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ABSTRACT  

Background 

Oral pre-exposure prophylaxis (PrEP) adherence in young African women has been suboptimal, 

necessitating interventions to improve PrEP adherence. We conducted a pilot randomised 

controlled trial to evaluate the effectiveness of drug-level feedback (DLFB) counselling based 

on a point-of-care (POC) urine tenofovir assay on PrEP adherence in young South African 

women. 

 

Methods 

Nested within the INSIGHT observational cohort in Johannesburg, South Africa, we 

randomised cisgender women aged 16-30 years one month after initiating PrEP to either DLFB 

based on a POC urine test or standard of care (SOC). The primary outcome of tenofovir 

diphosphate (TFV-DP) ≥700 fmol/punch in dried blood spots (DBS), indicating high 

adherence, was assessed two months later and analysed by intent-to-treat. Acceptability of 

DLFB counselling was assessed by self-administered questionnaire. Baseline characteristics 

associated with TFV-DP ≥700 fmol/punch at the outcome visit were assessed in multivariate 

analysis using modified Poisson regression. 

 

Results 

From Nov 2022 to Jan 2023, 103 participants (53 POCT; 50 SOC) were enrolled; 15% (15/103) 

with previous PrEP experience and a median age of 24 (IQR: 21-27) years. At randomisation 

83% (44/53) had a positive POC urine test.  Overall, median follow-up time to outcome visit 

was 51 days (interquartile range [IQR] 48-56), and 96% (99/103) completed follow up. At the 

outcome visit, 17% (17/103) had TFV-DP>700 fmol/punch detected; 19% (10/53) in the DLFB 

group compared to 14% (7/50) in the SOC group (relative risk [RR] 1.35, 95% confidence 

interval [CI] 0.56-3.27) in the intent-to-treat analysis. Participants found DLFB based on the 

POC urine test highly acceptable. Participants liked receiving POC test results on the same day 

as PrEP refill (90%, 44/49) and reported that DLFB counselling would motivate more frequent 

PrEP use (92%, 45/49). No baseline characteristics were significantly associated with high 

adherence in multivariate analysis.   

 

Conclusion: 

In this pilot randomised evaluation, real-time adherence counselling based on a POC urine TFV 

test is a promising intervention that was highly acceptable to young women and associated with 

a trend towards higher adherence compared to SOC, but this was not statistically significant.  
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These findings should be confirmed in larger randomised studies with robust estimates of 

effectiveness, longer follow-up, and cost-effectiveness evaluations to inform program 

implementation on oral PrEP adherence support.  
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CHAPTER 1 - INTRODUCTION:   1 

1.1. Introduction 2 

This chapter introduces the burden of human immunodeficiency virus (HIV) in adolescent 3 

girls and young women (AGYW) and the barriers related to oral pre-exposure prophylaxis 4 

(PrEP). The literature review presents the existing evidence on barriers associated with oral 5 

PrEP in this population and strategies that have been evaluated to support PrEP continuation 6 

and adherence. It also describes drug monitoring methods for adherence monitoring, the 7 

rationale for drug monitoring for PrEP adherence, and the benefits and challenges of each 8 

approach. Importantly, the literature review presents the existing evidence supporting 9 

evaluation of counselling based on a point-of-care (POC) urine tenofovir (TFV) test for PrEP 10 

adherence. Finally, the problem statement, justification, research questions, aims and 11 

objectives are described for this research study.  12 

 13 

1.2. Background 14 

In 2023, the global HIV incidence was 1.3 million, with girls and women accounting for 44% 15 

new HIV infections [1]. However, girls and women accounted for an estimated 62% of HIV 16 

incidence among individuals aged 15 years and older in sub-Saharan Africa, indicating an 17 

ongoing disproportionate burden compared to males in this region [2]. In 2015, the World 18 

Health Organization (WHO) issued recommendations to provide oral PrEP to populations at 19 

substantial risk of HIV [3]. In South Africa, the National Department of Health implemented 20 

PrEP in 2016 [4] and since then approximately 1,3 million people have initiated oral PrEP [5]. 21 

AGYW are an important group that would benefit from PrEP. Despite South Africa having 22 

the highest oral PrEP uptake [5], PrEP discontinuation and suboptimal adherence remains 23 

high among cisgender girls and women [6]. Consequently, populations with high PrEP 24 

discontinuation rates are often associated with an increased incidence of HIV [6]. One 25 

potential strategy that may overcome the challenge of PrEP adherence among AGYW is drug-26 

level feedback (DLFB).   27 

 28 

1.3. Literature review 29 

1.3.1. Factors associated with oral PrEP discontinuation and adherence 30 

PrEP continuation is important during periods of risk and high adherence, defined as taking 31 

four or more doses per week, is needed to prevent HIV in women [7]. Reasons for PrEP 32 

discontinuation include individual barriers such as younger age, being female, low perception 33 

of HIV risk, side effects and pill burden; interpersonal barriers include lack of family support; 34 

and structural barriers such as cost and access to PrEP [6]. An open-label PrEP trial, identified 35 
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that high oral PrEP adherence was observed during periods when HIV risk was described, 1 

demonstrating that AGYW could use PrEP consistently when they experienced HIV risk [8]. 2 

Risk reduction and adherence counselling may have supported AGYW to use PrEP during 3 

periods of risk [8], underscoring the value of HIV risk awareness and PrEP education to 4 

support HIV prevention. Despite risk reduction and PrEP adherence counselling being 5 

standard components of PrEP provision, ongoing challenges with PrEP continuation indicate 6 

that barriers to oral PrEP use occur on multiple levels. Interpersonal challenges such as lack 7 

of support by family, partner and the community can influence motivation for PrEP use in 8 

AGYW [9]. Suboptimal adherence has also been observed when AGYW experienced 9 

symptoms of depression [10–12], furthermore transactional sex and intimate partner violence 10 

(IPV) are often reported in AGYW experiencing symptoms of depression [10]. Partner and 11 

family relationships, as well as mental health conditions significantly impacts individuals’ 12 

decision-making capabilities, influencing not only their adherence but also their access to 13 

PrEP services [13]. Access to PrEP is a major structural barrier. Beyond those challenges 14 

influenced by the social environment, access barriers also occur at the healthcare provider and 15 

service delivery levels. These include long waiting times, stock shortages, negative attitudes 16 

by health professionals towards young women's sexual activity, and limited availability of 17 

PrEP services beyond clinical facilities [9]. Understanding the factors associated with PrEP 18 

continuation and adherence is crucial for identifying and implementing appropriate supportive 19 

measures to overcome these barriers.  20 

 21 

1.3.2. Interventions to support oral PrEP adherence 22 

Several innovative supportive strategies to overcome barriers associated with oral PrEP 23 

continuation and adherence have been evaluated in open-label PrEP trials but have not 24 

observed substantial effect on adherence. In South Africa, incentives using a shopping 25 

voucher were evaluated on oral PrEP adherence and observed that adherence was higher in 26 

the incentive arm but these findings were not statistically significant demonstrating that this 27 

incentive was not strong enough to motivate high adherence in AGYW [14]. An electronic 28 

decision support tool (DST) designed to guide users in assessing HIV risk and providing 29 

education on PrEP, demonstrated improved PrEP continuation at one month, with PrEP 30 

persistence of 19% among AGYW in the DST group compared to 10% in the control group 31 

[OR 1.79, 95% CI 1.08-3.69] [15]. This tool may have provided early support for individual 32 

PrEP barriers, including the management of side effects and understanding daily pill -taking 33 

[15]. However, the lack of difference in knowledge and satisfaction between the intervention 34 

groups suggests higher satisfaction with client-provider interactions, an important 35 
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consideration for the development and evaluation of oral PrEP adherence support strategies 1 

[15]. The PrEP SMART trial evaluated scalable PrEP adherence support strategies [16,17].  2 

These included WhatsApp peer support groups, two-way short message service (SMS) 3 

communication with the health-care provider, monthly issue-focused counselling and 4 

quarterly DLFB on PrEP adherence [16,17]. Although there were no significant differences in 5 

high adherence observed between these interventions, overall adherence was improved 6 

compared to previous open-label PrEP studies, with rates of 55% at 2 months and 27% at 9 7 

months [17]. Despite the improvements observed, these findings demonstrate an ongoing gap 8 

in achieving effective levels of oral PrEP in AGYW. Lessons learned from this trial suggest 9 

scaling additional support earlier at one month post PrEP initiation, and highlight the need for 10 

future research on how, when and to whom to provide scalable oral PrEP adherence support 11 

[17]. 12 

 13 

1.3.3. Objective measures for PrEP adherence monitoring 14 

Motivations to use PrEP are unique compared to treatment of chronic conditions in that 15 

failure to use PrEP may or may not result in a health condition and as HIV risk changes over 16 

time, continuous use of PrEP may not be necessary [18]. In clinical trials evaluating daily oral 17 

