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Use and Safety of Local Estradiol in the
Wake of the Women’s Health Initiative
(WHI)

<+ Learning Objectives:

Upon completion of this lecture, participants will be able
to:

- (1) Apply evidence-based information to understand the
current FDA approach to approval and labelling of vaginal
estrogen products for VVA/GSM.

- (2) Appreciate the differences among the various available
vaginal estradiol products and their systemic absorption.

- (3) Understand the implications of the delivered estradiol
vaginal dose and its absorption for the management of
VVA/GSM.



Estrogen Receptor Concentrations
in Select Adult Genital Tissues



Hormone Levels by Menopausal Status
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Goals of VVA/GSM Treatment

<+ Reverse anatomic changes
<+ Relieve symptoms

<+ Improve sexual function and quality of life

The NAMS 2020 GSM Position Statement Editorial Panel*. The 2020 genitourinary
syndrome of menopause position statement of The North American Menopause Society.
Menopause. 2020 Sep;27(9):976-992.



Vaginal Histology

Premenopause

Epithelium well-estrogenized, multi-
layered with good blood supply,
superficial cells rich in glycogen

Postmenopause

Estrogen-deficiency atrophy with
marked thinning of epithelium,
blood supply reduced, and loss
of glycogen



Maturation Index

< Maturation index:
— Proportion of parabasal cells increased

— Proportion of superficial cells decreased

VAGINAL EPITHELIUM

Premenopause Postmenopause
Superficial cells 15% 1%
Intermediate cells 80% 60%
Parabasal cells 5% 39%

Freedman M. Menopause Manag. 2008;17:9-13. Reprinted with permission.



pH Confirms GSM/VVA

<+ Premenopausal vaginal luminal pH
IS acidic
- pH 4.5-5.0

— ~6.5 before ovulation

< Estrogen loss — more alkaline pH
- pH 6.5-7.0

< pH test: Medicare eligible
Department of Health & Human Services. Centers for Medicare and Medicaid Services. New

Waived Tests — December 17, 2002. Available at: http//www.cms.gov/transmittals/
downloads/AB03013.pdf Accessed May 10, 2010.



Most Bothersome Symptom (MBS--FDA)

» Dyspareunia

» Vaginal dryness

» Vaginal/vulvar irritation
» Vaginal soreness

» Dysuria

» Bleeding associated with sexual activity



FDA-Approved Vaginal Estrogen Products for

Vaginal Changes of Menopause (VVA/GSM)

Estradiol vaginal cream (Estrace®) (Generics 2018)
Conjugated equine estrogens vaginal cream (Premarin®)

Estradiol hemihydrate vaginal tablet (Vagifem®) (Generics
10/20/16)

Estradiol vaginal rings can deliver:
— “Locally” (Estring®) or

— Systemically (FeEmRing®); systemic ring is also indicated for
vasomotor symptoms

Estradiol vaginal insert (Imvexxy™)
— (FDA approved and available 2018)



10pg E2 Hemihydrate — Mean™ Serum Estradiol
Concentrations at All Time Points
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Eugster-Hausmann M et al. Climacteric 2010; 13(3): 219-227



Estradiol Vaginal Insert (IMVEXXY™) Significantly Improved
Objective Endpoints vs. Placebo’-?

LS Mean Change from Baseline to Week 12

IMVEXXY 4 mcg IMVEXXY 10 mcg Placebo 4 mcg P-value 10 mcg P-value
Superficial Cells 18% 17% 6% <0.0001 <0.0001
(n=170) (n=171) (n=172)
0, 0, 0,
Parabasal Cells -41% -44% 7% <0.0001 <0.0001
(n=170) (n=171) (n=172)
Vaginal pH -1.3 -1.4 -0.3 <0.0001 <0.0001
(n=170) (n=171) (n=174)

LS, least squares.

1. Imvexxy [package insert]. Boca Raton, FL: TherapeuticsMD,Inc; 2018. 2. 1.Modified from: Constantine GD, Simon JA, Pickar JH, Archer DF, Kushner H, Bernick B,
Gasper G, Graham S, Mirkin S; REJOICE Study Group. The REJOICE trial: a phase 3 randomized, controlled trial evaluating the safety and efficacy of a novel vaginal
estradiol soft-gel capsule for symptomatic vulvar and vaginal atrophy. Menopause. 2017 Apr;24(4):409-416. 3. Data on File, CSR TXV14-01.



