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Abstract
HIV prevention has evolved to include the provision of HIV medications to HIV-negative persons. Known as pre-exposure
prophylaxis (PrEP), this intervention can reduce HIVacquisition by 96%when taken as prescribed. While previous reviews have
established that PrEP is cost-effective, few have focused on the healthcare system delivery costs associated with PrEP. We
undertake such a comparative analysis focusing on Ontario, Canada estimating the costs for an infectious disease physician, a
primary care physician, and a nurse working in our nurse-led PrEP clinic (PrEP-RN). While the delivery of care by the nurse
generated the least overall costs, we acknowledge that this would depend on how many patients breach the protocols established
for nurse-led PrEP. We also highlight that targeting PrEP at persons who are at highest risk for HIVacquisition could make PrEP
even more cost-effective than we estimated herein.
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Introduction

Giving antiretroviral medications to HIV-negative persons for
prevention purposes, known as pre-exposure prophylaxis
(PrEP), was first determined to be efficacious in 2012 (CDC,
2018; Tan et al., 2017). In these studies, researchers evaluated
the rate of HIV acquisition among persons who took
emtricitabine/tenofovir DF 200/300 mg (FTC/TDF), com-
pared with those using placebo; the outcomes were that
FTC/TDF can prevent HIV acquisition by up to 96% with
daily use, appropriate clinical monitoring, and condom use
(CDC, 2018; Tan et al., 2017). PrEP thus revolutionized
HIV prevention and has since been codified in guidelines
(e.g., CDC, 2018; Tan et al., 2017).

To date, a barrier to PrEP effectiveness outside controlled
trials has been access. FTC/TDF is expensive and not all pre-
scribers feel comfortable providing it (Hannaford et al., 2018;
Landers & Kapadia, 2017; Peng et al., 2018; Petroll et al.,
2017). Data also suggest that many persons at risk for HIV
decline PrEP because they do not feel at risk for HIV

(Blumenthal et al., 2018). Other barriers include patients’ re-
luctance to disclose practices that put them at risk for HIVand
structural inequities in the PrEP guidelines that favor certain
groups over others, such as White gay men over persons of
African, Caribbean, or Black descent, who have dispropor-
tionate prevalence of HIV, compared with other groups
(O’Byrne, Orser, Jacob, Bourgault, & Lee, 2019).

While these individual barriers to PrEP are well noted,
there remains a gap in knowledge about the healthcare system
costs of PrEP delivery. Indeed, most analyses have compared
the costs of FTC/TDF for PrEP against treatment costs for
persons living with HIV. These studies demonstrated that
PrEP is cost-effective among gay men, persons who inject
drugs, and women, meaning that the costs of FTC/TDF for
PrEP are lower than the costs required for a lifetime of HIV
treatment (Drabo, Hay, Vardavas, Wagner, & Sood, 2016; Fu,
Owens, & Brandeau, 2018; Walensky et al., 2016).

To develop a nascent understanding of such healthcare
costs for PrEP, we undertook a comparative analysis, which
evaluated the costs of PrEPmedication and prescriber delivery
in Ontario, Canada, through (1) an infectious disease (ID)
specialist, (2) a primary care physician who works fee-for-
service, and (3) a nurse in our nurse-led PrEP clinic (PrEP-
RN). We estimated the costs for these healthcare professionals
to provide PrEP to one patient and to a sample of 40 patients.
We selected n = 40 because, from the published literature, this
sample would fulfill the estimated number needed to treat to
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avert one new HIV infection. Lastly, because FTC/TDF can
cause kidney damage and requires monitoring (CDC, 2018;
Tan et al., 2017), we add costs for the extra follow-up that
might occur based on the frequency at which such abnormal
test results occurred in the published literature.

The Case Example: Background

Prior to evaluating the specific case examples, we describe the
necessary healthcare follow-up for PrEP, detail the payment
and billing options for each provider delivering PrEP, and
calculate the cost of PrEP medication for patients. These are
the parameters of our calculations.

