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Abstract
Introduction: Several low- and middle-income countries (LMICs) are preparing to introduce long-acting pre-exposure pro-
phylaxis (LAP). Amid multiple pre-exposure prophylaxis (PrEP) options and constrained funding, decision-makers could bene-
fit from systematic implementation planning and aligned costs. We reviewed national costed implementation plans (CIPs) to
describe relevant implementation inputs and activities (domains) for informing the costed rollout of LAP. We assessed how
primary costing evidence aligned with those domains.
Methods: We conducted a rapid review of CIPs for oral PrEP and family planning (FP) to develop a consensus of implementa-
tion domains, and a scoping review across nine electronic databases for publications on PrEP costing in LMICs between Jan-
uary 2010 and June 2022. We extracted cost data and assessed alignment with the implementation domains and the Global
Health Costing Consortium principles.
Results: We identified 15 implementation domains from four national PrEP plans and FP-CIP template; only six were in all
sources. We included 66 full-text manuscripts, 10 reported LAP, 13 (20%) were primary cost studies-representing seven coun-
tries, and none of the 13 included LAP. The 13 primary cost studies included PrEP commodities (n = 12), human resources
(n = 11), indirect costs (n = 11), other commodities (n = 10), demand creation (n = 9) and counselling (n = 9). Few stud-
ies costed integration into non-HIV services (n = 5), above site costs (n = 3), supply chains and logistics (n = 3) or policy
and planning (n = 2), and none included the costs of target setting, health information system adaptations or implementation
research. Cost units and outcomes were variable (e.g. average per person-year).
Discussion: LAP planning will require updating HIV prevention policies, technical assistance for logistical and clinical support,
expanding beyond HIV platforms, setting PrEP achievement targets overall and disaggregated by method, extensive supply
chain and logistics planning and support, as well as updating health information systems to monitor multiple PrEP methods
with different visit schedules. The 15 implementation domains were variable in reviewed studies. PrEP primary cost and bud-
get data are necessary for new product introduction and should match implementation plans with financing.
Conclusions: As PrEP services expand to include LAP, decision-makers need a framework, tools and a process to support
countries in planning the systematic rollout and costing for LAP.
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prophylaxis
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1 INTRODUCT ION

Of the nearly 1.5 million annual new HIV acquisitions globally,
most occur in low- and middle-income countries (LMICs), and
70% of acquisitions occur in sub-Saharan Africa (SSA) [1–3].

In 2020, most of the 14 countries that achieved UNAIDS
“Fast-Track” targets of 73% across the testing and treatment
cascade were LMICs, and seven were in eastern and southern
Africa (ESA) [4] In countries achieving UNAIDS Fast-Track tar-
gets, new HIV acquisitions have declined from 39% in Uganda
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to 70% in Zimbabwe, but no country has achieved the pro-
jected elimination target [1, 2]. Fast-track goals for compre-
hensive HIV prevention, including 3 million person-years of
pre-exposure prophylaxis (PrEP) by 2020, were not achieved
[5]. Additionally, more than two in five oral PrEP users glob-
ally discontinue within 6 months of initiation with higher rates
in LMICs and women [6]. PrEP discontinuation rates may rep-
resent individual-level changes in potential HIV exposure or
it may signal a preference for products other than daily oral
PrEP [7].

In July 2022, the World Health Organization (WHO) added
conditional recommendations for two long-acting HIV preven-
tion interventions: the monthly dapivirine vaginal ring (PrEP
ring) and long-acting cabotegravir (CAB LA; injectable PrEP),
joining oral PrEP as part of combination HIV prevention [8, 9].
The 2022 WHO Guidelines mark an unprecedented moment
in HIV prevention, when multiple PrEP methods are recom-
mended as part of biomedical prevention for all at elevated
risk of HIV (Appendix S1) [8–18]. Notably, for the first time,
cis-gender women can utilize three HIV PrEP methods: daily
oral PrEP, PrEP ring, and injectable PrEP [10, 11, 15]. By
October 2022, the monthly PrEP ring had been approved
in six countries in ESA and is currently undergoing regula-
tory review in six additional ESA countries [19]. Long-acting
cabotegravir received approval from the US Food and Drug
Administration and the Australian Therapeutic Goods Admin-
istration in December 2021 [20] and August 2022, respec-
tively. In October 2022, Zimbabwe became the first LMIC
to approve injectable PrEP for use [21, 22]. Injectable PrEP
has also been approved by South African Health Products and
Regulatory Authority (SAPHRA) and is currently undergoing
regulatory review in several LMICs [19, 21].

