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1mplants in postmenopausal Mex1can Women
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" ABSTRACT

Objective: To assess the serum concentrations of estradiol (B,), estrone (E,), gonaﬁ,

sex ho:mone—bmdmg globulin, and lipids, and to determine degree of symptom relief after subcu
tanedus implantation of 25 mg estradiol in postmenopausal Mexican women, . - -~ oo D
Design: Fifteen postmenopausal, hysterectomized women participated in an opeu obserVatmnaI '

study. Blood samples were obtained before implantation and at regular intetvals during 4 ‘shid:
period of 24 weeks. Climacteric symptoms were evaluated by means of the Greéne climagteric -

scale. Wilcoxon's test was performed on the paired results of pre- and postlmplautathn vaIues .
Results: Serum corcentrations of B, obtained after implansation were fairly constant, remaitiing ™"

within the early follicular range for the entire study period of 24 weeks, and were associated with

significant symptom relief, A physmloglcal premenopausa;l E :E, ratio was achieved. No s1gmﬁ-' ‘

was requlred

Conclusions: Subcutancous 1mplantat1on of 25 mg esiradiol results in physmlog[cal prémeno-
pausal estrogen concentrations in rhost women and is associated with considerable symptom relief -
withaut inducing significant adverse metdbolic effects,

Key Words: Estradiol - Implants — Estrogen replacement therapy — Pharmacodynarnics — Sub-

cutaneous implants - Long-term ERT,

ith increasing life expectancy, a growing
number of Mexican women reach the
age of menopause, and the mear period
that women Live in postmenopause has
been ingreased to almost 30-years. The disturbed bal-
ance between estrogen and gonadotrophin production
during the perimenopanse may result in varying de-
grees of discomfort, such as vasomotor syitipioms (hot

flushes and night sweats), depressive mood symptoms,

and sleeping disorders. In addition, long-term estrogen
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deficiency in the postmenopause is asseciated with
wrogenital atrophy, increased risk of osteoporesis; and
increased cardiovascular risk. Both estrogen-replace-
ment therapy (ERT) and hopmone replacement thei-
apy (HRT) have proven to be sffective for the.treat-
ment of climactetic and wiogenital problems and for
redueing the risk of osteoporq( is and possibly cardio-
vascular disease. ™ With 2 gwwmg number of post-
menopansal women, the interest in ERT/HRT has in-
creased; and varying possibilities of ERT/HRT have
been investigated,

Oral estrogen therapy is effective but has soifie. dis-
advantages. After absorption into the blood, a large part
of an oral estradiol (E,) dose is direetly convered
within the gut wall and liver to estrone (E,) and phar-
macologically inactive metabolites.* Consequently,
oral estzogen has to be given in relatively large doses to
produce physiological premenopausal E, levels, and
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detrimental hepatic and metabolic effects may result. >
Because of a substantial oxidaticn of E, to B, during
oral B, treatment, the normal premenopansat By, ta-
tio of 2:{ cannot be achieved. ™ The relatively high B,
levels that are achieved with aral estrogens are indica-
five of various metabolic changes.’

Subcutansous administered E, implants avoid this
hepatic first-pass effect. As aresult, it has less effect on
- liver metabolism”™® and produces a more physioiogical
nremenopausal E,:E; ratio~* In addition, subcutane-
ous B, implant therapy guarantees optimal adherence
to therapy and provides more stable plasma E, levels ag
compared to the cral route of administration.

Several reports have demonstrated the efficacy of the
20- or 25-mg E, implants in relisving climacteric
symptoms.”*'“" I addition, studies have reported
on the pharmacokinetic data of the 25-mg E, implant,
As it has been shown with other routes of estrogen ad-
ministzation,''” large interindividual differences in
E, plasma levels have been described. Differences in
imetabolism, body weight, fat mass, and endogenous B,
production may play a role. No studies on the use of
25-mg E, implants have been performed in Latin
America, This stady has been designed to determing
the pharmacokinetic and pharmacodynamic profile of

E, itmplaats in postmenopausal Mexican women, inad-

dition, the effects on climacteric symptoms and safety
parameers have been reporied.

