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‘The average age of women at menopause has remained approx-
imately 50.4 years for centuries.! Thus, women today may spend
30% ot'their lives with reduced ovarian hormonal concentrations.
It is estimated that 75% to 85% may develop symptoms secondary
to this hormonal decline that may require some form of hormon-
al replacement.’ For years this has been accomplished by supple-
mentation with synthetic estrogens. Synthetic estrogens, by defi-
nition, are not the same biological chemicals that exist in our
bodies from birth but are only imitations that have similar char-
acteristics. Unfortunately, synthetic estrogens also cause many
unwanted side effects. Recently natural estrogens have been the topic
of much discussion among health professionals. The natural es-
trogens, which include estrone, estradiol and estriol, are made up
of the exact biological chemical composition that has heen part of
the make-up of mankind for millennia. In theory, treating hormonal
deficiencies with natural estrogens should have many benefits over
synthetic estrogens. In fact, countless books have been written on
the subject and currently many patients do take natural estrogens
for hormonal supplementation.

Many health professionals realize that natural-estrogen sup-
plementation could have advantages over synthetic-estrogen ther-
apies but the apparent lack of hiterature on the subject, combined
with the busy schedule of a rypical health professional and the ques-
tions surrounding natural estrogens, limits their use. The purpose
of this review is to provide answers to many common questions
about natural-estrogen supplementation bascd on information
found in the current primary literature. To accomplish this, a lit-
erature search was conducted from 1966 through 1999 using the
National Library of Medicine database, Medline. The most recently
published studies were chosen for this review based an rheir abil-
ity to answer one of many common questions about natural estrogen
replacement. Common inquiries include questions about cardio-

vascular effects, Tipid mictabolism, blood-clotang eHects, hone

resorption, urinary tract infections and skin aging. Other common
questions address concurrent disease states such as hypertension
and diabetes or routes of administration and dosage schedules. A
brief synopsis discussing these issues forms the body of this review.
Hopefully, this information will help physicians and pharmacists
make the best professional choices for their patients concerning
estrogen replacement therapy.
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Estradiol has a positive cardiovaseular effect on postinenopausal
women. The positive effects can be reached by using 2 mg/day of
estradiol orally, 1 mg/day of estradiol sublingually or 50 pg/day trans-
dermally. Patients will benefit even if they already have cardiovascular
disease or have had a hysterectomy, !¢

Snabes and colleagues conducted a randomized, double-blind,
placebo-controlled, erossover study of 31 healthy postmenopausal
women volunteers to examune the effects of estradiol replacement
therapy on cardiac structure and function. Subjects were given 2
mg of micronized estradiol or a placebo orally for 12 weeks, at which
time echocardiography and Doppler techniques were used to as
sess the cardiac effects. Snabes and colieagues found that, while estra-
diol seruin conceatrations rose fifteenfold 1o 37.6 pmol/i., the
treatment did not affect measurements of systolic function, dias-
tolic function, left ventricular mass or pulmonary artery pressure
at rest or during physical exertion (p<0.01). They concluded that
estradiol replacement therapy, which results in physiologic serum
concentrations, does not affect cardiac structure or function in nor-
mal postmenopausal women after 12 weeks of treatment.?

Rosano and colleagues conducted a randomized, double-blind
study to examine the effcct of estradiol on exercise-induced my-
ocardial ischemia in women with coronary artery discase. Eleven
women with confirmed coronary artery disease were given | mg
of sublingual estradiol or a placebo 40 minutes prior to a treadmill
exercise test. The time to 1 mm ST seginent depression (p<(.004)
and tota] exercise time (p<0.01) was increased by estradiol. Rosano
and colleagues hypathesized that estradiol could lessen myocardial
ischemia by reducing myocardial oxygen consumption through a
decrease in the peripheral vascular resistance or by lowering
preload. A possible alternative mechanism is a direcr vasodilator
effect on the coronary arteries. The authors concluded thar chis ther-
apy could be a useful new treatment or an adjunct to existing ther-
apy for stable angina in women. They also felt thar this study inay
help explain some of the protection against coronary artery disease
apparent in women before menopause and the pratective effeces of
estradiol replacement therapy in postmenopausal women.*

