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Abstract

Objective: Intravaginal estriol (E3) effectively improves postmenopausal genito-urinary disturbances, without
stimulating endometrial proliferation. The aim of the present study was to evaluate the effect of intravaginal estriol
(E3) plus nasal spray salmon calcitonin (sCT), to improve neurovegetative symptoms and to prevent the decline of
bone mineral density (BMD) of postmenopausal women. Methods: Two hundred and fourteen (214) healthy
postmenopausal women were treated for 12 months with: (1) E3 (0.5 mg every other day) + Ca (0.5 g/day); (2)
E3 + Ca + sCT (50 IU x 2;day); (3) sCT + Ca; (4) Ca. Climacteric complaints, such as hot flushes and sweating,
BMD at the distal 1/10 of the radius, analyzed by dual photon absorptiometry, urinary excretion of hydroxyproline
and serum alkaline phosphatase were evaluated at baseline and every 6 months. At the same time, patient compliance
and drug tolerability were evaluated. Results: E3 but not sCT, improved hot flushes and sweating. E3 blunted but not
completely counteracted the BMD decline observed in women treated with only Ca, and reduced urinary hydroxypro-
line excretion. sCT markedly increased BMD values and reduced both urinary hydroxyproline excretion and serum
alkaline phosphatase. These effects were not potentiated by E3 coadministration. All treatments were well tolerated.
Conclusions: Present data indicate that the combined administration of intravaginal E3 and sCT may represent an
alternative therapeutic regimen for those postmenopausal women who do not accept or have contraindications to
classical hormone replacement therapy.
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1. Introduction

Bone fractures consequent to postmenopausal
bone demineralization, are one of the main causes
of morbidity in industrialized countries [1]. In order
to contain their high social cost, preventive mea-
sures capable of reducing postmenopausal bone
loss have been developed. To this end, hormone
replacement therapy undoubtedly offers the most
effective and complete therapeutic response [2,8],
although contraindications, low acceptance and
low compliance have limited its widespread use.

Calcitonin inhibits bone resorption and is be-
lieved to prevent postmenopausal bone demineral-
ization [9—11]. Salmon calcitonin, the most widely
used calcitonin, can be administered either by
injectable routes, with a high incidence of side
effects and low compliance {12-14], or by non-in-
jectable routes. Among the latter, the nasal spray
formulation furnishes a good alternative, and in
doses of 50 TU/day and 100 IU/day is capable of,
respectively, exerting submaximal and maximal
biological effects [15]. In spite of the relevant
effect on bone, the widespread use of calcitonin
has been limited by its inability to modify climac-
teric complaints, such as hot flushes, sweating, or
vaginal atrophy.

Estriol is a weak estrogen that, when adminis-
tered by an oral route, is capable of markedly
improving climacteric symptoms [16,17]. Oral es-
triol is rapidly inactivated by the liver in its
glucuronide derivative, and only 1-2% of the
total administered dose enters the circulation in a
bioactive form [18,19]. Furthermore, this massive
inactivation is influenced by the time of adminis-
tration and by foods, such that the circulating
levels of the hormone are difficult to tailor in the
required range [19]. Important pharmacokinetic
advantages derive by intravaginal administration
[18,19]. By this route, estriol bypasses the first
hepatic inactivation, and a greater component
(20%) of the administered dose is absorbed in a
bioactive form. Furthermore, absorption is not
modified by the time of administration or by
foods, and more stable circulating levels are
achieved. Following the intravaginal administra-
tion of 0.5 mg, estriol rapidly increases in the
circulation and reaches values comparable or

higher than those obtained with 8 mg, per os [18].
Furthermore doses of 0.5 mg/day for 2—-3 weeks
followed by 0.5 mg/day every 3 days are capable
of markedly improving postmenopausal genito-
urinary complaints [20-22], without stimulating
endometrial proliferation [23-27). The lack of
endometrial stimulus eliminates the need to re-
store artificial menses with cyclical progesterone
administration, and thus aveids one of the major
causes of discomfort and withdrawal from estro-
gen replacement therapy [28]. Whether intravagi-
nal estriol, is capable, like its oral administration,
to improve neurovegetative symptoms, such as
hot flushes and sweating is not yet known. Ac-
cordingly, in this multicentric study we investi-
gated whether intravaginal estriol (E3), improves
the occurrence of hot flushes and sweating, and
whether in association with nasal spray salmon
calcitonin (sCT) may constitute a combination
capable of improving patients well-being and pre-
venting postmenopausal osteoporosis.