Required Clinical Follow-Up

Based on current Canadian and US PrEP guidelines (CDC,
2018; Tan et al., 2017), patients attend a series of clinical visits
as part of PrEP initiation and ongoing management. During
these visits, patients undergo assessment for, and counseling
about, PrEP and HIV prevention; physical examination and
sexually transmitted infection (STI) testing also occur.
Provided that laboratory parameters are within normal limits
(STI/HIV results and kidney function tests), there is a baseline
intake visit (to assess the need for PrEP and do STI/HIV and
kidney function testing), a visit 1–2 weeks later (to review re-
sults and initiate TDF/FTC), a visit after 1 month of TDF/FTC
use (to review medication use and side effects and reassess HIV
status and kidney function), and follow-up visits every 3months
(to repeat STI/HIV testing and kidney function assessment, to
check for ongoing need for PrEP, and to provide risk reduction
counseling). Based on the guidelines, assuming all results are
normal, in the first year, patients would have six visits, whereas,
in subsequent years, they would have four visits. Notably, some
providers do a quick-start for PrEP and provide the prescription
at the first visit, thus only requiring five visits in the first year
(see Fig. 1). Based on a published meta-analysis (Yacoub et al.,
2016), the rate of abnormal creatinine results was 3.5%, so this
percentage of patients would need one additional visit per year.

Billable Services for PrEP

To situate PrEP costs, we provide details about the local
healthcare system. To begin, because FTC/TDF can only be
obtained through prescription, whether for HIV treatment or
PrEP, and because PrEP requires HIV, creatinine, and STI
testing, the number of practitioners who can provide PrEP is
limited to physicians and some nurses. Within the physician
group, this includes only those whose scope would include
PrEP, such as ID specialists and primary care providers. For
nurses, nurse practitioners can independently prescribe FTC/
TDF and order the required testing for PrEP; registered nurses

could also provide PrEP, including its testing, under medical
directives, which can be signed by a physician or nurse prac-
titioner in our jurisdiction.

Access to these providers, in Ontario, is limited by the
single-payer remuneration system. While this system pays
for patient costs for both ID specialists and primary care phy-
sicians, the former can only bill the government if certain
other providers referred the patient to them (MOHLTC,
2018a). These Bother providers^ must have a specific
government-issued billing code, and include emergency room
and primary care physicians and nurse practitioners. ID spe-
cialists whomanage patients without such a referral are unable
to bill the single-payer provincial system. Being the first-line
service providers, primary care physicians can bill the govern-
ment for patients without referrals (MOHLTC, 2018a). This
can take the form of a fee-for-service model, in which services
are billed for as they are provided, or as a rostered patient
system, in which providers receive capitation payments for
their registered patients. Nurse practitioners cannot bill the
government for services provided and are paid on salary or
per-hour. Registered nurses are paid similarly. Access to nurse
practitioners is limited to clinical settings that have sought
funding from the government to employ such a provider.
Oftentimes, these settings are primary care clinics that only
serve registered patients of these clinics. Walk-in access for
un-rostered patients, in most cases, is not permitted.

A final point about the Ontario healthcare system is that,
while access to healthcare providers is insured, access to many
medications is not guaranteed. Some publicly funded programs
do exist, but these are restricted to, for example, persons under
25 years of age or over 65 years or age or thosewith low incomes
(MOHLTC, 2018b). Persons aged 25–64 who do not receive
social assistance must pay for medications personally, which
can be out-of-pocket or through insurance programs, which
can be obtained privately or through an employer. These pro-
grams then have varying degrees of drug coverage and co- or
pre-payment requirements. Based on our clinical experience,
FTC/TDF is covered by virtually all insurance programs.

The costs for the foregoing providers were obtained from the
Ontario government’s Ministry of Health and Long-Term Care
websites (MOHLTC, 2018a; MOHLTC, 2017). According to
this fee schedule for physicians in Ontario (MOHLTC, 2018a),
an ID specialist’s initial PrEP assessment costs $157.00, and each
follow-up visit is $31.00. Primary care physicians, meanwhile,
can bill for one STI management visit, which is $62.75 per visit
(MOHLTC, 2018a). This billing code applies to Ba time based
all-inclusive service for the purpose of providing assessment and
counselling to a patient suspected of having a STI or to a patient
with a potential bloodborne pathogen.^ This code should apply
to the first visit for PrEP, which would include PrEP assessment
(history and examination), STI/HIV testing and treatment as
needed, and FTC/TDF review and prescription. For subsequent
visits, primary care physicians could bill an Bintermediate
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assessment^ at $33.70, which would cover PrEP assessment and
testing, or a Bminor assessment^ at $21.70, which would be
appropriate for follow-up visits, as might be required for a review
of results, abnormal laboratory result follow-up, or STI treatment
(MOHLTC, 2018a). Lastly, both physician groups would gener-
ate additional billable costs for venipuncture, which could be
billed by the laboratory or the physician who performs this ser-
vice; for adults and adolescents, this cost is $3.54 per procedure
(MOHLTC, 2017).

