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The place of oestriol therapy
after menopause

Wulf H. Utian

Department of Reproductive Biology, Case Western Reserve Untversity, and
University Hospitals, Cleveland, OH 44106, USA

" Abstract. The therapeutic principles covering sex hor-

mone replacement therapy after menopause have under-

© gone profound modification in recent years. Initial opti-

mism regarding benefits, proven and unproven, was
followed by deep pessimism because of potential serious

- adverse effects. Some degree of equilibrium has resulted

from the application of risk-benefit and cost-cffective-
ness formulae to such hormone replacement regimens.
Cost-effectiveness analysis in particular has highlighted
the fact that different hormones or hormone combina-
tions can markedly affect the therapeutic outcome. The
purpose of the present paper is to examine the place of
oestriol therapy after menopause based on such risk-
benefit analyses. Oestriol, it would appear, has the poten-
tial for reduced risk but similar benefit to alternative
oestragen Or 0Estrogen-progestogen combinations. The
potential risks and benefits of long-term ocestrogen ther-
apy are therefore surveyed from the general standpoint
of all oestrogens and the specific role of oestriol alone.

Key words: ocstriol, oestrogen therapy, menopause.

The history of post-menopausal oestrogen replace-
ment therapy over the past 20 years has been one
of extremes. Use of these potent hormones was at
first abused; like vitamins, an attitude prevailed
that if a litde was good, a lot was better. “This initial
euphoria, largely based on non-scientific observa-
tions, was followed by deep pessimism because of
serious potential adverse effects. Fortunately, there
now exists a substantial and escalating body “of
information pertaining. to the entire subject, and

whole area (Utian 1980). /.05 0oy 7

4

this is allowing a better scientific perspective of the.

One aspect gaining increasing acceptance is the
recognition that different oestrogens appear (o
induce different metabolic responses (Utian
1972a, b, 1973). Although these differences are
apparently drug-specific and not simply dose-re-
lated, considerable difficulty exists in properly dif-
ferentiating the total drug profile of each thera-
peutically available substance. Cost-effectiveness
analysis appears to be one method of value in
making such comparisons.

The purpose of this paper is to survey the role of
long-term oestriol therapy after menopause on the
basis of cost-effectiveness. It is therefore pertinent
to provide a brief background to the above-men-
tioned methods of analysis.

Some comments on general
analytic approaches

Different measures have been designed to assist in
decision making in medicine by systematic analysis
(Bunker et al, 1977; Weinstin & Stason 1977).
One such measure, cost-effectiveness analysis, has
been applied to post-menopausal Oestrogen ther-
apy (Utian 1978). Such an analysis necessitates the

“availability of the best current information on both
- the efficacy of the therapy and its costs, as well as

the possible therapeutic risks and the respective

costs: thereof. Because the available data on the

- effectiveness of most clinical procedures, oestrogen

therapy and menopause included, is often limited,
such an’ analysis is structured to incorporate new
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data as it becomes available, and even to suggest
areas in need of future research to .resolve critical
’uncertainties. It is inevitable when risks and be.ne-
fits of any therapy are being evaluated that subjec-
tive values have to be involved. Nonelheless,.even
subjective ‘trade offs’ can be compared by suitably
defined scoring systems.
It should be emphasized that any effective analy-
sis of a therapeutic procedure should be structured
t incorporate present and future health benefits
or risks and their respective costs. For example,
- gestrogen therapy should be recognized as a pre-
ventative medicine programme with immediate
and ongoing costs, but with health benefits and
risks that also may be in the future.
The actual calculation of the cost-effectiveness
- analysis has been described by Weinstein & Stason
- {1977) and related to oestrogen therapy by Utian
(1978). In summary, health care costs are
measured in financial terms according to the fol-
lowing formula:

AC = ACrx + ACsg ~ ACpenrr + ACgrxarr

where: AC = Net health care costs (HCC); ACgrx
=All direct HCC (drugs, physicians, etc.); ACsy =
AILHCC due to side effects of treatment; ACgener
=Savings in HCC due to disease prevention;
ACrxaLr = HCC of diseases which would not have
occurred had the patient not received treatment.