Estradiol Vaginal Insert (IMVEXXY ™) Significantly Improved

Moderate to Severe Dyspareunia Due to Menopause vs. Placebo As Early as Two Weeks Following Onset of Therapy'2

Dyspareunia Severity

OBSERVED VALUES MODERATE TO SEVERE DYSPAREUNIA

3.0
== Placebo =&~ 4 mcg == 10 mcg

2.5

2.0

1.5 -1.28 (N=163)
-1.52* (N=151)

1.0
-1.69 ™ (N=154)

*P <0.05, **P <0.0001 Severity Score: 0 =none 1 =mild 2= moderate 3= severe
0.5
Baseline 2 weeks 6 weeks 8 weeks 12 weeks

*,** LS mean Change from Baseline
P value vs placebo based on MMRM analysis.

1.Modified from: Constantine GD, Simon JA, Pickar JH, Archer DF, Kushner H, Bernick B, Gasper G, Graham S, Mirkin S; REJOICE Study Group. The REJOICE trial: a phase 3
randomized, controlled trial evaluating the safety and efficacy of a novel vaginal estradiol soft-gel capsule for symptomatic vulvar and vaginal atrophy. Menopause. 2017
Apr;24(4):409-416. 2. Data on File, CSR TXV14-01.



Serum estradiol concentrations obtained from respective prescribing information and / or published clinical trials, not comparative clinical studies.
Studies may have used different analytical methods to measure serum concentrations. Relative differences in efficacy and safety, if any, may not
correlate with the serum estradiol concentrations measured in these studies.

1 Assumes perfect use (i.e., daily = 365 doses) and rounded to two decimal places.

2 1 g cream equals 0.1 mg estradiol. Assumes 1 week of 0.2 mg/day; 1 week of 0.1 mg/day; then 0.1 mg weekly.

3 Unadjusted for baseline. Mean serum estradiol concentration on day 14.

4 Mean serum estradiol concentration on day 7.

5 Unadjusted for baseline. Mean serum estradiol concentration over the applied period.

Divigel (Prescribing Information). Upsher-Smith, Maple Grove, MN; June 2007.

Climara (Prescribing Information), Bayer, Wayne, NJ; June 2007.

EstroGel (Prescribing Information), Ascend, Herndon, VA; January 2007.

Vivelle-Dot (Prescribing Information), Novartis, East Hanover, NJ; August 2004.

Vagifem Package Insert Version 6, Novo A/S, Bagsvaerd, Denmark; November 2009.

Estring (Prescribing Information) Pharmacia & Upjohn Company, Division of Pfizer, Inc, NY; August, 2008.

Femring (Prescribing Information), Warner Chilcott (UK) Ltd, Larne, Northern Ireland, UK; April 2010.

Imvexxy (Prescribing Information), TherapeuticsMD, Inc. Boca Raton, FL. 2018.

Modified from: Pruthi S, Simon JA, Early AP. Current overview of the management of urogenital atrophy in women with breast cancer. Breast J. 2011;17(4):403-8.



Imvexxy™ 4ug vs Intrarosa® Labels

Estradiol C,,4 (0-24) 4-04 pg/mL (est.)



FDA Workshop on Product Labeling and Boxed Warning for Lower-Dose
Vaginal Estrogen for Symptoms of Vulvar and Vaginal Atrophy
(Genitourinary Syndrome of Menopause)

We are writing to you for two reasons:

il To provide information about an upcoming US Food and Drug Administration
(FDA) Workshop to be held on Tuesday, November 10, 2015, in Silver Spring,
Maryland, on the subject of the product labeling of lower-dose vaginal estrogen and
the opportunity to provide public comments and testimonials on this subject

2. To inform you of a Citizens’ Petition proposed by NAMS that is being circulated
to NAMS members and other colleagues for electronic signature by those who
upport the NAMS proposal for a label change

FDA Workshop—November 10, 2015
FDA is announcing a public workshop and an opportunity for public comment on the
opic of the labeling for lower-dose estrogen products delivered vaginally, intended
o treat moderate to severe symptoms of vulvar and vaginal atrophy due to
menopause. The workshop will address whether the current “"Boxed Warnings”
ection in the labeling is applicable in whole or in part to these lower-dose estrogen
products. This meeting, a scientific workshop, will provide the opportunity for FDA to
eek input from experts on the Boxed Warnings section and estrogen exposure data
relative to labeling of these lower-dose estrogen-alone products.

