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Abstract
Patients who use post-exposure prophylaxis (PEP) are at ongoing risk for HIV acquisition after completing PEP. While the Centers
for Disease Control and Prevention recommends pre-exposure prophylaxis (PrEP) use immediately after PEP, some practitioners
are hesitant to offer PEP-to-PrEP (PEP2PrEP). We began offering PEP2PrEP in the sexually transmitted infection clinic in Ottawa,
Canada on August 5, 2018. During the first 16 months of PEP2PrEP, 61 patients requested PEP and 46 were initiated; 30 of these
patients agreed to PEP2PrEP and 26 followed through. None of our PEP patients had confirmed HIV exposures; all fulfilled the
initiation criterion of condomless anal sex with a male partner of unknown HIV-status. During the study, the number of PEP
requests and initiations was statistical unchanged, yet the seroconversion rate among patients who used PEP decreased from 1.7%
pre-PEP2PrEP to 0% post-PEP2PrEP. Regarding follow-up, most discontinuations occurred between the PrEP intake and 1-month
follow-up visit.
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Introduction

Persons who use post-exposure prophylaxis (PEP), which is the

use of antiretroviral medications after a potential HIV exposure

to prevent seroconversion, are vulnerable to HIV acquisition in

the past, present, and future: (1) in the past—this is why PEP is

used; (2) in the present—PEP can fail, and did so at a rate of 19%
in the only case–control study to evaluate its efficacy,1 yet at rates

of less than 5% to 10% in subsequent observation studies2; and (3)

in the future—because studies have found diagnosis rates of up to

13% among gay men within 12 months of PEP use among

patients who used this intervention.3 This last point has led some

guidelines to suggest that PEP use more than once warrants pre-

exposure prophylaxis (PrEP), which is the use antiretroviral

medications before a potential HIV exposure to prevent serocon-

version.4,5 The possibility of HIV acquisition in the near future

(eg, less than 12-month period) after PEP use has also led the

United States Centers for Disease Control and Prevention4 and

the International Antiviral Association (USA Panel)6 to
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HIV PrEP is warranted after the use of HIV PEP.
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concept for this approach to HIV prevention and care.
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recommend immediate PEP-to-PrEP (PEP2PrEP) transitions,

such that persons who use PEP start PrEP without interruption

in drug therapy. Other authors,7 however, caution against PEP2-

PrEP until patients are established as HIV-negative. This is

because (1) persons use PEP due to an HIV exposure, (2) PEP

is not guaranteed to prevent HIV acquisition,4 and (3) PrEP initia-

tion during HIV seroconversion can produce drug resistance, and

did so in PrEP trials at rates of about 41% among participants with

acute HIV infections, compared to 3% among those who became

HIV-positive due to PrEP failure.8 A more recent study9 identi-

fied a risk ratio of 3.34 (95% CI: 1.11-10.06) for drug resistance

among persons starting PrEP during acute HIV infection com-

pared to those without acute infection. Notably, despite this rate

of occurrence for drug resistance, the iPrEx study10 identified that

most drug resistance waned by 24 weeks of PrEP discontinuation.

The issue with the recommendations for and against PEP2-

PrEP is that little research supports both positions. Compound-

ing this is that the real-world PEP delivery is often not

clear-cut. Because Canadian5 and United States4 guidelines

state that condomless anal sex between men of unknown

HIV-status warrants PEP, many patients initiate PEP after

unconfirmed exposures, of which an unknown subset would

not actually have been bona fide exposures. While this point

is important, in frontline clinical practices, such information

often cannot be known. This is not to say that unconfirmed

exposures do not warrant PEP, but that, because an unknown

subset of patients use PEP when they did not actually have an

HIV exposure, the concerns about PrEP after PEP may be

smaller than anticipated because no harms would be possible.

Compounding this situation is that, to then further delay PrEP

in these cases could leave patients vulnerable to HIV acquisi-

tion until practitioners feel confident that patients do not have

acute HIV infection, which may never occur if patients con-

tinue to engage in HIV practices that transmit HIV.

