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Abstract: The aim of this study is to compare the effects of estradiol gel and conjugated
estrogen as treatment for climacteric symptoms and their effects on hormonal levels in
oophorectomized women. The patients had hysterectomy and bilateral oophorectomy
performed at least 6 weeks prior to estrogen treatment. They were randomly allocated
into two groups. Group 1 (21 patients) received 17-f3 estradiol gel 2.5 gm percutaneously
once daily. Group 2 (21 patients) received 0.625 mg of conjugated estrogen orally. These
were given for 3 weeks. Both groups had similar mean age, weight and height. After
treatment the climacteric symptoms decreased in all patients. The patients reported that
treatments were favourable. No significant adverse effect of the drugs was observed.
Mean serum estradiol level in both groups increased to early follicular phase level. (from
11.05+8.01 and 10.1114.48 to 67.83164.32 and 59.89142.96 pg/iml in group 1 and 2,
respectively). In conclusion conjugated estrogen and 17-f3 estradiol at dosage used in this
study were comparable in clinical and hormonal effects. (Thai J Obstet Gynaecol 1989;

1:25-30)
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The benefit of estrogen replace-
ment therapy in postmenopausal women
is obvious. It relieves climacteric symp-
toms and also abolishes or minimizes
postmenopausal bone loss." Oral sub-
stitution with conjugated estrogen is at
present the most common therapy. But it
is, however, claimed to be unphysiologic

25

due to a higher level of estrone to estra-
diol ratio and high concentration of
hormone in portal circulation, which will
be further converted in the liver.® Re-
cently percutaneous administration of 17
-B estradiol in a gel form was introduced
in Thailand, offering an alternative route
to that of oral estrogen. Compared with
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the oral treatment, percutaneous admini-
stration of estradiol may have theoretical
advantage with respect to liver metabo-
lism because the hormone will directly
enter peripheral circulation without pass-
ing through enterohepatic circulation.
There is, however, potential disadvan-
tage related to the specific kinetics of
this route.”

The aim of this study is to compare
the effects of percutaneous 17-8 estradiol
gel and conjugated estrogen given orally
as treatment for climacteric symptoms
and their effects on hormonal levels in
oophorectomized women.

Materials and Methods

This prospective study was con-
ducted at Ramathibodi Hospital during
May 1987 to September 1987. Forty-two
healthy women aged between 25 to 53
years, who had hysterectomy and bilat-
eral oophorectomy carried out for benign
causes, were recruited in this study.
Their operations were performed at least
6 weeks previously. They had at least
one climacteric symptom. All women
did not receive any hormonal treatment
for at least 3 months preceeding the
study. None had a history of liver
disease, vascular disease, diabetes,
hypertension or any contraindication to
estrogen therapy. The subjects were
randomly allocated to two groups. A
hydroalcoholic gel containing 17-8 estra-
diol (Estrogel®, Besin-Iscovesco, France)
was prescribed for the first group. The
dosage was 2.5 gm of gel (1.5 mg of 17
-B estradiol) applied once daily in the
morning to the skin of the abdomen and

left to dry for a few minutes before
dressing. The second group received
0.625 mg of conjugated estrogen (Pre-
marin®, Ayerst) in a single dose orally in
the morning. Before starting treatment,
all subjects were asked about the climac-
teric symptoms, and blood samples were
taken for the assays of follicular stimu-
lating hormone (FSH), luteinizing
hormone (LH) and estradiol levels. All
patients were instructed to record any
complication in the treatment. After 3
weeks of treatment all subjects were
evaluated for the improvement in symp-
toms and complication of treatment.
Blood samples were again taken for the
hormonal assays.

Serum LH, FSH and estradiol were
determined by radioimmunoassay using
commericial kits (Diagnostic Product Co,
Los Angeles, CA). Student #- test was
used to compare the mean value of clini-
cal effects and hormonal levels between
the two groups.

Results

There were 21 patients in each
group. During the treatment 3 women in
the "17-B estradiol" group were lost to
follow up for unknown reasons. Two
subjects in the "Conjugated estrogen"
group were excluded from the study due
to the drug being taken irregularly.

There were no significant differ-
ences in mean age, weight and height for
both groups (Table 1). Before starting the
treatment, all subjects had serum estra-
diol level in the postmenopausal range
with elevated level of FSH and LH (Table
2). The mean level of LH was higher in
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Table 1 Pretreatment clinical parameters

17-8 estradiol

Conjugated estrogen

Parameters n=18 n=19
Mean + SD Mean * SD
Age (yr) 43.11 £542 427 +£3.79
Weight (kg) 52.43 +8.11 55.95 £6.90
Height (cm) 154.13 +4.29 152.32 £ 6.40

Table 2 Pretreatment hormonal levels

17-8 estradiol

Conjugated estrogen

Hormones n=18 n=19

Mean + SD Mean + SD
LH (mIU/ml) 123.61 £ 49.20 86.47 £ 43.39*%
FSH (mIU/ml) 92.56 + 24.01 83.79 +27.10
Estradiol (pg/ml) 11.50 £ 8.01 10.11 £ 4.48

* significant difference, p < 0.05

Table 3 Clinical responses of the treatment

17-8 estradiol Conjugated estrogen

Symptoms

n % n %
Hot flush 15/15 100 18/18 100
Sweating 13/13 100 18/18 100
Insomnia 9/11 82 11/11 100
Headache 6/8 75 6/7 86

n = number of patients with improvement of symptoms/
number of patients with symptoms before treatment.

the "17-8 estradiol" group. However, all
subjects had LH level in the postmeno-
pausal range.

