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I Protocol Synopsis

STUDY DESCRIPTION

A multi-centered follow-up study of the effectiveness of human papillomavirus (HPV) vaccine and examination
of primary high-risk (hr) HPV screening (PHS) and reflex triage strategies among vaccinated and unvaccinated
women living with HIV (WLHIV) who are currently or previously enrolled in PHACS-affiliated studies or non-
PHACS-affiliated participants recruited from LiVes LLC-affiliated clinics.

STUDY AIMS

¢ Aim 1: To examine the effectiveness of HPV vaccine in WLHIV based on the following outcomes: 3-year
cumulative risk of (i) vaccine-hrHPV types that persist 12 months or longer, and (ii) histologic (h) Cervical
Intraepithelial Neoplasia (CIN) 2+.
We hypothesize that HPV vaccination will be effective in reducing the risk of these outcomes, but the impact
of vaccination will be lower in WLHIV than reported for the general population. Younger age at the time of
vaccination will have greater effectiveness.

¢ Aim 2a: To examine and compare the sensitivity (Se), specificity (Sp), positive predictive value (PPV), and
negative predictive value (NPV) to detect hCIN 2+ immediately or in 3 years in PHS-positive WLHIV using
provider-collected specimens for the four reflex strategies: (i) cytology/pap, (ii) hrHPV extended genotyping,
(iii) p16/Ki-67 dual-staining cytology/pap, and (iv) hrHPV/host methylation levels. We will also assess
whether HPV vaccination modifies these performance characteristics.

We hypothesize that cytology/pap and dual staining will have a poorer performance than methylation and
genotyping to detect hCIN 2+ and these performance characteristics will be modified by HPV vaccine status.

e Aim 2b: To examine the Se, Sp, PPV, and NPV in self-collected PHS+ samples for hCIN 2+ detection focusing
on methylation and hrHPV genotyping.
We hypothesize that methylation and high-risk genotyping will have strong performance characteristics in self-
collected PHS positive specimens.

SAFETY MONITORING

* Routine team monitoring of any adverse impact of the study will rely on the PHACS Query and Notification
System (QNS), a real-time web-based interactive reporting system.

SAMPLE SIZE

Approximately 810 WLHIV greater than or equal to 21 years of age, to less than or equal to 45 years of age

currently or previously enrolled in PHACS-affiliated studies or non-PHACS-affiliated participants recruited from

LiVes LLC-affiliated clinics, will be tested for hrHPV using a Food and Drug Administration (FDA)-approved

primary hrHPV screening test from self-collected specimens.

e Women testing hrHPV-positive (also called PHS-positive) initially will be asked to complete a baseline visit and
up to three annual follow up clinic visits for colposcopy.

¢ Women testing hrHPV-negative at the first self-collection will be asked to participate in a second PHS test 12
months after the initial negative results. If hrHPV-positive, they will be asked to attend a baseline visit and up
to three annual follow up clinic visits for colposcopy.

— We expect that 520 women who screen hrHPV-positive from either the first or second screen and agree to
the follow-up study (will complete a baseline and up to three annual clinical visits that include colposcopy.
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e Women who are PHS-negative on both tests will be mailed an annual self-sampling kit for research HPV
genotyping for up to 3 additional years. We expect N=238 in this group.

STUDY ASSESSMENTS
Primary hrHPV Testing 1 and 2 (if necessary):

e Self-swab collection kits will be provided to participants, and
e Site Coordinator will:
— Interview the participant to obtain current ART use and HPV vaccination history.
— Perform medical chart abstraction for most recent CD4 count and HIV viral load, and HPV vaccination
history.
Participants Positive for hrHPV (at Testing 1 or Testing 2): Baseline and follow-up colposcopy study visits during
which the following procedures and evaluations will be conducted:

e Reproductive Health and Tobacco Use self-administered online survey;
e Site Coordinator re-interview to obtain current ART use and HPV Vaccination History;
e Perform medical chart abstraction for most recent CD4 count and HIV viral load, HPV vaccination history,
and reproductive health.
e Standard colposcopic examination:
— Documentation of standard colposcopic examination features
— Visual inspection for vulvar, vaginal, and cervical lesions and warts
e Specimen collection:
— Cervical biopsies of acetowhite areas based on ASCCP Colposcopy Guidelines (if indicated)
— Routine cytology/pap
— One unstained cytology/pap slide at baseline only
— One cervical sample (endocervical/exocervical cells) for repository and biomarker evaluations
— Cervical vaginal lavage with normal saline for repository
e Cervical biopsy specimen(s), if obtained:
— Adiagnostic read by the local pathology laboratory
— Original histology/biopsy slide or an additional paraffin embedded section on a slide from each biopsy
specimen to be sent to the Central Pathology Laboratory at UCLA for standardized research reading
e STl testing results if obtained as part of standard of care.

ENROLLMENT AND OUTCOME

e Women will be contacted and invited by the LiVes LLC site coordinator (SC) either by phone or in person. For
those who agree and are eligible, consent will be obtained according to the standards of the single
Institutional Review Board (sIRB) of record, the Harvard Longwood Campus (HLC) IRB, and local IRB policy, as
applicable.

e Consented participants will be enrolled to the study through the Frontier Science Study Enrollment System
(SES). Home sampling kits for hrHPV testing will be mailed to consented participants by the SC with
instructions. Alternatively, participants can come to the clinic for self-collection and the SC will mail their
samples to centralized laboratory. For those who collect samples at home, the participant will mail their
collected sample to centralized laboratory for hrHPV testing. The local SC will be informed of the results by the
UCLA study coordinator through secure communications. Those screened hrHPV-positive will be notified of
their results by the SC and scheduled for an in-person baseline visit and up to three annual follow-up visits
that include a colposcopy (and biopsy, where indicated). Outcomes are 3-year cumulative risk of (i) vaccine-
HPV types that persist 12 months or longer, and (ii) histologic CIN 2+.

e If the PHS test is negative at Testing 1, participants will be asked to retest either in clinic or at home the
following year with the same procedure as for Testing 1. If hrHPV-positive at Testing 2, they will be scheduled
for a baseline and annual follow-up visits—the same as the colposcopy visits described above for hrHPV-
positive.

o If hrHPV test is negative at Testing 2, the SC will mail participants a self-sample kit annually (starting the next
year) for up to 3 years for research hrHPV testing to address Aim 1, but these will not be used for recruitment
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into the baseline and follow-up study. Results will not be shared with these participants, as they are research
tests with no clinical implications. Participants will self-collect specimens in clinic or at home and send the
specimen to the UCLA Department of Pediatrics.

DATA COLLECTION

Study data will be collected through hrHPV testing, colposcopic examination, interviews, surveys, medical
abstraction, and PHACS-affiliated datasets.
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I Protocol Schema

Recruitment/Enrollment

o WLHIV aged 21 years up to and including 45 years old with an intact cervix currently or previously
enrolled in PHACS-affiliated studies or non-PHACS-affiliated participants recruited from LiVes LLC-
affiliated clinics will be identified. Study staff will contact/approach potential participants and obtain
informed consent.

o Eligible participants will be enrolled for primary hrHPV screening (PHS) using a self-collected sample. PHS
testing will be done at a centralized laboratory.

e Participants who test positive for PHS will be scheduled for a baseline colposcopy examination which
includes cytology/pap

¢ and biopsies, if indicated, repository specimens for biomarker testing, and will complete
surveys/questionnaires.

e Participants negative for PHS will be asked to obtain another self-collected sample 1 year later. If
positive, a baseline examination, as above, will be scheduled.

e Participants who are hrHPV-negative on the first and second testing will be asked to continue to obtain
annual self-collected sample for research purposes only for the next 3 years.

4

Study Evaluations for Those with PHS Positive Results

e Standard colposcopic examination and specimen collection that include documentation of standard
colposcopic features, visual inspection for lesions and warts, collection of routine cytology/pap,
unstained cytology/pap slide, CVL, and endo/exocervical cells for biorepository, and cervical biopsy and
histology/biopsy, when indicated.

e Administration of the Reproductive Health and Tobacco Use Online Survey and HPV Immunization and
Current ART Questionnaire via interview by study staff.

e Cervical biopsy specimens obtained from the local pathology laboratory, namely a histology/biopsy slide
from each biopsy specimen or a slice from the paraffin embedded tissue will be sent to the Central
Pathology Laboratory at UCLA for standardized research reading.

— If at the baseline or any follow-up colposcopy visit a participant is diagnosed with CIN 2 or worse on
biopsy, the participant will be discontinued from the study and referred for SOC.

— If the participant is found to have CIN 1 or less at baseline or follow-up colposcopy visits, the participant
will be scheduled for a similar colposcopic examination annually until the end of study (2028).

v

Data for Analysis for Those with PHS Positive Results

e Study data collected through the questionnaire and online survey.

» Data from the standard colposcopic examination and specimen testing.

¢ Most recently documented CD4 count and HIV viral load, HPV vaccination history, all available previous
cytology/pap and histology/biopsy results, and ST testing results if obtained at the colposcopic
examination as part of standard of care.

* Medication history, CD4 counts, HIV viral load, tobacco use history, and types of contraceptive used.
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I 1. Introduction

1.1 Study Background

Malignancies of the cervix are the fourth leading cause of cancer incidence and mortality in women
worldwide with an estimated 500,000 new cases and over 300,000 deaths in 2018. Women living
with HIV (WLHIV) are at particularly high risk.1-7? While combination antiretroviral therapies
(cART) has reduced the risk of human papillomavirus (HPV)-associated cancers in WLHIV, the
incidence of HPV-associated malignancies is five- to six fold higher in this vulnerable group
compared to women who are human immunodeficiency virus (HIV)-negative.>7 These women
represent a major part of the burden of Cervical Intraepithelial Neoplasia (CIN) 2+ in this
population, even years following what appears to be successful treatment.8° The proposed study
will focus on the two most important global strategies to reduce cervical cancer (CC) incidence and
mortality, namely HPV vaccines and CC screening. This study will identify clinically relevant disease
end points in HPV-vaccinated versus HPV-unvaccinated WLHIV and utilize these clinical data to
establish optimal screening algorithms. We will achieve these goals by leveraging a unique
resource, Pediatric HIV/AIDS Cohort Study (PHACS) and four affiliated studies: Surveillance
Monitoring for ART Toxicities (SMARTT), which is a longitudinal study of WLHIV enrolled along
with their HIV-exposed but uninfected offspring; Adolescent Master Protocol for Participants 18
Years of Age and Older (AMP Up), which remains by far the largest U.S.-based cohort of women
living with perinatal HIV (WLPHIV); AMP Up Lite, which is a prospective cohort study for young
adults with perinatal HIV infection; and Health Outcomes around Pregnancy and Exposure to
HIV/ARVs (HOPE), which is enrolling WLHIV between ages 18 to 40 years old.

1.2 Study Rationale
1.2.1 HPV Vaccines

Although HPV vaccines are highly effective in the general population, their efficacy/ effectiveness in
WLHIV is largely untested. HPV vaccine studies in WLHIV have, to date, almost exclusively focused
on immunogenicity and safety, demonstrating that seroconversion rates and safety are similar to
HIV uninfected women; whereas, antibody titers are lower in persons with HIV.10-15 More
specifically, there is a paucity of effectiveness studies in WLHIV targeting clinically accepted HPV or
disease end points, such as vaccine-type HPV persistence and CIN 2+. Of note, our prior study in
adolescent and young WLPHIV in AMP Up found not only lower antibody titers but also a fivefold
higher rate of low-grade abnormal cytology/pap in young WLHIV than among HIV-negative
controls—including those vaccinated prior to their sexual debut (see Section 1.2.2 below).16 The
majority of AMP Up WLHIV at that time were too young for development of CIN 2+ but are of age
now and will be our target population in this study.

In an open-label one-arm study, McClymont et al.15 found a rate ratio (95% confidence interval [CI])
of 11.7 (2.6-52.1) for HPV type persistence in WLHIV vaccinated with quadrivalent (4vHPV) vaccine
compared to rates in vaccinated HIV-negative published in the literature demonstrating reduced
efficacy in WLHIV. The limitations noted were the design of comparing local HPV-vaccinated
WLHIV with only summary values from referenced articles. In the only randomized controlled trial
(RCT) of the 4vHPV vaccine to include women living with HIV, Wilkin et al.14 enrolled 575 persons
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living with HIV aged =27 years to examine anal HPV persistence and anal high-grade squamous
intraepithelial lesions (HSIL). The trial was halted based on futility showing no efficacy of the HPV
vaccine for either persistence or HSIL. Hidalgo-Tenorio et al.1” conducted an RCT trial of 129 men
who have sex with men (MSM) with HIV and found that the vaccine and placebo arms did not differ
by HSIL or genital wart incidence over the 48 months of follow-up. Paleky et al.18 conducted a one-
arm study of 4vHPV in 260 MSM with HIV, 18-26 years of age, and reported that none of the
participants who were serologically naive at baseline for 4vHPV types were found to develop low-
grade squamous intraepithelial lesions (LSIL) or HSIL related to vaccine-HPV-types over 24
months. Overall, the limited current data among WLHIV are insufficient to make strong conclusions
regarding efficacy/effectiveness of 4vHPV or other HPV vaccines. To address these gaps, the
current study will compare vaccinated versus unvaccinated WLHIV with detailed hrHPV and
histologic classification over 3 years of follow-up to examine whether the HPV vaccine is effective in
preventing hrHPV persistence, an accepted definition used within the HPV vaccine literature,!s as
well as histologic (h) CIN 2+ lesions.

1.2.2  Antibody Titer in HPV-Vaccinated Young Women Living with Perinatal HIV and
Incidence of Abnormal Cervical Cytology/pap

Utilizing PHACS data, we measured HPV vaccine-type antibody levels from stored sera in 310 young
persons with perinatal HIV (PHIV) and 148 youth who were perinatally HIV-exposed but uninfected
(PHEU).16.19,20 Geometric mean titers (GMTs) were lower for all HPV vaccine types in the PHIV
youth. However, GMT were similar whether participants received one, two, or three doses (Figure 1).
Lack of association with dose remained true
even when adjusting for age at Figure 1. Antibody GMTs with 95 percent Cls
vaccination—a known factor influencing according to HPV type, by dose and
GMT.21 For all four types, younger age and cohort

lower HIV viral load at first vaccine dose
and fewer years from last vaccine dose to
sample collection were each independently tooo

associated with higher GMT. Among the .
females, the cumulative prevalence of 2
abnormal cervical cytology/pap (ASCUS+) -

in those vaccinated was almost 60 percent
for WLPHIV and 4 percent for PHEU.16
Among the 56 WLPHIV and 7 PHEU who
were sexually active and 4vHPV vaccinated,
33 WLPHIV and 1 PHEU had abnormal
cervical cytology/pap with the majority N P —
(88%) being ASCUS/LSIL. No S
histology/biopsy was available. Uil s 82 dises 83 dses

HMV & HPY 11

Antibody titer (mMU/mL)

* p<0.05; **p<0.01; ***p<0.001 for PHIV vs. PHEU
When restricted to those who initiated

vaccination prior to sexual debut, the Incidence Rate Ratio (IRR) was attenuated but WLPHIV
continued to be at higher rate for abnormal cytology/pap (IRR=3.0,95% CI 0.4 to 25.7). The
number of vaccine doses, GMT, and number of sexual partners were not associated with abnormal
cytology/pap. The data suggested abnormal cytology/pap was associated with low CD4, high viral
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load, and lack of cART at first vaccination dose. The lack of observed vaccine effectiveness in the
girls was alarming. It may be that the abnormal cytology/pap is due to non-vaccine-HPV-types, the
lower titers are not protective, and/or the antibodies generated in WLPHIV are dysfunctional.22-25
WLPHIV are heavily antiretroviral therapy (ART)-experienced with often incomplete immune
reconstitution.25 Of note, WLHIV are vulnerable to hrHPV types (e.g., HPV 58) not found in current
HPV vaccines.?¢ [t is also plausible that the hrHPV infections were acquired perinatally. Perinatal
transmission of hrHPV has been well-documented; however, the vast majority are transient.27-33
Unfortunately, there are no large mother-infant studies of WLHIV. In a small study, our group
detected hrHPV in the genitals of 30 percent of the PHIV girls aged 2-18 years who never reported
sexual contact compared to 7 percent of HIV-negative girls,34 suggesting that infants with HIV may
experience persistent perinatally transmitted hrHPV infection after exposure during delivery3s and
their own immunosuppression. Including WLPHIV in studies, such as we propose, is clearly
warranted.