As such, the decision to start PEP2PrEP is a balance of

stewardship (protecting against drug resistance) and ethics

(withholding an intervention that prevents HIV seroconversion

by 96%-99%).4,5 To inform this decision and address high

seroconversion rates among PEP patients, we began offering

PEP2PrEP to patients who (1) initiated PEP at our sexually

transmitted infection (STI) testing clinic, (2) reported good

adherence to the PEP, and (3) had no serologic or physical

evidence of HIV infection. Our objective was to explore the

uptake rate of PrEP after PEP, the relationships between spe-

cific patient characteristics and PrEP discontinuation of PrEP

continuation, and the HIV seroconversion rate among our PEP

patients overall and PEP2PrEP patients. We report here on the

first 16 months of observational findings from a nurse-led PrEP

clinic that is situated within the STI clinic in Ottawa, Canada.

Methods

Post-Exposure Prophylaxis, PrEP, and PEP2PrEP Protocols

Our STI clinic is located downtown Ottawa, Canada, which is a

city of 1 million residents, with the greater region approaching

1.5 million residents. Ottawa Public Health operates this clinic,

which has over 20 000 patient visits per year, and offers full

STI screening, PEP, PrEP, and contraception services. This

clinic is like most other publicly-funded public health STI

clinics in Canada. While nurses, physicians, and nurse practi-

tioners work in this STI clinic, nurses operate the PEP and PrEP

projects under medical directives from nurse practitioners.

At this clinic, we offer nurse-led PEP and PrEP to patients

who qualify based on guidelines and clinical judgement.4,11 For

PEP, we use once-daily oral emtricitabine-tenofovir DF 200/

300 mg plus raltegravir HD 1200 mg daily for 28 days. For

PrEP, we use once daily oral emtricitabine-tenofovir DF 200/

300 mg. We do not offer intermittent PrEP use and refer any

patient who requests this to an alternate PrEP clinic where this

is available. For PEP2PrEP, we offer patients an appointment

to start PrEP at the point of PEP initiation and, if declined at

first offer, again after 2 weeks during routine nursing follow-

up. Patients who agree to PrEP are referred to our PrEP clinic

for an initiation visit after approximately 3 weeks of PEP (see

Figure 1). Patients who decline PEP2PrEP at both offers are

informed they can request PrEP at any point. We also encour-

age these patients to do routine follow-up according to Cana-

dian guidelines,5 and we follow these patients for up to 1 year

after their PEP use for routine HIV and STI screening.

Notably, in contrast to the Canadian PEP guidelines,5 we

offer PrEP to anyone who uses PEP once. Our rationale is that,

before PrEP, approximately 13.1% of gay men who obtained

PEP from our STI clinic were diagnosed with HIV within 12

months of using PEP.3 We, therefore, feel that a single episode

of PEP use justifies PrEP use.

At the first PrEP visit, we repeat HIV testing using the fourth-

generation Abbott Architect (which has an estimated 85% sen-

sitivity to detect acute HIV infection in persons using PrEP),12

do a thorough history and examination for signs/symptoms of

HIV seroconversion, and collect blood for renal function testing.

Once results show the patient has no HIV antigen/antibodies and

adequate renal function for PrEP, we send the patient a prescrip-

tion to start PrEP the day after completing PEP. We repeat these

serologic and clinical assessments after 1 month of PrEP use and

every 3 months thereafter.13 We also perform indicated STI

testing at those visits13 (Figure 1).

We follow-up by telephone with all PrEP patients who do

not attend scheduled appointments, and immediately offer

them a new appointment that is convenient for them. We then

continue with appointments as scheduled for such patients. We

proceed in the same way for patients who sporadically miss

appointments. Patients who miss 3 consecutive appointments,

however, are informed that they can rebook for PrEP when it

becomes more convenient for them and we offer immediate

referrals to other PrEP clinics in the city.

Data Collection

Data for this study were extracted from our PEP2PrEP patients’

charts and input into Excel by the authors. We initiated our

PEP2PrEP referrals August 5, 2018, and extracted data from
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the files of patients who accessed PEP between that date and

December 4, 2019. Extracted data focused on demographics

(age, gender, income), sexual and drug use practices (sex prac-

tices, gender of partners, substance use), mental health (depres-

sion, anxiety, using the patient health questionnaire 9 [PHQ9],

and generalized anxiety 7 scale [GAD7], respectively), reason

for PEP use and follow-up details (practices that warranted

PEP, symptoms, test results), and information on PrEP visits

(attendance, symptoms, results). HIV diagnosis data were

extracted from August 5, 2018, to March 4, 2020, with no

subsequent data collection available due to COVID-19.