Evidence review of “Fast-Track” goals highlighted global
challenges in implementation and widening funding gaps
that reduced the impact of HIV prevention amid biomedical
advancements [4]. The UNAIDS strategy 2021–2026 high-
lights the need to systematize HIV prevention implementation
and address the widening funding gap for the HIV response,
particularly financing for HIV prevention [3]. In an earlier
review of daily oral PrEP costs and cost-effectiveness mod-
elling studies, Case et al. highlighted the poor quality of PrEP
cost-effectiveness and modelling studies and the lack of pri-
mary cost data collection, “real world costs,” or inclusion of
service delivery strategies in modelling studies [23, 24]. The
introduction long-acting pre-exposure prophylaxis (LAP) marks
an opportunity for choice in HIV prevention, accompanied by
increased complexity in health service delivery. This opportu-
nity should be met with plans to guide and assess implemen-
tation systematically. Further, improved cost analyses are crit-
ical to inform such plans [1, 3]. Without these, the recognized
deficiencies threaten to deepen and jeopardize LAP’s poten-
tial. With this scoping review, we sought to inform costed
plans for LAP implementation by: (1) collating and synthe-
sizing evidence from costed national plans of oral PrEP and
family planning (FP) implementation; (2) developing a consen-
sus on the range of key activities and inputs needed for sys-
tematic delivery of PrEP innovations, including LAP (hereafter
referred to as implementation domains); (3) appraise the cost
evidence that would typically inform national implementation
plans using this implementation framework; and (4) provide

recommendations on future considerations for improving sys-
tematic LAP delivery.

2 METHODS

2.1 Defining implementation domains

We reviewed publicly available national costed PrEP imple-
mentation plans to identify implementation domains that will
help achieve national PrEP scale-up or impact goals and
objectives. Broad searches were conducted through Google,
and focused searches were conducted through websites of
national ministries of health, multilateral agencies and digital
repositories, like PrEPwatch.com. Implementation details were
extracted and mapped to describe the real-world consensus of
implementation domains. We also mapped domains from tem-
plates of FP costed implementation plans (CIPs) [25–28].

2.2 Search strategy

We conducted a scoping review of PrEP costing and cost-
effectiveness studies adhering to the Cochrane Handbook
5.1 and Preferred Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping Reviews (PRISMA)
scoping review guidance [29] (Supporting Information S2).
Between 1–30 June 2022, we searched nine databases for
peer-reviewed literature: PubMed, Medline, Web of Science,
Embase, PsychInfo, Africa Wide Information, Global Index
Medicus, Cochrane and Econlit—using terms regarding (1)
PrEP methods, (2) costing and (3) LMICs to identify potential
publications (Supporting Information S3). Lastly, we solicited
the International AIDS Economics Network for unpublished
reports and non-peer-reviewed literature.

2.3 Inclusion criteria

We included all studies reporting PrEP interventions cur-
rently or imminently available (e.g. daily oral, event-driven
PrEP, PrEP ring, and CAB LA), or likely to make a market
debut within the next 10 years (see Supporting Information
S3 for full list) [30]. Additional inclusion criteria were that the
study: (1) measured cost or estimated cost through primary
data collection or other methods, including epidemiologic and
mathematical modelling; (2) was published between 1 January
2010 and 30 June 2022; (3) reported cost data (e.g. aver-
age or incremental) or economic evaluation outcomes, such
as cost-effectiveness, cost-benefit, or cost-utility; (4) was con-
ducted in any LMIC (classified using World Bank categoriza-
tions [31]); and (5) was published in English. We compared
our final study sample with other recent reviews on the mod-
elling and cost-effectiveness of biomedical HIV prevention by
Bozzani et al. and Giddings et al. [32, 33]. We chose 2010
because clinical trials for daily oral PrEP were underway, and
many countries were already considering ways to incorpo-
rate PrEP into national HIV plans, pending proven safety and
efficacy. We excluded publications reporting only qualitative
data; assessing treatment as prevention, microbicides, vac-
cines, or broadly neutralizing antibodies only; examining high-
income country settings only; missing full texts; and conveying
aggregate (other reviews), subjective (letters to the editor,

95

 17582652, 2023, S2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/jia2.26110 by T

est, W
iley O

nline L
ibrary on [16/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26110/full
https://doi.org/10.1002/jia2.26110


Castor D et al. Journal of the International AIDS Society 2023, 26(S2):e26110
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26110/full | https://doi.org/10.1002/jia2.26110

commentaries), formative (study protocols), or theoretical (not
reporting cost or cost-effectiveness) research information.

2.4 Data screening and extraction

Two reviewers (EG and NT) independently screened titles
and abstracts for eligibility using Covidence (Veritas Health
Innovation, Australia), followed by a review of full-text arti-
cles. Three investigators (DC, SF and CJH) independently
reviewed and resolved discrepant screenings and reviewed
a sub-sample of concordant studies to validate the agree-
ment. When needed, the broader team discussed and resolved
discrepancies. Co-authors (DC, SF, CJH, NT, JW and KK)
extracted relevant data from the included studies into RED-
Cap [34]. Co-authors (FB, FTP and STR) conducted an inde-
pendent review to supplement this review’s findings [32, 35].

The data collection instrument included: implementation
domains previously identified, author, country, year of publi-
cation, study year, study purpose, study design, population(s),
intervention(s), perspective, duration of observation, period
type, sampling strategies, data collection, scope, cost type,
estimation method of inputs, discount and inflation rates, ana-
lytic methods and findings, transparency regarding limitations,
conflicts of interest, and data availability. Data abstraction was
disaggregated by geographic area, priority population, PrEP
method, and service delivery platform for each cost or eco-
nomic result. For articles published before 2015, we classi-
fied reports of PrEP as daily oral PrEP if the authors did not
explicitly state the type of PrEP method.

2.5 Assessment of financial and economic
evidence

We utilized principles 1–17 from the Global Health Costing
Consortium (GHCC) reference case, which presents principles
of quality and completeness of costing studies of health inter-
ventions with qualitative and quantitative information [25–28,
36].