-METHODS
Subjects

All subjects gave written consent after being fully
informed about the siudy protocol and objectives. The
study protocol was approved by the Ethics Committee
of the Tnstifuto Nacional de Ciencias Médicas v Nu-
tricidn Salvador Zubizén and also by the Ministry of
‘Health,

Hysterectomized, postmenopausal women attending
the Reproductive Health Clinic who filfilled the selec-
tion criteria wete invited to participéte in the study. The.

melusion criteria were the following: age <55 years, -

hysterectemy with or without oophorectomy, serum
follicle-stimulating hormone (FSH) > 20 IU/L, with or
without climacteric symptoms, without HRT or ERT
during the previous 3 months, and without contraindi-
cations to estrogens use. The exclusion criteria were the
following: history or presence of thromboembolic
avents, breast cancer, or acute or chronic active Liver
diszase; history of endometrial cancer, jaundice in
pregnancy, ot jaundice due to the use of sieroids; undi-
agnosed vaginal bleeding, porphyria, known or sus- -

354 Menapasse, Yol. §, Nq‘ﬁ, 200}

pected estrogen-dependent tumor; and history of severe
pruzitus, herpes gestationis, or otosclerosis during

Dregnancy.
Design

This was an observational, open, single-dose phar-
macodynamics study, with the main objective of as-
sesging the serum levels of By, E,, gonadotrophins, sex
hormone-binding globulin (SHBG), and lipids after 25-
mg estradiol implant. Dus to the nature of these types of
studies and their complexity {more rigorously con-
trolled than any other type of clinical triall), pharmaco-
dynamic studies are commbonly designed without 2 con-
trol group and with a small sample size.

Baseline evaluation included medical history, physi-
¢al examination, routine Taboratory screening tests,
mammography, and, when required, transvaginal ultra-
sound, Body weight, height, and blood pressure of cach
subject were registersd by one investigator, Later on,
each woman received one 25-mg estradiol implant

" (Riselle, Organon Laboratories, Cambridge, UK). The

implant (2.2 mm in diameter) was inserted under the
skin of the buitock under local anaesthetic by means of
the supplied dispesable implanter.

Blood samples for determination of E,, E,, FSH, and
luteinizing hormene (LH) were obtained befors the in-

sértion of the implant and subsequently at regular infer-

vals (after 2, 4, 6, 8, 10, and 12 h). These hormonal
levels were alsc measured at all follow-up visits after 1,
2, and 4 weeks and then every 4 weeks until the
completion of the study (atter 24 weeks). SHBG levels
were determined at baseline and at all follow-up visits,

Climacteric symptoms wete evaluated by means of
the Greene climacteric scale.'® This scale distinguishes
21 different symptoms chustered into four subclasses:;
11 psychelogical symptoms (subdivided in § anxiety
symptoms and 5 depression symptoms), 7 somatic
symptoms (e.g., headaches, muscle and joint pains), 2
vasomotor symptoms (hot flushes and night sweating),
and 1 sexual symptom (loss of sexual inferest), Rach

. symptom score ranges from § (“nat at all”) to 3 (“quite

a bit*). The questicnnaire of the Greene climactéric
scale was completed at baseline and after 8, 16, and 24
weeks. At all follow-up visits, subjects were physically
examined, including breast examination and measure--
ment of bloed pressure, weight, body mass index
(BMI), and hip and waist petimeters. Subjects were
asked about the occutrence of adverse events, and the -
implant site was inspected. ' )
Bleod chemistry {glucose, urea, creatinine) and se-
rum lipids (total cholesterol, triglycerides, high-density
lipoprotein cholesterol, low-density lipoprotein choles-
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FIG. 1. Mean estradicl (E) serum levels after insertion of one 25-mg E, implant {Riselle) in postmenopausal women (= 15) at regular intervals on the
day of insertion (A) and at follow-up visits during a period of 24 weeks (B), Vertical lines represent the 25 and 75 percentiles, *, statistically significant
change compared with baseline (p < 0.05).

