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Introduction

What is vaginal atrophy? Estrogen defi-
ciency in women during perimenopause
and after menopause has both systemic
and urogenital consequences. The sys-
tematic consequences include bone loss
and vasomotor symptoms such as hot
flushes. Vaginal atrophy almost always
occurs as a result of estrogen deficiency.
While vasomotor symptoms usually
improve with time and bone loss usual-
ly slows down within a few years after
menopause—especially in women who
remain active and get enough calcium
and vitamin D—vaginal atrophy only
gets worse with time. This is partially
because atrophy, although mainly due
to hormonal deficiency, is also caused
by aging itself.

Symptoms of atrophy include vagi-
nal dryness and pressure, vaginitis, dys-
pareunia, dysuria, genital pruritis and
urinary urgency.! Declining levels of
estrogen cause the supporting pelvic
and urogenital diaphragms to become
weakened, increasing the risk of pro-
lapse.? Urogenital atrophy leads to
decreases in the size of the uterus,
ovaries, vaginal canal and vulva. Vaginal
atrophy leads to the breakdown of col-
lagen, smooth muscle and elastin in the
vagina.’ Blood flow to the vagina is also
reduced, leading to decreased transuda-
tion during sexual arousal as well as
increased risk of trauma and pain.’ The
rise in the vaginal pH, as well as thin-
ning of the epithelium, increases the
incidence of urinary tract and yeast
infections in women during peri-
menopause and after menopause.!

Consideration must be given to other
reasons for vaginal dryness in general.
Certain medications, such as antihista-
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Figure. Biopsy of an estrogen-deficient woman after menopause, revealing thin and atrophic
vaginal epithelium. After 1 month of local estrogen therapy, the epithelium shows almost com-

plete regeneration. ET=estrogen therapy.

mines, parasympathomimetics and tri-
cyclic antidepressants, can cause signifi-
cant dryness that leads to atrophy.
Patients with Sjogren’s syndrome have
insufficient moisture throughout their
reproductive years that, despite adequate
estrogen levels, can cause vaginal dryness.

Current Systemic Treatment

With the usual doses used in systemic
estrogen-progestin therapy (EPT), it
was rare not to have complete remission
of vaginal atrophy symptoms, as evi-
denced by subjective improvement in
symptoms and objective improvements,
such as decreasing pH levels and a
definitive change in the maturation
index. This reversal of atrophy can
occur even after many years of estrogen
deprivation, and can be effected by both
systemic and local therapy. This is
demonstrated in the Figure, which
shows the biopsy of an estrogen-
deficient woman after menopause and
almost complete regeneration of
epithelium after 1 month of local estro-

gen therapy.

In the past 3 years there has been an
effort to use lower systemic estrogen
doses to meet therapeutic goals. A result
of a recent study® of a low-dose synthet-
ic, conjugated oral estrogen tablet (0.3
mg) versus placebo randomly adminis-
tered to 71 women with vaginal atrophy
lends support to those efforts. After 16
weeks, all indices of atrophy reversal
were shown to be significantly improved
in patients receiving EPT: pH decreased
from 6.2 to 5.2 compared with placebo,
which did not decrease at all (P =
0.0001). Utian et al* also showed that
low-dose EPT and estrogen therapy
were able to increase superficial cells
and improve urogenital atrophy. How-
ever, when atrophic vaginitis and ure-
thritis are the only significant symp-
toms, there has been increasing interest
in treating these urogenital symptoms
locally when systemic replacement ther-
apy is no longer required for other
menopause symptoms. In addition, the
controversy over using systemic hor-
mone therapy during perimenopause
and after menopause has led many
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women to seek alternative treatments
for vaginal atrophy.

Local Estrogen Treatments

There are currently three FDA-
approved formulations that provide
estrogen locally, rather than systemical-
ly, to the vagina: creams, tablets, and
rings. The vaginal estrogen creams con-
tain either conjugated equine estrogens
(Premarin Vaginal Cream, 0.625 mg/g
conjugated estrogen) or estradiol
(Estrace Vaginal Cream, 0.1 mg/g
estradiol); the estrogen tablet is a slow-
release estradiol tablet (Vagifem, 25 pg);
and the ring is an estradiol-releasing
ring (Estring, 2 mg over 3 months).