PrEP among women in Africa, self-reported PrEP adherence was high while objective 18 

measurements utilizing tenofovir (TFV) plasma levels showed low adherence [19,20]. In the 19 

VOICE trial, women who received retrospective feedback on their plasma TFV results 20 

recommended real-time monitoring and feedback on their PrEP use to support adherence [21]. 21 

Self-report, pharmacy refills and pill counts are frequently used to assess adherence in 22 

practice, however these are limited by social desirability bias and inaccuracy [22,23]. To 23 

overcome these limitations feasible, cost-effective, acceptable, time-efficient and objective 24 

assessments for measuring adherence are required [24]. Objective methods for assessing 25 

adherence include electronic adherence monitors (EAMs) and monitoring drug levels [22]. 26 

EAMs provide adherence information based on bottle opening however they are costly and do 27 

not measure ingestion of pills [22]. Monitoring for the presence of drug in biological fluids is 28 

the most objective method for confirming adherence [25]. In the context of prophylaxis, drug 29 

monitoring has been used with lithium for prevention of manic or depressive episodes, 30 

phenytoin for preventing seizures and cyclosporine for preventing rejection of transplant 31 

organs [26].  32 

 33 

Methods used for monitoring drug levels include plasma and urine that assess recent dosing 34 

over days, while drug levels in dried blood spots (DBS) and hair assess drug dosing for a 35 
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longer period, over weeks (Table 1.1) [22]. Analyses using plasma assays provide variable 1 

sensitivities and determine PrEP use in the last week [23]. While plasma is valuable in 2 

evaluating adherence in research, it is not practical for clinical implementation in resource-3 

constrained settings. Sample processing and testing requires time, specialised training and 4 

expensive equipment, and due to its reflection on recent dosing, this method may be 5 

susceptible to “white-coat” adherence [27,28]. Methods that measure longer term adherence 6 

may be preferred such as DBS. Tenofovir diphosphate (TFV-DP) has a intracellular half-life 7 

of 17 days and is able to measure long-term PrEP dosing and adherence in the past 4-8weeks 8 

[29,30]. The iPrEx trial demonstrated that TFV-DP levels at a cut-off of 700 femtomole per 9 

punch (fmol/punch), corresponding to 4-7 tablets taken per week, was associated with a 100% 10 

reduction in HIV incidence during the study period [31]. This threshold and the long-term 11 

measure of adherence with DBS has provided value in PrEP studies evaluating adherence. 12 

Subsequent studies in cis-gender women have also demonstrated that taking 4 or more doses 13 

of PrEP is able to provide protective levels against HIV [7]. While DBS can be easily 14 

collected by finger prick [28], analysis of drug concentrations requires a specialised 15 

laboratory, and cannot be performed in real-time [22].  Due to the slow growth rate of hair, 16 

drug levels in the 1.5cm of hair proximal to the head provide information on dosing in the last 17 

6 weeks [32]. The benefits of hair sample collection are that it is minimally invasive and can 18 

also be collected in non-clinical environments if required [22].  However, this method is also 19 

limited in that it requires a specialised laboratory and the need for 50-100 hair strands 20 

collected close to the scalp was not acceptable among participants in a previous trial 21 

conducted in South Africa [22,33].  22 

Table 1.1. Methods for measuring drug concentrations of TFV-based oral PrEP. 23 

Sample collection method Adherence timeframe Protective threshold 

Plasma[6,23,34] 2-7 days 35-40 ng/ml 

Urine POC assay[35,36] 4-7 days ≥1500 ng/mL  

Dried blood spots (DBS) 

[29–31] 

4-8 weeks ≥700 fmol/punch 

Hair[37] 6 weeks 0.023 ng/mg 

1.3.4. Point-of-care urine TFV assay for adherence counselling 24 

While dried blood spots or hair samples could enable measurement of long-term PrEP 25 

adherence through TFV testing, the laboratory processing it requires is not practical for rapid 26 

testing in clinical practice. [27]. A validated point-of-care (POC) urine TFV assay was 27 

developed at high levels of specificity (97%) and sensitivity (99%) at a threshold of 28 
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1500ng/mL and assesses recent prep dosing in the previous 4-7 days [35]. This POC urine test 1 

costs less than forty rand, is easy to use and provides rapid results, enabling real-time PrEP 2 

adherence counselling [35]. The POC urine test could therefore address the barriers identified 3 

with DLFB using DBS or hair and be more feasible to implement within the package of PrEP 4 

services [36].  5 

 6 

Qualitative data from the VOICE trial found that in the subset of women who received 7 

retrospective DLFB based on their plasma samples collected during the study, reported that 8 

DLFB was acceptable and understood by women taking PrEP [21]. In the HPTN 082 study, 9 

specialized counselling based on TFV concentrations in DBS did not improve PrEP adherence 10 

[38]. The use of DBS presented several challenges: the results were received a month after 11 

sample collection since testing was performed at a specialised laboratory [38]. There were 12 

difficulties transcribing drug level results to the corresponding counselling messages, and 13 

providing counselling based on results that reflected adherence in the prior 4-6 weeks may 14 

have been difficult for women to recall their PrEP use over that long period [38]. These 15 

findings highlight the need for tools that enable real-time testing and feedback to support oral 16 

PrEP adherence.  17 

 18 

Qualitative findings from a study in Kenya identified that counselling based on the urine test 19 

may be feasible and acceptable by both PrEP users and providers [39]. Quantitative analysis 20 

in the PrEP SMART and PUMA trials demonstrated that women using PrEP found 21 

counselling based on the POC urine test to be acceptable [40,41]. In the PrEP SMART trial, 22 

counselling based on the urine test was liked by most participants (94%) and 98% would be 23 

willing to use this counselling method in the future if available [40]. Furthermore, the test's 24 

performance was evaluated in comparison to DBS, and a negative result from the POC urine 25 

test accurately identified individuals with suboptimal adherence who would require additional 26 

supportive measures. [40]. These acceptability and performance findings encourage further 27 

evaluation of the effectiveness of this counselling tool on oral PrEP adherence.  28 

 29 

In Namibia, a pre-post intervention study among patients who were virologically 30 

unsuppressed on antiretroviral therapy (ART) showed that after receiving monthly 31 

counselling based on the POC urine TFV test, virological suppression was attained in 87% (p-32 

value<0.001) at 3 months and 97% at 9 months (p-value<0.001) [42]. This was the first study 33 

to demonstrate improvement in adherence using this test. In the HIV prevention setting, a 34 

pilot randomised trial conducted in 100 PrEP users in Kenya recently published findings that 35 
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participant non-adherence at 12 months was 3.5-fold more likely in those who received SOC 1 

compared to those who received counselling based on the urine test [41]. In addition, the 2 

utility of the urine test for counselling was explored in another study conducted in Kenya that 3 

found counselling based on the urine test to improve self-report of condomless sex and PrEP 4 

adherence [43]. These findings suggest that POC urine testing and counselling may improve 5 

oral PrEP adherence, however the effect on high adherence has not been assessed and is 6 

needed to establish if the tool can assist AGYW to achieve protective PrEP levels for HIV 7 

prevention. 8 

1.4. Problem statement 9 

In sub-Saharan Africa, HIV incidence is highest among AGYW. Despite high oral PrEP 10 

uptake, PrEP adherence and continuation is low in women and may undermine the public 11 

health impact of PrEP. There are multiple barriers to oral PrEP adherence and continuation. 12 

Interventions to support daily oral PrEP continuation and adherence have not demonstrated 13 

substantial impact. Cost-effective and easy to use tools are needed to support PrEP adherence 14 

especially among young women who struggle with daily oral pill taking.  15 

 16 

1.5. Justification  17 

A validated, qualitative POC test detecting TFV in urine is low-cost, easy to perform and 18 

enables same-day counselling on recent PrEP use at a PrEP refill appointment [36]. To our 19 

knowledge, no other trial has demonstrated the effectiveness of counselling based on the POC 20 

urine test for oral PrEP on high adherence that is required to achieve protective levels for HIV 21 

prevention for women [7]. Currently adherence counselling based on drug measurement is not 22 

included in SOC PrEP adherence counselling, and evaluation of the effectiveness and 23 

acceptability of counselling based on this POC urine TFV assay on oral PrEP adherence is 24 

needed to inform use of this tool in young women living South African. 25 

 26 

1.6. Research Questions  27 

What is the 1) effectiveness and 2) acceptability of DLFB adherence counselling based on 28 

POC urine test results compared to SOC on oral PrEP adherence in young South African 29 

women? 3) What characteristics are associated with high adherence to oral PrEP? 30 

 31 

1.7. Aim  32 

To evaluate the effectiveness and acceptability of DLFB adherence counselling based on POC 33 

urine test results compared to SOC on oral PrEP adherence in young South African women. 34 
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 1 