1.2.3  Cervical Cancer Screening (CCS)

CCS remains one of the mainstays in reaching the World Health Organization’s (WHO)’s goal to
eliminate CC. The primary goal of CCS in the United States is to identify the precancers CIN graded as
2 or 3 (CIN 2, CIN 3), which if left untreated have a high risk for progression to cancer.3¢ While most
researchers believe that CIN 3 is the true precancer, because of the difficulty in distinguishing CIN 2
from CIN 3 objectively, most clinical algorithms use CIN 2 as a threshold for treatment, with the
exception in women concerned about fertility.3¢-39 Table 1 summarizes the United States Preventive
Services Taskforce (USPSTF), American Society for Colposcopy and Cervical Pathology (ASCCP), and
American Cancer Society (ACS) recommendations for CCS in the general population. Each of the
groups recommend primary hrHPV screening (PHS) as a preferred method due to its higher
sensitivity and negative predictive value compared to cytology/pap.384041 Worldwide, PHS is fast
becoming the norm for CC screening, in part due to the declining specificity of cytology/pap in HPV-
vaccinated women.*? One of the remaining hurdles to global implementation of PHS is its low positive
predictive value (PPV), ranging from 15 to 28 percent,*3-45 thus the need for cost-effective triage
strategies to avoid unnecessary colposcopy procedures. For example, current Food and Drug
Administration (FDA)-approved reflex strategies following a positive PHS include genotyping for
hrHPV 16/18 and cytology/pap. Women positive for hrHPV 16/18 or who have atypical squamous
cells of undetermined significance or more severe lesions (ASCUS+) are triaged to immediate
colposcopy, whereas those with non-HPV 16/18 hrHPV that are cytologically normal are triaged to
surveillance with screening in 1 year. A third triage technology recently approved by the FDA is
intracellular dual-immunocytochemistry staining for p16 and Ki-67 (CINtec® PLUS Cytology/pap,
Roche),* which indicates cell cycle deregulation, a hallmark of transforming hrHPV infections.4”
Several studies show that triage using dual staining has a higher specificity and PPV than
cytology/pap alone for detection of CIN 2+, especially in young women.*8-52 To date, ASCCP has yet to
incorporate dual staining to its management guidelines pending further data analysis of its
performance.
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Table 1. Cervical cancer screening guidelines

Recommendation

Age to screen (years)

Alternative**

Cotestingq5yor

ACS 2020 PHS* g 5 years 25-65
4=y Cytology/pap q 3y
Cytology/pap q 3 years 21-29
2
USPSTF2/ACOG/ASCCP PHS q 5 years 30-65 As above

* Must be FDA-approved test: Roche Cobas, BD Onclarity and Abbott Alinity
** Alternative only if primary HPV limited access
1 American Cancer Society

2 United States Preventive Services Taskforce guidelines 2018
1.2.4 Cervical Cancer Screening in WLHIV

As with hrHPV-associated cancers, rates of hrHPV infections and their associated abnormal
cytology/pap are elevated in WLHIV, making efficient CCS strategies a challenge.1-7.53 Rates of
hrHPV infections range between 30 percent and 70 percent, and rates of abnormal cytology/pap
range from 24 percent to 51 percent.>+62 WLPHIV have equally high rates of hrHPV and abnormal
cytology/pap as women who acquired HIV horizontally.1.56-58 Drs. Moscicki and Strickler are active
members of a working group for the U.S. Department of Health and Human Services (HHS) that
develops guidelines for CCS and triage of abnormal cytology/pap for WLHIV
(https://clinicalinfo.hiv.gov/en/guidelines /hiv-clinical-guidelines-adult-and-adolescent-
opportunistic-infections/whats-new). Recommendations differ from the general population in
several ways including screening starting at 21 years (vs. 25 years per ACS), shorter intervals
(ranging from 1 to 3 years vs. 5 years), and referral of low-grade (L) SIL regardless of age.
Currently, cytology/pap alone (without hrHPV testing) is recommended up to 29 years of age, and
cotesting or cytology/pap alone is recommended in women over 30 years of age. The low
sensitivity of cytology/pap necessitates referral based on mild abnormalities as a threshold. Sadly,
the large number of WLHIV unnecessarily referred to colposcopy leads to multiple medical and
psychological complications.59-6¢¢ Unfortunately, PHS is not addressed in the guidelines based on
lack of studies to guide recommendations. While there are concerns regarding the high rates of
hrHPV among these women, little data are available on the performance of the triage tests. Most
recently, our research group showed that PHS with hrHPV 16/18 genotyping in adult WLHIV
greatly reduced colposcopy rates compared to cytology/pap alone or cotesting (24% vs. 32% vs.
40%, respectively) with no loss in sensitivity.¢5 Testing for P16/Ki67 also provided encouraging
results. Triage in HPV-vaccinated WLHIV populations may have unique caveats as hrHPV 16
appears to play less of a role in HSIL in WLHIV than the general population and WLHIV are more
likely to have hrHPV types 11, 18, 33,51, 52, 53, 58, and 61, and multiple hrHPV types.6¢

Primary hrHPV Screening in WLHIV. Dr. Strickler’s group was one of the first to publish the
performance of PHS in WLHIV on detection of CIN 2+.65 They enrolled 865 WLHIV (323 from the
Women'’s Interagency HIV Study (WIHS) and 542 from WIHS-affiliated colposcopy clinics). All
participants underwent cytology/pap and hrHPV testing (Roche, Cobas), including hrHPV 16/18
genotyping, and a subsample of women had p16/K67 dual stain. WLHIV who tested hrHPV-positive
or had cytologic ASCUS+ underwent colposcopy, as did a random 21 percent of WLHIV who were
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hrHPV-negative. The mean age was 46 years, median CD4 was 592 cells/uL, and 95 percent used
cART. The sensitivity (Se), PPV, and immediate colposcopy referral (%) for cervical cancer
screening method is shown in Table 2. Current standard cotesting resulted in 29 percent of
colposcopy referrals. PHS alone had the highest referral rate (35%), but with hrHPV 16/18
genotyping, referrals were reduced to 9 percent with little loss in sensitivity. p16/Ki-67
immunochemistry had the highest PPV, 20 percent, but 13 percent specimen inadequacy. These
data support the utility of PHS with reflex hrHPV 16/18 genotyping. As this study had a median age
over 40 years, these findings cannot be generalized to young women, as their hrHPV prevalence
rates are two to three times higher than in these older participants. Our planned study in younger
WLHIV will confirm the value of PHS and would add data on p16/Ki-67 dual staining, as well as
hrHPV extended genotyping and hrHPV /host genome methylation. Dr. Strickler’s group reported an
association between hrHPV methylation and precancer in WLHIV, but this observation has not been
tested for CCS triage.6” Our proposed study will test various algorithms using combinations of each
of these methods to identify efficient triage for hrHPV-positive WLHIV.

Table 2. Cross-sectional sensitivity, PPV, and percentage referred to colposcopy for four

cervical cancer screening approaches for CIN 3+ or CIN 2 with concurrent HSIL

e Cross-sectional indication Sensitivity PPV % Colposcopy
for colposcopy (95% Cl) (95% Cl) referral
Primary HPV screening Any hrHPV+ (71;17?5%) (6%??3%) 35%
PHS genotype HPV 16/18+ (68;:1?3%) (9%13;/;%) 9%
p16/Ki-67 p16/Ki-67+ (60;,2?3%) (13;??0%) 15%
1.2.5 Promising New Strategies for CCS

1.2.5.1 Self-Collection

There is general agreement that hrHPV deoxyribonucleic acid (DNA) testing using self-collected
cervical/vaginal specimens yields similar results to samples collected during a gynecologic exam
and benefits from a higher rate of acceptability.43 68 As a result, there is great interest in the use of
self-sampling for CCS because it bypasses the need for trained healthcare providers and a
gynecologic exam, and is applicable to even limited resource settings in the United States and
internationally. Several countries, including Sweden and the Netherlands, now offer women the
choice to use self-collection versus a provider visit for CCS. The samples can be easily shipped to a
central testing facility. This project will take advantage of the PHACS-affiliated studies where
women are already experienced in collecting intravaginal self-sampling for hrHPV, including
mailing in specimens when convenient (see Section 6.1).
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1.2.5.2 hrHPV Genotyping

There has been recent interest in extending genotyping beyond 16/18. A study by DeMarco et al.”3
showed that hrHPV 31, 33, 35, 52, and 58 have lower risk for CIN 2+ than 16, 18, and 45, but
substantially higher risk for CIN 2+ than hrHPV 39, 51, 56, 59, and 68, which would assist in
differentiating risk among the non-16/18 hrHPV.

1.2.5.3 hrHPV and Host DNA Methylation

Promising recent data in the general population and in WLHIV have shown strong differences in
hrHPV DNA methylation at CpG sites of the viral capsid genes L1 and L2 as well as several human
CpG sites between women with and without CIN 2+.74-84 One of the barriers associated with viral
methylation is the inclusion of all important methylation CpG sites for all high-risk types in a single
assay. A recent study reported on multi-type hrHPV methylation (16/18/31/33/35/39/45/
51/52/56/58/59) demonstrating the feasibility of using methylation as a triage for hrHPV-positive
women.85 Data remain very limited in WLHIV.83 Additional data are needed to better determine the
potential use of this approach for reflex triage following a positive PHS test in WLHIV. Unlike
cytology/pap as a reflex triage test, methylation does not require morphologic assessment and is
therefore suitable for self-collected samples, circumventing the need for a clinical visit.

Dr. Wentzensen, our collaborator from the National Cancer Institute, co-led a study with Dr. Burk at
Einstein School of Medicine to examine combined multi-hrHPV type methylation.85 One of the
challenges of hrHPV methylation is making certain that the CpG changes are relevant to all of the
carcinogenic hrHPV types, especially when used in WLHIV. Dr. Wentzensen and colleagues showed
strong correlation between CIN 3 and methylation for hrHPV types 16, 18, 31, and 45.7486 In a
recent publication, the group examined the feasibility of performing methylation on 12 hrHPV to
triage hrHPV-positive womens85 through a nested case-control study of 30 women with CIN
3/adenocarcinoma in situ and 30 controls with hrHPV but without disease. Controls were selected
based on a single hrHPV type infection for hrHPV types (16/18/31/33/ 35/39/45/51/52/56
/58/59). Next-generation bisulfite sequencing was performed on CpG sites within the L.1 and L2

genes. Methylation CpG sites were identified ] '
that were strongly associated with CIN 3/ Figure 2. Risk of CIN 3 by HPV genotype and

methylation status

adenocarcinoma in situ (AIS) for all 12 types
(ORs ranged from 4.76 to 23 with the majority

of p values <0.001). Figure 2 shows the Bk i iy
elevated risk of CIN 3 by methylation status of - e
12 hrHPV genotypes. They then compared

differences in triage tests (listed in Table 3) for = .

Se (Se fixed at 80% for methylation), specificity =~ = .

(Sp), and PPV and negative predictive value é o > s

(NPV). The risk of CIN 3/AIS was highest in . W .

women testing positive on the 12 type hrHPV g I T : .

DNA methylation test and lowest among those of L L e

positive for either ASCUS+ cytology/pap or LRI e .

hrHPV16/18. CIN 3/AIS risk in the methylation
negatives was similar to cytology/pap and hrHPV 16/18 negative.
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Table 3. Comparison of performance of 12 HPV type methylation to established triage tests

Cytology/pap and .
Cytol HPV16/1 Methylat
ytology/pap 6/18 HPV16/18 ethylation
Either 16 or 18 ASCUS+ or 16 Sensitivity
Threshol ASC
LU SCUS+ positive or 18 positive fixed at 80%
Positivity 48.7% 30.8% 63.7% 38.5%
Sensitivity 76.6% 56.7% 89.9% 80.0%
Specificity 54.1% 71.8% 38.8% 65.6%
PPV 14.3% 16.8% 12.8% 18.9%
1-NPV 4.2% 5.7% 2.5% 3.0%

Source: Clarke et al, Clin Cancer Res 2018

In an internal validation (Figure 3) study including approximately 250 cases (CIN 3) and 300
controls (<CIN 2), the methylation assay achieved good discrimination for detection of CIN 3, with
several sites across most host genes achieving AUCs =0.70. For viral methylation, the assay
achieved good discrimination for detection of CIN 3, with more than 100 CpG sites across all hrHPV
types achieving AUCs 20.75 and several sites achieving AUCs 20.85. In summary, this study
provides important evidence that host and hrHPV DNA methylation may have strong potential as a
triage test for women hrHPV-positive. Strengths include a lower rate of positivity compared to
other triage tests, resulting in fewer unnecessary referrals to colposcopy. Risks of CIN 3+ associated
with a methylation-negative test fell below the current ASCCP threshold set (4.1%) for colposcopy
referral, demonstrating safety of a negative test.39 Methylation assays are especially attractive since
they could be performed on self-collected samples, negating the need for a clinic visit.

Figure 3. Internal validation study of methylation assay for detection of CIN 3
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In summary, understanding vaccine effectiveness is critical to designing appropriate CCS strategies
for WLHIV. For example, new screening strategies are moving toward PHS, which has high
sensitivity but low PPV in the general population, requiring triage tests to increase specificity and
PPV. Given that rates of hrHPV detection are two- to threefold higher in WLHIV, the performance
characteristics of these triage strategies to detect hCIN 2+ are likely to behave differently and will
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be critical to study in WLHIV. As there are few studies comparing triage strategies in HPV-
vaccinated and unvaccinated WLHIV, PHS is currently not recommended in the United States for
WLHIV. We have a unique opportunity to examine vaccine effectiveness in WLHIV by partnering
with PHACS, the largest U.S.-based prospective cohort of WLPHIV, a largely understudied
population, augmented with a large cohort of women who acquired HIV through other modes of
transmission. In addition to vaccine effectiveness, our study design also provides the opportunity to
examine CC screening strategies and the impact of HPV vaccination.
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I 2. Study Aims and Hypotheses

LiVes LLC (PH700) is a multi-centered follow-up study to determine the effectiveness of human
papillomavirus (HPV) vaccine in women living with HIV (WLHIV) and to assess primary high-risk
(hr)HPV screening (PHS) and reflex triage strategies among vaccinated and unvaccinated WLHIV who
are currently or previously enrolled in PHACS-affiliated studies or non-PHACS-affiliated participants
recruited from LiVes LLC-affiliated clinics.

