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Study Sites and Lead Investigators 
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Breno Riegel Santos Brazil Hospital Nossa Senhora da Conceição CRS 
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Juan Carlos Hinojosa Boyer Peru Association Civil Selva Amazonica (ACSA) CRS 
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Huamani 

Peru Barranco CRS 

Jorge A. Gallardo-Cartagena Peru CITBM CRS 
Pedro Gonzales Peru San Miguel CRS 
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Keren Middelkoop South Africa Groote Schuur HIV CRS 
E. Turner Overton United States Alabama CRS 
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Raphael J. Landovitz United States UCLA Care Center CRS 
Jesse Clark United States UCLA Vine Street Clinic CRS 
Richard Novak United States UIC Project WISH CRS 
Rachel Presti United States Washington University Therapeutics (WT) CRS 
Roy (Trip) Gulick United States Weill Cornell Chelsea CRS 
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Supplementary Background  
 
Non-human primate (NHP) models have demonstrated that CAB LA can protect against rectal, vaginal, 

parenteral, and penile SIV and SHIV challenges.1-5 In those studies, high levels of protection were seen 

against repeated exposures when CAB plasma concentrations were above 4-times the protein-adjusted 

(PA) IC90 (0.664 μg/mL), and were maintained at drug concentrations above the PA-IC90 (0.166 μg/mL). 

 

In Phase 2 and 3 HIV treatment studies evaluating long-acting cabotegravir in combination with long-

acting rilpivirine for maintenance of virologic suppression among participants who had not previously 

failed an HIV treatment regimen, virologic failures were infrequent. When virologic failure occurred, in 

addition to NNRTI-associated mutations, resistance associated mutations were found in the integrase 

gene of Q148R or N155H with or without accessory mutations including combinations of L74I and 

G140R. These variably conferred cross resistance to CAB, raltegravir, and elvitegravir, and lower-level 

resistance to dolutegravir and bictegravir.6-8  Non-human primate models of acute or primary SHIV 

infection in which CAB LA was administered during acute viremia generated integrase resistance 

mutations conferring varying levels of integrase-class resistance as well as decreased replicative 

capacity.9  These observations raised the concern that CAB PrEP breakthrough may also be 

associated with CAB and/or other-integrase resistant virus, and may compromise the efficacy of global 

first-line integrase-based ART treatment regimens.  

 

For persons living with HIV, ART that contains an integrase inhibitor has been associated with weight 

gain and increased waist circumference, with changes of greater magnitude seen among women, black 

patients, and those with lower CD4 and higher HIV RNA prior to starting ART. Some studies have 

found a mitigating effect of TDF (vs. TAF or ABC) in the ART regimen. While the mechanism of these 

changes remains elusive in the complex inflammatory milieu of HIV disease, the HIV prevention setting 

provides a unique opportunity to evaluate weight changes attributable to components of these ART 
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regimens appropriate for PrEP absent HIV infection. In a Phase 2 randomized comparison of CAB LA 

and a saline placebo, we found a non-significantly different approximately 1.0 kg weight gain in each 

study arm over 41 weeks.10  Similarly, in a Phase 3 randomized double-blind comparison of TAF/FTC 

and TDF/FTC, a 1.1 kg weight gain was observed compared to -0.1 kg, respectively over 48 weeks.11 
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Supplementary Methods 
 
Detailed methods used for HIV testing and endpoint adjudication are provided in Marzinke et al, JID, 

202112. Pre-planned site-based HIV testing and retrospective, centralized HIV testing performed at the 

HPTN Laboratory Center are described briefly below. Additional information about this testing and 

information about expanded post-hoc centralized HIV testing are described in Marzinke et al JID 

202112. 

 

Adherence and Risk Reduction Counseling Approach 

LifeSteps was initially conceptualized as a single session treatment adherence intervention for 

persons living with HIV13,14, though has since been adapted for individuals who wish to use pre-

exposure prophylaxis (PrEP) across several international and domestic contexts15-17. LifeSteps is 

based on principles of cognitive behavioral therapy for health behavior change, with an emphasis 

on motivational strategies and problem-solving skills, and assumes that there are several steps in 

which people need to engage in order to be effective consumers of medication, including having a 

medication taking schedule, getting to appointments, a plan for communication with healthcare 

providers and managing side effects, and a plan for obtaining refills and storing medications. 

