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1. Overview and Schema

The MsFLASHO5 Vaginal Health Trial, is a randomized, double-blind, placebo-controlled, three-arm clinical
trial of postmenopausal women aged 45-70. The design includes 12 weeks of treatment with an estradiol
vaginal tablet plus placebo gel, hydrophilic moisturizing vaginal gel plus placebo vaginal tablet, or double
placebo (gel and tablet). Participants attend three clinic visits: one to conduct randomization and collect
baseline measures, and two to collect follow-up data at 4 and 12 weeks.

This study is part of a new application from the MsFLASH (Menopause Strategies: Finding Lasting Answers for
Symptoms and Health) network, a group of investigators performing clinical trials designed to find new ways to
alleviate the most common, bothersome symptoms of the menopausal transition and postmenopause. Four
randomized controlled clinical trials, and several ancillary and pilot projects, were completed during the initial
funding period of the MsFLASH network.

This protocol describes the first planned randomized controlled trial of the second funding period; it is
designed to test the efficacy of both a vaginal estradiol tablet and a vaginal gel in alleviating vaginal
symptoms. See Figure 1, Overall Study Design.
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2.  Objectives

The primary objective of this trial is to determine the efficacy of an ultra-low dose hormonal vaginal tablet
(Vagifem®) and a non-hormonal vaginal gel (Replens®) in relieving vaginal symptoms.

The specific study aims are:

Primary Specific Aim 1: to compare the effects of: 1) Vagifem® plus placebo gel vs. placebo tablet plus
placebo gel, and 2) Replens® plus placebo tablet vs. placebo gel and placebo tablet on the primary outcome —
change from baseline to 12 weeks in severity of the most bothersome symptom (MBS): dryness, itching,
irritation, soreness and dyspareunia.

Primary Hypotheses Aim 1: Vagifem® 10 mcg is superior to placebo, and Replens® is superior to placebo in
improving severity of the most bothersome symptom

Secondary Specific Aim 1.1: Evaluate the relative effectiveness of Vagifem® vs. Replens® in reducing the
severity of the most bothersome symptom.

Secondary Hypotheses Aim 1.1: Vagifem® 10 mcg is superior to Replens® in improving severity of the most
bothersome symptom.



Secondary Specific Aim 1.2: Evaluate the impact of active treatment (Vagifem® or Replens®) relative to
placebo on secondary outcomes — change from baseline to 12 weeks in:

a) composite vaginal symptom index (VSI) score including dryness, itching, irritation, soreness among all
women, and, dyspareunia among sexually active women;

b) sexual function;

c) treatment satisfaction;

d) menopause quality of life; and

e) objective measures of GU atrophy (pH, vaginal maturation index (both sites) and epithelial thickness
(Seattle site only).

Secondary Hypotheses Aim 1.2: Vagifem® 10 mcg is superior to placebo, and Replens® is superior to placebo
in improving composite vaginal symptom index over 12 weeks, sexual function, overall satisfaction,
menopausal quality of life, vaginal pH, thickness and vaginal maturation index (VMI) over 12 weeks of
treatment.

Secondary Specific Aim 1.3: Develop a biorepository of specimens to allow translational, mechanistic,
systems biology studies of the etiology of vaginal symptoms.

Secondary Specific Aim 1.4: Perform additional novel exploratory analyses in a subset of women (n=75) to
evaluate secondary outcomes:

a) the postmenopausal vaginal microbiome;
b) vaginal mucosal inflammation;

c) hormones (serum concentrations and vaginal receptor expression) as underlying mechanisms of
treatment response; and

d) the postmenopausal genitourinary and rectal microbiomes.

Secondary Hypotheses Aim 1.4: Menopausal vaginitis symptoms are not simply due to low serum estrogen
levels, but rather to alterations in the vaginal microbiota and/or the mucosal immune response (Figure 2).
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3. Background

Bothersome postmenopausal vaginal symptoms are prevalent and adversely affect quality of life, including
sexual function. Up to 40% of postmenopausal women have vaginal symptoms presumed to be related to
vaginal atrophy." Similar to premenopausal women, postmenopausal women with vaginal inflammation or
vaginitis may present with discharge, itching, irritation, and pain or dyspareunia (38%) but also commonly
report vaginal dryness (75%)." Despite this high prevalence of postmenopausal vaginal symptoms, data to
guide treatment choices is extremely limited. Minimal data supports efficacy of nonprescription treatments for
vaginal dryness and symptoms, but their comparative efficacy versus estrogen therapy is unknown. There is
a paucity of data concerning the microbiologic, inflammatory and hormonal mechanisms underlying
postmenopausal vaginal symptoms and their impact in determining treatment response in uncertain.

Vaginal health research has concentrated on premenopausal women in the past. Other than the role of
diminished estrogen on genitourinary atrophy, very little is understood about the causes or treatment of
postmenopausal vaginal symptoms with advancing age. The number of US women over age 65 is expected to
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double by 2022 and approximately 40% will experience bothersome vaginal symptoms,’® 75% may have
vaginal dryness and up to 40% may experience pain with intercourse. With new therapies for male sexual
dysfunction, female partners with genitourinary (GU) atrophy are more apt to need treatment for vaginal
symptoms to maintain partner intimacy without pain. Despite a high prevalence of postmenopausal vaginal
symptoms, data to guide treatment choices is extremely limited.

Treating vaginal symptoms, including dyspareunia, is the first step in addressing sexual dysfunction. Sexual
function in aging women is woefully understudied, although evidence suggests that postmenopausal vaginal
symptoms (in particular dyspareunia) adversely affect sexual function."®’ Genitourinary (GU) atrophy is related
to postmenopausal vaginal symptoms and diminished female sexual function in some, but not all women. GU
atrophy, diagnosed by findings on physical examination and VMI, usually manifests several years after the final
menstrual period. GU atrophy is directly mediated by hypo-estrogenism resulting in loss of collagen, and
thinning and drying of the vaginal epithelium.® The chronicity of suppressed estrogen concentrations in
postmenopausal woman may add to diminished nerve conduction, diminished vasoconstriction and
vasodilation control® that ultimately contribute to the rise in vaginal symptoms in the postmenopausal years.
However, while the overwhelming majority of postmenopausal women have GU atrophy 5 years or more from
their final menstrual period, not all women with GU atrophy have bothersome symptoms.®'°

The Estradiol hemihydrate vaginal tablet (Vagifem® 10 mcg) is an affordable, popular treatment for vaginal
symptoms. In women with postmenopausal vaginal dryness, itching, pain or burning, meta-analyses of past
randomized trials conclude that local estrogen creams reduce symptoms (particularly dryness) in the majority
of women.""""? While creams, often with substantial systemic absorption, remain the mainstay of current
therapies, only 30% of postmenopausal women prescribed vaginal creams use them beyond 6 months."
Improved treatment compliance, satisfaction, and adherence are observed with estrogen tablets or rings over
creams, though insertion of rings is problematic for some women."*'* Thus, vaginal tablets may be a
preferable treatment option for many women.

Non-hormonal hydrophilic vaginal gel (Replens®) is a popular over-the-counter product for vaginal dryness.
This and similar non-hormonal products are touted as attractive options for women with bothersome
postmenopausal vaginal symptoms and are recommended by the American College of Obstetrics and
Gynecology,' NAMS," the American Academy of Family Physicians,’® and the International Menopause
Society.® However, little data exists to support the view that postmenopausal vaginal symptoms improve with
use of non-hormonal therapies, and some in-vitro studies suggest one of the most commonly used products,
Replens®, a polycarbophil hydrophilic moisturizer, may even be harmful to mucosal integrity."” To our
knowledge, no blinded randomized placebo-controlled trial has evaluated the efficacy of vaginal gels on
postmenopausal vaginal symptoms. Head to head, adequately powered, double-blind, placebo controlled trials
comparing ultra-low-dose local estrogen therapy to a commonly used non-hormonal therapy are needed to
inform women about therapeutic efficacy.

We selected the severity of the most bothersome symptom (MBS) as our primary outcome because it is one of
the FDA-recommended outcomes for trials of treatment for menopausal symptoms.' Additionally, preliminary
data from MsFLASH 03 showed that most women complain of a single severe symptom (most commonly
dryness), and we are concerned that a composite score may dilute the outcome. We chose a composite
Vaginal Symptom Index (VSI, scale 0-3, average of 4 items: dryness, itching, irritation, soreness; scale
0=none, 3=severe) as a secondary outcome ' to reflect the breadth and complexity of women’s symptoms.
Trials conducted by the pharmaceutical industry use the FDA recommended outcomes,'® and also measures
of GU atrophy pH and VMI.?>** We include measures of GU atrophy such as pH and VMI, ?* which have
been used in prior trials, as secondary outcomes.

Vaginal health is intricately bound to the vaginal microbiome.??’ Yet little is known about healthy vaginal
aging, normal postmenopausal microflora, or the interaction of GU atrophy with a disturbed microflora and an
aging immune system.?***° Microbial communities colonize mucosal surfaces in the gut, the mouth, and the
vagina®' and play a major role in our susceptibility to disease. For example, gastrointestinal bacteria interact
with the gut epithelium to create a balance of immune tolerance and primed immune response. Failure of this
system has been implicated in the development of inflammatory bowel diseases. In the premenopausal vagina,
Lactobacillus species predominate among a multitude of bacterial species, and maintain an acidic environment
associated with normal reproductive health.*3* Alteration in this microbial community has been associated
with inflammation®® and vaginal irritation.?” After menopause and with aging, the composition of the vaginal
microbiome changes,** but little is known about how perturbations in vaginal flora, including Lactobacillus



species, immune response, or the presence of specific vaginal epithelial hormone receptors (ERa or ERp)
impact risks for postmenopausal vaginal symptoms. Additionally, the composition of the gastrointestinal
microbiota may influence circulating hormone levels® or the composition of the vaginal microbiota.*’

4.

Study Population

The target population will include women in general good health, aged 45-70 years, who report bothersome
vaginal symptoms. The study will enroll 318 women across two sites (Seattle and Minneapolis), and utilize a third
site for recruitment if needed (Boston).

4.1

4.2

Inclusion Criteria

Females aged 45-70 years

2 or more years since last natural menstrual period, or surgical menopause (bilateral oophorectomy)

At least 1 vaginal symptom (inside or outside the vagina) reported from the following list, experienced in
the past 30 days which is moderate or severe:

- Dryness at least once a week

- ltching at least once a week

- lIrritation at least once a week

Soreness/pain at least once a week

- Pain associated with sexual activity at least once

Signed informed consent

Exclusion Criteria

Current unexplained abnormal genital bleeding (or any unevaluated bleeding since menopause)
Currently pregnant, attempting pregnancy or breast feeding.