2.1 Aim1

To examine the effectiveness of HPV vaccine in WLHIV based on the following outcomes: 3-year
cumulative risk of (i) vaccine-hrHPV types that persist 12 months or longer, and (ii) histologic (h)
CIN 2+ (CIN 2+ throughout the protocol means “CIN 2 and worse”).

Hypothesis:

We hypothesize that HPV vaccination will be effective in reducing the risk of these
outcomes, but the impact of vaccination will be lower in WLHIV than reported for the
general population. Younger age at the time of vaccination will have greater
effectiveness.

2.2 Aim 2a

To examine and compare the sensitivity (Se), specificity (Sp), positive predictive value (PPV), and
negative predictive value (NPV) to detect hCIN 2+ immediately or in 3 years in PHS-positive WLHIV
using provider-collected specimens for the four reflex strategies: (i) cytology/pap, (ii) hrHPV
extended genotyping, (iii) p16/Ki-67 dual-staining cytology/pap, and (iv) hrHPV /host methylation
levels. We will also assess whether HPV vaccination modifies these performance characteristics.

Hypothesis:

We hypothesize that cytology/pap and dual staining will have a poorer performance
than methylation and genotyping to detect hCIN 2+ and these performance
characteristics will be modified by HPV vaccine status.

2.3 Aim 2b

To examine the Se, Sp, PPV, and NPV in self-collected PHS-positive samples for hCIN 2+ detection
focusing on methylation and hrHPV genotyping.

Hypothesis:

We hypothesize that methylation and hrHPV genotyping will have strong performance
characteristics in self-collected PHS positive specimens.
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I 3. Study Design

3.1 Overall Study Design
3.1.1 Aim1l

Aim 1 will determine the 3-year cumulative risk of (i) vaccine-HPV types that persist 12 months or
longer, and (ii) hCIN 2+. We will implement an investigation of HPV vaccine effectiveness in WLHIV,
comparing all vaccinated and unvaccinated WLHIV Our objective is to determine to what extent
HPV vaccine works in WLHIV to assist in the development of cervical cancer prevention strategies
in this vulnerable population. WLHIV currently or previously enrolled in PHACS-affiliated studies
or non-PHACS-affiliated participants recruited from LiVes LLC-affiliated clinics will be recruited, all
of which include those with non-perinatally or perinatally acquired transmission. To ensure an
adequate number of outcomes and considering the timing of vaccine availability (approved in
2007), we plan to enroll women who are at least 21 years of age and less than or equal to 45 years
of age. Collectively, participants recruited from these four complementary studies will provide a
wide distribution of age groups when our outcomes, hrHPV persistence and CIN 2+, peak.
Moreover, we will have a relatively even distribution of women who are HPV-vaccinated and
unvaccinated. However, we expect younger woman to have a higher rate of vaccination. Consented
WLHIV will be screened using an FDA-approved test for PHS (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 66, 68), and those positive (PHS-positive) will be scheduled to attend a baseline visit and
annual follow up clinic visits for questionnaires/surveys, colposcopy, sample collection, and biopsy
if indicated.

Those PHS-negative will be asked to participate in a second PHS screen the following year and, if
PHS-positive, will also be asked to attend a baseline visit and annual follow-up clinic visits for
colposcopy, sample collection, and biopsy if indicated. Women who are PHS-negative on both
screens will be mailed an annual self-sampling kit for research hrHPV genotyping for 3 additional
years. Qutcomes for Aim 1 include detection of 12 months persistence of vaccine-hrHPV types (all
enrolled) or histologic (h) CIN 2+ cumulatively over 3 years (in those with colposcopic exam). For
estimating the cumulative risk of CIN 2+, we assume that women with two consecutive hrHPV-
negative results will not develop CIN 2+ by 3 years after baseline based on previous studies.3° They
will thus be classified as <CIN 1.

3.1.2 Aim2

Aim 2a will determine the Se/Sp and PPV and NPV baseline assay test results using provider-
collected specimens for detection of hCIN 2+ immediately or in 3 years in PHS-positive WLHIV.

Aim 2b will determine the Se/Sp/PPV and NPV baseline assay test results using self-collected
specimens for host/hrHPV methylation and hrHPV genotyping for hCIN 2+ in PHS-positive WLHIV.

As accurate screening and diagnosis is critical to the worldwide goal of cervical cancer elimination,
we have incorporated examination of triage strategies for PHS—now the preferred approach
worldwide. As previously discussed, PHS in which a hrHPV test is used as the initial screening assay
has high Se but low PPV for CIN 2+, requiring an additional triage test. The current study design will
assess and compare the performance of four reflex triage tests for the detection of CIN 2+ for
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hrHPV-positive women, including the standard Centers for Disease Control and Prevention (CDC)-
recommended screening tests (cytology/pap and/or genotyping for hrHPV 16/18) as well as
additional cutting-edge and experimental screening methods. As described for Aim 1, all PHS-
positive WLHIV will be invited for a baseline visit for colposcopy and biopsy (as indicated based on
acetowhitening results) and will continue to be followed annually for up to 3 years. For Aim 23,
samples will be collected at the baseline colposcopy visit for the four triage tests: (i) hrHPV 16/18
genotyping as well as extended genotyping, (ii) cytology/pap, (iii) dual staining for p16/Ki67, and
(iv) host/hrHPV DNA methylation. Both extended genotyping and methylation assays are not
currently FDA-approved, although both are considered promising. PHS has not been adopted for
WLHIV because of the paucity of relevant data in this vulnerable population, and because the
optimal algorithms for reflex testing in WLHIV have not been determined. Our design will examine
the performance characteristics of these assays in detecting CIN 2+ over a 3-year period. Aim 2b
will use the residual self-sample from the first positive screening PHS to examine the performance
of the two assays not requiring cervical cell morphology, (i) extended hrHPV genotyping and (ii)
host/hrHPV methylation, making this approach attractive since it will avoid a clinic visit for the
collection of triage tests, which is now the norm.

3.2 General Design Considerations

Figure 4 shows the broad design of recruitment and follow-up, and Figure 5 (see Section 3.4)
includes the estimated number of vaccinated and unvaccinated by hrHPV status. Over 3 years of
follow-up, the study is designed to maximize the detection of hrHPV persistence by hrHPV
genotyping, and CIN 2+ by performing annual colposcopy examinations in PHS-positive women. We
chose CIN 2+ since CIN 2+ is currently used as the treatment threshold. Women with CIN 2+ at any
visit will be referred for treatment per standard of care (SOC) and will be considered to have
completed the study. Women with <CIN 1 will be followed annually with colposcopy (and biopsy, if
indicated), research sample collection, medical chart abstraction since the last visit, and
survey/questionnaire completion. The study is also designed to minimize false negative results of a
single PHS by repeat testing in 1 year if initially PHS-negative. For Aim 1, to maximize observation
time to detect persistent hrHPV, all PHS-negative WLHIV will continue to provide an annual self-
sample for hrHPV genotyping for research testing over the 3 years after the initial screening (total
of 4 observations), but those with two consecutive PHS-negative results (Testing 1 and Testing 2)
will not go to colposcopy, as the NPV for CIN 2+ over 5 years after two sequential negative tests is
close to 100 percent.8” For Aim 2a and 2b, only PHS-positive women will be considered for analysis,
since the high sensitivity of PHS is well established. Follow-up of these women will determine the
performances of the provider-collected four triage tests and residual self-collected sample two
triage tests for determining baseline, as well as cumulative CIN 2+. A 3-year window was chosen
since this is the currently recommended CCS interval for WLHIV with normal test results. Women
with hrHPV persistence at the last visit and abnormal cytology/pap (atypical squamous cells of
undetermined significance [ASCUS]+) will also be referred for SOC treatment. Our design will also
enable us to examine whether HPV vaccination status impacts triage strategies.

Although all WLHIV enrolled in the study will either be participants who are currently or previously
enrolled in PHACS-affiliated studies or non-PHACS-affiliated participants recruited from LiVes LLC-
affiliated clinics, we will obtain an informed consent to participate in this study. As shown in Figure
4, home self-sampled cervicovaginal specimens will be used for initial hrHPV testing to reduce
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participant inconvenience and enhance participation.88 Self-collected specimens have been shown
to provide similar results to samples collected by a clinician during a gynecologic examination using
a validated and FDA-approved PHS test,89 and several countries have now adopted self-collection as

a choice for screening.

Figure 4. Study Flow Diagram

Figure 4: Study Flow Diagram
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3.3 Study Population
3.3.1 PHACS-Affiliated Protocols

This study will enroll WLHIV who are currently or previously enrolled in PHACS-affiliated studies
or non-PHACS-affiliated participants recruited from LiVes LLC-affiliated clinics. Nine PHACS sites
were chosen based on their current participant volume and willingness to participate.

e The current PHACS grant will run through July 2025 (P01 HD103133; Principal Investigators
(PIs) Williams, Chadwick, Jao, Hernandez-Diaz), and includes the SMARTT, AMP Up, AMP Up
Lite studies.

e HOPE was given their initial award starting September 2020 through February 2026
(1R01HD101351-01; PIs Williams, Chadwick, Kacanek, Powis).

3.3.1.1 SMARTT

Beginning in 2007, the PHACS SMARTT study began enrolling pregnant WLHIV at 22 U.S.-based
sites. Mothers and their PHEU children are followed longitudinally to study the health of the
mothers in pregnancy and the children with perinatal exposure to HIV and antiretroviral drugs.
Each mother attends scheduled in-person visits (along with their child) at deliveryand 1, 3, 5, 7, 9,
11,13, 15, and 17 years of age when data are collected on physical, behavioral, and mental health.
Serum, plasma, peripheral blood mononuclear cells (PBMCs) and a hair sample are collected for the
PHACS Repository. Among the selected nine sites in AMP Up, seven are also SMARTT sites. There
are currently 2,404 biological mothers with HIV on the study, of whom 1,128 are from the seven
SMARTT sites engaged in this substudy, and 776 of these women are 40 years of age or younger.
We estimate that 50 percent have received at least a single HPV vaccine dose—younger women
having higher rates (90%, mostly with vOhrHPV) than older women (20%, mostly with v4hrHPV).
Of the 776 women 40 years of age or younger, the median age is 34 years (IQR 30, 37), 73 percent
identify as Black, 20 percent as White, and 18 percent report Hispanic ethnicity. Mean CD4 count
during pregnancy among these participants was 589 cell/mm3 and 31 percent were receiving cART
with an integrase inhibitor/entry inhibitor/fusion inhibitor (I1/EI/FI), 38 percent with a protease
inhibitor (PI), 15 percent with a non-nucleoside reverse transcriptase inhibitor (NNRTI), 2 percent
none, and the remaining were other or missing.

3.3.1.2 AMP Up

The PHACS AMP Up Study is a multicenter study designed to evaluate long-term effects of PHIV
infection and ART on numerous health and behavioral domains. Starting in 2007, PHACS initially
enrolled children with perinatally acquired HIV (PHIV) and PHEU aged 7-16 years into the
Adolescent Master Protocol (AMP), and in 2014, AMP Up opened for enrollment for = 18-year-old
persons living with PHIV or PHEU with a modified protocol to accommodate adolescents and young
adults. PHEU are not included in the proposed study. There are currently 350 WLPHIV in AMP Up
across 15 sites in the United States, including Puerto Rico. Approximately 90 percent have been
HPV-vaccinated and the majority (90%) with the nonavalent vaccine (9vhrHPV). Participants in
AMP Up have in-person visits every 3 years with annual chart abstraction and online self-
administered questionnaires. AMP Up has resulted in a rich biorepository including serum, plasma,
peripheral blood monocytes, oral swabs and washes, self-collected vaginal specimens, and urine. Of
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note, AMP Up has an 89 percent retention rate since 2014, and many AMP Up participants regularly
participate in affiliated studies. From the nine clinical recruitment sites for this study, we have 237
active WLPHIV. Their median age is 25 (IQR 23, 30) years. Based on self-report, 21 percent report
Hispanic ethnicity, 71 percent identify as Black, 21 percent as White, and 8 percent as other
racial/ethnic identities. The median CD4 count among WLPHIV in AMP Up is 577 cells/mm3 (IQR
284-821). When ARV regimens are grouped hierarchically, 63 percent are receiving cART with an
II/EI/FI, 15 percent cART with PI, 12 percent cART with NNRTI, 6 percent other antiretroviral
(ARV), and 4 percent no ARV.

3.3.1.3 AMP Up Lite

The PHACS AMP Up Lite study is a prospective cohort study designed to define the impact of HIV
ART on young adults with PHIV as they transition into adulthood. It enrolls young adults living with
perinatal HIV at or beyond their 18th birthday. Approximately 500 PHIV young adults will be
enrolled in the study. The entry visit includes: a) clinical assessments: height, weight, and blood
pressure measurements; b) interviewer-administered medical history questionnaire; c) online
survey on demographics, healthcare access and utilization, transition to adult HIV care, depression,
health-related quality of life, social support, relationships, self-efficacy, HIV-related stigma,
reproductive history, sexual behavior, substance use, ART adherence, fracture history, and self-
reported hearing issues; and d) chart abstraction of medical diagnoses, antiretroviral therapies,
immunizations, CD4, viral load, HIV resistance testing, complete blood count (CBC) profile,
chemistry panel, lipid profile, glucose, pregnancy and pregnancy outcomes, results of sexually
transmitted infection (STI) testing, and abnormal cytology/pap and histology/biopsy in the 12
months prior to entry, history of acquired immunodeficiency syndrome (AIDS)-defining illness and
CDC classification, and mental health diagnoses. Serum, plasma, and PBMCs are collected for the
PHACS Repository. At the annual follow-up visits, participants complete an online survey of
demographics, height and weight, healthcare access and utilization, transition to adult HIV care,
depression, health-related quality of life, social support, relationships, self-efficacy, HIV-related
stigma, reproductive history, sexual behavior, substance use, ART adherence, interval fractures, and
self-reported hearing issues. Chart abstraction at annual visits includes those mentioned above for
the entry visit. At Year 5 only, there is collection of repository specimens: serum, plasma, and
PBMCs. From 2017 until April of 2023, 320 participants living with PHIV have been enrolled in AMP
Up Lite. The retention rate is 97 percent at 48 months and 96 percent at 60 months. At enrollment,
the median age was 25 with 63 percent female; 65 percent self-identify as Black or African
American, 25 percent as White, and 22 percent as Hispanic. At the most recent visit, the median age
was 29 for males and 28 for females, and the ARV regimens were 70 percent combination cART
with integrase strand transfer inhibitor (INSTI)/EI/FI, 10 percent cART with PI, 10 percent cART
with NNRTI, 3 percent other ARV, 3 percent no ARV, and 5 percent missing information. Twenty
percent of females have ever been pregnant. Among those still on study, the median CD4 count was
532 cells/mms3, and 41 percent had an HIV viral load of < 75 copies/mL.

3.3.1.4 HOPE

The PHACS-affiliated study HOPE is a longitudinal observational study designed to evaluate the
health and well-being of WLHIV of reproductive age. HOPE is independent, but affiliated with
PHACS, and is enrolling 18-to-45-year old WLHIV who are nulliparous, pregnant, postpartum, or
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parous but nonpregnant from 12 PHACS clinical sites. That target sample size is 1,630. The
enrollment started in April 2022, and by June 1, 2023, 297 WLHIV were enrolled. For the 297
WLHIV, the median age is 30 (IQR 25, 35) years, 71 percent Black, 25 percent White, and 29 percent
Hispanic ethnicity. The last available median CD4 count was 679 (IQR 428, 919) cell/mm3 and
median logio viral load scale was 1.30 (IQR 1.30, 2.16) copies/mL. Serum, plasma, PBMCs, vaginal
swabs for microbiome, metabolomics, and STI testing; rectal swab for microbiome; and hair, saliva,
and oral swab are collected for the PHACS and HOPE repository. We note that 82 (27.6%) of the
297 enrolled WLHIV in HOPE were not co-enrolled in any other PHACS studies, and thus, WLHIV in
these clinical sites could be additional resources for this study as well.

