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SUMMARY

Background: Oral pre-exposure prophylaxis (PrEP) for HIV prevention is highly effective and 

being scaled at health clinics throughout sub-Saharan Africa. However, barriers to clinic-based 

PrEP delivery such as high costs for clients and clinics remain. In a randomized implementation 

trial, we aimed to test whether semiannual PrEP clinic visits supported with interim home-based 

HIV self-testing (HIVST) would result in equivalent HIV testing, drug refilling, and adherence 

among PrEP clients compared to quarterly visits, the standard of care.

Methods: In a randomized non-inferiority trial (ClinicalTrials.gov NCT03593629), we tested 

this novel model for PrEP delivery in Kenya. All participants were ≥18 years and had taken 

PrEP for one month. Participants were 2:1 randomized to: 1) six-month PrEP dispensing (with 
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semiannual clinic visits, supported by HIVST conducted at home after three months) or 2) 

standard-of-care PrEP dispensing (three-month supply with quarterly clinic visits). Our primary 

outcomes, measured at six months, were HIV testing (any testing between enrollment and six-

month visit), PrEP refilling, and PrEP adherence (detectable tenofovir-diphosphate in dried blood 

spots). We used binomial regression models to estimate risk differences (RDs) and interpreted 

one-sided 95% confidence interval (CI) lower bounds (LB) −10% as non-inferior.

Findings: From May 2018 to February 2020, we enrolled and followed 495 participants: 165 

men and 130 women in HIV serodifferent couples and 200 women not in known serodifferent 

couples. At six months, 83·3% (274/329) in the intervention arm tested for HIV compared to 

84·3% (140/166) in the standard-of-care arm (RD −1·2%, one-sided 95% CI LB −6·9%). Among 

participants in the intervention arm, 78·1% (257/329) refilled PrEP, compared to 80·7% (134/166) 

in the standard-of-care arm (RD −2·6%, one-sided 95% CI LB −8·9%). In the intervention arm, 

60·8% (200/329) were adherent to PrEP compared to 57·2% (95/166) in the standard-of-care arm 

(RD 2·4%, one-sided 95% CI LB −5·1%). No participants acquired HIV.

Interpretation: Six-month PrEP dispensing with HIVST for interim testing reduces the number 

of PrEP clinic visits in half without compromising HIV testing, retention, or adherence.
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INTRODUCTION

Novel models for oral HIV pre-exposure prophylaxis (PrEP) delivery are needed in high 

prevalence settings to increase access and minimize the costs of delivery. In Kenya and other 

countries in sub-Saharan Africa, PrEP is primarily being delivered at public health clinics 

using a quarterly visit schedule, with three-month drug dispensing and clinic-based HIV 

testing.1 This model of PrEP delivery, while often successful, is limited by both client-level 

and health system barriers, including long travel distances and wait times at clinics for 

clients and high client volumes and costs for often already overstretched health systems.2–4 

Efficient strategies for PrEP delivery are needed that could address these time and cost 

barriers, potentially improve client engagement in care, and increase the capacity of clinics 

to deliver care.

HIV self-testing (HIVST) is a new technology that has the potential to improve the 

efficiency of delivering HIV services, including PrEP.5–7 A critical pillar for PrEP delivery 

is HIV testing, which must occur regularly (every three months) following PrEP initiation to 

identify potential breakthrough HIV infections, reducing the risk of antiretroviral resistance 

and permitting rapid engagement in HIV care.8 Since clinic-based HIV testing is currently 

the standard for PrEP delivery in African settings, the maximum duration between PrEP 

clinic visits is thus three months.9 HIVST, which was introduced in Kenya in 2017, has the 

potential to shift HIV testing required for PrEP delivery from the clinic to the home, thus 

reducing the number of and expanding the period between clinic visits required for PrEP 

delivery.
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Multinational studies have demonstrated high acceptability and uptake of HIVST among 

diverse populations in sub-Saharan Africa, including in Kenya,10–13 although those studies 

generally evaluated HIVST as a strategy to increase access to HIV testing, particularly for 

those unlikely to test otherwise. Relatively few studies have paired HIVST and PrEP: two 

pilot evaluations among Kenyan HIV serodifferent couples at HIV clinics and young women 

at family planning clinics found in-clinic HIVST to be an acceptable and feasible approach 

for HIV testing when done as part of routine PrEP delivery.5,7 Notably, the World Health 

Organization (WHO) does not currently support use of HIVST for PrEP delivery,14 citing 

the need for more evidence to understand the potential role that HIVST can play in PrEP 

delivery, including its ability to support PrEP continuation (i.e., retention and adherence) by 

reducing the burden of PrEP access for clients and delivery for clinics.