Current acute vaginal infection (as indicated by wet mount at V1)

Pelvic or vaginal surgery in prior 60 days

Antibiotic use in the past 30 days

Women under age 55 with endometrial ablation

Women under age 55 with hysterectomy and at least one ovary

Current cancer treatment (exception basal or squamous skin cell cancers)

Current or past thromboembolic disease (pulmonary embolus or deep vein thrombosis, not including
thrombophlebitis), myocardial infarction, or stroke

Current severe liver disease

Current or past breast or endometrial cancer or pre-cancer

Blood clotting disorder (e.g., Factor V Leiden, prothrombin mutation, protein C, protein S or
antithrombin deficiency)

Porphyria

Current or past lichen sclerosus or lichen planus

History of adverse reaction to vaginal estrogen or Replens

Use of any systemic reproductive hormones (hormonal contraception, postmenopausal hormone
therapies, SERMS) in past 2 months

Use of hormonal contraception in the past year

Use of any type of vaginal estrogen product, (however, interested women will be allowed to join the
study if they abstain from use during the month preceding enroliment)

Use of any vaginal moisturizer, stimulatory lubricant, douche, vaginal prebiotic or probiotic, or soap in
the vagina in past 1 month (however, interested women will be allowed to join the study if they abstain
from use during the month preceding enroliment)

Unwilling to abstain from use of any non-study vaginal estrogen, vaginal moisturizer, stimulatory
lubricant, douche, vaginal prebiotic or probiotic, or soap in the vagina throughout the trial

Unable to follow instructions, complete questionnaires, or physically unable to place product in the
vagina

Current participation in another drug trial or intervention study

Chronic vulvovaginal symptoms in the 5 years before menopause (defined as a vaginal or vulvar
condition requiring more than 4 visits to a health care provider in a given year)



5. Intervention
Participants (n=318) will be randomly assigned to one of three 12-week, double-blinded treatments:

1)  Estradiol 10 mcg vaginal tablet daily (Vagifem®) (am) for 2 weeks, then 2 days a week (pm) for 10
weeks and placebo vaginal gel every 3 days (pm) for 12 weeks

2)  Placebo vaginal tablet daily (am) for 2 weeks, then 2 days/week (pm) for 10 weeks and hydrophilic
moisturizing vaginal gel (Replens®) every 3 days (pm) for 12 weeks

3) Placebo vaginal tablet daily (am) for 2 weeks, then 2 days/week (pm) for 10 weeks and placebo
vaginal gel every 3 days (pm) for 12 weeks

The appearance, packaging, and bottling for the active and placebo tablets and gel will be identical to maintain
the double-blind throughout the 12-week trial. At the time that study data are released, participants will be
informed of their study treatment assignment by mail.

5.1 Vagifem®

One hundred six participants will be randomized into the Vagifem® arm of the study. Women in this arm will be
given a estradiol 10 mcg vaginal tablet (Vagifem®) daily (am) for 2 weeks, then 2 days/week (pm) for 10
weeks and placebo vaginal gel (hydroxyethylcellulose gel) every 3 days (pm) for 12 weeks. Each woman will
be provided with 2 reusable vaginal tablet applicators and 2 reusable gel applicators.

Vagifem® 10 mcg tablets are small white film-coated tablets.® Each tablet is placed using an applicator. The
active ingredient for a 10 mcg tablet is 10.3 mcg of estradiol hemihydrate equivalent to 10 mcg of estradiol.
The coating is made of hypromellose and polyethylene glycol. The excipient (inactive) ingredients are
hypromellose, lactose monohydrate, maize starch, and magnesium stearate.

5.2 Replens®

One hundred six participants will be randomized into the Replens® arm of the study. This arm is comprised of
hydrophilic moisturizing vaginal gel (Replens®) every 3 days (pm) for 12 weeks and placebo vaginal tablet
daily (am) for 2 weeks, then 2 days/week (pm) for 10 weeks. Each woman will be provided with 2 reusable
vaginal tablet applicators and 2 reusable gel applicators.

Replens® is a bioadhesive polycarbophil-based vaginal gel.*"*? The ingredients are purified water (vehicle
humectant), glycerin (moisturizer), mineral oil (Paraffinum Liquidum as a moisturizer), polycarbophil and
carbomer homopolymer type B (allow the product to stick to the vaginal wall), hydrogenated palm oil glyceride
(moisturizer), sorbic acid (preservative, antimicrobial), methylparaben (only in the 35 gm tubes), sodium
hydroxide (adjusts pH of product so it is suitable for vaginal use). Replens® does not contain any animal
derivatives. It is safe for daily use.

5.3 Placebo

One hundred six participants will be randomized into the placebo arm of the study. This arm is comprised of
two placebo preparations: a placebo vaginal tablet and placebo vaginal gel. Women will be given a placebo
vaginal tablet daily (am) for 2 weeks, then 2 days/week (pm) for 10 weeks and a placebo vaginal gel
(hydroxyethylcellulose gel) every 3 days (pm) for 12 weeks. Each woman will be provided 2 reusable vaginal
tablet applicators and 2 reusable gel applicators.

Placebo vaginal tablet. The placebo tablet coating and excipient ingredients will be the same as are used for
Vagifem®. The coating will be hydroxypropyl methylcellulose (hypromellose) and polyethylene glycol. The
excipients will be hypromellose, lactose monohydrate, maize starch, and magnesium stearate.

Placebo vaginal gel. The product is a hydroxyethylcellulose gel.****
6. Randomization and Blinding

Participants who meet all study eligibility criteria will be randomized in a 1:1:1 ratio to estradiol vaginal tablet
(Vagifem®), hydrophilic moisturizing vaginal gel (Replens®), or placebo. Prior to randomization, all key
eligibility data will be entered into the centralized MsFLASH database. Clinic staff will then execute a database
function confirming eligibility. Once confirmed, the randomization assignment will be made, based on a
dynamic allocation scheme, stratified by site. The database will identify the appropriate drug box from a
numbered carton. Clinic staff will retrieve the box, attach a participant label to all products in the box, enter the
box ID into the database to verify it was dispensed to the participant and record the box number in the



participant’s chart. Study participants and all clinical staff who have contact with participants will be blinded to
the randomization assignment of all participants.

7. Outcomes

The primary and secondary outcome measurements for the Vaginal Health Trial are listed in Table 1. All
outcomes will be measured at baseline, week 4, and week 12, including:

Primary Outcome: Mean change from baseline to 12 weeks in the severity of most bothersome symptom
(MBS) on a scale of 0-3, better to worse.

Secondary Outcomes: 1) Satisfaction with treatment (Likert scale and Patient Benefit Evaluation) at follow-up;
and mean change from base-line to 12 weeks in: 2) composite Vaginal Symptoms Index (VSI). [The VSl is a
Modified Bachman scale'® measuring vaginal dryness, itching, irritation, soreness, and pain with sexual activity
(among sexually active women), each rated O=none to 3=severe, and then averaged for a total score of 0-3] 3)

Female Sexual Function Index (FSFI) pain domain (scale 0-6, worse to better) among sexually active women
and FSFI composite (scale 2-36) among all women, Sexual Function Distress ltem 1 (FSDS-R) (scale 0-4,
better to worse); 4) Menopausal quality of life (MENQOL) (scale 1-8, better to worse); 5) pH (<5; >5); 6) VMI
(% parabasal, intermediate, and superficial cells) and 7) epithelial thickness (Seattle site only).

Table 1: Study-Specific Measures — Primary and Secondary Outcomes

Measure Description Details on Measurement Weeks
Vaginal VS| Composite'®***: dryness, Self-report Scale 0-3, average of 4 items, Weekly + Daily
Symptoms itching, irritation, or soreness, and maximum score 3 weeks 0, 4,12
dyspareunia in sexually active
women
MBS Severity of most bothersome Self-report Most bothersome symptom (MBS), Weekly + Daily
symptom: Vaginal dryness, itching, range 0-3 (0=none, 1=mild, weeks 0, 4,12
irritation, soreness or 2=moderate, 3 = severe)
dyspareunia'®?
Treatment Likert scale Self-report Scale 0= no to10= complete Weeks 12
satisfaction satisfaction
Patient Benefit Evaluation (PBE) Self-report Overall, do you believe that you Week 12
experienced a meaningful benefit from
the study medication? (yes/no)
FSFI**8 Assess sexual function, Self-report Composite score= 2 (not sexually Weeks 0, 4,12
dyspareunia, sexual function active and no desire) to 36, 6 domains
FSDS-R% distress Distress —ltem 1, scale 0-4, If answer
>0, complete remaining 12 items
MENQOL‘“"S0 Assess menopause QOL Self-report Range 1-8, 29 items Weeks 0, 4,12
Pelvic Assess for infection and to grade Physical Assess color, rugosity, moisture, Weeks 0, 4,12
examination GUA examination | integrity, pain
Yeast culture Assess for yeast Vaginal Presence of yeast Weeks 0, 4
swab
Nugent Score® Assess for vaginosis Vaginal Presence of lactobacillus, gram Weeks 0, 4, 12
swab, slide variable rods, score 0-10
Vaginal pH18 Acid base status of vagina Vaginal Evaluate pH < 5.0, > 5.0 Weeks 0, 4,12
swab
Vaginal Evaluate epithelial atrophy Vaginal Maturation index to assess % of cells: Weeks 0,12
Maturation Index'® spatula superficial, intermediate and parabasal
Vaginal biopsy Assess epithelial thickness Biopsy Epithelial thickness will be measured Weeks 0, 4,12
(Seattle site only) | Eyajuate estrogen receptors (ER), Biopsy Immunohistochemistry ER Weeks 0,12
inflammation
Vaginal Microbiology of the vagina Vaginal 16S rRNA gene PCR with Weekly + Daily
Microbiome®?%® swab Pyrosequencing, lllumina high weeks 0, 4,12
throughput sequencing, metabolomics




Serum hormones Serum estradiol Serum LC/SRM/MS Weeks 0,12

Vaginal Inflammatory markers Lavage, mRNA, Vaginal lavage fluid proteins, Weeks 0, 4,12
Inflammatory cytobrush IHC immune proteins
Markers®’*°

Other Measures of Interest: vaginal symptoms (Day-to-Day Impact of Vaginal Aging symptom questionnaire
(DIVA),®° insomnia symptoms, Insomnia Severity Index (IS1),** depression Patient Health Questionnaire (PHQ-
8),%% anxiety Generalized Anxiety Disorder (GAD-7),%? urinary incontinence, Incontinence Severity Index (ISI),%°
and the 3-Incontinence Questions Tool (31Q ),%® bladder pain, a history of recurrent urinary tract infections,
rectal swab collection for biorepository and intake of prebiotics and probiotics.

In addition, a series of pilot translational studies will include analysis of biorepository specimens from 25
randomly selected women from each treatment arm (total 75 women). Vaginal and rectal microbiome,
reproductive hormone, and immunology analyses are described in Section 9.4.

8.  Study Plan

The recruitment, retention, sample sizes, successful completion, and cost-efficiencies of the MsFLASH
research protocols rely on the networked operational design described below (Table 2).