3.3.2 Non-PHACS Affiliated Recruitment

As the current PHACS P01 grant contract will end July 31, 2025, we are expanding the recruitment
pool to include WLHIV who are known to the current LiVes LLC Sites, and the sites’ affiliated clinics.

3.4 Sample Size

We expect that roughly 621 WLHIV from SMARTT or HOPE and 190 WLPHIV from AMP Up or AMP
Up Lite (Figure 5) will go through screening for hrHPV (based on 20% refusal/ineligible
estimates). As our initial estimates have changed because of the end of PHACS, we expanded our
inclusion criteria so that we believe our estimates will remain the same. The figure has not been
altered to estimate the numbers we expect. We use the assumed 3-year cumulative prevalence-
incidence for each outcome to calculate the minimal effect size between 481 vaccinated and 330
unvaccinated WLHIV. In preliminary findings in AMP Up (see Section 3.3.3), 33 percent had a 3-
year cumulative persistence of any hrHPV type. About 90 percent of these women were vaccinated.
We thus assume 50 percent and 30 percent 3-year cumulative prevalence-incidence of persistence
hrHPV for unvaccinated and vaccinated WLHIV, respectively. As illustrated in Figure 5, there will be
about 281 vaccinated and 235 unvaccinated PHS positive WLHIV who will continue into the follow-
up study.
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Figure 5. HPV Participant Flow Diagram

HPV Participant Flow Diagram

Figure 5. Currently, 237 AMP Up/Lite and 776
SMARTT/HOPE participants are enrolled in
PHACS/HOPE. Assuming 20% will be ineligible/
refuse to participate, 190 AMP Up/Lite and 621
SMARTT/HOPE WLHIV will agree to self-collect
primary HPV screening (PHS). We assume 90%
of AMP Up/lLite and 50% of SMARTT/HOPE
WLHIV  will be HPV-vaccinated and the
remainder unvaccinated.

In ¥1 PHS, we estimate that 50% of the
vaccinated (N=240) and 70% of the
unvaccinated (N=231) will be PHS positive (+).
Those PHS-negative (-) in Y1 are then eligible
for repeat PHS testing in Y2 (241 of the
vaccinated and 99 of the unvaccinated). We
estimate a lower PHS+ rate of 30% in Y2 (n=72
in vaccinated and n=30 in unvaccinated). Total
PHS+ from Y1 and Y2 testing screens is 573; and
total with 2 consecutive PHS- is 238. Of these,
10% of PHS+ will refuse to participate, resulting
in 516 WWH enrolled in the longitudinal follow
up. Estimated CIN 2+ is 82 (35%) unvaccinated
and 28 (10%) vaccinated and hrHPV persistence
is 108 (46%) unvaccinated and 42 (15%)
vaccinated. Lost-to-follow-up is estimated at 3%
per year, so numbers will be smaller.

*Faollow-Up = FU

Currently enrolled
AMP Up/Lite SMARTT/HOPE
N =237 N=776
7 -20% ineligible/
Enroll in PHS refuse to participate
AMP Up/Lite SMARTT/HOPE
N =190 N=621
Vaccinated (Vac) Unvaccinated (Unvac)
AMP Up/Lite (90%) + SMARTT/HOPE (50%) AMP Up/Lite (10%) + SMARTT/HOPE (50%)
N=171 + MN=310 N=19 + N=311
50%+ |—* l 70%+
¥1 PHS positive Y1 PHS positive
N =240 50%- 30%- N=231
PHS negative Y1 Eligible for PHS negative Y1 Eligible for
Y2 Screen Y2 Screen
N=241 N =99
T
J 30%+ L 30%+
Y2 PHS positive PHS negative Y1 & Y2 Y2 PHS positive
N=72 N =238 N=30
Total PHS postive from Y1 and Y2
N=573
l -10% refusal

N = 281 vac + 235 unvac

Total Enrolled into Longitudinal FU

[

|
A 4

=

CIN 2+ <CIN 1 and not
N = 28 vac + 82 unvac persistent

hrHPV persistence
N = 42 vac + 108 unvac

3.5 Study Duration

Recruitment and enrollment are expected to occur over a 24-month period from the date that the
last participating site completes protocol registration, as specified in Section 4.4. The study is
expected to be completed within 5 years. The study visits to be completed by each follow-up
participant are expected to last between 90-120 minutes, including questionnaire and survey
administration, colposcopic examination (with biopsy, if indicated), and cervical specimen
collection. Cervical specimen collection will be done during the time of colposcopy and should take
no more than 2 minutes of additional time.
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I 4. Selection and Enrollment of Study Participants

4.1 Enrollment

Potential participants can be WLHIV who are currently or previously enrolled in PHACS-affiliated
studies or non-PHACS-affiliated participants recruited from LiVes LLC-affiliated clinics. Enrollment
will remain open until the targeted number of participants is enrolled or until enrollment is closed
by the Protocol Team.

When a participant is eligible for the study and informed consent has been obtained, the site will
use the SES at Frontier Science to enter participant and eligibility information. Participants
currently or previously enrolled in one or more PHACS-affiliated studies (e.g., SMARTT, AMP Up,
AMP Up Lite, and/or HOPE) will continue to use their PHACS and/or HOPE participant
identification number (PID). New non-PHACS-affiliated participants will receive a new PID.

Once a participant is confirmed as eligible and enrolled, the SES will generate a study identification
number (SID). In this study, the SID will serve as the participant’s protocol-specific personal
identification number (PIN) that will be used as the participant identifier in web-based
assessments.

4.2 Inclusion Criteria

To be considered eligible for enrollment, an individual must meet the criteria listed below:
e Atleast 21 years of age and less than or equal to 45 years of age;
e  WLHIV regardless of mode of transmission or HPV vaccination status;

e Currently or previously enrolled in PHACS-affiliated studies or non-PHACS-affiliated
participants recruited from LiVes LLC-affiliated clinics;

e Willing to participate and able to provide informed consent;
e Willing to grant access to other PHACS and/or HOPE data, if applicable; and
e Willing to provide access to medical records.

Women with a PHS-positive test (either at PHS Testing 1 or 2) by the centralized laboratory (see
Sections 5.1.1 and 5.1.2) will be scheduled for baseline colposcopic examination. Women with a
history of treated CIN 2+ who are no longer under active surveillance colposcopy per participant
report will be included because of the high rate of CIN 2+ recurrence. These women represent a
major part of the burden of CIN 2+ in this high-risk population, even in the years following what
appears to be successful treatment.10-11

4.3 Exclusion Criteria

To be considered eligible for enrollment, an individual must not meet any of the criteria listed
below:

e (Currently known to be pregnant via self-report at hrHPV screening for initial consent;
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o Special consideration: Women who are not pregnant and enrolled but later test positive on
urine pregnancy test at the baseline colposcopy visit will be asked to defer their colposcopy
until after 6 weeks following the end of the pregnancy. However, pregnancy during follow-
up will be allowed, and guidelines for endocervical curettage (ECC) and treatment will be
followed.3®

e  Women known to have active CIN 2 or greater, undergoing active surveillance with colposcopy
(per participant report);

e Women with known bleeding disorders;
e Women unable to consent for themselves; and

e  Women with a hysterectomy with removal of the cervix will be excluded from the study and, if
such a procedure is conducted during the participant’s study enrollment, the individual will be
censored from analysis at the last visit prior to the hysterectomy and taken off-study.

4.4 Protocol Registration

Prior to implementation of this study, the Harvard Longwood Campus Institutional Review Board
(HLC IRB) will approve the study protocol, including template informed consent forms (ICFs) and
participant-facing documents. Subsequently, the local IRBs at participating sites will cede review of
this study to the HLC IRB through the execution of a reliance agreement. All site-specific
participant-facing materials, including ICF addendums (to incorporate local IRB requirements), fact
sheets, and recruitment materials, must then be reviewed and approved by the HLC IRB. Finally,
sites must receive regulatory approval for protocol registration approval from Westat Regulatory
Affairs (RA). Confirmation of protocol registration must occur before any participant is enrolled in
the protocol. Original, approved regulatory documents must be maintained at the site. This study
will follow the PHACS procedures for protocol registration, which are outlined in the PHACS Manual
of Network Policies and Procedures (MNPP). The MNPP chapter pertaining to protocol registration

can also be found on the PHACS website (https://my.phacsstudy.org).
4.5 Recruitment

Following the achievement of single IRB reliance and approval to enroll in the study, the site
coordinator (SC) will contact the potential participant either by phone or in person to inform them
about this study. Study-specific details, including the information to be collected and the
evaluations and assessments required, will be discussed. If the participant chooses, they can have
the approved script sent to them by email. For those who agree to participate, proper informed
consent will be obtained according to the standards of the HLC IRB and local IRBs, as applicable, as
per Section 4.6 below. If the participant initially refuses to take part in the study, the SC will ask if
they can be contacted in the future to reconsider enrollment.

4.6 Informed Consent

The site’s designated study staff member will discuss details about participation in this study with
eligible participants who indicate an interest in participating, as stated in Section 4.5. This
discussion can occur in person while the participant is in clinic for a SOC appointment or another
PHACS-affiliated /HOPE study visit, or by phone/video conference call.
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Once pre-screening eligibility is determined, study details, including self-sampling, follow-up if
found hrHPV-positive at either first or second HPV self-collection testing, and risks and benefits, the
information and specimens to be collected, and assessments to be completed, will be discussed with
the potential participant, and all questions will be answered during the informed consent process.
Informed consent will be obtained prior to any study-related medical abstraction or evaluations are
performed. Designated study staff will initiate the informed consent process utilizing ICFs that have
been reviewed and approved by the HLC IRB. Consents will only be available in English or Spanish.

The informed consent process may occur in person using a paper ICF at the clinical site if
participants are at the clinic for another purpose (e.g., routine care or other study visit), or remotely
through telephone/video conference call or by electronic ICF (as available). A copy of the signed ICF
will be provided to the participant regardless of the method of obtaining consent. When necessary,
re-consenting may occur when there are protocol modifications requiring re-consent or when the
participant is no longer affiliated with the local clinical site.

If consenting over the phone or via video conference, or online (if available), the consenting process
may include verification of comprehension and will require participants to acknowledge that they
have read and agree to the consent form by initialing specific consenting questions, and by signing
at the end of the consent form. Verification of identification during the consent process will be
confirmed if either consenting remotely or in person. Details are in the PH700 MOP.

A witness may be utilized during the consent process in the following circumstances:

1. When consenting individuals who may be illiterate/low-literate (persons who have
decision-making capacity, but who cannot read /write/see/talk; these participants can
indicate their consent by "making their mark" on the consent form, if appropriate); and

2. If/when a witness is used, the witness will sign the consent form.

A witness will not be used during consent beyond this scenario. As such, the witness signature line
on the consent form will remain blank in those scenarios.

When a witness is used, the witness must be literate and must understand what is being
communicated to the participant in the informed consent. Ideally the witness should be an
impartial third party, someone not connected with/to the research (e.g. not be the person obtaining
consent), impartial to participant and study team, if possible/feasible (e.g. not a family member).

The PH700 Protocol Team will work with the clinical sites and the HLC IRB to ensure that the
remote informed consent process is developed in accordance with sites’ local IRB requirements. If
the online informed consent should occur, clinical site staff will be available for phone consultation
to address questions or concerns. Participants will always be offered the option of coming to the
clinic to consent or re-consent in person. Clinical site staff will monitor whether the mental capacity
of a participant changes throughout the course of the study. Each site employs psychology staff that
can advise when a participant’s competence to give initial or continuing consent is in question, and
sites will contact the HLC IRB and/or their local IRB for guidance.
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4.7 Co-enrollment

Participants in this study may be currently or previously enrolled in PHACS-affiliated studies or
non-PHACS-affiliated participants recruited from LiVes LLC-affiliated clinics

Enrollment of participants who are in this study into other studies (with or without similar
goals/data collection as this study) is at the discretion of the Protocol Co-Chairs and the clinical site
PI. The clinical site PI must take into account any issues that enrollment in the additional study may
require, and which may compromise the participant’s ability to fulfill the requirements of this
study.

Sites must query the Protocol Team through the QNS for permission to co-enroll participants. The
Protocol Team will provide either a “blanket” one-time approval or case-by-case permission for co-
enrollment.
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5. Schedule of Study Evaluations, Description and
Administration
The evaluations and assessments that will be performed as part of this study and their
administration are described below. Refer to Chapter 6, Evaluations and Measures for Those Who

Test Positive on PHS, for details on the study visits and/or time points at which these will be
performed.

5.1 Primary hrHPV at Testing 1 (or Testing 2, if necessary)

After the participant’s consent and enrollment, the next steps are to:

e Obtain self-collected vaginal swab for hrHPV testing from the participant (at home or in the
clinic);

e (oordinator or designee to:

o Conduct phone/in-person interview for HPV vaccination history, current ART use, and age
of first vaginal intercourse; and

o Perform medical chart abstraction for most recent CD4 count, most recent HIV viral load,
and complete HPV vaccination history.

5.1.1 hrHPV-Positive at Testing 1 or Testing 2

5.1.1.1 Baseline Colposcopy Visit and Annual Colposcopy Follow-Up Visits 1, 2, and 3 (if
applicable) for hrHPV-Positive

The baseline colposcopy visit assessment will include the following:
e Urine pregnancy test (if not documented within the last 2 weeks)
e Reproductive Health and Tobacco Use Online Survey

e Medical chart abstraction for prior cervical health issues (cytology/pap, histology/biopsy and
treatment, if applicable)

e Medical chart abstraction for most recent CD4 count and HIV viral load, and HPV vaccination
history since the last visit/chart abstraction, and STI testing results if obtained as part of
standard of care

e (Collection of HPV vaccine history and current ART use (participant-reported via interview)
e Standard colposcopy examination with biopsy per ASCCP guidelines, if indicated

e Routine cytology/pap for local lab

e Unstained cytology/pap slide to be mailed to NIH for dual staining

e Endocervical and exocervical sample for biomarkers and repository

e (ervical vaginal lavage for repository
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e Histology/biopsy reading by local lab and release of slide or new section sent to the University
of California - Los Angeles (UCLA) for central read

The annual colposcopy visit assessments will include all of the above with the exception of
the unstained cytology/pap slide and urine pregnancy testing.

5.1.2 PHS Testing 2: For Those hrHPV-Negative at Testing 1

The PHS Testing 2 for those that are hrHPV-negative at Testing 1 will consist of the following:

e (Contact participant to confirm continued interest in the study and contact/address information
e Obtain re-consent (if needed)

e Self-collected vaginal swab obtained for Year 2 (Testing 2) (at home or in the clinic)

e Phone/in-person interview for HPV vaccination history and current ART use

e Medical chart abstraction for most recent CD4 count and HIV viral load, and HPV vaccination
history since the last visit

5.1.2.1 hrHPV-Positive at Testing 2
5.1.2.1.1 Baseline and Annual Follow Up Colposcopy Visit

For participants whose self-collected swab was hrHPV-positive at Testing 2, the participant will
follow the Baseline Colposcopy and Follow-up visits as described in Section 5.1.1.1 above.