Individuals then develop a plan and back-up for each of these key behaviors. Participants in 

HPTN 083 engaged in an initial adherence counseling session that included a review of the study 

design and the definitions of adherence for both oral study product and injections. Participants 

also developed plans for each of the key steps in LifeSteps, for both oral study product and 

injections. Subsequent LifeSteps adherence counseling sessions focused on perceived 

effectiveness of these plans, and adjustments were made as needed, based on participant 

preferences and effectiveness. For participants who encountered ongoing challenges to 

adherence (as assessed by the study interventionist), more in-depth counseling and problem-

solving of key barriers to adherence was provided, using a framework based on problem-solving 
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therapy18. Participants were also encouraged to anticipate barriers to adherence that might occur 

between counseling sessions, and develop plans for those (e.g., travel, change in work schedule).  

For additional information about LifeSteps and the manual, as recognized by the CDC as an 

evidenced-based PrEP adherence intervention, please see Psaros et al., 202019,20 

 

Site Testing 
 
HIV viral load testing was performed for all participants within 14 days prior to enrollment; participants 

with positive results were not eligible for enrollment. Testing at each study visit included HIV rapid 

(point-of-care) antibody testing using an assay approved by the United States Food and Drug 

Administration (US FDA) and instrument-based antigen/antibody testing. HIV infection was confirmed 

for samples that had reactive or positive results for one or both of these tests. When possible, samples 

from two different dates were used to confirm HIV infection. In some cases where it was difficult to 

determine HIV status, peripheral blood mononuclear cell (PBMC) samples were tested in real-time at 

the HPTN Laboratory Center using an ultra-sensitive HIV DNA test. A centralized committee, firewalled 

from the study team, reviewed all site HIV test results in real time and provided guidance for additional 

HIV testing and clinical management. 

 

Centralized Testing 
 
In all cases where a reactive or positive HIV test was obtained at a study site, additional HIV testing 

was performed retrospectively at the HPTN Laboratory Center to determine HIV infection status and the 

timing of HIV infection. The primary algorithm for this testing included an instrument-based 

antigen/antibody assay, a discriminatory antibody assay, and a qualitative HIV RNA test. Where 

possible, HIV infection was confirmed using samples collected at two study visits. The pre-specified 

HIV testing algorithm included “back testing” using the qualitative HIV RNA assay; this testing was 

performed for the first visit where the site had a reactive or positive test, and at prior visits until a 
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negative test result was obtained. Samples with reactive qualitative HIV RNA test results at the visits 

noted and subsequent study visits were tested with a viral load assay. HIV genotyping was performed 

retrospectively for selected samples that had viral loads >500 copies/mL.  

 

Statistical Analysis 
 
The HPTN 083 protocol initially specified an interim monitoring plan for efficacy based on crossing the 

O’Brien-Fleming superiority boundary, a supererogatory criterion in a non-inferiority trial. Beginning in 

mid-March 2020, COVID-19 related site closures and staffing restrictions created the potential for 

delays in dispensing of blinded study drug and injections and in timely capture of outcome information 

in a substantial fraction of sites.  Study leadership became concerned about the potential for bias in the 

evaluation of intervention effect. Because of these concerns about COVID disruption to study 

execution, the blinded study team proposed that the interim monitoring guidelines for termination be 

modified to require that evidence of benefit be sufficient to cross a non-inferiority boundary rather than 

requiring crossing a superiority boundary.  This change would enable the study to be terminated as 

soon as persuasive evidence of efficacy had been achieved (i.e., by crossing the non-inferiority 

boundary), and decreased the potential risk, through early termination, of relying on evidence that could 

be impacted by COVID disruptions. This revision was endorsed by the blinded and independent HPTN 

study monitoring committee, including the sponsor, NIAID. The NIAID DSMB acknowledged the change 

on April 4, 2020. 