1.8. Objectives  2 

1.8.1. Primary objective 3 

• To assess the effectiveness of DLFB adherence counselling based on POC urine test 4 

results compared to SOC on high adherence after 3 months of oral PrEP initiation 5 

(short-term adherence). The outcome is the proportion of women with high 6 

adherence (intracellular tenofovir diphosphate [TFV-DP] concentrations on DBS 7 

700 fmol/punch) by study arm, at the outcome visit. 8 

1.8.2. Secondary objectives 9 

• To assess acceptability of DLFB adherence counselling based on a POC urine test 10 

among women. 11 

• To evaluate the demographic and behavioural characteristics associated with high 12 

PrEP adherence.  13 

 14 

  15 
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Abstract 1 

Background 2 

Oral pre-exposure prophylaxis (PrEP) adherence in young African women has been suboptimal, 3 

necessitating interventions to improve PrEP adherence. We conducted a pilot randomised 4 

controlled trial to evaluate the effectiveness of counselling based on a point-of-care urine 5 

tenofovir (POCT) assay on PrEP adherence in young South African women. 6 

 7 

Methods 8 

Nested within the INSIGHT observational cohort in Johannesburg, South Africa, we 9 

randomised cisgender women aged 16-30 years one month after initiating PrEP to either 10 

counselling based on POCT or standard of care (SOC). The primary outcome of tenofovir 11 

diphosphate (TFV-DP) ≥700 fmol/punch in dried blood spots (DBS), indicating high 12 

adherence, was assessed two months later and analysed by intent-to-treat. Acceptability of 13 

POCT counselling was assessed by self-administered questionnaire. Baseline characteristics 14 

associated with TFV-DP ≥700 fmol/punch at the outcome visit were assessed in multivariate 15 

analysis using modified Poisson regression. 16 

 17 

Results 18 

From Nov 2022 to Jan 2023, 103 participants (53 POCT; 50 SOC) were enrolled; 15% (15/103) 19 

with previous PrEP experience and a median age of 24 (IQR: 21-27) years. At randomisation 20 

83% (44/53) had a positive POCT.  Overall, median follow-up time to outcome visit was 51 21 

days (interquartile range [IQR] 48-56), and 96% (99/103) completed follow up. At the outcome 22 

visit, 17% (17/103) had TFV-DP>700 fmol/punch detected; 19% (10/53) in the POCT group 23 

compared to 14% (7/50) in the SOC group (relative risk [RR] 1.35, 95% confidence interval 24 

[CI] 0.56-3.27) in the intent-to-treat analysis. Participants found POCT-based counselling 25 

highly acceptable. Participants liked receiving POCT results on the same day as PrEP refill 26 

(90%, 44/49) and reported that POCT-based counselling would motivate more frequent PrEP 27 

use (92%, 45/49). No baseline characteristics were significantly associated with high adherence 28 

in multivariate analysis.   29 

 30 

Conclusion: 31 

In this pilot randomised evaluation, real-time adherence counselling based on POCT is a 32 

promising intervention that was highly acceptable to young women and associated with a trend 33 

towards higher adherence compared to SOC, but this was not statistically significant.  These 34 
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findings should be confirmed in larger randomised studies with robust estimates of 1 

effectiveness, longer follow-up, and cost-effectiveness evaluations.  2 

 3 

Clinical Trial Number: NCT05746065  4 
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Introduction 1 

Adolescent girls and young women (AGYW) accounted for 44% of new HIV infections 2 

globally in 2023 [1]. In 2015, the World Health Organization (WHO) provided guidance to 3 

offer pre-exposure prophylaxis (PrEP) to those at substantial risk of HIV [2]. Despite the 4 

potential benefits of PrEP for AGYW, discontinuation rates are highest among AGYW 5 

significant risk factor for suboptimal PrEP adherence [3]. Reported reasons for oral PrEP 6 

discontinuation include side effects, pill burden, lack of support, cost and access barriers to 7 

PrEP [3]. Continued use of PrEP during periods of risk is essential for HIV prevention 8 

(‘prevention-effective adherence’) [4]; women with consistent daily or consistent high PrEP 9 

adherence (4-6 doses/week) experienced very low HIV incidence (<0.5/100 person-years) in a 10 

recent pooled analysis [5]. One potential strategy that may help overcome the challenges of 11 

oral PrEP adherence and continuation is adherence counselling based on objective measures 12 

of drug concentrations. 13 

 14 

In clinical trials evaluating daily oral PrEP among women in Africa, there have been 15 

significant differences between high self-reported adherence and actual adherence based on 16 

objective measurements of tenofovir (TFV) plasma concentrations that were low [6,7]. In the 17 

VOICE trial, a subset of women who received retrospective feedback on their plasma TFV 18 

concentrations recommended implementing real-time monitoring and feedback to support 19 

PrEP adherence [8]. In the HPTN 082 study, counselling based on TFV-DP concentrations in 20 

dried blood spots (DBS) did not improve adherence compared to standard of care (SOC) 21 

counselling [9]. DBS-based counselling may not have improved adherence because of the 22 

long interval between the actual pill-taking behaviours associated with the result and the visit 23 

when counselling based on results was provided. DBS TFV-DP testing can only be performed 24 

in specialised laboratories and is not a scalable option [9]. However, a point-of-care urine 25 

TFV (POCT) assay has been validated and would be more feasible to implement in clinical 26 

settings [10]. This lateral flow assay with a cut-off of 1500ng TFV/mL of urine is able to 27 

provide information on PrEP use in the last 4-7 days [11]. The POCT is easy to use, low cost 28 

(<$2 per test) with a rapid turnaround time (3 mins), facilitating real-time adherence 29 

monitoring and PrEP adherence counselling [11]. In South Africa, the current guidelines for 30 

PrEP adherence counselling do not include any reference to counselling based on drug 31 

measurements [12]. We conducted a pilot randomised trial at a single site nested within the 32 

INSIGHT study to evaluate the effectiveness of real-time adherence counselling based on a 33 

urine POCT assay in young South African women using oral PrEP [13]. 34 

 35 
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Methods 1 

Study design and participants 2 

INSIGHT was a prospective open-label cohort study assessing PrEP uptake, adherence, and 3 

persistence through 6 months among young women aged 16-30 years, conducted across 20 4 

sites in six African countries that has been described elsewhere [13]. Young women were 5 

recruited through community events, primary health care clinics and social media. 6 

Participants without HIV who were interested in HIV prevention were initiated on oral PrEP 7 

at enrolment and attended follow-up visits at months 1, 3 and 6 aligned with the 8 

recommended national PrEP follow-up schedule [12]. 9 

 10 

From November 2022 to March 2023 participants at Wits RHI Ward 21 Clinical Research 11 

Site in Johannesburg were assessed for eligibility to participate in the nested pilot Type I 12 

effectiveness-implementation hybrid randomised controlled trial. Participants were eligible 13 

for randomisation to either POCT-based or SOC counselling if they attended their one-month 14 

PrEP follow-up visit, and were willing to consent to trial procedures. Evaluation of POCT-15 

based counselling was incorporated in the PrEP visit schedule at this visit because studies 16 

have shown that AGYW who fail to establish PrEP adherence in the first three months of use 17 

seldom succeed later and frequently discontinue PrEP [9,14]. Long-term adherence outcomes 18 

were assessed at the visit three months after PrEP initiation i.e. approximately two months 19 

post-randomisation. 20 

 21 

Study procedures 22 

At PrEP initiation, baseline demographic and behavioural data were collected through 23 

interviewer-administered questionnaires. Swabs were collected and tested for Chlamydia 24 

trachomatis (CT) and Neiserria gonorrhoea (NG) using nucleic acid amplification and 25 

Trichomonas vaginalis (TV) using OSOM Trichomonas rapid test (Sekisui Diagnostics, 26 

USA). Blood samples were collected for syphilis serology and defined as positive if both non-27 

treponemal and treponemal test were reactive.  28 

 29 

Participants returning for their visit one month later were randomised 1:1 to receive either 30 

POCT-based or SOC adherence counselling following written informed consent (Figure 31 

2.S1). SOC counselling was provided by a study counsellor or nurse and included assessment 32 

of pill taking, PrEP education regarding effective use, identification of barriers to effective 33 

use and provision of strategies to address barriers. Participants in the POCT group provided a 34 

urine sample for same day TFV testing at the randomisation visit. POCT testing was 35 
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performed at the clinical research site laboratory using the assay developed and validated by 1 