In a randomized implementation trial among PrEP users in Kenya, we tested whether 

HIVST could be used to decrease the number of PrEP clinic visits by half through a 

model of six-month PrEP dispensing supported with self-directed HIVST at home. We 

hypothesized home HIVST with six-monthly PrEP visits would result in equivalent HIV 

testing, drug refilling, and adherence among PrEP clients.

METHODS

Study design

The Jipime-JiPrEP (Kiswahili for “test yourself, PrEP yourself”) study was an open-label 

randomized, non-inferiority implementation trial testing the effect of six-month PrEP 

dispensing supported with HIVST (ClinicalTrials.gov NCT03593629).15 The trial was 

conducted at the Partners in Health and Research Development clinic in Thika, a peri-urban 

town in Kiambu County ~40 kilometers outside Nairobi.

Participants

We included individuals at risk of acquiring HIV who had recently started PrEP and returned 

for their first follow-up visit one month post-initiation, thus indicating interest in continued 

PrEP use. We recruited three different types of populations at HIV risk: men in HIV 

serodifferent couples, women in HIV serodifferent couples, and women not in known HIV 

serodifferent couples (i.e., singly enrolled).

We partnered with existing HIV counseling and testing (HCT) centers in Kiambu County 

and neighboring counties with population-level HIV prevalence rates ranging from 1.1% to 

5.1%.16 We also partnered with local HIV clinics to identify individuals newly initiating 

PrEP and engaged community mobilization activities for HCT promotion to identify new 

individuals eligible for PrEP. For women singly enrolled, we used the Kenya Ministry of 

Health’s PrEP Rapid Assessment Screening Tool (RAST) to determine if they were eligible 

for PrEP; this is the tool used for risk assessment and PrEP eligibility at public clinics in 

Kenya. Other eligibility criteria for participants were: ≥18 years old, HIV uninfected (by 

rapid testing according to national guidelines),9 plans for continued PrEP use, no ongoing 

participation in another HIV prevention trial, and willingness to be randomized to the trial 

HIVST arm. Pregnant women were eligible for participation.
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The study protocol15 was approved by the Scientific Ethics Review Unit at the Kenya 

Medical Research Institute and the Human Subjects Division at the University of 

Washington. All participants provided written informed consent. The study had a Data 

Safety Monitoring Board that met three times over the duration of the study.

Randomization

Randomization occurred individually at enrollment using opaque envelopes opened by the 

participant in the presence of the research staff. We randomized participants 1:1:1 to: 1) 

six-month PrEP dispensing + interim blood-based HIVST (with biannual clinic visits), 

2) six-month PrEP dispensing + interim oral fluid-based HIVST (with biannual clinic 

visits), or 3) standard-of-care (SOC) PrEP delivery (three-month PrEP dispensing with 

quarterly clinic visits), Appendix: Page 1. A list of sequential randomization assignments 

was prepared for each study population (e.g., men in serodifferent relationships, women 

in serodifferent relationships, and women singly enrolled) using variable-block sizes by a 

study statistician not otherwise involved in participant contact. Due to the nature of the 

intervention, participants and research staff were unmasked to randomized assignment.

Procedures

Every six months, for a total of 12 months, participants randomized to one of the 

intervention arms were dispensed a six-month PrEP supply, received two HIV self-tests, and 

were scheduled to return to the clinic for follow-up six months later. Participants randomized 

to the SOC arm were dispensed a three-month PrEP supply, received no HIV self-tests, and 

were scheduled to return to the clinic for follow-up every three months. HIV self-tests were 

either oral-fluid (OraQuick Rapid HIV-1/2 Antibody Test, OraSure Technologies, USA) 

or blood-based (AtomoRapid HIV 1&2 Test, Atomo Diagnostics, Australia, rebranded as 

Mylan Rapid HIV 1&2 after acquisition by Mylan Lab Ltd.).

At the enrollment visit, we trained participants in the intervention arms on self-test use, 

including completing the assigned HIVST process, with interpretation of test results in the 

clinic with the guidance of a study staff member. All HIV self-tests delivered to participants 

included a pictorial informational brochure (translated into Kiswahili, the local language) 

with details on self-test use and interpretation; participants were instructed to reference 

this, as needed, during the testing process. Additionally, participants in the intervention 

arms received a toll-free 24-hour number that they were encouraged to call if they had any 

questions or tested HIV seropositive. We instructed participants to use a self-test for interim 

HIV testing three months following their enrollment visit and the other test as they wished 

(e.g., for additional testing, back-up testing, or testing for a sexual partner/friend).