 

At the time of the first interim review, May 14, 2020, the study had crossed the non-inferiority boundary 

for benefit, and the DSMB recommending stopping the blinded portion of the study.  Of note, because 

the O’Brien-Fleming threshold for stopping at the first interim visit is highly conservative (early stopping 

requires a p-value less than 0.0001 relative to the non-inferiority hypothesis HR=1.23), the final study 

result ruled out HR=1.0 using a 95% confidence interval (0.18, 0.62) that has proper coverage 

probability when adjusting for the group sequential testing, providing a definitive superiority result. 
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Potential participants were excluded from eligibility for HPTN 083 if they reported history of seizures or 

if they had chronic hepatitis B infection (as evidenced by a positive hepatitis B surface antigen test) or 

serologic evidence of current or past HCV infection (as evidenced by a reactive hepatitis C antibody). 

Those with a history of seizures were excluded after a small number of seizures were reported during 

the CAB development program (both HIV treatment and PrEP), prompting exclusion and enhanced 

reporting in the Phase 3 studies for PrEP. Hepatotoxicity was considered an event of special interest 

and closely monitored due to  the risk of elevated transaminases observed with other integrase strand 

transfer inhibitors, and after six participants across the CAB development program developed 

suspected drug induced liver injury after exposure to oral cabotegravir; no participant receiving CAB LA 

has developed suspected drug induced liver injury attributable to CAB to-date.  Out of an abundance of 

caution, participants with a history of pre-existing liver disease including steatosis or viral hepatitis were 

therefore excluded. 
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Supplementary Results 
 
Charter for Syphilis Adjudication 
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Supplementary Discussion 
 
The low HIV incidence rate observed in both treatment groups is unlikely to be attributable to absence 

of exposures capable of transmitting HIV infection.  This assertion is supported by high rates of 

prevalent STIs at baseline (Table S4) and high rates of incident syphilis (16.7 per 100 PY) and rectal 

gonorrhea (11 per 100 PY) and rectal chlamydia (16.8 per 100 PY) [Table S5]. The DISCOVER trial, 

comparing daily oral F/TAF to daily oral F/TDF among MSM and TGW similarly found rates of rectal 

gonorrhea (21.6 and 20.5 per 100 PY respectively) and rectal chlamydia (27.5 and 28.2 per 100 PY 

respectively), with syphilis incidence rates of 10.5 and 9.2 per 100 PY respectively [FDA CDER 

Application Package Application number 208215Orig1s012]. Although in some series rectal gonorrhea 

incidence has been shown to correlate with HIV incidence, and in fact has been proposed as a 

surrogate marker of counterfactual HIV incidence21, increases in ART scale-up have threatened to 

uncouple these metrics22.  

 

The differences in annual weight gain observed between the CAB and TDF/FTC arms is largely driven, 

as has been seen in DISCOVER11, by early weight loss in the TDF/FTC arm. In HPTN 083, subsequent 

to the first year, annualized weight gain is similar between the two arms at approximately 1 kg per year. 

Interestingly an analysis of weight changes in the Kaiser Permanente system showed that persons 

living with HIV on ART (all types) gained 0.22 kg per year compared to 0.09 kg per year for matched 

HIV-uninfected controls. In contrast the ADVANCE study, a randomized trial of initial ART for HIV found 

that males experienced approximately a 4.7 kg weight gain over the first 48 weeks on a regimen of 

TAF/FTC/DTG, compared to approximately 3.0 kg for TDF/FTC/DTG and 0.5 kg for TDF/FTC, EFV.23 

 

It is particularly notable that the HPTN 083 study population includes just under 50% of the US 

enrollment from Black/African American participants, 12.4% of the total population from transgender 

women, and 67.5% of the total population under age 30 – populations disproportionately affected by 
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HIV and least likely to benefit from currently available oral PrEP strategies. The consistency of the 

overall results both in direction and magnitude for these key subpopulations is encouraging that CAB 

