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Abstract: (297/300)

Introduction

New HIV prevention strategies are urgently required. The discovery of broadly neutralizing
antibodies (bNAbs) has provided the opportunity to evaluate passive immunisation as a
potential prevention strategy and facilitate vaccine development. Since 2014, several bNAbs
have been isolated from a clade C infected South African donor, CAPRISA256. One
particular bNAb, CAP256-VRC26.25, was found to be extremely potent, with good coverage
against clade C viruses, the dominant HIV clade in sub-Saharan Africa. Challenge studies in
non-human primates demonstrated that this antibody was fully protective even at extremely
low doses. This bNAb was subsequently structurally engineered and the clinical variant is
now referred to as CAP256V2LS.

Methods and analysis

CAPRISA 012B is the second of three trials in the CAPRISA 012 bNAD trial programme. It is
a first-in-human, phase | study to assess the safety and pharmacokinetics of CAP256V2LS.
The study is divided into four groups. Group 1 is a dose escalation of CAP256V2LS
administered intravenously to HIV-negative and HIV-positive women. Group 2 is a dose
escalation of CAP256V2LS administered subcutaneously, with and without the dispersing
agent recombinant human hyaluronidase (rHuPH20) as single or repeat doses in HIV-
negative women. Groups 3 and 4 are randomized placebo controlled to assess two
(CAP256V2LS + VRCO07-523LS; CAP256V2LS + PGT121) and three (CAP256V2LS +
VRCO07-523LS + PGT121) bNAb combinations administered subcutaneously. Safety will be
assessed by the frequency of reactogenicity and adverse events related to study product.
Pharmacokinetic disposition of CAP256V2LS alone and in combination with VRC07-523LS

and PGT121 will be assessed via dose sub-groups and route of administration.
Ethics and dissemination

The University of KwaZulu-Natal Biomedical Research Ethics Committee and the South

African Health Products Regulatory Authority have granted regulatory approval. Trial results
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will be disseminated through conference presentations, peer-reviewed publications, and the

clinical trial registry.

Registration details
PACTR202003767867253 (Status: Pre-Results)

Strengths and limitations of this study

e This is the first in-human trial to assess the safety and pharmacokinetics of the
antibody CAP256V2LS

e The trial will provide new safety, pharmacokinetic, and functional activity data for the
administration of CAP256V2LS alone and in combination with VRCO07-523LS and/or
PGT121.

e The trial will provide new data on the administration of bNAbs via the subcutaneous
route compared to the intravenous route.

o This trial is one of the first to assess the use of a recombinant human hyaluronidase
(rHuPH20), a subcutaneous dispersing agent, together with an anti-HIV monoclonal
antibody.

o Data from this trial could inform the development of a four- or six-monthly injectable

HIV prevention technology for young women in sub-Saharan Africa.

Introduction

Despite extensive prevention and treatment efforts, South Africa remains the country worst
affected by the HIV-AIDS pandemic (1). Here, young women carry a disproportionately high
burden of the disease with a persistently high HIV incidence (2, 3). Insights from universal
testing and treatment trials demonstrate that early treatment alone is not sufficient to reduce
the number of new infections and achieve epidemic control, but that effective HIV prevention
methods are also needed (4). In African women, clinical trials evaluating daily oral tenofovir
disoproxil fumarate (TDF) and emtricitabine (TDF/FTC) for pre-exposure prophylaxis
demonstrated inconsistent results, most likely owing to varying adherence levels (5). While
an effective vaccine remains a major challenge, new HIV prevention strategies are urgently

required (6).
The discovery of broadly neutralizing antibodies (bNAbs) has allowed scientists to evaluate

passive immunisation as a potential HIV prevention strategy (7, 8). These antibodies are

generally recovered from the memory B cells of chronically HIV-infected individuals and
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effectively neutralize diverse strains of HIV-1 indicating their breadth of response. Pre-
clinical studies have demonstrated that passive immunisation using bNAbs protects rhesus
macaques from simian-human immunodeficiency virus (SHIV) infection (9-12). However,
there are currently no clinical trial data that show the ability of bNAbs to prevent HIV-1

infection in humans (13).

In 2014 and subsequently, several bNAbs targeting the V2 region of the HIV-1 envelope
glycoprotein were isolated from a South African donor participating in the Centre for the
AIDS Programme of Research in South Africa (CAPRISA) 002 Acute Infection study (14,
15). This study was established in 2004 in KwaZulu-Natal, South Africa and followed HIV-
negative participants for identification of subsequent HIV seroconversion. This participant
was infected with a clade C virus and superinfected with a different clade C virus, 15 weeks
later (16). One particular bNAb, referred to as CAP256-VRC26.25, was isolated and found to
be 10 times more potent than the previously published members of this lineage. Its overall

potency (ICs, = 0.001 ug/ml) was comparable to, or better than that of existing bNAbs (17).

The exceptional potency of this antibody may be related to the reduced dependence on the
N160 glycan, the unique long heavy-chain complementarity-determining region 3 (CDRH3)
conformation, or other structural features that have yet to be identified (18-21). Further
research using site-directed mutagenesis allowed for the manufacturing of an improved LS
version of CAP256-VRC26.25. This mutation increases the binding affinity for the neonatal
Fc-receptor (FCcRn), resulting in an increased recirculation of functional immunoglobulin G
(IgG), thereby increasing plasma half-life (22). In vivo studies demonstrated that CAP256-
VRC26.25LS was fully protective against a SHIV challenge in monkeys, even at the lowest
dose of 0.08mg/kg, with protection achieved at serum antibody concentrations of <0.75 pg/m

(23). This was the lowest dose of any bNAb to show protection in monkeys (24).

Furthermore, when tested against a panel of 200 acute infection clade C pseudoviruses,
CAP256-VRC26.25 emerged as the most potent member of bNAbs targeting the V2 loop
(10, 17). The neutralization profile of CAP256-VRC26.25LS was particularly well suited as a
complementary bNAb in combinations with bNAbs targeting other epitopes (17).
CAP256-VRC26.25LS was subsequently engineered to prevent proteolytic clipping of the
heavy chain through mutation of the lysine at position 100 to an alanine (25). This single
amino acid change, K127A, was made in the CDRH3 region to improve manufacturability
without altering neutralization potency or breadth. This non-clipped variant of the antibody is
referred to as CAP256V2LS.
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Pre-clinical studies in rhesus macaques demonstrated that CAP256V2LS has a half-life of
14.3 days when administered via the intravenous (1V) route and 9.9 days when administered
via the subcutaneous (SC) route. Toxicology reports showed that CAP256V2LS displayed
low poly-specific auto-reactivity to HEp-2 cells and cardiolipin (26). Its high potency and
good breadth against clade C HIV viruses and long half-life make CAP256V2LS an excellent
candidate for further clinical development. This is particularly important for southern Africa,

where clade C is the dominant circulating virus.

The research and development pathway of the CAP256V2LS bNADb led to the CAPRISA 012
clinical trial programme that consists of three trials conducted in South Africa (Figure 1). This
programme aims to evaluate the concept of bNAbs as long-acting pre-exposure prophylaxis
with two to three SC doses per year to reduce HIV incidence among young women in three
trials: CAPRISA 012A, a phase 1 trial of VRC07-523LS and PGT121 in HIV-negative
women, previously described in this journal (27), CAPRISA 012B, described here, and
CAPRISA 012C, a phase 2 combination bNAb trial in young women.

In CAPRISA 012B, CAP256V2LS will be assessed alone and in combination with VRCO07-
523LS and/or PGT121. VRCO07-523LS targets the HIV-1 Envelope CD4 binding site and
PGT121 targets the V3 glycan-dependent epitope region of the HIV Envelope protein. Given
the vast genetic diversity of HIV-1, the use of multiple bNAbs may be required to ensure
adequate coverage of circulating strains. Recent clinical trial data demonstrate that VRCO07-
523LS is safe with a half-life of 38 days after IV administration and 33 days after SC
administration (28). Preliminary clinical trial data of PGT121 also demonstrate safety with a
half-life of 22 days (29).

This trial is also one of the first to assess the use of a recombinant human hyaluronidase
(rHuPH20) together with an anti-HIV monoclonal antibody. rHUPH20 is the active ingredient
of the investigational ENHANZE™ Drug Product (EDP) and optimizes the SC delivery of
co-administered therapeutics by depolymerizing hyaluronan in the extracellular matrix of the
SC space that normally serves to restrict increased flow volumes. EDP allows co-mixing of
antibodies with rHUPH20 at the clinical site. Clinical trials conducted in oncology have

demonstrated safety and favourable results with this product (30).

Methods and analysis
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Patient and public involvement

The CAPRISA Community Advisory Board (CAB) plays a central role in study planning and
recruitment of participants. The CAB includes local community leaders, traditional leaders,
leadership of local HIV/AIDS organisations, local health service provider representatives,
previous study participants, and HIV-positive local community members. During trial
preparation and prior to study start, the study concept is presented to the CAB members for
their feedback. Recruitment will include community events, local clinics, street recruitment,
and use of snowballing techniques. A recruitment and retention plan will be drawn up at

study start and will be reviewed and updated regularly.