We delivered PrEP following the 2018 Kenya national PrEP guidelines,9 which included 

HIV testing at all PrEP clinic visits (blood-based rapid testing following the national 

algorithm), serum creatinine clearance testing, syndromic assessment of sexually transmitted 

infections (STIs), urine pregnancy testing (for women only), counseling (on HIV risk 

reduction strategies and drug adherence), and assessment of potential PrEP side effects 

(follow-up visits only). Participants in HIV serodifferent couples received counseling on 

PrEP as a bridge to antiretroviral treatment (ART, i.e., PrEP use until the partner living with 
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HIV is virally suppressed), and at six months, were recommended to discontinue PrEP if 

their partner had consistently been on ART for six months. 9

Participants in all arms were told that, if needed, they could contact or return to the research 

clinic at any point between scheduled PrEP clinic visits (e.g., to get a replacement for a 

lost HIV self-test, discuss a perceived change in HIV risk, etc.). To remind all participants 

of their scheduled follow-up visits, we followed standard clinical procedures for PrEP 

appointment reminders in Kenya: a phone call one day following a missed scheduled visit 

and a second phone call seven days following the first call.

At each study visit, participants completed a demographic and behavioral questionnaire, a 

physical exam, and received PrEP (if continuing PrEP use). All data were collected and 

stored using CommCare (Dimagi, Cambridge, USA), an electronic data collection platform. 

Physical exams included assessment of potential PrEP side effects and symptoms of STIs. 

We collected blood specimens at the six-month follow-up visit for dried blood spots (DBS) 

to measure PrEP adherence.

Outcomes

We had three pre-specified primary outcomes, all measured at the six-month follow-up visit: 

1) HIV testing (any testing after the enrollment visit and before the six-month visit), 2) PrEP 

refilling (at the six-month visit), and 3) adherence to PrEP (detectable drug levels in DBS). 

Our HIV testing outcome was self-reported in questionnaires and included both clinic-based 

and at-home, self-testing. PrEP refilling was determined using dispensing records from the 

six-month clinic visit.

Adherence to PrEP was determined by measuring any detection of tenofovir-diphosphate 

(TFVDP) in DBS via liquid chromatography tandem mass spectrometry.17 We chose to 

measure any detection of TFV-DP in our primary analysis due to uncertainties around the 

definition of a protective PrEP threshold for cisgender African women. All outcomes were 

binary metrics that were dependent upon participants returning to their six-month follow-up 

visit.

All primary outcome measurements were dependent on retention (i.e., a participant returning 

for their six-month PrEP visit). We used inclusive retention windows, based on the 

scheduled PrEP follow-up visits for each arm, to capture any participants that returned for 

PrEP continuation during this follow-up period, including those who may have stopped and 

restarted PrEP based on their ongoing HIV risk.18 Our retention windows opened the day 

following enrollment and closed two weeks prior to the scheduled nine-month visit date for 

participants in the SOC arm (i.e., 256 days following randomization) and two weeks prior 

to the scheduled 12-month visit date for participants in the intervention arms (i.e., 346 days 

following randomization).

Statistical analysis

We based the sample size on the PrEP adherence primary outcome. We used a one-sided 

95% confidence interval (CI) lower bound (LB), common for non-inferiority trials at the 

time of trial conception,19 and defined a non-inferiority margin of −10%. Assuming 80% 
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PrEP adherence and 10% loss to follow-up, a sample size of 495 participants provided 

80% power to rule out more than a 10% difference in PrEP adherence. In programmatic 

settings, however, nonattendance at clinic visits is overwhelmingly indicative of having 

stopped PrEP. Thus, after the study initiated, we performed additional power calculations 

at the recommendation of the trial’s Data Safety Monitoring Board that counted missing 

results, such as loss to follow-up, as not achieving the outcome (i.e., assuming 70% PrEP 

adherence in the intervention and SOC arms) and determined that with a sample size of 495 

participants, we had 74% power to rule out more than a 10% difference in PrEP adherence.

Analyses were intention-to-treat, with missing results assigned as not achieving the study 

outcomes. Our primary pre-specified comparison was six-month PrEP dispensing + interim 

HIVST with semiannual clinic visits (i.e., combined intervention arms) versus SOC 

PrEP dispensing. We chose to analyze the two intervention arms together because we 

hypothesized that the effect of the intervention on PrEP adherence relates to the frequency 

of scheduled follow-up visits (and ability of six-month PrEP dispensing with interim HIVST 

to support that), not the HIVST modality. However, to understand how the HIVST modality 

(e.g., oral-fluid vs. blood-based) might affect the outcomes of interest, we also individually 

compared the intervention arms to the SOC arm, as well as to one another.

We measured the proportion of participants with each outcome by randomization group 

and estimated risk differences (RDs) between the groups. To estimate RDs and one-sided 

95% CI LBs, we used binomial regression models with identity link, adjusting for study 

population (e.g., men in HIV serodifferent couples, women in HIV serodifferent couples, 

and women singly enrolled). We interpreted one-sided 95% CI LBs greater than or equal 

to −10% as indicating the intervention was non-inferior to SOC. Analyses were conducted 

using Stata/SE 16 (College Station, USA).