2. Materials and methods

An open trial has been carried out in six Italian
Research Institutes (Pavia, Bologna, Florence, Pisa
and Naples). Among 240 planned, 214 healthy
women in menopause for 1-2 years (FSH > 40
IU/1 and E2 < 20 pg/m), with a mean age of
53.2 + 1.1 years and with a body mass index < 25,
were enrolled into the study. Only women seeking
a prevention of postmenopausal bone mineral loss
and giving their informed consent to participate in
the study were included. Exclusion criteria were,
endometrial thickness >4 mm at a transvaginal
ultrasound evaluation, smoking more than 15
cigarettes/day, drinking more than 500 ml/day of
alcoholic beverages, drinking more than 2 doses/
day of liquor, drinking more than 4 coffees/day,
osteopenic diseases, using or having used drugs or
hormones potentially interfering with calcium
metabolism, and intense joint pain evaluated by a
pain higher than 80 on a 0—100 points visuo-ana-
logic scale. Women were allocated randomly to 4
groups, and received for I year, one of the following
treatments for the prevention of postmenopausal
bone mineral loss: (1) intravaginal E3, 0.5 mg every



G.B. Melis et al. ; Matwritas 24 (1996) 83-90 85

other day + oral calcium, 0.5 g/day (Ca); (2)
E3 + Ca + synthetic sCT nasal spray, 50 IU
x 2/day; (3) sCT + Ca; (4) Ca.

No mention was made on the possible effects
that some of the treatments may have had on
neurovegetative symptoms.

At Dbaseline and after 6 and 12 months of
treatment, bone mineral density (BMD) at the
distal 1/10 of the non-dominant radius was mea-
sured by dual photon absorptiometry (I'*® and
Am?*') on osteograph (Osteoden P, NIM,
Verona, Italy) [4]. This method allows exclusion,
more precisely than single photon absorptiometry,
of soft tissue contribution to BMD. Calibration of
any single densitometer was carried out in basal
conditions and, every 3 months on a calibration
phantom, common to all centres. The calibration
curve obtained by means of 3 measurements in 3
standard points with a different density (9 mea-
surements for each centre), showed an accuracy
(CV) of 1.1%.

At baseline, and after 6 and 12 months, bio-
chemical analysis of the following bone
metabolism parameters were performed: serum
alkaline phosphatase, by the ‘ALP-kine test’ kit
(Sclavo, Siena, Italy) (intra- and interassay CV of
4.3% and 4.8%, respectively); urinary excretion of
calcium, by atomic spectrophotometry (intra- and
interassay CV of 3.2% and 5.5%, respectively),
and urinary excretion of hydroxyproline, evalu-
ated after hydrolysis by a colorimetric method
(Hypronosticon kit, Organon Teknika BV, The
Netherlands) (intra- and interassay CV of 6.2%
and 7.1%, respectively). Urinary excretion of cal-
cium and hydroxyproline were corrected for
serum and urinary creatinine. At baseline, and at
the end of treatment, the 24-h frequency and
intensity of self-reported neurovegetative symp-
toms, such as hot flushes and sweating, were
analyzed.

Patient compliance, drug tolerability and drug
safety were evaluated at baseline and every 6
months. Poor compliance was considered the re-
turn of more than 20% of the provided E3, sCT
and/or Ca. Drug tolerability was evaluated by the
side effects subjectively referred to by patients,
and drug safety was evaluated by a complete
gynecological examination, with vaginal smear, an

otorhinolaryngological evaluation of nasal cavi-
ties, and biochemical blood and urine analyses
(complete blood count, PT, antithrombin III,
blood glucose, bilirubin, SGOT, SGPT, yGT,
LDH, uricemia, total and fractioned proteinemia,
Na*, K*, Cl—. creatinine clearance, standard
urine analysis).