Threv other studies confirm the conclusions of Saabes and

Rosano. The fivse, conducted by Volierraniand colléaguss; also used
I mg of sublingual estradiol end achieved similar results (p<0.05).
Interestingly, six of the 11 patients in this study had undergone a
hysterectomy.? The second, conducted by Riedel and colleagues,
used blood-flow rates of the left common feinoral artery in 23
postmenopausal women 3s an outcome measure of vascular re-
sponse to | mg of sublingual estradiol. Estradiol induced a va-
sodilation of the femoral arterivs compared to basal and placebo



measures (p<0.001).5 The third, conducted by Cacciatore and col-
leagues, studied the long-term effects of oral and transdermal hor-
mone replacement therapy (FIRT) on carotid and uterine vascu-
lar impedance. This trial, which was conducted for one year,
followed an open, randomized, controlled design and involved 63
postmenopausal patients who were assigned to use either estradi-
ol 2 mg/day orally ar transdermal estradiol $0 pg/day. Cacciatore
and colleagues showed that both oral and transdernal estradiof are
virtually identical in their ability to reduce carotid and uterine
artery resistance to blood flow (p<0.001). They concluded that this
long-term vascular effect may explain how estradiol protects women
from cardiovascular disease.b

Listradiol has many positive effects on lipid metabolism. Estra-
diol, given orally or transdermally, reduces low-density lipoprotein
(L.DL)) and very-low-density lipoprotein (VLLDL) cholesterol lev-
els. In postmenopausal women, and even women who have had a
hysterectomy, estradiol has been shown to reduce lipoprotein (a)
{Lp(a)} levels, which are associated with an increased risk of coro-
nary artery disease and cerebrovascular accidents. Doses of trans-
dermal estradiol are critical to produce these positive effects and
need to be at least 1 mg/day or higher to demonstrate this biological
activity.

Karjalainen and colleagues investigated changes in plasma lipid
nd fipoprotein levels induced by oral estradiol valerate and trans-
dermal estradiol gel in a controlled, double-blind, double-dummy
study. The patients were 79 hysterectomized postmenopausal Cau-
casian women who were seeking hormone substitution therapy
for climacteric symptoms. Patients received 2 mg/day of oral estra-
diol valerate or applied 1 mg of topical estradinl gel daily at bed-
time, In the estradiol valerate group, toral and LDL cholesterol were
decreased and high-density lipoprotein (DL} cholesterol and
triglycerides were increased (p<0.001). In the estradiol gel group,
plasma total, LDL and VLDL cholesterol and the ratio of
LDL/HDIL. cholesternl were significantly decreased (p<0.001),
but no change in I1DL cholesterol and triglycerides was observed.”
No serious adverse events related to the study treatments were no-
ticed. Mild skin irritation was reported by three women in the oral
placebo group and two in the estradiol gel group. Breast tender-
ness was reported by 14 women in the oral estradiol treatment group
and eight women in the transdermal estradiol treatment group

Haines and colleagues studied oral estradiol treatment to see if
it was effective in lowering concentrations of 1s of Lp(a). The Lp(a) level

is an independent risk Tactor for premature c coronary y artery disease

and cerebrovascular accidents. Concentrations of this lipoprotein
tend to incresse after menopause. A double-blind, placeho-con

trolled, crossover study was conducted during a 12-month period
i 100 postmenopausal women who had undergone hysterectomy
The women were randomized into two groups: group one received
oral estradiol, 2 mg/day, for cthe first six months and placeho for
the second; and group two received these treatinents in the reverse

order. Crossover analysis showed a 9.62% reduction in values of
Lp(a) with estradiol treatment compared with a placebo during 12
months of treatmaent (p<0.001). No msjor side effects were noted.?