For our nurses, the hourly wage is $49.75 (including bene-
fits). In our PrEP-RN clinic, the first visit is 45 min and follow-
up visits are 30 min. While seemingly long for appointment
times, PrEP-RN nurses do on-site specimen collection for
STIs, HIV, and creatinine, meaning that patients do not take
requisitions to laboratories for processing and the venipuncture
cost is non-billable. These nurses also collect all histories and
perform relevant physical examinations. A required component
of this billing system is medical directives, which allow nurses
to perform testing and treatment. In our PrEP-RN clinic, such
directives have been signed by the clinic director, who is a nurse
practitioner (O’Byrne, MacPherson, Orser, Jacob, & Holmes,
2019). Clinical consultations (with prescribers) are required
when patient follow-up is outside the medical directive param-
eters, such as when they miss appointments, have abnormal
laboratory results, or are symptomatic. In these cases, the nurse
consults with a nurse practitioner or physician in our STI clinic.

Medication Costs

In its generic formulation, FTC/TDF costs $7.3035 per tablet
(MOHLTC, 2018b), yielding an annual cost of medication of
$2665.78. Added to this is a pharmacy mark-up of 8%
(MOHLTC, 2014), for a total cost of $2879.05 for PrEP.
Dispensing fees, additionally, average $9.93 per episode
(MOHLTC, 2018b). Dispensing costs for PrEP would apply
for five episodes in the first year, and four in subsequent years,
adding $49.65 in the first year and $39.72 in other years.

Case Study

Building on the above costs and follow-up rates, we now
explore the costs of a PrEP clinic using an ID specialist, a

primary care physician, and a PrEP-RN nurse for the first
and second year of PrEP delivery. We estimate these costs
for a single patient and a theoretical sample of 40 patients.
We chose a sample of 40 patients because, from available
PrEP studies, the number needed to treat to avert one new
HIV infection ranged from 18 to 38 (Buchbinder et al.,
2014). A sample of 40 patients would thus help determine
the costs associated with preventing one HIV infection based
on a figure slightly above the highest number needed to treat
to yield this outcome. We perform this analysis for the first
and second years of PrEP, because, based on available PrEP
guidelines (CDC, 2018; Tan et al., 2017), patients require a
greater number of visits in the first year of PrEP use (six visits),
comparedwith subsequent years (four visits). These two periods
generate the high and low estimates of cost for each of these
clinical service delivery approaches. Lastly, we add the follow-
up required for abnormal creatinine results, based on the rate at
which these occurred in the published literature, i.e., 3.5%. At
this rate of 3.5%, with a sample of n = 40, one person would
have an abnormal result and need an additional visit and repeat
test per annum. See Tables 1 and 2 for an overview of costs.

Scenario 1: ID Specialist

For the first year, the cost of a PrEP clinic run by an ID
specialist would be $364.95 per patient. This arises from one
intake visit at $157.00, and five follow-up visits at $38.05,
plus the $3.54 for venipuncture associated with five of these
six visits (as the 2nd visit is a review of results only). For every
40 patients initiated by an ID specialist, the total costs for the
first year of PrEP would be $14,598.00, plus one additional
patient visit for an abnormal creatinine result, adding $38.05
in ID specialist billing costs and $3.54 for venipuncture (total
= $41.59). The total cost would thus be $14,639.59 for an ID
specialist to initiate 40 patients on PrEP. In subsequent years,
due to the need for only four visits, these costs would reduce to
$166.36 per patient (based on the $38.05 visit fee), yielding,
for 40 patients, a total annual cost of $6654.40—plus one
extra visit and required laboratory testing episode at $41.59,
for a total of 6695.99 for an ID physician.