We pre-specified analyses among sub-groups, including HIV serodifferent couples, women 

(including both those enrolled in HIV serodifferent couples and those singly enrolled), and 

women singly enrolled. For women singly enrolled, we also planned a superiority analysis 

with the hypothesis that less frequent follow-up could be inferior to SOC due to the unique 

PrEP adherence challenges that this subpopulation experiences. In this superiority analysis 

among women singly enrolled, we interpreted two-sided 95% CIs that did not include 

zero as significant and estimated that we would have 80% power to a difference in PrEP 

adherence of 21% (49% vs. 70%) between those assigned to the intervention vs control 

arms. Additionally, we pre-specified measurement of study outcomes among participants 

<30 years and ≥30 years.

We completed two sensitivity analyses. First, we measured outcomes among participants 

that returned to the six-month follow-up visit “on-time”: any day after enrollment and no 

more than three weeks after the scheduled visit (i.e., 201 days following randomization). 

Second, we measured PrEP adherence using a “protective” level of TFV-DP that has 

commonly been used in other PrEP implementation studies (i.e., ≥700 fmol/punch).

In a post-hoc analysis requested by an independent reviewer, we also estimated the RD 

and one-sided 97.5% CL LB for each pre-specified outcome, a conservative approach 
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recommended for evaluation of novel pharmaceutical agents,20 and similarly defined a 

non-inferiority margin of −10%.

Role of funding source

The funder of the study had no role in study design, data collection, data analysis, data 

interpretation, or writing of the manuscript.

RESULTS

Between May 28, 2018 and February 24, 2020, we screened 527 individuals and enrolled 

495: 165 men in HIV serodifferent couples, 130 women in HIV serodifferent couples, and 

200 women singly enrolled (Figure 1); 166 were randomized to the SOC arm and 329 to 

the six-month PrEP dispensing + interim HIVST arms (163 to oral-fluid HIVST and 166 to 

blood-based HIVST).

Socio-demographic characteristics were similar across randomization arms. All were Black 

Africans. The median age was 33 years (interquartile range [IQR] 27–40), and most (67·1%) 

were ≥30 years, Table 1. The median years of education was nine (IQR 8–12), and most 

(77·2%) were married (95·6% in HIV serodifferent couples and 50·0% of women singly 

enrolled). All participants reported behaviors that indicated HIV risk, according to Kenya’s 

PrEP RAST;9 the vast majority (81·8%) reported inconsistent condom use (i.e., some 

condomless sex) in the past month. Nearly a quarter (24·0%) of women singly enrolled 

reported exchanging sex for money or goods in the past month, compared to 0·0% of men 

and 0·8% of women in HIV serodifferent couples.

At enrollment, all participants in the intervention arms received a six-month PrEP supply 

and two HIV self-tests, and all participants in the SOC arm received a three-month 

PrEP supply and no HIV self-tests. At three months, 89·2% (n=148) of participants in 

the SOC arm returned for their scheduled three-month follow-up visit, and 7.6% (n=25) 

of participants in the combined intervention arm returned to the clinic for a voluntary 

unscheduled follow-up visit. Reasons for voluntary unscheduled visits among participants 

in the combined intervention arm included: counseling (n=2), treatment (n=2), experienced 

social harm (n=1), clinic-based HIV testing (n=1), other laboratory testing or results (n=5), 

a medical visit unrelated to HIV testing (n=22), replacement of HIV self-test(s) that were 

lost/stolen (n=2), or PrEP drugs that were lost/stolen (n=1) or needed if the participant could 

not make their next scheduled visit (n=1). Some participants had more than one unscheduled 

visit. Among SOC arm participants who returned for a three-month follow-up visit, the 

median number of days since enrollment was 89 (IQR 84–91 days).

At six months, 84·3% of participants in the SOC arm (140/166) and 84·2% of participants 

in the combined intervention arm (277/329) returned for follow-up. Within the combined 

intervention arm, 85·3% (139/163) of participants in the oral-fluid HIVST arm and 83·1% 

(138/166) of participants in the blood-based HIVST arm returned for follow-up. The median 

number of days from enrollment to the six-month visit was 178 (IQR 168–181 days) for 

participants in the SOC arm and 178 (IQR 168–183 days) for participants in the combined 
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intervention arm (oral-fluid HIVST arm: 179 days, IQR 169–187 days; blood-based HIVST 

arm: 174 days, IQR 168–182 days).

Among participants in the combined intervention arm, 81·2% (267/329) reported completing 

at least one of the HIV self-tests, and 41·9% (138/329) reported completing both of the 

HIV self-tests. The median time since enrollment that participants completed the first HIV 

self-test was 87 days (IQR 71–99 days) and second HIV self-test was 165 days (IQR 148–

171 days), Appendix: Page 2. Among those who had one or more unused HIV self-tests at 

six months, 89·2% (124/139) reported still having the self-test(s), 5·8% (8/139) reported a 

lost or damaged self-test, 2·2% (3/139) reported giving the test to someone else, and 1·4% 

(2/139) reported using it to test someone else.