Elkik and colleagues studred the cffects of percutaneous estradiol
and conjugated estrogens on the level of plasma proteins and
triglycerides in 18 postmenopausal women. Patients were ran-
domized to receive either conjugated estrogens orally, 1,25 mg/day,
or transdermal estradiol ointment 3 mg each evening. Buih treat-
ments were biologically effective and plasma trigly cerides rended
to increase in the conjugated estrogen group and to decrease in the
transdermal group, though not significantly. However, plasma
renin substrate and antithrombin I1]increased significantly (p<0.01)
in the conjugated estrogen group. The authors concluded that the
lesser toxicity of transdermal estradiol could he partially explained
by the route of administration, since transdermally estradiol by-
passes the liver. No major side effects were noted.®

Two other studies thar were both conducted by Walsh and
colleagues seem to contradict the conclusions of Elkik and col-
leagues, Walsh and colleagues conducted two stndies comparing
oral estrogens with transdermal estradiol in a dose of 0.1 mg ap-
plied twice weekly. These researchers concluded in each study that
transdermal estradiol was ineffective in producing any positive ef-
fects on plasina lipoproteins. The conclusions are very suspi-
cious and should not be taken seriously because the dose of trans-
dermal estradiol was subtherapeutic. This is further supported
by the fact that Walsh and colleagues never checked for estradi-
ol blood levels in their studies; whereas Elkik and colleagues,
Haines and colleagues and Kartjalainen and colleagues all
conducted some form of double check to see if the treatments
were biologically effective,’-1

Antithrombin III is the primary inhibitor of blood congulation
and its congenital deficiency is associated with severe and recur-
rent venous thrombosis. The association of oral contraceptive
drugs and thrombosis has been known for a long time. Estrogen
therapy has heen considered a risk factor for thromboembolic
events, especially in women with other risk factors such as an-
tithrombin IIT deficiency. The key to preventing this adverse ef-
fect of estrogen therapy is to choose the correct route of adminis-
tration. Oral estrogen therapy, supplanted with natural or synthetic
hormones, will couse negative changes in coagulation and fibrinolytic
parameters.' ! However, transdermal estrogen therapy does not
modify these parameters and would be the preferred route of es-

“trogen administration for women at risk Tor thrombocenibolis@.

Bonduki and colleagues conducted a prospective, randomized study
to evaluate antithrombin 1] levels in 19 postmenopausal women
receiving hormonal replacement. The patients received cither
continuous daily aral conjugated estrogen 0.625 mg or estradiol
transdermally 50 pg daily. The antithrombin 11 levels in the con-
jugated estrogen group declined significantly (p<0.05), but the
rransdermal estradiol group remained unchanged.'? In a double
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blind, randomized, prospective study, Conard and colleagues com-
pared a placebo and oral micronized estradiol 2 mg/day during a
six-month pertod. They found that, compared with a placcbo, oral
estradiol therapy resulted in a significant decrease in fibrinogen and
a significant increase in plasminogen. '* These conclusions are also
supported by the work of Elkik and colleagues and their compar-
ison of oral and transdermal estrogen therapy.? Therefore, teans-
dermal estradiol admmistration may be more beneficial in terms
of coagulation than oral conjugated estrogen therapy, especially
in womea with predisposing factors to thrombaosis.?!?

Eswraciol has a positive effect on the biochemical aiarkers far bone
resorption and on bone mineral density in oral and transdermal
dosage forms."-'¢ Estricl may also have a positive effect on hone
mineral density. However, cstriol may not he as effective in reducing
Loae resorption tn women with a history of hysterectomy. ! /¥ No
ntetter what dosige ferta of estrogen is chosen to prevent bone loss,
1 does seem clear that adjunctive therapy with some forin of cal-
cium supplementation is vital.