Data Analysis

Sociodemographic information was analyzed using descriptive

statistics. The outcome of interest was PrEP discontinuation,

defined as failing to present to clinical visit 3 (i.e., the 1 month

PrEP recheck appointment). We were interested in exploring

the relationships between specific patient characteristics and

PrEP discontinuation. These variables included age (below

versus above 25 years), income (high versus low), ethnicity

(Caucasian versus visible minority), anxiety (any symptoms

versus none), depression (any symptoms versus none), whether

the patient accepted PEP2PrEP at the intake or follow-up visit,

and previous STI (yes versus no). Thus, for each variable we

conducted a bivariate w2 test to identify the presence of a sta-

tistically significant relationship (in any direction) between it

and the outcome of interest at P < .1. It was our intention to

explore the direction of these relationships and to include all

variables deemed significant in the bivariate analyses into a

multivariable model; however, our results were not amenable

to this (ie, there were no significant relationships). SPSS ver-

sion 26 was used for this part of the analysis.

Ethical Approval and Informed Consent

The Ontario HIV Treatment Network funded this research, and

the research ethics boards at the University of Ottawa and at

Ottawa Public Health approved the project (ethics file numbers

H-04-18-533 and 246-18, respectively). All participants in this

study signed expressed consent for involvement in this project.

Notably, a patient’s ability to obtain PEP or PrEP was not

contingent upon study enrollment.

Results

During the 16-months of data collection, 61 patients presented

to our STI clinic requesting PEP, 60.7% (n ¼ 37/61) were

initiated and 81.1% (n ¼ 30/37) of those who used PEP agreed

to PEP2PrEP. During the study period, 13.5% (n ¼ 5/37)

patients accessed our clinic to initiate PEP more than once,

which is similar to the average of 12.7% (yearly range of

9.7-15.4%) between 2015 and 2019. Of these patients, 31%
(n ¼ 19/37) sought services at our clinic for the first time for

PEP. This rate of access and uptake, plus the client demo-

graphics of these patients, also resembles our published data

on this clinical service. For more information on this PEP

program and its participants and outcomes, please see O’Byrne

et al.3,14

No patient initiated on PEP, irrespective of PrEP use, was

diagnosed with HIV since we implemented PEP2PrEP. Com-

paring PEP requests and initiations pre-/post-PEP2PrEP, 286

persons sought PEP in the 60 months before we started PEP2-

PrEP for a rate of 4.76/month, and 61 sought PEP in the 16

months after, for a rate of 3.81/month. For initiations, we gave

PEP to 207 patients in the 60 months preceding PEP2PrEP, for

a rate 3.45/month, compared to 46 initiations in the 16 months

after, for a rate of 2.87/month. The observed changes in the

rates of accessing and initiating PEP were not significant pre-/

post-PEP2PrEP (P ¼ .240 and P ¼ .281, respectively). The

HIV seroconversion rate before PEP2PrEP was 3.8% (n ¼
11/286) and 0% after. Of these 11 diagnoses, 6 occurred at

intake when patients sought PEP, and 5 occurred within 12

months of using PEP; none of these 5 diagnoses were PEP

failures, as all had tested negative after using PEP. The rate

of HIV diagnosis after PEP before we implemented PEP2PrEP

was thus 2.4% (n ¼ 5/207) for initiations, which, because we

follow all PEP patients for 1 year after PEP use, equates to an

HIV incidence of 5.4 per 100 person-years. Using this pre-

PEP2PrEP seroconversion rate, from our 37 PEP initiations

who generated 24.5 person-years of follow-up as of March 4,

2020, we would have expected 1.3 diagnosis during the PEP2-

PrEP study period.

Patients who agreed to PrEP after PEP use had a mean

age of 30.3 years. They were 97% male (n ¼ 29/30), 61%
Caucasian (n ¼ 17/28), and all reported sex with male part-

ners. As well, 39% screened positive for anxiety or

Figure 1. Post-exposure prophylaxis to pre-exposure prophylaxis pathway.
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depression on the PHQ-9 or GAD-7—all of whom were

already connected with mental health services. See Table 1

for more details.

All patients who agreed to PrEP after PEP use started PEP

due to condomless anal sex with a male partner of unknown

HIV-status, with 72% (n¼ 21/29, 1 unknown) of these contacts

being receptive anal sex. As such, there were no confirmed

HIV exposures. Of these patients, 93% (n ¼ 28/30) completed

PEP, with 1 lost to follow-up and 1 discontinuing. All had

negative HIV test results at baseline and all but the 2 who did

not follow-up had repeat negative test results at least 3 weeks

later. Of the 30 patients who initiated PrEP due to PEP, 87%
(n ¼ 26/30) did immediate PEP2PrEP transitions; 13%
(n ¼ 4/30) had completed PEP for 4 to 16 weeks before PrEP.