5.1.3 hrHPV-Negative at PHS Testing 1 and 2
After a participant is confirmed to be hrHPV-negative at PHS Testing 1 and 2, the next steps are:

e Self-collected sample obtained annually at hrHPV-negative follow-up visits 1-3 for research
only (at home or in the clinic); therefore, no results will be provided to the participants

e Phone/in-person interview for HPV vaccination history and current ART use

e Medical chart abstraction for most recent CD4 count and HIV viral load, and HPV vaccination
history since the last visit.
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6. Evaluations and Measures for Those Who Test Positive
on PHS

This is a follow-up study that requires up to four in-person study visits. It is preferable for the
colposcopy and baseline study assessments to be scheduled within 60 days following the
participant’s notification of the positive hrHPV test result. However, as it is known that scheduling
specialty care can be difficult, the colposcopy and baseline study assessments may occur outside of
the 60 day window, if dependent on scheduling. An extended window does not impact
data/specimen fidelity; it is meant to minimize disruption to and burden on participants. If/when
this occurs, it will be documented with a note to file in the participant’s record. The situation may
arise for each annual colposcopy exam as well, and therefore, if the follow-up colposcopy cannot be
completed within 12 months +/- 60 days of the previous colposcopy due to scheduling issues, a
note to file will be documented in the participant’s record. If the colposcopy cannot be completed
within 90 days of the target date, query via the QNS. Arrangements should be made so that study
visit evaluations, such as the colposcopic examination, cytology/pap, and histology/biopsy, can be
done at a time other than the participant’s full menses. All research specimens are to be processed
at the clinical sites’ local processing laboratory, entered in the laboratory data management system
(LDMS), and stored until shipment to the PHACS Repository. Specimens will be shipped from the
PHACS Repository for central testing. See the PH700 Laboratory Processing Chart (LPC) and
Manual of Procedures (MOP) for details.

6.1 Flow of Specimen Self-Collection Kits

Clinical study sites will prepare home sampling (specimen collection) kits so that they are
participant-specific. The kits will include the manufacturer’s detailed instructions for self-
collection. The sites will decide how to provide the kits to participants (e.g., mail, in-person clinic
visit, or drop-off). Details can be found in the PH700 MOP.

6.2 HPV Immunization and Current ART Questionnaire

This brief questionnaire will be administered by clinical study site staff as an interview either in
person or by phone. Questions includes history of HPV vaccination, the types and dates of the
vaccination, and current antiretroviral medications. Documentation will be requested, if available.

6.3 Reproductive Health and Tobacco Use Online Survey

The participant will be provided an online survey link to complete questions on sexual/
reproductive behavior and tobacco use. The survey aims to collect the participants’ histories of
smoking, recent sexual behaviors, last menstrual period, tampon use, douching practices, last
vaginal intercourse, recent intravaginal medications, antibiotic use, and contraception use. Two
surveys will be administered: one at baseline visit and another at all of the follow-up colposcopy
visits.
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6.4 Medical Data Abstraction

Medical chart abstraction will be for the most recent CD4 count and viral load prior to the
colposcopy visit and all prior cervical cancer screening tests and cervical histology/biopsy results,
when available. Data will be collected on HPV vaccine history through chart abstraction,
documentation from the participant, and/or self-report. Attempts will be made to verify HPV
vaccine dates, including accessing state registries or obtaining data from outside clinics. If
unavailable, self-reported history will be acceptable, obtained via interview. STI testing results will
be collected if obtained at colposcopy examination as part of standard of care.

6.5 Urine Pregnancy Test at Baseline Colposcopy visit

Participants will have a pregnancy test at the clinic if no test was done within 2 weeks (and
documentation available) before the colposcopic exam. If pregnant at the Baseline visit, the
participant will not be seen as part of the study that day but will be asked to reschedule the visit
after the pregnancy ends. The initial hrHPV-positive test will be valid for the rescheduled
colposcopy. The participant will not need to be retested.

6.6 Colposcopic Examinations at Baseline and Follow-Up

All colposcopists will undergo standardized protocol training for examinations and sample
collection. Eight of the sites already participate in a PHACS hrHPV substudy with trained
colposcopists. All efforts will be made to engage colposcopists already trained by PHACS to support
this project. The examination will begin with documentation of standard colposcopic examination
features. The colposcopist will perform a visual inspection for vulvar, vaginal, and cervical lesions
and warts. Collection for cytology/pap and research triage tests will be performed first, followed by
the colposcopic examination with acetic acid and biopsies to be obtained based on colposcopy
standards® with a minimum of two (up to 4) biopsies directed at regions of acetowhitening. If no
acetowhitening is seen, it is at the discretion of the provider to obtain a random biopsy at the
squamocolumnar junction. Results from the standard colposcopic examination will be shared with
participants per good clinical practices and clinical site study staff will provide referrals if follow-up
care is warranted outside of the study algorithm (see Figure 4). Attempts will be made to schedule
the colposcopy visits when the participant is not having their full menses. If unscheduled bleeding
and/or light menses occurs and is minor, the exam will continue.

6.7 Collection of Cytology/pap and Samples for Triage Tests and Repository

See the PH700 LPC and MOP for details. A second unstained slide will be made from the same
liquid cytology/pap as the routine standard of care slide. The unstained cytology/pap will be sent
to the NIH for dual staining.

6.8 Cervical Biopsy Specimens

Biopsies will be sent to the local laboratory for processing and clinical diagnosis. p16 staining for
the histologic CIN 2 lesions is standard at all laboratories. Histology/biopsy slides will be released
and sent to UCLA for a centralized read blinded to the local pathologist read. Consent to send
histology/biopsy slide(s) will be obtained using the clinical site’s institutional release form, if
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needed. If requested by the site, slides will be returned to the site after standardized research
reading is completed.

In the case where after ceding review to the HLC IRB the local IRB does not approve of releasing the
slides to UCLA, a second slide will be made from the same paraffin block and sent to UCLA.
Diagnosis from the local pathology laboratory will be obtained. Results from the UCLA pathology
lab will be shared with the local pathology lab and case report forms (CRFs) sent to Frontier
Science. If discrepant, this will be communicated to the local pathology lab, and it will be
recommended that the original slide be re-reviewed. The diagnosis at UCLA will be considered as
the study end point. In the case of a CIN 2 or 3 diagnosis by the local laboratory and a discrepant
diagnosis of CIN 1 or less by the UCLA laboratory, continuation in the study will be shared decision-
making between the local colposcopist and the clinical site PI/study team.

6.9 Follow-Up Colposcopy Visits

Annual visits will include the health questionnaire, HPV vaccine interim history, the colposcopy
exam, and collection of samples, as above. Those with histologically confirmed CIN 2+ diagnosed at
any visit will be referred for SOC treatment and considered to have completed the study. In the case
of a CIN 2 or 3 diagnosis by the local laboratory and a discrepant diagnosis of CIN 1 or less by the
UCLA laboratory, continuation in the study will be shared decision-making between the local
colposcopist and the site PI/study team. In the case of CIN 2, 3 by the UCLA centralized pathologist
and CIN 1 by the local laboratory, the participant will be considered as completed and referred back
to SOC. If no consensus is reached, the participant will be referred for local follow-up and study
participation considered complete.

Follow-up visits to ascertain 1-, 2-, and 3- year risk of CIN 2+ will align with the current ASCCP risk-
based management guidelines.3? CIN 1 or less will be followed at 12-month intervals up to 3
years.3?

6.9.1 Maedical Record Abstraction in Follow-Up Years 1-3

Medical record abstraction from PHACS-affiliated studies, and/or from the electronic medical
record, in follow-up visits in Years 1-3 will include (since the previous study visit):

e (D4 count, HIV viral load, and HPV vaccination history;

e All available interim cervical cancer screening test results, cytology/pap, histology/biopsy
results, and treatments not obtained as part of the research study; and

e STI testing results if obtained at the colposcopy examination as part of standard of care.
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7. Evaluations and Measures for Those with Two Consecutive
Negative Results from PHS

7.1 Annual Self-sampling for hrHPV Genotyping

For WLHIV with a hrHPV-negative result on PHS Testing 1 and 2, annual self-sampling kits for
hrHPV genotyping, as described above, will be mailed to participants (or collected in clinic) at the
following time points: hrHPV-negative follow-up visits 1, 2 and 3. As described for PHS, the self-
collected vaginal samples will be mailed directly to UCLA for hrHPV genotyping. As these are
research tests and will be batched, we will not inform participants of the results because it is not
clinically manageable, but results will be used for Aim 1 outcomes (vaccine-type persistence).

7.1.1 Other Evaluations

In addition to the request for self-sampling for hrHPV genotyping as described above, the
coordinator or designee will also conduct phone/in-person interview for HPV vaccination history
and current ART use since the previous contact with the participant and perform medical chart
abstraction for most recent CD4 count and HIV viral load, and HPV vaccination since the previous
contact.

I 8. Data Collection and Site Monitoring

8.1 Data Records

For medical record reviews and other non-web-based data collection, hard-copy CRFs will be made
available for download from the Frontier Science PHACS portal. Whenever possible, sites are
encouraged to complete CRFs electronically, including those that are used as source documents,
and can also be completed electronically through direct data entry (DDE) into the electronic data
capture (EDC) system. Specimens will be managed, labeled, and tracked through the LDMS. The
EDC systems and LDMS have built-in basic error checking capability, so that minor errors can be
resolved at the site before data are transmitted to the PHACS Central Database.

Participants must not be identified by name on any CRFs, web-based assessments, laboratory
specimens, clinical evaluation results, or laboratory results that are part of the research records.
Participants are to be identified by the PID and SID/PIN numbers assigned by PHACS. PID and SID/PIN
numbers and study research records, such as source documents, will be stored separately at the site.

The online survey will be administered using a secure cloud-based commercial electronic patient-
reported outcome (ePRO) tool that is specifically used for creating web-based data collection
instruments. The online surveys can be completed on any device on which the internet can be
accessed, including a smartphone. Skip patterns will be programmed into the survey, and questions
can be skipped by participants if they choose. Questions will not be accompanied by sound except
where necessary per the design of the survey.

The online survey data collected using the commercial ePRO tool will be transferred using
Hypertext Transfer Protocol Secure (HTTPS) connections that adhere to the FDA guidelines for
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secure EDC. The collected data will be stored on the secure cloud server on which the ePRO tool
resides and will be transferred to the PHACS Central Database at Frontier Science. Access to the
server will be highly restrictive and limited to a small number of technical and project staff who
have been authorized by PHACS leadership to have access.

8.2 Data Collection

Data collection will be conducted according to the Schedule of Evaluations in Appendix I. Study
visit windows for participants testing hrHPV-positive at Testing 1 will vary from the visit windows
for participants testing hrHPV-positive at Testing 2 and for those screening hrHPV-negative at both
Screenings 1 and 2. Completion of online surveys and medical record abstractions should be
conducted as close to the target data collection time point as possible.

According to Human Subjects Protection (HSP) guidelines, a participant may voluntarily decline any
specific protocol assessment or specimen collection during a study visit, and any such missed
assessments will not be considered a protocol deviation/reportable new information (RNI). We will
operate under this practice, and thus, voluntary participant refusal of any research activities does
not require HLC IRB notification. The site should document the participant’s decline of a specific
protocol assessment or specimen collection in the participant’s study record, as needed, and on the
appropriate CRF.

Each scheduled study visit has a variety of assessments to be conducted. The window for
completion of all study-related baseline activities, including the colposcopy examination with
sample collection, the questionnaire, and online surveys (if applicable), is 60 days once the
participant is notified of the PHS-positive result. It is preferable for the colposcopy and baseline
study assessments to be scheduled within 60 days following the participant’s notification of the
positive test result. However, as it is known that scheduling specialty care can be difficult, the
colposcopy and baseline study assessments may occur outside of the 60-day window, if dependent
on scheduling. An extended window does not impact data/specimen fidelity; it is meant to
minimize disruption to and burden on participants. If/when this occurs, it will be documented with
a note to file in the participant’s record. The situation may arise for each annual colposcopy exam as
well, and therefore, if the follow-up colposcopy cannot be completed within 12 months +/- 60 days
of the previous colposcopy due to scheduling issues, a note to file will be documented in the
participant’s record. If the colposcopy cannot be completed within 90 days of the target date, query
via the QNS.

If the participant is unable to have a visit conducted within the visit window, or unable to complete
all visit assessments within their specific required timeframe according to the type of assessment,
the clinical site should consult the guidelines within the PH700 MOP. Every effort should be made
by the site staff to follow the HLC IRB-approved protocol and MOP. If this is not possible, the
instance and reasons should be escalated to the PH700 Protocol Team through the QNS, and the
HLC IRB may need to be informed via the PHACS Regulatory and Compliance Manager (RCM) or
designee. Additionally, the site should document the occurrence in the participant’s study record, as
needed, and the appropriate CRF.

All data reported in the database must have corresponding source documentation on file at the
clinical site to substantiate all submitted data, unless the CRFs are completed by DDE by the site
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staff or participant and no other source documents are available. Instructions about recording
study data on the CRFs and the entry of data into the computerized database will be provided to
study staff by Frontier Science.

8.3 Data Quality Assurance

Investigators receiving Federal funding must adhere to the Code of Federal Regulations (CFR) to
protect research participants and produce reliable study information. Sites participating in
research sponsored by the National Cancer Institute (NCI) must have an internal quality assurance
plan that will identify problems and correct errors in research study records.

8.4 Clinical Site Monitoring and Record Availability

Clinical site monitoring to ensure protocol and regulatory compliance will be conducted by Westat,
Inc. at each participating LiVes LLC site.

The site investigator will make study documents (e.g., ICFs, CRFs) and pertinent hospital or clinic
records readily available for inspection by the HL.C IRB (as the single IRB) and local IRB, the
National Institutes of Health (NIH), the Office for Human Research Protections (OHRP), and the site
monitors acting on behalf of the NCI. Site monitors will verify that proper study consent documents
are collected, that data collected matches source documents, and that regulatory compliance is
maintained.

Note: Participating sites are responsible for specifying these individuals and the
PHACS investigators as recipients of private health information in the individual’s
authorization required under the Health Insurance Portability and Accountability Act
(HIPAA) Privacy Rule.
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I 9. Study Management

9.1 Data Management

This study will follow PHACS standards and recommended guidelines for data management.
Frontier Science will provide clinical site staff with instructions concerning the collection and
recording of study data, including the use of the LDMS and how to access and use the online
surveys. The clinical data will be entered into an electronic case report form (eCRF) using an EDC.
Each site is responsible for keying the data in a timely fashion according to standards set by the
PHACS Network. The EDC system has built-in basic error checking capability so that minor errors
can be resolved at the site. The data entered will then be exported to the PHACS Central Database
where additional checking and processing will take place. Data will be checked for completeness,
accuracy, and consistency. Data errors found during the automatic processing and loading of the
data will be communicated to sites via daily update reports. Additional data checks will be
performed by the study data manager and communicated via an interactive query mechanism
integrated within the EDC system.

The LDMS will be used to manage, label, and track specimens collected in the PHACS Network. The
LDMS has built-in basic error checking capability so that minor errors can be resolved at the
laboratory before data are transmitted to the PHACS Central Database.

It is the responsibility of Frontier Science to ensure the completeness, quality, and integrity of
clinical and laboratory data collected for PHACS-affiliated studies. This role extends from protocol
development to generation of the final study databases.