Study setting

The CAPRISA 012B trial will be conducted at the CAPRISA eThekwini Clinical Research
Site (ECRS). This site is based in a busy commuter area in the city centre of Durban,
KwaZulu-Natal, South Africa.

Study population selection
The study population will consist of 66 women, 52 HIV-negative and 14 HIV-positive women
who have not yet started antiretroviral therapy (ART). All eligibility criteria must be met, and

HIV-positive women will be recruited based on additional inclusion criteria (Table 1).

Study Design

CAPRISA 012B is a first-in-human, phase | study to assess the safety, tolerability, and
pharmacokinetics (PK) of CAP256V2LS. The study is divided into four groups (Table 2).
Group 1 is a dose escalation of CAP256V2LS administered IV to HIV-negative and HIV-
positive women. Group 2 is a dose escalation of CAP256V2LS administered SC with and
without rHUPH20 at a single or repeat dose to HIV-negative women. Groups 3 and 4 are
randomized placebo controlled to assess two (CAP256V2LS + VRC07-523LS;
CAP256V2LS + PGT121) and three (CAP256V2LS + VRCO07-523LS + PGT121) bNAb
combinations administered SC. Participants will be followed up for 24 weeks after the
administration of the last dose of study product/s. HIV positive participants in Groups 1c and

1d will have two additional follow up visits after 12 and 24 months.

Study Objectives

Primary objectives

e To evaluate the safety and tolerability of CAP256V2LS administered

- SC in HIV-negative women
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- IV in HIV-negative and HIV-positive women
- SC in combination with VRC07-523LS and/or PGT121 in HIV-negative

women

Secondary objectives

To characterize the PK profile of CAP256V2LS administered SC as a single dose or
as two doses 16 or 24 weeks apart

To characterize the PK profile of CAP256V2LS administered in combination with
VRCO07-523LS and/or PGT121

To characterize the PK profile of CAP256V2LS administered IV as a single dose in
HIV-negative and HIV-positive women

To evaluate the antiviral activity of CAP256V2LS administered IV to HIV-positive
women not on ART

To evaluate the concentrations and functional activity of CAP256V2LS in plasma and
genital samples following SC and IV administration

To determine whether administration of CAP256V2LS induces anti-monoclonal
antibody responses

To assess the acceptability of SC administration of monoclonal antibodies among

participants

Primary Endpoints

Proportion of participants with mild, moderate, and severe reactogenicity events
within the first 3 days after IV or SC administration of CAP256V2LS

Proportion of participants with mild, moderate, and severe adverse events (SAEs)
related to the IV or SC administration of CAP256V2LS

Secondary Endpoints

The difference in the elimination half-life, clearance, volume of distribution, and area
under the concentration decay curve among study groups

Change in plasma HIV-1 RNA levels from baseline

Changes in the concentration of serum anti-CAP256V2LS titres from baseline

The difference in the functional activity including IgG/IgA binding responses, cellular
immune responses, and antibody function in plasma and mucosal surfaces
compared to baseline

Proportion of participants reporting CAP256V2LS injections to be acceptable as per

study questionnaire
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Sample size calculation

The main objective of this study is to assess the safety, tolerability, and PK of CAP256V2LS,
hence the ability of the study to detect SAEs is key. The probability of detecting no SAE, at
least one, or at least two SAEs at a specified true event rate will be calculated. These
probabilities highlight the likelihood of the study to detect either rare or common adverse
events (AEs). In addition, the 95% confidence interval for the true event rate was calculated.
Currently, limited safety data are available to guide the estimation of the true event rate that
might be observed in the study. In the absence of available AE rates for CAP256V2LS alone
or in combination with other bNAbs, a range of hypothesized event rates to calculate the
probability of observing no events, at least one event, or at least two events were used.
Among the four participants receiving active product in each of the groups, there is a 34%
chance of observing at least one event if the true event rate is 10%. When the true event

rate is two or three times higher, this probability rises to 59% and 76% (Table 3).

Since the phase | assessment of the safety of CAP256V2LS administered SC includes eight
participants receiving combination of CAP256V2LS and VRCO07-523.LS (i.e. Groups 3a and
3b combined), for N=8, there is an 8% chance of observing at least one event, if the true
event rate is 1%, but it is as high as 83%, if the true event is 20%. These probabilities are
also applicable to the groups that will receive repeat doses (Group 2d and 2f). For the 16
participants receiving CAP256V2LS administered IV in Group 1, there is an 85% chance of
observing no events if the event rate is 1%, and less than 1% chance, if the event rate is 30-
fold higher. However, if all 56 women receiving CAP256V2LS active product at enrolment
are combined, the former probability changes to 57% for no events and remains very low
(<1%)-given the event rates of 10%, 20% and 30%. As expected, an increase in sample

size, increases the likelihood of detecting rare events.

Study procedures

Informed consent

Prior to screening and enrolment, informed consent will be obtained from every participant in
accordance with the South African Good Clinical Practice guidelines. The informed consent
procedure will be conducted in either English or isiZulu as per participant preference. If a
participant is illiterate, an impartial witness will be present throughout the informed consent
procedure to ensure that all questions are answered to the satisfaction of the potential
participant. For the purposes of this study, consent for all study related procedures,

pharmacogenetic studies, and storage of specimens will be obtained.
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Screening

All potential participants will complete the informed consent procedure for screening and
provide relevant identification documents. In order to rule out co-enrolment in other
intervention trials, potential participants’ details will be checked on the Biometric Co-
Enrolment Prevention System (BCEPS). The study team will also evaluate and review proof
of contraceptive use, such as family planning records. HIV pre-counselling will be performed,
and if the participant meets eligibility, the socio-demographic and behavioural questionnaires
will be administered. Post-test counselling is provided after disclosure of all HIV results and if
the participant is ineligible to enrol into the study, referral to one of several HIV/AIDS care
programmes will be facilitated. HIV testing in this study will be conducted by following a
study HIV algorithm. At screening, HIV testing will be performed using two rapid antibody
testing kits. Any participant with discordant results will be regarded as ineligible and referred

to medical care.

A comprehensive medical history and physical examination will be conducted to determine
eligibility. All pre-existing conditions and concomitant medication information will be
documented. Screening laboratory tests will be conducted as per the schedule of
evaluations (SOE) to determine further eligibility. These tests include urinalysis,
haematology, blood chemistry tests, liver function tests, testing for sexually transmitted
infections including syphilis serology and hepatitis B virus assays. Serum and plasma
specimens will also be stored, for further analyses. In addition, a genital specimen using a

menstrual cup device will be obtained and stored (31).

Randomisation

An unblinded statistician who is not involved in study conduct, will be responsible for
generating the randomization sequence (for groups 1c,1d, 3a to 3c and Group 4a) using
SAS version 9.4 software or latest. Participants will be assigned to unique participant
identification numbers stratified by HIV status and group number. Sequentially numbered,
sealed, opaque envelopes containing the group number and envelope number or treatment
code (for use by the unblinded pharmacist only) will be provided to the study coordinator, to
be opened once a participant has been deemed eligible and is ready to be enrolled into the

study.
The pharmacist will store envelopes in a secured location within the research pharmacy with

access restricted to delegated study pharmacists only. The study pharmacist will also

receive a randomization list consisting of the unique three-digit envelope number and study
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group with the corresponding study drug or placebo and relevant dosage from the unblinded
statistician. The envelope number will enable the unblinded pharmacist to assign the correct

treatment to the correct participant.

Enrolment

Enrolment will take place within 56 days of screening. After the informed consent is obtained
and eligibility criteria are met, the participant will be allocated to a study group (Table 2). At
this visit, vital signs will be recorded, a targeted physical examination will be conducted and
all laboratory results from the screening visit will be reviewed. For women of childbearing
potential, a negative pregnancy test on that day must be obtained prior to product
administration. Prior to the infusion/injection, the study team must ensure that the participant
is eligible to receive study product. All study product administrations will be completed
according to the assigned group and may be via an IV infusion or SC injection. Once safety
has been established in the first participants, enrolment into the next groups as well as dose-
escalation will take place in a sequential manner, following review at each step of safety data
from the preceding groups. For the bNAb combination groups, two separate injections, each
containing a single bNAD, will be administered. After receiving study product, all participants
will be observed for a minimum of 1 hour after the first product and any repeat product
administrations. PK analysis on blood draws will be conducted for both the IV and SC

administration groups at timelines outlined in the SOE.