One patient accepted PrEP when offered at PEP initiation but

declined before starting.

For the 26 patients who did immediate PEP2PrEP transi-

tions, 85% (n ¼ 22/26) attended their second visit, and 66%
(n ¼ 14/21) of those eligible to do so attended their third visit

(n¼ 3 had not reached this visit yet and n¼ 2 moved). Of those

eligible to attend the fourth visit, 79% (n¼ 11/14) did so (n¼ 2

had not reached this visit yet, n ¼ 1 was referred to another

clinic). Of those eligible to attend the fifth visit, 87.5% (n ¼ 7/

8) did so (n ¼ 2 had not reached this visit yet). Therefore,

removing the 7 participants who had not yet progressed to visit

5, plus the 4 who continued at another clinic and the 2 who

moved, we had 53.8% (n ¼ 7/13) of participants retained on

PrEP by visit 5. Table 2 and Figure 2 show the PEP2PrEP

cascade. HIV tests at all visits were negative, and no patient

reported symptoms of HIV seroconversion, although we diag-

nosed 16% (n ¼ 4) of the 25 patients we tested for STIs with 5

STIs: 2 cases of syphilis, 2 cases of rectal gonorrhea, and 1 case

of oral gonorrhea. These diagnoses occurred at the 1-month

visit (n ¼ 1 patient with rectal gonorrhea), the 4-month visit

(n ¼ 1 patient with syphilis and rectal gonorrhea), and the 7-

month visit (n ¼ 1 patient with syphilis and n ¼ 1 patient with

oral gonorrhea). Moreover, no one discontinued PrEP due to

renal dysfunction.

Chi-square tests found no significant differences between

the observed and expected frequencies for attendance at visit

3 (which was the largest drop-out point for PEP2PrEP) and the

following items: age (below versus above 25 years), income

(high versus low), ethnicity (Caucasian versus visible minor-

ity), anxiety (any symptoms versus none), depression (any

symptoms versus none), whether the patient accepted PEP2-

PrEP at the intake or follow-up visit, and previous STI (yes

versus no).

Discussion

In this article, we reported on the findings of the first 16 months

of our nurse-led PrEP clinic, focusing on the patients who

agreed to PEP2PrEP. From 46 eligible PEP patients during the

study period, 30 agreed to PrEP and 26 accepted immediate

PrEP initiation after PEP completion. Notably, the rate of dis-

continuing PrEP was highest between visits two and three. For

clinical outcomes, 16% of our PEP2PrEP patients were diag-

nosed with an STI while using PrEP, but none was diagnosed

with HIV in our clinic or elsewhere in Ontario, although we do

not have results for those who moved out of province or since

the COVID-19 shutdowns (as testing was restricted during that

time). Notably, nearly half of these participants reported mild

or moderate anxiety and/or depression. These results raise a

few points for discussion.

First, these results contribute generally to the ever-

expanding literature on HIV PrEP and more specifically to the

sparse literature on PEP2PrEP. Regarding the overall literature

on PrEP, our findings add more data on the outcomes

associated with nurse-led PrEP, showing its operational

feasibility.15-20 While several studies confirm such findings

about the functionality of nurse-led PrEP,15-20 much of this

research has focused on evaluating if nurses can provide PrEP

independently or in various collaborating roles and on the out-

comes associated with nurses initiating and/or monitoring

patients who use PrEP. Also unique to our study is that we

Table 1. Participant Demographics.