9.2 Rolling Implementation and New Protocol Versions

As this study will be implemented across multiple clinical sites, implementation of the study will
occur on a rolling basis as each site becomes ready. Furthermore, deployment of surveys, study
assessment tools, and other study-related activities may occur on a rolling basis depending on their
availability and readiness. It is acknowledged that rolling implementation is no fault of the sites.

The introduction of a new protocol version may result in a period of delay between HLC IRB
approval and functional rollout of the new protocol version to sites in order to allow time for
operational changes to be made. In addition, data collection instruments may need to be modified
as a result of the approved new protocol and may not be available immediately upon receipt of HLC
IRB approval. The Protocol Team will ensure that all infrastructure-based operational components
required for initiating implementation of the new protocol version (including the enrollment
system’s eligibility checklist and the new data collection instruments) have been aligned with the
updated protocol version and are completed. The date this is done is the effective implementation
date (EID). Sites should not enroll or follow participants under the new protocol version prior to
the EID.
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9.3 Protocol Query Management

For the integrity of the study and the welfare of the participants, it is important for the clinical site
staff to have immediate access to the research team. Queries for this protocol should be sent to the
Protocol Team using the PHACS QNS, accessible via the PHACS website (https://phacsstudy.org).
The Protocol Chairs or designee will respond to queries within 2 business days after receipt.
Queries are automatically archived by the PHACS webmaster. Queries deemed relevant to all sites
will be posted as frequently asked questions (FAQs) on the PHACS website, where they will be
available to all sites for future reference. The categories of queries and the appropriate team
member for responding are as follows:

e Protocol violations or adverse participant, staff, or community experiences related to the
protocol should be reported to the Protocol Team via the QNS and to the local IRB as stipulated
in their guidance.

e Study management issues requiring clarification should be reported via the QNS and managed
by the Protocol Specialist with the help of the Protocol Chairs and/or Frontier Science, if
necessary.

e Participant management issues that fall outside the protocol parameters should be reported via
the QNS and managed by the Protocol Chairs or designee.

9.4 Long-Term Specimen Storage in the PHACS Repository

Research liquid cytology/pap and cervicovaginal lavage (CVL) that remain after study-specific
testing is completed will continue to be stored in the PHACS Repository for future use.
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I 10. Participant Management

10.1 Study Visit Management

Participation in this study requires a maximum of four in-person visits for participants who are
PHS-positive on the screening test using self-collected sample (Testing 1). See Table 4 for what is
considered standard of care billable versus research funded visits.

Table 4. Delineation of Research Visits and Standard of Care Visits

Research/paid by Colposcopy and pathology billable per standard of care
the study (SOC) guidelines, if possible!?
Baseline Colposcopy X

Visit

If abnormal histology/biopsy or cytology/pap from
Follow-Up #1 Colposcopy A previous study colposcopy visit or if current colposcopy is
abnormal requiring biopsy”?

If abnormal histology/biopsy or cytology/pap from
Follow-Up #2 Colposcopy A previous study colposcopy visit or if current colposcopy is
abnormal requiring biopsy”

If abnormal histology/biopsy or cytology/pap from
Follow-Up #3 Colposcopy A previous study colposcopy visit or if current colposcopy is
abnormal requiring biopsy”

1If not possible, the study will cover the cost

2All routine cytology/pap collected during study colposcopy visits is considered standard cervical cancer screening and thus not
covered by the research study.

Alf no abnormalities, the follow-up research colposcopies will be covered by the study

AAIf participant has CIN 2 or greater at any research visit, they will be discontinued from the study and referred for standard of
care follow-up not covered by the study.

For PHS-negative participants, they will be contacted the following year for a second self-sample
collection (Testing 2). If PHS-positive, the participant will be scheduled for baseline and up to three
follow-up colposcopy visits. If negative, participant will be scheduled for three additional annual
self-collections for research hrHPV testing. Re-consenting may be needed prior to data/sample
collection.

The window for completion of all study-related baseline activities, including the colposcopic
examination with sample collection, the interview, and online survey, is 60 days once the participant
is notified of a hrHPV-positive test. This is a study that requires up to four in-person study visits.
Follow-up examinations should be scheduled within 12 months +/- 60 days of previous colposcopy.

It is preferable for the colposcopy and baseline study assessments to be scheduled within 60 days
following the participant’s notification of the positive test result. However, as it is known that
scheduling specialty care can be difficult, the colposcopy and baseline study assessments may occur
outside of the 60 day window, if dependent on scheduling. An extended window does not impact
data/specimen fidelity; it is meant to minimize disruption to and burden on participants. If/when
this occurs, it will be documented with a note to file in the participant’s record. The situation may
arise for each annual colposcopy exam as well, and therefore, if the follow-up colposcopy cannot be
completed within 12 months +/- 60 days of the previous colposcopy due to scheduling issues, a
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note to file will be documented in the participant’s record. If the colposcopy cannot be completed
within 90 days of the target date, query via the QNS.

From time to time a study participant may not be able to complete a visit or a required assessment
within the window specified by the schedules of evaluations. If this is the case, a site may seek
approval from the Protocol co-Chairs to conduct the visit or have the participant complete
assessments beyond the designated window, so long as the extension of the window does not
impact data/specimen fidelity.

According to HSP guidelines, a participant may voluntarily decline any specific protocol assessment
or specimen collection during a study visit, and any such missed assessments will not be considered
a protocol deviation. Thus, voluntary participant refusal of any research activities does not require
HLC IRB notification. The site should document the participant’s decline of a specific protocol
assessment or specimen collection in the participant’s file and on the appropriate CRF.

10.2 Participant Compensation

As approved by the HLC IRB, study participants will receive $25 remuneration for obtaining each of
the self-collected samples, and the remuneration for baseline and each annual colposcopy follow-up
visit session will be determined by the local site. Local IRBs may designate the need for additional
remuneration or reimbursement as deemed appropriate in the site-specific consent addendum.

10.3  Study Completion

Participants who tested hrHPV-positive at Testing 1 or 2 will be considered having completed the
study after:

1. Completion of 3 follow-up colposcopy visits; or

2. A colposcopy result was found to be CIN 2 or greater at any time during the study (the
participant would be discontinued from the study and referred to their provider for SOC);
or

3. The end of study.

Participants who had two consecutive hrHPV-negative results from Testing 1 and 2, they would be
considered having completed the study after:

1. Completing three additional self-collected research swabs sent to UCLA; or

2. The end of study.

10.4 Participant Discontinuation

The Protocol Team will monitor the rate and reasons for discontinuing follow-up. Participants will
be discontinued from the study if any of the following occurs:

e The participant withdraws permission;
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The participant fails to comply with the study requirements so as to cause harm to self or
seriously interfere with the validity of the study results, and the clinical site PI believes that
compliance is unlikely to improve;

The clinical site PI determines that further participation would be detrimental to the
participant’s health or well-being;

The study is stopped by a governmental agency, including the NCI, NIH, or HHS;
The study must be stopped for administrative reasons;

The clinical site is terminated for significant participant safety concerns, study integrity, poor
performance issues, or lack of funding; or

The HLC IRB decides to withdraw approval for the study due to participant safety concerns.

Sites may also discontinue participants according to PHACS Policy for Missed In-Person Study Visits
or Data Collection Intervals, Declaring Participants Lost to Follow Up, and Participants Re-Joining
Studies. When participants discontinue study participation, contact information will be requested
in order to be able to notify participants of important findings or to request participation in future
evaluations. Relevant participant management information can be found on the PHACS Manual of
Network Policies and Procedures (MNPP) webpage, as well as in the LiVes LLC MOP.
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I 11. Adverse Event (AE) Reporting

This study is not a therapeutic study, and no medications are being prescribed as part of this study.
Participants enrolled in this study may develop common conditions requiring treatment during the
course of the study period. Study personnel will assist the participants in receiving care as
appropriate to their roles at their sites. The participants may experience adverse events associated
with HIV infection, antiretroviral therapy exposure, or other medications that they may be taking in
the course of their clinical care. Site investigators are encouraged to use the FDA MedWatch system
to report any events possibly associated with medications clinically prescribed for the participant.

All clinical sites have psychologists, social workers, or other clinical staff qualified to address a
situation if a participant becomes distressed during or after completing the colposcopies, online
surveys, or interviews. Participants will be offered further support, evaluation, and referrals, as
needed. The PHACS Emergency Procedures is in place at all sites to provide guidance regarding
research-related or clinical signs of distress during participants’ research visits. Resources for
mental health support will be provided to all participants, as appropriate. Colposcopy and biopsy
will be performed by certified nurse practitioners in colposcopy or board-certified gynecologists to
assure any complications that occurred because of biopsy will be immediately addressed or if the
occurrence is after the patient is released, the provider will be available to address clinical
symptoms.

Participation in this study poses no greater harm or discomfort to research participants that they
would otherwise experience during a colposcopic examination during regular clinical care. See
Chapter 11 for information on possible negative study impact events and their reporting.
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I 12. Study Impact and Safety Monitoring

Participant or staff-associated negative study impact events will be evaluated according to the
Division of AIDS (DAIDS) Table for Grading the Severity of Adult and Pediatric Adverse Events
(Version 1.0, December 2004; Clarification, August 2009). Events will be monitored by the Protocol
Team, NIH program officials, and local IRB panels.

Reporting of participant- or staff-associated negative study impact events to the Protocol Team and
NIH program officials will result in the examination of study procedures as necessary to address
concerns about participant management, enrollment, recruitment, adequacy of staff training,
and/or to modify study procedures.

12.1 Reporting Requirements

Negative study impact events involving study participants or staff are to be reported to the Protocol
Team through the QNS. “Impact events” include clinical events described in the DAIDS Table for
Grading Severity of Adult and Pediatric Adverse Events (Version 1.0, December 2004; Clarification,
August 2009) and/or other negative impact events for study participants or their
parents/guardians. Examples include but are not limited to:

e Visible distress or other injury resulting from the research encounter; and

e Inadvertent or unintended disclosure of the HIV status of a participant who might be unaware
of their HIV status.

Study impact events of a Grade 2 or greater that have a possible association with study procedures
must be documented in the participant’s research record and reported to the Protocol Team via the
QNS system within 48 hours of awareness. Grade 2 or greater impact events should be monitored
by clinical site staff at least weekly until the event resolves to < Grade 1. Each follow-up evaluation
is to be reported to the Protocol Team via the QNS and documented in the participant’s research
record. Incidents must also be reported to the HLC IRB and the local IRB, as applicable, according to
procedures and requirements of the home institution.

Any event that is unexpected, related to the research, and/or adds/increases risks to participants
or others will be reported to the HLC IRB as an RNI. Any event that is deemed to have negatively
impacted a participant to a more than minimal extent and is related to the study activity must be
reported to the PHACS RCM by the study site through the PHACS QNS. Reportable events could
involve study participants and/or staff members. All RNIs will be communicated with the IRB
according to their policy. All reportable events will be reported to the HLC IRB within 5 business
days.
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I 13. Statistical/Analytic Considerations

13.1  Study Design

This study is designed to compare unvaccinated to vaccinated WLHIV participants on 3-year
cumulative risk of HPV vaccine-type persistence and CIN 2+ from the date of the self-collected
vaginal swab for HPV testing, to evaluate the Se, Sp, PPV, and NPV of four reflex strategies to detect
CIN 2+ immediately or within 3 years among PHS-positive WLHIV, and to evaluate performance
characteristics of self-collected PHS for two of the reflex tests (methylation and hrHPV genotyping).
All PHS-positive participants at the screening tests will have a maximum of four in-person
colposcopy visits (baseline and up to three follow-up visits).

For Aim 1, we will continue to monitor those with two consecutive negative hrHPV results, as the
results will be used for the HPV vaccine-type persistence outcome. We will continue to have the SC
send them self-sampling materials for hrHPV genotyping annually to be performed at UCLA. As
these are research tests and will be batched, we will not inform participants of the results.

13.2  Statistical Analysis Plan

13.2.1 Baseline Characteristics

We will describe baseline characteristics (e.g., sociodemographic, clinical) of women enrolled in
PHS by vaccination status and hrHPV positivity using the median (interquartile range) for
continuous and N (%) for categorical variables. For those enrolled in the annual colposcopic exam,
we will use ASCUS+ as the cutoff for positive cytology/pap; dual stain will be according to the
manufacturer’s cutoff. Methylation will be according to the NIH-recommended cutoff values. We
define three hierarchical hrHPV genotype groups: (1) 16, 18; (2) 31, 33, 35, 45, 52, 58; and (3) 39,
51, 56, 59, 68.73 We will define positivity in hrHPV genotyping by each genotype in groups (1) or
(2) separately and then combined.

13.2.2 Aim1

Examine the effectiveness of HPV vaccine based on the following outcomes: 3-year cumulative risk
of (i) vaccine-HPV types that persist 12 months or longer, and (ii) histologic (h) CIN 2+ for all
enrollees “Persistence” will be defined as at least two consecutive positive tests for a specific HPV
genotype that occurs at any time over follow-up, which starts at the first hrHPV screening test. All
enrollees will be included in Aim 1, those who tested hrHPV-positive at Testing 1 or 2 and those
who tested hrHPV-negative at both screening tests. First, we will look at persistence of each of the
seven vaccine-hrHPV types (16, 18, 31, 33, 45, 52, 58) separately. Next, we will look at persistence
of any of the seven hrHPV types, restricting to those who received G9. We expect that the majority
of HPV-vaccinated women received G9 since those < 36 years old in 2024 would have been < 26
years old in 2014 when G9 was approved. WLHIV who only had HPV types measured at one time
point will miss the persistence endpoint. We will check whether this missing is informative. For
both HPV persistence and CIN 2+, it is difficult to determine whether the detection of disease after
baseline was undiagnosed prevalent disease or incident disease after baseline PHS. Therefore, we
will estimate the 3-year cumulative risk of each outcome separately using the prevalence-incidence
survival model developed by Egemen et al., and Cheung et al.,%1-92 which can include covariates such
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as vaccination status (no vaccine, V4HPV, VOHPV), age at vaccination (if vaccinated), and other
potential confounders such as baseline age and reported sexual onset date. Number of vaccine
doses will be adjusted for if data are available. We will also look for effect modification of
vaccination status by perinatal vs non-perinatal HIV using an interaction term. For hrHPV
persistence, we will use the first time point of the consecutive hrHPV-positive measures at the time
of disease. If no persistent hrHPV-positive results are detected by the end of follow-up, the
participant will be censored at the last follow-up time regardless of the outcome of the last test. A
sensitivity analysis will be performed treating those without consecutive hrHPV-positive results,
but the last follow-up is positive as persistent at the last time point. For estimating the cumulative
risk of CIN 2+, we assume that women with two consecutive hrHPV-negative results will not
develop CIN 2+ by 3 years after baseline based on previous studies.3? They will thus be classified as
<CIN 1.

