay for part or all of the entire cost of 
treatment if they do not have private insurance (25). These policy 
differences between provinces, which are difficult to measure, 
may account for differences in HIV-PrEP uptake and resulting 
PnR. This could include the organization and delivery of HIV-PrEP 
programs, the number of HIV-PrEP providers and access to 
linguistically and culturally appropriate care (26). In addition 
to these policy differences, further work is needed to examine 
province-specific challenges in HIV-PrEP uptake.

Limitations
There are several limitations in our study. The results do 
not reflect the complete national picture of HIV-PrEP use in 
Canada, although these nine provinces represented 88.1% 
of the Canadian population in 2021 (21). The addition of 
information from AB and three territories would provide a 
more representative overview of HIV-PrEP uptake in Canada. 
IQVIA data only included prescriptions that were acquired 
from a community pharmacy. Dispensations from hospital 
pharmacies, medications provided at no cost and medications 
purchased online were not included. The dispensation data 
from IQVIA covered approximately 60% of all retail pharmacies 
in Canada. Patient counts from participating pharmacies 
were projected to the whole population of each province 
by IQVIA and the algorithm used to project dispensations 
is proprietary. Dispensation data do not include information 
on medical indication; therefore, an algorithm was used to 
assign a treatment indication to each dispensation. Although 
the algorithm for classifying TDF/FTC users as HIV-PrEP users 
has been validated using data from the United States, it is 
possible that some dispensations may have been misclassified, 
and the algorithm may not perform the same in the Canadian 
context. Not all dispensed prescription drugs are consumed, 
as some people may have filled a prescription but may not 
have consumed the medication. These limitations could result 
in an under- or over-estimate of HIV-PrEP use. This study could 
not control potential confounders or consider effect modifiers 
because the database only included limited demographic 
information. The COVID-19 pandemic has reduced demand for 
and access to services and has an impact on HIV-PrEP uptake and 
new HIV diagnoses.

The calculation of PnR was based on new HIV diagnoses, which 
does not necessarily represent all incident HIV cases. For the 
PnR, the numerator (number of HIV-PrEP users) could influence 
the denominator (new HIV diagnoses). Change in overall HIV 
incidence has been found to be correlated with an increase in 
PnR (27). However, modelling data showed that this impact is 
likely limited (28). Compared to a baseline scale-up scenario of 
10% HIV-PrEP coverage, a scale-up scenario of 30% HIV-PrEP 
coverage reduces HIV incidence over a ten-year period by an 
estimated 25% (28). Modest provision of HIV-PrEP has little 
substantial impact on new HIV diagnoses. However, if HIV-PrEP 

is brought to a greater scale, the PnR calculation may need 
further refinement, such as inclusion of HIV incidence, rather than 
diagnoses (19).

To determine the need for HIV-PrEP use in a particular group of 
individuals, the World Health Organization uses a ‘substantial 
risk’ threshold at the group level. Groups with an HIV incidence 
greater than 3 per 100 person-years are considered at risk 
and should be recommended for HIV-PrEP (29). Unfortunately, 
the additional sociodemographic variables are not available 
through the IQVIA administrative pharmaceutical dataset used 
to estimate HIV-PrEP update and, therefore, could not estimate 
PnR by key populations disproportionately impacted by HIV in 
Canada.

Conclusion
In Canada, the use of HIV-PrEP increased from 2018–2021, 
however, uptake varied by age, sex and geography. The PnR 
attempts to provide an opportunity for comparisons regarding 
whether HIV-PrEP coverage reflects the need for prevention (20). 
HIV-PrEP-to-need ratio may be a useful measure to report on 
the use of HIV-PrEP as a prevention strategy and can be used to 
explore disparities in provision across jurisdictions and available 
demographic categories. As well, this type of measure could 
be used to help inform program planning and policies for other 
similar diseases (e.g., Doxy-HIV-PrEP for bacterial sexually 
transmitted diseases).

Authors’ statement
NP — Methodology, data interpretation, writing–original draft
QY — Methodology, formal analysis, interpreted results
LC — Writing–review & editing
JE — Writing–review & editing
AW — Writing–review & editing
VDL — Data curation, writing–review & editing
PS — Data curation, writing–review & editing
JC — Writing–review & editing 

All authors approved the final version of the manuscript.