2.6 Data analysis and synthesis

We assessed inter-rater reliability using Cohen’s Kappa (K), a
statistic that accounts for agreement due to random chance,
at each screening stage [37, 38]. We created a PRISMA dia-
gram to present the number of included and excluded pub-
lications [39]. Descriptive statistics were used to summa-
rize the study characteristics from quantitative variables (i.e.
frequencies and percentages for categorical variables; maxi-
mums, medians and modes for continuous variables). We syn-
thesized extracted texts on costs and assumptions. Given the
diversity of study designs included in the review, we did not
conduct assessments of quality or bias.

3 RESULTS

3.1 National costed PrEP implementation plans

Our search for available costed national PrEP operational
plans from LMICs yielded four country plans from ESA:
Kenya, South Africa, Zambia and Zimbabwe [25–28]. No pub-
licly available plans included LAP.

3.2 Identified implementation domains

Also, we examined the GHCC and the template for develop-
ing CIPs for FP, as well as some resulting national CIPs, as
source files for identifying implementation domains [36, 40,
41]. Reviewing these reports, we identified the following 15
key inputs and activities (implementation domains) in at least
one document (Table 1) that represent our study team’s con-
sensus:

1. National coordination, policy and planning—Leader-
ship, governance, and activities to increase ownership
and coordination of the HIV PrEP response. Additional
activities include implementation planning, adaptation
and dissemination of guidelines and policies, community
and stakeholders’ engagement, and coordination to start
up, scale, or sustain PrEP programme.

2. Target setting—Activities to define priority populations,
coverage levels, the pace of introduction and scale-up,
and other rollout scenarios to achieve impact.

3. Communication/awareness raising/demand creation—
Activities to increase knowledge and awareness of PrEP
services, create demand for PrEP among priority popu-
lations and PrEP advocacy at all levels.

4. Service delivery approaches—Includes service entry
points for integrating PrEP, and feasibility of integrat-
ing PrEP into other services. We particularly focused
on non-HIV services integration, such as FP, sexual
and reproductive health, antenatal care, and community-
based services. We also identified inclusion into HIV
programmes, including self-testing.

5. Counselling and adherence support—Includes coun-
selling to initiate, sustain, discontinue, and adhere to
PrEP.

6. Human resources—Includes in-service and pre-service
education and training for physicians and allied health
professionals.

7. PrEP intervention (commodities)—Includes cost of
PrEP products.

8. Laboratory monitoring services and other
commodities—Includes baseline tests for eligibility
and safety monitoring.

9. Supply chain management and logistics—Includes com-
modity inventory management, reporting, tracking, and
handling procedures for distributing PrEP to service
delivery points. This includes warehousing and distribu-
tion of PrEP and other necessary commodities.

10. Health information systems—Developing and updat-
ing information systems and registers to document and
report PrEP services for quality improvement or report-
ing purposes.

11. Monitoring and evaluation—Activities to define indica-
tors, include PrEP monitoring as part of routine HIV ser-
vices, and continuous quality control and improvement
to ensure that the services are of the highest possible
standard.
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Figure 1. PRISMA diagram of identified, screened and included studies.

12. Implementation science and operations research—
Includes planned research activities to facilitate and
inform scale-up.

13. Budgeting, costing and financing—Budget, cost, and
economic evaluations to develop cost estimates of
PrEP service delivery, impact, and financing shortfalls.
This includes stakeholder engagement to blend finances
through public–private partnerships to support PrEP
delivery.

14. Indirect/overhead—Includes costs that cannot be
directly traced to the provision of a service, such as
administration, security personnel, buildings, and general
equipment.

15. Above-site activities—Includes various support services
provided by the central administration, such as train-
ing, education and outreach, demand generation cam-
paigns, central laboratory services, technical assistance,
and capacity building.

Six of the 15 implementation domains were in five (plans
and template): national coordination, policy, and planning;
awareness raising and demand creation; service delivery
approaches; human resources; supply chain and logistics; and
monitoring and evaluation (Table 1). The other domains were
included in two or three plans.

3.3 Study characteristics

Searches of electronic databases for oral PrEP and LAP cost-
ing and cost-effectiveness literature yielded 3609 publica-
tions; of which, 1922 were duplicates, 1687 underwent title-
abstract screening, 1337 were excluded and 350 underwent
full-text review. We excluded ongoing studies (n = 14) and
studies lacking full-text availability (n = 38) or relevancy (n =

232), such as only high-income country settings, not report-
ing cost data, or reporting only qualitative findings. Ultimately,
66 studies were included (Figure 1). Reviewers exhibited mod-
erate to good agreement during title-abstract screening (K =
0.68) and better agreement in full-text review (K = 0.75).

3.4 Populations

The 66 studies (Table 2) represented the following spe-
cific population groups: adolescent girls and young women
(AGYW) (29%); men who have sex with men (MSM) (27%);
sex workers (27%, majority female sex workers except for
one reported male sex worker); general population (26%);
women of any age (18%); men of any age (9%); and sero-
different couples (SDCs) (17%). The populations least repre-
sented (<7%) were adolescent boys and young men (ABYM),
people who inject drugs, trans women, pregnant and breast-
feeding women, and prisoners. Additional study details of each
population group disaggregated cost and economic data are
shown in S4A, and for all populations regardless of cost and
economic data disaggregation in S4B.