Reginster and colleagucs, in a controlled, randomized group
comparison, compared the effects of oral conjugated estrogen
0.625 ing/day and transdermal estradiol 50 pg/day on biochemi-
cal markers of bone resorption in 60 healthy menopausal women.
In both groups they found that, after three months of therapy, hy-
droxyproline/creatinine ratios were significantly {p<0.05) reduced
Pyridinoline/creatinine ratios were also significantly (p<0.01) re-
duced. They concluded that both therapies were equally effective
in reducing postmenopausal bone resorption. Five patients with-
drew from rhis trial because of mastodynia and weight increase.!!

Ettinger and colleagues studied low-dose oral estradiol in a dou-
ble-blind, randomized, dose-ranging design. Over an 18-month pe-
riod they studied the protective effects of dosages of 0.5 mg, | mg
and 2 g in 41 postmenopausal women, Each patrent was also
given 1500 mg of calcium carbonate daily. Using bone-deusity
measurements, they concluded that micronized estradiol, taken oral-
ly, has a continuous skeletal dose-response effect in the range of
0.5 mg/day to 2.0 mg/day and that calcium intake positively mod-
ilies the skeletal response. No serious side effects were noted. !5

Evans and calleagues studied low- and conventional-duse trans-
dermal estradiol in 169 postmenopausal women with bone-status
problems. Patients were given either 2§ pg or 50 pg of 1opical
estradiol daily. Bone mineral density was the main outcome mea-

The effects of estriot on bone resorption have also been studied.
Minaguchi and colleagues, in 2 multicenter, prospective, open
trial, studied the etiects of oral estriol on bone mineral density and
bone mewbnlism in postmenopausal women. They treated 75
women for 50 weeks with 2 mg/day of estriol and 0.8 g/day of cal-
ciwin lactare. They ‘ound that after 30 weeks the women'’s bone min-
eral density had increased 1.79% (p<0.01) compared to pretreat-
ment levels.'” In contrast, Devogelaer and colleagues found that
oral estriod in a dose of 2 mg/day did not mamtain bone mass, where-
as 1.5 mg/day of estradiol did countesace bone loss. "I'his may seem
conuroversial but Devogelacr and colleagues studied hysterec-
tomized women who did not receive any calcium supplemenation
during the rwo-year, double-blind study.'® These changes in base -
line caleium supplementation, combined with the different pa-
ticnt population. may explain the controversy.

An estimated 10% v 15% ol women more than 60 years of age
have frequent urinery tract infections. Hlormonatly induced changes
in the vaginal flora associated with menopause are thought to play
an important part in the pathogenesis of urinary tract infections
in older women. Estriol has been shown to be very cffective at re-
ducing chronic urinary tract infections and, when administered top-
ically, works faster than when taken orally.!?-20

Raz and Stainm studied 93 postmenopausal women with a his-
tory of recurrent urinary tract infections in a randomized, double-
blind, placebo-contralled trial of a topically applied intravaginal
estriol cream, Patients received 0.5 mg of estriol in a vaginal cream
1o be applied once each night for two weeks, followed by twice-week-
ly applicauons for eight months; the other group used a placebo
cream in the same manner. The incidence of urinary tract infec-
tions in the estriol group was significantly reduced (p<0.001),
compared with thatin the placebo group. Lactobaciili were absent
in all vaginal cultures before treatment and reappeared after one
month in 61% of the estriol-treated women but in none of the place-
bo recipients (p<0,001). With estriol the mean vaginal pll de-
clined from 5.5 10 3.8 (p<0.001), whereas there was no significant
change with placebo. Ten wormnen withdrew from this study because
they experienced local side effects from the estriol treatment, '’

Kirkengen and colleagues, in a block-randomized, double-blind,
group-comparative, placeba-conurolled study, assessed the effect