LA has the potential to reduce population-level HIV incidence among these communities. 
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Instituto de Pesquisa Clinica Evandro Chagas (IPEC) CRS (UM1AI069476) 
Beatriz Grinzstejn, Lara Coelho, Egydio Sampaio, Debora Barreto, Juliana Maia, Leonardo Paiva, 
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Bertevello, Claudia Tomiyama, Aline Anjos, Maria Angélica Neves, Issler Morais, Daniel Barros, 
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Rojas, Raul Gonzales, Marco Calixtro, Claudia Vargas, Rocio Angulo, Katherine Lozano, Dacil Angulo, 
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Manuel Villaran, Yesika Magallanes, Roxana Vargas, Maria Mamani, Fany Rosas, Rosa Blas, Jessica 
Alva, Aura Jara, Jose Eleazar, Clery Palacios, Helen Chapa, Dalila Salazar, Edith Muñoz, Areli Deliot, 
Diego Rojas, Adela Huaman, Martin Llancare, Mirna Garrido, Carlos Caceres, Heydee Diaz, Kevin 
Cruz, Dayhan Contreras, Miguel Angel Chirre, Kevin Puellas, Felipe Vilcachagua, Pio Huaycho, Egdin 
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Amias, Arturo Sueldo, Gian Carlo Salazar, Lucho Castro, Rosario Leon, Carmela Ganoza, Cecilia 
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Akemi Matsuno, Gustavo Grandez, Joshua Paz, Patricia Kaway, María Sanchez, Dora Guarniz, Leslie 
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Yulios Rodriguez, Viviana Ghiglino, Deisy Sanchez, Carlos Romero, Jonathan Zamora, Diego Torres, 
Hugo Sanchez, Julio Ortiz, Daniel Alva, David Velasquez, Ivan Gonzales, Miguel Gonzales, Fabricio 
Sanchez, Yolanda Vidal, Irma Izquierdo, Julissa Juarez, Mishiko Sato, Miguel Morales, Roselena 
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San Miguel CRS (UM1AI069438) 
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Richard Francis Teran Guevara, Manuel Neyra Montaño, John Mac Rae Thays, Martin Lacherre 
Vargas, Carmen Sanchez Torres, Liliana Vallejos Quinto, Ricardo Fernando Quiroz Céspedes, Diana 
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Rojas Contreras, Juan Steve Riojas Arnao, Martin Isaias Lacherre Vargas, Vanessa Galvez Zeballos, 
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THAILAND SITES 
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Thai Red Cross AIDS Research Centre (TRC-ARC) CRS (UM1AI069418) 
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Chiang Mai University (CMU) HIV Prevention CRS (UM1AI069399) 
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Yen Hoa Health Clinic CRS 
Vivian Go, Tran Viet Ha, Tran Van Sau, Tran Quoc Hung, Le Minh Giang, Hoang Duc Hanh, Do Thi 
Thu Ha, Ngo Thi Kim Hoa, Le Thi Thanh, Nguyen Quang Vu, Do Nguyen Thu Trang, Tran Thi Thu 
Hoai, Luong Thi My Ly, Le Thi Thuc Anh, Nguyen Phuong Loan, Lam Thi Binh, Le Thi Ngoc Anh, Do 
Thi Ngan, Tran Lan Chi, Nguyen Ngoc Son, Do Thu Thao, Kieu Duy Anh, Le Trung Kien, Le Minh Khoi, 
Tran Van Tai, Dang Thi Ly Nham, Nguyen Thuy Linh, Nguyen Hai Linh, Nguyen Thi Thu Huong, Pham 
Thi Huong, Nguyen Thanh Hai, Tran Thi Hoa, Tran Van Huong, Dau Sy Nguyen, Ha Nhu Bach, Do Viet 
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Dat, Truong Thai Phuong, Vu Van Truong, Bui Tuan Anh, Teerada Sripaipan, Susan Pedersen, Amy 
James Loftis, Tania Hossain, Becky Straub, Catherine Kronk, Pham Tien Hoa, Chu Viet Anh, An Thanh 
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Figure S1. TFV-DP Concentrations by Adherence Category from a Randomly-Selected Subset of 
Participants Assigned to the TDF/FTC Arm 
 
 

 
 
The figure shows the proportion of a randomly-selected subset of TDF/FTC arm participants with 
intraerythrocytic tenofovir diphosphate (TFV-DP) concentrations measured in dried blood spots in each 
adherence category; these data represent average dosing over the previous 1-2 months. The green-
boxed numbers  above each histogram bar represent the aggregate of 4 or more doses per week; this 
dosing frequency is anticipated to provide high levels of rectal protection against HIV acquisition. Each 
participant  selected for adherence testing may have up to 8 samples included in this summary. Values 
for Week 4 were adjusted for days on therapy, since steady state drug concentrations were not yet 
achieved.  
 