Categories Variables N %

Patient demographics
Gender

Male 29/30 97%
Trans female 1/30 3%

Sexual orientation (available responses 25/30)
Gay 22/25 88%
Bisexual 3/25 12%

Ethnicity (available responses 28/30)
Caucasian 17/28 61%
South Asian 5/28 17%
Latin American 2/28 7%
Black 2/28 7%
Southeast Asian 1/28 4%
Indigenous 1/28 4%

Education (available responses 26/30)
University or College 24/26 92%
High school 2/26 8%

Medication insurance
Private or public 22/30 73%
Uninsured 8/30 27%

Income (available responses 24/30)
<CA$10 000 3/24 13%
CA$10 000-CA$50 000 8/24 33%
CA$50 000-CA$100 000 9/24 38%
>CA$100 000 4/24 17%

Risk behaviors (available responses 29/30)
History of sexually transmitted

infections
15/30 50%

Receptive anal sex 27/29 93%
Penetrative anal sex 3/29 10%
Substance use 3/29 10%

Mental health screening (available responses 23/30)
No anxiety or depression 14/23 61%
Mild anxiety or depression 8/23 35%
Moderate anxiety or depression 3/23 13%
Both anxiety and depression 9/23 39%

4 Journal of the International Association of Providers of AIDS Care



focused on PEP2PrEP and the outcomes associated with an

immediate transition from one intervention to another. While

our sample is small, our results suggest that this intervention is

reasonable.

Second, the HIV positivity rate among our patients who

used PEP was 0%, which decreased from the previous rate of

1.7% per year for the preceding 5 years. Based on historical

data, we would have expected at least 1 HIV diagnosis during

the 16-month study period. While the patients who accessed

PEP before and after PEP2PrEP are not the same persons, it is

the same clinic and there were no other changes to the PEP

program during the study period. As well, that we diagnosed

16% of PEP2PrEP patients with STIs during follow-up signals

ongoing sexual practices that can result in HIV acquisition,

which aligns with published literature.21 This lack of HIV diag-

nosis, however, could be coincidental or an artefact of missed

diagnoses due to PrEP medication affecting diagnosis,

although patients did seroconvert in the PrEP studies.12 It is

also reassuring that missed diagnoses are not likely because our

patients reported good PEP and PrEP adherence, had no signs/

symptoms of HIV seroconversion, and all had negative HIV

test results at PEP initiation, 1 week before starting PrEP, and 1

month after being on PrEP. However, longer-term follow-up

may be required to better determine such outcomes.

That there were no HIV diagnoses among our PEP2PrEP

patients suggests that this transition could be appropriate,

which might help appease those who feel patients need to be

established as HIV-negative through serologic testing after

being off PEP for the duration of the HIV testing window.

Seeing as 1.7% of our patients who used PEP had historically

become HIV-positive (with this rate rising to 10% among gay

men),3 delaying PrEP means depriving many highly vulnerable

patients of an available intervention. Reinforcing the impor-

tance of PEP2PrEP is that other PEP studies have similarly

found high rates of seroconversion after PEP use.4,22-24 Our

findings thus suggest that withholding PEP2PrEP might not

be ideal, although the lack of HIV diagnoses among our PEP2-

PrEP patients could be because no patient had a true HIV

exposure; all sought PEP due to condomless anal sex with

same-sex male partners of unknown HIV-status. As noted

above, the point here is not that PEP was inappropriately ini-

tiated in such instances (it absolutely was warranted and appro-

priately provided); rather, our assertion is that, because an

unknown subset of these instances of PEP use were possibly

not required, in these unknown cases, there would be absolutely

no harms of associated PrEP drug resistance because the person

did not have a true exposure. This point is further reassuring for

this transition.

Third, despite the potential success of this program, there

was a high loss-to-follow-up rate between the PrEP initiation

and follow-up visit after 1 month of PrEP use. Most who con-

tinued with PrEP after this visit continued thereafter, signaling

a potential period to maintain retention in care. While patients

may agree to initiate PrEP after PEP use, a substantial number

may not continue PrEP after this time, as was the case in our

study where over 4 of 5 eligible participants agreed to PrEP

after PEP use, yet only 1 in 2 of participants who initiated PrEP

were retained in care by visit 5. As was also found in other

studies,25-27 offering PrEP is insufficient; additional efforts to

increase retention are required. Without efforts to increase

retention for PrEP use, the population-level success of this

intervention will likely be limited. Moreover, that there were

no clear sociodemographic factors associated with loss-to-

follow-up suggests that this discontinuation may relate to the

intervention itself, rather than it being a group-specific factor

that makes people less willing and/or able to engage in

treatment.

Alternatively, the loss-to-follow-up in our study, which is

higher than in most published PrEP studies,15-20 may have

arisen because our study was observational and involved rou-

tine clinical practices; in other words, our study was not a rigid

clinical trial with study-funded retention strategies. As such,

our findings might more accurately reflect real-world PrEP

retention—and in fact do align with a published analysis of

16 907 participants from 95 studies, which identified that “by

the end of 1 year, almost 40% of the participants who started

Table 2. Attendance.