8.1 Recruitment

Recruitment will occur primarily through targeted mailings to potential participants and screening will occur via
phone calls. Targeted mailings will include an information letter or postcard with a recruitment phone number
and website address. As previously implemented in other MsFLASH trials, Kaiser will execute all mailings and
Group Health Research Institute will conduct phone screen activities. Repeat mailings will be sent up to two
times, depending on initial response. Two sites (Seattle and Minneapolis) will recruit participants for this study,
with a third site (Boston) available if needed to reach recruitment targets. All sites have access to large
populations from which to recruit. Electronic health records (EHR) will be used to identify age-eligible women
who are members of Group Health in Seattle. Purchased mailing lists will be used for recruitment in
Minneapolis and as needed in Seattle. A pilot trial of recruitment via social media using the Facebook platform
will be performed in the same population at both sites.

Study postcards to support recruitment efforts will be developed by the Data Coordinating Center (DCC), with
input from the clinical Network sites. Sites may also develop site-specific materials. In preparation for the
study, the Group Health clinical site will conduct two focus groups (about 20 women total) to discuss
recruitment and recruitment materials. The purpose of the focus groups is to identify effective ways to invite
women to join the vaginal health study, and thus design the best possible study invitation materials.

Volunteers will be identified from Group Health electronic health records (HER), invited to participate by mail or
phone call, take part in a 1.5-hour discussion, and provided with a snack, free parking, and $40 in
compensation for their time. All recruitment materials, including mailings and advertisements, will be submitted
to each participating site’s Institutional Review Board (IRB) for review and approval prior to use at that
institution.

8.2 Informed Consent

Consent to screen will be obtained verbally at the start of the screening phone call. Before the recruiter asks
any of the screening questions, she will inform the potential participant that the purpose of the call is to begin
the process of screening for eligibility and that all responses are confidential and completely voluntary.
Continuation of the phone call and response to questions implies consent to the phone call screening. Women
saying that they prefer not to answer questions will be thanked for their time and the phone call will end.
Women may ask to stop the screening phone call at any time.

Written informed consent will be obtained at the first study visit prior to any other study procedures. Study staff
will explain the purpose of the study, the procedures and treatments, the requirements of participation, risks
and benefits, and the right to withdraw at any time, and answer any questions. The HIPAA consent will also be
carefully reviewed with all participants.

All consent documents will be approved by the IRB of each participating network site and the DCC. Signed
consent forms will be placed in the participant's administrative research file (as distinct from hardcopy research
data files) and a copy will be given to the participant.




8.3 Screening, Randomization, and Study Visits

Eligibility screening occurs through a series of phone and in-person contacts. After eligible participants are
randomized to a study arm, they will participate in two additional in-person visits (conducted after 4 and 12
weeks on treatment) and four phone contacts (conducted at 1, 3, 7, and 11 weeks post-randomization), as
described in the section below. Table 2 summarizes the contacts and activities involved in screening,
randomization, and study participation.

Table 2: Participant Study Activities

Stage

Location

Activity

Recruitment

Home

Women mailed invitation letters and call study hotline if interested

Phone Eligibility
Screen

Home

GHRI Survey obtain verbal consent by phone and administer eligibility screen, including the
Vaginal Symptom Index

Before Visit 1 (V1)

Home

Eligible women mailed study consent and questionnaires

Women complete Eligibility Questionnaire which includes a 3-day practice diary, and mail to
the sites

Sites review mailed questionnaires and confirm eligibility
Sites contact eligible participants and schedule V1
Participants instructed to complete Baseline Questionnaire and review consent prior to V1

Visit 1 (V1) Baseline

Research
Clinic

Staff reviews study consent Eligibility and Baseline Questionnaires with participant
Instruct participant on single self-collection vaginal swab for wet mount
Perform wet mount:

* If the wet mount is positive, the participant is ineligible at this visit. If positive for yeast,
bacterial vaginosis (BV) or trichomoniasis, refer to provider for treatment. If positive for
yeast, staff informs participant that over the counter treatment is an option. All women with
positive wet mounts may return in 2 to 6 weeks for repeat wet mount (must be > 4 weeks
for BV and trichomonas, to comply with antibiotic exclusions).

* If wet mount negative, and still eligible, enroll, perform pelvic exam, collect vaginal and
rectal specimens and randomize.

Vaginal biopsy if participant consents (Seattle site only)

Non-fasting blood draw after normal wet mount

Randomize, weigh, and dispense study medication after normal wet mount
Measure height, weight

Weeks 0-12

Home

Take medications as instructed
Record daily bleeding, sexual activity, medications, lubricants, douche

Complete Vaginal Symptom Diary and collect vaginal swabs daily weeks 0, 4,and 12 plus
once weekly all other study weeks

Mail in swabs and diaries weekly

Weeks 1, 3,7, 11
and as needed

Phone

Staff review with participants: medication instructions, answer questions, query about side
effects, adherence, compliance, clinic visit reminders

If participant fails 2 weeks of mailed specimens, an additional call is made

Week 4 Visit (V2)

Research
Clinic

Collect questionnaires from participants

Pelvic examination, wet mount, vaginal and rectal specimens, biopsy if consents (Seattle site
only)

If wet mount positive for yeast, BV or trichomoniasis, refer to provider for treatment. If
positive for yeast, staff informs participant that over the counter treatment is an option. All
women remain in study on study drug

Medication adherence: count Vagifem® tablets and weigh Replens® tube

Week 12 Visit (V3)

Research
Clinic

Collect questionnaires from participants
Non-fasting blood draw

Pelvic examination, wet mount, vaginal and rectal specimens, biopsy if consents (Seattle site
only)

If wet mount positive for yeast, BV or trichomoniasis, refer to provider for treatment.
Medication adherence: count Vagifem® tablets and weigh Replens® tube
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8.3.1 Eligibility Screen by Phone

The study recruitment calls for all sites will be conducted by the Group Health Survey department. Women who
express interest in the study by responding to a recruitment mailing or flyer will be contacted by phone. The
study will be briefly described, and women asked to provide verbal consent to screen for the study. Screening
questions that will be asked include age, frequency and bother of vaginal symptoms, current use of hormones
or vaginal products, menopausal status and medical conditions that are contraindications for the use of
Vagifem.

Women who are eligible after the telephone screen and who verbally consent to further contact will be mailed a
cover letter explaining more about the study eligibility process, eligibility and baseline questionnaires, and the
consent. Women will be asked to complete the eligibility questionnaire, which includes a 3-day “practice diary”,
and mail it to the sites.

The sites will review the mailed eligibility questionnaire and call eligible women to schedule a clinic visit. The
women will be asked to review the baseline questionnaire, review the consent, and bring them to the first visit.
Ineligible women will be called and thanked for their interest in the study. If further clarification of eligibility is
needed, site study clinicians will contact potentially eligible women by telephone.

8.3.2 Baseline and Randomization Visit (V1)

At Baseline Visit (V1), the following tasks occur:
e Informed consent for the study will be reviewed and signed.

e The Baseline questionnaire will be collected and reviewed for completeness. If the woman has not
brought her completed questionnaire to the visit, she will be asked to complete one during the visit.

e Physical measurements, including height and weight will be obtained.

¢ A non-fasting-blood sample for serum estrogen metabolite concentrations and biorepository will be
collected.

e Participants will be instructed on how to self-collect a vaginal swab.

o Participants will self-collect a vaginal swab for wet mount, clinician will assess pH and wet mount for
acute infection:

o If positive for yeast infection, bacterial vaginosis (BV), or trichomoniasis, refer to their provider for
treatment. If positive for yeast, staff informs participant that over the counter treatment is an option.
Women may return between 2-6 weeks for repeat wet mount. If treated for BV or trichomoniasis,
must return > 4 weeks to comply with the antibiotic exclusion. If wet mount negative, continue with
enroliment and randomization process. If positive, ineligible.

o If negative, the woman will proceed with pelvic examination, vaginal and rectal specimen
collections.

e A vaginal fluid smear will also be made with the self-collected swab, for Nugent scoring.

o A standardized pelvic exam with documentation of vulvar and vaginal skin breaks, discoloration,
amount of lubrication and discomfort and collection of vaginal samples for yeast culture, vaginal and
rectal samples for the biorepository, and vaginal swab and cytobrush sampling to assess GU atrophy
and inflammation will be conducted. A vaginal smear for Nugent score and spatula collection for
Maturation Index will be made.

e A vaginal biopsy will be conducted for women who consented to the biopsy (Seattle site only).

e Randomization: Participants who consent and continue to meet all study eligibility criteria will be
randomized to Vagifem®, Replens®, or placebo treatment.

o Study tablet and gel dispensation: Study pills will be dispensed in a double-blind fashion. Participants
will be instructed to insert 1 study tablet vaginally in the morning daily for the first two weeks then twice
a week in the evening for the next 10 weeks and the study gel vaginally every 3 days in the evening for
12 weeks. Ideally, the tablet and gel should be applied at least 12 hours apart.

e Participants will receive 2 containers, one with the tablets, and one with the gel, along with 2 types of
reusable vaginal applicators (one for the tablet, one for the gel) and specific instructions, both verbal

11



and written, on how and when to use the study medications. For all medications (active or placebo), the
tablet and gel containers will be identical and contain identical-looking medications. The database will
identify the appropriate containers of study medications from a numbered carton that has been logged
into the local inventory. This system will provide the clinic staff with the container numbers so that the
appropriate containers will then be retrieved from a double-locked on-site storage space. The clinic staff
will then log the containers out of the inventory tracking system and record the container number in the
participant’s chart.

Participants will receive their home vaginal swab collections kit and Vaginal Symptom Diaries, along.
Daily diaries will be used to record any vaginal bleeding, medications (oral or vaginal), placement of
any vaginal products (e.g., lubricant), and sexual activity, as well as any side effects from study drugs.
The swab kit will contain enough swabs to cover the collections that occur between randomization and
the Week 4 visit. This includes daily swabbing for 7 days at weeks 0-1 and 3-4 (14 collections) and a
weekly swab at Week 2 (1 collection). Vaginal Symptoms Diaries will be collected in conjunction with
the swab collections. Kits will include sterile saline to apply to the swab prior to specimen collection,
should the participant find vaginal swab dry and irritating. This technique minimizes participant
discomfort and has been shown in MsFLASH pilot studies to not affect quality and quantity of
specimens. Swabs will be mailed by participants directly to the study sites as they are collected.

The Week 1 phone contact and Week 4 and 12 visits will be scheduled.

Week 4 questionnaire(s) will be given. Participant instructions for swab collection, diaries and study
medications will be provided. Women will be given written and verbal instructions to collect vaginal
swab specimens on awakening in the morning, prior to placement of any intervention product within the
vagina on prescribed days. The vaginal gel will be placed prior to going to bed at night, thus minimizing
any effect on morning swab collection and reducing vaginal irritation. Women will be asked to complete
daily vaginal diaries. Women will be asked to call the study hotline with any side effect concerns
throughout the study, and inform the study team of any hospital admissions or potential serious adverse
events. Women will be instructed on how to mail the self-collected swabs to the study site weekly.