For the total PrEP costs (including medication), the first
year would be $3293.65 ($2879.05 for FTC/TDF plus
$49.65 for dispensing plus $364.95 for ID specialist services),

Fig. 1 PrEP follow-up visit summary
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and subsequent years would be $3085.13 ($2879.05 for FTC/
TDF plus $39.72 for dispensing plus $166.36 for physician
services). In this scenario, medications account for 87.4% of
all costs in the first year, and 94% in all subsequent years.

Scenario 2: Primary Care Physician

Due to various billing mechanisms for primary care physi-
cians, we estimate costs assuming that, in the first year, a
family physician would bill the STI management code
($62.75) once, an intermediate assessment ($33.70) for four
visits, and a minor assessment ($21.70) for the review of re-
sults visit. This approach maximizes the billable costs a pri-
mary care physician could submit. Based on these fees, for the
first year, the cost per patient would be $236.95 per patient,
again including the $3.54 venipuncture fee for five visits. For
every 40 patients started on PrEP by primary care physicians,
this would cost $9478 plus $25.24 for one abnormal creatinine
result that would generate one minor assessment and veni-
puncture, for a total of $9503.24.

If the primary care provided opted not to use the STI man-
agement code, and instead only used the Bintermediate
assessment^ billing option, then, in the first year, this physi-
cian would bill $33.70 for five visits and $21.70 for the second
visit (review of results). This would cost, including the

associated venipuncture fees, $207.90 in the first year. For
our sample of 40 patients, this would yield a cost of $8316,
plus one additional minor assessment ($21.70) and one veni-
puncture ($3.54), totaling $8341.24.

After the first year, this cost would be $148.96 per patient,
based on the assumption that the family physician would use
the STI management code for all visits. For every 40 patients
followed by a primary care physician after the first year, the
cost would be $5983.64, including $25.24 for the manage-
ment of one abnormal creatinine result.

For total PrEP costs (including medication), the first year
would be $3253.10 ($2879.05 for FTC/TDF plus $49.65 for
dispensing plus $324.40 for physician services), and subse-
quent years would be $3183.93 ($2879.05 for FTC/TDF plus
$39.72 for dispensing plus $265.16 for physician services). In
this scenario, medications account for 88.5% of all costs in the
first year and 90.4% in subsequent years.

Scenario 3: PrEP-RN

Because, in our jurisdiction, registered nurses and nurse prac-
titioners cannot bill the fee schedule, they are paid an annual
salary or hourly wage. This means cost configurations are
based on time for service delivery, not fee-for-service. For
intake assessments, we book 45-min appointments, which

Table 1 Summary of costs per
visit ID specialist Primary care physician PrEP-RN

1st year 2nd year 1st year 2nd year 1st year 2nd year

Visit 1 157.00 38.05 62.75 33.70 37.32 24.88

Visit 2 38.05 38.05 21.7 33.70 12.44 24.88

Visit 3 38.05 38.05 33.70 33.70 24.88 24.88

Visit 4 38.05 38.05 33.70 33.70 24.88 24.88

Visit 5 38.05 n/a 33.70 n/a 24.88 n/a

Visit 6 38.05 n/a 33.70 n/a 24.88 n/a

Total $347.25 $152.20 $219.25 $148.96 $149.28 $99.52

With venipuncture $364.95 $166.36 $236.95 $163.12 $149.28 $99.52

Table 2 Detailed summary of costs for PrEP

PrEP services provided Infectious diseases $ per year Primary care $ per year Registered nurse $ per year

Clinical services Assessment/testing 347.25 219.25 149.28

Venipuncture 17.70 17.70 Included

Total cost of clinical services 364.35 236.95 149.28

Medication Medications 2665.78 2665.78 2665.78

Dispensing 213.27 213.27 213.27

Total cost of medication attainment 2879.05

Total costs Total provider cost for PrEP 365.95 236.95 149.28

Total cost per patient for PrEP 2879.05 2879.05 2879.05
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include venipuncture. The result review visit is 15 min; all
other visits are 30 min. As such, our initial PrEP visit costs
$37.22 (= 75% of hourly nursing wage), our results review
appointment costs $12.44 (= 25% of hourly nursing wage),
and all other follow-up visits cost $24.88 (= 50% of hourly
nursing wage). The cost per patient for the first year of PrEP
use at PrEP-RN is thus $149.28, and the costs for the first 40
patients are $5971.20 plus $12.44 for one repeat creatinine
follow-up, totaling $5983.40. After the first year, these costs
drop to $99.52 per patient. For 40 patients, this cost is
$3980.80, plus $12.44 for one abnormal creatinine follow-
up, totaling $3993.24.