Competing interest
None.

ORCID numbers
None.

Acknowledgements
We thank the non-co-author members of the National Routine 
HIV Surveillance team at the Public Health Agency of Canada 
and provincial/territorial public health authorities for their 
contribution to national HIV surveillance.



EPIDEMIOLOGIC STUDY 

Page 41 CCDR • January 2025 • Vol. 51 No. 1

Funding

This work was supported by the Public Health Agency of Canada.

References

1.	 Tan DH, Hull MW, Yoong D, Tremblay C, O’Byrne P, 
Thomas R, Kille J, Baril JG, Cox J, Giguere P, Harris M, 
Hughes C, MacPherson P, O’Donnell S, Reimer J, Singh A, 
Barrett L, Bogoch I, Jollimore J, Lambert G, Lebouche B, 
Metz G, Rogers T, Shafran S; Biomedical HIV Prevention 
Working Group of the CIHR Canadian HIV Trials Network. 
Canadian guideline on HIV pre-exposure prophylaxis 
and nonoccupational postexposure prophylaxis. CMAJ 
2017;189(47):E1448–58. DOI PubMed

2.	 Popovic N, Yang Q, Archibald C. Trends in HIV pre-exposure 
prophylaxis use in eight Canadian provinces, 2014−2018. 
Can Commun Dis Rep 2021;47(56):251–8. DOI PubMed

3.	 World Health Organization. Global health sector 
strategies on, respectively, HIV, viral hepatitis and sexually 
transmitted infections for the period 2022-2030. Geneva, 
CH: WHO; 2022. https://www.who.int/publications/i/
item/9789240053779

4.	 Joint United Nations Programme on HIV and AIDS. 90-90-90 
An Ambitious Treatment Target to Help End the AIDS 
Epidemic. Geneva, CH: UNAIDS; 2014. https://www.unaids.
org/en/resources/documents/2017/90-90-90

5.	 Centre for Communicable Diseases and Infection Control. 
A summary of the Pan-Canadian framework on sexually-
transmitted and blood-borne infections. Can Commun Dis 
Rep 2018;44(7/8):179–81. DOI PubMed

6.	 Public Health Agency of Canada. Accelerating our response: 
Government of Canada five-year action plan on sexually 
transmitted and blood-borne infections. Ottawa, ON: PHAC; 
2019. https://www.canada.ca/en/public-health/services/
reports-publications/accelerating-our-response-five-year-
action-plan-sexually-transmitted-blood-borne-infections.html

7.	 Public Health Agency of Canada. HIV in Canada Surveillance 
Report to December 31, 2020. Ottawa, ON: PHAC; 2023. 
https://www.canada.ca/en/public-health/services/
publications/diseases-conditions/hiv-canada-surveillance-
report-december-31-2020.html

8.	 Public Health Agency of Canada. Estimates of HIV incidence, 
prevalence and Canada’s progress on meeting the 90-90-90 
HIV targets, 2020. Ottawa, ON: PHAC; 2022. https://www.
canada.ca/en/public-health/services/publications/diseases-
conditions/estimates-hiv-incidence-prevalence-canada-
meeting-90-90-90-targets-2020.html

9.	 Anderson PL, Glidden DV, Liu A, Buchbinder S, Lama JR, 
Guanira JV, McMahan V, Bushman LR, Casapía M, Montoya-
Herrera O, Veloso VG, Mayer KH, Chariyalertsak S, 
Schechter M, Bekker LG, Kallás EG, Grant RM; iPrEx Study 
Team. Emtricitabine-tenofovir concentrations and pre-
exposure prophylaxis efficacy in men who have sex with 
men. Sci Transl Med 2012;4(151):151ra125. DOI PubMed