Management of HIV-positive participants enrolled into Group 1c and 1d

All potential volunteers who meet the eligibility criteria for enrolment will receive extensive
ART counselling upon entering the study.The benefits of early ART initiation including the
universal treatment policy, will be explained. Only participants who, after appropriate
counselling, are willing to defer ART initiation will be eligible to enrol. At each study visit the
participant’s decision to defer ART initiation will be reviewed, and participants are allowed to
change their mind and start treatment at any stage during the study. During the study, HIV
positive participants will be monitored closely with regular clinical and safety assessments.
HIV viral load monitoring and CD4 count measurements will take place as per SOE.
Participants will be counselled on reducing the risk of HIV transmission to their sexual
partners. Furthermore, a multidisciplinary approach to HIV transmission risk mitigation will be

followed as per guidance from previous publications (32).
Specific criteria to initiate ART within 8 weeks of product administration are listed below and

have been outlined as per guidance previously described for studies designed for ART

interruption (33). Once any of these criteria are met, the participant will receive ART
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counselling and will be initiated on ART as per South African guidelines. Criteria to start ART
within 8 weeks of product administration include:

e Two consecutive viral loads >10,000 copies/ml after 2 weeks post product administration
e (CD4 count <350 cells/mL

e Pregnancy

e If ART is deemed medically necessary

e If requested by the participant at any stage during the study

Safety monitoring

Reactogenicity assessments

After study product administration, the participant will be seen at the clinic for safety
assessments on the day of product administration (Day 0), as well as Day 1, Day 2, and Day
3 (4 days in total). Clinicians and/or nurses will assess the product administration site(s) for
local reactogenicity on the day of product administration and during the scheduled follow-up
visits for all groups. Participants will keep a daily diary of local and systemic symptoms and
record their temperature for three days after each product administration. In the event of a
missed reactogenicity clinic visit, study staff will review the diary together with the participant
once they present to the clinic and will determine the severity of the reactions. For any
reactogenicity symptoms that are not resolved within 3 days, clinicians will follow and collect

resolution information.

Safety monitoring

Safety monitoring includes internal monitoring by the study team, the protocol safety review
team (PSRT), and data safety monitoring board (DSMB), as well as external monitoring
including audits. Safety reporting of SAEs, AEs, and other important reportable events will
be the responsibility of the entire study team. In addition, the study statistician will prepare
routine study safety progress reports, which include reports of AEs experienced by study
participants (blinded to treatment assignment), for review by the PSRT. The PSRT will
review the clinical safety data on a weekly basis via electronic distribution of reports and will
have face-to face meetings as required. The PSRT will be responsible for decisions related
to participant safety. In addition, an independent DSMB will meet in-person and/or via
teleconference bi-annually and review the study data and study conduct. The DSMB could
recommend that the study should proceed as designed, should proceed with design
modifications, or should be discontinued. Furthermore, the Pl will permit authorized
representatives such as external monitors and auditors to inspect the site facilities and

records relevant to the study.
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Follow up visits

All enrolled participants in both intervention and control arms will have follow up visits as
specified in the SOE. At these visits, behavioural questionnaires will be administered
together with HIV risk reduction counselling. Contraception counselling and provision will
also take place. Targeted physical examinations will be conducted and all reactogenicity and
AEs will be recorded. Laboratory investigations specified in the SOE will be conducted by
the CAPRISA Research Laboratories. Where required, sample processing and storage of
specimens for potential future testing (blood and vaginal specimens) will also be undertaken.
An accredited contract laboratory will perform all safety blood testing and provide a backup

laboratory service when required.

Statistical Analysis

Baseline characteristics including demographics and laboratory measurements will be
summarized using descriptive statistics either by group or overall. Summaries of the number
and percentage of participants experiencing any AE or reactogenicity will be analysed. AEs
and SAEs will be coded into the Medical Dictionary for Regulatory Activities (MedDRA)
preferred terms. The number and percentages of participants experiencing each specific AE
will be tabulated by severity and relationship to study product. For the calculations in these
tables, each participant’s AE will be counted once under the maximum severity or strongest
recorded causal relationship to study product. A complete listing of AEs for each participant
will provide details including severity, relationship to study product, onset, duration and
outcome. Tolerability evaluation will be mostly descriptive and consist of solicited AEs that
occur within 1 hour following study product administration and reasons for any withdrawal or
discontinuation based on participant discomfort. This early assessment of tolerability of the
monoclonal antibodies will inform which parameters should be solicited or routinely assessed
to further characterise the tolerability profile in a larger number of participants. Where
appropriate, some of the data will be presented graphically. Analysis will be carried out using
either SAS V.9.4 or higher or R.

Pharmacokinetic analysis

Pharmacokinetic disposition of CAP256V2LS alone and in combination with VRC07-523LS
and PGT121 will be evaluated in this study and PK will be assessed via dose sub-groups
and route of administration. Sixteen participants will receive CAP256V2LS by the IV route.
The two lower dose levels will be administered to HIV-negative participants and the highest
dose level will be administered to HIV-positive participants. These PK data will serve to

characterize dose effects on CAP256V2LS clearance, volumes of distribution, and
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elimination half-life. The PK data across Group 1 will also enable a preliminary evaluation of
the potential impact of HIV status on CAP256V2LS PK. The PK results from the IV
administration groups will be compared to the data from the SC administration groups in

order to estimate bioavailability.

A total of 24 participants will receive CAP256V2LS by the SC route, either as a single dose
or a repeat dose. A subset of participants will receive CAP256V2LS with SC hyaluronidase
to allow the larger doses of antibody to be administered SC. These data will allow
concentration profiles, bioavailability, and absorption patterns to be established. The impact
of repeat CAP256V2LS SC administration on PK will also be determined. The PK data from
the combination groups (Group 3 and 4) will be compared with those from Group 2 to
determine if co-administration of VRCO07-523LS or PGT121 affects CAP256V2LS PK. In
addition, the VRC07-523LS and PGT121 PK results will be compared with findings from PK
studies in CAPRISA 012A and reported in the literature, to establish whether CAP256V2LS
impacts on the PK of VRC07-523LS and PGT121.

Data management

Data for the CAPRISA 012B study will be collected on case report forms (CRFs) designed
specifically to address the protocol requirements. Data will be managed by the CAPRISA
Data Management department, using DFdiscover (DF/Net Research, Inc), software
specifically designed for clinical trial data management. The site will record data on paper
CRFs that will be directly captured onto the DFdiscover system and validated by the data
management staff. All source documents will be kept in the participants’ study files and
medical charts at the clinical research site. All original CRFs and study related documents

will be securely stored at the site, during the study and after study completion.

Ethics and dissemination

Regulatory approval has been granted by the University of KwaZulu-Natal (UKZN)
Biomedical Research Ethics Committee and by the South African Health Products
Regulatory Authority. The study team will disseminate the trial results by sharing with the
scientific community at international conferences, through peer-reviewed journal
publications, and presentations to the wider community. Trial results will be uploaded onto
the UKZN repository and the Pan-African Clinical Trial Registry (PACTR).
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5

6

7

8

i Tabl
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11

12 - - T - -

13 Table 1: Eligibility criteria

14

15

16 Inclusion criteria Exclusion criteria Additional inclusion criteria*
17

18

19 o Age 18 to 45 years Any clinically significant acute or | ¢  Confirmed HIV-1 infection
20 e Born female chronic medical condition that in prior to enrolment

21

22 e Able and willing to complete the opinion of the Pl/designee e An HIV viral load of >1000
23 the informed consent process makes the participant unsuitable copies/ml at screening

24 T

25 e Able to understand the for participation in the study, or e A CD4 count of = 450 cells/ul
26 information provided about the jeopardises the safety or rights of at screening

;é study, willing to comply with the participant e ART naive, and willing to
29 protocol procedures, and If planning a pregnancy for the defer treatment (after

2(1) available to attend the study duration of the study, currently appropriate counselling) for
32 site for the duration of the pregnant or breastfeeding up to a maximum of 8 weeks
2431 study Exceeding 95 kilograms in body after product administration
35 e Based on clinical assessment, weight ¢ No major comorbidities or
36 participants must be in good A history of alcohol or substance AIDS-defining iliness

37 .

38 general health as per opinion use judged by the Pl to

39 of the Principal Investigator (PI) potentially interfere with

40 . L. {

M or designee participant study compliance

42 e Haemoglobin > 10g/dl Prior participation in an

22 ¢ Neutrophil count within investigational HIV vaccine trial,

45 institutional normal range except if proof of allocation to the

2? e Platelets within institutional placebo arm is available

48 normal range Administration of a monoclonal

gg e Creatinine < 1.1 times upper antibody or polyclonal

51 limit of normal immunoglobulin within 28 days

gg e Alanine aminotransferase < prior to enrolment

54 1.25 times upper limit of normal Any history of anaphylaxis and

55 e HIV-negative as per FDA- related symptoms such as hives,

56 . -

57 approved method of detection respiratory difficulty, or

58 (for groups with HIV-negative angioedema

59 -

60 participants only)
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o Negative pregnancy test e Evidence of autoimmune disease
e If of reproductive potential, or currently receiving
there is evidence of effective immunosuppressive therapy
contraceptive use and ¢ Involvement in other concurrent

willingness to adhere to
effective contraceptive use
during the study period this study.