3.5 Geography

The 66 studies, representing 69 countries (Figure 2), and
one study representing all of SSA without sufficient details to
make a country assignment were included. Most studies rep-
resented a few countries: the top six countries were South
Africa (44%, n = 29), Kenya (24%, n = 16), China (14%, n =
9), Zimbabwe (12%, n = 8) and Uganda & Zambia (11%, n =
7). Eleven studies were multicounty. Studies represented the
following UNAIDS geographic regions: Southern and Eastern
Africa (n = 47), West and Central Africa (n = 4), Asia and
the Pacific (n = 12), Eastern Europe and Central Asia (n =
2), Latin America and the Caribbean (n = 5), and the Middle
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Figure 2. Distribution of countries and PrEP methods represented in sample of costing studies (N = 66).

East and North Africa (n = 1). Additional details by region and
country are shown in S5A for regions or countries with dis-
aggregated cost and economic data and S5B for all countries
cited regardless of disaggregation.

3.6 Long-acting PrEP studies

Figure 3 shows the frequency of studies by year and the PrEP
method reported. Approximately 15% (n = 10) were specifi-
cally LAP studies (Table 2), with two reporting injectable PrEP,
one reporting PrEP ring, and seven reporting multiple forms
or combinations of LAP. In total, five reported injectable PrEP,
four reported on the PrEP ring, and four reported combina-
tions of methods, such as dual HIV and pregnancy prevention
or without enough specificity to define the type of LAP. The
LAP studies focused on general population women (5), AGYW
(4) and female sex workers (3) primarily (Table 2). The 14
country results from 10 LAP studies were mainly conducted
in South Africa (n = 8), with results from Nigeria, Zimbabwe,
Kenya and Uganda. One study reported LAP data for all global
regions (Figure 2).

3.7 Description of implementation domains
reported in primary cost evaluations

Table 3 displays the distribution of implementation domains
among the included studies and Table 4 for LAP studies
specifically. Since purpose, scope, and methods can differ by
study type, we stratified these findings to discern primary cost
studies from secondary or modelled evaluations. Given their

direct implications for implementation, we focus our findings
on the primary costing studies below.

Among the 13 primary cost studies, the most reported im-
plementation domains were: PrEP-intervention-commodities
(n = 12), laboratory and other commodities (n = 10), human
resources (n = 11), indirect/overhead costs (n = 11), com-
munication/awareness raising/demand creation (n = 9), coun-
selling and adherence support (n = 9), and monitoring and
evaluation (n = 7). A few studies included the cost of integra-
tion into non-HIV services (n = 5), above-site activities (n =
3), supply chain management and logistics (n = 3), or national
coordination policy and planning (n = 2). No primary cost
study included target setting, health information systems, or
research. None of the primary costed studies included LAP. Of
the 13 primary cost studies, 53.8% (n = 7) were conducted in
government or public facilities (Table 5). Most primary studies
estimated average costs (n = 9) and incremental costs (n = 7).
Three studies also modelled cost-effectiveness. Most of the
costing studies utilized the health system perspective (n = 11)
and applied a discount rate (n = 11). Two studies did not
report conflict of interest statements. Similar details for mod-
elled studies are reported in S6.

3.8 Implementation assumptions in primary cost
evaluations

All primary cost studies reported costs in USD; 11 stud-
ies included overhead costs. All studies reporting discount
rates (N = 11) used 3%. Considerable heterogeneity per-
sisted in the activities described in the primary cost stud-
ies, the costs estimated, and the units defined in all other
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Figure 3. Frequency of reported PrEP methods, by number of unique costing studies and publication year.

Table 4. Frequency of key PrEP implementation domains for all LAP studies (N = 10)

Costed implementation domains

Total

N = 10

Injectable

PrEP n = 5

PrEP ring

n = 4

Other PrEP

n = 4 References

National coordination, policy and

planning

1 1 1 84

Target setting

Human resources 5 2 2 1 84, 87, 88, 89, 93

Communication/

awareness raising/

demand creation

3 2 2 1 84, 88, 89

Counselling and adherence support 2 1 1 1 88, 89

PrEP intervention (commodities) 9 3 3 4 84, 85, 86, 92, 88, 87,

90, 91, 93

Supply chain management and logistics 1

Laboratory and other commodities 4 2 2 1 86, 88, 89, 91

Health information systems

Service delivery approaches 3 2 1 1 87, 88, 89

Monitoring and evaluation 2 2 1 89, 92

Implementation science and operations

research

Above-site activities

Indirect/overhead 4 2 1 2 87, 88, 89, 93

Other costs 1 93

Abbreviations: LAP, long-acting pre-exposure prophylaxis; PrEP, pre-exposure prophylaxis.
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Table 5. Economic analysis features and analytic approaches of primary costing studies (N = 13).