For total PrEP costs (including medication), the first year
would be $3077.98 ($2879.05 for FTC/TDF plus $49.65 for
dispensing plus $149.28 for nursing services), and subsequent
years would be $3013.89 ($2879.05 for FTC/TDF plus
$35.32 for dispensing plus $99.52 for nursing services). In
this scenario, medications account for 93.7% of all costs in
the first year and 95.5% in subsequent years.

Summary

Our analysis highlighted that the total per-patient costs of
PrEP, including medication, were similar for all service deliv-
ery approaches. At the high end, for an ID specialist, the total
first-year costs were $3293.65, compared with $3077.98 for
nurse delivered PrEP. The nurse thus generated only a 6.5%
cost reduction. This lack of variability overall related primar-
ily to medication costs, which accounted for a range of 87.4%
to 93.5% of costs for PrEP.

When medication costs were excluded and provider costs
were compared for the first year of PrEP delivery, the variation
was larger. At the high end, the ID specialist costs $364.95 per
patient for the first year, compared with the nurse at $149.28.
The primary care physician costs $236.95 if the STI manage-
ment billing code was used; this cost dropped to $207.90 if
only routine intermediate assessment billing codes were used.
For service delivery options, the nurse-led option was 40.9%
of the cost of the ID specialist, and 63% to 72% of the cost of a
primary care physician (depending on if the STI management
codes were used). The primary care physician, similarly, could
be 65% the cost of an ID specialist, signaling another decrease
in the cost with that care delivery option if the STI manage-
ment code is used. If not, the primary care physician would
cost 57% of the ID specialist, showing a greater cost reduction
in this scenario. PrEP-RN costs, meanwhile are sensitive to
appointment times. A reduction of these follow-up appoint-
ments from 30 to 20 minutes would save $8.29 per patient per
visit, or B33.17^ per patient per year. This small cost savings
constitutes a 22% reduction in the cost of PrEP-RN per
annum.

These values remained relatively stable as the years prog-
ress for PrEP delivery (see Fig. 2). Due to the low costs of ID

specialist follow-up visits, in the second year, the differences
in cost between primary care physicians providing PrEP and
ID specialists remained relatively unchanged. Whereas the
cost per patient for an initiation and one follow-up year for
an ID specialist would be $531.31 ($364.95 + $166.36), for a
primary care physician, it would be $385.91 ($236.95 +
$148.96). For the PrEP-RN nurse, the cost would be
$248.80 ($149.28 + $99.52); with time, this difference in-
creases, which is important because people are to take PrEP
for as long as they have potential risks, which could range
from months to years.

Discussion

The results of this review showed that nurse-led PrEP (PrEP-
RN) was the option for PrEP delivery that generated the least
overall costs, provided that minimal abnormal results oc-
curred. An important caveat is that cost reductions only oc-
curred for the healthcare system, as, within our jurisdiction,
costs associated with physician and nursing access for PrEP
are covered through a single-payer remuneration system. In
most cases, no such cost coverage occurs for medication.

As previously established, task shifting to nurses from spe-
cialists and primary care physicians is often less costly and
associated with safe care provision and high patient satisfac-
tion (Fairall et al., 2012; Mdege, Chindove, & Ali, 2013;
O’Byrne, MacPherson, Roy, & Orser, 2017). This Btask
shifting^ is not an Boff-loading^ of care from a provider with
more expertise to one with less, but a more appropriate use of
various providers (O’Byrne, Phillips, Campbell, Reynolds, &
Metz, 2016). Nurses are competent to perform STI assess-
ments, to determine patient’s need for PrEP, to provide rele-
vant counseling, and to undertake appropriate monitoring
(Becker, 2017). Following the principles of primary health
care (CNA, 2005), PrEP-RN can increase healthcare access
using appropriate providers.