In a subset of subjects (n = 10 treated with
E3 + Ca and n = 10 treated with E3 4+ sCT +
Ca) endometrial thickness was measured by
transvaginal ultrasounds at the end of the 12
months of treatment.

Statistical analysis was performed by analysis
of variance (ANOVA) with two ‘factors’ (sCT
and E3) and two levels (presence/absence). The
‘centre’ factor was taken into account in order to
evaluate the variability deriving from the possible
differences among the research centres involved in
the study. Therefore, the complete model com-
bines fixed (treatments) and random (centres) fac-
tors.

All results are expressed as the mean +
standard deviation (S.D.).

3. Results

In total, 206 patients completed the study (49 in
the E3 + Ca group; 59 in the E3 + Ca + sCT
group; 50 in the sCT + Ca group; and 48 in the
Ca group).

Frequency and intensity of neurovegetative
symptoms improved following E3 but not sCT
administration (Table 1 and Table 3).

BMD values observed at baseline and after 6
and 12 months of treatment are reported in Table
2. In the 12-month period of treatment, BMD
declined —2.4 + 0.3% in women with Ca, while
only — 1.0 + 0.4% in women treated with E3 +
Ca (Fig. 1). By contrast, an increase of BMD was
observed in women receiving sCT. BMD in-
creased 3.7 + 0.6% in women treated with
sCT + Ca, and 3.0 + 0.6% in women treated
with E3 + Ca + sCT (Fig. 1). Statistical analysis
shows that only E3 but not sCT administration
significantly improved hot flushes and sweating
(Table 3). By contrast, both factors positively
influenced BMD (Table 3). The effect of sCT was
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Table 1

Frequency in the 24 h period. and intensity of subjective hot flushes or sweating, subjectively referred to by postmenopausal women
at baseline and after 12 months of treatment with intravaginal estriol (E3) + calcium (Ca) (n = 49). E3 + salmon calcitonin nasal

spray (sCT) + Ca (n =

59), sCT + Ca (n = 50) or Ca (n = 48)

Treatment Frequency
Absent 1--3iday 4 7/day > 7/day
n (") n (%) n (%) n (%)
E3 + Ca Basal 12 (21.4% 24 (42.9%) 17 (30.4%%) 2 (3.6%
12 months 23 (45.1°0) 24 (47.1%4) 4 (7.80%)
E3 +sCT + Ca Basal 14 (22.6°%) 24 (38.7%) 22 (35.5% i (1.6%)
12 months 34 (56.7%) 17 (28.3% 8 (13.3%) 1 (1.7%)
sCT — Ca Basal 20 (34.5%) 21 (36.29%) 15 (25.9%) 2 (3.4%)
12 months 20 (38.5%) 26 (50.0%) 6 (11.5%) 0 (0%%)
Ca Basal 10 (17.9%) 31 (55.4%) 11 (19.6%) 4 (7.1%)
12 months 17 (34.7%) 21 (42.9%) 6 (12.2%) 5 (10.5%)
Treatment Intensity
Absent Slight Intense
i (Vo) n (%) n (Vo)
E3 + Ca Basal 12 (21.4%) 38 (67.9%) 5 (8.9%%)
12 months 25 (49.0%) 24 (47.1%%) 2 (3.9%)
E3 +sCT + Ca Basal 14 (22.6%) 41 (66.1%0) 6 (9.7%
12 months 34 (56.7%) 24 (40.0%) 2 (3.391)
sCT + Ca Basal 20 (34.5%) 33 (56.9") 5 (8.6%)
12 months 21 (40.4%) 30 (57.7%) 1 (1.9%)
Ca Basal 10 (17.9%) 44 (78.6%%) 2 (3.6%)
12 months 17 (34.7%) 28 (57.1%) 4 (8.2%)

already evident after 6 months, whereas that of
E3 only after 12 months of treatment (Table 3).
The significant interaction between E3 and sCT
on BMD modifications, indicates that the adjunct
of sCT, significantly increases the slight protective
effect of E3 (Table 3). E3 and sCT significantly
reduced the urinary excretion of hydroxyproline,
but only sCT was capable of reducing alkaline
phosphatase after 6 months of treatment (Table
3).