At six months, all of the primary outcomes – HIV testing (past six months), PrEP refilling 

(at the six-month visit), and PrEP adherence (any TFV-DP detected) – for the combined 

six-month PrEP dispensing + interim HIVST arm were non-inferior when compared to 

the SOC PrEP delivery arm, Table 2 and Figure 2: 83·3% (274/329) of participants in the 

combined intervention arm had tested for HIV in the prior six months compared to 84·3% 

(140/166) of participants in the SOC arm (RD −1·2%, one-sided 95% CI LB −6·9%); 78·1% 

(257/329) in the combined intervention arm refilled PrEP at their six-month visit compared 

to 80·7% (134/166) in the SOC arm (RD −2·6%, one-sided 95% CI LB −8·9%); and 60·8% 

(200/329) in the combined intervention arm were adherent to PrEP compared to 57·2% 

(95/166) in the SOC arm (RD 2·4%, one-sided 95% CI LB −5·1%).

To understand the impact of HIVST modality (e.g., oral-fluid vs. blood-based), we 

compared outcomes in the individual intervention arms to those in the SOC arm as well 

as to one another, Table 2 and Table 3. Outcomes were all non-inferior for participants 

randomized to the oral-fluid HIVST arm compared to the SOC arm. Additional findings 

showed that PrEP adherence for blood-based HIVST arm was non-inferior compared to the 

SOC arm, but we were not able to demonstrate non-inferiority in the HIV testing and PrEP 

refilling outcomes, the RDs of which were both below 0% and one-sided 95% CI LBs below 

−10%.

For those in HIV serodifferent couples, the only outcome that was non-inferior was PrEP 

refilling, which was 78·6% (154/196) in the combined intervention arm vs. 79·8% (79/99) 

in the SOC arm (RD −1·2%, one-sided 95% CI LB −9·4%). For both the HIV testing and 

PrEP adherence outcomes, we could not claim non-inferiority as HIV testing was 83·2% 

(163/196) in the combined intervention arm compared to 85·9% (85/99) in the SOC arm 

(RD −2·8%, one-sided 95% CI LB 10·0%) and PrEP adherence was 67·4% (132/196) in 

the combined intervention arm compared to 74·8% (74/99) in the SOC arm (RD −8·0%, 

one-sided 95% CI LB −17·0%). For descriptive outcomes disaggregated by men and women 

in HIV serodifferent couples, see Appendix: Page 3.

Among all women, while the study outcomes remained non-inferior for the combined 

intervention compared to the SOC arm, there was some indication that participants in the 

combined intervention arm had better PrEP adherence (57·1%, 125/219) than those in the 

SOC arm (45·1%, 50/111; RD 12·0%, one-sided 95% CI LB 2·7%). We could not, however, 
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determine superiority because we did not pre-specify a superiority analysis for the all 

women sub-group.

Among women singly enrolled, PrEP adherence was 19·8% higher (two-sided 95% CI 

5·8%, 33·8%) in the combined intervention arm (51·1%, 68/133) compared to the SOC 

arm (31·3%, 21/67), and this difference was statistically significant. For women singly 

enrolled, PrEP adherence was significantly higher in the blood-based HIVST intervention 

arm (58·2%, 39/67) compared to the SOC arm (31.3%, 21/67; RD 26·9%, two-sided 95% 

CI 10·7%, 43·1%), although there was no statistically significant difference in this outcome 

between the two intervention arms.

Among participants ≥30 years, all outcomes in the combined intervention arm were non-

inferior compared to the SOC arm, but non-inferiority was not established for the smaller 

subgroup of those <30 years, Appendix: Page 4.

For the first sensitivity analysis that measured outcomes for the “on-time” retention window, 

PrEP adherence was non-inferior in the combined intervention arm compared to the SOC 

arm at 6 months, but we could not establish non-inferiority in the HIV testing and PrEP 

refilling outcomes, Appendix: Page 5. For the second sensitivity analysis that defined PrEP 

adherence using a TFV-DP threshold level of ≥700 fmol/punch, we were able to establish 

non-inferiority between the combined intervention arm and the SOC arm.

In the post-hoc analysis of study outcomes using a one-sided 97.5% CI LB, our findings 

remained largely the same, but the PrEP refilling outcome was no longer non-inferior in the 

combined intervention arm compared to the SOC arm at six months among all participants, 

Appendix: Page 6. Additionally, none of the outcomes among HIV serodifferent couples 

were non-inferior at six months in the combined intervention arm compared to the SOC arm, 

but all outcomes among all women remained non-inferior.

