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 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.

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

(WHI)



Estrogen Receptor Concentrations 
in Select Adult Genital Tissues



Hormone Levels by Menopausal Status

Dennerstein L, et al. Obstet Gynecol. 2000;96:351-358.
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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 Postmenopause
Epithelium well-estrogenized,multi-
layered with good blood supply,    
superficial cells rich in glycogen 

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 

Parabasal cells

Intermediate cells

Superficial cells

5%

80%

15%

39%

60%

1%

Premenopause Postmenopause

VAGINAL EPITHELIUM

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 (FemRing®); systemic ring is also indicated for 
vasomotor symptoms

 Estradiol vaginal insert (ImvexxyTM)

– (FDA approved and available 2018)
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Estradiol Vaginal Insert (IMVEXXYTM) Significantly Improved 
Objective Endpoints vs. Placebo1,2

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.

LS Mean Change from Baseline to Week 12

4 mcg P-value 10 mcg P-value IMVEXXY 4 mcg IMVEXXY 10 mcg Placebo

Superficial Cells 18%
(n=170)

17%
(n=171)

6%
(n=172)

<0.0001 <0.0001

Parabasal Cells -41%
(n=170)

-44%
(n=171)

-7%
(n=172)

<0.0001 <0.0001

Vaginal pH -1.3
(n=170)

-1.4
(n=171)

-0.3
(n=174)

<0.0001 <0.0001



Estradiol Vaginal Insert (IMVEXXYTM) Significantly Improved 
Moderate to Severe Dyspareunia Due to Menopause vs. Placebo As Early as Two Weeks Following Onset of Therapy1,2

* ,** 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. 
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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.

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.



ImvexxyTM 4µg vs Intrarosa® Labels

Estradiol Cavg (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:

1. 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 
support 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 
topic of the labeling for lower-dose estrogen products delivered vaginally, intended 
to treat moderate to severe symptoms of vulvar and vaginal atrophy due to 
menopause. The workshop will address whether the current “Boxed Warnings” 
section 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 
seek 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 
at the FDA White Oak Campus, 10903 New Hampshire Avenue, Building 31, 
Conference 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 
session. 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 
session. Seating will be limited, so early registration is recommended.

Electronic Comments: Send your comments electronically by going here and look for 
the “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.

Citsigning on to this proposal and the Citizens’ Petition, please provide your name, 
title, 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

1993 to 2005

N=32,433 women without hysterectomy 
3,003 women using vaginal estrogen

N=14,133 women with hysterectomy
1,207 using vaginal estrogen



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 inhibitors1. 

 Labrie et. al. demonstrate that even small doses of vaginal 
preparations (Vagifem® 25 μg; Premarin® vaginal cream) 
result in significant systemic absorption through estrogen 
naive vaginas2.

 Naessen et. al. showed that even 7.5 μg/24h could improve 
the lipid profile and bone density without affecting the 
endometrium3-5.

1Kendall A, et. al. Ann Oncol 2006;17:584-587. 2Labrie F, et. al. Menopause 2009;16:30-36.
3-5Naessen 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
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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
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Perimenopause

Menopause

1 ng/dl = 10 pg/ml
40 ng/dl = 400 pg/ml
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ANDROGEN EFFECTS
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Menopause =  estradiol blood test value,   progesterone blood test 
value,  FSH/LH and  testosterone,  calculated free testosterone, 

dihydrotestosterone

Take Home Message: 

Do NOT treat some women 
with biologically identical 

hormones 
These women usually not 
distressed by menopausal 

(especially sexual dysfunction) 
symptoms or usually view 
hormone risks greater than 

hormone benefits  

Treat some women with 
biologically identical 

hormones
These women usually 

distressed by menopausal 
(especially sexual 

dysfunction) symptoms or 
usually view hormone 
benefits greater than 

hormone risks 
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9 Blood Tests: Testosterone, SHBG, Dihydrotestosterone, 
Estradiol, Progesterone, LH, FSH, TSH, prolactin

Total testosterone, SHBG, 
calculated free testosterone (ng/dl)

Use free testosterone calculator 
(0.6 - 0.8)

DHT (ng/dl)

Peri/post-menopausal Estradiol (pg/ml)

Peri/post-menopausal Progesterone (ng/ml)

TSH (mIU/L)

LH/FSH (mIU/ml)

Suspicious in lower tertile

Prolactin (ng/ml)

Aim for 25 - 50 pg/ml

Aim for 1 ng/ml

Suspicious > 3.0

Range established

Range established
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Androgen Receptors in the Vestibule





Are there androgen receptors in the vestibule (and vagina)
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Menopause =  estradiol blood test value,   progesterone blood test 
value,  FSH/LH and  testosterone,  calculated free testosterone, 
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Take Home Message: 

Do NOT treat some women 
with biologically identical 

hormones 
These women usually not 
distressed by menopausal 

(especially sexual dysfunction) 
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Treat some women with 
biologically identical 

hormones
These women usually 

distressed by menopausal 
(especially sexual 

dysfunction) symptoms or 
usually view hormone 
benefits greater than 

hormone risks 



Physicians (ACCME) Credit Designation
Amedco LLC designates this live activity / enduring material for a maximum of 

1.0 AMA PRA Category 1 Credit. Physicians should claim only the credit 
commensurate with the extent of their participation in the activity. 

Click on the appropriate link below to complete the event survey and to obtain 
your CME certificate.

Live Event
http://workshop-

evaluator.herokuapp.com/evaluation/11742

Recorded Event
http://workshop-

evaluator.herokuapp.com/evaluation/11744

http://workshop-evaluator.herokuapp.com/evaluation/11742
http://workshop-evaluator.herokuapp.com/evaluation/11744
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