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Abstract

Product sharing among participants can impact on adherence and compromise the outcome in 

clinical trials. We describe incidents of product sharing at the Durban clinical research sites 

conducting the VOICE trial. The Durban sites enrolled 2750 women with 1103 and 1647 

participants randomized to the vaginal gel and oral tablet arms respectively. Monthly pill and 

applicator counts including product assessments were conducted by pharmacists. Discrepancies 

with product counts prompted discussions with participants. Thirty-two cases of product sharing 

were identified. Vaginal gels were more commonly shared than oral tablets. Product sharing 

between study participants and their female friends or relatives living in the same household was 

identified as the most common source of product sharing in this analysis. Study product counts 

and pharmacist-driven discussions with participants may help to identify reasons for product 

sharing and inform the development of strategies for PrEP implementation outside of the research 

setting.
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Introduction

Antiretrovirals (ARVs), used in the treatment of HIV, have been tested or are currently being 

tested as oral, topical or long acting injectable pre-exposure prophylaxis (PrEP) in several 
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HIV prevention studies [1–13]. Placebo controlled efficacy trials are important to 

demonstrate safety and effectiveness of any intervention. A randomized controlled trial 

(RCT) ensures that treatment allocation occurs by a chance mechanism [14]. Blinding in a 

RCT also affects trial outcomes and is important in reducing bias [15].

A major challenge impacting on the outcome of PrEP trials is adherence to study product 

[16–19]. Sharing of study product in clinical trials is considered to be a possible factor 

affecting adherence [16, 20, 21] and has been identified as a potential source of efficacy 

dilution in clinical trials [22]. If participants are using products that they have not been 

assigned, then differences between the treatment arms may not be detected [23]. Product 

sharing has also been recognized as a factor which could negatively affect the use of pill 

counts in a clinical trial [20].

While prescription drug sharing in the general public has been widely studied [24–27], there 

is currently limited data on product sharing in clinical trials. Product sharing has previously 

occurred in clinical trials where the intervention has been shared with other participants and 

persons not participating in the clinical trial [20, 21, 28]. In these trials, participants admitted 

to product sharing however the overall incidence of observed product sharing was low [20, 

21, 28, 29]. The impact of product sharing in PrEP trials is however not fully understood, 

thus collecting data on product sharing will be useful in better assessing its impact in HIV 

prevention trials [30].

The Vaginal and Oral Interventions to Control the Epidemic (VOICE) trial 

(ClinicalTrials.gov number: NCT00705679) was a randomized controlled trial to test the 

safety and effectiveness of a 1 % tenofovir vaginal gel, oral tenofovir (TDF) and oral 

Truvada (TDF/FTC) [7]. This paper describes the product sharing incidents identified by 

study pharmacists in the VOICE trial conducted at the South African Medical Research 

Council (SAMRC) sites in Durban, KwaZulu-Natal, South Africa; and the approaches used 

by pharmacists to address product sharing incidents. In this manuscript the term “sharing” 

refers to instances where participants intentionally shared study products; where there was 

suspected product sharing, and situations when other women acquired study products by 

accident, or without the participant’s knowledge.

Methods

The VOICE Trial

The VOICE trial was a five-arm, double-blinded study in which women were randomized to 

receive either vaginal gel or oral tablets as PrEP, and within each group, randomly assigned 

to either 1 % tenofovir vaginal gel or placebo gel; or to oral TDF, oral TDF/FTC or oral 

placebo. Participants were randomized to the five study arms in a 1:1:1:1:1 ratio. A total of 

5029 women from 15 sites based in South Africa, Uganda and Zimbabwe were enrolled in 

the study. The seven SAMRC Durban clinical research sites (CRSs) enrolled a total of 2750 

women, from November 2009 to June 2011, with 1103 and 1647 participants randomized to 

the vaginal gel and oral tablet arms respectively. Ethics approval for the SAMRC Durban 

sites was obtained from the SAMRC Ethics Committee (reference number: EC08-011) prior 
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to commencement of the trial. Written informed consent was obtained from all participants 

enrolled in the trial.

