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ABSTRACT
Introduction Oral pre- exposure prophylaxis (PrEP) is a 
highly effective HIV prevention method; however, uptake 
and persistence have been low among southern African 
women. A dual prevention pill (DPP) that combines PrEP 
with oral contraception (OC) may increase PrEP use and 
better meet women’s sexual and reproductive health 
needs. We will gauge the DPP’s acceptability in two cross- 
over clinical trials.
Methods and analysis PC952 (Zimbabwe) and PC953 
(South Africa) will compare acceptability, adherence and 
preference for an over- encapsulated DPP versus PrEP 
and OCs taken separately. HIV- negative, non- pregnant 
cisgender females in Johannesburg, South Africa (n=96, 
16–40 years) and Harare, Zimbabwe (n=30, 16–24 years) 
will be randomised 1:1 to the order of regimens—DPP or 
two separate tablets—each used for three 28- day cycles, 
followed by a 6- month choice period in South Africa. 
Monthly clinic visits include HIV and pregnancy testing; 
safety assessments and risk reduction and adherence 
counselling. We will assess adherence (monthly) based 
on tenofovir diphosphate drug levels in dried blood spots 
and by self- report. We will evaluate acceptability (monthly) 
and preference (end of cross- over) via computer- assisted 
self- interviewing and in- depth interviews with a subset of 
participants. Data collection started in September 2022 
and ended in January 2024.
Ethics and dissemination PC952 was approved by 
the Ministry of Health and Child Care, Medical Research 
Council, Research Council and Medicines Control 
Authority of Zimbabwe; the Chitungwiza City Health Ethics 
Committee; and the Joint Research Ethics Committee 

STRENGTHS AND LIMITATIONS OF THESE 
STUDIES

 ⇒ The cross- over design enables a direct comparison 
between the intervention (DPP) and standard of care 
or control (oral pre- exposure prophylaxis (PrEP) and 
combined oral contraceptives (COCs) separately) reg-
imens that enables a smaller sample size with women 
serving as their own controls.

 ⇒ Participants will be followed monthly, which will en-
able frequent assessments of PrEP drug levels in 
blood, however, it will not be feasible to measure con-
traceptive drug levels in blood due to the short half- life 
of COCs.

 ⇒ The two pilot studies enable early assessments of 
the DPP in two different contexts: South Africa (low 
COC use/high HIV incidence and prevalence) and 
Zimbabwe (high COC use/moderate HIV incidence and 
prevalence) and among adolescent girls and young 
women and older women.

 ⇒ The key limitation of the studies is the use of an 
overencapsulated DPP as a proxy for the ultimate 
coformulated tablet, which may not accurately cap-
ture acceptability, preference and adherence for the 
ultimate DPP, which will be a smaller tablet versus a 
capsule.

 ⇒ Another limitation is the different study designs and 
sample sizes for the two studies, primarily related to 
their respective funding mechanisms, which may lim-
it the ability to directly compare results from the two 
countries.
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for the University of Zimbabwe Faculty of Medicine and Health Sciences 
and Parirenyatwa Group of Hospitals. PC953 was approved by the South 
African Health Products Regulatory Authority and the University of the 
Witwatersrand’s Human Research Ethics Committee. The Population 
Council IRB approved both studies. We will disseminate results in open- 
access journals, clinical trials registries, and at local and international 
meetings and conferences.
Trial registration numbers NCT04778514, NCT04778527.

INTRODUCTION
Despite substantial advances in HIV treatment and preven-
tion over the last decade, women and girls in eastern and 
southern Africa continue to be disproportionally affected 
by HIV/AIDS, accounting for 63% of all new HIV infec-
tions in the region in 2021.1 In 2021, new HIV infections 
in South Africa were almost double among women aged 
15 and over than among men of the same age (130 000 
vs 70 000, respectively).2 Similarly, in Zimbabwe, nearly 
twice as many women 15 and older acquired HIV in 2021 
compared with their male peers.1

Oral pre- exposure prophylaxis (PrEP) is more than 
90% effective in reducing HIV transmission.3 However, 
many oral PrEP trials and demonstration projects in sub- 
Saharan Africa have been plagued by low adherence, 
particularly among adolescent girls and young women 
(AGYW).4 5 Stigma and fear of intimate partner violence 
or relationship dissolution are often cited as reasons for 
non- use of PrEP.6–9 Novel strategies to bolster uptake 
and adherence are needed to increase PrEP use among 
women and girls at high risk of HIV.