Treatment tolerability was considered good or
very good by both physicians and patients. Only
32 out of the 214 enrolled patients showed side
effects of mild or moderate severity. Side effects
were equally distributed among the 4 different

groups and were characterized by abdominal
pain, dryness of the fauces, and nausea. Eight
patients were withdrawn from the study (1 in the
E3 + Ca and in the E3 + Ca + sCT groups, 2
in the sCT + Ca group and 4 in the Ca group), 3
for poor compliance and 5 for side effects of mild
intensity.

All treatments were safe, and did not modify
haematological and biochemical blood and uri-
nary parameters (data not shown).

Endometrial thickness was not modified by
E3 + Caor E3 + sCT + Ca, and in all subjects
investigated remained <4 mm at the end of the
12 months of treatment. Vaginal bleeding did not
occur in any woman.
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Table 2

87

Mean ( + S.D.) bone mineral density (BMD) at the distal 110 of the non-dominant radius, urinary excretion of hydroxyproline
corrected for creatinine (OHP/Cr ratio), and serum levels of alkaline phosphatase (Alk Ph). evaluated in postmenopausal women at
baseline and after 6 and 12 months of treatment with intravaginal estriol (E3) + calcium (Ca) (» = 49). E3 + salmon calcitonin
nasal spray (sCT) + Ca (n = 59), sCT + Ca (n = 50) or Ca (n = 48)

E3+ Ca E3 + sCT + Ca sCT + Ca Ca
BMD Basal 3709 + 53.7 367.0 + 64.3 367.3 + 62.0 359.8 + 594
6 months 369.6 + 51.2 3725 + 644 373.5 + 61.9 3557 + 56.2
12 months 367.1 + 3537 378.0 + 64.8 3809 + 61.2 351.2 + 557
OHP/Cr (mg:di) Basal 20.1 + 10.1 20.1 + 8.7 21.0 + 10.2 20.7 = 6.0
6 months 194 + 9.7 18.0 + 8.3 17.7 + 87 20.5 + 6.7
12 months 184 + 94 17.3 £ 85 168 + 7.3 21.0 £ 9.0
Alk Ph (mU:ml) Basal 132.7 + 53.3 145.6 = 59.8 150.8 = 52.8 123.4 + 44.0
6 months 130.6 £ 51.9 138.4 + 53.1 138.6 = 52.1 1253 + 46.0
12 months 122.3 + 50.0 1384 + 59.7 138.2 + 5L.5 125.7 £ 51.8

4. Discussion

Data obtained from this multicentric study
confirm the effectiveness of 100 1U/day of nasal
spray sCT, in reducing the postmenopausal BMD
decline [9-11,15]. Treatment with sCT reduced
the urinary excretion of hydroxyproline, serum
alkaline phosphatase levels, and not only antago-
nized the decline, but increased BMD values. The
increase of BMD observed in the first year of
treatment, is similar to that obtained with other
antiosteoporotic therapies, including estrogens [4].
The effect of sCT was not potentiated by the
addition of E3, and thus, the BMD increase ob-
served during sCT alone was similar to that dur-
ing sCT plus E3. In previous studies it has been
reported that E3 is not capable of potentiating the
antiresorptive effect of more potent estrogens [29].
However, when given by itself, E3 exerted an
effect on bone, resulting in a reduced urinary
excretion of hydroxyproline, and in a blunted, but
not abolished, decline of BMD. This, i.e. the first
evidence showing a slight protective effect of in-
travaginal E3 on bone mineral loss, indicates that
besides its known trophic genito-urinary activity
[20-22], E3 may exert systemic effects. As a con-
sequence, a stimulus to endometrial proliferation
should be expected. Indeed both the present
study. and previous experiences obtained with
lower, similar or higher E3 doses, have consis-
tently shown E3 incapable of stimulating the pro-