PEP, visit 1 PrEP Start, visit 2 PrEP, visit 3 PrEP, visit 4 PrEP, visit 5

# Attending visit 26 22 14 11 7
% of total (n ¼ 26) 100% 84.6% 53.8% 42.3% 26.9%
# eligible (yes þ no) 26 25 21 14 8
% attending visit of total eligible (yes þ no) 100% 88% 63.6% 78.6% 87.5%

Abbreviations: PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis.

0%

20%

40%

60%

80%

100%

120%

PEP Visit 2 Visit 3 Visit 4 Visit 5

PEP2PrEP Cascade

% of total (n=26) % a�ending visit of total eligible (yes+no)

Figure 2. Post-exposure prophylaxis to pre-exposure prophylaxis
care cascade.
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treatment in these clinical trials had stopped taking the medica-

tion(s), despite the protocol-specific regimen of continuously

maintained dosing.”28(p278) As such, our retention rate of 53.8%
more closely aligns with this published rate of 60% continuation

at 1 year, versus rates of 70% to 80% retention in the litera-

ture.15-20

Fourth, that nearly half of the participants screened positive

for mild-to-moderate anxiety or depression on the GAD7 and

PHQ929 emphasizes the need for clinicians to assess for these

disorders among persons who seek PEP and PrEP. Other stud-

ies have similarly found elevated rates of mood disorders

among patients who use PEP and PrEP.30-32 Although no sig-

nificant correlation was identified between anxiety or depres-

sion and PrEP discontinuation, previous studies have identified

this relationship.33 As such, mood disorders may be the reason

PrEP is needed (in that sexual practices that can transmit HIV

could be the manifestation of depression or anxiety) and might

be reason it is not used in an ongoing fashion (in that these

illnesses undermine retention in care). It is thus prudent for

clinicians in PEP and PrEP programs to screen for, and provide

services or referrals related to, mental health. Ignoring this may

leave a driving force behind some sexual practices unaddressed

and may undermine retention in care.

Limitations

Our findings must be interpreted considering certain limita-

tions. For one, our sample was small and decreased over time.

Whether these results would be maintained with a larger sam-

ple is unknown. It is also uncertain whether our results would

translate to areas with different testing technologies and with-

out nurses who are experts in HIV assessment—although the

literature suggests that nurse-led PrEP is feasible. We also do

not know whether patients who did not follow-up accessed

PrEP elsewhere. Lastly, our sample was well-educated and

insured, with most being Caucasian and identifying as gay.

Whether these findings would apply to other groups is unclear.

Conclusions

Our PEP2PrEP study found that many patients who were eli-

gible for PrEP declined this intervention and that many who

started PrEP discontinued after 4 weeks. We also did not find

any HIV diagnoses among PrEP2PEP patients, and the diag-

nosis rate among PEP patients decreased from 1.7% to 0% after

starting PEP2PrEP. This is a reassuring finding considering

that we would have expected at least 1 HIV diagnosis during

our follow-up period; however, this finding could have been an

artefact of a small study sample and disruptions caused by

COVID-19. Nonetheless, despite these limitations, our results

provide a proof-of-concept for PEP2PrEP as one strategy to

reduce HIV transmission among a group with historically high

rates of seroconversion.3 Now, larger scale studies need to

determine if these results hold true for other populations. In

the meantime, PEP2PrEP appears to be an appropriate inter-

vention, and our findings support the Centers for Disease

Control and Prevention4 guidelines to engage in this practice

when clinicians can be reasonably certain that patients do not

have acute HIV infection. Perhaps such an approach would

yield similar outcomes that we observed, resulting in decreased

HIV transmission more broadly.

Authors’ Note

Patrick O’Byrne and Lauren Orser have contributed equally to the

work. All authors have read and approved the final manuscript. Patrick

O’Byrne contributed to conceptualization, data extraction, analysis,

and writing. Lauren Orser contributed to data extraction, analysis, and

writing. Amanda Vandyk contributed to data analysis and editing.

Patrick O’Byrne holds a research chair in public health and HIV pre-

vention from the Ontario HIV Treatment Network (OHTN), Ministry

of Health and Long Term Care, Government of Ontario.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for

the research, authorship, and/or publication of this article: This study

was funded by the Ontario HIV Treatment Network (OHTN).