Many women—and AGYW in particular—are more 
worried about unintended pregnancy than HIV.10 11 
Furthermore, there is a growing body of evidence indi-
cating that many women may be more likely to use 
an HIV prevention method that also prevents preg-
nancy.12–19 Condoms are currently the only multipurpose 
prevention technologies (MPTs) that prevent both HIV 
and unintended pregnancy.20 Male condoms, however, 
are not under a woman’s control; female condoms 
have had limited uptake due to access and acceptability 
issues21 22; and many women risk gender- based violence 
by merely suggesting condom use.23 Several novel MPTs 
are in the pipeline,24 including a dual prevention pill 
(DPP) containing the ingredients in oral PrEP and oral 
contraception. The first DPP being developed is based 
on the commonly used 28- day combined oral contra-
ceptive (COC) regimen (150 µg levonorgestrel (LNG), 
30 µg ethinyl estradiol (EE)) and a generic equivalent of 
Truvada (300 mg tenofovir disoproxil fumarate (TDF), 
200 mg of emtricitabine (FTC)).25 26 The DPP is likely to 
be the fastest route to an approved MPT as it contains two 
registered products that are safe and effective for their 
respective indications27–30 with no evidence of drug–drug 
interactions.31–34 In South Africa, 25.6% of women report 
ever having used COCs and 10.5% currently use them.35 36 
In Zimbabwe, COCs are the most common family plan-
ning (FP) method among those using a modern method.37 
Data on oral contraceptive use among adolescents in 

sub- Saharan Africa are limited; however, an analysis from 
33 sub- Saharan African countries indicated that COC 
use ranged from approximately 15%–20% among 15–24 
year- olds.38 Truvada is approved as PrEP in more than 20 
countries globally, including South Africa and Zimbabwe, 
and is recommended by WHO and CDC ((US) Centers 
for Disease Control and Prevention) for women at risk of 
HIV using COCs.29 39

We hypothesise that the DPP could greatly increase 
PrEP adherence, while also meeting women’s unmet FP 
needs. Our goal is to generate data to inform DPP intro-
duction through two clinical cross- over studies comparing 
acceptability of, adherence to and preference for the DPP 
versus two separate tablets. To that end, and in parallel 
with the development of the coformulated DPP, we have 
overencapsulated PrEP (Truvada) and a COC (Zinnia 
F (150 LNG/30 EE)), into a single capsule (figure 1) 
for our studies to provide an early indication of DPP 
acceptability.

METHODS AND ANALYSIS
Trial design
(The Standard Protocol Items for Randomised Trials 
reporting guidelines is used.) Population Council Proto-
cols 952 and 953 are randomised, controlled, open- label, 
cross- over studies.

Participant and public involvement
Formative research (December 2020–June 2021) with 
service providers and potential end users in South Africa 
and Zimbabwe informed the clinical trial design, mate-
rials and recruitment methods. Established community 
and/or youth advisory groups at each site reviewed the 
protocols and provided input into the consent forms, 
behavioural questionnaires and translations. The study 
teams have also benefited from participation in the DPP 
consortium, a collaborative group of researchers, donors 
and civil society advocates established to inform and 
accelerate DPP development and introduction.40

Figure 1 Overencapsulated dual prevention pill.
The hand shown is of one of the coauthors and is not a 
patient.

NCT04778514
NCT04778527
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Study settings
Hillbrow (Johannesburg), South Africa
PC953 is being conducted at the Wits RHI (Wits Repro-
ductive Health and HIV Institute) Research Centre, a 
large research clinic situated in Hillbrow, Johannesburg. 
As of 2020, Johannesburg had 756 751 people living with 
HIV with an overall HIV prevalence of 13%. HIV preva-
lence was highest among females across all age groups: 
28.3% for 25–49 years, 15% for women 50 and above and 
9% for 15–24 years.41 Wits RHI conducts research on 
HIV, sexual and reproductive health (SRH) and vaccine- 
preventable diseases.

Chitungwiza (Harare), Zimbabwe
PC952 is being implemented by the University of 
Zimbabwe Clinical Trials Research Centre (UZ- CTRC) 
at the Zengeza Clinical Research Site (CRS) in Chitung-
wiza, Zimbabwe’s second- largest city approximately 30 km 
south of Harare, with a generalised epidemic and HIV 
prevalence of 3.8% among women aged 15–19 years and 
6.4% among women aged 20–24 years.42 The Zengeza 
CRS is located within a Chitungwiza City Health Depart-
ment Municipal Clinic and conducts research on female- 
controlled HIV/STI (sexually transmitted infection) 
prevention strategies, including microbicides, oral and 
injectable PrEP and cervical barriers, and integrated HIV 
prevention strategies.

Study populations
We are recruiting participants (n=96, 16–40 years, South 
Africa; n=30, 16–24 years, Zimbabwe) from FP, PrEP 
and SRH clinics, and the general population. Although 
the DPP may ultimately appeal to individuals using 
other contraceptives or with an unmet FP need, we are 
enrolling participants who are already using COCs and 
are accustomed to daily pill- taking and the associated side 
effects of COCs (though they will not be used to the large 
DPP capsule). In addition, a recent study in Cape Town 
found that only 52% of 15–19 years (n=50/96) randomly 
assigned to use COCs (vs intravaginal rings or injectables) 
reported being fully adherent over an 8- week period,43 
highlighting the importance of enrolling participants 
who have already been using COCs for at least 3 months.

Inclusion/exclusion criteria
Eligible participants are healthy, HIV- negative, non- 
pregnant, sexually active, cisgender females at moderate 
to high risk of HIV infection. Specific eligibility criteria 
(table 1) for the two protocols are similar, with several 
differences based on routine national protocols for PrEP 
provision and age range. Screening by nurses/clinicians 
includes medical history, physical examination and clin-
ical laboratory tests. HIV risk is assessed by clinicians using 
local PrEP guidelines and by participants who are offered 
access to tools, such as BWise,44 to help them make that 
determination. Key exclusion criteria and prohibited 
medications relate to contraindications for COCs or PrEP 
use. We are also excluding those unable to swallow a large 

vitamin pill similar in size to the overencapsulated DPP 
(figure 1).