Dispensing of Study Product

Study drug randomization and subsequent accurate dispensing by pharmacists were critical 

processes to ensure that participants received the correct product. TDF and TDF/FTC tablet 

specifications (colour, shape) could not be matched hence a matched placebo was used for 

each drug. Thus participants received two bottles of tablets at each monthly visit. At 

enrolment, participants randomized to the oral arm were dispensed with one bottle of TDF 

or placebo (30 tablets) and one bottle of TDF/FTC or placebo (30 tablets) to be taken orally 

once daily. Participants randomized to the gel arm were dispensed with three cartons of 1 % 

tenofovir vaginal gel applicators or placebo (10 applicators in each carton; 30 applicators in 

total) to be inserted intravaginally once daily. At each scheduled monthly visit, participants 

who were eligible for product use were provided with a 30 day supply which would last until 

their next scheduled visit. Participants were counselled by study nurses and pharmacists to 

return unused gel applicators and remaining tablets to the CRS pharmacy at every follow up 

visit. In cases where participants were travelling or could not attend their next scheduled 

visit, they were dispensed sufficient product to last until their next visit. The Division of 

AIDS (DAIDS) medical officer was consulted if more than a 60 day supply of study product 

was to be dispensed to participants. A documented quality control process involving a 

second pharmacist was done at every visit to prevent dispensing errors.

Study Product Assessments

Product use assessment, pill and applicator counts were used as tools by pharmacists to 

assess product returns. The assessment included a reconciliation of study products dispensed 

to and returned by participants using a product returns worksheet. Product labels bearing 

participant unique identifiers and pharmacy specific product codes were checked against 

pharmacy records to verify that participants returned the correct product. Whilst these tools 

were used to monitor adherence, the pharmacy procedures also helped to identify return of 

study product not dispensed to these participants. If a code did not match the pharmacy 

records, this implied that either the wrong product was dispensed or the participant returned 

another participant’s product. Investigations were also conducted by pharmacists to check 

for dispensing errors which could have contributed to incorrect product returns.

Discrepancies with product returns prompted discussions with the participants, pharmacists 

and clinic staff. These discussions were initiated by pharmacists to determine reasons for 

discrepant counts. Pharmacists ensured that blinding was always maintained during these 

discussions by not divulging product specific information. During these discussions, some 

participants disclosed the reasons why they returned products not previously dispensed to 

them. Data on all discussions and possible product sharing incidents were collected from 

November 2009 to August 2012. Ethical and study protocol considerations were important 

factors that impacted on the manner in which discussions were conducted with participants.
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All cases of product sharing identified by pharmacists were reported to DAIDS and the 

SAMRC Ethics Committee. The Ethics Committee acknowledged reporting of these 

incidents.

Adherence and Product Use Counselling

The pharmacist-driven adherence counselling sessions were directed mainly by the 

reconciled product counts conducted in pharmacy and from the self-reported adherence by 

participants. Upon identification of potential product sharing, pharmacists provided 

counselling to participants individually. Tablet and gel use instructions were reinforced and 

product sharing was discouraged. These counselling sessions were conducted in a private 

counselling room. Discussions with participants included: using product specifically issued 

to them and not sharing with other individuals; recognising their unique participant 

identification numbers (PTID) on product labels; verifying the PTID on product labels prior 

to use; safe keeping of study products; separate storage of study products if residing with 

other study participants in the same household; and the importance of contacting the clinic 

in the event of requiring more study product. All individual counselling sessions were 

documented.

Several measures were implemented by pharmacists to address product sharing. These 

measures were implemented in participants identified as potentially sharing product. 

Pharmacists labelled individual gel applicators and tablet bottles with unique coloured 

stickers to aid participants in identifying study product as their own. The aim of this 

approach was to prevent the participant from accidentally mixing her products with those of 

another participant that she was living with. The stickers were also placed in pharmacy 

records so that the same coloured stickers were used for all follow up visits and alerted 

pharmacists to possible product sharing.

