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During the early postmenopausal period a number of favourable effects of estrogen deficiency in the clima-
unfavourable processes take place in the female organ-  cteric period can be divided into short-, medium- and
ism. Adequate treatment could considerably improve the long-term and comprise neurogenic and psychogenic
quality of life of postmenopausal women. The un- symptoms. Several methods are now used to measure
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the severity of the climacteric syndrome. Some of these,
as for example, the Kupperman menopausal index (KI),’
refer predominantly to neurogenic aspects, while others,
such as the Hamilton anxiety scale (HAMA),? Selbst-
beurteilungs-Depressions-Skala (SDS), profile of mood
states (POMS), etc.,® stress on the psychological changes
after menopause. Hormone replacement therapy (HRT)
has proved to be effective in alleviating climacteric com-
plaints.*¢ The early postmenopausal period is also char-
acterized by active bone loss, although this is asympto-
matic. Taking control of bone loss could improve the
long-term "bone perspective" in females. Estrogens can
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protec or even increase’ bone mass.

Sufficient information has been accumulated con-
cerning the beneficial effects of treatment with standard
doses of estrogens, i.e. 0.625 mg conjugated equine e-
strogens (CCE), 1 mg 17-beta estradiol (E2) oral or 50
ug transdermal, 2 mg estradiol valerate (EV) daily, but
the issue of the minimal effective doses of estrogens is
still debated. The aim of this study was the estimation of
the effect of treatment with a low dose of estrogens com -
bined with progestin in a sequential regimen on bone
mineral density (BMD) and on the degree of the ex-
pression of climacteric syndrome during the early post
menopausal period.

MATERIAL AND METHOD

A one-year prospective, non-randomized, open study of
menopausal outpatients referred to the University Clinics of
Gynecology and Endocrinology in Sofia Medical University was

performed. The criteria for selection were as follows:

a. Early non-operative postmenopausal period, 9-18 months
after the last menstrual period, increased FSH (>25 IU/L),
and absence of previous HRT

b. Moderate climacteric syndrome, showing 20-35 points ac-
cording to the KI

c. Clinical and biochemical data indicating absence of other
conditions leading to secondary osteoporosis. Women suf -
fering from diseases which are known to affect mineral me-
tabolism were not included. It was also considered neces-
sary for the selected patients to have had no intake of med-
icine with osteotropic action throughout the year prior to,
and during the study. Patients with osteoporosis showing B-
MD greater than 2.5 SD below peak adult bone mass’® on
baseline investigation, which requires intensive treatment,
and patients with BMD >0 SD were also excluded from the
study. To ensure optimal calcium (Ca) intake all women took
600 mg Ca daily in pills during the study. All the women
were examined by a gynecologist and a breast specialist.
They were briefed on the advantages and the risks of HRT,
following which each made her own choice about whether
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to start HRT or not, and signed an informed consent. The
study was approved by the institutional review committee.

In this way, two groups were formed: a control group who
received no treatment (n=31) and a treatment (HRT) group
(n=35) to whom low doses of estrogens were administered o-
rally in a sequential regimen: 11 days 1 mg EV and 2 mg es-
triol (E3), followed by 10 days 1 mg EV, 2 mg E3 and 0.25
mg levonorgestrel (Cyclo-Menorette, Wyeth-Lederle). The next
course of tablets was started on the 28th day.