Abbreviations: TVF-DP, tenofovir-diphosphate; TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; 
LLOQ, lower limit of quantitation; BLQ, below the limit of quantitation  
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Figure S2. Per-protocol Kaplan Meier estimates of incident HIV infection 
 

 
Inclusion in the per-protocol analysis was defined by on-time receipt of blinded injections/dispensation 
of oral study product during the injection phase. Only participants who initiated injections of CAB-LA 
were included, and remained in the analysis provided the next injection was not more than 2 weeks 
after the protocol-scheduled injection date. 
 
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; HR, hazard ratio 
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Figure S3. Participants with HIV infection in the TDF/FTC arm: TFV concentrations 

  
 
The figures show the timing of key events for participants in the TDF/FTC arm (group E). HIV genotyping results are shown for the first viremic visit 
(viral load >500 copies/mL). HIV genotyping results are shown to the right of each bar for samples with resistance mutations.  These include major 
mutations that confer resistance to nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs: K65R, M184I/V, M184V) and non-nucleoside 
reverse transcriptase inhibitors (NNRTIs: K103N, K103S, Y181C, G190A, G190S, H221Y, P225H). Mutations associated with resistance to 
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TDF/FTC are shown in bold text.  Cases without a noted genotype result were WT at first viremic visit, except for E1 and E34 whose genotyping 
assay failed to amplify. 
 
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; TFV, tenofovir; LLOQ,  lower limit of quantitation; BLQ, below the limit of 
quantitation  
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Figure S4. Participants with HIV infection in the TDF/FTC arm: TFV-DP concentrations 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The figures show the timing of key events for participants in the TDF/FTC arm (group E). HIV genotyping results are shown for the first viremic visit 
(viral load >500 copies/mL). HIV genotyping results are shown to the right of each bar for samples with resistance mutations.  These include major 
mutations that confer resistance to nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs: K65R, M184I/V, M184V) and non-nucleoside 
reverse transcriptase inhibitors (NNRTIs: K103N, K103S, Y181C, G190A, G190S, H221Y, P225H). Mutations associated with resistance to 
TDF/FTC are shown in bold text. Cases without a noted genotype result were WT at first viremic visit, except for E1 and E34 whose genotyping 
assay failed to amplify. 
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Abbreviations: TVF-DP, tenofovir-diphosphate; TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; LLOQ,  lower limit of quantitation; BLQ, 
below the limit of quantitation 
Figure S5. Injection site reactions over time 
 

 
 
The figure shows the proportion of participants who received at least one injection of blinded study product who reported an injection site reaction. 
Solid bars represent participants randomized to the cabotegravir arm; hatched bars represent participants randomized to the TDF/FTC arm who 
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received “placebo” injections composed of a 20% intralipid solution. In each histogram bar, green, yellow and red represent the proportion of 
reactions that were mild, moderate, and severe, respectively.  
 
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC, emtricitabine 
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Figure S6. Injection site reactions: timing and duration 
 

 
 
The figure shows the timing of onset of ISRs relative to most proximate study product injection.  The red 
diamond represents median time from injection to symptom onset; the blue diamond represents median time 
from injection to resolution.  Error bars represent the IQRs.  “Other” reactions include induration, nodule, 
hematoma, bruising, discoloration, swelling, erythema, itching, warmth, anesthesia, hemorrhage, and abscess. 
 
Abbreviations: ISR, injection site reaction; IQR, interquartile ratios 
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Figure S7 Changes in fasting lipids: Total cholesterol  
 

   
 
The figure shows median change in fasting total cholesterol from enrollment to Week 57 and Week 105 by 
study arm. Bars at Week 57 and Week 105 indicate the median (center horizontal line) and interquartile range 
(IQR, top and bottom of bars). Brackets represent median change (IQR) from baseline for each study arm. 
 