Detailed information about this workshop is provided here. The meeting will be held
t the FDA White Oak Campus, 10903 New Hampshire Avenue, Building 31,
onference Center, Section A of the Great Room (Room 1503), Silver Spring,

Maryland, 20993. Entrance for the public meeting participants (non-FDA employees)

is through Building 1.

Public Comment: For those who wish to give public comment during the November

10, 2015, public meeting, please email FDA by October 16, 2015, to register for this
ession. Additional registration will occur at the registration desk on the day of the

meeting on a first-come, first-served basis if there is still time available during this
ession. Seating will be limited, so early registration is recommended.

Electronic Comments: Send your comments electronically by going here and look for
he "Comment Now!” button on the upper right (must be received by October 16,
2015, and you must identify your comments with the Agency/Docket Number FDA-
2015-N-3275). Submit written comments to the Division of Dockets Management
(HFA-305), Food and Drug Administration, 5630 Fishers Lane, Room 1061, Rockville,
Maryland, 20852.

itsigning on to this proposal and the Citizens’ Petition, please provide your name,
itle, affiliations, and email here.



http://info.perfectpassmarketing.com/ct/44297434:JIHP71LNc:m:1:153456082:CA2C062F89045C2B2138DAB536033C96:r
mailto:FDAVVAworkshop@fda.hhs.gov
http://info.perfectpassmarketing.com/ct/44297435:JIHP71LNc:m:1:153456082:CA2C062F89045C2B2138DAB536033C96:r
http://info.perfectpassmarketing.com/ct/44297436:JIHP71LNc:m:1:153456082:CA2C062F89045C2B2138DAB536033C96:r

WHI (Observational Study) To The Rescue!

From: Crandall CJ, Hovey KM, Andrews CA, et al. Breast cancer, endometrial cancer, and cardiovascular events in participants
who used vaginal estrogen in the Women's Health Initiative Observational Study. Menopause. 2018 Jan;25(1):11-20

VE use No VE use HR (95% CI) HR (95% CI)
N Events (rate) N Events (rate) Model 1 Model 2

1993 to 2005 o

Overall 153 (14.0) 5908 (21.0) 0.60 (.59, 0.81) 0.76 (.64, 0.91)

Intact Uterus 96 (12.0) 4110 (19.9) 06351,077) 068 (0.5, 0.86)

N=32’433 women W|thout hysterectomy Hysterectomy 57(10.7) 1706 Q4. 1) 0.83 (0.63, 1.08) 0.04 (0.70, 1.26)
q o Breastcamcer

3,003 women using vaginal estrogen P e o i SRR

Intact Uterus 2603 858 (4.0) 0.78 (0.53, 1.15)
Hysterectomy HAED 3274 1.06 .61, 1.B5) 1.23 (0.68, 2.21)

N=14,133 women with hysterectomy i
1,207 using vaginal estrogen Ovenll %63 2592 8.7) 067©352,08T) 078038, 109

Imtact Uterus 3269 1683 0.7 0.58 (0.41, 0.82) 0.62 (0.41, 0.93)

HYST!IIHOW.Y 700 909 (11.3) 0.85(0.58, 1.25) 1.04 (0.68, 1.58)
CHD

Owverall 008 1311 (45) 0.440.29, 0.69) 0.52 (0.31, 08%)

Intact Uterus 0D 885 (4.0) 0.35(9.19, 0.65) 0.39 (0.19, 0.78)

Hysterectomy 0G4 448 (5.6) 0.61 (.33, 1.15) 0.74 (0.37, 1.50)
Stroke

Owverall w008 023.1) 0.63 (0.40, 0.98) 0.78 .49, 1.24)

Intact Uterus 9({L1) 619 329) 041 (0.21, 0.80) 054038, 1049)

Hysterectomy 11ED B3 G6) 1.08 (0.59, 1.99) 1.27 (087, 2.40)
Colorectal cancer

Overall 13D 486 (1.6) 0.72(0.41, 1.25) 0.67 (0.35, 1.31)

Intact Uterus 9 (L1 342 (16) 0.70 (0.36, 1.36) 0.63 (0.28, 1.41)

Hysterectomy 4(1.3) 144 (1 8) 0.76 (0.28, 2.07) 0.82 (0.26, 2.62)
Hip Fracture

Overall 10 {0.9) 582 2.0) 0.49 (0.26, 0.92) 0.40 (0.19, 0.85)