Study schema
At enrolment, participants are randomised to the 
sequence of study regimens (figure 2): sequence 
1=single DPP capsule once daily for three 28- day cycles 
(regimen A), followed by two separate tablets (oral PrEP 
and COC) once daily for three 28- day cycles (regimen 
B); sequence 2=regimen B followed by regimen A. In 
South Africa, after the 6- month cross- over period, partic-
ipants may choose regimen A, B or neither for up to six 
additional 28- day cycles. Study product regimens are 
described in detail in table 2.

All participants take PrEP (FTC/TDF 200/300 mg) 
once daily by mouth throughout the entire study and 21 
days of active COCs, followed by 7 days of placebo tablets, 
regardless of regimen. The selection and timing of doses 
correspond to the labels for Truvada (Gilead Sciences; 
Foster City, California, USA) and Zinnia F COCs (Mylan 
Laboratories, Hyderabad, India). Zinnia F was selected 
because it is the same formulation as Control L, the 
COC purchased for public FP programmes in Zimbabwe. 
During the ‘placebo’ days of regimen A, participants take 
one capsule containing Truvada only, whereas the placebo 
days of regimen B consist of two separate tablets: Truvada 
and a placebo COC tablet. The DPP capsules were manu-
factured and packaged by PCI Pharma Services (Rock-
ford, Illinois, USA) from the same batches of Truvada and 
Zinnia F as the separate pills procured from Gilead and 
Mylan, respectively.

Study objectives
Objectives and outcomes are similar in both trials 
(table 3).

Study procedures
Informed consent
Before undergoing screening procedures, a counsellor/
designee leads a discussion to review the informed consent 
form in detail with potential participants in their preferred 
language (English or isiZulu, South Africa; English or 
Shona, Zimbabwe). The same study staff member imple-
ments a comprehension assessment to check participants’ 
understanding of key study aspects, including the poten-
tial increased risk of HIV or unintended pregnancy if 
difficulty swallowing the large DPP capsule leads to more 
missed doses, before they both sign the consent form. For 
unemancipated minors (16–17 years), informed consent 
from the parent/legal guardian is obtained before assent 
from the minor. Key elements of the informed consent 
are reviewed on an ongoing basis and willingness to 
continue study participation is ascertained.

Eligibility screening
After consenting, potential participants are assigned 
a unique participant identification number (ID) and 
undergo screening procedures. All screening test results 
and, if enrolled, study information (data, specimens) 
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Table 1 Inclusion and exclusion criteria for South Africa (SA) and Zimbabwe (Zim)

Criteria SA Zim

Inclusion criteria

  Age 16–40 years old (inclusive) at screening, verified per site- specific SOPs. X

  Age 16–24 years old (inclusive) at screening, verified per site- specific SOPs. X

  Able and willing to provide informed consent per site SOPs. (If under the legal age of consent (18 years old) be 
able to provide informed assent and obtain parental or guardian consent, to be screened for and to enrol in the 
study.)

X X

  Fluent in spoken Zulu and/or English. X

  Fluent in spoken Shona and/or English. X

  Able and willing to provide adequate locator information, as defined in site SOPs. X X

  Able and willing to comply with all study procedures, including being comfortable taking the study products as 
evident by nurse/clinician- observed swallowing at Screening of a large vitamin capsule that is of similar size to 
the study products.

X X

  Postmenarche, per participant report at screening. X X

  Sexually active, defined as having had penile- vaginal sex with a male within the 3 months before screening (per 
self- report).

X X

  At moderate to high risk of HIV infection based on clinician assessment. X X

  Considers herself to be at moderate to high risk of HIV acquisition based on self- assessment. X X

  Has been using COCs for contraception for at least 3 months prior to screening as confirmed by contraceptive 
card and intends to continue using COCs for at least 12 months.

X

  Currently using COCs for contraception and has been using them for at least 3 months prior to screening. X

  HIV- negative per rapid test at screening and enrolment per site- specific SOP. X X

  Negative pregnancy test at screening and enrolment. X X

  Negative for chlamydia, gonorrhoea, trichomoniasis and syphilis at screening; women who test positive at 
screening may be treated and enrolled.

X X

  Hepatitis B surface antigen negative per blood test at screening. X

  Hepatitis B surface antigen and hepatitis C negative per blood test at screening. X

  Normal estimated creatinine clearance ≥60 mL/min per blood test at screening. X X

Exclusion criteria

  Currently using emtricitabine or tenofovir (TDF) at screening (per self- report). X

  Intends to become pregnant within the next 12 months. X X

  Intolerance, adverse reaction or laboratory abnormality associated with PrEP use in the past. X X

  Use of PEP within 3 months of Screening (per self- report). X X

  Breastfeeding <6 months postpartum (per self- report). X X

  Less than 6 weeks (≤42 days) post partum and not breast feeding (per self- report). X X

  For women 35 and older, currently smoke cigarettes (self- report). X

  History of deep vein thrombosis/pulmonary embolism (self- report) or history of thrombophlebitis or 
thromboembolic disorders at screening (per self- report or medical records).