= surey theauthors-concluded that transdernvalestradiol is-effeetive—of.0ral estriol on recurrent urinary_tecact_infections. in 40 post-

in prevenung spinal bone loss at all postmenopausal ages and is ca-
pable of doing this in low dosages. Prevention of bone loss at the
femoral neck is less certain and the average change in bone min-
eral density over three years was significantly lower (p<0.001) than
in the lumbar spine. Fvans and colleagues also found that the use
of estradiol 50 pg/day 15 not associated with a greater response tn
bone mass. No significant side effects were noted. '

menopausal women. Women werc given a single morning dose of
estriol 3 mg/day the first four weeks and 1 mg/day during the last
eight weeks of the study or a marching placebo. During the first
four weeks, there was no difterence between estriol and placebo trear-
ment. However, after four weeks of therapy, oral estriol therapy was
stgnificantly more effective (p=0.05) at reducing the number of un-
nary tract infections. No sigailicant side cfiects were noted. 2
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The coincidence of climacteric symptoms and the beginning of
skin aging suggests that estrogen deficiency may be a common and
important factor in the perimenopausal woman. ‘Topical estradi-
ol ¢.01% and estrio] 0.3% both combat the onset of skin aging.
Schmidt and colleagues investigated whether topical teeatment
of the skin with estrogen could reverse some of the changes in the
aging of skin. In this open-label study, 59 women applied 1 g of
either 0.01% estradiol cream or 0.3% estriol cream daily for six
months, The effecrs were compared with preclimacteric women
with skin-aging symptoms. After treatment for six months, elas-
ticity and fiemness of the skin had markedly improved and the wrin-
kle depth and pore sizes had decreased by 61% or more in both
estrogen groups {(p=0.05). Furthermore, skin moisture and the num-
ber of collagen fibers had increased. No systemic hormonal side
offects were noted.?!

After menopaunse, both systolic and diastolic blood pressure be-
come higher ip women than i men of the same age, suggestung tiat
estrogen deficiency may influence the age-related increase in blood
pressure. Transdermal and oral estradiol both have blood pressure-
lowering properties in postmenopausal women. Mercuro and col-
leagues studied 30 postmenopausal women affected by mild hy-
pertension in a randomized, double-blind protocol. Subjects
received patches of transdermal estradiol that delivered 100 pg/day
@* a mawching plarebo. Administration of estriol significantly
ipeil i) aecreased 24-hour systolic and diastolic blood pressure and
did not cause any side effects.?? The effect of oral estradiol on blaod
pressure was examined by Van Ittersuim and colleagues. In their ran-
domized, controlled trial, 29 women were treated with | mg of estra-
diol daily and compared with a group that did not receive treatment.
Changes in blood pressure differed significantly (p=0.05) between
the two groups after one year. A decrease of more than § mm Hg
was observed in the estradiol group, whereas an increase was found
in the control group. No signiticant side effects were noted.?

Diabetes

Estrogen replacement therapy is associated with a decreased risk
of cardiovascular disease in postmenopausal women. Patients with
noninsulin-dependent diabetes mellitus have an increased cardio-
vascular risk. However, estrogen replacement therapy is only re-

betes mellitus. Estrogen therapy should be prescribed in this
population. Estrogen therapy administered orally and transdermally
improves sensitivity in the liver, glycemic control, lipaprotein pro-
files and fibrinolysis in postmenopausal women with noninsulin-
dependent diabetes nieilitus.2* ** Brussaard and colleagues, in a dou-
ble-blind, randomized, placebo-controlled trial, studied the effect
of 2 mg of oral estradiol given daily over six weeks in 40 post-