13.2.3 Aim 2a

Examine and compare the Se, Sp, PPV, and NPV to detect hCIN 2+ immediately and in 3 years in PHS
-positive WLHIV using four reflex strategies: (i) cytology/pap, (ii) HPV extended genotyping, (iii)
p16/Ki-67 dual-staining cytology/pap, and (iv) HPV/host methylation levels. All consenting women
with hrHPV-positive results that undergo colposcopy will have the four assays tested using
provider-collected samples at baseline. Two separate analyses will be performed based on timing of
the CIN 2+ outcome: (1) the immediate colposcopic examination outcome at baseline, and (2) the
cumulative detections of CIN 2+ by the end of 3 years (3-year cumulative cases). We will estimate
and compare between HPV vaccination status Se, Sp, PPV, and NPV with 95 percent Cls of each
individual assay at baseline on the CIN 2+ outcome at baseline and then separately for the
cumulative cases by 3 years. To compare the performance among the four individual assays, we will
evaluate relative Se, Sp, PPV, and NPV as described below.3 For WLHIV who haven’t developed CIN
2+ but are lost to follow-up or the study has closed to follow up before 3 years of colposcopy after
baseline, the true disease status by the end of 3 years will be missing. To assess the performance of
the diagnosis tests based on biomarkers, we will assume CIN 2+ has not developed at 3 years.
Sensitivity analyses will be conducted assuming all these censored WLHIV developed CIN 2+. We
have focused on a 3-year interval since current cervical cancer screening guidelines recommend 3-
year intervals for WLHIV compared to the general population, which is 5 year intervals. Cases
identified after baseline include development of new incident CIN 2+ and lesions that may have
been missed at baseline (e.g., misdirected biopsy or lesion not yet visible by colposcopy). Annual
visits will allow us to identify women who may need closer surveillance than 3 years.

Relative Se or Sp. For each comparison between two triage tests, there will be two records per
person, one for each test type. A log binomial model for the chance of a positive test result will be fit
to compare the performance between two tests, using generalized estimating equation (GEE) to
account for the correlation between two different test results in the same participant. Specifying the
log link allows for direct estimation of the relative true positive (Se) and false positive rate (FPR =1

- Sp).
log P(test is positive) = o + B1 (CIN2+ present) + B:Test2 + 33 (CIN 2+ present)xTest2
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Interpretation of the parameters:

e FPRfortest1=exp(Bo)

e FPR for test 2 = exp(Bo + B2)

e Sefortest1=exp(Bo+B1)

e Se fortest 2 = exp(Bo + B1 + B2 + B3)

Therefore,
e Relative FPR of test 2 to test 1 = exp(f32)
e Relative Se = exp(2 + B3).

Note that since all WLHIV in follow-up will have colposcopy results (gold standard) regardless of
triage test results, we can model the chance of a negative test result in a similar way to compare the
true negative (Sp) and false negative (1-Se) between two tests.

Relative PPV or NPV. Similarly, we can simultaneously estimate PPV and NPV for a given assay or
combination test by modelling the probability of “agreement” between test and histology/biopsy
outcome (i.e., whether or not the assay is positive in the presence of CIN 2+ and negative in the
absence of CIN 2+), compared between tests:

log P(agreement) =ay +a; (test is negative) +a; Test2 +as (test is negative)xTest2.

Interpretation of the parameters:

e PPV oftest1=exp(ao)

e PPV oftest 2 =exp(ao+az)

e NPV oftest1=exp(ao+ai)

e NPV of test 2 = exp(ao +a1+02+03)

e Relative PPV of test 2 to test 1 = exp(a2)

e Relative NPV = exp(az+as3)

The above models can be extended to include other covariates and interaction terms with test
type?®3-94 to assess the impact of factors such as HPV vaccination (unvaccinated, vaccine V4HPV,
vaccine VOHPV), CD4 counts, or viral loads on these indexes for any given test pair. Similarly, we
will assess the impact of vaccination on the association between a test result and the cumulative 3-
year cases of CIN 2+ by including the test result at baseline, vaccination status, and an interaction
term between them as covariates, separately for each of the two assays compared. HPV genotyping
results will be included as a three-category variable based on the hierarchical groups defined
above. The impact of PHIV status will also be examined separately by including PHIV status and an
interaction term between test results and PHIV status. Se and (1-Sp) of all triage tests, including the
four individual tests and tests with reasonable combinations of the individual test results, will be
plotted in a scatter plot of Se versus 1-Sp to display the performances of all tests for an informal
comparison.?s
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13.2.4 Aim2b

Examine the Se, Sp, PPV, and NPV in self-collected PHS-positive samples for CIN 2+ detection,
focusing on methylation and HPV genotyping. We will calculate the Se, Sp, PPV, and NPV of each test
on CIN 2+ with 95 percent Cls, as described above, using the residual sample from the baseline self-
collected specimens of WLHIV with hrHPV-positive. As mentioned, having triage strategies that do
not require an additional visit before colposcopy triage would be optimal. The Se and (1-Sp) of
these two tests will be included in the above-mentioned scatter plot of the tests from provider-
collected samples for informal comparison.

13.3 Power Calculations

13.3.1 Aim1

As illustrated in Figure 5, we anticipate that there will be about 481 vaccinated and 330
unvaccinated WLHIV participating in the PHS screening. In preliminary findings in AMP Up (see
Section 3.3.3), 33 percent had a 3-year cumulative persistence of any hrHPV type. About 90 percent
of these women were vaccinated. We thus assume 50 percent and 30 percent 3-year cumulative
prevalence-incidence of persistence hrHPV for unvaccinated and vaccinated WLHIV, respectively.
Based on the younger age of our population, we estimate a relatively high rate of CIN 2+ compared
to older women. Ranges of CIN 2+ vary greatly (6% to 40%)96-100 with highest rates found in
countries with low CCS rates. In a study of adolescents who acquired HIV horizontally, 22 percent of
LSIL progressed to HSIL over 3 years, reflecting a rate of 9 percent.* In a study of WLHIV in India
with normal cytology/pap at baseline, there was a cumulative CIN 2+ incidence of 11 percent for
those with HPV 16, 13 percent with HPV18, and 5.4 percent with other hrHPV types per person
year.100 Rates of CIN 2+ due to non-vaccine types in vaccinated and unvaccinated are likely
similar.%¢ We anticipate 10 percent cumulative prevalence-incidence of CIN2+ by 3 years for
vaccinated WLHIV and 18 percent for unvaccinated WLHIV. With these expected prevalences,
assuming an alpha of 0.05 and 80 percent power, using the test for a ratio of two proportions, we
can detect a ratio of 0.80 (i.e., 40% for vaccinated WLHIV) or lower for persistent hrHPV, and a ratio
of 0.61 (i.e., 11% for vaccinated WLHIV) or lower for CIN 2+.

13.3.2 Aim 2a and Aim 2b

As illustrated in Figure 5, we assume 312 of the 481 vaccinated and 261 of the 330 unvaccinated
WLHIV will be PHS-positive with two rounds of screening. It is realistic to expect that we will have
516 hrHPV + women (281 vaccinated and 235 unvaccinated) eligible for follow-up colposcopy
follow-up samples. Se for all triage methods in this study is relatively high, and thus the focus of
improvement is on Sp or PPV and the power calculation is based on Sp. For WLHIV with PHS-
positive, we anticipate 5 percent baseline prevalence and 15 percent 3-year cumulative incidence of
CIN 2+ for vaccinated and 30 percent and 43 percent, respectively, for unvaccinated WLHIV with
PHS-positive. Then the baseline prevalence and cumulative prevalence for the combined study
group will be 16 percent and 28 percent; that is, 84 percent and 72 percent without CIN 2+,
respectively. Assuming these as the true prevalence, we will be able to estimate Sp for any of the
triage tests with the width of a 95 percent CI < 10% for the combined sample and < 18% for
estimates by vaccination status. We will be able to estimate the difference in Sp between vaccinated
and unvaccinated WLHIV with the width of a 95 percent CI < 20%. For comparison between two
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tests in Aim 23, using a two-sided McNemar test for Se or Sp 101 with a significance level of 0.05 and
80 percent of power, and assuming 30 percent of discordant rate between two assays, the minimum
detectable difference in Sp is 7.5 percent (8.2%) at baseline (3 years) based on a sample size of 516
women. We note that power does not vary with the actual Sp but only the difference between
specificities. All power analyses were done in PASS 15.0.4.102

13.4 Missing, Unused, and Spurious Data

Every effort in data collection will be made to ensure that the amount of missing data is kept to a
minimum, as missing data complicates the statistical analyses or results in biased parameter
estimates.

When data for covariates are missing, the extent and pattern of missing data will first be assessed. If
data are missing for only a few cases, then data analysis will be conducted only on study
participants with complete data. However, when such a strategy would result in loss of data from a
substantial proportion of participants (such as greater than 10%), or if the outcomes for those with
and without missing covariates are very different, then missing indicator categories can be used for
categorical variables.

13.5 Data Monitoring

No interim efficacy analyses are planned for this observational study. Routine monitoring, which
will be performed by the Protocol Team, will include the following: accrual, study status/progress,
and data and specimen timeliness and completeness.
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I 14. Human Subjects

This study will be conducted in compliance with the protocol, International Conference on
Harmonisation (ICH) Good Clinical Practice (GCP) guidelines, and 45 CFR § 46. It is the judgment of
the Protocol Team that this protocol belongs in Category One Research under 45 CFR § 46 Subpart
D: Research not involving greater than minimal risk. The judgment is premised on the definition of
minimal risk that is found in 45 CFR § 46.102 (i):

Minimal risk means that the probability and magnitude of harm or discomfort anticipated in
the research are not greater in and of themselves than those ordinarily encountered in daily
life or during the performance of routine physical or psychological examinations or tests.

14.1 Participant Confidentiality

Participants currently or previously enrolled in one or more PHACS-affiliated studies (e.g., SMARTT,
AMP Up, AMP Up Lite, and/or HOPE) will continue to use their PHACS and/or HOPE participant
identification number (PID). New non-PHACS-affiliated participants will receive a new PID. A
unique SID/PIN number will be assigned by the SES when the participant is successfully enrolled
into the study. The PID and SID/PIN numbers will be used for identification purposes on all
laboratory specimens, evaluation forms, online surveys, and reports retained in the research
records and generated by the PHACS database. A list linking the participant names with the PID and
SID/PIN numbers will be securely stored at the clinical site under double locks, separate from all
other research records. All research records will be stored in a secured area in locked files.

All study staff members at the clinical sites are required to sign nondisclosure forms pledging to
hold research information in confidence. All off-site LiVes LLC investigators and collaborators are
required to sign data use agreements pledging not to seek the identity of study participants.

Study staff will work with participants to record contact information, which may also include the
names and contact information of people (friends, family, or others) who may always know the
whereabouts of participants. Establishing this list is a voluntary exercise and, if used in the event
that contact is lost with a participant, only a previously agreed-to level of information will be
disclosed. When contact is reestablished with participants who were lost, willingness to continue
study participation will be first ascertained.

14.2  Certificate of Confidentiality

As an NIH-funded project using identifiable, sensitive information, PHACS is automatically issued a
Certificate of Confidentiality from the U.S. HHS. With this certificate in place, the PHACS researchers
cannot be forced to turn over identifying information about a study participant in any Federal,
state, or local criminal, administrative, legislative, or other proceedings. This certificate does not
prevent a study participant from volunteering to turn over their research information, nor does it
prevent researchers from providing research-related information to others when requested by the
study participant or when required by law such as in cases of suspected or actual harm to or by the
study participant.
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The site investigator will make study documents (e.g., ICFs, CRFs) and pertinent records available
for inspection by the HLC IRB, local IRB, the Westat site monitors, the NCI, the OHRP, or the
sponsor’s designee for confirmation of the study data.

14.3 Risks and Benefits

14.3.1 Risks Associated with Participation in This Study

14.3.1.1 Risk Category: Research Not Involving Greater than Minimal Risk (45 CFR §
46.404)

Participation in this study poses no more harms or discomforts to research participants than they
may experience in normal daily life, routine medical care, or during a colposcopic examination.
Risks from routine medical procedures include the following:

e The colposcopic examination may elicit feelings of fear and anxiety in some study participants.
Routine SOC regarding the management of discomfort will be implemented during the
examination.

e The biopsy, if done, may cause discomfort, pain, and some bleeding in the area of collection.

e The information that participants provide during the online survey will not be shared with
medical providers without their permission, unless there is serious risk of self-harm or harm to
others as specified in the consent and local IRB/ethics committee requirement. This includes
information about sexual behavior and substance use.

Breach of confidentiality is always a risk however, many steps will be taken to protect study
data/specimens, including securely storing data and specimens in partnership with Frontier
Science (the Data Management Center for this study), only permitting approved research study
team members to have access to data/specimens, and participants will never be directly identified
in any report of the study results. With respect to specifically minimizing the risk of an online
survey data breach, tips to protect privacy while filling out online surveys will be shared, and we
will monitor the data closely throughout the study.

14.3.1.2 Inadvertent or Unintended Disclosure of HIV Status

The study staff will take precautions to prevent inadvertent disclosure of HIV infection status to the
participants in this study who may not know their own HIV status. Participants may also be
exposed to the clinical area and waiting rooms where HIV material is displayed. This may raise
their awareness of the issue of HIV status for themselves or others.

Awareness of and sensitivity to issues about disclosure of a participant’s HIV status extends to all
study staff. Protocol-specific training of study staff will address the issue of HIV disclosure and the
measures that should be taken to prevent inadvertent or unintended disclosure of a participant’s
HIV status.

14.3.1.3 Reproductive Health and Tobacco Use Online Survey

Information on the reproductive health and tobacco use reported by participants in the confidential
online survey will not be disclosed to the LiVes LLC site study staff or to the clinicians responsible
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for their healthcare, unless there is serious risk of self-harm or harm to others as specified in the
consent and local IRB/ethics committee requirement. This includes information about sexual
behavior.

14.3.2 Benefits Associated with Participation in This Study

Although no clear benefit is expected for participants enrolled in this study, participants who are
determined to have HSIL will receive referrals for further care outside of the study. Site study staff
will provide participants and their caregivers with assistance to identify resources and facilitate
access to care and evaluation as appropriate. However, PHACS will not provide any payment for
further care received outside of this study.

14.4 Institutional Review Board Review

All participating sites will rely on the HLC IRB as their single Institutional Review Board (sIRB) of
record.

Prior to initiation of study implementation, participating sites will sign Reliance Agreements
detailing the roles and responsibilities of the HLC IRB in relation to participating sites. The HLC IRB
and the PHACS RCM will retain copies of all Reliance Agreements and communications and facilitate
the process of obtaining HLC IRB approval for this protocol, ICFs, and any other participant-facing
documents (e.g., fact sheets, recruitment materials, assessment surveys/interviews). The HLC IRB
Reliance Agreement Specialist and the PHACS RCM will maintain consistent and regular
communications to ensure that participating sites are in compliance with the requirements of the
HLC IRB.

14.5 Prisoner Participation

PHACS and the NCI have concluded that this protocol does NOT meet Federal requirements
governing prisoner participation in human subjects research and should NOT be considered by the
HLC or local IRBs for the recruitment of prisoners. Participants who become prisoners after
enrollment may not be seen for research visits as long as they are considered prisoners.

14.6 45 CFR § 160 and 164 Standards for Privacy of Individually Identifiable
Health Information (“Privacy Rule” Pursuant to the Health Insurance
Portability and Accountability Act)

Each site is responsible for adherence to their individual institution’s HIPAA policies and
procedures.

14.7 PHACS Repository Policies

[t is not expected that PHI will be needed to create and operate the PHACS Repository. In addition,
since biologic specimens, in and of themselves, do not constitute PHI under 45 CFR § 164.501, the
Privacy Rule will not apply to the creation of the PHACS Repository. It will be sufficient to seek
informed consent from individuals, as required by 45 CFR § 46.116, to have their specimens
included in the PHACS Repository. The PHACS Repository Policy and samples of the ICFs for the
PHACS Repository can be found in the PHACS MNPP. Consent for collection of repository specimens

December 06, 2024

- Sponsor Protocol
Version 1.4



Real-world Effectiveness of HPV Vaccine in Women Living with HIV and Its Impact on Cervical
Cancer Screening Accuracies (LiVes LLC Study [Protocol PH700])

is included within the sample study ICF. Participants may participate in this study without agreeing
to the long-term storage of their specimens in the PHACS Repository for future testing not
necessarily related to the primary aims of this study.