X X

  Prolonged immobilisation (self- report). X X

  Known thrombogenic mutation/complicated valvular disease (per self- report). X X

  History of cerebrovascular or coronary artery disease reported at screening. X

  Ischaemic heart disease (per self- report). X X

  Systemic lupus erythematosus with positive or unknown antiphospholipid antibodies (per self- report). X X

  Migraines with aura. X X

  For women over 35 years old, migraines without aura (per self- report). X

  History of undiagnosed abnormal genital bleeding reported at screening. X

  Current breast cancer or within 5 years of past breast cancer (per self- report) or history of carcinoma of the 
breast or other oestrogen- dependent neoplasia reported at screening.

X X

Continued
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are recorded with IDs and no other identifying infor-
mation to preserve participant confidentiality. Locator 
information is collected at screening and reviewed at 
each study visit to ensure participants are contactable 
for retention purposes. The screening process typically 
takes more than one day because several lab tests are 
outsourced. At screening (visit 0), a nurse/clinician takes 
a complete medical history, including gynaecological and 
obstetric history. A clinical exam is performed to assess 
overall health (including complete blood count (CBC) in 
Zimbabwe). Urine is tested for pregnancy (human chori-
onic gonadotrophin (hCG)), and Neisseria gonorrhoeae/
Chlamydia trachomatis (nucleic acid amplification test 
(NAAT)). Blood is tested for HIV, syphilis and hepatitis 
B virus (and Hepatitis C in Zimbabwe), and to measure 
creatinine clearance. Screening also includes direct 
observation of participants swallowing a large vitamin 
capsule, similar in size to the 000 DPP capsule (figure 1).

Enrolment and randomisation
Enrolment (visit 1) is scheduled when participants are 
starting their next COC pack (±5 days). At enrolment, 
participants are tested for HIV (rapid antigen blood 
test) and pregnancy (urine hCG) to confirm eligibility. 
Those eligible are enrolled and randomised (1:1) to the 
sequence of regimens, are given a supply of their first 
study product with detailed dosing instructions and take 
their first dose directly observed in the clinic. Participants 
are counselled on management of anticipated side effects 

and missed pills based on recommendations that incorpo-
rate differing guidelines for COCs and oral PrEP.45 Partici-
pants also receive counselling on HIV/STI risk reduction, 
contraception and protocol compliance—including the 
importance of attending clinic visits and taking the study 
products—at every visit.

Follow-up visits
Online supplemental table 1 contains the detailed 
schedule of visits and procedures. At all visits, blood is 
collected for dried blood spots (DBS) to assess tenofovir- 
diphosphate (TFV- DP) levels as a measure of PrEP adher-
ence46 and for rapid HIV testing. Urine is collected for 
pregnancy testing. After the first three cycles, partici-
pants ‘cross- over’ to their second regimen at month 3/
visit 4 and return unused study product from their first 
regimen. They then receive their first supply of the 
second regimen, with detailed instructions, and take 
their first dose directly observed in the clinic. Partici-
pants attend monthly follow- up visits during the second 
regimen (month 4/visit 5; month 5/visit 6). At month 6/
visit 7, all participants exit in Zimbabwe. In South Africa, 
participants may choose to continue using either regimen 
for up to another 6 months during a ‘choice’ period, with 
similar monthly visits.

Laboratory procedures
Laboratory assessments are listed in online supple-
mental table 1. Blood specimens for hepatitis, creatinine, 
HIV confirmation testing (and CBC in Zimbabwe) are 
processed off- site by BARC (South Africa) and UZ- CTRC 
(Zimbabwe). DBS specimens are analysed at the Univer-
sity of Cape Town by liquid chromatography- tandem mass 
spectrometry.46

Safety monitoring and adverse event reporting
Clinical assessments at each visit post- enrolment are done 
to monitor potential adverse events (AEs) and social 
harms. Individual participants who develop grade 1 or 
unrelated grade 2 AEs, based on the Division of AIDS 
Grading system,47 may continue using their assigned 
study product(s) per protocol, at the site PI’s/designee’s 
discretion. Individuals who develop a related grade 2 AE, 
or any grade 3 AE, regardless of relatedness, will be eval-
uated by the site PI/designee and medical monitor for 

Criteria SA Zim

  Diabetes with nephropathy, retinopathy or neuropathy (per self- report). X X

  Diabetes for >20 years (per self- report). X X

  Symptomatic gall bladder disease (per self- report). X X

  Severe cirrhosis (per self- report). X X

  Liver tumour (per self- report). X X

  Any other condition the clinician feels would jeopardise the health and well- being of the participant. X X

COC, combined oral contraceptive; PrEP, pre- exposure prophylaxis; TDF, tenofovir disoproxil fumarate.