& = CosT EFFECTIVENESS
E.

HEALTH CARE: COST

G, 1 = AcceptaBLE
2 = NoN-ACCEPTABLE

1

a.

B, HEALTH EFFECTIVENESS Y

Fig' 1
rated as the ratio of health care
costs to health effectiveness of the therapy

under scrutiny.

Cost effectiveness is illust
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Health effectiveness is measured ip
justed life years’ (QALY), 3 measure th
rates changes in survival and morh;
value that reflects trade-offs betw,
methodology for measurement of
ness has been fully described e
1978; Weinstein & Stason 1977).

The measure of cost-effectiveness becomes |
ratio, the numerator being health care cogts ;m;
the denominator being

‘quality.ad.
at ingg
idity in 5 sing

health effeqy,
Isewhere (U

health effectivenes. Ity
then immediately apparent (Fig. 1) thay differey,
oestrogens can be directly compared anq that sug
comparisons take both costs and relative effecm:
ness into account. A drug that is high in visk fyq
may, for example, generate greater costs over h,
long term despite having equivalent or Superig
therapeutic effects in the short term.

Oestriol

Oestradiol, the principal oestrogen of the pre.
menopause, is produced almost totally by direx
ovarian secretion. Following spontaneous meno
pause the levels of oestradiol and oestrone drop.
the oestrone to a relatively lesser extent than oes
tradiol, thus becoming the principal post-meny
pausal oestrogen. In post-menopausal women oes
trone production is principally, if not completel,
the result of peripheral aromatization of plasm
androstenedione, and not of ovarian or adren
secretion. The amount of precursor androstens
dione does drop after menopause, but the rate of
conversion to oestrone increases (Utian 1980).

Oestriol is also a natural oestrogen, but it i
principally derived by 16a hydroxylation of ces
trone and oestradiol in peripheral tissues and liver
The question of direct ovarian secretion remainsto
be fully elucidated. Large amounts are of cours
produced by the feto-placental unit, and oestid
isolated from the urine of pregnant women was the
second oestrogenic substance ever described.

Binding studies on different oestrogens tend tfo
suggest that oestriol and oestradiol »b'ehaVe di
ferently to oestrone. The stoichiometric replac
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Lealth eﬁ‘e‘};hdd true for oestriol and oestrone, but further
“Eresearch is still necessary. Qestradiol does have a

_greater relative affinity constant for binding sites
-than oestriol.

iewhere it}

“sent at the target organ oestradiol rather than

cestrone binds to the receptor in the nucleus.
Theoretical considerations would suggest this to

A measure frequently used to compare oestro-
gens is the ‘proliferative dose’. This is the total dose
that will provide full endometrial proliferation in a
previously unstimulated or gonadectomized ani-

- mal. The proliferative dose of oestriol is 120— 150

mg as compared to 60—80 mg for conjugated
equine oestrogen, 60 mg for oestradiol valerate,

"and 2 mg for ethinyloestradiol.
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The ‘oestrogenicity’ of oestrogens cannot be

-1 simply related to the dose administered for reasons
' stated above, Current research is therefore increas-
ingly directed towards defining the specific target
+ organ effects of different oestrogens, endogenous
£ or exogenous, in equivalent ‘doses’. These target
. organ responses could be advantageous or disad-
.~ vantageous depending on the metabolic activity
- generated. Logically, specific oestrogens should be
i engineered and selected for desirable specific tar-
INEOUS e ot organ responses. This ideal is far from being
estrone drg}
tent than o
il post-me
] wormen o
. complewf
on of plasd
n-or adrenf

achieved. Oestriol has, however, been shown to
differ slightly from the broad group of oestrogens
as 2 whole, and it is therefore pertinent to review
this aspect.

Potential risks and benefits of
oestrogen replacement after menopause

The potential risks and benefits of long-term oes-
trogen therapy after menopause have been fully
reviewed elsewhere (Utian 1980, 1979). These risks
and benefits can be summarized for oestrogens in
general as follows:

Potential risks

Post-menopausal bleeding.