We did not observe any HIV seroconversions over the observation period.

DISCUSSION

In this randomized implementation trial, we found that six-month PrEP dispensing + interim 

HIVST reduced the number of PrEP clinic visits in half while maintaining equivalent HIV 

testing, PrEP refilling, and PrEP adherence at six months compared to SOC PrEP delivery. 

Additionally, we found that among women not in HIV serodifferent couples, this model 

of six-month PrEP dispensing with interim HIVST significantly increased PrEP adherence, 

measured objectively with blood sampling, compared to SOC PrEP delivery. These findings 

are important because they provide the first evidence on the use of HIVST to support PrEP 

continuation.

Our study demonstrates that at-home HIVST can replace some of the periodic routine HIV 

testing conducted at clinics for persons using PrEP, thereby reducing both client and clinic 

burdens associated with PrEP access and delivery without compromising adherence. This 

new evidence supports a differentiated model of PrEP delivery in which persons intending 

to use PrEP for a longer period could benefit from multi-month dispensing (greater than 
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three months) with biannual clinic visits supported by interim HIVST. Future studies might 

even explore the potential benefits of spacing PrEP clinic visits greater than the six-month 

intervals tested in this trial and incorporate participants’ preferences for longer intervals 

of desired PrEP dispensing. These differentiated models of PrEP refilling could empower 

people to take charge of their own care (i.e., self-care). However, these models will rely 

on a robust supply chain of PrEP drugs, which has been a challenge in many settings 

and will need to be addressed to support longer periods of multi-month dispensing.21,22 

Additionally, multi-month dispensing necessitates a trade-off of benefits associated with 

more frequent visits for PrEP users, specifically screening for and treating nonHIV STIs. 

At-home, self-administered STI testing kits being piloted in some settings could be provided 

together with HIV self-test kits to ensure this benefit is not lost with less frequent clinic 

visits.23

Several randomized trials and implementation studies have reported challenges with PrEP 

adherence among women in sub-Saharan Africa compared to their female counterparts in 

serodifferent relationships.24–27 These differences have been hypothesized to be a result of 

differences in risk perception. In our study, women singly enrolled also had lower PrEP 

adherence than men and women in HIV serodifferent couples. However, among women 

singly enrolled, we observed significantly higher PrEP adherence among those assigned to 

the intervention compared to SOC PrEP delivery, suggesting that six-month PrEP dispensing 

supported with interim HIVST may have helped overcome barriers to PrEP adherence 

for this population. This difference could be attributable to the intervention’s reduction in 

the frequency of PrEP clinic visits; women singly enrolled may have unique barriers to 

attending frequent clinic visits for PrEP access challenging. Additional explanations could 

include feelings of empowerment associated with HIVST28 and subsequent PrEP use; singly 

enrolled women’s unique periods of HIV risk and the intervention’s ability to support PrEP 

use at their best discretion; and singly enrolled women’s option to share the extra HIV 

self-test with sexual partners and then adapt their PrEP use based on their partner’s response 

to HIVST delivery.

In our study, we used both oral-fluid and blood-based HIV self-tests because these two 

modalities have different associated costs and cater to different participant preferences. 

Additional work from this trial will explore these costs and preferences. For our primary 

outcomes, we did not observe substantive differences between the two HIVST approaches 

and their support of PrEP delivery.

Among women singly enrolled, those randomized to the blood-based HIVST intervention 

arm had significantly higher PrEP adherence compared to those in the SOC arm; that 

outcome was not significantly different between the blood-based and oral-fluid HIVST 

intervention arms. In addition to the reasons hypothesized above about how the HIVST 

intervention in general may have improved PrEP adherence among women in this subgroup, 

it is possible that blood-based HIVST in particular increases confidence in a self-test result 

and thus has a stronger impact on behaviors (i.e., PrEP use). More research is needed to 

better understand how the HIVST might influence PrEP adherence among women.
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Our study had limitations. First, our definitions of retention, PrEP refilling, and PrEP 

adherence in this study do not truly represent the overall clinical objective of preventing 

HIV acquisition, as HIV risk fluctuates over time and PrEP clients may choose to modify 

their treatment without compromising the effectiveness of their HIV prevention. Second, 

we did not measure outcomes for participants not retained in care, taking a conservative 

approach that missing data equated to failure for the outcome. Third, although participants 

were trained in the conduct of HIVST, we did not verify that the specific PrEP user actually 

conducted HIVST and relied on self-reported HIV testing data. Fourth, our trial did not 

incorporate participants’ HIVST modality preferences for interim HIV testing (participants 

were randomized to either blood-based or oral-fluid HIVST), and thus, we do not know 

the effect of selecting a preferred HIVST modality. Finally, our primary outcomes were 

measured at six months, and we do not yet know the impact of this intervention over longer 

periods.