Table 1 Continued

Figure 2 Study schema. COC, combined oral 
contraceptive; DPP, dual prevention pill; PrEP, pre- exposure 
prophylaxis.

https://dx.doi.org/10.1136/bmjopen-2023-075381
https://dx.doi.org/10.1136/bmjopen-2023-075381
https://dx.doi.org/10.1136/bmjopen-2023-075381
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possible discontinuation from the study. Grade 4 AEs, 
regardless of relatedness, will be evaluated by the site PI/
designee and Population Council Medical Monitor and 
those participants will be discontinued from the study. No 
dose modifications will be undertaken nor are there any a 
priori stopping rules because both study products (PrEP 
and COCs) are marketed drugs.

Seroconversion or pregnancy
Participants who seroconvert are terminated from the 
study. At their closing visit, study staff will collect unused 
pills, conduct resistance and viral load testing, and link 
the participant to HIV/FP care per local guidelines. Simi-
larly, participants who become pregnant will be termi-
nated and referred to services for pregnant individuals, 
including PrEP provision, if desired. The sites will make 
every effort to follow- up on all pregnancy outcomes. The 
sites may continue counselling participants as they tran-
sition to services to preserve their confidentiality after 
discontinuation.

Creatinine
Creatinine levels are monitored according to PrEP guide-
lines in each country, approximately quarterly.48 49 Partic-
ipants with abnormal creatinine levels may be put on a 
temporary product hold, pending the PI/designee’s deci-
sion, until a repeat test can be done. Participants who 
have two tests outside the normal range will be perma-
nently discontinued to reduce their risk if the DPP or 
PrEP is contraindicated.

Data and safety monitoring
The Population Council monitor conducted site qual-
ification and initiation visits at both sites before data 
collection began. Periodic monitoring visits ensure the 
protocol and good clinical practice are being followed. 
The monitor reviews source documents to confirm that 
the data recorded on case report forms (CRFs) is accu-
rate, and reviews relevant documents to verify protocol 
compliance. A data safety and monitoring board (DSMB) 
was established, consisting of three experts with clinical 
expertise in HIV and contraception, epidemiology, biosta-
tistics and clinical trials. The DSMB (charter available on 
request) will review data after all participants are enrolled 
(both countries), and after all participants complete the 
cross- over visit (South Africa). All serious AEs (SAEs) 
and AEs leading to discontinuation will be reported to 
the relevant IRBs/ethics committees, drug regulatory 
authorities, sponsor, DSMB and funders. Unanticipated 
AEs that are potentially related to the study product(s) 
will be reported as suspected unexpected serious adverse 
reactions to the manufacturers (Gilead or Mylan).

Clinical staff are trained to identify, probe for, manage 
and report AEs and social harms at every visit. Study clini-
cians review abnormal test results, liaise with local clinic 
doctors and have the authority to terminate participants 
based on clinical opinion. On completion of the study, 
participants are referred to local clinics for PrEP and 
COC services, if they want to continue the methods. Any 
breaches in confidentiality, study protocol or AEs attrib-
utable to this study will be reported to the relevant IRBs/
ethics committees and regulatory authorities.

Table 2 Study products

Regimen Description Dose, route and frequency

A: dual 
prevention 
pill (DPP)

Each DPP kit contains 28 capsules divided 
into 4 pouches, 1 per cycle week.
Each pouch contains a blister strip of 7 
capsules (plus desiccant).

 ► 3 pouches contain 21 pink and white 
capsules which each have 1 Truvada 
tablet (FTC 200 mg/TDF 300 mg) and one 
Zinnia F tablet (EE/LNG 30/150 µg).

 ► 1 pouch contains 7 white capsules 
containing 1 Truvada tablet.

 ► Participants will take 1 DPP capsule orally, once daily at approximately the same 
time each day for 12 weeks (cross- over period), taking the next consecutively 
numbered capsule from each pouch, in order (week 1, week 2, week 3, week 4). 
In South Africa, the DPP may be taken for ≤6 additional months (choice period).

 ► If they miss 1 DPP capsule, participants will be instructed to take it as soon as 
they remember, up to the time of their next dose, but no more than 2 doses in a 
24- hour period.

 ► Participants will be counselled to use back- up contraception (eg, condoms or 
abstinence) for 7 days if they miss 2 or more consecutive doses.

B: 2 
separate 
tablets

Bottle of 30* Truvada (FTC/TDF 200/300 mg) 
tablets (PrEP)
Blister card of Zinnia F COCs: 21 white 
active EE/LNG 30/150 µg pills and 7 brown 
placebo pills (no hormone)

 ► Participants will take 1 Zinnia F tablet and 1 Truvada tablet once daily. Tablets 
may be taken together or separately, but each tablet (Zinnia F, Truvada) should 
be taken at the same time each day.

 ► Zinnia F tablets are to be taken in the order indicated on the pack, including the 
7 placebo tablets. If a participant misses a COC dose, she will be instructed to 
take it as soon as she remembers. If a full day has passed, she should take 2 
tablets the next day, per the label. Participants will be counselled to use back- 
up protection for 7 days if they miss ≥2 consecutive doses.

 ► If a participant misses 1 Truvada dose, she will be counselled to take 1 tablet 
the next day, per the label, but not to take more than 1 dose in 24 hours.

 ► Participants will be counselled that the effectiveness of PrEP may be reduced if 
doses are missed.