Unnecessary surgery.

Uterine cancer.

Breast cancer. :
Deep venous thrombosis and thromboembolism: -
Increase in blood pressure. T
Increase in gallstones requiring surgical treatment.
Changes in glucose tolerance: L

Potential benefits

Reliet of true oestrogen-dependent symptoms (hot
flushes and those related to vaginal atrophy).
Prevention of osteoporosis.

The mental tonic effect.

Effect on skin.

Specific risk/benefit ratio of oestriol

The above-listed risks and benefits apply to oestro-
gens in general as a group of hormones. Any
specific hormone that could eliminate or reduce
the likelihood of risks yet maintain the benefits
would thus come closer to the ideal. Oestriol has
been suggested as such a substance. That s, oestriol
may have an enhanced cost-effectiveness score or
risk/benefit ratio. This favourable situation could
result from specific oestriol-induced modifications
of some of the above-mentioned factors.

1. Reduced risk

Sufficient . information exists .in the lterature to
suggest that oestriol does not carry the same de-
gree of risk as other oestrogens for some of the
above-mentioned problems. Insufficient.informa-
tion exists to comment at all on blood pressure,
gallstones, or glucose tolerance changes.

1. Decreased likelihood of host-menopausal bleeding
and unnecessary surgery
Post-menopausal bleeding is 2 real disadvantage of
post-menopausal pestrogen: therapy for many rea-
sons. It raises 4 ‘cancer scare’ in women, and it
inevitably leads to diagnostic curettage and’ per-
haps. further unnecessary surgery such as hysterec-
tomy. The latter would adversely affect the risk/
benefit and cost/effectiveness ratios.

Oestriol has a high proliferative dose and in

_clinical amounts produces extremely little endome-

trial response (Heuser & Staemmler 1973), It'is
therefore rarely associated with post-menopausal

_bleeding and the concomitant adverse sequelae

mentioned above.
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9_-Reduced chance of wterine cancer

The general consensus of the studies linking long-
term oestrogen therapy to endometrial cancer is
that the annual cancer risk will be increased to
between 4 and 8 cases per 1000. These studies have
been reviewed (Utian 1980), and the following
factors seern to enhance the relationship between
oestrogens and cancer:

Duration of therapy.

Dosage.

Continuous unopposed oestrogen administration.
Type of drug.

Oestriol, because of its low stimulatory effect on
the endometrium, may have a reduced association
with endornetrial cancer. (The evidence for this
thesis is examined in this publication by Dr. Salmi
and by Dr. Klopper.) The relevance of such a
reduced Tisk to the risk/benefit rado speaks for
itself.

3. Reduced chance of breast cancer

A possible marginal increase in breast carcinoma in
oestrogen. treated patients has been reported
{Hoover' et al. 1976), but has not yet been con-
firmed. (The subject of breast cancer is dealt with
in'this publicarion by Dr. Lemon.)

4. Decreased risk of deep venous thrombosis
and thromboemnbolism

Most: authorities are in agreement that the oral
contraceptive is associated with a definitive risk of

. venous thrommbosis, thromboembolism and possible

- death” (Boston . Collaborative Drug Surveillance
Program -1973; Vessey & Doll 1968). It is also
generally accepted that this risk is causally related
and not simply the initiation of an inherent pre-
disposition to thrombosis (Badaracco & Vessey
1974). Some -dissension does exist, and this rela-
tionship has ‘been questioned (Drill 1972; Drill &
Calhoun 1972). Tt is therefore hardly surprising
that far more:disagreement exists in the question of
a relationship- between post-menopausal oestrogen
usage and thiromboembolic phenomena.

The possibility -of thromboembolic risk is ex-
tremely important. There would be no advantage
in preventing one risk factor; for example osteo-
porotic fracture; and substituting another, namely
thromboembolismi.