The following data were also recorded for each participant:
age, height, weight, BMI, duration of time after the last men-
strual period, mean interval and mean duration of menstrual
cycle during the fertility period, parity, and the number of cof-
fees per day. At the beginning of the study and on the 3rd, 6th
and 12th months all women completed a questionnaire cov-
ering the 11 symptoms determining KI: hot flushes (with or
without sweating), paresthesias, insomnia, nervousness, melan-
cholia, vertigo, fatigue, arthralgia/myalgia, headache, palpita-
tions, and formication. Each symptom was rated on a scale of
0-3 referring to slight, moderate, and severe complaints. To
calculate the KI a multiplication factor was used as follows: 4
for hot flushes, 2 for paresthesias, insomnia, and nervousness,
and 1 for all other symptoms. A total score of 15-20 indicat-
ed mild, 20-35 moderate and over 35 severe climacteric syn-
drome.” Simultaneously, the 14 symptoms of HAMA were
recorded, including anxious mood, tension, fear, insomnia, in-
tellectual, depressed mood, somatic (muscular), somatic (sen-
sory), cardiovascular symptoms, respiratory symptoms, gas -
trointestinal symptoms, genitourinary symptoms, autonomic
symptoms, behaviour at interview. The severity of symptoms
was assessed using the following scale: 0=not present, 1 =mild,
2=moderate, 3=severe. A total score of HAMA up to 14 in-
dicated mild, from 15 to 28 moderate and over 28 severe cli-
macteric complaints.?

Physical activity was estimated by points at the beginning
and end of the study:

— Sedentary work-style without additional physical exercise=0
points

— Sedentary work-style with physical exercise during the week-
ends=1 point

— Sedentary work-style with physical exercise at least 3 days
weekly=2 points

— Work-style associated with physical activity and exercise=3
points.

Exposure to sun was also estimated by points:
— Work indoors without exposure to sun=0 points

— Work indoors but residing at the seaside in the summer=1
point

— The same with exposure to sun during the weekends also=2
points

— Work outdoors=3 points.

The BMD was measured by the same investigator at the be-
ginning and at the end of the study on the forearm by single-
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energy X-ray absorptiometry (densitometer DTX-100-Osteo-
meter A/S-Denmark). Calibration with the standard phantom
supplied by the producer was performed daily. BMD was
recorded on the ulna and radius in g/cm? at the distal area (pre-
dominantly compact bone) and the ultradistal area (predomi-
nantly cancellous bone).” The region of measurement is au-
tomatically determined proximal and distal to the point at which
the radius and ulna are separated by 8 mm. For more details
concerning this method see reference 12.

The FSH was measured by the immunoenzyme method us-
ing commercial kits (Serozyme, Serono, Switzerland). The in-
tra- and interassay coefficients of variation were 2.5% and
3.8%, respectively.

Women on HRT were followed-up for side effects, breast
discomfort, bloating, nausea, headache, intermenstrual bleed-
ing and their dynamics, if present.

On starting treatment the HRT-group numbered 37 women
but afterwards two withdrew for reasons not related to the med-
icine. The control group initially consisted of 40 women but
later 9 of them were excluded because of starting sedative ther-
apy, improper compliance, etc.

Statistical analysis was performed using the SPSS 8.0 sta-
tistical package. All data are presented as the mean+SEM (s-
tandard error of mean). Differences at the beginning, during
and at the end of the study period in each group were ex-
plored using Student’s paired t-test. In the case of non-nor-
mally distributed data, the Mann-Whitney U test and Wilcox -
on’s test were used for unpaired and paired comparisons re-
spectively. Pearson and Kendall correlation coefficients were
calculated for relevant variables. Significance was assumed
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29.1+£0.58, P<0.01). At the end of the study period it
decreased significantly in the controls (P<0.001) com-
pared to the initial data. In the HRT group there was a
highly significant decrease (P<0.001) even during the
first 3 months and persisting between the 3rd and the
6th months. During the second half-year the KI kept on
decreasing, though not reaching a significant difference
from the 6th month. The differences between the groups
were highly significant (P<0.001) starting from the 3rd
month (tabl. 2, fig. 1). A similar pattern was observed
concerning the HAMA (tabl. 3, fig. 2). No significant dif-
ference was found between the groups at the onset of
the study. A significant decrease of the HAMA was ob-
served in the control group (P<0.001) at the end of the
study period compared to the initial data. In the treat-
ment group the HAMA score fell significantly starting
from the 3rd month (P<0.001) continuing to be low un-
til the 12th month. The intergroup differences reached
significance as early as the 3rd month (P<0.001).