*At the end of the 28- day period, participants should have 2 Truvada tablets remaining in the bottle and will be instructed to return those tablets to 
the study clinic.
EE, ethinyl estradiol; FTC, emtricitabine; LNG, levonorgestrel; PrEP, pre- exposure prophylaxis; TDF, tenofovir disoproxil fumarate.
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Table 3 Objectives and endpoints for PC952 (Zimbabwe) and PC953 (South Africa)

Objective Endpoint
Type of endpoint 
(country)

Preference

  To determine preference for taking a single DPP capsule 
vs 2 separate tablets (PrEP and COC) once daily among 
women after using each regimen for three 28- day cycles.

Proportion of women who prefer the DPP (regimen A) vs 2 
separate tablets (regimen B) after using each regimen for 3 
28- day cycles, per self- report on computer- assisted self- 
interviewing (CASI).

Primary
(South Africa and 
Zimbabwe)

  To determine if more women choose regimen A vs regimen 
B for the choice period.

Proportion of women who choose regimen A vs B for the 
choice period.

Primary (South 
Africa)

Adherence

  To compare adherence to the DPP capsule (regimen A) vs 
2 separate tablets (regimen B) among women using each 
regimen daily for 3 28- day menstrual cycles during the 
cross- over period.

TFV- DP levels in dried blood spots (DBS) by regimen, and 
overall, at follow- up visits every 4 weeks during cross- over 
period.

Primary (South 
Africa)

  To compare adherence among women who choose the 
DPP capsule (regimen A) vs adherence among women 
who choose 2 separate tablets (regimen B), each taken 
daily during the choice period.

TFV- DP levels in DBS by regimen, and overall, at follow- up 
visits every 4 weeks during choice period.

Primary (South 
Africa)

  To assess and compare self- reported adherence to 
regimen A vs regimen B during the cross- over period, and 
to the chosen method during the choice period.

Self- assessment of ability to adhere to instructions 
for product use (DPP capsule, FTC/TDF and COCs as 
applicable) in CASI interviews at follow- up visits every 4 
weeks during the cross- over and choice periods.

Primary (South 
Africa)

  To assess and compare adherence to regimen A vs 
regimen B during the cross- over period, and to the chosen 
method during the choice period based on pill count.

Proportion of doses taken versus expected by pill count 
(DPP capsule, FTC/TDF and COCs as applicable) at follow- 
up visits every 4 weeks during the cross- over and choice 
periods.

Primary
(South Africa)

  To assess and compare daily adherence to PrEP for six 
28- day cycles among AGYW when taken in the DPP 
capsule (regimen A) or as a separate tablet (regimen B) via 
a biomarker.

TFV- DP drug levels in DBS. Secondary 
(Zimbabwe)

  To assess and compare self- reported adherence to PrEP 
for six 28- day cycles among AGYW when taken in the 
DPP capsule (regimen A) or as a separate tablet (regimen 
B).

Proportion of PrEP doses taken compared with total 
no of doses expected per self- report based on a CASI 
questionnaire.

Secondary 
(Zimbabwe)

  To assess and compare adherence to the DPP (regimen A) 
vs PrEP as a separate tablet (regimen B) each used for 3 
28- day cycles by pill count.

Proportion of DPP and PrEP doses taken compared with 
total no of doses expected per pill count.

Secondary 
(Zimbabwe)

  To explore if socioecological factors, product 
characteristics and product use experiences are 
associated with adherence to PrEP whether taken as part 
of the DPP capsule or as a separate tablet.

Results of multivariate modelling indicating which, if any, 
factors are associated with adherence.

Secondary 
(Zimbabwe)

  To explore facilitators and barriers to use, as well as 
socioecological factors that may be associated with 
adherence.

Results of multivariate modelling indicating which, if any, 
factors are associated with adherence.

Secondary (South 
Africa)

Acceptability

  To assess the acceptability of taking the DPP capsule 
vs two separate tablets once daily to prevent HIV and 
unintended pregnancy among women who use each 
regimen for three 28- day cycles.

Acceptability scores by regimen and overall, per a 
quantitative acceptability questionnaire via CASI.

Primary
(Zimbabwe)

  To assess the acceptability of the DPP vs 2 separate 
tablets taken daily to prevent HIV and unintended 
pregnancy among women using each regimen for 3 28- 
day cycles during the cross- over period, and for up to 6 
28- day cycles during the choice period.

Scores by regimen and overall, as measured in a 
quantitative acceptability questionnaire via CASI at the 
cross- over visit, the start of the choice period and the end 
of the study.

Secondary
(South Africa)

  To assess if preuse opinions are associated with actual 
experiences and preferences after using each regimen.

Proportion of women whose preuse preference matches 
postuse experience based on a CASI questionnaire at 
baseline and at the end of the cross- over period.

Secondary
(South Africa)

  To qualitatively understand barriers and facilitators to 
product use and adherence.

Results of thematic qualitative data analysis from in- depth 
interviews with participants at study exit focusing on 
facilitators and barriers of product use and adherence.