¢ Willing to have blood samples
collected, stored, and used for
research purposes.

o Willing to adhere to reduced
risk sexual behaviour during

study participation.

research studies that would

interfere with the objectives of

*Additional eligibility criteria for HIV positive participants in Groups 1c and 1d

Table 2: CAPRISA 012B Group, Dose and Arm Allocation

Group | Participants Regimen

SA site
N=66

Dose (mg/kg)

Group 1: Dose escalation of IV administration of CAP256V2LS

1a HIV negative CAP256V2LS 4 5 mg/kg IV one dose

1b HIV negative CAP256V2LS 4 10 mg/kg IV one dose
1c HIV positive CAP256V2LS 4/28 20 mg/kg IV one dose
1d HIV positive CAP256V2LS 4/48 20 mg/kg IV one dose

Group 2: Dose escalation of SC administratio

n of CAP256V2LS

2a HIV negative CAP256V2LS 4 5 mg/kg SC one dose

2b HIV negative CAP256V2LS* 4 5 mg/kg SC one dose

2c HIV negative CAP256V2LS* 4 10 mg/kg SC one dose
10 mg/kg SC with one

2d HIV negative CAP256V2LS* 4 repeat dose at 16/24
weeks*

2e HIV negative CAP256V2LS* 4 20 mg/kg SC one dose
20 mg/kg SC with one

2f HIV negative CAP256V2LS* 4 repeat dose at 16/24

weeks”
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1

2

i Group 3: Dose escalation of the two antibody combinations

5 . CAP256V2LS* + 10 mg/kg SC /10

6 3a | HIV negative 4/18

- VRCO07-523.LS* mg/kg SC one dose

8 CAP256V2LS* + 20 mg/kg SC /20

9 3b HIV negative 4/18

10 VRCO07-523.LS* mg/kg SC one dose

1 _ CAP256V2LS* + 20 mg/kg SC / 5 mg/kg
12 3c HIV negative 4/18

13 PGT121% SC one dose

1: Group 4: Three antibody combination

16 CAP256V2LS* + 20 mg/kg SC / 5 mg/kg
17

18 4a HIV negative PGT121% + VRCO7- 4/18 SC / 20mg/kg SC one
;g 523.LS* dose

21 *Antibody will be injected with hyaluronidase, so that the antibody dose can be administered as a single SC
22 injection; # First two participants will receive two doses 24 weeks apart and the next two participants will receive
;i two doses 16 weeks apart; * PGT121 may be replaced with PGT121LS at a higher dose, based on its availability
25 at the time of study initiation, § Placebo allocation

26

27

28

29

30

31 Table 3: Probability of observing no events, at least 1 event, or at least 2 events, for a range
;g of hypothetical true event rates

34

3 True event | Number of | 0 events 1+ events | 2+ events

36 rate (%) participants

i 1 4 0.96 0.04 <0.01

39 8 0.92 0.08 <0.01

40 12 0.89 0.11 0.01

41 16 0.85 0.15 0.01

fé 24 0.79 0.21 0.02

44 56 0.57 0.43 0.11

45

46 5 4 0.81 0.19 0.01

e 8 0.66 0.34 0.06

49 12 0.54 0.46 0.12

50 16 0.44 0.56 0.19

51 24 0.29 0.71 0.34

o 56 0.06 0.94 0.78

54

55 10 4 0.66 0.34 0.05

56 8 0.43 0.57 0.19

o 12 0.28 0.72 0.34

59 16 0.19 0.81 0.49

60 24 0.08 0.92 0.71
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| 56 | <0.01 | >0.99 | 0.98
20 4 0.41 0.59 0.18
8 0.17 0.83 0.50
12 0.07 0.93 0.73
16 0.03 0.97 0.86
24 <0.01 >0.99 >0.99
56 <0.01 >0.99 >0.99
30 4 0.24 0.76 0.35
8 0.06 0.94 0.74
12 0.01 0.99 0.91
16 <0.01 >0.99 0.97
24 <0.01 >0.99 >0.99
56 <0.01 >0.99 >0.99
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10 CAPRISA 012A: Phase | study to assess safety and PK of VRCOT-523LS
12 and PGT121 administered subcutaneously in AIV-negative women

: {
17 CAPRISA 012B: Phase | Dose-Escalation study to assess the safety and
19 PK of CAP256V2LS administered intravenously to HIV-negative and HIV-

21 positive women or subcutaneously alone and in combination with VRCOT-
2 5238 and for PGT121 to HIVnegative women

;z {
28 CAPRISA 012C: Phase Il study to assess extended safety and PK of
30 subcutaneously-acministered CAP256V2LS in combination with VRCOT-

2 523L3 and for CAP256V2LS in combination with PGT121 in HlV-negative
" Women

39 Figure 1: CAPRISA 012 Clinical Trial Programme
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Section/item Item Description
No

Addressed on
page number

Administrative information
Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym
Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry

2b All items from the World Health Organization Trial Registration Data Set

Protocol version 3 Date and version identifier
Funding 4 Sources and types of financial, material, and other support
Roles and 5a Names, affiliations, and roles of protocol contributors
responsibilities . , ,
5b Name and contact information for the trial sponsor
5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and

interpretation of data; writing of the report; and the decision to submit the report for publication, including
whether they will have ultimate authority over any of these activities
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Introduction

Background and 6a
rationale

6b
Objectives 7

Trial design 8

BMJ Open

Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint
adjudication committee, data management team, and other individuals or groups overseeing the trial, if
applicable (see Item 21a for data monitoring committee)

Description of research question and justification for undertaking the trial, including summary of relevant
studies (published and unpublished) examining benefits and harms for each intervention

Explanation for choice of comparators
Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group),
allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory)

Methods: Participants, interventions, and outcomes

Study setting 9

Eligibility criteria 10

Interventions 11la

11b

11c

11d

Description of study settings (eg, community clinic, academic hospital) and list of countries where data will
be collected. Reference to where list of study sites can be obtained

Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, including how and when they will be
administered

Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence
(eg, drug tablet return, laboratory tests)

Relevant concomitant care and interventions that are permitted or prohibited during the trial
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Outcomes

Participant timeline

Sample size

Recruitment

12

14

15
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Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood
pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 13
median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen

efficacy and harm outcomes is strongly recommended

Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for Schedule of
participants. A schematic diagram is highly recommended (see Figure) Evaluations for
each study

group

Estimated number of participants needed to achieve study objectives and how it was determined, including 27-29
clinical and statistical assumptions supporting any sample size calculations

Strategies for achieving adequate participant enrolment to reach target sample size 17-18

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence
generation

Allocation
concealment
mechanism

Implementation

Blinding (masking)

16a

16b

16¢c

17a

17b

Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any  13-14,19
factors for stratification. To reduce predictability of a random sequence, details of any planned restriction

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants

or assign interventions

Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 19, 20, 23
opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 23
interventions

Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 23
assessors, data analysts), and how

If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant's 23
allocated intervention during the trial
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; Methods: Data collection, management, and analysis

i Data collection 18a  Plans for assessment and collection of outcome, baseline, and other trial data, including any related 29-30
5 methods processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of

6 study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.

7 Reference to where data collection forms can be found, if not in the protocol

8

9 18b  Plans to promote participant retention and complete follow-up, including list of any outcome data to be 20,26,27,32
1(1) collected for participants who discontinue or deviate from intervention protocols

E Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 30-31
14 (eg, double data entry; range checks for data values). Reference to where details of data management

15 procedures can be found, if not in the protocol

16

17  Statistical methods 20a  Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 29-30
18 statistical analysis plan can be found, if not in the protocol

19

20 20b  Methods for any additional analyses (eg, subgroup and adjusted analyses) 29-30
21

22 20c  Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any  N/A
;i statistical methods to handle missing data (eg, multiple imputation)

25

26  Methods: Monitoring

27

28  Data monitoring 2la  Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 26-27
29 whether it is independent from the sponsor and competing interests; and reference to where further details

2(1) about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not

32 needed

33

34 21b  Description of any interim analyses and stopping guidelines, including who will have access to these interim 15,16,26,27
35 results and make the final decision to terminate the trial

36

37 Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse 24-26
38 events and other unintended effects of trial interventions or trial conduct

39

40  Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent 27

j; from investigators and the sponsor
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Dissemination policy

Appendices

24

25

26a

26b

27

3la

31b

31c
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; *It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items.
9 Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons

10  “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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Introduction

New HIV prevention strategies are urgently required. The discovery of broadly neutralizing
antibodies (bNAbs) has provided the opportunity to evaluate passive immunisation as a
potential prevention strategy and facilitate vaccine development. Since 2014, several bNAbs
have been isolated from a clade C infected South African donor, CAPRISA256. One
particular bNAb, CAP256-VRC26.25, was found to be extremely potent, with good coverage
against clade C viruses, the dominant HIV clade in sub-Saharan Africa. Challenge studies in
non-human primates demonstrated that this antibody was fully protective even at extremely
low doses. This bNAb was subsequently structurally engineered and the clinical variant is
now referred to as CAP256V2LS.

Methods and analysis

CAPRISA 012B is the second of three trials in the CAPRISA 012 bNAD trial programme. It is
a first-in-human, phase | study to assess the safety and pharmacokinetics of CAP256V2LS.
The study is divided into four groups. Group 1 is a dose escalation of CAP256V2LS
administered intravenously (V) to HIV-negative and HIV-positive women. Group 2 is a dose
escalation of CAP256V2LS administered subcutaneously (SC), with and without the
dispersing agent recombinant human hyaluronidase (rHuUPH20) as single or repeat doses in
HIV-negative women. Groups 3 and 4 are randomized placebo controlled to assess two
(CAP256V2LS + VRCO07-523LS; CAP256V2LS + PGT121) and three (CAP256V2LS +
VRCO07-523LS + PGT121) bNAb combinations administered SC to HIV-negative women.
Safety will be assessed by the frequency of reactogenicity and adverse events related to
study product. Pharmacokinetic disposition of CAP256V2LS alone and in combination with
VRCO07-523LS and PGT121 will be assessed via dose sub-groups and route of

administration.
Ethics and dissemination

The University of KwaZulu-Natal Biomedical Research Ethics Committee (BREC) and the
South African Health Products Regulatory Authority (SAHPRA) have granted regulatory

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


mailto:Sharana.Mahomed@caprisa.org

Page 5 of 28

oNOYTULT D WN =

BMJ Open

approval (Trial reference numbers: BREC00000857/2019 and SAHPRA 20200123). Trial
results will be disseminated through conference presentations, peer-reviewed publications,

and the clinical trial registry.