UCSF Hair Analytical Laboratory/Abbott Rapid Diagnostics [11]. After 3-5 minutes, results 2 

were reviewed and provided to the clinic staff for counselling. Results were recorded in the 3 

electronic database with a photo of the test uploaded for quality check by the central data 4 

manager. Trained study nurses provided POCT-based counselling using counselling messages 5 

adapted from the HPTN 082 and PrEP SMART studies (Figure 2.S2) [9,15]. For those with a 6 

negative test result, counselling focussed on recent adherence barriers and ongoing motivation 7 

for PrEP use, with support provided to help resolve challenges identified. Irrespective of the 8 

test result, supportive counselling was provided and consistent PrEP use was encouraged for 9 

HIV prevention. Following counselling, participants in the POCT group completed a 10 

computer assisted self-interview (CASI) on a tablet [16], to assess acceptability of the 11 

intervention. The CASI was based on a previously used tool in a similar population in the 12 

PrEP SMART trial [15,17]. This tool was adapted from tools assessing other aspects of PrEP 13 

delivery, including the questionnaire assessing acceptability of the MyPrEP decision support 14 

tool, which was evaluated in the POWER demonstration project [18]. The 9-item 15 

questionnaire used a 4-point Likert scale with response options of strongly disagree, disagree, 16 

agree, and strongly agree. 17 

 18 

Participants were asked to return for PrEP refill and an outcome visit two months later. At 19 

both the randomisation visit and outcome visit, all participants received HIV testing, risk 20 

reduction and adherence counselling, condom provision, contraception and PrEP refill if 21 

indicated. At the outcome visit, DBS samples for  TFV-DP assessment were collected from 22 

participants in both groups. DBS testing was performed at the University of Cape Town 23 

(UCT) laboratory [9,19]. TFV-DP has a long half-life of 17 days in red blood cells and 24 

reflects cumulative PrEP dosing and adherence in the last 4-8weeks [20,21]. TFV-DP levels 25 

of 700 fmol/punch corresponding to an average of ≥4 pills taken per week [22] has been 26 

shown to be associated with protective levels in cisgender women [5,23]. 27 

 28 

This study was reviewed and approved by the Human Research Ethics Committee at the 29 

University of the Witwatersrand. All participants provided written informed consent or assent 30 

with parental/legal guardian consent to participate.   31 

 32 

Randomisation and blinding 33 

A randomisation list using blocks of 8 was generated in Stata 17 by the study data manager 34 

and uploaded in to the REDCap randomisation module. Participants were randomised using 35 
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the REDCap randomisation CRF at the start of the randomisation visit. Participants and 1 

providers were not blinded to intervention group, but the outcome assessment was completed 2 

by laboratory staff who were blinded to allocation.  3 

 4 

Outcomes  5 

The primary outcome was the proportion of women with high adherence defined as DBS 6 

intracellular TFV-DP concentrations on ≥700 fmol/punch at the outcome visit. Secondary 7 

outcomes included (1) the proportion of women with detectable TFV-DP levels (≥16.6 8 

fmol/punch, lower limit of detection [LLOD] indicating some PrEP use in the prior 4-8 9 

weeks) by group, at the outcome visit; (2) acceptability of POCT-based counselling assessed 10 

as the proportion who agreed or strongly agreed to each item of the questionnaire and (3) 11 

baseline demographic and behavioural characteristics associated with TFV-DP levels 700 12 

fmol/punch at the outcome visit.  13 

 14 

Statistical considerations 15 

We calculated the sample size needed for a two-sample comparison of proportions, at a 16 

statistical significance level of 0.05 and power of 0.80. Assuming that the proportion of 17 

women with TFV-DP levels ≥700 fmol/punch in the SOC group is similar to that observed in 18 

the HPTN 082 study (24%) after three months of PrEP initiation [9], a sample size of 19 

approximately 100 participants would have sufficient power at 80% to detect a two-fold 20 

increase in the proportion of participants with high adherence. 21 

 22 

The intent-to-treat analyses included all participants. Missing DBS TFV-DP results at the 23 

outcome visit were set to 0 (not detectable) and assumed to be missing at random. A per-24 

protocol analysis excluded those who did not receive their randomised counselling 25 

intervention and those with missing DBS results at the outcome visit. Risk ratios were 26 

calculated using a 2x2 contingency and differences in outcome assessed using chi-squared or 27 

Fishers exact test. During the main study, delays in importing POCT kits, contributed to fewer 28 

participants with POCT results. In those with POCT results available at the outcome visit, the 29 

proportion with positive urine POCT were compared by group. To assess acceptability of 30 

POCT-based counselling, questionnaire responses were dichotomised to measure the 31 

proportion of participants who agreed or disagreed for each item of the Likert-scale. 32 

Associations between baseline characteristics and high adherence were explored in bivariate 33 

analyses using generalised estimating equations to estimate relative rates. Models were fit 34 
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with a log link, Poisson distribution, and robust standard errors. Factors explored in 1 

multivariate analysis were informed through use of directed acyclic graphs (DAGs) and past 2 

literature on oral PrEP adherence (Supplementary Material:  3 

Table 2.S1. Baseline predictors of oral PrEP adherence at the outcome visit among young women.  4 
 

TFV-DP in DBS Unadjusted Adjusted† 

TFV-DP 

< 700 

fmol/punch 

n=86 

n (%) or 

median (IQR) 

TFV-DP 

≥ 700 

fmol/punch 

n=17 

n (%) or 

median (IQR) 

Relative 

Risk 

(95% CI) 

p-value Relative 

Risk 

(95% CI) 

p-

value 

Intervention arm 
    

 
 

SOC arm 43 (50.0%) 7 (41.2%) ref - ref - 

POCT arm 43 (50.0%) 10 (58.8%) 1.35 

(0.56-3.27) 

0.509 1.37 

(0.57-3.26) 

0.479 

Highest level of 

education 

    
 

 

Secondary school or 
below 

14 (16.3%) 1 (5.9%) ref - ref - 

Tertiary school or 
higher 

54 (62.8%) 10 (58.8%) 1.80 
(0.74-4.34) 

0.194 1.78 
(0.75-4.22) 

0.191 

CES-D-10 score 10‡ 26 (30.2%) 8 (47.1%) 1.80 
(0.76-4.26) 

0.178 2.17 
(0.90-5.22) 

0.085 

VOICE risk score§ 7 (5-7) 5 (4-7) 0.90 
(0.74-1.10) 

0.308 0.88 
(0.72-1.07) 

0.194 

CES-D-10: Centre for Epidemiological Studies Depression Scale-10; CI: confidence interval; IQR: interquartile 

range; POCT: point-of-care urine tenofovir; SOC: standard of care; TFV-DP: tenofovir diphosphate. 

† The VOICE risk score as a continuous variable, highest level of education, Centre for Epidemiological Studies 

Depression Scale-10 (CES-D-10) with a score ≥10 indicating high risk of depression and study arm were 

adjusted for in multivariate analysis.  

‡ CES-D-10 scale, maximum score of 30; CES-D-10 ≥10 associated with high risk of depression. 

§ 5 

 VOICE risk score includes age ≤25, married or living with partner, partner provides financial and/or material 

support, primary partner has other partners, and alcohol use in the last 3 months. Excludes HSV-2 serostatus. 

Maximum score of 9; score of ≥5 associated with high risk of acquiring HIV. 
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Figure 2.S1. Study design  1 

 

 

 

 

 

 

 

DBS: dried blood spots; CASI: computer-assisted self-interview; POCT: point-of-care urine tenofovir; PrEP: 

pre-exposure prophylaxis; SOC: standard of Care. 

 

  

Randomisation visit

Women attending 1-
month follow-up after 
PrEP initiation

SOC arm
Outcome visit

DBS collection

POCT arm

1. POCT-based counselling

2. Acceptability CASI

Outcome visit 

DBS collection
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Figure 2.S2. Real-time adherence counselling messages. 1 

 

 2 

  3 

 

Control line only (one line appears on test) 

Key message: It looks like you took a PrEP pill recently, you are doing great! 

Remember that taking one PrEP pill every day is needed for strong protection 

against HIV. Are you still interested in taking PrEP today?  