Use of the vaginal cream has been
associated with a higher incidence of
breast symptoms and occasional
increases in endometrial thickness on
pelvic sonogram, which has not been
noted with use of either the ring or the
tablet.” However, these studies were
done using a dose that is much higher
than that which is used currently. The
present recommended dose of estrogen
cream is only 0.5 g to 1 g twice weekly.
The 17p-estradiol tablet and ring also
have been found to be equally effective
as the hormonal cream, and women
may choose these delivery systems due
to their ease of use.’

The slow-release hydrophilic estro-
gen tablet contains 25 pg of 17p-estra-
diol.! It is inserted into the vagina via
applicator every 3 days.

The vaginal ring releases a low-dose
(8 pg/24 h) of 17p-estradiol to the vagi-
nal mucosa continuously for 3 months.6
The active estrogen in both treatments
is 17B-estradiol, which binds with a
higher affinity to the estrogen receptors
than estriol and conjugated estrogens. It
is therefore possible to administer lower
doses with the same efficacy.! The two
estrogen receptors, o and 3, are found in
various places throughout the urogenital
system. Estrogen receptor f is thought
to be more important in reproductive
functions, with the o receptor having a
lesser effect.” Specifically, these recep-
tors are found in the proximal and distal

18 MENOPAUSE MANAGEMENT

urethra, the vagina and the trigone of
the bladder, as well as the pubococ-
cygeus muscles of the pelvic dia-
phragm.® Locally applied 17p-estradiol
has been shown to be an excellent long-
term treatment that improves the symp-
toms of vaginal dryness, superficial dys-
pareunia, vulval pruritus and urinary
urgency and frequency, probably by
activating and binding to estrogen
receptors in these regions.’

There does not seem to be any sig-
nificant difference in improvement
levels between these two treatment
options. With both ring and tablet
delivery systems of 17f-estradiol, vagi-
nal pH drops from 7.0 to 5.0 within 12
weeks of treatment, and vaginal smears
also show improvement.! In addition,
vaginal estrogen replacement has been
demonstrated to help prevent urinary
tract infections more than tenfold in
women with urogenital atrophy.® Simu-
nic’s comprehensive study of vaginally
administered 25-pg tablets of 17f-
estradiol or placebo to 1,612 sympto-
matic women showed a success rate in
the active treatment group of 85.5%
versus 41.4% in the placebo group.'® In
addition, urinary symptoms, such as
cystometric capacity and volume of
bladder for urgency impulse, were
increased (P = 0.001). Of course, vaginal
lubricants and moisturizers are helpful
in minimizing symptoms of vaginal
atrophy, but they do not alleviate them,
and they are totally ineffective for uri-
nary symptoms.!!

All local estrogen treatments have
been shown not only to decrease dys-
pareunia, but to improve sexual func-
tion as well. This includes improved
orgasm, probably due to increased
blood flow to the area.!? Low-dose vagi-
nal estrogen can also be used to treat
symptoms of vaginal atrophy that are
associated with other causes, such as
chemotherapy, which has been demon-
strated in some cases to cause vaginal
irritation and mucositis.* Raloxifene,
used in the prevention and treatment of
osteoporosis, has also been reported to
increase vaginal dryness.'* However,

several studies have been done combin-
ing raloxifene with either a 17f-estra-
diol ring or conjugated estrogen
cream,'»5 and there was both an im-
provement in vaginal dryness and rever-
sal of dyspareunia.

Endometrial and Breast Effects

One of the major concerns with estrogen
therapy without progesterone is endo-
metrial proliferation, which can lead to
hyperplasia and increased risk of
endometrial cancer. Endometrial prolif-
eration has been assessed in users of both
the 17f-estradiol ring and the estrogen
tablet in a number of ways, including
progesterone challenge tests (PCTs).
Withdrawal bleeding after the PCTs was
rare with users of the estrogen tablet, but
even though it occurred in only a few
women, this response was greater than
was seen for users of the estrogen ring, in
whom there was no reported proges-
terone-induced bleeding.! These results
suggest that neither treatment led to any
significant estrogen-dependent thicken-
ing of the endometrium. Using vaginal
ultrasound to assess endometrial thick-
ness, Weisberg et al' reported that in
both ring and tablet users, the pretreat-
ment average endometrial thickness was
2.5 mm; after 48 weeks of treatment, the
average endometrial thickness for both
groups was only 2.6 mm. In the few cas-
es in which there was any significant
endometrial proliferation a biopsy was
performed, and there was no evidence of
malignancy in any case. Naessen and
Rodriguez-Macias also confirmed that
no significant change in endometrial
thickness was observed with low-dose,
local delivery of 17B-estradiol to the
vagina.'s As far as systemic absorption,
there seems to be some absorption of
estrogen initially due to the atrophic
nature of the vaginal epithelium; howev-
er, after 14 days of treatment, when the
vaginal epithelium has been restored,
absorption levels declined.'” More
important, after 1 year of use, serum lev-
els of estradiol did not show any signifi-
cant increase in either group compared
with placebo.’® Cicinelli et al' have