VOICE Adherence Strengthening Program (VASP) was an adherence support intervention 

introduced in May 2011 by the VOICE protocol team [31]. Given that the focus of VASP 

counselling was not on perfect adherence, it did not take into consideration product counts 

and self-reported product use [31]. The focus was rather on the participant’s experiences 

with using product with regard to what made product use easier and barriers to product use. 

Although product counts were still carried out by pharmacists, no discussions were held 

with participants when pharmacists noted product count discrepancies or incorrect product 

was returned. Nurses, counsellors and pharmacists continued to reinforce monthly product 

use counselling, without reference to product counts. Product sharing messages were 

included as general topics for discussion with participants when providing product use 

instructions. VASP implementation and data collection dates are described in Fig. 1.

Results

The median age of the women described in this analysis was 22 years. The majority of 

women were in the 20–24 years age group (52 %). All of the women were unmarried, 94 % 

did not live with their primary sex partner and 42 % completed secondary schooling. 

Majority (74 %) lived in homes either owned by themselves or family members. The median 

number of rooms per house was four.
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A total of 33,660 monthly visits were attended by 2750 participants and 32 incidents of 

product sharing or possible product sharing were identified by the pharmacists. On average, 

participants attended 12.2 monthly visits at which study product was dispensed. A summary 

of these incidents are presented in Table 1. Amongst women enrolled at the Durban sites, 

there were 18 incidents where participants returned study products not assigned to them. A 

further 14 possible product sharing incidents were identified by pharmacists based on 

product count discrepancies and discussions with participants. No dispensing errors were 

reported by pharmacists as confirmed by internal audits of pharmacy documentation. From 

the 32 participants identified in product sharing incidents, pharmacokinetic (PK) analysis 

results were available for 15 participants. Of the 15 participants, 12 were randomized to the 

gel arm and three to the oral arm. Eleven of the 15 participants were on the active arm and 

four on the placebo arm. The results showed that study drug was detected in four of these 

participants. Of these four participants, there was one participant on the placebo vaginal gel 

arm who had drug detected during PK testing. Of the 32 participants suspected of sharing 

study product, 23 were randomized to the gel group and nine to the oral group. There were 

three cases of intentional sharing reported. Incidents of product sharing occurred at random 

throughout the study from July 2010 to March 2012. Of the 32 cases reported, there were 13 

cases of incorrect product returned after implementation of VASP. There were no safety 

concerns and no incidence of social harm reported by participants during discussions with 

pharmacists.

Discussions with participants showed that the majority of product sharing incidents occurred 

within the same household where participants were living with other women. This 

comprised 20/32 incidents [62.5 %]. In these discussions participants reported that their 

sisters, cousins and friends had access to their study product. Ten participants on the gel arm 

reported that they lived in the same household as other women who were enrolled in VOICE 

and were also using study gel. In some cases where product sharing occurred between two 

enrolled participants, both participants were counselled by the nurse or pharmacist. One 

participant who returned the incorrect study gels reported that she was using study gels 

every day and did not miss doses. When informed of the gel mix-up, she revealed that she 

had a cousin also enrolled in the VOICE study and using study gel. She reported that her 

cousin stored her product in a separate cupboard but could not explain how the mix-up 

occurred. Another case involved a participant on the vaginal gel arm who reported that her 

friend, also on study gel, visited for a few days resulting in their product getting mixed up. 

Other causes of possible product sharing as reported by participants included friends who 

visited participants’ homes and had access to study products (four incidents), altruistic 

reasons (one incident), mix-up of study products with a co-worker (one incident) and a mix-

up of study product whilst travelling with another participant (one incident). There was an 

incident reported from one CRS where a participant reported giving two gel applicators to a 

friend to increase sexual pleasure for altruistic reasons. The majority of participants who 

reported product sharing did not report the reasons why sharing had occurred. There were 

five incidents of sharing where the reasons for sharing study product could not be identified. 