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC: emtricitabine; IQR, interquartile range.  
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Figure S8. Changes in fasting lipids: Triglycerides  
 

  
 
The figure shows median change in fasting triglycerides from enrollment (W0) to Week 57 and Week 105 by 
study arm.  Bars at Week 57 and 105 indicate the median (center horizontal line) and interquartile range (IQR, 
top and bottom of bars).  Brackets represent median change (IQR) from baseline for each study arm.  
 
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC: emtricitabine; IQR, interquartile range.  
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Figure S9. Changes in fasting lipids: Low density lipoprotein (LDL) cholesterol  
 

  
 
The figure shows median change in fasting low density lipoprotein (LDL) cholesterol from enrollment (W0) to 
Week 57 and Week 105 by study arm.  Bars at Week 57 and 105 indicate the median (center horizontal line) 
and interquartile range (IQR, top and bottom of bars).  Brackets represent median change (IQR) from baseline 
for each study arm.  
 
Abbreviations: LDL, low density lipoprotein; TDF, tenofovir disoproxil fumarate; FTC: emtricitabine; IQR, 
interquartile range. 
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Figure S10. Changes in fasting lipids: High density lipoprotein (HDL) cholesterol 
 

 
 
The figure shows median change in fasting HDL cholesterol from enrollment (W0) to Week 57 and Week 105 
by study arm.  Bars at Week 57 and 105 indicate the median (center horizontal line) and IQR (IQR, top and 
bottom of bars).  Brackets represent median change (IQR) from baseline for each study arm.  
 
Abbreviations: HDL, high density lipoprotein; TDF, tenofovir disoproxil fumarate; FTC: emtricitabine; IQR, 
interquartile range. 
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Figure S11. Changes in fasting glucose  
 

  
 
The figure shows median change in fasting glucose from enrollment (W0) to Week 57 and Week 105 by study 
arm.  Bars at Week 57 and 105 indicate the median (center horizontal line) and interquartile range (IQR, top 
and bottom of bars).  Brackets represent median change (IQR) from baseline for each study arm.   
 
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC: emtricitabine; IQR, interquartile range. 
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Figure S12. Median changes in weight (kg) from baseline (W0) to W105 
 
 

 
 
The figure shows median change in weight from enrollment (W0) to Week 105 by study arm.  Bars at indicate 
the median (center horizontal line) and interquartile range (IQR, top and bottom of bars). Linear mixed-effects 
regression analysis used to determine mean weight change.  
Abbreviations: CAB, cabotegravir; TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; IQR, interquartile 
range. 
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Table S1. Reasons for permanent study product discontinuation by step and arm 

 Overall 
(n=4566) 

Cabotegravir 
(n=2282) 

TDF/FTC 
(n=2284) 

Participants who permanently discontinued study product 
during steps 1 and 2 

908 
(19.9%) 445 (19.5%) 463 

(20.3%) 
    
Participants who permanently discontinued study product 
during step 1 318 (7.0%) 140 (6.1%) 178 (7.8%) 

One or more reactive HIV test results or acute HIV 
infection suspected 4 (1.3%) 2 (1.4%) 2 (1.1%) 

Reported use of prohibited concomitant medication 3 (0.9%) 1 (0.7%) 2 (1.1%) 
Participant is unwilling or unable to comply with required 

study procedures 
150 

(47.2%) 70 (50.0%) 80 (44.9%) 

Participant is currently using or planning to use PrEP or 
PEP 1 (0.3%) 0 (0.0%) 1 (0.6%) 

Low oral adherence* 72 (22.6%) 26 (18.6%) 46 (25.8%) 
Clinical AE (protocol mandated) 12 (3.8%) 8 (5.7%) 4 (2.2%) 
Laboratory AE (protocol mandated) 13 (4.1%) 6 (4.3%) 7 (3.9%) 
CMC recommendation based on a clinical event 4 (1.3%) 1 (0.7%) 3 (1.7%) 
CMC recommendation based on a laboratory value 7 (2.2%) 5 (3.6%) 2 (1.1%) 
CMC recommendation based on a psychosocial 

concern 2 (0.6%) 1 (0.7%) 1 (0.6%) 