The side effects reported in the treatment group are
shown on table 4. Sixteen women (46%) had acceptable
side effects (some of them more than one) on the 3rd
month which did not present a sufficient argument for
discontinuation of the treatment and their number had

Table 1. Main investigated basal parameters in HRT and control
groups.

Parameters HRT group Control group
when P<0.05. n=35 n=31
Age (years) 48.11+£0.54 49.39+0.51
RESULTS Height (cm) 163.83+0.69 165.16%0.70
2
No substantial differences between the two groups were BMI (kg/m °) 24.1020.30 25.40+0.40*
observed according to age, height, mean interval and FSH(IU/L) 73.77+4.44 70.194.63
Soration of X s | g’l ’ i e er o th Mean interval of MC (days) ~ 28.43+0.64 28.13+0.70
;”a f‘fon of mens 2‘2 iyc eﬁ par i’ numboer ‘(’j € CUPS  Mean duration of MC (days) 5.090.19 5.48+0.27
of cotiee consumed daily, physical activity and exposure  p. i (umber of deliveries) 1.69+0.13 1.74+0.16
to the sun at the beginning a‘nc.i.the end of the study Number of coffees per day 1.29+0.20 1.13+0.21
(tabl. 1). The treatment group initially had a lower BMI. Physical activity (points) 1.80+0.15 148+0.13
The initial KI was significantly lower in the control  EXposureto sunlight (points) 1.29+0.13 1.13+0.11
group than is the treatment group (25.8+0.76 vs *P<0.05
Table 2. The Kupperman menopausal index in HRT and control groups.
Groups Basal 3rd month 6th month 12th month
Control group 25.8+0.76 NS 25.5+1.0 NS 23.2+1.21 NS 21.1+1.24%
P<0.01* P<0.001* P<0.001* P<0.001*
HRT group 29.1+0.58 P<0.001" 15.3£0.55 P<0.001" 11.6+0.49 NS’ 10.3£0.70%

#Comparison between basal and 1 year points within each group, P<0.001

tComparison between two subsequent periods within each group
*Comparison between groups for corresponding periods
NS: No significant differences
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Figure 1. Percentage changes in the Kupperman menopausal index
during the study period.

decreased to 3 (8.6%) by the end of the study. Thus, on
the 12th month only 2 women reported 1 adverse effect
and 1 woman had two. No overt climacteric symptoms
occurred during the 7-day drug free period.

Initially there was no significant difference in BMD at
the distal area between both groups (tabl. 5). Through-
out the study a 1.6+0.23% decrease was established in
the control group whereas in the treatment group distal
BMD increased by 0.6+0.15% (fig. 3). The BMD dy-
namics were more pronounced in the ultradistal part. Ini-
tially the BMD was substantially lower in the treatment
group than in the control group, but it rose significantly
by 1.9+0.41% in the course of the treatment, while in
the control group it diminished considerably by 3.4+
0.23% (P<0.001) (tabl. 5, fig. 3).

Correlation coefficients of the main initial parameters
in all women participating in this study are shown on
table 6. A highly significant positive correlation between
KI and HAMA at the beginning of the study (r=0.69) as

Table 3. Hamilton anxiety scale in HRT and control groups.
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Figure 2. Percentage changes in Hamilton anxiety scale during the s-
tudy period.

well as during the whole study period in both groups was
observed. The percentage decrease of KI and HAMA at
the end of the study was also significantly correlated
(r=0.94 in the HRT group; r=0.80 in the control group).
The distal and ultradistal BMD were also significantly
correlated with physical activity (r=0.34; r=0.37, re-
spectively) and exposure to sunlight (r=0.33; r=0.39, re-
spectively). During the treatment a significant positive
correlation was established between the percentage in-
crease in ultradistal BMD and the percentage decrease
of KI (r=0.59) and HAMA (r=0.56). The increase in dis-
tal BMD was not significantly correlated with the above
variables.