Currently, the WHO does not recommend the use of HIVST for persons initiating or 

continuing PrEP because of concerns about self-test sensitivity, which could miss HIV 

seroconversions and put PrEP users at risk of HIV drug resistance. Compared to blood-

based HIV self-tests and rapid diagnostic HIV tests, oral-fluid HIV self-test have a lower 

sensitivity,29 which in theory could contribute to missed or delayed HIV diagnoses. Delayed 

diagnosis may be more likely than missed, given our finding of non-inferior clinic-based 

HIV testing at six months with the intervention compared to SOC PrEP delivery. The 

extent of this risk is potentially mitigated by the rarity of breakthrough HIV infection 

on tenofovir/emtricitabine (FTC/TDF)-based PrEP, the even greater rarity of resistance to 

the tenofovir component, and the well-established successful treatment of individuals who 

acquired HIV.30 HIVST-supported PrEP delivery to reduce clinic and client burdens may be 

a pragmatic counterbalance to those potential risks.

Our findings are relevant for the era of COVID-19, where innovations to support multi-

month PrEP dispensing are needed.31 To curb the spread of COVID-19, many countries 

including Kenya instituted restrictions on movement, curfews, and limitations on social 

gatherings. These measures impacted access to health services, including HIV testing, PrEP, 

and treatment.32 There have also been reports of patients avoiding clinics to reduce the risk 

of COVID-1933 acquisition associated with public transport and clinic visits. Multi-month 

dispensing and telemedicine are some of the adaptations being piloted to address the 

challenge of COVID-19; the findings from this study have relevance as we look towards 

developing models that support the continuation of service delivery during pandemics.33

Findings from this study could be used to motivate other simplified models of PrEP 

delivery that reduce the contact frequency with clinics and enhance elements of self-care 

(e.g., telehealth visits) or the evaluation of new community-based models of PrEP refilling 

supported with HIVST (e.g., PrEP refilling via sexual partners, mobile vans, or online 

platforms). Programs looking for ways to enhance the efficiency of PrEP delivery should 

consider evaluating the scale-up of this HIVST-supported model, which could reduce costs 

and other burdens for clients, providers, and health systems.
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RESEARCH IN CONTEXT

Evidence before this study:

Oral pre-exposure prophylaxis (PrEP) for HIV prevention and HIV self-testing (HIVST) 

are both new technologies in Kenya (both introduced in 2017) and other African 

countries with high HIV prevalence. Recent studies have found that among PrEP users, 

HIVST is acceptable and that HIVST use to support PrEP delivery may be feasible. We 

conducted a PubMed Search from January 1, 2012 (both PrEP and HIVST were approved 

by the US Food and Drug Administration in 2012) and August 22, 2021. Our search 

terms included “HIV,” “HIV self-testing,” “PrEP,” “pre-exposure prophylaxis,” “HIV 

self-testing and PrEP.” We did not find any published study that used HIVST to support 

PrEP delivery.

Added value of this study:

For persons using PrEP for HIV prevention, regular HIV testing at fixed-site clinics 

every three months has been the standard. We conducted a randomized non-inferiority 

trial to test the use of HIVST to decrease the frequency and burden of clinic visits 

of PrEP in Kenya. We found that six-month PrEP dispensing supported with interim 

HIVST reduced the number of PrEP clinic visits in half without impacting clients’ HIV 

testing, PrEP refilling, and PrEP adherence outcomes at six months, when compared 

to standard-of-care PrEP delivery (three-month PrEP dispensing with quarterly clinic 

visits).

Implications for all the available evidence:

Findings from our trial provides evidence for the use of HIVST to support PrEP 

continuation and suggest that HIVST can be used to support models of PrEP delivery 

requiring less frequent contact with the health system, including community-based 

models of PrEP delivery.
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Figure 1. CONSORT diagram
Abbreviations: HIV self-testing (HIVST); HIV serodifferent (SD)
1Participants randomized to these intervention arms received six-month PrEP dispensing + 

interim HIVST (either oral-fluid or blood-based) and semiannual clinic visits.
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Figure 2. The effect of six-month PrEP dispensing + interim HIVST on recent HIV testing, PrEP 
refilling, and PrEP adherence at six months
These risk differences (RDs) compare the combined six-month PrEP dispensing + interim 

HIV self-testing (HIVST, either oral-fluid or blood-based) arm with the SOC PrEP 

dispensing arm at six months.

The red lines indicate the marker of significance. The bolded RDs and 95% confidence 

interval (CI) lower bounds (LB) indicate the primary pre-specified outcomes: recent HIV 

testing (green bars), PrEP refilling (blue bars), and PrEP adherence (red bars) among all 

participants (N=495). We additionally pre-specified analysis of these outcomes among the 

following sub-groups: individuals taking PrEP who were members of HIV serodifferent 

couples (N=295), all women (N=330, including those enrolled in couples and those singly 

enrolled), and women singly enrolled (N=200).
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Table 1.