10.	 Martin M, Vanichseni S, Suntharasamai P, Sangkum U, 
Mock PA, Leethochawalit M, Chiamwongpaet S, Curlin ME, 
Na-Pompet S, Warapronmongkholkul A, Kittimunkong S, 
Gvetadze RJ, McNicholl JM, Paxton LA, Choopanya K; 
Bangkok Tenofovir Study Group. The impact of adherence to 
preexposure prophylaxis on the risk of HIV infection among 
people who inject drugs. AIDS 2015;29(7):819–24.  
DOI PubMed

11.	 Hanscom B, Janes HE, Guarino PD, Huang Y, Brown E, 
Chen YQ, Hammer SMD, Gilbert PB, Donnell DJ. Preventing 
HIV-1 Infection in Women using Oral Pre Exposure 
Prophylaxis: A Meta-analysis of Current Evidence. Journal of 
acquired immune deficiency syndromes 2016;73(5):606−8. 
https://journals.lww.com/jaids/fulltext/2016/12150/brief_
report__preventing_hiv_1_infection_in_women.17.aspx

12.	 McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, 
Gilson R, Sullivan AK, Clarke A, Reeves I, Schembri G, 
Mackie N, Bowman C, Lacey CJ, Apea V, Brady M, Fox J, 
Taylor S, Antonucci S, Khoo SH, Rooney J, Nardone A, 
Fisher M, McOwan A, Phillips AN, Johnson AM, Gazzard B, 
Gill ON. Pre-exposure prophylaxis to prevent the acquisition 
of HIV-1 infection (PROUD): effectiveness results from the 
pilot phase of a pragmatic open-label randomised trial. 
Lancet 2016;387(10013):53–60. DOI PubMed

13.	 Murchu EO, Marshall L, Teljeur C, Harrington P, Hayes C, 
Moran P, Ryan M. Oral pre-exposure prophylaxis (PrEP) to 
prevent HIV: a systematic review and meta-analysis of clinical 
effectiveness, safety, adherence and risk compensation in all 
populations. BMJ Open 2022;12(5):e048478. DOI PubMed

14.	 Sullivan PS, Giler RM, Mouhanna F, Pembleton ES, Guest JL, 
Jones J, Castel AD, Yeung H, Kramer M, McCallister S, 
Siegler AJ. Trends in the use of oral emtricitabine/tenofovir 
disoproxil fumarate for pre-exposure prophylaxis against 
HIV infection, United States, 2012−2017. Ann Epidemiol 
2018;28(12):833–40. DOI PubMed

https://doi.org/10.1503/cmaj.170494
https://pubmed.ncbi.nlm.nih.gov/29180384
https://doi.org/10.14745/ccdr.v47i56a02
https://pubmed.ncbi.nlm.nih.gov/34220349
https://www.who.int/publications/i/item/9789240053779
https://www.who.int/publications/i/item/9789240053779
https://www.unaids.org/en/resources/documents/2017/90-90-90
https://www.unaids.org/en/resources/documents/2017/90-90-90
https://doi.org/10.14745/ccdr.v44i78a05
https://pubmed.ncbi.nlm.nih.gov/31011299
https://www.canada.ca/en/public-health/services/reports-publications/accelerating-our-response-five-year-action-plan-sexually-transmitted-blood-borne-infections.html
https://www.canada.ca/en/public-health/services/reports-publications/accelerating-our-response-five-year-action-plan-sexually-transmitted-blood-borne-infections.html
https://www.canada.ca/en/public-health/services/reports-publications/accelerating-our-response-five-year-action-plan-sexually-transmitted-blood-borne-infections.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/hiv-canada-surveillance-report-december-31-2020.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/hiv-canada-surveillance-report-december-31-2020.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/hiv-canada-surveillance-report-december-31-2020.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/estimates-hiv-incidence-prevalence-canada-meeting-90-90-90-targets-2020.html
https://doi.org/10.1126/scitranslmed.3004006
https://pubmed.ncbi.nlm.nih.gov/22972843
https://doi.org/10.1097/QAD.0000000000000613
https://pubmed.ncbi.nlm.nih.gov/25985403
https://journals.lww.com/jaids/fulltext/2016/12150/brief_report__preventing_hiv_1_infection_in_women.17.aspx
https://journals.lww.com/jaids/fulltext/2016/12150/brief_report__preventing_hiv_1_infection_in_women.17.aspx
https://doi.org/10.1016/S0140-6736(15)00056-2
https://pubmed.ncbi.nlm.nih.gov/26364263
https://doi.org/10.1136/bmjopen-2020-048478
https://pubmed.ncbi.nlm.nih.gov/35545381
https://doi.org/10.1016/j.annepidem.2018.06.009
https://pubmed.ncbi.nlm.nih.gov/30037634