Registration details
PACTR202003767867253 (Status: Pre-Results)

Strengths and limitations of this study

e This is the first in-human trial to assess the safety and pharmacokinetics of the
monoclonal antibody CAP256V2LS.

e The trial investigates the administration of CAP256V2LS in combination with two
potent antibodies, VRC07-523LS and PGT121.

e The trial assesses the subcutaneous administration of monoclonal antibodies for HIV
prevention.

o The study evaluates the use of a dispersing agent, recombinant human
hyaluronidase (rHUPH20), together with antibodies against HIV.

o The study is not powered to show efficacy of CAP256V2LS against HIV.

Introduction

Despite extensive prevention and treatment efforts, South Africa remains the country worst
affected by the HIV-AIDS pandemic (1). Here, young women carry a disproportionately high
burden of the disease with a persistently high HIV incidence (2, 3). Insights from universal
testing and treatment trials demonstrate that early treatment alone is not sufficient to reduce
the number of new infections and achieve epidemic control, but that effective HIV prevention
methods are also needed (4). In African women, clinical trials evaluating daily oral tenofovir
disoproxil fumarate (TDF) and emtricitabine (TDF/FTC) for pre-exposure prophylaxis
demonstrated inconsistent results, most likely owing to varying adherence levels (5). While
an effective vaccine remains a major challenge, new HIV prevention strategies are urgently

required (6).

The discovery of broadly neutralizing antibodies (bNAbs) has allowed scientists to evaluate
passive immunisation as a potential HIV prevention strategy (7, 8). These antibodies are
generally recovered from the memory B cells of chronically HIV-infected individuals and
effectively neutralize diverse strains of HIV-1 indicating their breadth of response. Pre-

clinical studies have demonstrated that passive immunisation using bNAbs protects rhesus
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macaques from simian-human immunodeficiency virus (SHIV) infection (9-12). However,
there are currently no clinical trial data that show the ability of bNAbs to prevent HIV-1

infection in humans (13).

In 2014 and subsequently, several bNAbs targeting the V2 region of the HIV-1 envelope
glycoprotein were isolated from a South African donor participating in the Centre for the
AIDS Programme of Research in South Africa (CAPRISA) 002 Acute Infection study (14,
15). This study was established in 2004 in KwaZulu-Natal, South Africa and followed HIV-
negative participants for identification of subsequent HIV seroconversion. This participant
was infected with a clade C virus and superinfected with a different clade C virus, 15 weeks
later (16). One particular bNAb, referred to as CAP256-VRC26.25, was isolated and found to
be 10 times more potent than the previously published members of this lineage. Its overall

potency (ICs, = 0.001 ug/ml) was comparable to, or better than that of existing bNAbs (17).

The exceptional potency of this antibody may be related to the reduced dependence on the
N160 glycan, the unique long heavy-chain complementarity-determining region 3 (CDRH3)
conformation, or other structural features that have yet to be identified (18-21). Further
research using site-directed mutagenesis allowed for the manufacturing of an improved LS
version of CAP256-VRC26.25. This mutation increases the binding affinity for the neonatal
Fc-receptor (FCcRn), resulting in an increased recirculation of functional immunoglobulin G
(IgG), thereby increasing plasma half-life (22). In vivo studies demonstrated that CAP256-
VRC26.25LS was fully protective against a SHIV challenge in monkeys, even at the lowest
dose of 0.08mg/kg, with protection achieved at serum antibody concentrations of <0.75 pg/m

(23). This was the lowest dose of any bNAb to show protection in monkeys (24).

Furthermore, when tested against a panel of 200 acute infection clade C pseudoviruses,
CAP256-VRC26.25 emerged as the most potent member of bNAbs targeting the V2 loop
(10, 17). The neutralization profile of CAP256-VRC26.25LS was particularly well suited as a
complementary bNAb in combinations with bNAbs targeting other epitopes (17).
CAP256-VRC26.25LS was subsequently engineered to prevent proteolytic clipping of the
heavy chain through mutation of the lysine at position 100 to an alanine (25). This single
amino acid change, K127A, was made in the CDRH3 region to improve manufacturability
without altering neutralization potency or breadth. This non-clipped variant of the antibody is
referred to as CAP256V2LS.

Pre-clinical studies in rhesus macaques demonstrated that CAP256V2LS has a half-life of

14.3 days when administered via the intravenous (1V) route and 9.9 days when administered
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via the subcutaneous (SC) route. Toxicology reports showed that CAP256V2LS displayed
low poly-specific auto-reactivity to HEp-2 cells and cardiolipin (26). In non-human primate
(NHP) studies, non-pathological implications such as anti-cardiolipin activity were associated
with the administration of anti-Env monoclonal antibodies (mAbs). Although these mAbs
have polyspecific reactivities to host antigens (27) the immune response of NHPs to
therapeutic mAbs is not considered to be predictive of the human response. This is due to
the differences at species level. Thus, the ability to compare relative immunogenicity of
mAbs in NHPs and humans is low (28). Its high potency and good breadth against clade C
HIV viruses and long half-life make CAP256V2LS an excellent candidate for further clinical
development. This is particularly important for southern Africa, where clade C is the

dominant circulating virus.

The research and development pathway of the CAP256V2LS bNADb led to the CAPRISA 012
clinical trial programme that consists of three trials conducted in South Africa (Figure 1). This
programme aims to evaluate the concept of bNAbs as long-acting pre-exposure prophylaxis
with two to three subcutaneously (SC) doses per year to reduce HIV incidence among young
women in three trials: CAPRISA 012A, a phase 1 trial of VRC07-523LS and PGT121 in HIV-
negative women, previously described in this journal (29), CAPRISA 012B, described here,
and CAPRISA 012C, a phase 2 combination bNAD trial in young women.

In CAPRISA 012B, CAP256V2LS will be assessed alone and in combination with VRCO7-
523LS and/or PGT121. VRCO07-523LS targets the HIV-1 Envelope CD4 binding site and
PGT121 targets the V3 glycan-dependent epitope region of the HIV Envelope protein. Given
the vast genetic diversity of HIV-1, the use of multiple bNAbs may be required to ensure
adequate coverage of circulating strains. Recent clinical trial data demonstrate that VRCO07-
523LS is safe with a half-life of 38 days after IV administration and 33 days after SC
administration (30). Preliminary clinical trial data of PGT121 also demonstrate safety with a
half-life of 22 days (31).

This trial is also one of the first to assess the use of a recombinant human hyaluronidase
(rHuPH20) together with an anti-HIV monoclonal antibody (32). rHuPH20 is the active
ingredient of the investigational ENHANZE™ Drug Product (EDP) and optimizes the SC
delivery of co-administered therapeutics by depolymerizing hyaluronan in the extracellular
matrix of the SC space that normally serves to restrict increased flow volumes. EDP allows
co-mixing of antibodies with rHUPH20 at the clinical site. Clinical trials conducted in oncology

have demonstrated safety and favourable results with this product (33).
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SC administration of rHUPH20 was well tolerated in healthy participants, participants with
diabetes, rheumatoid arthritis, cancer and dehydration. SC administrations of rHuPH20
alone or in combination with morphine, ceftriaxone, ondansetron, insulin, adalimumab, IgG
and hydration fluids was also well-tolerated (34, 35). Most adverse events reported were
mild, transient injection site reactions, including erythema, pruritus, tenderness, induration,
and paraesthesia. Moderate injection site reactions, occurring less frequently, include
burning, erythema, pain, and numbness. Mild-to-moderate headache was also reported (33).
Local tissue changes induced by rHuUPH20 are reversible within 24-48 hours after
administration, without inflammatory or histological changes. Co-administration
demonstrated beneficial effects such as improved absorption, increased bioavailability and
decreased PK variability (33, 36). rHuPH20 is currently co-formulated with two approved

anticancer therapies, trastuzumab and rituximab.

Methods and analysis

Patient and public involvement

The CAPRISA Community Advisory Board (CAB) plays a central role in study planning and
recruitment of participants. The CAB includes local community leaders, traditional leaders,
leadership of local HIV/AIDS organisations, local health service provider representatives,
previous study participants, and HIV-positive local community members. During trial
preparation and prior to study start, the study concept is presented to the CAB members for
their feedback. Recruitment will include community events, local clinics, street recruitment,
and use of snowballing techniques. A recruitment and retention plan will be drawn up at

study start and will be reviewed and updated regularly.

Study setting

The CAPRISA 012B trial will be conducted at the CAPRISA eThekwini Clinical Research
Site (ECRS). This site is based in a busy commuter area in the city centre of Durban,
KwaZulu-Natal, South Africa.