DISCUSSION

This study was designed to answer the question
whether the combination of low doses of estrogens with

progestin in a sequential regimen with a drug free inter-

Groups Basal 3rd month 6th month 12th month
Control group 22.8+0.8 NS 22.1+0.88 NS 21.6+0.92 NS' 19.4+1.06*

NS* P<0.001* P<0.001* P<0.001*
HRT group 23.7+0.5 P<0.001° 17.8+0.79 P<0.0017 12.1+0.93 NS' 11.2+0.84*

#Comparison between basal and 1 year points within each group, P<0.001

tComparison between two subsequent periods within each group
*Comparison between groups for corresponding periods
NS: No significant differences
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Table 4. Side effects in the HRT group.

Side effects 3rd month 6th month 12th month

Breast discomfort 9 women 3 women 2 women
(25.7%) (8.6%) (5.7%)

Bloating 5 women 2 women 1 woman
(14.3%) (5.7%) (2.8%)

Nausea 5 women 1 woman -
(14.3%) (2.8%) -

Headache 2 women 1 woman 1 woman
(5.7%) (2.8%) (2.8%)

Intermenstrual bleeding 2 women - -
(5.7%)

The data are represented as number of patients possessing side effects
and their percentage of the whole group

Table 5. BMD at the distal and the ultradistal area in HRT and control
groups.

BMD Basal After 1 year

HRT group Control group HRT group Control group
Distal
(gem?)  0464+0003  0470+0003 0467+0.003** 0.463+0.004**
Ultradistal
(gem®) 03310003 0341x0003* 0.338+0.004** 0.330+0.004**

*P<0.05 (comparison between two groups)
**¥P<(.001 (comparison between basal and after 1 year values within each
group)

val, started in the early postmenopausal period, is able
to diminish climacteric symptoms and arrest bone loss.

The doses (minimal-effective, optimal, etc.) and the time
to start treatment of neurogenic and psychological symp-
toms in order to reach an optimal benefit/risk ratio are still
under discussion.”®*® As in our study, a good effect from
treatment with low doses of estrogens in women with mod-
erately expressed climacteric syndrome was also estab-
lished by Maclennan et al, ¢ and others.?”¥ Gangar et al
reported abolishment of menopausal symptoms after con-
tinuous administration of 1 mg EV+5 mg medroxyprog-
esterone acetate daily in patients treated with GnRH ana-
logues.” Although considered a "weak" estrogen, E3 has
proved its favorable effect on symptoms caused by uro-
genital atrophy?® and on other menopausal complaints.?*#
In some cases E3 is preferred because of its safety.?

Initially in this study the women who preferred to start
HRT had significantly more marked neurological com-
plaints as estimated by the KI and they displayed a trend
towards more severe symptoms as indicated by the
HAMA. The women in the control group generally
showed spontaneous alleviation of the reported symp-
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Figure 3. Percentage changes in BMD after 1 year compared to ini -
tial levels (100%).

toms in the course of the study. After 1 year some of the
control women failed to improve while in others the com-
plaints had diminished considerably. In the treatment
group the most pronounced improvement was reached
during the first 3 months and this beneficial effect per-
sisted till the end of the study. The percentage change
in KI between the beginning and the end of the study
was 20.3+1.02% in the control group and 65.4+2.25%
in the HRT group. These data are similar to the results
obtained by Marslew et al after the first year of treatment.
In a two-year placebo-controlled study this group ad-
ministered 2 mg EV continuously, combined with 1 mg
cyproteron acetate continuously or with sequential levo-
norgestrel 75 ug, and achieved a reduction in Kl of 72%
and 78% respectively. In the placebo group the change
was 19%. They found no difference between the two
treatment regimens in reducing menopausal symptoms.
The initial KI of their patients was lower than that of the
groups in this study, perhaps because of the longer post-
menopausal period (6 months to 3 years) before initia-
tion of treatment.?