Control and tenofovir test line (two lines appear on test) 

Key message: It looks like you haven’t been able to take the PrEP medication 

in the past few days. Is PrEP something that you are still interested in? If yes, 

how can we help you? 
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Figure 2.S3). The VOICE risk score has been validated against HIV incidence, with a score ≥5 1 

associated with high risk of acquiring HIV [24]. The VOICE risk score (including age) as a 2 

continuous variable [24], highest level of education, Centre for Epidemiological Studies 3 

Depression Scale-10 (CES-D-10) with a score 10 indicating high risk of depression [25] and 4 

study group were adjusted for a priori. Factors significant in bivariate analysis at 0.05 were 5 

included in an adjusted model. Statistical analysis was conducted using Stata® statistical 6 

package 17 [26]. 7 

 8 

Results 9 

Participant characteristics at enrolment 10 

Of 112 participants who initiated PrEP and were assessed for eligibility from 11 November 11 

2022 to 17 January 2023, 103 (92%) were randomised (53 POCT, 50 SOC) one month post 12 

PrEP initiation (Figure 2.1). In the POCT group, 1 participant did not receive POCT-based 13 

counselling because of delays in test kit importation and 1 participant declined PrEP refill 14 

after receiving adherence counselling. In the SOC group, 1 participant received the POCT-15 

based counselling in error. These participants were excluded from the per-protocol analysis. 16 

 17 

At PrEP initiation, baseline characteristics were balanced across groups apart from CT 18 

prevalence which was lower in the POCT group (Table 2.1). The median age was 24 years 19 

(interquartile range [IQR] 21-27), 77% (79/103) had some secondary school education and 20 

15% (15/103) had prior PrEP experience. Overall, 27% (28/103) reported two or more 21 

partners, 43% (44/103) had a primary partner with HIV or unknown status, 26% (27/103) 22 

reported intimate partner violence months and 6% (6/103) reported transactional sex in the 23 

past three months. The median VOICE risk score was 6 (IQR 5-7), 33% (34/103) had a CES-24 

D-10 score ≥ 10 indicating symptoms of depression, and 28% (29/103) had either CT, NG or 25 

TV. At randomisation, 83% (44/53) in the POCT group had a positive POCT test.  26 

 27 

Of those randomised, 96% (99/103) were retained at the outcome visit (51 POCT, 48 SOC) 28 

(Figure 2.1). The median follow-up time was 51 days (interquartile range [IQR]: 47.5-56) 29 

and did not differ by group. At the outcome visit, 2 participants in each group did not have 30 

DBS results and were excluded from the per-protocol analysis. Among those with a POCT 31 

test at the outcome visit, 83% (34/41) had a positive result, 91% (19/21) in the POCT group 32 

and 83% (15/20) in the SOC group (Relative risk [RR] 1.73; 95% CI 0.08-1.74; p-value 33 

0.238).  34 

 35 
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Effectiveness of POCT-based counselling on oral PrEP adherence  1 

At the outcome visit, 19% (10/53) in the POCT compared to 14% (7/50) in the SOC group 2 

had high adherence ((RR): 1.35; 95% confidence interval (CI) 0.56-3.27) (Table 2.2). 3 

Similarly, in the per-protocol analysis, 18% (9/49) in the POCT group had high adherence 4 

compared to 15% (7/47) who received the SOC (RR 1.23; 95% CI 0.50-3.04). With respect to 5 

the intervention effects on detectable TFV-DP , 91% (48/53) in the POCT compared to 84% 6 

(42/50) in the SOC group had TFV-DP detected on DBS (RR 1.08; 95% CI 0.93-1.25). 7 

Similar trends were observed in a per-protocol analysis (96% (47/49) POCT vs 87% (41/47) 8 

SOC; RR 1.10; 95% CI 0.97-1.24).  9 

 10 

Acceptability of POC-based counselling  11 

At the randomisation visit, 49/53 POCT participants completed the acceptability 12 

questionnaire (Figure 2.2). Participants mostly understood the results of the POCT testing 13 

(94%, 46/49) and expected the POCT result that they were shown during counselling (88%, 14 

43/49). Most reported that POCT-based counselling improved communication with PrEP 15 

providers (90%; 44/49), with 92% (45/49) agreeing that the POCT would motivate more 16 

consistent PrEP use. Participants appreciated the real-time feedback (94%, 46/49), found 17 

POCT-based counselling helpful for HIV prevention (94%, 46/49), liked receiving same day 18 

results and counselling (90%, 44/49) and felt emotionally supported during counselling (78%, 19 

38/49). Most participants (92%, 45/49) would choose POCT-based counselling in the future. 20 

There were no significant differences in acceptability reported when compared by urine TFV 21 

test result at randomisation. 22 

 23 

Characteristics associated with high PrEP adherence  24 

In bivariate and multivariable analyses there were no demographic or behavioural 25 

characteristics found to be associated with high adherence at a significance level of 0.05 26 

(Table 2.S1).  27 

 28 

Discussion 29 

In this pilot randomised trial of real-time adherence measurement and counselling in young 30 

South African women, 83% of those randomized to the POCT had a positive result at 31 

randomisation. Despite this encouraging early evidence of recent PrEP use, POCT-based 32 

counselling was not associated with high PrEP adherence two months later, although the 33 

proportion of women with high adherence was 35% higher in the POCT group. This finding 34 

may reflect overall declining adherence in the first three months of PrEP adherence, as seen in 35 
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other studies [27], and/or that a single same-day counselling session about recent PrEP use is 1 

insufficient to overcome the adherence challenges women experienced in the subsequent two 2 

months. 3 

 4 

Our results differ from a pilot trial of the POCT in 100 PrEP users in Kenya, but these 5 

differences may be due to differences in trial design. In that trial, 79% in the POCT group had 6 

detectable TFV in hair at 12 months compared to 63% in the SOC group, with the odds of 7 

undetectable TFV in hair being 3.53-fold higher in those not exposed to POCT (p=0.04) [28]. 8 

Similarly, in our pilot 96% in the POCT group had detectable TFV-DP in DBS compared to 9 

87% in the SOC group after two months, with the absolute differences between the groups 10 

being smaller in our trial potentially explaining the difference in results. However, detectable 11 

TFV may be limited as an outcome, as high adherence is needed for HIV protection [23]. In 12 

our trial, the high proportion of participants with detectable TFV compared to the low 13 

proportion with TFV-DP ≥700 fmol/punch on DBS highlights the challenges with achieving 14 

HIV protection with inconsistent oral PrEP use. Inconsistent PrEP use may be influenced by 15 

young women’s varying assessment of HIV risk as well as ongoing social and structural 16 

barriers to adherence that may be more difficult to change at an individual level. Trials 17 

comparing high adherence may be more informative in evaluating the potential benefits of 18 

this counselling intervention. 19 

 20 

Notably in our trial, three months after PrEP initiation, 83% of participants had a positive 21 

urine POCT and the proportion of positive was significantly higher (73%) in the POCT group. 22 

By contrast, the proportion of positive tests at three months was lower in the Kenyan study 23 

and did not vary by study group. However, there were differences between the two groups in 24 

the Kenyan trials on urine POCT by 12 months, suggesting that multiple POCT-based 25 

counselling sessions over a prolonged period may have contributed to a more sustained 26 

benefit. 27 

 28 

POCT-based counselling was highly acceptable to young women in this pilot irrespective of 29 

their POCT results, consistent with other studies [28,29]. A recent study of 500 young women 30 

in Uganda found that POCT improved self-report of PrEP adherence and condomless sex, 31 

highlighting the potential of this method to enhance client-provider communication[30]. 32 

However, qualitative data from young Kenyan women underscores the potential negative 33 

consequence of a negative test if women feel pressured to return for PrEP refills only if they 34 

have had recent dosing to ensure a positive test [29].  In INSIGHT, a positive POCT result 35 
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was associated with a higher likelihood of a positive test at a subsequent visit [13]. This could 1 

either be due to improved adherence or subsequent positive tests reflecting social desirability 2 

and “white coat adherence” [31].  In our trial most participants reported that counselling 3 

helped them communicate with their provider, but fewer felt emotionally supported. Almost a 4 

third of the participants in our trial reported symptoms of depression and 26% reported recent 5 

intimate partner violence, indicating a need for additional support beyond POCT-based 6 

counselling. Nevertheless, POCT-based counselling does appear to improve communication 7 

between PrEP users and providers, but efforts are needed to strengthen this relationship to 8 

ensure young women's additional support needs are not overlooked. 9 

 10 

This study was powered to detect a two-fold difference in effectiveness between the 11 

counselling groups  and was limited in its ability to detect smaller effect sizes as demonstrated 12 

by the smaller, non-statistically significant result. The overall low proportion with high 13 

adherence observed at the outcome visit, three months after PrEP initiation, is comparable to 14 

other recent studies in young African women but may also have contributed to this null 15 

finding [9,27]. Missing DBS samples at outcome visit may also have affected the validity of 16 

the results, however this was limited to a few participants who missed the visit or did not 17 

continue PrEP at follow-up in this trial. Additionally, processes to assess the fidelity of the 18 

counselling messages provided in this trial and experiences between those with a positive or 19 

negative test result were not included. A larger randomised trial would therefore be needed to 20 

demonstrate definitively the potential benefits of POCT-based counselling on adherence in 21 

young women. 22 

 23 

Conclusion 24 

In this pilot trial, real-time adherence assessment and counselling based on a POCT did not 25 

significantly increase the proportion of young women able to achieve protective levels of TFV 26 

two months after receiving the counselling intervention. POCT-based counselling was 27 

acceptable to young women using daily oral PrEP and could support adherence while access 28 

to long-acting PrEP methods is limited. Real-time adherence counselling using the urine 29 

POCT should be evaluated in larger randomised trials with robust estimates of effectiveness 30 

and cost to inform future support programs for young women who use oral PrEP for HIV 31 

prevention.  32 

  33 
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Table 2.1. Baseline characteristics of young women in the pilot randomised trial. 1 

CES-D-10: Centre for Epidemiological Studies Depression Scale-10; IQR: interquartile range; PEP: post-

exposure prophylaxis; POCT: point-of-care urine tenofovir; PrEP: pre-exposure prophylaxis; SOC: standard-of-

care; STI: sexually transmitted infection. 