Study population selection
The study population will consist of 66 women, 52 HIV-negative and 14 HIV-positive women
who have not yet started antiretroviral therapy (ART). All eligibility criteria must be met, and

HIV-positive women will be recruited based on additional inclusion criteria (Table 1).
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Study Design

CAPRISA 012B is a first-in-human, phase | study to assess the safety, tolerability, and
pharmacokinetics (PK) of CAP256V2LS. The study is divided into four groups (Table 2).
Group 1 is a dose escalation of CAP256V2LS administered IV to HIV-negative and HIV-
positive women. Group 2 is a dose escalation of CAP256V2LS administered SC with and
without rHUPH20 at a single or repeat dose to HIV-negative women. Groups 3 and 4 are
randomized placebo controlled to assess two (CAP256V2LS + VRC07-523LS;
CAP256V2LS + PGT121) and three (CAP256V2LS + VRC07-523LS + PGT121) bNAb
combinations administered SC to HIV-negative women. Participants will be followed up for
24 weeks after the administration of the last dose of study product/s. HIV positive
participants in Groups 1c and 1d will have two additional follow up visits after 12 and 24

months.

Study Objectives

Primary objectives
e To evaluate the safety and tolerability of CAP256V2LS administered
- SC in HIV-negative women
- IV in HIV-negative and HIV-positive women
- SC in combination with VRC07-523LS and/or PGT121 in HIV-negative

women

Secondary objectives

e To characterize the PK profile of CAP256V2LS administered SC as a single dose or
as two doses 16 or 24 weeks apart

e To characterize the PK profile of CAP256V2LS administered SC in combination with
VRCO07-523LS and/or PGT121

e To characterize the PK profile of CAP256V2LS administered IV as a single dose in
HIV-negative and HIV-positive women

e To evaluate the antiviral activity of CAP256V2LS administered IV to HIV-positive
women not on ART

e To evaluate the concentrations and functional activity of CAP256V2LS in plasma and
genital samples following SC and IV administration

e To determine whether administration of CAP256V2LS induces anti-monoclonal

antibody responses
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e To assess the acceptability of SC administration of monoclonal antibodies among

participants

Primary Endpoints
e Proportion of participants with mild, moderate, and severe reactogenicity events
within the first 3 days after IV or SC administration of CAP256V2LS
e Proportion of participants with mild, moderate, and severe adverse events as well as
serious adverse events (SAEs) related to the IV or SC administration of
CAP256V2LS

Secondary Endpoints

e The difference in the elimination half-life, clearance, volume of distribution, and area
under the concentration decay curve of CAP256V2LS mAb among study groups

e Change in plasma HIV-1 RNA levels from baseline (only for groups 1c and 1d).

e Changes in the concentration of serum anti-CAP256V2LS titres from baseline

e The difference in the functional activity including IgG/IgA binding responses, cellular
immune responses, and antibody function in plasma and mucosal surfaces
compared to baseline

e Proportion of participants reporting CAP256V2LS injections to be acceptable as per

study questionnaire

Sample size calculation

The main objective of this study is to assess the safety, tolerability, and PK of CAP256V2LS,
hence the ability of the study to detect SAEs is key. The probability of detecting no SAE, at
least one, or at least two SAEs at a specified true event rate will be calculated. These
probabilities highlight the likelihood of the study to detect either rare or common adverse
events (AEs). In addition, the 95% confidence interval for the true event rate was calculated.
Currently, limited safety data are available to guide the estimation of the true event rate that
might be observed in the study. In the absence of available AE rates for CAP256V2LS alone
or in combination with other bNAbs, a range of hypothesized event rates to calculate the
probability of observing no events, at least one event, or at least two events were used.
Among the four participants receiving active product in each of the groups, there is a 34%
chance of observing at least one event if the true event rate is 10%. When the true event

rate is two or three times higher, this probability rises to 59% and 76% (Table 3).
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Since the phase | assessment of the safety of CAP256V2LS administered SC includes eight
participants receiving combination of CAP256V2LS and VRC07-523.LS (i.e. Groups 3a and
3b combined), for N=8, there is an 8% chance of observing at least one event, if the true
event rate is 1%, but it is as high as 83%, if the true event is 20%. These probabilities are
also applicable to the groups that will receive repeat doses (Group 2d and 2f). For the 16
participants receiving CAP256V2LS administered IV in Group 1, there is an 85% chance of
observing no events if the event rate is 1%, and less than 1% chance, if the event rate is 30-
fold higher. However, if all 56 women receiving CAP256V2LS active product at enrolment
are combined, the former probability changes to 57% for no events and remains very low
(<1%)-given the event rates of 10%, 20% and 30%. As expected, an increase in sample

size, increases the likelihood of detecting rare events.

Study procedures

Informed consent

Prior to screening and enrolment, informed consent will be obtained from every participant in
accordance with the South African Good Clinical Practice guidelines. The informed consent
procedure will be conducted in either English or isiZulu as per participant preference. If a
participant is illiterate, an impartial witness will be present throughout the informed consent
procedure to ensure that all questions are answered to the satisfaction of the potential
participant. For the purposes of this study, consent for all study related procedures,

pharmacogenetic studies, and storage of specimens will be obtained.

Screening

All potential participants will complete the informed consent procedure for screening and
provide relevant identification documents. In order to rule out co-enrolment in other
intervention trials, potential participants’ details will be checked on the Biometric Co-
Enrolment Prevention System (BCEPS). The study team will also evaluate and review proof
of contraceptive use, such as family planning records. HIV pre-counselling will be performed,
and if the participant meets eligibility, the socio-demographic and behavioural questionnaires
will be administered. Post-test counselling is provided after disclosure of all HIV results and if
the participant is ineligible to enrol into the study, referral to one of several HIV/AIDS care
programmes will be facilitated. HIV testing in this study will be conducted by following a
study HIV algorithm. At screening, HIV testing will be performed using two rapid antibody
testing kits. Any participant with discordant results will be regarded as ineligible and referred

to medical care.
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A comprehensive medical history and physical examination will be conducted to determine
eligibility. All pre-existing conditions and concomitant medication information will be
documented. Screening laboratory tests will be conducted as per the schedule of
evaluations (SOE) to determine further eligibility. These tests include urinalysis,
haematology, blood chemistry tests, liver function tests, testing for sexually transmitted
infections including syphilis serology and hepatitis B virus assays. Serum and plasma
specimens will also be stored, for further analyses. In addition, a genital specimen using a

menstrual cup device will be obtained and stored (37).

Randomisation

An unblinded statistician who is not involved in study conduct, will be responsible for
generating the randomization sequence (for groups 1c,1d, 3a to 3c and Group 4a) using
SAS version 9.4 software or latest. Participants will be assigned to unique participant
identification numbers stratified by HIV status and group number. Sequentially numbered,
sealed, opaque envelopes containing the group number and envelope number or treatment
code (for use by the unblinded pharmacist only) will be provided to the study coordinator, to
be opened once a participant has been deemed eligible and is ready to be enrolled into the

study.

The pharmacist will store envelopes in a secured location within the research pharmacy with
access restricted to delegated study pharmacists only. The study pharmacist will also
receive a randomization list consisting of the unique three-digit envelope number and study
group with the corresponding study drug or placebo and relevant dosage from the unblinded
statistician. The envelope number will enable the unblinded pharmacist to assign the correct

treatment to the correct participant.

Enrolment

Enrolment will take place within 56 days of screening. After the informed consent is obtained
and eligibility criteria are met, the participant will be allocated to a study group (Table 2). At
this visit, vital signs will be recorded, a targeted physical examination will be conducted and
all laboratory results from the screening visit will be reviewed. For women of childbearing
potential, a negative pregnancy test on that day must be obtained prior to product
administration. Prior to the infusion/injection, the study team must ensure that the participant
is eligible to receive study product. All study product administrations will be completed
according to the assigned group and may be via an IV infusion or SC injection. Once safety

has been established in the first participants, enrolment into the next groups as well as dose-
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escalation will take place in a sequential manner, following review at each step of safety data
from the preceding groups. For the bNAb combination groups, two separate injections, each
containing a single bNAb, will be administered. After receiving study product, all participants
will be observed for a minimum of 1 hour after the first product and any repeat product
administrations. PK analysis on blood draws will be conducted for both the IV and SC

administration groups at timelines outlined in the SOE.

Management of HIV-positive participants enrolled into Group 1c and 1d

All potential volunteers who meet the eligibility criteria for enrolment will receive extensive
ART counselling upon entering the study.The benefits of early ART initiation including the
universal treatment policy, will be explained. Only participants who, after appropriate
counselling, are willing to defer ART initiation will be eligible to enrol. At each study visit the
participant’s decision to defer ART initiation will be reviewed, and participants are allowed to
change their mind and start treatment at any stage during the study. During the study, HIV
positive participants will be monitored closely with regular clinical and safety assessments.
HIV viral load monitoring and CD4 count measurements will take place as per SOE.
Participants will be counselled on reducing the risk of HIV transmission to their sexual
partners. Furthermore, a multidisciplinary approach to HIV transmission risk mitigation will be

followed as per guidance from previous publications (38).