Total

(N = 13)

Daily oral

PrEP

(n = 13)

Event-

driven

PrEP

(n = 0)

Injectable

PrEP

(n = 0)

PrEP ring

(n = 0)

Other

PrEP

(n = 0) References

Facility type

NGO & NGO facility 5 5 42, 44, 51, 45, 52

Private-for-profit & private

non-profit & private facility

2 2 52, 53

Government & public facility 7 7 44, 49, 43, 48, 47, 52, 53

Type of economic analysis

Cost-effectiveness 8 8 42, 44, 45, 50, 43, 83, 48, 47

Cost-benefit

Cost-utility 3 3 44, 83, 48

Average costing 9 9 51, 45, 50, 49, 43, 47, 52, 46, 53

Incremental costing 7 7 42, 44, 45, 43, 83, 48, 47

Costing approach

Guideline/normative 3 3 51, 50, 83

Real world/actual 5 5 42, 44, 49, 48, 47

Both 5 5 45, 43, 52, 46, 53

Economic v. financial costing

Economic costing 9 9 44, 51, 45, 49, 43, 47, 52, 46, 53

Financial costing 4 4 42, 50, 83, 48

Perspective

Health system 11 11 42, 44, 51, 45, 50, 49, 43, 48,

52, 46, 53

Societal

Both 1 1 47

Not reported 1 1 83

Discount rate reported 11 11 42, 44, 51, 50, 49, 43, 83, 48,

47, 52, 53

Conflict of interest

Yes 1 1 46

No 10 10 42, 44, 51, 45, 50, 49, 43, 83,

52, 53

Not reported 2 2 48, 47

Approach

Observed 9 9 42, 44, 51, 49, 43, 47, 52, 46, 53

Observed + modelled 4 4 45, 50, 83, 48

Abbreviations: NGO, non-governmental organization; PrEP, pre-exposure prophylaxis.

implementation domains. For instance, within the commonly
reported PrEP commodities domain, average drug costs were
described as cost per implementation scenario [42, 43], costs
across all sites and per site [44], cost per couple [43, 45],
cost per client [46–48], costs per bottle [43, 49, 50], per
person-year [43, 50], and per month [45, 47]. The recur-
rent drug costs cited ranged from $24.43 to $382.00. PrEP
commodities were only included if the input costs of the
drug were explicitly reported, could be disaggregated or were
cited as being included in the unit cost. The human resources
domain included clinicians, social workers, and counsellors
staff time based on time and motion studies [42]. Other stud-
ies included the site doctor, pharmacist, peer educators [44],

and administrators [51]. Merely three studies described start-
up training [45, 46, 49]. For the more infrequently costed
domains, policy and planning costs were estimated for stake-
holder coordination required to start up and microplanning
[47, 52], and supply chain costs were estimated for central
storage and distribution fees and a one-time PrEP importation
fee [47, 52, 53].

3.9 Primary costing study outcomes

Table 7 summarizes average and incremental cost outcomes
reported across the 13 primary cost studies and Tables 8 and
9 detail cost and cost-effectiveness outcomes of studies by
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scenarios costed. The 13 studies reported 11 unique outcome
indicators. Cost per person/client-month (n = 6) was the most
frequently reported outcome, followed by annual costs (n =
4), cost per visit (n = 4), and cost per person/client-year (n
= 3). Three primary costing studies also reported the results
of cost-effectiveness analyses: one study reported an incre-
mental cost-effectiveness ratio (ICER) without clearly defining
the time horizon; one reported an ICER (cost per acquisition
averted) over a 10-year horizon; and the third reported the
incremental cost-effectiveness per quality-adjusted life year
(QALY) gained in a 5-year time horizon. No single cost or cost-
effectiveness outcome was measured by all studies utilizing
the same analytic approach. The highest frequency of studies
reported on oral PrEP among AGYW, followed by SDC.

3.10 Implementation domains in secondary data
or modelled studies

A lower percentage of modelled than primary costing studies
included the costs of any implementation. Among the 53 mod-
elled studies (Table 6), the cost of PrEP commodities was the
most frequently included (40%, n = 21), followed by human
resources (36%, n = 19). Table 6 summarizes all modelled
studies. As shown in S6, most modelled studies were cost-
effectiveness (N = 41), followed by cost-utility studies (N =
15). Evaluations mostly took a guidelines approach (N = 32),
from the health system perspective (N = 42). About 69.8%
reported discount rates (N = 37) (Tables 6).

3.11 Implementation domains regarding
long-acting PrEP

None of the 10 modelled studies of LAP included costs on
target setting, supply chain logistics and management, health
information systems, operations research and implementation
science, or above-site domains (Table 4). Further, only PrEP
commodities (N = 9) and human resources (N = 5) domains
were reported >50% of the time. The other domains were
reported at frequencies of 2 and 1 for the five injectable LAP
studies and four studies on the PrEP ring (Table 4).

4 D ISCUSS ION

This scoping review synthesized national implementation
plans from four costed rollout plans (CRPs) operationalizing
oral PrEP from Kenya, South Africa, Zambia, and Zimbabwe,
and the FP CIP template. Few CRPs have been developed
to support daily oral PrEP, and no plans included LAPs. The
AVAC tracker showed that over 20 SSA countries approved
PrEP, yet only four implementation plans were found. Interest-
ingly, these four countries represent over 50% of SSA PrEP
initiations between 2016 and 2022 [19]. While all countries
have fallen short of HIV prevention benchmarks, the crude
correlation is suggestive that CRPs reflect country-level and
-led discussions about systematic planning of implementation,
an indication of national commitment and political will, which
may contribute to greater PrEP achievement.