† 4 missing as 3 participants report does not have a primary partner and 1 participant did not report partner age.  

‡ 3 missing as 3 participants report does not have a primary partner. 

§ Transactional sex is defined as having sex with a man because he provided her with or she expected he would 

provide her with food, clothes, accessories, cell phone, items or children or family, transport, school or residence 

fees, somewhere to stay, cash, airtime, and/or other items. 

¶ Any IPV includes physical IPV, emotional IPV, forced sexual contact, and or felt unsafe or in  danger. 

# CES-D-10 scale, maximum score of 30; CES-D ≥10 associated with high risk of depression. 

†† Nucleic acid amplification testing for C. trachomatis and N. gonorrhoea and OSOM testing for T. vaginalis. 

3 missing as 3 participants did not do STI swab testing at enrolment due  to menstruation and STI swab testing 

was subsequently completed at month 1. 

§§ Positive syphilis serology defined as positive if both non-treponemal and treponemal test were reactive.  

Baseline characteristic  POCT group (N=53) 

n (%) or median (IQR) 

SOC group (N=50) 

n (%) or median (IQR) 

Age (years), median (IQR) 24 (21-26) 23 (21-27) 

Highest level of education     

Secondary school or below 39 (73.6%) 40 (80.0%) 

Tertiary school or higher 14 (26.4%) 10 (20.0%) 

Employed 7 (13.2%) 12 (24.0%) 

≥2 sex partners in the last 3 months 12 (22.6%) 16 (32.0%) 

Age difference with primary partner >5 years† 13/51 (25.5%) 8/48 (16.7%) 

Primary partner living with HIV or unknown 

status‡ 

24/52 (46.2%) 20/48 (41.7%) 

Any transactional sex in the past 3 months§ 3 (5.7%) 3 (6.0%) 

Vaginal sex act in the past 7 days, median 

(IQR) 

1 (0-2) 1 (0-3) 

Condom use at last sex act 15 (28.3%) 10 (20.0%) 

Any Intimate partner violence (IPV) in the 

past year¶ 

12 (22.6%) 15 (30.0%) 

CES-D 10 scale ≥10# 17 (32.1%) 17 (34.0%) 

Prior PEP use 4 (7.6%) 2 (4.0%) 

Prior PrEP use 10 (18.9%) 5 (10.0%) 

Current contraceptive method use     

Oral  6 (11.3%) 2 (4.0%) 

Injectable  18 (34.0%) 22 (44.0%) 

Implant 5 (9.4%) 5 (10.0%) 

IUD 0 1 (2.0%) 

Condoms only 15 (28.3%) 16 (32.00%) 

None 9 (17.0%) 4 (8.0%) 

Pregnant at time of enrolment  1 (1.9%) 0 

Any curable STI†† 12 (22.6%) 17 (34.0%) 

Chlamydia trachomatis 3 (5.9%) 13 (26.5%) 

Neisseria gonorrhoea 4 (7.8%) 6 (12.2%) 

Trichomonas vaginalis 6 (11.8%) 1 (2.0%) 

Positive syphilis serology§§ 1 (1.9%) 0 

VOICE risk score¶¶ median (IQR) 7 (5-7) 6 (5-8) 
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¶¶ VOICE risk score includes age ≤25, married or living with partner, partner provides financial and/or material 

support, primary partner has other partners, and alcohol use in the last 3 months. Excludes HSV-2 serostatus. 

Maximum score of 9; score of ≥5 associated with high risk of acquiring HIV. 
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Table 2.2. PrEP adherence based on TFV-DP concentrations in DBS at the outcome visit, by intervention 1 
group. 2 

TFV-DP in DBS POCT group 

N (%) 

SOC group 

N (%) 

RR 

(95% CI) 

P-value 

Intention-to-treat analysis N=103     

TFV-DP ≥ 700 fmol/punch 
10/53 

(18.9%) 

7/50 

(14.0%) 

1.35 

(0.56-3.27) 
0.506 

TFV-DP Detectable† 
48/53 

(90.6%) 
42/50 
(84%) 

1.08 
(0.93-1.25) 

0.316 

Per protocol analysis‡ N=96     

TFV-DP < 700 fmol/punch 
9/49 

(18.4%) 
7/47 

(14.9%) 
1.23 

(0.50-3.04) 
0.648 

TFV-DP Detectable 
47/49 

(95.9%) 
41/47 

(87.2%) 
1.10 

(0.97-1.24) 
0.155 

CI: Confidence Interval; TFV-DP: tenofovir diphosphate; POCT: point-of-care urine tenofovir; RR: risk ratio; 
SOC: standard-of-care. 
† Detectable TFV-DP levels: TFV-DP ≥16.6 fmol/punch. 

‡ Per protocol analysis excluded women who did not receive their assigned counselling intervention  
and those with missing outcome due to missed outcome visit of study withdrawal.  
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Figure 2.1. Participant flow chart for pilot randomised trial.  1 

 

 

DBS: dried blood spots; PrEP: pre-exposure prophylaxis; POCT: point-of-care urine tenofovir; SOC: standard-

of-care. 

Missing DBS due to missed outcome visit, study withdrawal and 1 participant in POCT group declining PrEP 

after receiving POCT-based counselling at randomisation visit.   

112 women assessed for eligibility 

103 enrolled and randomised

50 assigned to SOC group

48 at the outcome visit (2 month follow-up)

1 missed visit

1 study withdrawal due to relocation

50 included in the intetion-to-treat analysis 

47 included in the per-protoocol analysis 

2 missing DBS

1 received POCT-based 
counselling due to transcription 
error at randomisation

53 assigned to POCT group

51 at the outcome visit (2 month follow-up)

1 missed visit

1 study withdrawal due to relocation

53 included in the intention-to-treat analysis

49 included in the per-protocol analysis

3 missing DBS

1 did not receive POCT-based 
counselling

9 ineligible

9 missed one month follow-up visit
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Figure 2.2. Acceptability of POCT-based counselling in the POCT group at the randomisation visit, by 1 
POCT result  (N=49). 2 

 

p: p-value; POCT: point-of-care urine tenofovir; PrEP: pre-exposure prophylaxis. 
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Supplementary Material:  

Table 2.S1. Baseline predictors of oral PrEP adherence at the outcome visit among young women.  1 
 

TFV-DP in DBS Unadjusted Adjusted† 

TFV-DP 

< 700 

fmol/punch 

n=86 

n (%) or 

median (IQR) 

TFV-DP 

≥ 700 

fmol/punch 

n=17 

n (%) or 

median (IQR) 

Relative 

Risk 

(95% CI) 

p-value Relative 

Risk 

(95% CI) 

p-

value 

Intervention arm 
    

 
 

SOC arm 43 (50.0%) 7 (41.2%) ref - ref - 

POCT arm 43 (50.0%) 10 (58.8%) 1.35 
(0.56-3.27) 

0.509 1.37 
(0.57-3.26) 

0.479 

Highest level of 

education 

    
 

 

Secondary school or 

below 

14 (16.3%) 1 (5.9%) ref - ref - 

Tertiary school or 
higher 

54 (62.8%) 10 (58.8%) 1.80 
(0.74-4.34) 

0.194 1.78 
(0.75-4.22) 

0.191 

CES-D-10 score 10‡ 26 (30.2%) 8 (47.1%) 1.80 
(0.76-4.26) 

0.178 2.17 
(0.90-5.22) 

0.085 

VOICE risk score§ 7 (5-7) 5 (4-7) 0.90 
(0.74-1.10) 

0.308 0.88 
(0.72-1.07) 

0.194 

CES-D-10: Centre for Epidemiological Studies Depression Scale-10; CI: confidence interval; IQR: interquartile 

range; POCT: point-of-care urine tenofovir; SOC: standard of care; TFV-DP: tenofovir diphosphate. 

† The VOICE risk score as a continuous variable, highest level of education, Centre for Epidemiological Studies 

Depression Scale-10 (CES-D-10) with a score ≥10 indicating high risk of depression and study arm were 

adjusted for in multivariate analysis.  

‡ CES-D-10 scale, maximum score of 30; CES-D-10 ≥10 associated with high risk of depression. 