Summarising the results of numerous studies it may be
concluded that the yearly postmenopausal loss of bone
mass ranges between 1% and 10%, 2-3% on the aver-
age, and it is more marked during the first years and in
the cancellous bone.?>?® The administration of HRT re-
sults, according to some authors,?”?® in a 5-7% increase
of bone mass in the space of 12 to 18 months, followed
by a plateau. Other authors find no difference in bone
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density throughout the treatment period and some report
a decrease.”” These differences may be related to various
factors, including the continuation and the scheme of
treatment, the hormone and the dose applied, the site of
measurement, ethnic and geographical factors, etc.

The various studies have not yet solved the problem
of the minimal estrogen dose required to preserve bone.
It is accepted that the minimum effective dose with os-
teoprotective effect for CEE is 0.625 mg, for E2 1 mg o-
ral, 50 pg transdermal and for EV 2 mg daily.** The
report of Ettinger et al,®” and more recent studies®3*
showed that a dose of 0.3 mg CEE daily protects bone
as does 0.625 ug if adequate calcium intake is available.
Edmonds established significant reduction in bone loss
during GnRH analogue treatment when a 25 pug E2 patch
is applied.*” Evans and Davie found no difference be-
tween the bone preserving effect of low (25 pg) and s-
tandard (50 pg) doses of transdermal E2 after 3 years of
treatment.’® There is scanty information concerning the
effect of low-dose EV on bone. Duursma et al in a 3.7-
year study compared the effect of 1 mg EV daily to 0.625
mg CCE by using dual photon absorptiometry.%”

Data about the effect of E3 on bone are contradicto-
ry. Lindsay et al®® and recently Hart et al, and Devoge-
laer et al**? failed to establish any efficacy of the E3
treatment (1 and 2 mg respectively). Lately some Ja-
panese centres have reported a powerful osteoprotective
action of E3 in a dosage 2 mg daily cyclically or contin-
uously. By using dual energy X-ray absorptiometry Noza-

1?2 showed a significant in-

ki et al* and Minaguchi et a
crease of 1.66% and 1.79% respectively in the spine and
a corresponding decrease in biochemical markers after
an l-year treatment of initially osteopenic women, cou-
pled with improvement in KI and good tolerability. Itoi
et al found a bone-preserving effect of E3 comparable
to 0.625 CEE in early postmenopausal women after 2
years of treatment.” Nishibe et al in a 10-month study
involving 29 women aged 70-84 years established that
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E3 is effective against senile osteoporosis, and low-
turnover bones in elderly women are also responsive to
E3.# Other studies (H. Mitsuhashi-unpublished data) al-
so support a beneficial effect of E3 in Japanese women.
According to the above data a speculative conclusion
could be made about race differences in E3 action. In
this study, 1 mg EV plus 2 mg E3 administered cyclical-
ly blocked early postmenopausal bone loss, measured on
the forearm in Caucasian women.

The early postmenopausal period is of particular in-
terest because it marks the highest rate of bone loss, al-
though activation of bone turnover starts in the pre-
menopausal period* The study showed a decrease in
BMD in the control group which was statistically more
marked in the cancellous bone, 3.4%, whereas in the
treatment group BMD increased significantly by 1.9%.
This can be related to more active role of trabecular bone
in maintaining calcium balance which is well-known.*
Gambacciani et al, investigating bone density of the dis-
tal radius with dual-photon absorptiometry in the early
postmenopausal period (6-12 months after the last bleed-
ing) found a 4.6% loss in the control group and a 4.2%
increase in group treated with 50 pg E2 transdermally
after an 1-year follow-up.** Other authors* report a less
severe bone loss per year on the distal forearm after the
menopause, 2% in controls and 0.5% in patients treat-
ed with conventional doses of oral estrogens.