Our CRP review identified 15 domains as necessary inputs
and activities. Six of the 15 domains were reported in all plans
reviewed; however, we cannot conclude that they are more

important than domains not consistently included since plans
were not based on rubrics or frameworks. We observed varia-
tions in the naming of the implementation domains and incor-
porated activities or inputs. Also, CRP domains lacked any pri-
oritized order or hierarchy, highlighting the need for a frame-
work for developing CRPs and a consensus process for com-
posing activities and inputs. We surmised that all domains
were method agnostic and relevant for implementing LAP
(Table 4). CRPs will be important because of LAPs complexity
of choice, variation in logistics ,and likely cost.

Further, most (80%) of the 66 studies published between
January 2010 and 30 June 2022 were secondary data or
modelled evaluations, and few (19.6%) reported primary cost-
ing. The 15 implementation domains were included inconsis-
tently. None of the 13 primary costing studies included all
15 domains, but most included: PrEP commodities, human
resources, indirect cost, and other associated commodities.
Few primary costing studies included policy and planning, sup-
ply chain and logistics, or above-site costs, which include tech-
nical assistance and domains that were present in all imple-
mentation plans. Modelled or cost-effectiveness studies, many
of which applied a guideline costing approach to inform pol-
icy and planning, included fewer domains than primary costing
studies. We observed that most studies did not meet GHCC
criteria, including variable cost and cost-effectiveness out-
comes and units of measure. The lower quality, inconsisten-
cies, and lack of transparency in cost and cost-effectiveness
studies have been raised by others, but to our knowledge, this
is the first study to examine the cost and cost-effectiveness
literature against real-world operational plans and assess
implementation inputs and activities with such specificity [32].

The unsystematic delivery of HIV services has been high-
lighted as a persistent structural impediment that dimin-
ishes the impact of HIV prevention interventions [1, 3]. LAPs
will undoubtedly increase the complexity of HIV prevention
delivery at all levels of the health system. LAPs vary in
reported efficacy and effectiveness, user preferences, labo-
ratory requirements to initiate and sustain use, supply chain
needs to deliver a safe and effective product, and monitor-
ing and evaluation for continuous quality improvement, among
others [54–57]. Terris-Prestholt et al. previously stated that
plans outlining systematic introduction and delivery of PrEP,
including impact on efficiency, uptake, and equity, are needed
to manage scarce human and financial resources. We need
user-tailored messaging and optimized delivery channels to
reach high-need groups given resource constraints [58]. CIPs,
multi-year actionable roadmaps designed to help governments
achieve their FP goals by facilitating systematic implementa-
tion, scale-up, and financing, have facilitated many program-
matic achievements owing to streamlined planning, implemen-
tation and stakeholder consultation, and systematic costing
[41, 59]. Amid the scarcity of costed plans for operationaliz-
ing HIV PrEP delivery [25–28], CIPs and national costed HIV
plans serve as a model for LAP rollout in countries and set-
tings not currently applying this approach.

As noted above, plans did not mention a rubric guiding
which implementation domains to include and the rationale
for including some domains over others. A lack of specificity
on what is needed to implement LAP will further stymy imple-
mentation given the current concerns about the cost of LAP.
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Table 6. Economic analysis features and analytic approaches of secondary costing or modelling studies (N = 53).

Total

(N = 53)

Daily oral

PrEP

(n = 48)

Event-

driven

PrEP

(n = 2)

Injectable

PrEP

(n = 5)

PrEP

Ring

(n = 4)

Other

PrEP

(n = 4) References

Facility type

NGO & NGO facility 4 4 125, 122, 99, 116

Private-for-profit & private

non-profit & private facility

1 1 125

Government & public facility 3 3 95, 113, 122

Type of economic analysis

Cost-effectiveness 41 40 1 3 1 2 97, 96, 95, 132, 98, 120, 130,

89, 106, 107, 108, 101, 133,

135, 136, 113, 117, 114, 86,

118, 125, 121, 122, 92, 102,

88, 109, 99, 123, 124, 94,

116, 103, 127, 91, 119, 100,

128, 111, 129, 105

Cost-benefit

Cost-utility 15 14 1 2 1 96, 130, 89, 107, 108, 101, 133,

113, 117, 118, 92, 123, 124,

100, 105

Average costing 12 11 2 1 97, 98, 135, 125, 122, 115, 88,

124, 94, 127, 91, 128

Incremental costing 8 7 1 97, 98, 130, 88, 116, 91, 128,

105

Costing approach

Guideline/normative 32 28 2 2 3 2 97, 96, 95, 98, 120, 89, 107,

117, 125, 121, 122, 102, 126,

115, 88, 87, 110, 131, 99, 123,

94, 116, 103, 104, 90, 127,

91, 100, 128, 93, 111, 105

Real world/actual 1 1 124

Both 14 13 3 1 2 132, 130, 84, 106, 108, 101,

133, 112, 85, 113, 114, 86,

118, 92

Not reported 6 6 134, 135, 136, 109, 119, 129

Economic v. financial costing

Economic costing 32 29 1 3 4 2 96, 95, 132, 98, 84, 89, 107,

101, 133, 134, 85, 113, 114,

86, 118, 125, 122, 115, 88, 99,

123, 124, 94, 116, 103, 104,

90, 127, 91, 119, 100, 105

Financial costing 15 14 1 2 1 97, 120, 130, 106, 108, 112,

117, 92, 102, 126, 87, 110,

131, 128, 111

Not reported 6 5 1 135, 136, 121, 109, 93, 129

Full v. incremental costing

Full (Average) 11 11 1 1 2 120, 84, 115, 131, 123, 124, 94,

103, 91, 119, 129

(Continued)
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Table 6. (Continued)