§ 2 

 VOICE risk score includes age ≤25, married or living with partner, partner provides financial and/or material 

support, primary partner has other partners, and alcohol use in the last 3 months. Excludes HSV-2 serostatus. 

Maximum score of 9; score of ≥5 associated with high risk of acquiring HIV. 
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Outcome visit 2-months 

after randomisation visit 

Figure 2.S1. Study design  1 

 

 

 

 

 

 

 

DBS: dried blood spots; CASI: computer-assisted self-interview; POCT: point-of-care urine tenofovir; PrEP: 

pre-exposure prophylaxis; SOC: standard of Care. 

 

  

Randomisation visit

Women attending 1-
month follow-up after 
PrEP initiation

SOC arm
Outcome visit

DBS collection

POCT arm

1. POCT-based counselling

2. Acceptability CASI

Outcome visit 

DBS collection

HIV testing, risk reduction counselling, STI screening, SOC 

adherence counselling, provision of condoms, contraception and 

PrEP 



34 

 

Figure 2.S2. Real-time adherence counselling messages. 1 

 

 2 

  3 

 

Control line only (one line appears on test) 

Key message: It looks like you took a PrEP pill recently, you are doing great! 

Remember that taking one PrEP pill every day is needed for strong protection 

against HIV. Are you still interested in taking PrEP today?  

Control and tenofovir test line (two lines appear on test) 

Key message: It looks like you haven’t been able to take the PrEP medication 

in the past few days. Is PrEP something that you are still interested in? If yes, 

how can we help you? 
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Figure 2.S3. DAG of factors associated with high PrEP adherence, including POC-based counselling.  1 

 2 

POC: point-of-care. 3 
† VOICE risk score includes age ≤25, married or living with partner, partner provides financial and/or material 

support, primary partner has other partners, and alcohol use in the last 3 months. Excludes HSV-2 serostatus. 

Maximum score of 9; score of ≥5 associated with high risk of acquiring HIV. 

‡ CES-D-10 scale, maximum score of 30; CES-D-10 ≥10 associated with high risk of depression. 
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CHAPTER 3 - DISCUSSION, CONCLUSION AND RECOMMENDATIONS 1 

3.1. Introduction 2 

The aim of this research report was to evaluate the effectiveness and acceptability of Drug-3 

level feedback (DLFB) based on a POC urine TFV test on oral PrEP adherence. Additionally 4 

this report also evaluated the baseline characteristics associated with high adherence in a 5 

group of young women using oral PrEP in Johannesburg. DLFB has been used to describe an 6 

approach where oral PrEP users are provided with feedback on quantitative drug-level results 7 

from samples [17,38]. In contrast, the current study focuses on an adherence counselling 8 

intervention that utilises a qualitative POC urine TFV test to deliver rapid results. With 9 

emphasis on the counselling aspect of this tool, the above manuscript has termed this 10 

intervention "POC urine TFV test-based counselling", which aligns with recent publications 11 

on the urine test [41,44]. This chapter will provide additional discussion points and 12 

recommendations for each of the objectives of this research report to expand on the discussion 13 

and recommendations provided in the manuscript in Chapter 2.  14 

 15 

3.2. Discussion 16 

3.2.1. Effectiveness of counselling based on a POC urine TFV test on oral PrEP 17 

adherence 18 

This pilot trial enrolled young women at risk of HIV, as demonstrated by the median VOICE 19 

risk score exceeding 5 and similar high STI prevalence to previous PrEP trials [17,38], who 20 

could benefit from HIV prevention interventions. Counselling based on a POC urine TFV test 21 

is a novel intervention that has the potential to improve oral PrEP adherence in AGYW, who 22 

have multiple challenges taking daily oral PrEP. In the setting of HIV treatment, counselling 23 

based on the urine test demonstrated improved adherence to ART, with suppressed viral loads 24 

at 3 months (87%, p<0.001) and 9 months (97%, p<0.001) in clients who initially had 25 

unsuppressed viral loads in a pre-post intervention study conducted in Namibia [42]. These 26 

findings encourage evaluation of counselling based on a POC urine TFV test on adherence for 27 

TFV based regimens used for HIV prevention. Although the pilot randomised trial presented 28 

in this research report observed a non-significant positive trend towards high PrEP adherence 29 

(TFV-DP ≥700 fmol/punch), a study in Kenya observed that the odds of detectable TFV in 30 

hair in the POC arm was 3.53 (p-value=0.04) compared to the SOC arm [41]. The Kenyan 31 

study also measured adherence by POC urine test, finding no significant difference at 3 32 

months, similar to our trial at this time point, but found a significant difference at 12 months, 33 

suggesting the POC test may have a greater impact long-term [41]. While these result are 34 
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encouraging, they do not include an assessment of the impact of POC-based counselling on 1 

high adherence, corresponding to 4 or more doses taken per week, that is needed for HIV 2 

protection in cisgender women [7,20]. A larger randomized trial, with high adherence as the 3 

outcome, would definitively demonstrate the potential benefits of this intervention in AGYW.  4 

 5 

Prioritisation of support for young women interested in oral PrEP is critical, as HIV 6 

prevention programmes are essential towards attainment of the 95-95-95 UNAIDS targets for 7 

ending AIDS in 2030 [45]. SMS reminders, including those triggered by missed doses using a 8 

Wisepill device, can improve adherence for HIV treatment [57] but did not improve 9 

adherence for oral PrEP [58]. The POWER study demonstrated that an electronic decision 10 

support tool, improved PrEP persistence at 1 month (odds ratio [OR] 1.97; 95% CI 1.08-3.69) 11 

[15] and encourages evaluation of strategies that can empower HIV risk awareness and 12 

decision making around choice of HIV prevention methods including PrEP [15]. The 3Ps for 13 

prevention study identified a positive effect on oral PrEP adherence using a shopping 14 

voucher, although not statistically significant [14]. This demonstrates that incentives would 15 

need to have a greater and longer lasting effect to impact PrEP adherence [14]. [14]  16 

 17 

It has been noted that trials that have included multiple adherence support strategies have seen 18 

higher oral PrEP adherence. [14]In the PrEP SMART trial, AGYW received either two-way 19 

SMS communication or WhatsApp peer support [17]. Those with suboptimal adherence 20 

received additional support through quarterly DFLB based on DBS or monthly problem 21 

solving counselling [17]. Although no significant differences were found between the 22 

interventions, overall adherence to oral PrEP was higher compared to previous open-label 23 

PrEP trials [17]. The REACH cross-over study that provided oral PrEP and the monthly 24 

vaginal dapivirine ring for HIV prevention, observed high adherence to both oral PrEP and 25 

vaginal ring [46]. Participants attended monthly visits with counselling provided by trained 26 

counsellors who guided choice on PrEP use, provided DLFB based on DBS and residual TFV 27 

levels in the ring and addressed adherence barriers [47]. Qualitative interviews identified that 28 

competition amongst peers and accountability with the counsellor may have motivated 29 

adherence using this method [47], demonstrating the value of an objective measure to 30 

motivate PrEP adherence. In addition, participants were offered a choice of support in the 31 

form of weekly two-way SMS communication or phone calls, and peer support groups with 32 

in-person or virtual options [47]. This trial demonstrated that by building rapport through 33 

frequent contact with clinic staff and providing guidance on choice regarding product and 34 

adherence support strategies, participants were motivated to adhere to their choice of PrEP. 35 
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PrEP providers should consider providing a menu of supportive PrEP adherence strategies as 1 

AGYW face multiple challenges at different individual, interpersonal and structural levels,. 2 

The POC urine test is a simple-to-use tool that could be combined with other strategies to 3 

support oral PrEP adherence. 4 

 5 

The continued challenges with oral PrEP among AGYW, despite numerous trials evaluating 6 

strategies for PrEP adherence, highlight the urgent need for access to long-acting HIV 7 

prevention products that offer fewer side effects and overcome the challenges of daily pill 8 

burden and related social challenges. Products such as Cabotegravir eight-weekly injection 9 

[48] and Lenacapavir two-yearly injection [49] have shown superior efficacy for HIV 10 

prevention compared to oral PrEP in clinical trials. While discrete choice experiments show 11 

that AGYW prefer longer-acting PrEP agents [50,51], the HPTN 084 open-label extension 12 

found that a third of participants chose oral PrEP [52]. Similarly, in the REACH study nearly 13 

a third of participants chose oral PrEP over the dapivirine ring during the choice period [46]. 14 

These trials show that there is still a group of AGYW that would prefer a pill to injections or 15 

rings, highlighting the continued need for feasible and effective interventions to support oral 16 

PrEP use in HIV prevention.  17 

 18 

Currently, long-acting products are not accessible to most AGYW living in South Africa with 19 

cost being a major barrier, limiting choice in the tool-kit for HIV prevention. Likewise, 20 

effective adherence support strategies need to be cost-effective, feasible and acceptable for 21 

optimal impact. Many of the adherence strategies mentioned above may present several 22 

disadvantages that may not all be suitable for implementation in resource-constrained settings. 23 