iz

menopausal women with noninsulin-dependent diabetes mellitus.
The estrogen-treated group demonstrated a significant {p<0.03) de-
crease of hemoglobin bAl/e, LDL cholesterol, and apolipoprotein
B levels.* In an open-label, randomized, crossover study, O*Sul-
livan and Ho compared the effects of oral and transdermal estro-
gen replacement on glucosc 1olerance. Nine patients were ran-
domized tn receive either 100 pg/day of transdermal estradiol or
1.25 mg/day of conjugated estrogen for 12 wecks and then crossed
over to receive the alternative treatment for 2nather 12 weeks. The
authors found that mean glucose and insulin levels were maintained
atan identical level during the hyperinsulinemic euglycemic clamp
perflormed at pretreatment and during estrogen therapy. They
concluded that the route of esirogen replacement therapy does not
have a major impact on glucose metabolism in postmenopausal
women, No significant side etfects were noted 25

Estradiol and estriol have many potential benefits. Estradiol has
a positive cardiovascular effect that can be achieved by using 2
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mg/day orally, | mg/day sublingually or 50 pg/day transdermal-
ly. % Fstradiol has been shown to reduce LDLL, VLDL and Lp(a)
when given orally or transdermally.”!! Transdermai estradiol also
lowers antithrombin III levels, which are associated wich severe
and recurrent venous thrombosis.” 129 Estradiol has a positive ef-
fect on bone mineral density in oral and transdermal dosage
forms.! - Chronic urinary tract infections can be reduced by sup-
plementing esiriol, which, when apphed topically, works faster
than when taken orally.**" Estradiol has a postrive eftect on skin
agmg,“ lowers blood pressure,??# and improves glycemie control
in patients with noninsulin-dependent dizhetes mellitus.2*2* Armed
with this information, physicians and pharmacists ean make well-
informer! prolessional decisions 1bout estrogen replacement ther-
apy for ther patients.

Sugtivan T, czessy MR Gynecologicsl disorders, In Young LY, Koda-Kim-
hie VA l4Us ). Aooled Therapertics Tha Clinical Use 0F Drugs, ed 6. Var -
couve’, WA, Applied Therapeutics, inc., 1995, pane 45-23,

2. Snabes MC, Payne JP, Kopelen HA et al..Physiologic estradiol replace-
ment therapy and cardiac structure and function in normal post-
menopausal women: A randomized deuble-blind, piacebo-controlled,
crossover tiial. Dbstetrics & Gynecology 1997,89:332-339.

3. Rosano GMC, Sarrsl PM, Poote-Wilson PA et al. Beneficial effect of oes-
tragen on exercise-induced myocardial ischaemia in women with coro-
nary artery disease. The Lancet 1993;342:133-136.

nltecrest JE Brseas B Daptes Aot el Estrogen as, oy ircressar na
riphtaral bloyd lowm pos'manopausal women. The American Journal of

Medicine 1995;9%:119-122,

5. RiedelM, Deltermann A, Mugge A et al. Vascular responses to 178-oestra-
dio? in pastmenopausal women. European Journal of Clinical Investiga-
tion 1995 25:44.47,

6. Cacciatore B, Paakkari |, Toivanen J et al. Randomized comparison of oral
and ransdermal hormene replacenant on carotid and uterine artery re-
sistance to bivod flow. Obstetrics & Gynecology 1998;92(4 Pt 1):563-568,

7. Karjalainen A, Heikkinen J, Savolainen MJ et al. Metabolic ¢changes in-
duced by peroral oestrogen and transdermal oestradiot gel therapy. British
Journal of Bbstetrics and Gynaecology 1997;104 (Suppl 16):38-43.

8. Haines C, Chung T, Chang A et al. Effect of oral estradiol on Lp{a) and
. .0therlipoproteins in postmenopausal women. A randomized, double-blind,
placebo-controlled, crossover study, Archives of Intarnal Medicine.

.. 1996;156:866-872. A

9. ElkikF, Gompel A, Msrclar Bodard C at al. Etfects of percutansous estra-
diol and conjugated estragens on the level of plasma proteins and trighyc-
eridesin postmenapausal women. American Journal of Obsteirics and Gy-
nereivyy 1532:145:088-692.