Another important caveat to our finding about the costs of
PrEP-RN is that the outcomes we identified would depend on
rates at which patients did not attend follow-up visits; PrEP-
RN costs would also be sensitive to the amount of additional
follow-up that might be required based on abnormal STI or
kidney function tests. Patients who present for PrEP follow-up
with symptoms would also require the nurse to consult with
practitioners. As PrEP-RN uses medical directives for testing,
result monitoring, and medication provision, these directives
would need to be sufficiently robust to capture abnormal re-
sults and missed appointments, or the costs would be higher
than what we indicated due to the time that would be required
for consultation with nurse practitioners and physicians. Pre-
established pathways for PrEP-RN could help minimize such
consultation time and maintain the low costs we estimated
above. In our PrEP-RN clinic, we utilize exactly such
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pathways to address this issue. Notably, abnormal results
would similarly increase costs in the delivery of PrEP by ID
specialists and primary care physician. Conversely, shorter
follow-up visits for PrEP-RN could reduce costs.

A surprising finding from this review was that, after
one year of PrEP delivery, ID specialist physicians would be
only marginally more costly than primary care physicians.
While this finding is an artifact of low follow-up billing fees
for ID specialists in our jurisdiction (MOHLTC, 2018a), it has
important implications for future PrEP roll-out in our context.
The current remuneration system does not incentivize ID phy-
sicians to maintain PrEP provision, while it might entice pri-
mary care physicians to do so. This could be beneficial, in that
it might increase access in primary care (Hollander & Kadlec,
2015) because there is money attached to PrEP provision.
Conversely, immediate healthcare delivery cost savings could
arise from forbidding primary care physicians from billing the
STI management fee code for any PrEP visit. The problem
with proscribing the use of the STI management visit for PrEP
is that the financial incentives attached to PrEP would reduce,
potentially undermining efforts to increase PrEP delivery by
primary care physicians. Careful costs analyses need to eval-
uate both scenarios. Conversely, one financial incentive to
increase PrEP roll-out by primary care physicians would be
to allow them to bill the STImanagement fee code for all PrEP
visits, up to the allowable four visits per year. This approach,
however, would result in primary care physicians being cost-
lier than ID specialists after the first year of PrEP provision.
Nevertheless, the currently slightly lower cost of primary care
physicians versus ID specialists highlights the importance of
having more PrEP delivery in primary care settings.

For other downsides, the current billing system in Ontario
could lead to PrEP initiation by ID specialists and mainte-
nance by primary care physicians, which would yield only
minimal cost reductions. While most analyses have identified
that PrEP is cost-effective compared to the costs of HIV treat-
ment, efforts to limit additional costs should still be made to
maximize cost effectiveness. In our case, the outcome of the

ID specialist initiation and primary care physician continua-
tion would be a two-year cost of $513.91, which, per patient,
is only $17.40 less expensive than the previously most expen-
sive model (i.e., the ID specialist). While small, with our sam-
ple of 40 patients over 10 years, this yields cost savings of
$6960, which is the same cost as PrEP-RN for six more pa-
tients over the same 10-year period. In this way, PrEP service
delivery costs might exceed what would be expected by any
single provider. Another limitation to over-involvement of ID
specialists in PrEP is that, while these providers would be
ideal for PrEP delivery due to expertise in this matter, they
would be occupied providing PrEP, which could limit their
time to provide other care. Future analyses of PrEP care pro-
vision must review such resource allocation implications, and
appropriately balance the need to maximize PrEP uptake
against minimizing the costs of doing so.

An unsurprising finding is that PrEPmedications continue to
account for the largest burden of cost for this prevention ap-
proach. This is a known issue (Hannaford et al., 2018; Landers
& Kapadia, 2017; Peng et al., 2018; Petroll et al., 2017). What
this means is that, in the absence of affordable FTC/TDF, PrEP
may not be used by those who are most marginalized and at risk
for HIV. Research from Toronto highlighted that, among per-
sons at risk for HIV, those at greatest risk for HIVwere the least
able to afford PrEP (Noor et al., 2018). The issue is that FTC/
TDF costs constitute a major barrier to prevention—one that is
apt to exacerbate inequities between those who can afford PrEP
and those who cannot.