Mobile health strategies require access to a phone, stable network and electricity; providing 24 

services with frequent contact may require additional clinic human resources; and DLFB 25 

using laboratory-based methods is costly. In contrast, a POC urine test, costing less than forty 26 

rands per test, may be an easy-to-use and affordable alternative. Further studies to establish 27 

cost-effectiveness of these interventions, including the POC urine test, are needed to inform 28 

implementation as PrEP providers will need to consider adherence strategies that are feasible 29 

and acceptable for implementation in their setting.  30 

 31 

3.2.2. Acceptability of POC urine test for oral PrEP adherence among young women 32 

Counselling based on the urine test was acceptable among young women using PrEP and is 33 

consistent with results from the pilot trial conducted in Kenya [41]. In another qualitative 34 
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study conducted in Kenya, counselling based on the urine test was acceptable by both PrEP 1 

users and providers [39]. Women reported that the urine test would be preferred over a blood 2 

test and the test was believed to be easy to use [39]. However, PrEP providers and users 3 

expressed differing opinions regarding time spent at the clinic to do the test [39]. Women 4 

were concerned that some would not want to do the test as it would increase time at the clinic 5 

while providers felt that there would be sufficient time to do the test  [39]. However, in our 6 

pilot trial majority of women reported that they liked receiving urine test results on the same 7 

day as PrEP refill. Strategic consideration of how to incorporate the urine test within PrEP 8 

follow-up visits is important to minimise additional clinic time. For example, urine may be 9 

collected while collection for additional testing such as pregnancy testing is occurring, or 10 

testing may occur simultaneously with HIV rapid testing, followed by comprehensive risk 11 

reduction and adherence counselling.  12 

 13 

In this pilot trial, majority of women reported that they understood counselling based on the 14 

test result. The urine test requires careful attention in result interpretation because the number 15 

of lines on the rapid test does not follow the same logic as HIV or pregnancy rapid tests. The 16 

presence of two lines indicates a negative result (TFV not detected), while the presence of one 17 

line indicates a positive result (TFV detected) (  18 
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Figure 3.1)  [35]. In our pilot trial, Counselling was provided by trained clinical research 1 

nurses using counselling messages adapted from HPTN 082 with a Wi-Fi signal visual 2 

(Error! Reference source not found.) to provide supportive counselling, irrespective of the t3 

est result. Visual aids such as these counselling messages should be considered to guide 4 

supportive adherence counselling that is understandable to the PrEP client. In addition, 5 

implementation will require training of those providing POC-based counselling to have a non-6 

judgemental and supportive approach to counsel on results that were not expected and explore 7 

barriers to recent PrEP dosing.  8 

 9 

  10 
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Figure 3.1. Urine TFV test results interpretation. 1 

 2 

While most items on acceptability scored high among AGYW in this trial, a smaller 3 

proportion indicated that they got the results they expected, with only 75% of those with a 4 

negative test who expected the result received. The performance of the POC urine test has 5 

been compared to TFV-DP levels in DBS in the PrEP SMART trial, where there was 100% 6 

concordance between a negative POC urine test and TFV-DP levels <700 fmol/punch, 7 

however only approximately 50% of those with a positive POC urine test had TFV-DP levels 8 

700 fmol/punch (high adherence) [40]. The reason for the discordance may be due to the 9 

POC urine test measuring recent PrEP use in the last week compared to DBS which measures 10 

PrEP adherence in the last 4-8 weeks [29,30]. The POC urine test has limitations, making it 11 

important to explore PrEP use in prior weeks, regardless of the test result. This approach 12 

helps to identify barriers and develop strategies to address them, while offering supportive 13 

counseling messages that encourage consistent PrEP use rather than punitive messaging. Our 14 

study findings also showed that approximately 80% of AGYW felt emotionally supported 15 

during the counselling sessions. This finding could relate to the concerns expressed from 16 

qualitative interviews conducted in Kenya where women feared that the test may only be like 17 

by those with a positive test result and that those with a negative test may face negative 18 

interactions from PrEP providers and compromise their future access to PrEP. However, in 19 

our trial this acceptability score was lower in both those with positive and negative tests 20 

results, perhaps highlighting that AGYW require support for psychosocial challenges beyond 21 

the scope of counselling using the POC urine test. Qualitative research would be valuable to 22 

understand the experiences of those who received counselling with a positive versus a 23 

negative POC urine test, to further guide counselling messages and inform considerations for 24 

the implementation of POCT-based counselling. 25 
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 1 

3.2.3. Baseline characteristics associated with high oral PrEP adherence 2 

This pilot trial observed a positive association between depressive symptoms at PrEP 3 

initiation and high oral PrEP adherence after 3 months. Although not statistically significant, 4 

this association strengthened in a multivariable analysis that includes study arm, education 5 

and the VOICE risk score. This finding is different to other open-label PrEP studies in 6 

African women where elevated depressive symptoms were negatively associated with PrEP 7 

adherence at follow-up visits [10,11]. Furthermore, depressive symptoms were identified to 8 

be associated with those who reported transactional sex, IPV, and symptoms of traumatic 9 

stress [10] as well as heavy alcohol use, and lower levels of social or partner support [11]. In 10 

our pilot trial about a third of participants had depressive symptoms and a quarter had 11 

experienced any IPV in the last year, highlighting the prevalence of both mental health and 12 

social challenges in young women using PrEP. While POC-based counselling may not be able 13 

to address symptoms of depression, screening for depression with appropriate referral for 14 

additional care is important to support PrEP adherence. In South Africa, mental health care 15 

services are mostly concentrated at hospital level with fewer services available at the primary 16 

health care level where majority of the population seek care [53]. Primary health care clinics 17 

mostly consist of nursing staff who are unable to prescribe medication for depression, or 18 

provide specialist care, further limiting access to care for those who may need additional 19 

support [53]. It is therefore critical to include screening for depression in PrEP services at 20 

both PrEP initiation and follow up, using tools that are simple to use and time-efficient, to 21 

detect and refer for appropriate management. Psychosocial services should also be made more 22 

accessible to the population at a primary health care and community level especially for 23 

women, who suffer with the complexity of depressive symptoms together with other 24 

challenges related to alcohol use, transactional relationships, lack of support and IPV.  25 

 26 

3.3. Conclusion 27 

In this pilot trial, real-time counselling based on a POC urine TFV test did not significantly 28 

increase the proportion of young women able to achieve protective levels of TFV at a 29 

subsequent visit two months after receiving the counselling intervention, however a positive 30 

trend towards high adherence was observed. Real-time counselling based on a POC urine test 31 

was acceptable to young women using oral PrEP and could support adherence while access to 32 

long-acting products is limited.  33 

 34 
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3.4. Recommendations  1 

The findings from this pilot trial together with previous studies on POC-based counselling 2 

substantiate the need for larger randomised trials on oral PrEP adherence. These trials should 3 

provide a robust estimate of the effectiveness and cost of this counselling tool, to inform its 4 

implementation in programmes providing oral PrEP to young women for HIV prevention. 5 

Future studies should evaluate the impact of this tool on high adherence, to achieve protective 6 

levels ultimately needed for HIV prevention. In addition these studies should evaluate the 7 

impact over extended follow-up periods beyond two months and assess the impact based on 8 

frequency of POC-based counselling delivery, either monthly or quarterly.   9 

 10 

Future research evaluating real-time counselling based on the POC urine test should consider 11 

a hybrid randomised implementation-effectiveness approach to assess its impact and delivery 12 

in the real-world. The WHO has provided guidance on differentiated PrEP services that are 13 

client- and community-centred to enhance access to those who could most benefit [54]. For 14 

POC-based counselling to be effectively implemented within differentiated services, 15 

consideration is needed in the setting in which it is delivered, the personnel needed to perform 16 

the test and provide counselling, the frequency of testing, and the broader package of services 17 

it is integrated with [54]. The POC urine test kit could be delivered at a primary health care 18 

clinic, pharmacy or mobile clinic and delivered by a trained nurse or counsellor. 19 

Implementing POC-based counselling will require training of PrEP providers to delivery non-20 

judgemental, supportive counselling and development of visual tools to guide the counselling 21 

process. POC urine testing and counselling alone may not be able to overcome the challenges 22 

of oral PrEP adherence. Therefore, a combination of supportive strategies may need to be 23 

offered within comprehensive services, that include psychosocial support, for young women 24 

using PrEP. Despite potential delays in expanding PrEP options for women, researchers and 25 

healthcare providers should be encouraged to optimise currently available interventions, such 26 

as oral PrEP, through the evaluation of supportive tools like POC-based counselling. 27 

  28 
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