10. Walsh BW, Schiff |, Rosner B et al. Eects of postmenopausal estrogen
replacement an the corcentrations and metabolism of plasma lipopro-
teins. New England Journal of Medicine 19%1;325:1196-1204,

PEE International Journal of Prasmacen i

Pl d No t ardcdped ety

Ve ing

n.

12

13.

14

15,

o

20,

a.

22

2.

14,

25.

Walsh BW, Li H, Sacks FM, Effects of postmeropausal hormone replace-
ment with oral acd transdermal estrogan on high density lipoprotain
melabolism. Journal of Lipid Research 1994;35:2083-2003.

Bonduki CE, Lourenco OM, Baracat E gt al. Effect of estrogen-progestin
hormonal replacement therapy on plasma antithrombin Il of post-
meropausal women. Acta Obstetricai et Gynecologica Scandinavica
1998,77.330-333.

Conard J, Gompel A, Pelissier & el al. Fiorinogan and plasmirogen modi-
fications during oral estradiol replacement therapy {abstract), Fertif
Steril 1997,68:449-453,

Reginster JY, Chrstiansen C, Dequinze B et al, Effect of ransdermal 17
betz-estradiol end oral conjugated equine estrogens on biochemical pa-
ramaters of bone reso:pijon in natural menopause, Lalcified Tissue in-
ternational 1993;53:13-16.

Ettinger B, Harry K, Steiger P et al. Low-dosage micronized 17R-estradi-
ol prevents bone loss in posimenopausal woman. American Journal of 0b-
statrics & Gynecology 1992,166:479- 488,

. Evans SF, Davia VaY. Low aud conventionai dose transdermal aasteagi-

ol are equaly effective az preventing bone loss in spine and tamur at all
pust-nmenopavsal ages. Clinical Endocrinology 1996:44:79-84,

. Minaguchi H, Uemura T, Shirasu K et at. Effect of estriol on bone fass in

pestmenopausal Japanese women: A multicenter prospective open study.
Journal of Obstetric & Gynaecologic Research 1996;22:259-265,

. Devogelaer JP, Lacart C, Duprat P ot at, Long-term effects of parcutansous

estradiel on bone loss and bone metabolism in postmenopausal hys-
terectomized women. Maturitas 1998;28:243-249

Raz B Tramr WE A eaniroMad tig of ahiaysainal est=ie! o nost-
menopausa weren with recurrent urinary tract infections. ¥ Engi J Med
1993,329:753-156

Kirkenger A, Andarsen P, Gjersoe E et al. Oesiriotin the prophylactic treat-
ment of recurrert urinary tract infections in postmenopausal women

Scandinavian Journal of Primary Health Care 1992:10:139-142

SchmidtJB, Binder M, Demschik § et al, Treatment of skin aging with top-
ical estrogens. Iniarnational Journal of Dermatology 1996,35:669-674.

Mercure G, Zonc 8, Piano D et ai. Estradiol- 17 beta reduces blood pres-
sura and restoses the normat amplitude of the circadian blood pressure
rhythin i postmeropausal bypartension Axcsre o Pageeal of Hypertan-
sion 1998,11(8 Pt 1);909-913,

Van litersum FJ, Van Baal WM, Kenemans P et al. Ambulatory - not of
fica - blood pressures decline during harmone raplacement therapy in
healthy postmeropausal woman. Amarican Journal of Hypertension
1998,11:1147-1152

Brussaard HE, Gevers JA Frolich M et aI Short term oestrogen replace-
ment therapy improves insulin resistance. lipids and fibninolysis in post
menopausal women with NIDDM. Diabatologia 199740:843-849
0'Sulivan AJ, Ho KK A comparison of the aifecis Ll o2l 874 iransder
mal estrogen replacement on insulin sensitivity in postmenopausal wom-

en. Journal of Clinical Endocrinolegy and Metabalism 199580 1783-1788.
-