Other 50 (15.7%) 20 (14.3%) 30 (16.9%) 
    
Participants who permanently discontinued study product 
during step 2 

590 
(12.9%) 305 (13.4%) 285 

(12.5%) 
Missing product hold form 42 (7.1%) 20 (6.6%) 22 (7.7%) 
One or more reactive HIV test results or acute HIV 

infection suspected 55 (9.3%) 14 (4.6%) 41 (14.4%) 

Reported use of prohibited concomitant medication 9 (1.5%) 4 (1.3%) 5 (1.8%) 
Participant is unwilling or unable to comply with required 

study procedures 
197 

(33.4%) 100 (32.8%) 97 (34.0%) 

Clinical AE (protocol mandated) 23 (3.9%) 11 (3.6%) 12 (4.2%) 
Laboratory AE (protocol mandated) 76 (12.9%) 35 (11.5%) 41 (14.4%) 
Injection site reaction 23 (3.9%) 23 (7.5%) 0 (0.0%) 
CMC recommendation based on a clinical event 6 (1.0%) 3 (1.0%) 3 (1.1%) 
CMC recommendation based on a laboratory value 18 (3.1%) 10 (3.3%) 8 (2.8%) 
Participant request for injection intolerance (AE or ISR 

not protocol mandated) 27 (4.6%) 27 (8.9%) 0 (0.0%) 

Other 
114 

(19.3%) 58 (19.0%) 56 (19.6%) 

* Defined as <50% of pills taken in step 1  
† Includes only adverse events reported by ≥5% of participants in either arm. 
 
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; CMC, Clinical Management 
Committee; HIV, human immunodeficiency virus; AE, adverse event; ISR, injection site reaction 
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Table S2. Participant Deaths 
 
No. Age Cohort Arm Region Visit Summary 
1 28 MSM TDF/FTC Africa Step 1 Homicide 
2 45 MSM TDF/FTC Latin America Step 2, Week 

19 
Homicide (presumed) 

3 26 MSM TDF/FTC United States Step 2, Week 
35 

Spontaneous intracerebral 
hemorrhage  

4 23 MSM CAB Asia Step 2, Week 
17 

Suspected 
methamphetamine 
overdose 

5 34 MSM CAB Latin America Step 2, Week 
57 

Death due to aspiration of 
foreign body 

6 31 TGW CAB Latin America Step 2, Week 
17 

Homicide 

7 33 MSM TDF/FTC Africa Step 2, Week 
9 

Traumatic pedestrian 
accident  

8 55 MSM TDF/FTC United States Step 2, Week 
73 

Complications of myocardial 
infarction 

9 53 MSM TDF/FTC Africa Step 3, Week 
24 

Homicide 

10 35 MSM TDF/FTC United States Step 2, Week 
131 

Traumatic pedestrian 
accident  

11 19 MSM CAB Latin America Step 2, Week 
55 

Homicide 

  
Abbreviations:  No, number; MSM, men who have sex with men; TGW, transgender women; CAB, 
cabotegravir; TDF, tenofovir disoproxil fumarate; FTC, emtricitabine 
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Table S3. Study product discontinuation due to injection site reactions (ISRs) - CAB arm  
 

  
Number of 
Participants 

Number 
Discontinued 
due to ISR 

Percentage 
discontinued 
due to ISRs 95% CI 

Overall 2117 50 2.4% (1.7%, 3.0%) 

Maximum grade ISR reported    
   None 393 0 0.0% (0.0%, 0.0%) 
   Grade 1 715 1 0.1% (-0.1%, 0.4%) 
   Grade 2 955 26 2.7% (1.7%, 3.8%) 
   Grade 3 54 23 42.6% (29.4%, 55.8%) 
     

  
 Abbreviations: CAB, cabotegravir; ISR: CI, confidence intervals 
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Table S4. Baseline sexually transmitted infections 
  

Overall Cabotegravir TDF-FTC 
Enrolled participants* 4566 2282 2284 
    
Syphilis 

 
 

 