Specific criteria to initiate ART within 8 weeks of product administration are listed below and
have been outlined as per guidance previously described for studies designed for ART
interruption (39). Once any of these criteria are met, the participant will receive ART
counselling and will be initiated on ART as per South African guidelines. Criteria to start ART
within 8 weeks of product administration include:

o Two consecutive viral loads >10,000 copies/ml after 2 weeks post product administration
e (CD4 count <350 cells/mL

e Pregnancy

e |f ART is deemed medically necessary

o If requested by the participant at any stage during the study

Safety monitoring

Reactogenicity assessments

Reactogenicity events are 12 common infusion/injection-related signs and symptoms. These
are a subset of adverse events and have specific reporting requirements. Reactogenicity

signs and symptoms are solicited from the start of the infusion/injection through the 3- day
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post infusion/injection reactogenicity period. Reactogenicity events may be infusion/injection
site reactions (infusion/injection related erythema/redness or induration/swelling), local
symptoms (pain, tenderness) or systemic signs or symptoms (increased body temperature,
malaise and/or fatigue, myalgia, headache, chills, arthralgia, nausea, and vomiting). After
study product administration, the participant will be seen at the clinic for safety assessments
on the day of product administration (Day 0), as well as Day 1, Day 2, and Day 3 (4 days in
total). Clinicians and/or nurses will assess the product administration site(s) for local
reactogenicity on the day of product administration and during the scheduled follow-up visits
for all groups. Participants will keep a daily diary of local and systemic symptoms and record
their temperature for three days after each product administration. In the event of a missed
reactogenicity clinic visit, study staff will review the diary together with the participant once
they present to the clinic and will determine the severity of the reactions. For any
reactogenicity symptoms that are not resolved within 3 days, clinicians will follow and collect

resolution information.

Safety monitoring

Safety monitoring includes internal monitoring by the study team, the protocol safety review
team (PSRT), and data safety monitoring board (DSMB), as well as external monitoring
including audits. Safety reporting of SAEs, AEs, and other important reportable events will
be the responsibility of the entire study team. In addition, the study statistician will prepare
routine study safety progress reports, which include reports of AEs experienced by study
participants (blinded to treatment assignment), for review by the PSRT. The PSRT will
review the clinical safety data on a weekly basis via electronic distribution of reports and will
have face-to face meetings as required. The PSRT will be responsible for decisions related
to participant safety. In addition, an independent DSMB will meet in-person and/or via
teleconference semi-annually and review the study data and study conduct. The DSMB
could recommend that the study should proceed as designed, should proceed with design
modifications, or should be discontinued. Furthermore, the Pl will permit authorized
representatives such as external monitors and auditors to inspect the site facilities and

records relevant to the study.

Follow up visits

All enrolled participants in both intervention and control arms will have follow up visits as
specified in the SOE. At these visits, behavioural questionnaires will be administered
together with HIV risk reduction counselling. Contraception counselling and provision will
also take place. Targeted physical examinations will be conducted and all reactogenicity and

AEs will be recorded. Laboratory investigations specified in the SOE will be conducted by
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the CAPRISA Research Laboratories. Where required, sample processing and storage of
specimens for potential future testing (blood and vaginal specimens) will also be undertaken.
An accredited contract laboratory will perform all safety blood testing and provide a backup

laboratory service when required.

Statistical Analysis

Baseline characteristics including demographics and laboratory measurements will be
summarized using descriptive statistics either by group or overall. Summaries of the number
and percentage of participants experiencing any AE or reactogenicity will be analysed. AEs
and SAEs will be coded into the Medical Dictionary for Regulatory Activities (MedDRA)
preferred terms. The number and percentages of participants experiencing each specific AE
will be tabulated by severity and relationship to study product. For the calculations in these
tables, each participant’'s AE will be counted once under the maximum severity or strongest
recorded causal relationship to study product. A complete listing of AEs for each participant
will provide details including severity, relationship to study product, onset, duration and
outcome. Tolerability evaluation will be mostly descriptive and consist of solicited AEs that
occur within 1 hour following study product administration and reasons for any withdrawal or
discontinuation based on participant discomfort. This early assessment of tolerability of the
monoclonal antibodies will inform which parameters should be solicited or routinely assessed
to further characterise the tolerability profile in a larger number of participants. Where
appropriate, some of the data will be presented graphically. Analysis will be carried out using
either SAS V.9.4 or higher or R.

Pharmacokinetic analysis

Pharmacokinetic disposition of CAP256V2LS alone and in combination with VRC07-523LS
and PGT121 will be evaluated in this study and PK will be assessed via dose sub-groups
and route of administration. Sixteen participants will receive CAP256V2LS by the IV route.
The two lower dose levels will be administered to HIV-negative participants and the highest
dose level will be administered to HIV-positive participants. These PK data will serve to
characterize dose effects on CAP256V2LS clearance, volumes of distribution, and
elimination half-life. The PK data across Group 1 will also enable a preliminary evaluation of
the potential impact of HIV status on CAP256V2LS PK. The PK results from the IV
administration groups will be compared to the data from the SC administration groups in

order to estimate bioavailability.

A total of 24 participants will receive CAP256V2LS by the SC route, either as a single dose
or a repeat dose. A subset of participants will receive CAP256V2LS with SC hyaluronidase
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to allow the larger doses of antibody to be administered SC. These data will allow
concentration profiles, bioavailability, and absorption patterns to be established. The impact
of repeat CAP256V2LS SC administration on PK will also be determined. The PK data from
the combination groups (Group 3 and 4) will be compared with those from Group 2 to
determine if co-administration of VRC07-523LS or PGT121 affects CAP256V2LS PK. In
addition, the VRC07-523LS and PGT121 PK results will be compared with findings from PK
studies in CAPRISA 012A and reported in the literature, to establish whether CAP256V2LS
impacts on the PK of VRCO07-523LS and PGT121.

Data management

Data for the CAPRISA 012B study will be collected on case report forms (CRFs) designed
specifically to address the protocol requirements. Data will be managed by the CAPRISA
Data Management department, using DFdiscover (DF/Net Research, Inc), software
specifically designed for clinical trial data management. The site will record data on paper
CRFs that will be directly captured onto the DFdiscover system and validated by the data
management staff. All source documents will be kept in the participants’ study files and
medical charts at the clinical research site. All original CRFs and study related documents

will be securely stored at the site, during the study and after study completion.

Ethics and dissemination

Regulatory approval has been granted by the University of KwaZulu-Natal (UKZN)
Biomedical Research Ethics Committee and by the South African Health Products
Regulatory Authority (Trial reference numbers: BREC00000857/2019 and SAHPRA
20200123). The study team will disseminate the trial results by sharing with the scientific
community at international conferences, through peer-reviewed journal publications, and
presentations to the wider community. Trial results will be uploaded onto the UKZN

repository and the Pan-African Clinical Trial Registry (PACTR).
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Figure 1: CAPRISA 012 clinical trial programme
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Table 1: Eligibility criteria

Inclusion criteria

Exclusion criteria

Additional inclusion criteria*

Age 18 to 45 years

Born female

Able and willing to complete
the informed consent process
Able to understand the
information provided about the
study, willing to comply with
protocol procedures, and
available to attend the study
site for the duration of the
study

Based on clinical assessment,
participants must be in good
general health as per opinion
of the Principal Investigator (PI)
or designee

Haemoglobin > 10g/dI
Neutrophil count within
institutional normal range
Platelets within institutional
normal range

Creatinine < 1.1 times upper
limit of normal

Alanine aminotransferase <
1.25 times upper limit of normal
HIV-negative as per FDA-
approved method of detection
(for groups with HIV-negative
participants only)

Negative pregnancy test

Any clinically significant acute or
chronic medical condition that in
the opinion of the Pl/designee
makes the participant unsuitable
for participation in the study, or
jeopardises the safety or rights of
the participant

Any history of anaphylaxis and
related symptoms such as hives,
respiratory difficulty, or
angioedema

Evidence of autoimmune disease
or currently receiving
immunosuppressive therapy

If planning a pregnancy for the
duration of the study, currently
pregnant or breastfeeding
Exceeding 95 kilograms in body
weight (due to limitations related
to SC antibody administration)

A history of alcohol or substance
use judged by the Pl to
potentially interfere with
participant study compliance
Prior participation in an
investigational HIV vaccine trial,
except if proof of allocation to the
placebo arm is available
Administration of a monoclonal

antibody or polyclonal

e Confirmed HIV-1 infection
prior to enrolment

e An HIV viral load of >1000
copies/ml at screening

e A CD4 count of 2450 cells/ul
at screening

¢ ART naive, and willing to
defer treatment (after
appropriate counselling) for
up to a maximum of 8 weeks
after product administration

e No major comorbidities or

AIDS-defining iliness
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1

2

2 o |If of reproductive potential, immunoglobulin within 28 days

5 there is evidence of effective prior to enrolment

6 contraceptive use and Involvement in other concurrent

7

8 willingness to adhere to research studies that would

9 effective contraceptive use interfere with the objectives of

1? during the study period this study.

12 ¢ Willing to have blood samples

12 collected, stored, and used for

15 research purposes.