Page 42 

EPIDEMIOLOGIC STUDY 

CCDR • January 2025 • Vol. 51 No. 1

15.	 Siegler AJ, Mehta CC, Mouhanna F, Giler RM, Castel A, 
Pembleton E, Jaggi C, Jones J, Kramer MR, McGuinness P, 
McCallister S, Sullivan PS. Policy- and county-level 
associations with HIV pre-exposure prophylaxis use, the 
United States, 2018. Ann Epidemiol 2020;45:24–31.e3.  
DOI PubMed

16.	 Tan DH, Dashwood TM, Wilton J, Kroch A, Gomes T, 
Martins D. Trends in HIV pre-exposure prophylaxis 
uptake in Ontario, Canada, and impact of policy changes: 
a population-based analysis of projected pharmacy 
data (2015−2018). Can J Public Health 2021;112(1):89–96. 
DOI PubMed

17.	 Doherty R, Walsh JL, Quinn KG, John SA. Association of Race 
and Other Social Determinants of Health With HIV Pre-
Exposure Prophylaxis Use: A County-Level Analysis Using 
the PrEP-to-Need Ratio. AIDS Educ Prev 2022;34(3):183–94. 
DOI PubMed

18.	 Wu H, Mendoza MC, Huang YA, Hayes T, Smith DK, Hoover 
KW. Uptake of HIV Preexposure Prophylaxis Among 
Commercially Insured Persons-United States, 2010−2014. 
Clin Infect Dis 2017;64(2):144–9. DOI PubMed

19.	 Siegler AJ, Mouhanna F, Giler RM, Weiss K, Pembleton E, 
Guest J, Jones J, Castel A, Yeung H, Kramer M, McCallister S, 
Sullivan PS. The prevalence of pre-exposure prophylaxis 
use and the pre-exposure prophylaxis-to-need ratio in 
the fourth quarter of 2017, United States. Ann Epidemiol 
2018;28(12):841–9. DOI PubMed

20.	 British Columbia Centre for Excellence in HIV/AIDS. HIV 
Pre-exposure prophylaxis (HIV-PrEP) Semi Annual Report. 
Vancouver, BC: BCCFE; 2022. https://bccfe.ca/wp-content/
uploads/2023/12/prep_qmr_report_q2_2022-updated.pdf

21.	 Statistics Canada. Table 17-10-0009-01 Population 
estimates, quarterly. Ottawa, ON: StatCan; 2024. DOI

22.	 Candler E, Naeem Khan M, Gratrix J, Plitt S, Stadnyk M, 
Smyczek P, Anderson N, Carter J, Sayers S, Smith D, Ugarte-
Torres A, Shukalek C, Singh AE. Retrospective audit of a 
convenience cohort of individuals on HIV pre-exposure 
prophylaxis in Alberta, Canada. J Assoc Med Microbiol 
Infect Dis Can 2022;7(4):350–63. DOI PubMed

23.	 British Columbia Centre for Excellence in HIV/AIDS. 
Vancouver, BC: BCCFE; 2020. https://paninbc.ca/wp-
content/uploads/2018/11/BCCfE-PrEP-DrJunineToy-PAN-
Fall-Mtg-2018.pdf

24.	 British Columbia Centre for Excellence in HIV/AIDS. 
Guidance for the use of pre-exposure prophylaxis (PrEP) 
for the prevention of HIV acquisition in British Columbia. 
Vancouver, BC: BCCFE; 2019. https://bccfe.ca/wp-content/
uploads/2023/12/prep_guidelines_17-jun-2020.pdf