8.3.3 Weeks 1, 3,7, 11 Telephone Contacts

Telephone contacts will be conducted approximately 1, 3, 7, and 11 weeks after the randomization visit to
review medication adherence and ascertain any unacceptable side effects of medication. The contacts at
weeks 3 and 11 will primarily serve as a reminder of the upcoming visits and a reminder to complete daily
swab collections for 7 days prior to the visits.

8.3.4 Week 4 Visit (V2)
Approximately 1-2 weeks before the Week 4 visit, participants will be called to:

schedule or confirm their Week 4 visit;

be reminded to complete their daily swab collections and vaginal symptoms diaries for the 7 days prior
to their visit;

asked to complete the Week 4 follow-up questionnaire (which includes many of the items collected at
baseline, such as depressive symptoms, anxiety, sleep, and sexual function); and

be reminded to bring their vaginal swabs, diaries, and study medication containers to the visit.

Required elements of the Week 4 visit:

Review medication adherence by collecting containers and counting (tablets) or weighing (gel).
Review swab collections and vaginal symptom diary completion adherence.

Ascertain any unacceptable side effects of medication.

Answer any questions regarding the medication, swab collection, or diaries.

Review daily diaries of vaginal symptoms, bleeding and medication use collected during the first 4
weeks to confirm they are being completed accurately and completely.

Review the Week 4 follow-up questionnaire for missing items. If the participant did not bring the
questionnaire to the visit, she will be asked to complete it during the visit.
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In addition, all measures collected at baseline will be repeated:

8.3.5

A standardized pelvic exam with documentation of vulvar and vaginal skin breaks, discoloration,
amount of lubrication and discomfort and collection of vaginal samples for yeast culture, vaginal and
rectal samples for the biorepository, and swab and cytobrush sampling to assess GU atrophy and
inflammation will be completed. Vaginal smears for Nugent score and Maturation Index will be made.

A rectal swab will be collected by the clinician.
A vaginal biopsy will be conducted on women who consented to the biopsy (Seattle site only).

Wet mount and pH to assess for acute infection will be collected. If yeast infection, BV, or trichomonas
are seen, the participant will be referred to her regular provider. If positive for yeast, staff informs
participant that over the counter treatment is an option. Participants will remain in study, on study drug.
Participants will receive additional vaginal swab collection supplies and vaginal symptom diaries, along
with instructions on how and when they are to be used. The swab kit will contain enough swabs to
cover the collections that occur between the Week 4 and Week 12 visits and sterile saline as needed.
This includes weekly swabs during weeks 5-11 (6 collections) and daily swabbing for 7 days at weeks
11-12 (7 collections). Vaginal symptoms diaries will be collected in conjunction with the swab
collections and mailed by participants to the study site on a weekly basis.

The Week 12 visit will be scheduled.
Provide with week 12 questionnaire and sample collection Kkit.

Week 12 Visit (V3)

Approximately 1-2 weeks before the Week 12 visit, participants will be called to:

schedule or confirm their Week 12 visit;

be reminded to complete their daily swab collections and vaginal symptoms diaries for the 7 days prior
to their visit, and to mail or bring them to the study site.

asked to complete the Week 12 questionnaire (which includes many of the items collected at baseline,
such as depressive symptoms, anxiety, sleep, and sexual function); and

be reminded to bring their study medication containers to the visit.

Required elements of the Week 12 visit:

Review medication adherence by collecting containers and counting (tablets) or weighing (gel).
Review swab collections and vaginal symptom diary completion adherence.

Collect and review daily diaries of bleeding and medication use collected during the last 8 weeks to
confirm they were completed accurately and completely.

Review the Week 12 follow-up questionnaire for missing items.

In addition, all measures collected at baseline will be repeated:

A non-fasting-blood sample for serum estrogen metabolite concentrations will be collected.

Wet mount and pH to assess for acute infection will be collected. (If yeast, BV or trichomonas are
seen, the participant will be referred to her regular provider)

A standardized pelvic exam with documentation of vulvar and vaginal skin breaks, discoloration,
amount of lubrication and discomfort will be conducted and collection of vaginal and rectal samples for
the biorepository, vaginal swab and cytobrush sampling to assess GU atrophy and inflammation will be
completed. Vaginal smears for Nugent score and Maturation Index will be made.

A rectal swab will be collected by the clinician.
A vaginal biopsy will be done for women who have consented (Seattle site only).

Participants will be informed that they will receive information about study findings and their treatment
assignment by mail at the time when study findings are being published (after the end of the ftrial).

8.4 Early Termination

Women who ask to terminate the study participation early will be encouraged to complete a final set of study
questionnaires.
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8.5 Adherence and Retention

Retention of study participants and their adherence with the study protocol is a dominant focus after the
participant is enrolled. Retention has several components: adherence (using study medications) and
participation (collecting swabs, attending follow-up visits, accepting phone calls, completing questionnaires).
Personal contacts, visits, and follow-up phone calls will be the cornerstone of adherence and retention efforts.
The DCC will coordinate scripts and provide interviewer and staff training and guidelines for standardized
contacts. Each site will implement its own local retention efforts to complement study-wide efforts.

At each treatment contact, research staff will assess and encourage compliance, including offering suggestions
to increase compliance in those who are not taking the medication as recommended. Study medications will be
collected and counted or weighed at the Week 4 and Week 12 visits to estimate adherence.

8.6 Participation Payments

As a recognition of the time and effort women contribute to the study, participants will be paid $50 for each
biopsy, $25 upon completion of each study visit, and $75 at study completion (maximum compensation per
Seattle participant is $300 and per Minnesota participant $150; $175-325 for women with infection at baseline -
anticipated <5% of women). Parking for study visits will also be reimbursed.

9. Data Collection

The questionnaires and scales selected for the study were identified by the Network as appropriate for all
MsFLASH protocols. See Table 3 (below) for details.

Table 3: Data Collection Schedule

Screening Intervention
Contact PS WO w4 W12
Outcome Measures
Vaginal symptoms (VSI, MBS)" X
Vaginal biologic samples

Vaginal biopsies

XX | X | X
XX | X[ X

Vaginal swabs (self-collected)

Physical measures: height, weight

Sexual Function (FSF1),***® FSDS-R, Item 14%¢’
Quality of Life (MENQOL)***°

Treatment satisfaction (Likert)

Patient Benefit Evaluation (PBE)

Other Measures of Interest

Daily Impact (DIVA)®°

Anxiety (GAD-7)%?

Depression (PHQ-8)%
)64

x

XXX |X|X|X|X

>
XX | X | X

Insomnia (ISI

Urinary symptoms: incontinence ( 1S, 31Q),*>® bladder
pain and recurrent UTls

Prebiotics and probiotics

Rectal swabs (biorepository)

X[X|X| X | X[X|X]|X
X[IX|X| X | X[X|X]|X

Blood hormone assays (biorepository serum, plasma)

Safety/ eligibility measures

>

Informed consent

x

Medical history

Menopause status X

>
>

Adverse events X
Adherence X X
Other
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| Demographics | ‘ X ‘ ‘ ‘

9.1 Primary Outcome

Most Bothersome Symptom (MBS) Scale'®?*: Most bothersome symptom rates as 0=none to 3=severe,
maximum score=3, measuring the most bothersome symptom of vaginal dryness, itching, irritation, soreness,
or dyspareunia.

9.2 Secondary Outcomes

9.2.1 Subjective Measures

Several self-reported measures related to sexual function and menopausal quality of life will be collected at
baseline, Week 4, and Week 12, including:

Vaginal Symptom Index (VSI): The composite Vaginal Symptom Index (VSI) is a secondary outcome
measure for this trial. The VSI asks about vaginal dryness, itching, irritation, soreness or pain with sexual
activity with each symptom rated for O=none to 3 =most bothersome, and then averaged for a total score of 0-3

Menopause Specific Quality of Life (MENQOL)***%: The presence and bother associated with 29-different
menopausal symptoms will be assessed using the MENQOL.

Female Sexual Function Index (FSFI1)***%: The FSFl is a 19-item self-report questionnaire that assesses
sexual functioning in women over the past 4 weeks (total score 2—36, higher scores indicates better
functioning).

Female Sexual Distress Scale (FSDS-R)*®: The FSDS is a 12-item self-report questionnaire that assesses
distress related to sexual dysfunction in the prior month. A single question on bother will be used, item 1 as
this item has been shown to screen for bother®'. If a participant responds affirmatively, the full questionnaire
will be administered at her clinic visit.

Treatment Satisfaction (week 12): Likert scale satisfaction and Patient Benefit Evaluation (PBE) “Overall, do
you believe that you have experienced a meaningful benefit from the study medication?” (yes/no)

9.2.2 Objective Vaginal Measures

Several objective vaginal biologic measures will be collected including:
e Vaginal pH (<5; >5) at baseline, Week 4, and Week 12;
e Vaginal epithelial thickness (Seattle site only) at baseline, Week 4, and Week 12;
e Vaginal Maturation Index (VMI) (% parabasal, intermediate, and superficial cells) at baseline and Week
12

Clinic vaginal specimen collection (baseline, 4, 12-week visits): Women will undergo standardized pelvic
exam, and collection of vaginal biologic samples to assess GU atrophy and inflammation. Notation will be
made of discomfort on examination. A Dacron swab will be used to collect a mid-vaginal sidewall sample and
smeared on a microscope slide, then stored in a slide case for Nugent scoring. A vaginal culture swab will be
collected and sent to the appropriate lab at the site for yeast culture at V1 and V2. One posterior vaginal fornix
swabs will be collected and stored at -80C. Protease-free buffer will be introduced with 5 cc syringe for vaginal
lavage, then aspirated and kept in cooled rack until processed, supernatant frozen at -80C in 1.8 mL aliquots,
and stored at -80C. Vaginal cells will be collected by cytobrush and spatula that will be gently brushed along
both vaginal sidewalls and posterior vaginal fornix. The cytobrush is then placed into a cryovial with RNA
Cellprotect reagent. RNA Cellprotect specimens will be left at 4C for 24 hours, and then stored at -80C. The
vaginal cells collected with the spatula will be smeared on a slide, fixed with 95% ethanol for at least 10
minutes, then the slides stored for scoring the Maturation Index.

Vaginal biopsy procedure (baseline, 4, 12-week visits, Seattle site only): In women who consent to
biopsies, 1cc of lidocaine will be injected into the vaginal sidewall. A 3-4 mm wide x 1mm deep tissue sample
will be taken with mini-Tischler biopsy forceps. Pressure and silver nitrate will be used to stop any bleeding
noted. Biopsies will be placed in formalin and processed for epithelial thickness and estrogen receptor subtype.