This study established a positive correlation between
BMD and BMI, stature, physical activity and exposure to
sunlight, and a negative correlation between BMD and
both FSH levels and menopausal KI and HAMA scores
(tabl. 6). Short stature, low BMI, insufficient physical ac-
tivity and sunlight are well known risk factors for osteo-
porosis.’’ In obese women there is a beneficial effect of
the even small quantity of estron generated from supra-
renal steroids in the fatty tissue. This, in addition to the
higher mechanical load on the skeleton, is of substantial
importance for women with higher BMI. Bone loss has

Table 6. Pearson correlation of some baseline parameters in all participants.

Height
BMI 0.22 BMI
Distal Distal
BMD 0.46** 0.47** BMD
Ultradistal
BMD 0.35%* 0.61%* 0.77**
FSH 0.23 -0.46%* -0.61%*
KI -0.21 -0.43%* -0.56%*
HAMA -0.24*% -0.36%* -0.52%*

Ultradistal
BMD
-0.74%* FSH
-0.76%* 0.68%* KI
-0.70%* 0.63*%* 0.69%* HAMA

*Correlation is significant at the 0.05 level
**Correlation is significant at the 0.01 level
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been shown to correlate positively with climacteric symp-
toms* and FSH* and this study confirmed these data.
During the treatment the increase in BMD in more meta-
bolically active cancellous bone was correlated with fast
improvement in climacteric symptoms.

The sum effect of the treatment in this study cannot
be precisely estimated because of the non-random pa-
tient selection, but the positive change of BMD in treat-
ed patients implies a marked favorable effect. Adverse
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effects during the study period were mild and temporary,
and did not cause its discontinuation.

In conclusion, treatment with 1 mg EV combined with
2 mg E3 and 0.25 mg levonorgestrel is sufficient to re-
duce the climacteric symptoms and prevent bone loss
with acceptable tolerability in early postmenopausal wo-
men. Longer, prospective and randomised studies are
necessary to determine the long-term efficacy of this treat-
ment as well as its potency in osteoporotic patients.
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gvapén tng penéing kai perd and 1 €rog. Kataypdenke, eniong, o eppunvonavoiarsg deiking Kupperman (Kup-
perman menopausal index, KI) ka1 n extiunon tng kAfpakag dyxovg Hamilton (Hamilton anxiety scale, HAMA)
katd tnv évapén kai katd tov 30, 60 kat 120 prva tng pendéing. AITOTEAEXMATA Metal tov 6o opdSmv
Sev naparnpriBnkav Si1a@op€s wg npog tnv nAikia, 1o BYog, 10 10TOPIKG supnvénavong, tov apifusd tov
TOKEIDV, TN QUOIKN Spactnpidinta, tnv €kBeon o1o NAIAKS PG, v npdoAnyn Ka@s, tov HAMA kai tnv dne
BMD. Ztnv opdda towv paptbpwv, o deiking pdzag codparog (body mass index, BMI) ka1 n andtarn BMD rtav
peyanvtepol, eved o Kl Atav pikpdrepog, an’ 6,11 otnv opudda HRT. Katd tn 8idpkeia tng penging, o Kl kar n
HAMA napovociacav onpaviikni eAditmon, oe 0xX€0n UE TIG APXIKEG TIHEG TOLG KAl og oUyKpion pe tnv opdda
1oV paptipeov. H BMD, t60o otnv dnw, oo Kai otnv andtarn nepioxn tov nrixeog, otnv opdda HRT avénbnke
onpaviikd, eved enart@Bnke onpaviikd otnv opdda tov paptipov. XYMIEPAXMATA H xopriynon pikpadv
86oewv EV ka1 E3 peidvel ta kA1pakinpiakd cvpnidpara kai npodaBaivel tnv andnela ootikig pdzag, kard
S1dpkela Ing Np@IUNG EPPNVANALONG, PE IKAVOMOINTIKNA AVEKTIKATNTA.

Né§e1g gvpenpiov: Eppnvonavoiakdg Ssiking Kupperman, Kifpaka dyxovg Hamilton, Oppovikn Oepansia
vnokatdoraong, Ootikn nukvdénta, [pdipn sppnvdénavon
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