Total

(N = 53)

Daily oral

PrEP

(n = 48)

Event-

driven

PrEP

(n = 2)

Injectable

PrEP

(n = 5)

PrEP

Ring

(n = 4)

Other

PrEP

(n = 4) References

Incremental 5 4 1 134, 136, 104, 90, 127

Both 34 31 1 4 1 3 97, 96, 95, 132, 98, 130, 89,

106, 107, 108, 101, 133, 112,

85, 113, 117, 114, 86, 118,

125, 121, 122, 92, 102, 126,

88, 109, 87, 110, 99, 116,

100, 111, 105

Not reported 3 2 1 135, 128, 93

Perspective

Health system 42 39 1 4 4 3 97, 96, 95, 132, 98, 84, 89, 106,

107, 108, 101, 133, 135, 112,

85, 113, 117, 114, 86, 118,

125, 122, 92, 88, 109, 110,

131, 99, 123, 94, 116, 103,

104, 90, 127, 91, 119, 100,

128, 111, 129, 105

Societal 5 4 1 1 130, 126, 115, 87, 124

Both

Not reported 6 5 1 120, 134, 136, 121, 102, 93

Discount rate reported 37 34 2 5 3 2 97, 95, 132, 98, 130, 84, 89,

106, 107, 108, 101, 133, 134,

135, 86, 118, 121, 122, 92,

102, 126, 88, 109, 87, 110,

131, 99, 123, 124, 116, 104,

90, 119, 100, 111, 129, 105

Conflict of interest

Yes 12 10 1 3 89, 106, 133, 135, 117, 114, 86,

118, 121, 126, 87, 131

No 27 26 1 2 2 3 97, 132, 98, 120, 130, 84, 108,

101, 134, 112, 85, 113, 125,

122, 92, 102, 115, 88, 109,

110, 99, 123, 116, 119, 100,

128, 129

Not reported 14 12 2 1 96, 95, 107, 136, 124, 94, 103,

104, 90, 127, 91, 93, 111, 105

Approach

Observed 8 5 1 1 1 120, 126, 115, 88, 103, 104, 90,

91

Modelled 49 44 1 5 3 4 97, 96, 95, 132, 98, 120, 130,

84, 89, 106, 107, 108, 101,

133, 134, 135, 136, 112, 85,

113, 117, 114, 86, 118, 125,

121, 122, 92, 102, 126, 88,

109, 87, 110, 131, 99, 123,

124, 94, 116, 127, 91, 119,

100, 128, 93, 111, 129, 105

Abbreviations: NGO, non-governmental organization; PrEP, pre-exposure prophylaxis.
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LAP options are being introduced in the context of static
prevention funding. The costs of LAPs are considered a major
determinant and threat to their implementation [60]. Stake-
holders debate the lack of transparency in injectable PrEP
and alternative pricing. For instance—stating that success will
require cabotegravir to be offered at an affordable price is
all the more concerning when injectable PrEP’s threshold for
cost-effectiveness in South Africa is <$100 per person-year
[61, 62]. Moreover, due to COVID-19 and ongoing global eco-
nomic instability, some policymakers and other stakeholders
call for strategies to improve efficiencies in HIV investments
[63]. Understanding the current oral PrEP and LAP rollout,
full and incremental costs can inform programme efficiencies
and financing innovations. This dearth of primary cost data
across the full implementation process, concern about trans-
parent LAP pricing, and nascent understanding of the evolving
implementation landscape with the introduction of LAPs ele-
vate the importance of systematic real-world delivery accom-
panied by primary cost data.

We described how implementation domains included
in studies were operationalized in the current context of
PrEP delivery. This serial scoping review identified and
addressed several literature gaps. First, our rapid review
of implementation plans revealed: (1) the rarity of national
costed PrEP rollout plans despite expanded PrEP delivery in
resource-constrained settings; and (2) the variability of plans’
composition and costed domains. Additionally, our scoping
review of primary costing and model-based evaluations
highlighted (1) a preliminary understanding of real-world
PrEP costs due to a preponderance of model-based stud-
ies; (2) primary costed studies only explored 12 of the 15
implementation domains, overlooking target setting, health
information systems, and implementation science research;
and (3) costing units and assumptions varied greatly across
primary costing studies, precluding comparison. Together, our
reviews highlight the need to further refine and prioritize: (1)
content areas for PrEP implementation plans in LMICs; and
(2) templates and resources to systematically develop CRPs
for approved LAP methods.

No study costed all implementation domains. PrEP costs
will need to be more appropriately estimated on a case-by-
case basis according to the scope of required activities in each
country. For instance, how will countries establish targets for
PrEP overall and disaggregated by PrEP methods, including
LAP? What technical resources will be needed to estimate ini-
tial targets and use various data to update targets as imple-
mentation progresses? Health information systems will need
to be updated to include multiple methods with different fre-
quencies of use, routes of administration, and means of mon-
itoring. Implementation research is also critical to identify
ways that complex interventions could be bundled together
and identify implementation strategies that facilitate uptake
and effective use of LAP. Investments in supply chain and
logistics may also require consideration of the unique needs
of injectable Cab PrEP or the push to de-medicalize the PrEP
ring. Many studies that cost human resources included costs
for training and supportive supervision, both of which will be
critical for LAP. Implementers grapple with setting metrics to
monitor and evaluate LAP use in programmes, requiring alter-
ations in the health information systems [64]. PrEP metrics

need to measure LAP delivery and uptake in service points
like FP, where LAP could be integrated [65]. However, no
studies accounted for costs associated with updating informa-
tion systems. Since only 20% of PrEP studies included primary
cost data collection, this suggests that most economic evalu-
ations use historical estimates that may no longer represent
the current implementation landscape.