Preliminary “evidence suggests that the r1sk of
thromboembolism may be increased in post-meno-

b4

pausal oestrogen users compared to non-usen
This risk appears to be increased in users ¢
synthetic conjugated steroids (ethinyloestradid
and mestranol) (Gow & MacGillivray 1971} as com
pared to users of conjugated oestrogens (Boltone
al. 1975), oestradiol valerate or oestriol succinai
(Toy et al. 1978). The latter finding does seem
be a drug-related response rather than a dos
related effect, in that all the oestrogens thus fa
incriminated in clinical reports as potential throm:

bogenics are synthetic compounds with an alky §'

ated side chain which renders their metabolisz
slow and inefficient.

Several authors have investigated the effects «
various oestrogens on coagulation factors, but re
sults thus far have been contflicting. Qestriol, how
ever, appears to exert very little, if any effect on the

clotting factors (Toy et al. 1978; Daviesetal. 1975, |1.

Large epidemiologic, clinical and laboraten
based studies are urgently needed, but at this time
oestriol would appear to be one of the safey
oestrogens in relation to thromboembolic risk.

II. Maintenance of benefit

1. Relief of true oestrogen-dependent symptoms
The symptoms that occur during the peri-mem
pause are the result of an interaction between true
endocrine changes and psycho-socio-cultural infli-
ences (Utian 1979, 1980). Specific hormone--
lated symptoms, particularly hot flushes and thas
related to vaginal atrophy, respond extremely wel
to all forms of oestrogen replacement therap
(Utian 1972c). This response also holds true fu
oestriol and oestriol hemi-succinate (Schiff et-d.
1978; Tzingounis et al. 1978; Perovic etal. 1975).

2. Prevention of osteoporosis
A potent indication for long-term oestrogen ther

apy has been the prevention of bone resorpue |

with a consequent reduction in osteoporosis-and,
hopefully, bone fractures. This subject has recenty
beén reviewed in depth (Utian 1980).

Oestriol hemi-succinate in doses of up to 12 mg
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per day does not appear to: prevent bone -fossin
post-menopausal women (Lindsay et al. 197}
Lindsay et al. have suggested that to be an effeciit
agent for prevention of osteoporosis, - ocestrid |
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- erably in excess of 12 mg. Unfortunately at that
: dose it is likely that undesirable side effects would

also increase.
The inability of oestriol to prevent bone resorp-

tion is an important deficiency of the substance. It
“would be of interest to investigate the effect on

bone of combinations of oestriol with calcium sup-
plementation, but no such study appears yet to
exist.

3. Mental tonic effect

The ability of some exogenous oestrogens to sti-
mulate a general feeling of well-being (Utian
1972d) has not been adequately tested with oes-
wriol, and a definitive study in this respect needs to
be undertaken.

§. Increase in skin thickness

The epidermis becomes thinner after menopause
and a decrease in the rate of mitosis has been
ohserved by means of autoradiographic studies
after castration (Rauramo & Punnonen 1973). Oes-
triol succinate causcs thickening of the epidermis

and an increase in the rate of mitosis (Rauramo &

Punnonen 1973). Improvement in skin thickness is

" clearly an advantage to post-menopausal women

and is maintained by oestriol.

Conclusion
The place of oestriol therapy
after menopause

Oestriol has been demonstrated to be an oestrogen
capable of inducing metabolic responses in oestro-
gen-receptor containing target tissues, but not al-
ways producing identical effects to other oestro-
genic substances. In particular oestriol appears to
be associated with a reduction in potential adverse
responses, notably on the endometrium and blood
clotting factors. It does suffer from one major
drawback, namely the minimal effect on bone.

The main place for oestriol therapy after meno--

pause would appear to be the patient who requires
£XOgenous oestrogens, but is considered ‘high risk’
by virtue of absolute or relative contra-indications
to such therapy. These factors have been reviewed
elsewhere (Utian:1979). e o

A secondary role for oestriol is identical to that -

for most of the other oestrogens in popular use,
including relief of hot flushes and symptoms re-
lated to vaginal atrophy. At this time oestriol would
not appear to be indicated in patients receiving
oestrogens for inhibition of bone resorption as a
prime indication.

The potential to minimize risks yet maintain
most benefits places oestriol in a unique category
amongst the oestrogens, and supports both its
clinical use and further scientific investigation.
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