Participants’ demographic characteristics at baseline, by study arm

Characteristic Standard-of-care Oral-fluid HIVST1 Blood-based HIVST1 Overall

N 166 163 166 495

Study Population

 Men, in HIV serodifferent couple 55 (33·1%) 54 (33·1%) 56 (33·7%) 165 (33·3%)

 Women, in HIV serodifferent couple 44 (26·5%) 43 (26·4%) 43 (25·9%) 130 (26·3%)

 Women, singly enrolled 67 (40·4%) 66 (40·5%) 67 (40·4%) 200 (40·4%)

Age, median (IQR) 33 (28–40) 33 (28–40) 32 (27–39) 33 (27–40)

Age categories

 18–24 years 27 (16·3%) 23 (14·1%) 26 (15·7%) 76 (15·4%)

 25–29 years 25 (15·1%) 31 (19·0%) 31 (18·7%) 87 (17·6%)

 30–34 years 38 (22·9%) 40 (24·5%) 42 (25·3%) 120 (24·2%)

 ≥35 years 76 (45·8%) 69 (42·3%) 67 (40·4%) 212 (42·8%)

Travel time to clinic

 <30 minutes 7 (4·2%) 4 (2·5%) 4 (2·4%) 15 (3·0%)

 30–<60 minutes 42 (25·3%) 45 (27·6%) 40 (24·1%) 127 (25·7%)

 1–<2 hours 36 (21·7%) 34 (20·9%) 37 (22·3%) 107 (21·6%)

 >2 hours 80 (48·2%) 80 (49·1%) 85 (51·2%) 245 (49·5%)

Years of education, median (IQR) 10 (8–12) 10 (8–12) 8 (8–12) 9 (8–12)

Age of sexual debut, median (IQR) 18 (15–19) 18 (16–20) 17 (15–19) 17 (16–19)

Married 126 (75·9%) 129 (79·1%) 127 (76·5%) 382 (77·2%)

Currently pregnant2,3 6 (5·4%) 7 (6·4%) 7 (6·4%) 20 (6·1%)

Using modern method of contraception2,4 59 (53·2%) 49 (45·0%) 53 (48·2%) 161 (48·8%)

Fully circumcised5 50 (90·9%) 51 (94·4%) 51 (91·1%) 152 (92·1%)

Sexual Behaviors

 No. sex partners (past month), median (IQR) 1 (1–1) 1 (1–1) 1 (1–1) 1 (1–1)

 Frequency of sex (past month), median (IQR) 8 (4–12) 8 (4–12) 8 (4–13) 8 (4–12)

 Inconsistent condom use (past month)6 144 (86·7%) 139 (85·3%) 122 (73·5%) 405 (81·8%)

 Exchanged sex for goods/money (past month)7,8 20 (12·0%) 18 (11·0%) 11 (6·6%) 49 (9·9%)

PrEP disclosure to ≥1 person9 28 (16·9%) 35 (21·5%) 27 (16·3%) 90 (18·2%)

Self-efficacy score, median (IQR)10,11 37 (29–40) 38 (30–40) 38 (30–40) 37·5 (30–40)

Severity of depressive symptoms, median (IQR)11,12 1 (0–4) 1 (0–4) 1 (0–5) 1 (0–4)

Any social harm, past 3 months13 10 (6·0%) 12 (7·4%) 18 (10·8%) 40 (8·1%)

Abbreviations:interquartile range (IQR)

1
Participants randomized to these intervention arms received six-month PrEP dispensing + interim HIVST (either oral-fluid or blood-based) with 

biannual clinic visits.

2
Outcome reported only among female participants (n=330).

3
Missing data on baseline pregnancy status for 19 participants.
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4
Modern methods of contraception include oral, injectable, implants, and intrauterine devices (IUDs).

5
Outcome reported only among male participants (n=165); missing data for 10 participants.

6
Condom use categorized as inconsistent if condoms not used during every sex act in the past month; missing data for 28 participants.

7
Missing data for 24 participants.

8
Among females singly enrolled, 24% (n=48) reported exchanging sex for money/goods in past month.

9
Social harm includes any verbal, physical, or emotional abuse by a sexual partner.

9
Reported PrEP disclosure to at least one other person besides one’s main sexual partner in serodifferent couples.

10
Self-efficacy score calculated using the General Self-Efficacy Scale

11
Missing data for one participant.

12
Severity of depressive symptoms calculated using the Patient Health Questionnaire 9-item (PHQ-9) depression scale

13
Social harm includes any verbal, physical, or emotional abuse by a sexual partner.
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