After 3 weeks of treatment, the cli-
macteric symptoms i.e. hot flushes and
sweating subjectively decreased in all
patients in both groups. Other nervous
symptoms such as insomnia and head-
ache had also lessened (Table 3). The
patients did not complain about the treat-
ment and judged the treatment as favour-
able in both groups. No significant
adverse effect of the drugs was reported
in either group.

Hormonal levels after 3 weeks of

treatment changed significantly. Mean
serum estradiol in "17-B estradiol" group
and "Conjugated estrogen" group in-
creased from 11.05+8.01 and 10.11+4.48
to 67.83164.32 and 59.89+42.96 pg/ml,
respectively (Fig. 1). Mean serum FSH
decreased in both groups (Fig 2). For
serum LH, the level did not change sig-
nificantly after treatment in both groups
and remained in the postmenopausal
range.

SERUM ESTRADIOL

(pa/ml)-
pa. m80
0 * 17- B ESTRADIOL
,

o * CONJUGATED ESTROGEN

50

PRE-TREATMENT AFTER TREATMENT

* SIGNIFICANT DIFFERENCE FROM PRETREATMENT VALUE (P<0.05)

Fig 1. Serum estradiol before and after treatment

SERUM FSH
(mlu/ml)
100

T
PRETREATMENT AFTER TREATMENT

* SIGNIFICANT DIFFERENCE FROM PRETREATMENT VALUE (P<0.05)

Fig 2. Serum FSH before and after treatment
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Discussion

In this study, the effects of subcu-
taneous 2.5 gm of 17-B estradiol gel and
orally 0.625 mg of conjugated estrogen
on climacteric symptoms and hormonal
levels were compared. All subjects in
both groups had decreased hot flushes
and sweating, symptoms claimed to be
due to estrogen deprivation.® Other
symptoms which might be indirect
effects from estrogen deficiency such as
insomnia and headache were also im-
proved.

The present study also showed that
percutaneous administration of drug
results in a significant absorption of es-
trogen. The peripheral estradiol levels af-
ter percutaneous dose of 2.5 gm of 17-8
estradiol were the same magnitude as
after oral administration of 0.625 mg of
conjugated estrogen and corresponded to
the levels at early proliferative phase of
menstrual cycle. The lowest daily dose
of conjugated estrogen that consistently
protects against bone loss was reported
to be 0.625 mg.“'Y So percutaneous 17
-B estradiol at this dosage may be an
effective preventive therapy of post-
menopausal bone loss. The therapeutic
effectiveness of estradiol level for reliev-
ing vasomotor symptoms was 40-50 pg/
ml."? Thus, application of 2.5 gm of 17
-B estradiol gel daily should be enough.
In this study, however, there was a wide
range of estradiol level after treatment
which emphasized the necessity to indi-
vidualize the dosage.'® Several factors
such as the application site, time of day,
humidity and climate might effect the
absorption of hormone through the skin.

Previous studies about the use of per-
cutaneous estradiol were conducted on
Caucasians. The results may not be
applicable to population in different
regions. This study in Asian women,
however, showed that the percutaneous
administration of estrogen could fairly
increase estradiol level.

After 3 weeks of treatment, both
groups had significantly decreased level
of FSH, but remained in postmenopausal
range. This finding agreed with other
studies that negative feed back of
postmenopausal women is still pre-
served. 9 But it could not lower the
level of the hormone to premenopausal
level which could be due to insufficient
level of estradiol.

In this study there was no reported
side effects from treatment. There were
no allergic reactions at the site of dermal
application. All patients using subcutane-
ous 17-B estradiol gel judged that the
treatments were favourable.

Since the effectiveness of estrogen
replacement therapy is obvious no matter
what kind of estrogen is used, natural or
synthetic estrogen, either in oral or in
parenteral forms, might be considered as
effective as long as they are given in
sufficent doses. Percutaneous application
provides an alternative to the oral route.
Zondex® was the first to demonstrate
that estrogens were absorbed through the
skin of ovariectomized mice in quantities
sufficient to produce estrus. The differ-
ence between the phamacodynamic of
oral and percutaneous treatment is that
following oral treatment, the intestinal
absorption is rapid and yields extremely
high concentration of hormone in portal
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circulation. For topical administration of
17-B estradiol, the hormone enters the
peripheral circulation without passing the
entero-hepatic circulation. The bypass of
liver circulation may be beneficial since
some side effects and risks associated
with estrogen replacement therapy are
known to stem from the hormone's im-
pact on the liver.5%!315 Previous studies
have shown that topical administration of
17-B estradiol does not change the con-
centration of hepatic protein and does
not so through the liver first. The con-
version of estradiol to estrone, which is a
consequence of the oral administration,
is less pronounced so that estrone to
estradiol ratio in the circulation will
more closely resemble the physiological
state of fertile women.®'>'® Estrone level
was not assayed in this study due to
technical problems. In comparison with
the oral route, the increase in peripheral
estrogen of percutaneous treatment was
quite slow, less pronounced and had a
longer maintenance of this level.!'”

In conclusion, both orally 0.625 mg
of conjugated estrogen and 1.5 mg of
17-8 estradiol percutaneously were com-
pared for clinical and hormonal effects.
Further studies are needed to clarify the
clinical significance of the theoretical ad-
vantages of topical estradiol application.
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