While analyses of provider costs are important, our find-
ings reinforce that the greatest reduction in costs for PrEP
would arise from reducing medication costs, as these total
$2879.05 for FTC/TDF. For example, the 10-year cost of
PrEP-RN provision would be $1044.96 per patient (least ex-
pensive option), and this cost would be $1862.19 for ID spe-
cialists (most expensive option), yielding a $817.23 cost-
saving with PrEP-RN use per patient over 10 years (which
would increase to $39,936.21 for the established maximum
number needed to treat of 40 patients). By comparison, a 5%

1 2 3 4 5 6 7 8 9 10
RN 149.28 248.8 348.32 447.84 547.36 646.88 746.4 845.92 945.44 1044.96
ID 364.95 531.31 697.67 864.03 1030.39 1196.75 1363.11 1529.47 1695.83 1862.19
GP 236.95 385.91 534.87 683.83 832.79 981.75 1130.71 1279.67 1428.63 1577.59
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Fig. 2 Costs of PrEP over time
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reduction inmedication costs, equaling savings of $143.96 per
patient per year, generates nearly double overall cost reduction
per patient on a 10-year horizon (i.e., $1439.60) as would be
achieved by having all PrEP delivered by RNs versus ID spe-
cialists. Moreover, because overall PrEP access costs dispro-
portionately arise from medication costs, there are only mod-
est savings by switching all first-year initiations from ID spe-
cialist (most expense) to PrEP-RN (least expense); indeed, this
reduction is only 6.7%, from $3293.65 for the ID specialist to
$3013.89 for PrEP-RN, even though the provider costs are
only 59.1% lower.

The main issue with this cost-saving relates to who accrues
the benefits. For provider costs, in our context, cost-savings
would occur for the single-payer publicly funded healthcare
system, while for the latter option (medication costs), this
would apply to the patient and/or private insurance companies
who pay or co-pay medications. As such, for the healthcare
system costs, PrEP-RN is the least expensive delivery option,
while global analyses of the costs of PrEP per patient warrant
further efforts to reduce the costs of FTC/TDF. For global HIV
prevention outcomes, efforts to reduce both costs would yield
better overall resource savings. This point would similarly
apply to publicly funded drug coverage programs.

As a final comment, another way to adjust the cost-
effectiveness of PrEP delivery would be to increase the num-
ber of HIV infections that would be averted through PrEP use.
PrEP delivery that is targeted PrEP at persons at the highest
risk for HIV acquisition could achieve such an outcome and
reduce the number needed to treat. This aligns with the pub-
lished literature, in which higher risk samples yielded num-
bers needed to treat as low as 18 (Buchbinder et al., 2014). In
such situations, while the delivery costs per patient would be
unchanged, the total costs we estimated would be halved
(from a sample of n = 40 to n = 20). Data fromVancouver help
identify who to target (Hull, Edward, & Kelley, 2017). Hull
et al. (2017) reported the following 100-person-year HIV in-
cidence rates: 3.60 for a person diagnosed with infectious
syphilis; 4.60 for a person diagnosed with rectal gonorrhea;
7.14 for a person who uses non-occupational post-exposure
prophylaxis more than once; and 17.00 for person with a con-
current diagnosis of infectious syphilis and rectal gonorrhea
(Hull et al., 2017). Targeting PrEP based on these risk factors
could thus increase the number of newHIV infections averted,
and, while the total cost per patient would not change, the total
cost per averted HIV infection would be reduced. This point
requires further research about its operationalization in real-
world settings to see if such outcomes would occur.

Conclusion

In this article, we reviewed the costs associated with PrEP
delivery by ID specialists, primary care physicians, and nurses

in a PrEP-RN clinic. We identified that PrEP-RNwas the least
costly option for overall care delivery, albeit likely sensitive to
patient follow-up and test result outcomes. It would also be
sensitive to the amount of time allocated to patient visits. That
is, costs for PrEP-RN could increase if many patients did not
follow the parameters established in the medical directives
that operationalize PrEP-RN, but could decrease if patient
visits were shorter than we allocated in our estimates. We also
found that, in Ontario, after the first year, PrEP costs in pri-
mary care were almost identical to that of ID specialists.
Lastly, we identified that the total cost savings that would arise
from PrEP-RN would be minimal in the overall costs of PrEP
access because FTC/TDF accounted for greater than four-
fifths of the PrEP access costs in all scenarios. Our findings
thus highlighted that PrEP-RN is an economically viable ap-
proach to funding providers for PrEP delivery, but that future
efforts should work toward reducing medication costs. Until
this time, we fear that PrEP will remain a luxury of the rich
and exacerbate the inequities that already exist within HIV
incidence.
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