1? e Willing to adhere to reduced

18 risk sexual behaviour during

19 study participation.

20

21

22 *Additional eligibility criteria for HIV positive participants in Groups 1c¢ and 1d

23

24

25

26

27

;g Table 2: CAPRISA 012B Group, Dose and Arm Allocation

30 . _ SA site

31 Group | Participants Regimen Dose (mg/kg)

32 N=66

33 Group 1: Dose escalation of IV administration of CAP256V2LS

34

35 1a HIV negative CAP256V2LS 4 5 mg/kg IV one dose
:? 1b HIV negative CAP256V2LS 4 10 mg/kg IV one dose
38 1c | HIV positive CAP256V2LS 4/28 20 mg/kg IV one dose
39

40 1d HIV positive CAP256V2LS 4/48 20 mg/kg IV one dose
Z; Group 2: Dose escalation of SC administration of CAP256V2LS

43 2a HIV negative CAP256V2LS 4 5 mg/kg SC one dose
44

45 2b HIV negative CAP256V2LS* 4 5 mg/kg SC one dose
jg 2c | HIV negative CAP256V2LS* 4 10 mg/kg SC one dose
48 10 mg/kg SC with one
Pt 2d | HIV negative | CAP256V2LS* 4 | repeat dose at 16/24
51 weeks#

52

53 2e | HIV negative CAP256V2LS* 4 20 mg/kg SC one dose
g;‘ 20 mg/kg SC with one
56 2f HIV negative CAP256V2LS* 4 repeat dose at 16/24
>7 weeks#

58

59 Group 3: Dose escalation of the two antibody combinations

60
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CAP256V2LS* +

10 mg/kg SC /10

3a HIV negative 4/18
VRCO07-523.LS* mg/kg SC one dose
CAP256V2LS* + 20 mg/kg SC /20
3b HIV negative 4/18
VRCO07-523.LS* mg/kg SC one dose
CAP256V2LS* + 20 mg/kg SC / 5 mg/kg
3c HIV negative 4/18
PGT121% SC one dose
Group 4: Three antibody combination
CAP256V2LS* + 20 mg/kg SC / 5 mg/kg
4a HIV negative PGT121% + VRCO7- 4/18 SC / 20mg/kg SC one
523.LS* dose

*Antibody will be injected with hyaluronidase, so that the antibody dose can be administered as a single SC
injection; # First two participants will receive two doses 24 weeks apart and the next two participants will receive

two doses 16 weeks apart; * PGT121 may be replaced with PGT121LS at a higher dose, based on its availability

at the time of study initiation, $ Placebo allocation

Table 3: Probability of observing no events, at least 1 event, or at least 2 events, for a range

of hypothetical true event rates

True event | Number of | 0 events 1+ events 2+ events
rate (%) participants
1 4 0.96 0.04 <0.01

8 0.92 0.08 <0.01
12 0.89 0.11 0.01
16 0.85 0.15 0.01
24 0.79 0.21 0.02
56 0.57 0.43 0.11

5 4 0.81 0.19 0.01
8 0.66 0.34 0.06
12 0.54 0.46 0.12
16 0.44 0.56 0.19
24 0.29 0.71 0.34
56 0.06 0.94 0.78

10 4 0.66 0.34 0.05
8 0.43 0.57 0.19
12 0.28 0.72 0.34
16 0.19 0.81 0.49
24 0.08 0.92 0.71
56 <0.01 >0.99 0.98
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20 4 0.41 0.59 0.18
8 0.17 0.83 0.50
12 0.07 0.93 0.73
16 0.03 0.97 0.86
24 <0.01 >0.99 >0.99
56 <0.01 >0.99 >0.99

30 4 0.24 0.76 0.35
8 0.06 0.94 0.74
12 0.01 0.99 0.91
16 <0.01 >0.99 0.97
24 <0.01 >0.99 >0.99
56 <0.01 >0.99 >0.99
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CAPRISA 012A: Phase | study to assess safety and PK of VRCOT-523LS
and PGT121 administered subcutaneously in AIV-negative women

{

CAPRISA 012B: Phase | Dose-Escalation study to assess the safety and

PK of CAP256V2LS administered intravenously to HIV-negative and HIV-

positive women or subcutaneously alone and in combination with VRCOT-
523LS and for PGT121 to HIV-negative women

{

CAPRISA 012C: Phase Il study to assess extended safety and PK of
subcutaneously-administered CAP256V2LS in combination with VRCOT-
523LS and for CAP256V2LS in combination with PGT121 in HIV-negative

Women

Figure 1: CAPRISA 012 Clinical Trial Programme

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 24 of 28



Page 25 of 28

oNOYTULT D WN =

BMJ Open

B SPIRITV

STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

Section/item

Description

Addressed on
page number

Administrative information

Title

Trial registration

Protocol version
Funding

Roles and
responsibilities

Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym
Trial identifier and registry name. If not yet registered, name of intended registry

All items from the World Health Organization Trial Registration Data Set

Date and version identifier

Sources and types of financial, material, and other support
Names, affiliations, and roles of protocol contributors
Name and contact information for the trial sponsor

Role of study sponsor and funders, if any, in study design; collection, management, analysis, and
interpretation of data; writing of the report; and the decision to submit the report for publication, including
whether they will have ultimate authority over any of these activities
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Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint
adjudication committee, data management team, and other individuals or groups overseeing the trial, if
applicable (see Item 21a for data monitoring committee)

Description of research question and justification for undertaking the trial, including summary of relevant
studies (published and unpublished) examining benefits and harms for each intervention

Explanation for choice of comparators
Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group),
allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory)

Methods: Participants, interventions, and outcomes

Study setting 9

Eligibility criteria 10

Interventions 11la

11b

11c

11d

Description of study settings (eg, community clinic, academic hospital) and list of countries where data will
be collected. Reference to where list of study sites can be obtained

Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, including how and when they will be
administered

Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence
(eg, drug tablet return, laboratory tests)

Relevant concomitant care and interventions that are permitted or prohibited during the trial
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7-12

22-23
12-13

13-16

16

16-17

13-15

15,20

16, 20

18-19
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Outcomes

Participant timeline

Sample size

Recruitment

12

14

15
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Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood
pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 13
median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen

efficacy and harm outcomes is strongly recommended

Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for Schedule of
participants. A schematic diagram is highly recommended (see Figure) Evaluations for
each study

group

Estimated number of participants needed to achieve study objectives and how it was determined, including 27-29
clinical and statistical assumptions supporting any sample size calculations

Strategies for achieving adequate participant enrolment to reach target sample size 17-18

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence
generation

Allocation
concealment
mechanism

Implementation

Blinding (masking)

16a

16b

16¢c

17a

17b

Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any  13-14,19
factors for stratification. To reduce predictability of a random sequence, details of any planned restriction

(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants

or assign interventions

Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered, 19, 20, 23
opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

Who will generate the allocation sequence, who will enrol participants, and who will assign participants to 23
interventions

Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome 23
assessors, data analysts), and how

If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant's 23
allocated intervention during the trial
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Methods: Data collection, management, and analysis

Data collection 18a

methods

18b

Data management 19

Statistical methods 20a

20b
20c

Methods: Monitoring

Data monitoring 2la
21b

Harms 22

Auditing 23

Plans for assessment and collection of outcome, baseline, and other trial data, including any related
processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of
study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.
Reference to where data collection forms can be found, if not in the protocol

Plans to promote participant retention and complete follow-up, including list of any outcome data to be
collected for participants who discontinue or deviate from intervention protocols

Plans for data entry, coding, security, and storage, including any related processes to promote data quality
(eg, double data entry; range checks for data values). Reference to where details of data management
procedures can be found, if not in the protocol

Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the
statistical analysis plan can be found, if not in the protocol

Methods for any additional analyses (eg, subgroup and adjusted analyses)

Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any
statistical methods to handle missing data (eg, multiple imputation)

Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of
whether it is independent from the sponsor and competing interests; and reference to where further details
about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not
needed

Description of any interim analyses and stopping guidelines, including who will have access to these interim
results and make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse
events and other unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent
from investigators and the sponsor
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29-30

20,26,27,32

30-31

29-30

29-30

N/A

26-27

15,16,26,27

24-26

27
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Ethics and dissemination

Research ethics
approval

Protocol
amendments

Consent or assent

Confidentiality

Declaration of
interests

Access to data
Ancillary and post-

trial care

Dissemination policy

Appendices

24

25

26a

26b

27

3la

31b

31c
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Plans for seeking research ethics committee/institutional review board (REC/IRB) approval

Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes,
analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals,
regulators)

Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and
how (see Item 32)

Additional consent provisions for collection and use of participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled participants will be collected, shared, and maintained
in order to protect confidentiality before, during, and after the trial

Financial and other competing interests for principal investigators for the overall trial and each study site

Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that
limit such access for investigators

Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial
participation

Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals,
the public, and other relevant groups (eg, via publication, reporting in results databases, or other data
sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional writers

Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code
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33

2-3

33

33

N/A

33
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Informed consent 32 Model consent form and other related documentation given to participants and authorised surrogates 31
materials

Biological 33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular 21
specimens analysis in the current trial and for future use in ancillary studies, if applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items.
Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons
“Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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