Vaginal swab specimen collection (Daily during baseline, 4, and 12-week visits; weekly during weeks 1-
3, 5-10): At home, participants will perform self-collection of vaginal swabs and mail them to the study site
weekly, or bring them to their visit at Weeks 4 and 12. The swabs will be stored at the site frozen, and shipped
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to the Fredricks’ lab on a monthly basis for analysis after the end of the trial. We and others have shown that
swabs obtained for PCR studies of the human microbiota are stable when held at room temperature for up to
two weeks and have validated use of mail transport of self-collected swabs for these assays. Swabs will be
sent in the mail and frozen at -80C upon receipt until subjected to DNA extraction as previously described.”’

All samples, forms, database and cryovials will be linked via a unique ID and 2-digit cryovial number to the
participant’s study ID and type of visit. Staff will be provided procedures for shipping biospecimens and will
follow universal precautions for infectious disease control.

Objective vaginal measure evaluation:

Vaginal pH (from all 318 participants at 3 time points) will be obtained by the study clinician at the time of each
pelvic examination from vaginal samples obtained at the upper one third of the vagina and recorded in the
physical examination form. The pH paper will be protected from light and checked for expiration prior to use.

Vaginal epithelial thickness (from all participants who agree to vaginal biopsy at the Seattle site, at 3 time
points) will be processed, and paraffin embedded at the University of Washington. H&E slides will be prepared
and measures of the distance from the epithelial surface to the basal membrane will be taken at 3
representative points and measured, taking care that all slides are properly prepared without tangential cuts.
Interpretation of vaginal epithelial thickness will be done in the Mitchell Lab, Boston MA.

Vaginal Maturation Indices (from all 318 participants at 2 time points) will be shipped from the DCC to the
University of Washington Research Cytology Laboratory located at Harborview Medical Center in Seattle,
Washington. Alcohol fixed direct smears will be stained with standard Papanicolau stain (hematoxylin, orange
G and eosin). Light microscopic examinations of all stained cytology specimens will be performed by three
certified clinical cytologists. Cytologic smears will be examined initially at low power (10x) to assess for overall
quality and cellularity. Smears containing only red blood cells or no cells, displaying predominant inflammatory
reaction, or air-drying artifact were categorized as inadequate for evaluation. The maturation index (MI) will be
determined and expressed as the percentage of parabasal cells, intermediate cells and superficial cells. The
MI of a non-estrogenized postmenopausal woman has a predominance of parabasal cells and is typically
lacking in superficial cells. Superficial cells are recognized by the cytologist as large polygonal cells with
abundant cytoplasm and a small condensed pyknotic nucleus. Cells from the intermediate and parabasal
layers are smaller and have an open spherical nucleus. Inflammation is recognized as an increased number of
white blood cells and bacteria and may be associated with a hypoestrogenic state and genitourinary
symptoms.

Nugent score (from all 318 participants at 3 time points). Vaginal smears created at clinic visits will be shipped
to the Fredricks Lab, where they will be Gram stained and scored according to Nugent’s criteria.

9.2.3 Collection of additional samples for biorepository and pilot studies:

In addition, blood samples collected at baseline and week 12, as well as vaginal swabs, vaginal cytobrush,
rectal swabs, cervicovaginal lavage and biopsies (in consenting women from the Seattle site only) collected at
baseline, Week 4, and Week 12 will be submitted to the biorepository proposed as Aim 1.3.

Clinic Rectal swab collection procedure (baseline, 4 and 12-week visits): After the vaginal exam the
clinician will collect a rectal swab by inserting a moistened swab 1-2 cm into the rectum, turning it 360 degrees
and removing it, and placing it in a sterile cryovial.

Serum and plasma biorepository specimen collection (baseline, 12-week visits): Non-fasting blood for
estrogen metabolites will be processed on site, aliquoted into 0.5 ml cryovials for serum and plasma, frozen,
and shipped on dry ice to the central biorepository at the Fred Hutchinson Cancer Research Center.

9.3 MsFLASH Common Measures and Other Measures of Interest

Questions on the screening and baseline questionnaires assess age, race, ethnicity, marital status,
employment status, socio-economic status, education, menopausal status, and number and type of comorbid
conditions. Race and ethnicity questions follow NIH guidelines; questions on menopausal status are based on
definitions from the Stages of Reproductive Aging as adapted for survey use. Height and weight will also be
measured at baseline.

In addition, the following MsFLASH common measures are collected at baseline and Week 12:
Generalized Anxiety Disorder (GAD-7)%: The GAD-7 is a 7-item self-report questionnaire that assesses
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anxiety symptoms.

Patient Health Questionnaire (PHQ-8) ®*: The PHQ-8 is a self-report questionnaire that assesses mood and
depressive symptoms.

Insomnia Severity Index (1SI)**: The IS| is a 7-item scale that evaluates the severity of insomnia
retrospectively over the past week. The scale is more specific to insomnia symptoms than the Pittsburgh scale,
which focuses more broadly on overall sleep quality.

Other measures collected at baseline and Week 12 will include vaginal quality of life measures (DIVA)
urinary symptoms and intake of probiotics and prebiotics. Vaginal quality of life measures will be assessed with
the Day-to Day Impact of Vaginal Aging (DIVA)®® questionnaire, 23 questions in 4 domains. Urinary
incontinence will be assessed with the Questionnaire for female Incontinence Severity Index ( IS1),% a 2-item
questionnaire that assesses incontinence severity and the 3-Incontinence Questions Tool, (31Q ),*® a 3-item
questionnaire that distinguishes stress from urge continence. We will ask single questions about: bladder pain,
recurrent urinary tract infections and loss of urine during sexual activity. Use of a panty liner or use of clothing
protection from urinary incontinence will be captured in the daily vaginal symptom diary. We will ask single
questions about probiotic and prebiotic intake.

9.4 Pilot Translational Studies

Each study will include analysis of biorepository specimens from 25 randomly selected women from each
treatment arm (total 75 women). Microbiome, immunology and reproductive hormone analyses will include the
following.

A) Microbiome studies to evaluate the role of the microbial community and its metabolic functions in

postmenopausal vaginitis symptoms:

e Broad range 16S gene PCR with high throughput lllumina sequencing using MiSeq will characterize the
microbial community in all daily swabs collected by women at week 0, 4, and 12, plus weekly swabs (30
swabs per woman). DNA on vaginal swabs will be extracted using methods optimized, perfected in the
Fredricks lab®®. This approach provides information on which bacteria are present and their relative
abundances, but does not reveal the concentrations of bacteria. In addition, swabs that have not
contacted a human surface will be processed in parallel to serve as sham digest (negative) controls and
a subset of swabs from the same time point from clinician collected samples will be processed to assess
fecal contamination. Results will be analyzed using an internal analysis pipeline that we developed at the
FHCRC specifically for this purpose Chimeras will be detected and deleted. Sham digest controls will
also be processed in parallel to exclude bacterial contamination of reagents. Rank abundance plots of
bacterial representation will be generated from each sample. This approach has the advantage of
detecting novel bacterial species and community profiles. This comprehensive analysis will allow
intelligent selection of time points and number of samples to analyze in a definitive study to query
changes in microbiota with study interventions.

o Metabolomic profiling of 3 samples from each woman (baseline, 4, 12 week visits) will assess the
variability, diversity and dynamic range of vaginal metabolites in post-menopausal women, which will
allow appropriate power calculations for larger studies. This study will provide functional data on
microbial communities, linking host and microbial metabolic networks.

¢ Rectal specimens will undergo DNA extraction and amplification in a similar fashion to vaginal
microbiome specimens and will allow characterization of differences between the vaginal and rectal
microbiome

B) Postmenopausal vaginal mucosal immune response studies to optimize methodology, and inform
directions for more comprehensive future studies:

e Vaginal cytobrush samples will be used to optimize methods for gene expression profiling using
RNASeq. Microarray fails in 30-60% of samples due to low quantity or quality of RNA.?%¢’

e RNASeq using ultralow levels of nucleic acid may be an improvement, but limited data exist for vaginal
tissues. The Broad Institute (MGH) has expertise optimizing methods for new tissue types, with low
levels of RNA such as formalin fixed tissues. This platform will facilitate investigation of immune
response pathways in the postmenopausal vagina. With 30ng/uL of RNA the Broad will guarantee 50
million paired-end reads for every sample, but can obtain sequences from lower concentrations of
nucleic acid. The Broad will construct the library, perform alignment and will provide a DAM file for
bioinformatics analysis by the team at the FHCRC.
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e Meso Scale Discovery platform (greater sensitivity than Luminex in plasma samples) will be used for
analysis of vaginal fluid cytokines to determine dynamic range and detection threshold, facilitating the
selection of relevant soluble markers of inflammation and appropriate sample sizes for hypothesis-
testing studies. The core laboratories at the Massachusetts General Hospital run by Dr. Patrick Sluss
use this assay routinely, and will help adapt it for vaginal fluid.

e Immunohistochemistry (IHC) for markers of immune Figure 3. Inmunohistochemistry for CD3+
cells found in the vaginal mucosa (CD3, CD4, CD8, cells in premenopausal ectocervix
HLA-DR, CD1a, CD68, elastase) will assess the most
prevalent cell populations using standard IHC
methods optimized in the Mitchell Laboratory for these
markers (Figure 3). The goal is to understand the role
of resident immune cells in inflammation and
postmenopausal vaginal symptoms to target future
analyses.

C) Studies of estrogen metabolite serum concentrations
and ER presence in vaginal tissues to further understand
the local response to circulating hormones and potential
microbiome associations.

e Correlation of estrogen receptor expression (ERa or
ERp) measured by IHC with severity of symptoms and
response to estrogen therapy will be determined.

e A large panel of estrogen metabolites will be measured using sensitive mass-spectrometry techniques
and assessed for correlation with symptoms to determine whether the more extensive panel of hormone
metabolites reveals unique associations with symptoms, or whether estradiol and estrone serum
concentrations are sufficiently representative of the hormonal milieu and local vaginal hormonal
concentrations and ER expression. Estrogens are currently thought to have a linear relationship with
vaginal symptoms, but this conceptualization is likely oversimplified. Hormone metabolites and/or
estrogen receptor status may play a role in modulating symptoms at a given estrogen level, thereby
explaining the heterogeneity in women’s symptoms and could potentially interact with the vaginal
microbiome.

Estrogen receptor a and B IHC will be performed at the University of Washington Research Pathology Lab.
Nuclear and cytoplasmic staining intensity of the basal, intermediate and superficial cell layers from vaginal
biopsies will be quantified by protocols developed at the University of Washington (see photomicrographs of
vaginal IHC ER staining in a postmenopausal and a premenopausal woman performed as pilot work in
preparation for the trial, Figure 4 below). The staining will be compared between intervention groups. Staining
will be assessed and correlated with vaginal pH and serum concentrations of estrone and estradiol.