ORCID iD

Patrick O’Byrne, RN-EC, PhD https://orcid.org/0000-0002-0587-

1409

References

1. Cardo DM, Culver DH, Ciesielski CA, et al. A case-control study

of HIV seroconversion in health care workers after percutaneous

exposure. N Engl J Med. 1997;337(21):1485–1490.

2. Ontario HIV Treatment Network. The Efficacy of Post-Exposure

Prophylaxis (PEP) for HIV. Published March 2019. Accessed

June 1, 2020. https://www.ohtn.on.ca/rapid-response-the-effi

cacy-of-post-exposure-prophylaxis-pep-for-hiv/

3. O’Byrne P, MacPherson PA, Orser L. Nurse-led PEP program

used by men at high risk for HIV seroconversion. J Assoc Nurses

AIDS Care. 2018;29(4):550–559.

4. Centers for Disease Control and Prevention. [CDC]. Preexposure

Prophylaxis for the Prevention of HIV Infection in the United

States—2017 Update. Published March 2018. Accessed Decem-

ber 26, 2019. https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-

prep-guidelines-2017.pdf

5. Tan DHS, Hull M, Yoong D, et al. Canadian guideline on pre-

exposure prophylaxis and nonoccupational postexposure prophy-

laxis. CMAJ. 2017;189(47):e1448–1458.

6. Saag MS, Benson CA, Gandhi RT, et al. Antiretroviral drugs for

treatment and prevention of HIV infection in adults. JAMA. 2018;

320(4):379–396.

7. Elliott T, Sanders EJ, Doherty M, et al. Challenges of HIV diag-

nosis and management in the context of pre-exposure prophylaxis

(PrEP), post-exposure prophylaxis (PEP), and test and start and

acute HIV infection: a scoping review. J Int AIDS Soc. 2019;

22(12):e25419.

6 Journal of the International Association of Providers of AIDS Care

https://orcid.org/0000-0002-0587-1409
https://orcid.org/0000-0002-0587-1409
https://orcid.org/0000-0002-0587-1409
https://orcid.org/0000-0002-0587-1409
https://www.ohtn.on.ca/rapid-response-the-efficacy-of-post-exposure-prophylaxis-pep-for-hiv/
https://www.ohtn.on.ca/rapid-response-the-efficacy-of-post-exposure-prophylaxis-pep-for-hiv/
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf
https://www.cdc.gov/hiv/pdf/risk/prep/cdc-hiv-prep-guidelines-2017.pdf


8. Parikh UM, Mellors JW. Should we fear resistance from tenofo-

vir/emtricitabine PrEP? Curr Opin HIV AIDS. 2016;11(1):49–55.

9. Gibas KM, van den Berg P, Powell VE, Krakower DS. Drug

resistance during HIV pre-exposure prophylaxis. Drugs. 2019;

79(6):609–619.

10. Liegler T, Abdel-Mohsen M, Gordon Bentley L, et al. HIV-1 drug

resistance in the iPrEx preexposure prophylaxis trial. J Infect Dis.

2014;210(8):1217–1227.

11. O’Byrne P, Orser L, Jacob JD, Bourgault A, Lee S. Responding to

critiques of the Canadian PrEP guidelines: increasing equitable

access through a nurse-led active-offer PrEP service (PrEP-RN).

Can J Hum Sex. 2019;28(1):5–16.

12. Delaugerre C, Antoni G, Mahjoub N, et al. Assessment of HIV

screening tests for use in preexposure prophylaxis programs.

J Infect Dis. 2017;216(3):382–386.

13. O’Byrne P, MacPherson PA, Orser L, Jacob JD, Holmes D. PrEP-

RN: clinical considerations and protocols for nurse-led PrEP.

J Assoc Nurses AIDS Care. 2019;30(3):301–311.

14. O’Byrne P, MacPherson P, Roy M, Orser L. Community-based,

nurse-led post-exposure prophylaxis: results and implications. Int

J STD AIDS. 2017;28(5):505–511.

15. Girometti N, Devitt E, Gedela K, et al. Evolution of a pre-

exposure prophylaxis (PrEP) service in a community-located sex-

ual health clinic: concise report of the PrEPxpress. Sex Health.

2018;15(6):598–600.

16. Saxton PJ, Giola M, Coughland EP, et al. Implementing HIV pre-

exposure prophylaxis (PrEP): let’s not get caught with our pants

down. N Z Med J. 2018;131(1481):64–73.