There were no repeat incidents of product sharing involving the same participant.
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Discussion

Majority (62.5 %) of reported cases of product sharing involved friends and family who had 

access to study product. Participants reported that family members and friends may have 

taken their study product without their knowledge and in some cases participants could not 

explain how incorrect study product was in their possession. From these discussions, it could 

not always be confirmed whether friends and family members were enrolled in the trial or 

not.

Preliminary results from VOICE D, an ancillary study to explore participant’s adherence 

challenges during the VOICE trial, corroborated these findings of product sharing [32]. 

Participants in VOICE D reported sharing with their family or friends who wanted to use the 

study product. Product sharing was also reported in the FEM-PrEP follow up study where 

some participants reported giving pills to other people, some of whom were HIV positive 

[29]. This is consistent with other studies which showed that sharing of medication including 

ARV’s is common practice among friends, neighbours and relatives [21, 33–35].

To our knowledge, no studies have reported possible product sharing identified by CRS 

pharmacists in clinical trials. Although counselling and product use instructions were 

provided at every study visit, it is a possibility that participants did not pay attention or chose 

to ignore product use instructions [19]. The findings from this study showed that vaginal gel 

was shared more commonly than oral tablets. This was more likely due to tablet bottles 

being hidden away from view due to the perception that tablets contain ARV’s whereas gel 

applicators were not easily recognisable and therefore not stored securely [36]. Gel sharing 

was more common possibly due to perceived sexual benefits gained from its use [19, 36]. 

Only one participant identified by our pharmacists as suspected of sharing product disclosed 

that she gave gel applicators to her friend for use to increase sexual pleasure.

The discussions that were conducted with participants gave valuable insight into participants 

living conditions. In some cases, pharmacists found that participants shared study product 

storage space with other women in the same household. When questioned about how 

incorrect product came into their possession, participants could only supply limited 

information e.g. living with a sister or cousin. PK results showed that one participant 

randomized to the placebo gel arm had detectable TDF drug levels. Dispensing errors were 

investigated and ruled out thus pointing to sharing between participants. This participant 

reported living with a cousin who was also on the gel arm and enrolled at a different site. 

They had shared storage space and applicators could have been mixed up as per participant 

report.

The utility of returned product counts in identifying incidents of suspected product sharing is 

limited by reliance on the participant to return unused study product at each study visit. 

Participants may count and dispose of surplus unused study product, or may not return any 

unused study product if they were intentionally sharing study product, in order to appear 

adherent [32]. As a result the exact number of product sharing incidents at the SAMRC 

Durban sites is not known and could be much higher than estimated by pharmacists. It is 

therefore difficult to assess whether product sharing had an impact on the VOICE trial due to 
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the few incidents of product sharing identified by site pharmacists. Another limitation of pill 

counts is the inability to identify possible cross group sharing i.e. a participant on the gel 

arm may have used a friend’s oral study product and vice versa. The pill counts were 

designed to reconcile tablets only or gel only. Although dispensing errors did not occur for 

the participants identified in the analysis, ruling out errors could only identify potential cases 

of product sharing.

Conclusion

In order to minimize the impact of product sharing in PrEP trials, early identification is 

critical. Physical verification of study product returns by pharmacists can play a valuable 

role in identifying possible incidents of study product sharing. Pharmacist-driven 

discussions with participants should be conducted to ascertain reasons for product sharing. 

Clear messaging and reinforcement on the correct use and return of unused study products 

must be consistently provided to participants. Findings from this study may inform the 

design of adherence monitoring strategies for PrEP implementation outside of the research 

setting.
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Fig. 1. 
Timeline showing VOICE data collection and VASP implementation (not to scale)
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Table 1

Summary of product sharing incidents (Nov 2009 to Aug 2012)

Reasons for sharinga Total number of incidents No. of participants on gel arm No. of participants on oral arm

Living together (friends and family) 20 12 8

Friends visiting 4 3 1

Mix-up with co-worker 1 1 0

Mix-up during travelling 1 1 0

Altruistic reasons 1 1 0

Unknown 5 5 0

Totals 32 23 9

a
As per participant report
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