Estrogen receptor IHC will be performed on the Bond Il with the automated platform from Leica biosystems,
using the polymer kit "Bond refine detection kit". Antibodies specific for ERa (clone SP1; Thermoscientific (Lab
vision corporation), Rabbit monoclonal, Dusseldorf, Germany) will be used. Briefly, paraffin-embedded vaginal
biopsies will be sectioned at 4 um and mounted on slides. The slides will be deparaffinized with xylene, and
rehydrated in decreasing concentrations of ethanol and deionized water and finally washed in a 1 x Tris-
buffered saline solution (TBS; ph 7.4). Antigen retrieval will be performed by heating the tissue sections in
EDTA buffer in a microwave for 20 minutes at 650 W. The primary antibody will be diluted to 1:50. ER B (clone
14C8, mouse monoclonal, Novus Biologicals) will be done similarly other than antigen retrieval is with EDTA
for 15' and primary antibody dilution is 1: 100.

Premenopausal endometrial tissue will be used as a positive control. Staining intensity will be evaluated by 2
separate cytopathologists blinded to intervention group, pH and serum hormone concentrations with the
following grading scale: 0 = no staining, 1 = faint, 2 = moderate, 3 = strong. Any disagreements will be
adjudicated by a third blinded cytopathologist.
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Flgure 4. |HC pllot studles vagmal tlssue IHC staining of ERa protein in postmenopausal woman (Ieft)
premenopausal woman (center) and IHC staining of ERB protein in perimenopausal endometrium (right).

Estradiol metabolite analyses will be performed using an ultrasensitive stable isotope dilution liquid
chromatography/selected reaction monitoring/mass spectrometry (LC/SRM/MS) assay will be performed for
estrogen metabolites. The limit of detection for each estrogen using 0.5 mL of serum is 0.156 pg/mL and linear
standard curves are obtained up to 20 pg/mL. Specimens will be shipped from the DCC to a lab (to be
determined) on dry ice according to MsFLASH specimen shipping and handling regulations. See example from
MsFLASHO3 pilot data on serum estrogen metabolite concentrations from single subject below (Figure 5).
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Figure 5. Ultrasensitive stable isotope dilution liquid chromatography/selected reaction
monitoring/mass spectrometry (LC/SRM/MS) assay from single participant in MsFLASHO3 trial

10. Statistical Considerations
10.1 Sample Size and Power

Women will be randomized in equal proportions to 3 treatment groups; 95 women per group provides 89%
power to detect an effect size of 0.5 standard deviation gSD) units in change from baseline to week 12 in MBS
severity between each intervention group and placebo,' based on a t-test with a 2-sided alpha of 2.5% to
control for multiple testing. Enroliment of 318 subjects allows for 10% loss to follow-up. All randomized
participants will contribute to analysis regardless of treatment adherence, according to the intention-to-treat
principle.
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10.2 Statistical Analysis

Treatment arm differences will be assessed by repeated measures linear regression models of the 4- and 12-
week continuous outcome measures (MBS severity, VSI, dyspareunia, MENQOL, epithelial thickness, VMI as
% parabasal cells) as a function of randomization assignment, baseline value of the outcome measure, and
clinical site. Similarly, repeated measures logistic regression models will be applied to assess treatment
differences in vaginal pH (< 5.0, > 5.0) at follow-up. Robust standard errors will be estimated via generalized
estimating equations (GEE) to adjust for correlation between repeated outcome measures. Differences in
treatment satisfaction will be evaluated by linear regression models of the 12-week outcome as a function of
randomization assignment and clinical site. For exploratory subgroup analysis, potential effect modifiers
include: age, years post-menopause, VMI and pH at baseline. Additional analyses will assess the sensitivity of
intervention effects to model adjustment for factors measured during the trial, including sexual activity and
vaginal infection.

Missing Data: Every effort will be made to avoid missing data and to include all randomized subjects in the
intent-to-treat analysis. If missingness is uncommon (<5%) and not differential across treatment arms, we will
use a complete case analysis, which provides valid results under a missing completely at random assumption
and hence is preferable to the last observation carried forward method.®® If missing data are more common, or
we see evidence of correlation with predictors of response in drop-out models, we propose to apply conditional
mean multiple imputation® as it is valid under the somewhat less stringent assumption of missing at random,
with sensitivity analyses to explore the impact of missing not at random.”®"’

A subset of 75 participants will be studied to elucidate the pathophysiology of menopausal vaginitis, as
described in Pilot Translational Studies above. Participants will be randomly selected from those who
contribute vaginal biopsies, stratified by treatment arm. Laboratory assays will be performed by staff blinded to
treatment arm and response. These analyses will be exploratory in nature.

Microbiome composition, diversity, and species richness will be measured using broad range 16S rRNA gene
PCR with lllumina sequencing (MiSeq) and a classification pipeline developed by the Fredricks lab.**°°
Microbiota will be quantified and per-sample species richness scores calculated. The association between
taxon abundance and treatment response will be assessed using regression methods that address over-
dispersion (e.g., hurdle or Dirichlet-multinomial mixture models’?), in conjunction with lasso or other
regularization to reduce dimensionality. The association between species richness and treatment group will
use kernel regression methods to account for non-independence of counts implied by the hierarchy of
phylogenetic relationships; one common metric is weighted UniFrac”.We will use PICRUST™* to investigate
the functional differences in microbiomes across subjects as represented by inferred gene content and gene
families. KEGG ontologies will be used to aggregate these genes into pathways to further elucidate differences
in function, and gene set enrichment approaches will be used to determine if the representation of gene
clusters or pathways differs between study groups. Metabolites detected in vaginal fluid by gas/liquid
chromatography with mass spectroscopy will be assessed in each treatment group and differences between
groups visualized using principle components analysis. Weighted correlation network analysis (WGCNA) will
be used to identify groups of metabolites that show similar patterns of occurrence across samples. In addition,
associations of metabolites with bacterial taxa and gene families or pathways noted above will be estimated
using Spearman rank correlation or Procrustes analysis.

Vaginal inflammation will be measured using RNA extracted from vaginal cytobrush to compare epithelial gene
expression. Online analysis tools such as Ingenuity and InnateDB will be used to assess genes and pathways
associated with T-cell responses and adaptive immune response, compared to those associated with the
mucosal innate immune response, before and after treatment. Meso Scale Discovery will be used to measure
vaginal cytokines.

Vaginal estrogen receptors will be measured using IHC from vaginal biopsies to assess change in % vaginal
cells per high power field expressing ERa and ERB (scoring protocols refined in UW lab)’>"®. Change in the
ratio of ERp to ERa will be calculated. Correlations with serum estradiol levels will be estimated.

11. Study Operations
11.1 Data Management

All study data will be entered into a centralized study database designed and maintained exclusively for
MsFLASH network protocols by the DCC. Only de-identified data will be entered in the centralized database.
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Data will be entered over a secure web-based application. Participant identifiers, such as name and contact
information, will be maintained at each site for their participants, and accessible only to authorized staff at
that site. All electronic data will be password-protected; participant files will be kept in locked cabinets.

The MsFLASH DCC will develop and implement systems for centralized data management and quality
control. Network staff will use a secure website to access a web-based application for data entry and
reporting activities. All MsFLASH data will reside in a central Oracle database maintained by the DCC. The
staff at Network Sites will be granted access to only the data collected at their site. The DCC will be
responsible for all database administration activities including database backups.

Access to all applications and databases will require user authentication. Database and web applications will
have limits placed on idle session time. A limited number of invalid login attempts will be allowed before an
account is temporarily locked. A password policy will enforce strong password selection criteria and periodic
password changes. SSL encryption will be used to secure network traffic between browsers and the web
server.

The DCC will have real-time access to all data entered by the Network Sites and will monitor recruitment and
protocol progress. The DCC will extract data from all clinical sites for analysis and data sharing. Detailed data
management procedures for Network Sites will be available in the Study Operations Manual.

11.2 Specimen Handling

Basic sample processing, shipping and handling information is shown in Table 4 below and details follow.

Table 4. Sample processing, shipping and handling

Sample Week Processing at site # samples per Shipping
participant each
visit
Blood (cryovials) 0,12 Separation into serum, 4 Ship to DCC on dry ice every 1 -3
plasma months
Vagina fluid smear for 0,4,12 Smear on glass slide 1 Ship to Fredricks lab every 1 -3
Nugent score months
Vaginal fluid smear for 0,12 Smear on glass slide, fix 1 Ship to UW every 3 months
VMI at least 10 minutes with
95% ethanol, store dried
slide
Vaginal swabs 0,4,12 Place in-80 c freezer 1 Ship to Fredricks lab on dry ice
monthly
Yeast culture swab 0,4 Send Culture Kit to 1 Transport to local lab daily
Clinical lab

or inoculate agar plate,
incubate and monitor for

growth
Vaginal lavage 0,4,12 Aliquot 1.8 mL lavage 5 Ship to MGH on dry ice every 1-3
20mL il fluid into 3x 2.0 mL months
(2.0 mL cryovials) cryovails and freeze.-
Vaginal cytobrush 0,4,12 Cut off into a cryovial 1 Ship to MGH on dry ice every 1-3
with 1mL RNAprotect months
Cell Reagent and freeze.
Vaginal biopsy (Seattle 0,4,12 Place in formalin 1 Transport to Alpers Lab for
only) processing within 48 hours of
collection
Rectal swab 0,4, 12 Place in freezer 1 Ship to Fredricks lab on dry ice
monthly
Self-collected vaginal Daily: Week Place in freezer 1-7/week Participants mail to site. Site sends
swabs 0-1, 3-4, 11-12 to Fredricks Lab, on dry ice,
monthly.

Weekly: weeks
2,511
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The DCC will provide sites with freezer-safe barcoded ID labels for all specimens to ensure that samples,
forms, database and biospecimens (cryovials, vaginal swabs, slides and biopsies) are linked to the
participant’s study ID and type of visit via a unique ID and 2-digit biospecimen number. Staff will be trained and
certified to collect the specimens and ship them according to MsFLASH protocols, using universal precautions
for infectious disease control. Fixed vaginal biopsy specimens and VMI slides will be delivered directly to UW
pathology. Pre-labeled Nugent slides and vaginal swabs collected in the clinic will be mailed or delivered
directly to the Fredricks lab. Home-collected swabs will be sent by the participant to the site, and then the sites
will ship these to the Fredricks Lab. Vaginal cytobrush samples and cervicovaginal lavage fluid will be shipped
to the Mitchell Lab (MGH) by the sites. Neither the specimen repository nor the laboratories conducting the
assays will have access to any participant identifiers. Specimens will be logged and tracked in the repository
database, which will be accessible to all of the sites storing samples. The repository will provide regular
inventory updates to the DCC specimen tracking system. The DCC will be responsible for lab pull requests and
will coordinate with the repository to ensure the security and confidentiality of the specimens being shipped. All
appropriate processing and shipping procedures will be outlined in the MsFLASH Study Operations Manual.