14.8 Study Discontinuation

This study may be discontinued at any time by the NICHD or NCI.
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I 15. Publication of Research Findings

Publication of the results of this study will be governed by PHACS policies as outlined in the PHACS
Publication Policy (available on the PHACS website). Any presentation, abstract, or manuscript will
be made available for review by the study sponsor prior to submission.

Participant summaries of findings will be developed and provided directly to the clinical sites to
allow them to submit for local IRB review prior to distribution to participants, as applicable.

I 16. Biohazard Containment

As the transmission of HIV and other blood-borne pathogens can occur through contact with
contaminated needles, blood, and blood products, appropriate blood and secretion precautions will
be employed by all personnel in the drawing of blood and shipping and handling of all specimens
for this study, as currently recommended by the Centers for Disease Control and Prevention (CDC).
These procedures can be found at https://www.cdc.gov.

All study specimens will be transported in accordance with Federal and local laws, and in
compliance with Occupational Safety and Health Administration (OSHA) blood-borne pathogens
standards. This policy includes the samples being transported by ground to the local laboratory.
Compliance will be achieved by education of personnel involved with packaging and transporting
specimens.

All infectious specimens must be shipped as Diagnostic Specimens according to current
International Air Transport Association (IATA) Shipping Guidelines for Infectious Substances
Class/Div. 6.2. Refer to individual carrier guidelines (e.g., FedEx, Airborne Express) for specific
instructions.
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Appendix |
Schedule of Evaluations

This study requires up to four visits. For those PHS-positive at screening, study-related activities
must be completed within a 60-day window from when the participant is notified of test results.

o If PHS-positive at Testing 1, the participant will have four in-person visits, baseline and up
to three follow-up visits, completing the evaluations below.

o If PHS-negative at Testing 1, but PHS-positive 12 months later at Testing 2 (10-14 months of
the Testing 1 of self-collected swab), the participant will have up to three in-person visits,
baseline and up to two follow-up visits, completing the evaluations below.

o If PHS-negative at both Testing 1 and Testing 2, the site staff will provide self-swab research
hrHPV test kits at up to three additional years (Years 3, 4, and 5) to be mailed to the UCLA
lab. This window is within 1 year +/- 60 days from previous self-collected swab.

Arrangements should be made so that study visit evaluations such as the colposcopic examination
and specimen collection can be done as part of a SOC visit. All research specimens are to be
processed at the clinical sites’ local processing laboratory, entered in LDMS if applicable, and stored
until shipment to the PHACS Repository. Specimens will be shipped from the PHACS Repository for
central testing. See the PH700 LPC and MOP for details.

As it is known that scheduling specialty care can be difficult, the colposcopy and baseline study
assessments may occur outside of the 60 day window, if dependent on scheduling. An extended
window does not impact data/specimen fidelity; it is meant to minimize disruption to and burden
on participants. If/when this occurs, it will be documented with a note to file in the participant’s
record. The situation may arise for each annual colposcopy exam as well, and therefore, if the
follow-up colposcopy cannot be completed within +/- 60 days of the previous colposcopy due to
scheduling issues, a note to file will be documented in the participant’s record. If the colposcopy
cannot be completed within 90 days of the target date, query via the QNS.
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Table I-1. Recruitment, Testing 1, and Testing 2

Study Time Point/Visit
Instrtf;:g::n fZI:tTZ:Sing il (Col-lr:;ttilc?: ;ate) Testing2:
Visit Window No wir.mdow between recruitme'nt, 12;15‘;:1;: Z:Tf?f
consenting/enrollment, and Testing 1 collection date
Study Assessment

Review and confirm the Inclusion/Exclusion Criteria X

Confirm eligibility for HPV self-testing X
Obtain a signed Informed Consent Form X x4
Provide self-collection kit/swab to participant xX° X
Administer HPV Immunization and Current ART Questionnaire X>8 X87
Participant self-collection of swab X2 X2

Medical Chart Abstraction
Most recent CD4 count and HIV viral load X X’
HPV Vaccination History xX° X’

1 Consenting and Enrollment and Testing 1 and may happen on the same day if the participant is consented in clinic (during a visit for another study or at a
standard of care (SOC) visit).

e Recruitment and/or consenting may also occur remotely by telephone or video conference.
2 The self-collection swab should be mailed by the site and the participant to the certified lab, preferably, within 24 hours of collection, but ultimately no
later than 96 hours (4 calendar days) of collection. If greater than 96 hours, refer to the PH700 LPC and MOP for further information on how to manage
specimen collection and shipment.
3 Testing 2 only occurs if the results from the Testing 1 self-collected swab were hrHPV-Negative.
41f either the main consent template or the site-specific consent addendum changed since previous signing, or single IRB or local IRB requires reconsenting,
the participant must be re-consented prior to visit assessments taking place.
5No study activities may occur until the signed consent is received by the study team.
5Via phone or in-person interview.
7 Collect data since the last study visit/contact.
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Table I-2. Participants who Test hrHPV-Positive after Testing 1 or Testing 2

Study Time Point/Visit

Annual Colposcopy

q 1
Baseline (BL) Follow-up 1, 2, 312

e Rl I T
Study Assessment
Review and confirm the Inclusion/Exclusion Criteria X (Confirm)
Administer HPV Immunization and Current ART Questionnaire X34 X4
Administer the Reproductive Health and Tobacco Use Online X5 X5
Survey
Colposcopy Visits for hrHPV-Positive

Urine pregnancy test® X’
Standard colposcopic examination X X

If applicable®, cervical biopsies of acetowhite areas E x°

Routine cytology/pap for local lab

Cervical vaginal lavage with normal saline for repository

One cervical sample (endo/exocervical cells) for biomarker

and repository evaluations X X
Unstained cytology/pap slide to be mailed to NIH for dual X
staining
Medical Chart Abstraction
All available previous cervical cancer screening test results, X

cytology/pap, histology/biopsy results, and treatment

All available interim cervical cancer screening test results,
cytology/pap, histology/biopsy results, and treatments not x4
obtained as part of the research study
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Most recent CD4 count and HIV viral load x4 x4

HPV vaccination history x4 x4

STl testing results if obtained at colposcopy as part of standard

X X
of care

L|f either the main consent template or the site-specific consent addendum changed since previous signing or single IRB or local IRB requires reconsenting,
the participant must be re-consented prior to visit assessments taking place.
2 Depending on when the participant is enrolled, participants will have up to 3 annual follow-up visits during this 5-year grant period.
3Via phone or in-person interview.
4 Collect data since the last study visit.
5 A separate survey link is available for the baseline and follow-up online surveys.
81n clinic BEFORE the colposcopic examination (If not documented within the last 2 weeks).
7|f the participant is pregnant, they will not be seen as part of the study that day. The participant will be asked to reschedule their visit after their
pregnancy ends.
8Based on ASCCP Colposcopy Guidelines (2-3 acetowhite areas).
9The cervical biopsy should include:
e Diagnostic read by the local pathology laboratory; and
e Original histology/biopsy slide or an additional paraffin embedded section on a slide from each biopsy specimen to be sent to the Central Pathology
Laboratory at UCLA for standardized research reading. Refer to the PH700 LPC and MOP for further information on specimen collection.

December 06, 2024
- Sponsor Protocol
Version 1.4


https://www.asccp.org/colposcopy-standards

Real-world Effectiveness of HPV Vaccine in Women Living with HIV and Its Impact on Cervical Cancer Screening Accuracies
(LiVes LLC Study [Protocol PH700])

Table I-3. Participants who Test hrHPV-Negative after Testing 2

Study Time Point/Visit

Annual Follow-up 1, 2, 3!

Visit Window Within 1 year +/-60 days of previous self-collected swab
Study Assessment

Review and confirm the Inclusion/Exclusion Criteria X
Provide self-collection kit/swab? to participant to complete at home or in the X
clinic

Administer HPV Immunization and Current ART Questionnaire? X4

Medical Chart Abstraction

Most recent CD4 count and HIV viral load X4
HPV vaccination history x4

LIf either the main consent template or the site-specific consent addendum changed since previous signing or single IRB or local IRB requires reconsenting,
the participant must be re-consented prior to visit assessments taking place.

2Research swab self-collection kit, not the same collection kit from Testing 1 and 2; mailed to UCLA by SC or by participant. Refer to the PH700 LPC and
MOP for further information on specimen collection.

3Via phone or in-person interview.

4 Collect data since the last study visit.
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Appendix Il
Participating PHACS and HOPE Sites

The following are PHACS sites eligible to participate in this protocol:

Site : ) SMARTT | AMP Up | AMP Up Lite
Number Site Name and Location (PH100) (PH300) (PHA400) HOPE
2 Boston Children’s Hospital — Boston, MA X
7 St. Jude Children’s Research Hospital —
Memphis, TN X X X
University of Colorado, Denver — Denver,
9 X X X
co
13 Bronx-Lebanon Hospital — Bronx, NY X X X
18 University of Miami — Miami, FL X
19 Baylor College of Medicine, Texas
Children’s Hospital — Houston, TX X X X X
20 Tulane University — New Orleans, LA X X X
23 Jacobi Medical Center — Bronx, NY X
24 Lurie Children’s Hospital — Chicago, IL X X X

December 06, 2024

. Sponsor Protocol
Version 1.4



	Protocol Team Roster
	List of Abbreviations
	Protocol Synopsis
	Protocol Schema
	1. Introduction
	1.1 Study Background
	1.2 Study Rationale
	1.2.1 HPV Vaccines
	1.2.2 Antibody Titer in HPV-Vaccinated Young Women Living with Perinatal HIV and Incidence of Abnormal Cervical Cytology/pap
	1.2.3 Cervical Cancer Screening (CCS)
	Table 1. Cervical cancer screening guidelines

	1.2.4 Cervical Cancer Screening in WLHIV
	Table 2. Cross-sectional sensitivity, PPV, and percentage referred to colposcopy for four cervical cancer screening approaches for CIN 3+ or CIN 2 with concurrent HSIL

	1.2.5 Promising New Strategies for CCS
	1.2.5.1 Self-Collection
	1.2.5.2 hrHPV Genotyping
	1.2.5.3 hrHPV and Host DNA Methylation
	Table 3. Comparison of performance of 12 HPV type methylation to established triage tests



	2. Study Aims and Hypotheses
	2.1 Aim 1
	Hypothesis:

	2.2 Aim 2a
	Hypothesis:

	2.3 Aim 2b
	Hypothesis:


	3. Study Design
	3.1 Overall Study Design
	3.1.1 Aim 1
	3.1.2 Aim 2

	3.2 General Design Considerations
	3.3 Study Population
	3.3.1 PHACS-Affiliated Protocols
	3.3.1.1 SMARTT
	3.3.1.2 AMP Up
	3.3.1.3 AMP Up Lite
	3.3.1.4 HOPE

	3.3.2 Non-PHACS Affiliated Recruitment

	3.4 Sample Size
	3.5 Study Duration

	4. Selection and Enrollment of Study Participants
	4.1 Enrollment
	4.2 Inclusion Criteria
	4.3 Exclusion Criteria
	4.4 Protocol Registration
	4.5 Recruitment
	4.6 Informed Consent
	4.7 Co-enrollment

	5. Schedule of Study Evaluations, Description and Administration
	5.1 Primary hrHPV at Testing 1 (or Testing 2, if necessary)
	5.1.1 hrHPV-Positive at Testing 1 or Testing 2
	5.1.1.1 Baseline Colposcopy Visit and Annual Colposcopy Follow-Up Visits 1, 2, and 3 (if applicable) for hrHPV-Positive

	5.1.2 PHS Testing 2: For Those hrHPV-Negative at Testing 1
	5.1.2.1 hrHPV-Positive at Testing 2
	5.1.2.1.1 Baseline and Annual Follow Up Colposcopy Visit


	5.1.3 hrHPV-Negative at PHS Testing 1 and 2


	6. Evaluations and Measures for Those Who Test Positive on PHS
	6.1 Flow of Specimen Self-Collection Kits
	6.2 HPV Immunization and Current ART Questionnaire
	6.3 Reproductive Health and Tobacco Use Online Survey
	6.4 Medical Data Abstraction
	6.5 Urine Pregnancy Test at Baseline Colposcopy visit
	6.6 Colposcopic Examinations at Baseline and Follow-Up
	6.7 Collection of Cytology/pap and Samples for Triage Tests and Repository
	6.8 Cervical Biopsy Specimens
	6.9 Follow-Up Colposcopy Visits
	6.9.1 Medical Record Abstraction in Follow-Up Years 1-3


	7. Evaluations and Measures for Those with Two Consecutive Negative Results from PHS
	7.1 Annual Self-sampling for hrHPV Genotyping
	7.1.1       Other Evaluations

	8. Data Collection and Site Monitoring
	8.1 Data Records
	8.2 Data Collection
	8.3 Data Quality Assurance
	8.4 Clinical Site Monitoring and Record Availability

	9. Study Management
	9.1 Data Management
	9.2 Rolling Implementation and New Protocol Versions
	9.3 Protocol Query Management
	9.4 Long-Term Specimen Storage in the PHACS Repository

	10. Participant Management
	10.1 Study Visit Management
	Table 4. Delineation of Research Visits and Standard of Care Visits

	10.2 Participant Compensation
	10.3  Study Completion
	10.4 Participant Discontinuation

	11. Adverse Event (AE) Reporting
	12. Study Impact and Safety Monitoring
	12.1 Reporting Requirements

	13. Statistical/Analytic Considerations
	13.1 Study Design
	13.2 Statistical Analysis Plan
	13.2.1 Baseline Characteristics
	13.2.2 Aim 1
	13.2.3 Aim 2a
	13.2.4 Aim 2b

	13.3 Power Calculations
	13.3.1 Aim 1
	13.3.2 Aim 2a and Aim 2b

	13.4 Missing, Unused, and Spurious Data
	13.5 Data Monitoring

	14. Human Subjects
	14.1 Participant Confidentiality
	14.2 Certificate of Confidentiality
	14.3 Risks and Benefits
	14.3.1 Risks Associated with Participation in This Study
	14.3.1.1  Risk Category: Research Not Involving Greater than Minimal Risk (45 CFR § 46.404)
	14.3.1.2 Inadvertent or Unintended Disclosure of HIV Status
	14.3.1.3 Reproductive Health and Tobacco Use Online Survey

	14.3.2 Benefits Associated with Participation in This Study

	14.4 Institutional Review Board Review
	14.5 Prisoner Participation
	14.6 45 CFR § 160 and 164 Standards for Privacy of Individually Identifiable Health Information (“Privacy Rule” Pursuant to the Health Insurance Portability and Accountability Act)
	14.7 PHACS Repository Policies
	14.8 Study Discontinuation

	15. Publication of Research Findings
	16. Biohazard Containment
	References
	Appendix I Schedule of Evaluations
	Table I-1. Recruitment, Testing 1, and Testing 2
	Table I-2. Participants who Test hrHPV-Positive after Testing 1 or Testing 2
	Table I-3. Participants who Test hrHPV-Negative after Testing 2

	Appendix II  Participating PHACS and HOPE Sites