PrEP commodities and human resources were the domains
most included in modelled evaluations. As with primary cost
studies, activities like implementation research to inform
decision-making, target setting, awareness raising, technical
assistance, and health information system strengthening—vital
and catalytic investments in the early phase of introduc-
ing new products into the public health system—were not
included. Our findings corroborate other reviews examining
PrEP cost and cost-effectiveness in mathematical modelling
studies [23, 66–79]. Case et al. highlighted in a 2019 review
the outdated assumptions in the modelling literature, the lack
of “real-world costing” and the limitation of the modelling
studies to include programme implementation, among other
factors [23]. To our knowledge, our paper is the first analysis
that examined the intersection of implementation plans and
costing or economic evaluations explicitly.

The wide variation in cost outcomes poses a synthesis chal-
lenge identified in this review and previously [32]. Standard-
ized costing instruments should be created, including guid-
ance on costing attributes for inclusion and the process of
costing PrEP. Appropriate costing units can help establish
higher-quality, consistent cost data to inform planning for LAP.
One example can be found on Prepwatch [80]. Around 2016,
we observed an increased frequency and diversity of PrEP
methods in the cost and economic literature, 1 year after
daily oral PrEP was recommended for all by the WHO [14].
With WHO’s recommendation, country-level approval and the
imminent introduction of LAP, priority should be placed on
primary costing studies of LAPs that align with real-world
implementation needs [81]. This is an important time for cost-
ing experts and decision-makers to ensure that standards are
in place for the comprehensive primary costing of LAP. Health
economic studies are instrumental to policy and programme
planning and should broaden the scope of costed activities to
better reflect the real-world implementation, as also noted by
Torres-Rueda et al. [35].

4.1 Limitations

Our scoping review focused on peer-reviewed English-
language literature only. We tried to overcome this limitation
by utilizing nine electronic databases, including several
databases that index work in SSA, which allowed us to cross-
reference extensively. Additionally, we reached out through
professional networks to identify grey literature. This effort
yielded additional peer-reviewed literature through collabora-
tors (authors FTP, FB and STR). We identified implementation
domains through a rapid review of four country plans and
conducted the thematic analysis inductively. These domains
have not been vetted beyond our study team. Other countries
may have plans that were not publicly or easily accessed.
As a result, we may classify activities differently. Further
work is needed to develop a stakeholder-informed con-
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sensus template for key domains to consider when planning
implementation. Implementation frameworks (e.g. AGREE-II or
GLIA) may provide some additional structure that is validated,
but based on our assessment, these frameworks would need
to be modified to fulfil the purpose of the implementation
plan review and evaluation [82, 83]. The GHCC reference
case provided methodological principles for evaluating the
studies. However, operationalizing the components of the
principles in this evaluation revealed that the principles are
complex and multidimensional, and the categories are not
often mutually exclusive. These factors make it difficult to
apply the principles quantitatively.

We note the significant lack of primary data collection
related to the cost of delivering PrEP (particularly LAP). For
those not reliant on primary data collection, or when the
report was unclear, the research team could not analyse how
unit cost data were obtained (e.g. budgetary figures, modelling
cost estimates, imputation from neighbouring countries, etc.).
Further analysis of these studies should allow for a more in-
depth review of what figures are currently being used and
their comparability. As a result, the studies differed in the
scope of interventions offered, and in that sense, mixed-cost
data are not comparable. As an example, some PrEP interven-
tions spend significantly on client retention, while other inter-
ventions do not. Meaningful conclusions can, therefore, not be
drawn from head-to-head comparisons of studies.

This synthesis included studies with different analytic
approaches, populations, and assumptions that will result in
very different cost estimates. For instance, some studies
focused on financial costs, while others focused on economic
costs. As a result, it needed to be clarified if or how studies
dealt with costing in-kind resources. Differences in interven-
tions (PrEP as part of an integrated HIV prevention or other
health programmes), staff time and burden (time-and-motion
analysis vs. provider interviews), and targeting (details about
specific populations vs. cost estimates per person reached)
also existed. The inherent heterogeneity of these studies is
both a limitation and a strength in ascertaining assumptions.

5 CONCLUS IONS

The successful integration and scale-up of new LAP meth-
ods into existing service delivery will depend on robust imple-
mentation built on sound logistical and financial planning.
Based on these observations, we recommend: (1) a frame-
work and tools to support countries in developing CRPs for
LAP; (2) a process to ensure that there is global consensus
on the composition of domains, defining activities and inputs,
and a process for developing costed plans and determining
essential and optional components; (3) further examination of
implementation considerations for LAP and for supporting a
method mix of biomedical HIV prevention; and (4) we echo
the call for improved quality, consistency, and transparency
in cost and cost-effectiveness studies developed to inform
national planning.
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