11.3 Packaging of Study Medications and Placebo
The DCC will coordinate the production, packaging, and distribution of study tablets and gel.

All study medications will be procured (active medications) or manufactured (placebo), packaged, and shipped
by Sharp Clinical Services, Phoenixville, PA. They will be responsible for maintaining inventory; tracking
expiration dates; conducting quality control (QC) measures; packaging and labeling the medications with
unique container numbers; placing containers in cartons, as defined by the DCC’s inventory control system for
blinded medication tracking and dispensing; and shipping the cartons to study sites. Strict QC procedures at
Sharp will involve multiple checks to ensure that the contents of the medication containers and cartons are
consistent with their labels.

Containers of study tablets and gels will be distributed to participants by MsFLASH staff at each participating
site. Upon receipt, medications shipped to each site will be logged into the local inventory by entering the
carton label. To ensure that the correct medication is given to each participant, staff at the study sites will be
required to enter both the container ID and the study participant’s ID into the central database to complete the
dispensation process.

Upon randomization, each participant will receive one container with the vaginal tablets and one containing the
vaginal gel. Each container will contain enough medication to last throughout the 12-week treatment period.
Site staff will count and collect remaining tablets and collect and weigh gel containers at the 4- and 12-week
visits.

11.4 Quality Control
The overall system of quality assurance will be based on Good Clinical Practice (GCP) for assuring protection

of human subjects, training on the protocol, data monitoring, laboratory monitoring, performance monitoring,
and DCC quality assurance (QA) site visits.

11.4.1 GCP for Protection of Human Subjects

Documentation of Informed Consent. The original signed informed consent for each participant will be
maintained in a secure locked area at each network site. A copy of the signed informed consent will be given to
the participant. The receipt of signed informed consent for each participant for each trial will be data-entered in
the central MsFLASH database.

IRB Review of Protocol. The FHCRC IRB will review the protocol as will each site’s IRB where it will be
implemented. Implementation will proceed upon approval from the FHCRC IRB and site-specific IRBs.

Privacy of Participant Information. Participant charts will be kept in secure locked areas and accessed only by
approved staff and investigators.

Human Subjects Training and Security Training. All pertinent MsFLASH staff and investigators will have
completed Human Subjects Training and Security Training and have documentation on file and available for
review at site visits.

Standard Operating Procedures Manual. We will develop a standard operating procedure manual for both sites
to use.
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11.4.2 Training on the Protocol

Dr. Caroline Mitchell and the DCC clinic liaison will be responsible for site training with assistance from Dr.
Reed as needed at the Seattle site. Core training elements will include 1) recruitment; 2) eligibility and
screening; 3) informed consent; 4) enrollment and randomization; 5) blinding; 6) support for participant
completion of the study diaries; 7) participant retention and adherence; 8) data collection and forms
completion; 9) specimen collection, processing and shipping; 10) data entry and management; and 11)
adverse event monitoring and reporting and participant safety. Training is required for all staff implementing the
protocol. Staff certification is achieved by participating in 100% of the requisite trainings offered. Training will
be offered through a combination of in-person and telephone methods. Centrally provided replacement staff
training will be available as needed by conference call.

11.4.3 Data

Data quality will be assured by using standardized questionnaires, with automated range and validity checks at
data entry. Data quality will be monitored by reports evaluating timeliness and completeness of data entry,
within and between form consistency checks, and completeness of other required study tasks.

Data quality measures will be incorporated in the data management system to promote quality nearest the
point of origin. The DCC will perform routine QA checks on the database. Results of QA reporting and any data
issues arising from analysis activities will be submitted to the Network sites for resolution. Additional data
quality checks will be conducted at the time of analyses, typically beginning with a visual examination of the
data for outliers or other distributional abnormalities. Comparisons of distributions across sites and staff
members and over time will be conducted for selected variables to examine potential sources of error or
excess variability.

11.4.4 Laboratory Monitoring

Laboratory quality control will be assessed for all vaginal and blood sample analyses. There will be a 5%
blinded duplicate analysis conducted. These 5% samples will receive blinded identification numbers and
become the QC samples. Quality control for all laboratory work done within the Fredricks laboratory, the
Mitchell laboratory and within the University of Washington laboratories is already established and follows strict
guidelines, but will be reviewed by the DCC as part of the overall QC process during site visits and by
electronic monitoring of study progress.

11.4.5 Performance Monitoring

Dr. Caroline Mitchell and the DCC clinic liaison will be responsible for performance monitoring with assistance
from Dr. Reed as needed at the Seattle site. Network sites will be monitored for protocol performance in the
following areas: 1) recruitment rates, 2) enroliment rates, 3) forms completion, 4) pill and gel dispensation
records, 5) equipment maintenance documentation, 6) appropriate specimen collection and processing, 7)
study site clinician performance of pelvic examination, wet mounts and vaginal specimen collection, 8) pelvic
examination records and fidelity, 9) participant safety, and 10) upkeep of procedure manuals.

Ongoing support will occur via an email query system for questions from the sites and answers from the DCC,
and monthly email updates from the DCC to the sites, including study progress and a question and answer
digest. A telephone and email system for inquiring about protocol questions or problems will set up by the
DCC.

11.5 Quality Assurance Site Visits

Site visits will be performed (2 visits per site) at each participating clinical site at the beginning of the study and
approximately mid-way through recruitment. All site visits will assess whether adequate training has occurred,
supplement the training if needed, and confirm that appropriate local documentation is in place for all protocol
required procedures including eligibility evaluation, informed consent, data collection, entry and management,
drug dispensing and tracking, specimen collection and processing, and participant safety.

Each site visit will also involve audits of a small random sample of participant charts. Site visit teams will
include a member of the DCC and Dr. Mitchell who will oversee all study site clinician QA including pelvic
examination, wet mounts, vaginal, rectal, and blood specimen handling and collection. The site visit will require
the presence of the study site clinician, study coordinator, and additional clinical site expertise as needed. The
DCC will work with the network sites to plan the agenda to best serve the project’s needs for problem-solving,
monitoring, observation of tasks, as well as obtaining information regarding what additional database tools or
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other resources are needed for efficient functioning at the sites.

Chart audits will be part of the site visits; charts will be audited for timeliness and accuracy of data entry.
Performance monitoring will occur by recruitment reports, site visit observations, and adherence measures.

12.  Study Monitoring
12.1 General

Progress in this study will be monitored in several ways, including reports on participant enroliment,
adherence to follow-up procedures, and accrual of key study outcomes. The DCC will provide regular reports
to the principal investigators (multi-Pls and the site Pls), as well as to the Data and Safety Monitoring Board
(DSMB) and the National Institute on Aging (NIA). These reports will provide the basis for considerations of
remedial actions or protocol changes and for considerations of directed publications and notifications to
participants.

12.2 Accrual, Adherence, and Retention

A total of 318 women will be randomized to treatment (106 to each of the three arms). Seattle (Group Health
Research Institute) and Minneapolis (University of Minnesota) are the clinical sites for this protocol. If needed,
a third recruitment site will be added (Boston, Brigham and Women’s).

Weekly reports of screening efforts will be collected from each participating site and reviewed by the DCC to
ensure that sites are making progress toward study accrual. Adjustments will be made as needed at each
clinical site along the way; for example, the number of targeted mailings sent out each week will be increased
or decreased, depending on the number of interested and eligible women who respond.

Reports on accrual, intervention adherence, and completeness of participant follow-up activities, and other
aspects of quality assurance will be reviewed regularly by the PI's to allow early identification of potential
problems.

12.3 Safety Monitoring Plan (Adverse Events and Serious Adverse Events)

The eligibility criteria address participant safety; safety monitoring begins once a woman is randomized.
Participants will also be asked to promptly call the study clinic and report any side effects that are distressing to
them or if they are hospitalized. At each study follow-up contact, clinicians will record all reported adverse
events, their severity (mild, moderate, severe) and duration. This includes the adverse events identified below,
and any hospitalization, as well as an opportunity to identify “other” adverse events not listed. Reports of
adverse and serious adverse events will be managed as indicated below.

An adverse event (AE) is defined as any untoward or unfavorable medical occurrence (including any abnormal
sign, symptom, or disease) that occurs during the study (having been absent at baseline or if present at
baseline, appears to worsen), regardless of its relationship to the study intervention.

The DCC will provide reports of adverse events to the DSMB. The DSMB will be provided with a summary of
all adverse event data by unblinded treatment assignment for its review and recommendations.

A serious adverse event (SAE) is defined as any adverse event that:

¢ Results in death

Is life threatening, or places the participant at immediate risk of death from the event as it occurred
Requires or prolongs hospitalization

Causes persistent or significant disability or incapacity

Results in congenital anomalies or birth defects

Is another condition which investigators judge to represent significant hazards

Serious adverse events will be managed medically or surgically, as appropriate, by the participant’s primary
care provider. If the participant is determined during a clinic contact to have an SAE for which she has not
sought medical attention, she will be referred urgently to her provider. Study medication may or may not be
stopped and an action plan will be determined at the discretion of the clinician. Protocol-mandated unblinding
of the participant, her health care provider, or study staff is not required for any of these conditions because
each should be managed as medically indicated regardless of treatment assignment (e.g., if stopping
Vagifem®, Replens® or either placebo is medically indicated, then study medications should be stopped
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without unblinding). The participant’s treatment assignment will be provided to the local clinician and/or
personal physician/health care provider, if requested as medically necessary.

The clinic site principal investigator will be responsible for ensuring that serious adverse events (either by
participant or clinician report, or assessed during a clinic contact) are immediately reported (within 24 hours) to
the IRB (according to local institutional requirements) and the DCC, which will promptly inform the NIA and the
MsFLASH DSMB. The clinic site will then obtain additional, detailed information on the SAE on the SAE Report
Form, which will then be forwarded to the IRB and DCC (and then to the NIA and DSMB). Additional
information about and/or management of the SAE may be identified by the IRB or DSMB, and should be
carried out promptly by the clinic site.

Symptom severity will be assessed on a scale of mild, moderate, severe or life-threatening.

Attribution, that is the likelihood that any specific adverse or a serious adverse event might be reasonably
thought to be the result of a given study procedure will be scaled using the following five criteria: definitely,
probably, possibly, probably not, and definitely not.

12.4 Vagifem® Safety and Potential Risks

Vagifem® 10 mcg - No serious adverse events from the use of new FDA approved ultra-low-dose estradiol
vaginal tablet formulations (10 mcg) (indication for the treatment of atrophic vaginitis due to menopause) have
been observed in trials. Vagifem® 10 mcg has minimal systemic absorption, is easy to use, and may be an
option for women with prior breast cancer’”°. Treatment emergent adverse events reported at a frequency
>=5%, for placebo and active drug respectively, were: back pain 2%,7%; diarrhea 0%, 5%; vulvovaginal
mycotic infection 3%, 8%; vulvo-vaginal pruritus 2%, 8% (placebo n=103, Vagifem® 10mcg =205).