Secondary
(South Africa and 
Zimbabwe)

Continued
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Data collection and management
Clinical CRFs
CRFs were developed by the Population Council and 
the trial sites to capture demographics, medical history, 
clinical exam results, laboratory test results, product 
supply/pill counts, AEs, randomisation and termination 
data. Data are collected and managed using REDCap 
(Research Electronic Data Capture) hosted at the Popu-
lation Council.50 51 Data are entered into REDCap within 
5 days of each participant’s visit. Queries are triggered 
during data entry or by the Population Council data 
manager during weekly data reviews.

Quantitative behavioural surveys
At each visit, participants complete a behavioural ques-
tionnaire via computer- assisted self- interview (CASI) in 
their choice of English or the local language (isiZulu in 
South Africa, Shona in Zimbabwe). CASI questionnaires 
take approximately 30 min to complete and include ques-
tions about product acceptability, adherence and overall 
trial experiences. Participants complete their interviews 
privately on tablet computers, with study staff nearby to 
address potential technical challenges.

Qualitative exit interviews
A subset of participants will take part in an in- depth inter-
view (IDI) after exiting the study. In South Africa, we will 
interview up to 30 participants representing those exiting 
early (during the cross- over period), those exiting after 
the cross- over period, and those completing the choice 
period (half who chose the DPP and half who chose two 
separate tablets). In Zimbabwe, we will interview all willing 
participants. IDIs will be conducted by female research 
assistants using a semistructured guide to explore pref-
erence for the DPP or two separate tablets; reasons for 
continuation/discontinuation; influence of partners, 
family and support structures; side effects; provider inter-
actions and other factors affecting DPP acceptability and 
adherence. IDIs will last 40–60 min and will be scheduled 
at the closing visit or on a separate date, depending on 
participant availability. IDIs will be conducted in the 
participant’s choice of language; will be audiorecorded 

and transcribed; and translated into English (if neces-
sary) for analysis.

STATISTICAL CONSIDERATIONS
Sample size and power calculations
South Africa
The sample size calculation was based on comparing 
adherence between the two regimens. A sample size of 
86 has 80% power to detect a difference between the 
proportion of women who are adherent to each regimen 
assuming 25% of women are adherent to PrEP alone, 
40% are adherent to the DPP, with a correlation between 
regimens of 50% and no period effect. We estimated 25% 
of participants would be adherent to the 2- pill regimen 
based on findings from other PrEP studies among young 
women in sub- Saharan Africa.5 52 We increased the sample 
to 96 in case 10% of participants discontinued early while 
still having 86 participants complete the cross- over period.

Zimbabwe
The sample size was calculated based on detecting a 
difference in preference for the DPP versus two separate 
pills. A sample size of 30 has 94% power to detect a prefer-
ence for one regimen over the other when the true pref-
erence for one regimen is at least 80% based on the exact 
binomial test (alpha=0.04). If only 27 AGYW complete 
the study (10% loss to follow- up), we have 84% power to 
detect a preference for one regimen over the other when 
the true preference for one regimen is at least 80%, based 
on the exact binomial test (alpha=0.02).

Randomisation
Randomisation schemes for each study were developed 
by the Population Council biostatistician using SAS/
STAT V.9.4 (SAS Institute Inc., Cary, North Carolina) with 
a 1:1 allocation using permutated block sizes. In South 
Africa, randomisation is in blocks of 12, 6 participants 
per sequence in each of 8 blocks. In Zimbabwe, rando-
misation is in blocks of 10, 5 participants per sequence 
in each of three blocks. The randomisation schemes are 
embedded within the REDCap systems for each study. 

Objective Endpoint
Type of endpoint 
(country)

  To explore if socioecological factors, product 
characteristics and product use experiences are 
associated with acceptability of the DPP and of 2 separate 
tablets.

Results of multivariate modelling indicating which, if any, 
factors are associated with acceptability.

Secondary
(South Africa and 
Zimbabwe)

Safety

  To compare the safety of regimen A vs regimen B among 
women using each regimen for 3 28- day cycles during the 
cross- over period, and the safety of regimen A vs regimen 
B among women choosing each regimen during the 
choice period.

Number of AEs by regimen (including social harms, drug 
side effects) during the cross- over and choice periods.

Secondary
(South Africa)

AE, adverse event; COC, combined oral contraceptive; DPP, dual prevention pill; FTC, emtricitabine; PrEP, pre- exposure prophylaxis; TDF, tenofovir 
disoproxil fumarate; TFV- DP, tenofovir- diphosphate.

Table 3 Continued
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At enrolment, the clinician consults REDCap to assign 
the treatment sequence for each sequentially enrolled 
participant.

Data analysis
The ‘all participants’ population includes all enrolled 
participants, the ‘safety population’ includes all partici-
pants who have used at least one dose of either regimen, 
and the ‘per- protocol’ population includes all partici-
pants who complete both regimens. In general, descrip-
tive statistics (frequencies, mean, standard deviation, 
range) will be used to summarise and characterise data 
collated on differences in participants assigned to each 
sequence. Point estimates and corresponding two- sided 
95% confidence intervals will be presented for endpoints, 
where appropriate. Missing data will not be imputed.