17. Schmidt HA, McIver R, Houghton R, et al. Nurse-led pre-

exposure prophylaxis: a non-traditional model to provide HIV

prevention in a resource-constrained, pragmatic clinical trial.

Sex Health. 2018;15(6):595–597.

18. Kamis KF, Marx GE, Scott KA, et al. Same-day HIV pre-

exposure prophylaxis (PrEP) initiation during drop-in sexually

transmitted diseases clinic appointments is a highly acceptable,

feasible, and safe model that engages individuals at risk for HIV

into prep care. Open Forum Infect Dis. 2019;6(7):ofz310.

19. Pintye J, Kinuthia J, Roberts A, et al. Integration of PrEP services

into routine antenatal and postnatal care: experiences from an

implementation program in western Kenya. J Acquir Immune Def

Syndr. 2018;79(5):590–595.

20. Roesch A. Implementing pre-exposure prophylaxis for HIV pre-

vention at an urban youth clinic. J Assoc Nurses AIDS Care. 2019;

30(2):232–237.

21. Ong JJ, Baggaley RC, Wi TE, et al. Global epidemiologic char-

acteristics of sexually transmitted infections among individuals

using preexposure prophylaxis for the prevention of HIV

infection: a systematic review and meta-analysis. JAMA Netw

Open. 2019;2(12):e1917134.

22. Heuker J, Sonder GJD, Stolte I, et al. High HIV incidence among

MSM prescribed postexposure prophylaxis, 2000-2009: indica-

tions for ongoing risk behaviour. AIDS 2012;26(4):505–512.

23. Poynten IM, Jin F, Mao L, et al. Nonoccupational postexposure pro-

phylaxis, subsequent risk behaviour and HIV incidence in a cohort of

Australian homosexual men. AIDS. 2009;23(9):1119–1126.

24. Roland ME, Neilands TB, Krone MR, et al. A randomized non-

inferiority trial of standard versus enhanced risk reduction and

adherence counselling for individuals receiving post-exposure

prophylaxis following sexual exposures to HIV. CID 2011;

53(1):76–83.

25. Chan PA, Mena L, Patel R, et al. Retention in care outcomes for

HIV pre-exposure prophylaxis implementation programmes

among men who have sex with men in three US cities. J Int AIDS

Soc. 2016;9(1):20903.

26. Dombrowski JC, Golden MR, Barbee LA, Khosropour CM.

Patient disengagement from an HIV preexposure prophylaxis pro-

gram in a sexually transmitted disease clinic. STD. 2018;45(9):

e62–e64.

27. Hojilla JC, Vlahov D, Crouch PC, Dawson-Rose C, Freeborn K,

Carrico A. HIV pre-exposure prophylaxis (PrEP) uptake and reten-

tion among men who have sex with men in a community-based

sexual health clinic. AIDS Behaviour. 2018;22(4):1096–1099.

28. Blaschke TF, Osterberg L, Vrijens B, Urquart J. Adherence to

medications: insights arising from studies on the unreliable link

between prescribed and actual drug dosing histories. Ann Rev

Pharmacol Toxicol. 2012;52(1):275–301.

29. O’Byrne P, Jacob JD. Screening for depression: review of the

patient health questionnaire-9 for nurse practitioners. JAANP.

2018;30(7):406–411.

30. Jain S, Oldenburg CE, Mimiaga MJ, Mayer KH. High levels of

concomitant behavioural health disorders among patients present-

ing for HIV non-occupational post-exposure prophylaxis at a

Boston Community Health Center between 1997 and 2013. AIDS

Behav. 2015;20(7):1556–1563.

31. Morrison SA, Yoong D, Hart TA, et al. High prevalence of syn-

demic health problems in patients seeking post-exposure prophy-

laxis for sexual exposures to HIV. PLoS One. 2018;13(5):

e0197998.

32. Wilton J, Noor SW, Schnubb A, et al. High HIV risk and syn-

demic burden regardless of referral source among MSM screening

for a PrEP demonstration project in Toronto, Canada. BMC Pub-

lic Health. 2018;18(1):292.

33. Remien RH, Stirratt MJ, Nguyen N, Robbins RN, Pala AN,

Mellins CA. Mental health and HIV/AIDS: the need for an inte-

grated response. AIDS. 2019;33(9):1411–1420.

O’Byrne et al 7



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