Vagifem® is only used in the vagina but risks of oral higher dose formulations must be considered.

Observational and trial data for oral hormonal products at doses Table 5: Serum Concentrations (pg/mL)

100 times greater than the local vaginal estrogen dose proposed

in this trial have shown that women taking standard dose oral ET Estrone
alone, for 5 years or less, appear to only have a slight increased Estradiol | Estrone | Sulfate
r|s!< for VTE and stroke that increases with age.”" There is strong Day 1 10.09 20.22 214.9
evidence to suggest that low dose and transdermal ET may be

associated with even lower overall risks of VTE®"® and Day 14 7.35 20.67 263.5
cardiovascular disease®? than standard dose and oral ET. Day 83 55 17.13 158 5

Average serum concentrations of estradiol and estrone are shown

in Table 5 to the right.

Any women with vaginal bleeding in the prior 2 years or with a history of abnormal bleeding that was not
evaluated and treated will not be randomized. Any bleeding that occurs during the trial will be referred to the
patient’s provider as women will be carefully screened for endometrial neoplasia at baseline. There is no data
to suggest that exposure to Vagifem® 10mcg daily for 2 weeks, then twice weekly for 10 weeks increases the
risk of breast or endometrial carcinoma.

12.5 Replens® Safety and Potential Risks

No serious adverse events from the use of Replens® have been observed. Potential increased vaginal
discharge and odor®® have been described.

12.6 Placebo Vaginal Tablet and Gel Safety and Potential Risks

The placebo tablet coating and excipient ingredients will be the same as are used for Vagifem®. The coating
will be hydroxypropyl methylcellulose (hypromellose) and polyethylene glycol. The excipients will be
hypromellose, lactose monohydrate, maize starch, and magnesium stearate. Placebo vaginal gel
(hydroxyethylcellulose gel) will be an inert nonallergenic sterile formulation without moisturizing properties
(non-bioadhesive) without carbophol or polycarbophol. Hydroxyethylcellulose gel was chosen due to its safety
profile and favorable experience in prior vaginal microbicide trials.*>**

12.7 Adverse Event Monitoring and Management Related to Study Drugs

Vagifem®, Replens®, and placebo gel will be monitored for expiration (shelf life) such that no drug will be
dispensed that will expire prior to participant completion.
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Self-management strategies for mild to moderate bothersome symptoms potentially related to Vagifem®,
Replens®, or vaginal placebo gel (hydroxyethylcellulose gel) are appropriate and may include use of a non-
allergenic panty liner. Use of panty liners will be noted in the daily diary.

Suggested strategies will be provided in a handout that is given to participants at the time study pills and gel
are dispensed. Participants will be referred to their primary care physicians for management of
severe/intolerable symptoms that do not respond to self-management strategies. If the participant identifies
symptoms as continuing despite management efforts, study pills or gel will be discontinued.

12.8 Vaginal Specimen Collection Safety and Potential Risks

Vaginal infections: At baseline, strict screening methods for vaginal infection and exclusion criteria will be
followed. Women with vaginal infections at baseline identified by wet mount will not be randomized until fully
treated and test of cure documented by staff. There is a small increased risk for yeast infection with Vagifem®.
AEs will be monitored. Participants will receive phone calls from study staff at weeks 1, 3, 7, and 11. In
addition, all women will be encouraged to contact study staff with any potential AEs. Women will be asked to
call the study hotline with any side effect concerns throughout the study, and inform the study team of any
hospital admissions or potential serious adverse events. Women who develop vaginal infections during the trial
will be referred to their primary care provider (wet mounts performed at weeks 0 and 4). If yeast infection is
diagnosed, staff will also inform participant that over the counter treatment is an alternative.

Self-collection of vaginal swabs: Careful instructions on how to collect vaginal swab specimens (both verbal
and written with pictorial depiction as piloted in MsFLASHO3) will be provided, thus minimizing vaginal irritation
or discomfort. Women will be provided with sterile saline to apply to the swabs should they prove dry and
irritating on placement. This method was piloted in the EVA MsFLASHO03 study and proved effective without
affecting specimen quality.

Speculum placement can be uncomfortable in postmenopausal women and can even cause minor skin
abrasions and bleeding. Training to minimize tissue trauma during vaginal specimen collection will occur prior
to start up and tracking and monitoring will continue at each site under the direction of the site Pls. All AEs
related to vaginal specimen collection will be tracked and monitored at each site and reported to the DSMB as
required.

Vaginal biopsies (performed at Seattle site only) can result in discomfort, anxiety, bleeding, and theoretically,
infection. Only trained clinicians will be allowed to obtain biopsy samples. Safety measures to ensure minimal
burden to participants include:

o Blood pressure and heart rate of all participants that consent to biopsy will be obtained prior to the
procedure and repeated if participant expresses light headedness or dizziness during or after the
procedure. This is highly unlikely, but can occur in anxious individuals or due to minor pain. See
Appendix A for criteria on management of heart rate and blood pressure outside of nhormal ranges
and the classification of normal ranges.

e Light bleeding or spotting following the procedure is anticipated and is managed with silver nitrate.
Participants will be provided with panty liners.

e Pain will be minimized with the use of topical lidocaine. Participants will be queried about potential
allergic reactions to lidocaine prior to the procedure. Some women may elect to have a vaginal
biopsy without medications.

¢ Risk of infection is remote, but should this occur, the participant will be referred to her primary care
provider for management. Sterile technique will be maintained throughout the procedure.

One week following biopsy, all women will be called by the research assistant to query regarding symptoms. If
there is concern regarding pain or bleeding, the participant will be re-evaluated in the research clinic by the
study interventionist or site physician. If there is concern for an infection following vaginal biopsy, the
participant will be referred to her primary care provider. Participants will be provided with clinic site number to
contact the study clinician should they have a concern prior to the one-week post procedure phone call. All
AEs related to vaginal biopsies will be tracked and monitored at each site and reported to the DSMB as
required.
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12.9 Venipuncture Safety and Potential Risks:

Venipuncture is associated with transient pain, and on occasion bruising, at the venipuncture site which may
persist for 1-2 weeks. Only certified phlebotomists, nurses or physicians will be allowed to obtain blood
samples.

12.10 Other Safety Issues

Questionnaires: Though unlikely, answering questions about vaginal and urinary symptoms, sexual function
and mood may cause psychological discomfort in some subjects. However, the questions asked are not
substantially different from questions routinely used by clinicians in assessing patients with vaginal, urinary,
and sexual or mood symptoms. Other questions might cause embarrassment or discomfort, depending on the
individual and the circumstance.

12.11 Trial Monitoring (DSMB)

An independent Data and Safety Monitoring Board (DSMB) will be established by the National Institute on
Aging (NIA), the sponsor of the study, to review study activities and data to ensure data quality and participant
safety. The protocol and consent forms will be approved by the DSMB before the trial begins. All subsequent
changes to the protocol will be provided and any changes to the protocol with potential impact on safety or
ethical conduct of the trial will require DSMB approval before implementation. The DCC will work with the
DSMB to develop the trial monitoring procedures. During the study, the DCC will provide the DSMB with
routine reports on recruitment, timeliness and quality of data collection, adherence to protocol, and adverse
effects as described in the protocol, including unblinded treatment comparisons for each of their regular
meetings. Serious adverse effects will be reported to the DSMB within 48 hours of DCC notification.

13. Study Timeline

Participant recruitment is planned for 6 months, with a 3 month intervention period. The overall timeline for the
study is shown in Table 5.

Table 6: Projected Timeline

Projected Timeline Y1 Y2 Y3 Y 4 Y5

Implementation planning -

Aim 1: Recruit randomize and follow RCT (n=318)

Aim 1.1 — 1.3: Laboratory Work and create biorepository

Analysis/publication of Aims 1, 1.1, 1.2 trial data _

Aim 1.4: Vaginal Microbiome, Inflammation, Hormone assays (n=75)

Analysis/publication Aim 1.4 data, maintain biorepository

14, Summary of the MsFLASH Network

In 2005, the NIH convened a State-of-the-Science conference on Management of Menopause-related
Symptoms. Recognizing the need to accelerate the pace at which new interventions for relief of VMS are
tested, the NIA released RFA-AG-08-004 entitled, “New Intervention for Menopausal Symptoms (U01)”. The
MsFLASH Network (Menopause Strategies: Finding Lasting Answers for Symptoms and Health) was selected
for this award. The network was comprised of 5 Clinical Sites and a Data Coordinating Center, each led by
Principal Investigators who are experienced clinical trialists and expert women’s health researchers. The
clinical sites were chosen to optimize the network with respect to: 1) expertise in VMS physiology,
epidemiology, and management; 2) proven experience executing randomized clinical trials on VMS; 3)
multidisciplinary perspectives; 4) coverage of a broad range of candidate VMS interventions including CAM
and behavioral strategies; 5) access to diverse populations of mid-life women including special populations; 6)
regional diversity; and 7) the strong desire to work together effectively to accomplish the network mission.

During the first grant period, the MsFLASH network worked to fulfill the main objective of RFA-AG-08-004
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which was to, “...design and conduct multiple concurrent clinical intervention studies accommodating a wide
scope of populations and intervention strategies” with the long term goal of finding new ways “to alleviate the
most common, bothersome symptoms of the menopausal transition.” [RFA, pages 3-4]. Under this overarching
goal, the MsFLASH network conducted four randomized controlled trials testing a range of behavioral, mind-
body, hormonal and pharmacologic interventions to treat hot flashes and other menopausal symptoms.

During this phase (a 5-year funding period), we will: 1) conduct a large multicenter trial on a relatively
understudied are of menopause - vaginal health and sexual function with important biologic endpoints (Aim 1),
and 2) based on review of all available evidence including the MsFLASH Trials, develop and pilot-test a
comprehensive, state-of-the-art, multi-media national resource to translate and disseminate tailored
information and to facilitate informed decision-making for managing menopausal symptoms (Aim 2). Our long-
term goal is to improve the quality of life and health of aging, midlife women.

Drs. Guthrie (FHCRC), LaCroix (UCSD), and Reed (UW) are Multiple-Principal Investigators with responsibility
for leadership and oversight of all network activities during this project period (2015-2020). Dr. Reed and Dr.
Mitchell will be responsible for the oversight of the protocol, quality assurance and safety monitoring of the
Vaginal Health Trial (Aim 1). Drs. Ensrud and Diem (Minneapolis) and Reed and Newton (Seattle, WA) will
lead the clinical sites. and Dr. Mitchell (Boston, MA) stands ready to lead a clinical site as needed to meet
recruitment goals. Drs. Fredricks (FHCRC), Mitchell (MGH) and Garcia (UW) will provide leadership on the
MsFLASH biorepository and laboratory studies for Aim 1. Dr. LaCroix and Dr. Newton will be leading efforts for
Aim 2 (not part of this protocol).
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