Intact Uterus 6 0.7 400 (19) 0.42 (0.19, 0.54) 0.40 (0.16, 0.96)

Hysterectomy 4(1.3) 17322 067 (0.25, 1.81) 0.42 (0.10, 1.69)
Endometrial cancer

Overall Ha

Intact Uterus 11(1.3) 12200) 1.7 ©.69, 2.33) 1.47 (.75, 2.90)
Hysterectomy Ha
PEDVT

Overall 12(1.1) 600 2.0) 0.59 (0.33, 1.05)

Intact Uterus 9(1.1) 3B5(18) 0.68 (0.35, 1.31)

Hysterectomy 3.0 21527 0.43 0.14, 1.33) 0.57 (0.18, 1.81)

05 1
HR (95% CI)

Overall B Tvact Uneus
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Support for the Contrary View
(aka: “local is not local”)

Kendall et. al. cautions that vaginal estradiol is
contraindicated in postmenopausal women on adjuvant
aromatase inhibitors!.

Labrie et. al. demonstrate that even small doses of vaginal
preparations (Vagifem® 25 ug; Premarin® vaginal cream)
result in significant systemic absorption through estrogen
naive vaginas?.

Naessen et. al. showed that even 7.5 ug/24h could improve
the lipid profile and bone density without affecting the
endometrium3->.

TKendall A, et. al. Ann Oncol 2006;17:584-587. 2Labrie F, et. al. Menopause 2009;16:30-36.
3-Naessen T, et. al. J Clin Endocrinol Metab 2001;86:2757-2762.; Am J Obstet Gynecol 1997;177:115-119.;

Am J Obstet Gynecol 2002;186:944-947.






How Soon Is Response Evident?

< Typically within a few weeks
— May take up to 6 weeks
- Full effect by 12 weeks

<+ 80% to 90% report subjective improvement

North American Menopause Society. Menopause. 2007;14:357-369.



Conclusions

<+ VVA/GSM is natural sign of aging. It has
significant biological, psychological and
social consequences. Estrogen based
treatment options, particularly current low
dose therapies are:

— Effective FDA-approved treatment options.
— Result in minimal systemic absorption.

- Provide long-term safety without medical risk or
endometrial stimulation.



The NAMS 2020 GSM Position Statement Editorial Panel*. The 2020 genitourinary syndrome of menopause
position statement of The North American Menopause Society. Menopause. 2020 Sep;27(9):976-992.
Stephanie S. Faubion, Sheryl A. Kingsberg, Jan L. Shifren, Caroline Mitchell, Andrew M. Kaunitz, Lisa Larkin,
Susan Kellogg Spadt, Amanda Clark, James A. Simon



CURRENT VAGINAL
THERAPIES: EFFICACY
BASED ON PHYSIOLOGY
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CURRENT VAGINAL THERAPIES: EFFICACY BASED ON PHYSIOLOGY

Basic facts about menopause

FDA approved local vaginal treatments —
estrogen based

FDA approved local vaginal treatments —
estrogen and androgen based

Can vaginal treatments safely and effectively
treat the vestibule
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Estrogen Receptors in the Vestibule



CURRENT VAGINAL THERAPIES: EFFICACY BASED ON PHYSIOLOGY



ERo

ERB

AR

Fig 2. Oestrogen receptor o (ERat), oestrogen receptor B (ERB), androgen receptor (AR) and Ki-67 staining of normal vulva, vulval lichen
sclerosus (VLS) and vulval squamous hyperplasia (VSH). ERa is expressed in the nuclei of squamous epithelial cells proximal to nondifferentiated
basal epithelial cells (e) and subepithelial connective tissue dermal cells (d); ERP is expressed in the nuclei of squamous epithelial cells proximal to
nondifferentiated basal epithelial cells (e) and subepithelial connective tissue cells (d); AR is expressed in the nuclei of nondifferentiated basal
epithelial cells (e) and connective tissue cells (d). AR immunoreactivity in basal epithelial cells appears to be significantly weaker in VSH and VLS
compared with normal vulva. Ki-67 is expressed in the nuclei of squamous epithelial cells (*) proximal to nondifferentiated parabasal epithelial
cells (arrow). Numbers of proliferating squamous epithelial cells are markedly increased in squamous hyperplasia (large bracket), and reduced in
VLS compared with normal vulval epithelial cell populations (small bracket). Original magnification X 200.