liferation of the endometrium [23-27]. E3 has a
weak affinity for estrogen receptors, and the re-
ceptor-E3 complex is rapidly removed from the
nucleus [30]. It could be that the intermittent
intravaginal administration of E3, influences basic
cellular functions, such as enzymatic and trophic
activities [31-33], without stimulating cell prolhf-
eration [30]. However, the agonist or antagonist
effects exerted by estrogen-like molecules on
different tissues is a complex phenomenon related
to the ability of the different compounds to differ-
entially regulate the estrogen receptor structure
and activity [34]. This possibility may explain the
capability of intravaginal E3 to slightly reduce
bone mineral loss, without stimulating endome-
trial proliferation. It is noteworthy that a marked
effect on bone, has been observed also with other
weak estrogens or antiestrogens such as tamoxifen
[35] and raloxifene [36,37]. In contrast to these
‘antiestrogens’, E3 is however capable of improv-
ing neurovegetative symptoms. It has been previ-
ously reported that the oral administration of 8
mg of E3 reduces hot flushes [16,17]. The present
study is the first showing that also a low dose of
intravaginal E3 is capable of improving neuroveg-
etative symptoms. Hot flushes and sweating are
among the most frequent climacteric complaints
[38], and minimal estrogen doses are sufficient to
improve them [39]. Accordingly, it is not surpris-
ing that the administration of a weak estrogen
such as E3, is sufficient to reduce the neurovegeta-
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tive complaints of postmenopausal women. Al-
though the present study, was not controlled
with placebo, each enrolled subject received at
least one medicine, and none of them was aware
of the potential beneficial effects on neurovege-
tative symptoms exerted by the provided anti-
osteoporotic therapies. Thus, it is very likely
that the positive effect on hot flushes and sweat-
ing observed only in the group of women re-
ceiving E3, cannot be ascribed to a placebo
effect.

In conclusions, the pharmacokinetic advan-
tages deriving from the intravaginal administra-
tion, the high effectiveness in reducing
genito-urinary symptoms, the positive effects on
neurovegetative complaints, and the inability to
stimulate endometrial proliferation, make intrav-
aginal E3 an attractive therapeutic tool for the
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Fig. 1. Mean (+ S.E.) percent variation of BMD values
measured at the distal 1/10 of the non-dominant radius, by
dual photon absorptiometry in postmenopausal women fol-
lowing the administration for 12 months of intravaginal estriol
(E3) + calcium (Ca) (n = 49), E3 + salmon calcitonin nasal
spray (sCT) + Ca (n = 59), sCT + Ca (n = 50). or Ca
(n = 48).

Table 3

Results of the analysis of variance for the modifications in-
duced in postmenopausal women by the administration of
intravaginal estriol (E3) and nasal spray salmon calcitonin
(sCT), in the frequency and intensity of hot flushes or sweat-
ing, distal radius bone mineral density (BMD), urinary excre-
tion of hydroxyproline corrected for creatinine (OHP/Cr) and
serum alkaline phosphatase (Alk Ph)

E3 sCT Interaction

Frequency 12 months 0.0253 nus. n.s.
Intensity 12 months 0.0434 n.s. n.s.
BMD 6 months n.s. 0.0001 ns.

12 months  0.0002  0.0001  0.0019
OHP:Cr 6 months 0.0249 0.0117 ns.

12 months 0.0157 0.0001 n.s.
Alk Ph* 6 months n.s. 0.0155 ns.

“Covariance analysis.

postmenopausal period. The combination of in-
travaginal E3 and sCT, may offer a rather com-
plete response to postmenopausal needs, giving
the opportunity to furnish preventive and thera-
peutic measures to those postmenopausal
women who do not accept or have contraindica-
tions for the classical hormone replacement ther-

apy.
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