25.	 Virgilio L. Navigating Current Social and Economic Barriers 
for Pre-Exposure Prophylaxis (PrEP) Accessibility in Canada. 
McMaster University 2020. https://macsphere.mcmaster.ca/
bitstream/11375/25479/1/ANTHROP%204S03_LVirgilio.pdf

26.	 Gaspar M, Tan D, Lachowsky N, Hull M, Wells A, Sinno J, 
Javier Pico Espinosa O, Grace D. HIV pre-exposure 
prophylaxis (HIV-PrEP) should be free across Canada to 
those meeting evidence-based guidelines. Can J Hum Sex 
2022;31(3):309–13. DOI

27.	 Bunting SR, Hunt B, Boshara A, Jacobs J, Johnson AK, 
Hazra A, Glick N. Examining the Correlation Between HIV-
PrEP Use and Black:White Disparities in HIV Incidence in the 
Ending the HIV Epidemic Priority Jurisdictions. J Gen Intern 
Med 2023;38:382–9. DOI PubMed

28.	 Jenness SM, Goodreau SM, Rosenberg E, Beylerian EN, 
Hoover KW, Smith DK, Sullivan P. Impact of the Centers for 
Disease Control’s HIV Preexposure Prophylaxis Guidelines 
for Men Who Have Sex With Men in the United States.  
J Infect Dis 2016;214(12):1800–7. DOI PubMed

29.	 World Health Organization. Consolidated guidelines on the 
use of antiretroviral drugs for treating and preventing HIV 
infection: recommendations for a public health approach. 
Geneva, CH: WHO; 2016. [Accessed 2022 Dec 13]. 
https://apps.who.int/iris/bitstream/handle/10665/208825/ 
9789241549684_eng.pdf

https://doi.org/10.1016/j.annepidem.2020.03.013
https://pubmed.ncbi.nlm.nih.gov/32336655
https://doi.org/10.17269/s41997-020-00332-3
https://pubmed.ncbi.nlm.nih.gov/32529552
https://doi.org/10.1521/aeap.2022.34.3.183
https://pubmed.ncbi.nlm.nih.gov/35647866
https://pubmed.ncbi.nlm.nih.gov/27986691
https://doi.org/10.1093/cid/ciw701
https://doi.org/10.1016/j.annepidem.2018.06.005
https://pubmed.ncbi.nlm.nih.gov/29983236
https://bccfe.ca/wp-content/uploads/2023/12/prep_qmr_report_q2_2022-updated.pdf
https://bccfe.ca/wp-content/uploads/2023/12/prep_qmr_report_q2_2022-updated.pdf
https://doi.org/10.25318/1710000901-eng
https://doi.org/10.3138/jammi-2022-0016
https://pubmed.ncbi.nlm.nih.gov/37397818
https://paninbc.ca/wp-content/uploads/2018/11/BCCfE-PrEP-DrJunineToy-PAN-Fall-Mtg-2018.pdf
https://paninbc.ca/wp-content/uploads/2018/11/BCCfE-PrEP-DrJunineToy-PAN-Fall-Mtg-2018.pdf
https://paninbc.ca/wp-content/uploads/2018/11/BCCfE-PrEP-DrJunineToy-PAN-Fall-Mtg-2018.pdf
https://bccfe.ca/wp-content/uploads/2023/12/prep_guidelines_17-jun-2020.pdf
https://bccfe.ca/wp-content/uploads/2023/12/prep_guidelines_17-jun-2020.pdf
https://macsphere.mcmaster.ca/bitstream/11375/25479/1/ANTHROP%204S03_LVirgilio.pdf
https://macsphere.mcmaster.ca/bitstream/11375/25479/1/ANTHROP%204S03_LVirgilio.pdf
https://doi.org/10.3138/cjhs.2022-0004
https://doi.org/10.1007/s11606-022-07687-y
https://pubmed.ncbi.nlm.nih.gov/35678988
https://doi.org/10.1093/infdis/jiw223
https://pubmed.ncbi.nlm.nih.gov/27418048
https://apps.who.int/iris/bitstream/handle/10665/208825/9789241549684_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/208825/9789241549684_eng.pdf?sequence=1&isAllowed=y