     Tested – no. (%) 4556 (99.8) 2277 (99.8) 2279 (99.8) 
     Diagnosed with active syphilis – no. (%) 237 (5.2) 122 (5.4) 115 (5) 
Gonorrhea (urine) 

 
 

 

     Tested – no. (%) 4561 (99.9) 2281 (>99.9) 2280 (99.8) 
     Positive – no. (%) 31 (0.7) 13 (0.6) 18 (0.8) 
Gonorrhea (rectal) 

 
 

 

     Tested – no. (%) 4561 (99.9) 2281 (>99.9) 2280 (99.8) 
     Positive – no. (%) 298 (6.5) 148 (6.5) 150 (6.6) 
Chlamydia (urine) 

 
 

 

     Tested – no. (%) 4561 (99.9) 2281 (>99.9) 2280 (99.8) 
     Positive – no. (%) 123 (2.7) 66 (2.9) 57 (2.5) 
Chlamydia (rectal) 

 
 

 

     Tested – no. (%) 4561 (99.9) 2281 (>99.9) 2280 (99.8) 
     Positive – no. (%) 505 (11.1) 248 (10.9) 257 (11.3) 
Hepatitis B virus    
     Tested – no. (%) 4562 (99.9) 2280 (99.9) 2282 (99.9) 
     Non-immune (HBsAb-/HBcAb-) 1729 (37.9) 872 (38.2) 857 (37.6) 
     Vaccine induced immunity (HBsAb+/HBcAb-)  2304 (50.5) 1164 (51.1) 1140 (50) 
     Isolated HBcAb+ 64 (1.4) 29 (1.3) 35 (1.5) 
     Natural immunity (HBsAb+/HBcAb+) 422 (9.3) 193 (8.5) 229 (10) 
     Other 43 (0.9) 22 (1.0) 21 (0.9) 

 
*Inappropriately enrolled participants and participants with invalid identification numbers due to 
duplicate screening or enrollment are excluded.  
Participants with detected hepatitis B surface antigen (HBsAg) at screening were excluded from 
enrollment. Participants without immunity to hepatitis B Virus were referred for vaccination according to 
local standards of care. 
Abbreviations: TDF, tenofovir disoproxil fumarate; FTC: emtricitabine; HBsAb, hepatitis B surface 
antibody; HBcAb, hepatitis B core antibody 
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Table S5. Incident sexually transmitted infections 
 
 Overall Cabotegravir TDF-FTC 
Enrolled participants* 4566 2282 2284 
    
Syphilis 

 
 

 

     Person years – no.  5531 2776 2755 
     Rate per 100 person-years† 16.7 16.6 16.7 
Gonorrhea (urine)    
     Person years – no.  5464 2746 2718 
     Rate per 100 person-years† 2.45 2.77 2.13 
Gonorrhea (rectal)    
     Person years – no.  5434 2725 2709 
     Rate per 100 person-years† 11 11.1 11 
Chlamydia (urine)    
     Person years – no.  5463 2745 2718 
     Rate per 100 person-years† 4.56 4.44 4.67 
Chlamydia (rectal)    
     Person years – no.  5435 2725 2710 
     Rate per 100 person-years† 16.8 15.8 17.8 
Hepatitis C virus    
     Person years – no.  4105 2050 2056 
     Rate per 100 person-years† 0.54 0.49 0.58 

 
*Inappropriately enrolled participants and participants with invalid identification numbers due to 
duplicate screening or enrollment are excluded.  
†Person-years are calculated from enrollment to the latest visit with a test result (either positive or 
negative). 
Note: Testing for bacterial sexually transmitted infections was performed every six months after 
enrollment. This summary also includes STI tests that were not planned but were performed by sites 
due to suspected infections. For the bacterial STI’s, the same participant can be infected more than 
once. Although we did not assess HBV systematically, there were eight reported cases of acute HBV 
during the primary analysis period. Three of these cases occurred in participants randomized to the 
TDF/FTC arm; five occurred participants randomized to the CAB arm.  
Abbreviations: no, number; TDF, tenofovir disoproxil fumarate; FTC, emtricitabine; STI, sexually 
transmitted infection; HBV, Hepatitis B virus; CAB, cabotegravir. 
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