FIGURE 2. Immunohistochemical detection of vaginal stromal androgen receptors in women
with and without hormone therapy (HT). Paraffin-embedded sections were immunostained
with an antibody against the androgen receptor. (A), Vaginal stroma and epithelium,; (B),
negative control; (C), stromal androgen receptor expression from a patient not receiving HT;
and (D), from a patient with HT. Magnification, x200.



FIGURE 3. Immunohistochemical detection of androgen receptors in vascular endothelial
smooth muscle of the vagina; arrow: androgen receptor staining in vascular endothelial cell.



ORIGINAL ARTICLE
Androgen receptor expression in the human vagina under
different physiological and treatment conditions

M Baldassarre'*3, AM Perrone®*, FA Giannone'?, F Armillotta®*, C Battaglia®*, A Costantino®“, S Venturoli** and MC Meriggiola®*

International Journal of Impotence Research (2012), 1-5
© 2012 Macmillan Publishers Limited  All rights reserved 0955-9930/12




ORIGINAL ARTICLE
Androgen receptor expression in the human vagina under
different physiological and treatment conditions

M Baldassarre'>3, AM Perrone®?, FA Giannone'?, F Armillotta®*, C Battaglia®*, A Costantino®*, S Venturoli** and MC Meriggiola®*
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Figure 2. Androgen receptor (AR) gene and protein expression. Change in AR protein (a) and gene (b) expression in vaginal biopsies from the
three experimental groups. Representative western blot analysis of AR in vaginal tissue (c). Data are expressed as mean + s.e.m.

International Journal of Impotence Research (2012), 1-5
© 2012 Macmillan Publishers Limited  All rights reserved 0955-9930/12




Androgen Receptors in the Vestibule
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1 ng/dl =10 pg/ml
40 ng/dl = 400 pg/ml

Perimenopause ‘ ‘
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ANDROGEN EFFECTS
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ANDROGEN AND ESTROGEN COMBINED TREATMENT



CURRENT VAGINAL THERAPIES: EFFICACY BASED ON PHYSIOLOGY
ANDROGEN AND ESTROGEN COMBINED TREATMENT




CURRENT VAGINAL THERAPIES: EFFICACY BASED ON PHYSIOLOGY
ANDROGEN AND ESTROGEN COMBINED TREATMENT




Take Home Message:

Menopause = W estradiol blood test value, ¥ progesterone blood test
value, A FSH/LH and W testosterone, ¥ calculated free testosterone, V¥
dihydrotestosterone

Do NOT treat some women Treat some women with
with biologically identical biologically identical
hormones hormones
These women usually not These women usually
distressed by menopausal distressed by menopausal
(especially sexual dysfunction) (especially sexual
symptoms or usually view dysfunction) symptoms or
hormone risks greater than usually view hormone
hormone benefits benefits greater than
hormone risks
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9 Blood Tests: Testosterone, SHBG, Dihydrotestosterone,
Estradiol, Progesterone, LH, FSH, TSH, prolactin

Total testosterone, SHBG, Use free testosterone calculator
calculated free testosterone (ng/dl) (0.6 - 0.8)

DHT (ng/dl) Suspicious in lower tertile

Peri/lpost-menopausal Estradiol (pg/ml)

Aim for 25 - 50 pg/ml

Peri/post-menopausal Progesterone (ng/ml)

Aim for 1 ng/ml

TSH (mIU/L) Suspicious > 3.0

LH/FSH (mIU/ml)

Range established

Prolactin (ng/ml) Range established
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Basic facts about menopause

FDA approved local vaginal treatments —
estrogen based

FDA approved local vaginal treatments —
estrogen and androgen based

Can vaginal treatments safely and effectively
treat the vestibule




Androgen Receptors in the Vestibule






Are there androgen receptors in the vestibule (and vagina)
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Take Home Message:

Menopause = W estradiol blood test value, ¥ progesterone blood test
value, A FSH/LH and W testosterone, ¥ calculated free testosterone, V¥
dihydrotestosterone

Do NOT treat some women Treat some women with
with biologically identical biologically identical
hormones hormones
These women usually not These women usually
distressed by menopausal distressed by menopausal
(especially sexual dysfunction) (especially sexual

symptoms or usually view dysfunction) symptoms or

hormone risks greater than usually view hormone
hormone benefits benefits greater than

hormone risks






http://workshop-evaluator.herokuapp.com/evaluation/11742
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