suggested that where estradiol is placed
in the vagina makes a difference in
absorption into the endometrium. How-
ever, their studies were early in the treat-
ment of atrophic vaginas and, as has been
noted, there are few differences in
absorption after the vaginal epithelium
has been restored.

There is still much debate over
whether women with either current or
past breast cancer or women with a
family history of breast cancer can take
hormone therapy because of the role
estrogen may play in tumor growth and
development. However, even though
the Women’s Health Initiative (WHTI)
reported a 26% increase in diagnosed
breast cancer in women taking proges-
terone and estrogen together after 5
years, there was no additional risk
observed for women taking estrogen
only.2’ Observational studies have dem-
onstrated a 1.2- to 2-fold increased risk
of breast cancer with 5 years’ use of sys-
tematic hormone therapy that includes
both estrogen and progesterone. The
use of estrogen alone was not linked to
an increased risk of breast cancer after
a mean duration of 6.8 years.?! This
may suggest that progesterone, and not
estrogen, contributes to the increase in
breast cancer that accompanies the use
of systemic hormone therapy. In addi-
tion, in women who currently have
breast cancer, a 5-year study by Dew et
al?? demonstrated that local estrogen
therapy does not appear to be associat-
ed with an increased risk for recurrence
of breast cancer. Even though the study
was too small to be conclusive (of 342
women using some hormone treatment
in the study, 69 had only vaginal dry-
ness and were treated with vaginal
estrogens only), the results are very
encouraging.

Because local treatment using low-
dose,
creams, rings or tablets is not absorbed

estrogen-containing  vaginal
systematically to any significant degree,
and is an estrogen-only treatment that
has not been shown to pose any addi-
tional risk, it would follow that vaginal
estrogen therapy would be acceptable

and appropriate for women diagnosed
with breast cancer who require treat-
ment for vaginal atrophy. However,
although the blood levels and endome-
trial biopsies indicate almost no absorp-
tion from the vagina, it is impossible to
know whether estrogen receptors are
stimulated in other parts of the body,
such as the breast, in some other
unknown way. Currently, the FDA has
not approved the use of vaginal estro-
gen therapy for women with diagnosed
breast cancer because of this concern.

Conclusions

The biggest problem associated with
vaginal atrophy is that it is often over-
looked, both by the patient, who is
embarrassed to bring up the subject,
and by the healthcare professional, who
may not think it is important or may
misinterpret its importance to the
patient. In the WHI, for example,
diaries were used to inquire about many
topics, but no woman was asked about
either vaginal comfort or sexual activity.
Certainly, with women and men living
longer, healthier lives, both of these
issues are a vital part of their quality of
life and should be addressed for all

women, especially after menopause. B

Lila Nachtigall, MD, is Professor of Obstetrics
and Gynecology; Margaret Nachtigall, MD, is
Assistant Professor of Obstetrics and Gyne-
cology; and Jordana Goren, MS, is a medical
student at New York University School of
Medicine. Joanna Loewenstein is an under-
graduate at Columbia University and a sum-
mer intern at New York University School of
Medicine, New York, NY.

Dr. Lila Nachtigall reports grant/research
support from Novo Nordisk and Novartis. She
is a consultant for Novagen and Eli Lilly, and
she is involved with the speaker's bureau for
Wyeth. This article has included material about
off-label usage.

Margaret Nachtigall, MD; Jordana Goen, MS;
and Joanna Lowenstein report no conflicts
related to the material presented in this article.

Submitted: July 27, 2005. Accepted: August 8,
2005.

References

1. Weisberg E, Ayton R, Darling G, et al. Endometrial
and vaginal effects of low-dose estradiol delivered by vagi-
nal ring or vaginal tablet. Climacteric 2005; 8:83-92.