Preference
Preference for the DPP will be measured as the propor-
tion of women (per- protocol population) reporting 
at the end of the cross- over period that they prefer the 
DPP capsule versus two separate tablets (or vice versa) by 
testing whether this proportion is greater than 0.5 using a 
z- test statistic under the exact binomial test in Zimbabwe 
(n=30) and normal approximation of the binomial distri-
bution in South Africa (n=96). However, if the number 
of women completing each sequence is unbalanced, the 
comparison will be done using a random effects mixed 
model adjusting for effects treatment sequence may have 
on preference. In South Africa, we will similarly analyse 
the proportion of women who choose the DPP versus two 
separate tablets for the choice period.

Adherence
Adherence (overall) will be measured (safety popula-
tion) by self- report, pill count and TFV- DP levels in DBS 
measured at each visit and will be compared by regimen. 
Adherence in DBS will be assessed by comparing the 
proportion of women with TFV- DP levels consistently 
greater than the threshold known to provide efficacy, 
using McNemar’s test for paired proportions. Adher-
ence by pill count and self- report will be measured as 
the proportion of the total number of doses taken versus 
the total number of expected doses. If all women do not 
complete the cross- over period, analyses will be conducted 
with those who completed all six visits (24 weeks). Adher-
ence during the choice period (South Africa) will be anal-
ysed similarly.

Acceptability
Acceptability of using the DPP capsule versus two sepa-
rate pills will be measured in the safety population using 
a quantitative acceptability questionnaire. The primary 
outcome of acceptability will be measured based on 
responses to questions in the following acceptability 
domains: use attributes, product attributes, side effects 
and effect on sexual activity. Acceptability scores will be 
summarised by regimen and time point and compared 
by regimen at each visit. Scores will be compared using 

a random effects mixed model to evaluate the effects of 
regimen and time point.

Safety
Safety data include findings from physical (and pelvic, 
when indicated) exams, laboratory tests and AEs. AEs will 
be coded in accordance with the Medical Dictionary for 
Regulatory Activities.53 A summary of AEs will be based 
on treatment- emergent AEs, which include all AEs occur-
ring on or after the first dose. The number and percent 
of participants for each AE and SAE will be summarised 
by system organ class and preferred term, overall and by 
regimen.

Effects of sociocultural and demographic characteristics
Effects of sociocultural and demographic characteristics 
(eg, age, education, income, employment, relationship 
status, HIV risk perception, self- efficacy for HIV preven-
tion) on preference, acceptability and adherence will be 
explored using random effects mixed models. Sociocul-
tural and demographic data will be collected at screening 
and enrolment.

Qualitative data
Qualitative data will be analysed thematically by 
researchers at the study sites and the Population Council. 
We will apply inductive (data driven) and deductive (a 
priori) codes to the data using software, such as NVivo. 
Coded data will be synthesised to generate descriptions of 
behaviours, attitudes and beliefs about the acceptability of 
the DPP capsule, preference for the DPP or two separate 
pills, trial experiences and other emergent themes.54–56

ETHICS AND DISSEMINATION
Ethics
Both protocols and amendments, informed consent 
forms and recruitment materials were approved by the 
Institutional Review Board of the Population Council 
(New York, New York, USA). The South Africa protocol 
and amendments (PC 953, V.3.0, 8 June 2022), consent 
forms, recruitment materials (where relevant) and data 
collection instruments in English (and isiZulu where rele-
vant) were reviewed and approved by the University of 
the Witwatersrand Human Research Ethics Committee 
and South African Health Products Regulatory Authority. 
The Zimbabwe protocol and amendments (PC952, 
V.3.0, 17 June 2022), consent forms, recruitment mate-
rials (where relevant) and data collection instruments in 
English (and Shona where relevant) were approved by the 
Medical Research Council of Zimbabwe, the Medicines 
Control Authority of Zimbabwe, the Joint Research Ethics 
Committee of the University of Zimbabwe, the Ministry 
of Health and Child Care of Zimbabwe, the Chitung-
wiza City Health Ethics Committee and the Research 
Council of Zimbabwe. Both studies are being conducted 
in accordance with the US Code of Federal Regulations, 
the International Conference for Harmonisation of 
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Technical Requirements for Pharmaceuticals for Human 
Use Guideline for Good Clinical Practice E6 (R2), and 
local standard operating procedures at each site. Partici-
pants are compensated for each visit commensurate with 
the norms and standards in each country. Both trials 
are registered on  ClinicalTrials. gov (NCT04778527 and 
NCT04778514). Screening began in August 2022 and 
data collection ended in January 2024.

DISSEMINATION
The study teams provide periodic updates to their 
communities and Community Advisory Boards during 
trial implementation. On completion, results will be 
presented locally at each site during in- person/virtual 
meetings with study participants, community advisory 
boards and other local stakeholders; at national and 
international conferences; through the DPP consortium; 
and posted on PrEP Watch. Manuscripts will be submitted 
to peer- reviewed journals and will be made available via 
open- access whenever feasible. Data will be uploaded on 
the  ClinicalTrials. gov site, the US Agency for Interna-
tional Development’s Data Development Library (South 
Africa only) and in- country registries, as applicable. Data-
sets and protocols will be available from the sponsor on 
request.
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