2. Conthran M, Engberg S. Vaginal ring: an HT alterna-
tive. Nurse Practitioner 2004;29:54-5.

3. Society of Obstetricians and Gynaecologists of Cana-
da. The detection and management of vaginal atrophy. Int J
Gynaecol Obstet 2004;88:222-8.

4. Utian WH, Gass ML, Pickar JH. Body mass index
does not influence response to treatment, nor does body
weight change with lower doses of conjugated estrogens
and medroxyprogesterone acetate in early postmenopausal
women. Menopause 2004;11:306-14.

5. Nachtigall, L. Clinical trial of the estradiol vaginal ring
in the United States. Maturitas 1995;22:543-S47.

6. Johansson C, Gunnarsson P. Pharmokinetics of estra-
diol after application of an estradiol releasing vaginal ring.
1992; Research Report No. 20466. Uppsala, Sweden:
Kabi Pharmacia AB.

7. Robinson D, Cardozo L. Urogenital effects of hormone
therapy. Best Practice Research Clin Endocrinol Metab
2003;17:91-104.

8. Blakeman PJ, Hilton P, Bulmer JN. Mapping oestrogen
and progesterone receptors throughout the female lower
urinary tract. Neurol Urodynamics 1996;15:324-5.

9. Berger L, EI-Alfy M, Martel C, et al. Effect of dehy-
droepiandrosterone, Premarin, and acolbifene on histomor-
phology and sex steroid receptors in the rat vagina. J Steroid
Biochem Mol Biol 2005; Jun 22 [Epub ahead of print].

10. Simunic V, Banovic |, Ciglar S, et al. Local estrogen
treatment in patients with urogenital symptoms. Int J
Gynaecol Obstet 2003;82:187-97.

11. Nieman LK. Management of surgically hypogonadal
patients unable to take sex hormone replacement therapy.
Endocrinol Metab Clin North Am 2003;32:325-36.

12. Sarrel P. Orgasm response in neurons and neuromus-
cular systems. Arch Sex Behav 1977;6:341-8.

13. Krychman ML, Carter J, Aghajanian CA, et al.
Chemotherapy-induced dyspareunia: a case study of vagi-
nal mucositis and pegylated liposomal doxorubicin injection
in advanced stage ovarian carcinoma. Gynecol Oncol
2004; 93:561-3.

14. Parsons A, Merritt D, Rosen A, et al. Effect of raloxifene
on the response to conjugated estrogen vaginal cream or
nonhormonal moisturizers in postmenopausal vaginal atro-
phy. Obstet Gynecol 2003;101:346-52.

15. Pinkerton JV, Shifren JL, Valleur, JL. Influence of ralox-
ifene on the efficacy of an estradiol-releasing ring for treat-
ing vaginal atrophy in postmenopausal women. Menopause
2003;10:45-52.

16. Naessen T, Rodriguez-Macias K. Endometrial thickness
and uterine diameter not affected by ultra-low doses of 17
f-estradiol in elderly women. Am J Obstet Gynecol 2002;
186:944-7.

17. Nilsson K, Heimer G. Low doses of oestradiol in the treat-
ment of urogenital oestrogen deficiency—a pharmacokinetic
and pharmacodynamic study. Maturitas 1992;15:121-7.

18. Henriksson L, Stjernquist M, Boquist L, et al. A one-
year multicenter study of the efficacy and safety of a con-
tinuous, low-dose, estradiol releasing ring in post-
menopausal women with signs of urogenital aging. Am J
Obstet Gynecol 1996;174(1 Pt 1):85-92.

19. Cicinelli E, De Ziegler D, Morgese S, et al. “First uterine
pass” effect is observed when estradiol is placed in the upper
but not lower third of the vagina. Fertil Steril 2004;81:1414-16.

20. Batur P, Blixen C, Moore H, et al. Menopausal hor-
mone therapy (HT) in patients with breast cancer. Maturitas
2005; April 30: on-line edition.

21. Hickey M, Davis S, Sturdee D. Treatment of meno-
pausal symptoms: what shall we do now? Lancet 2005;
366(9483):409-21.

22. Dew JE, Wren BG, Eden JA. A cohort study of topical
vaginal estrogen therapy in women previously treated for
breast cancer. Climacteric 2003;6:45-52.

SEPTEMBER/OCTOBER 2005 19