‘TABLE 1. Serum e.s;zrogens and gonadotrophing concentrations at different times during 24 weelks after 25-mg E, implantation

Week
Variable ‘Baseline 1 2 4 8 12 16 20 24
Estrone
(pgfml)  Mean=SD  10&1% 43200 36£21%  32216° 33x16°7 42422 29=16° 3t 140 30154
Median 13 43 33 ) 30 38 31 32 30
Min-max 7-69 777 7-82 7-59 7-61 18-97 7-59 .. 5-52 762
Estradiol '-l ' -
(pgmL)  Mean+8D  17&15  66+37° 57+34°  43£16° 5332247 49231F 50310 46£ 320 4] +23%
Median 7 | 48 41 53 a0 48 31 19
Min-max 7-51 18-165 21-164 14-64 11-104 19-123 17-122 15-127 14-98
E,E, Mean+SD 10407 30+£55" - 2953 17£13% 24226 13408 18+10° 182415 19=18%
Median 0.9 1.5 1.4 12 1.4 1.2 1.8 1.3 1.3
Min-max 0.2-28 05220 05218 0.6-55-  02-100  0.3-32 0.7-4.6 0.6-5.8 0.5-73
LH o
(IU/L) Mean=8D 17410 1611 12+6 1146 10£7¢ 6£3° 758 e L
Median 15 13 i4 9 8 4 6 4 6
Min-max 0.2-38 4.0-51 0.2-24 2.0-25 0.2-25 2.0-17 0.2-17 0.2-29 0.2-26
FSH
{TU/L) Mean& 8D 48£34 34 £27% 31255 27x228 21 x19° (74210 214%4° 23 £ 26° 23 & 28°
Median 46 28 26 21 17 14 - 12 1 11
Min-mex 20130 7.0-114 4.0-102 4,0-85 2.0-71 3.0-80 2.0-89 2.0-97 3.0-112
E,, estradiol; E,, estrone; LH, luteinizing hormone; F5H, follicle-stimulating hormpne,
“p < {105,
bp < 0.01.
“p < 0.001.

terol) were determined at baseline and 12 and 24 weeks deviations, ranges, and 235 and 75 percentiles, Wilcox-

after implantation, Serum electrolytes (sodium, potas-
sium), liver parameters (albumin, total proteins, aspar-°
tate aminotranspherase, alanine aminotranspherase, al-
kaline phosphatase, direct and indirect bilirubin), and
antithrombin 111 (AT-III) were measured at baseline
and repeated after 12 weeks.

. Statistical analysis

- For all continuous variables, summary statistics
were presented, including means, medians, standard

on’stest was performed on the paired results of pre- and
postimplantation values. Wilcoxon’s test was used be-
cause the data were not normally distributed.

‘RESULTS

All women completed the study. In addition to being
hysterectomized, 11 women were also cophorecto-
mized. Their mean hormone levels at baseline were 48
IU/L FSH (range, 2-130 TU/L) and 17 pg/mL E,
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(range, 7-51 pg/mL). This wide range of hermose lev-
els is explained by the inclusion of one subject, who
had a niormial FSH value at baseling, although she hada
postmenopausal FSH value >20 1U/L in her screening
sampie. This woman, for whom diagnosis was difficult
because she was hysterectomized, probably was peri-
menopavsal because variation in gonadotrophin values
is not uncommon in this phase. Mean age was 48.8

. years, ranging from 43 to 55 years. Mean BMi was 28.5
ka/m?, Physical examinations did not teveal any abnor-
malities. Slight mammographic abnormalities in three
subjects and ultrasonically detected ovarian microcysts
in one subject were no reason for exclusion, Blood
pressure and hematology values wete within notmal
limits. .

Estrogens

After insertion of the implant, the mean B, level in-
creased immediately from 17 pg/mL befors implanta-
tion to 31 pg/mL after 2 I, reaching a maximum of
68 pg/mL after 10 h (Fig. 1A). The absorption pro-
files showed large interindividual variations, reflected

by the 3- to 5-fold difference between the 25 and 75

percentiles. At the first follow-up visit (| week after

insertion), the mean E, level was still >60 pg/mL- .

{Fig. 1B and Table 1). Thereafter, a gradual decrease
was observed, and infersubject variations narrowed,
Mean E, level remained >40 pg/mL until the end of
the study period (after-24 weeks), All mean E, values
measured from 2 h to 24 weeks after implantation
were significantly increased (p < 0.005), In one-
fourth of the subjecis, the serum E, level decreased to
a level <25 pg/mL {100 pmol/L) within 24 weeks of
implantation,

Mean E, levels did not show a statistically signifi-
cant increase during the first 12 k. After | week, a
significant increase (p < 0.001) of the mean B, value
(from 19 pg/mL to 43 pg/mL) was observed, decreas-
ing slowly afterward (Table 1). The B,:E, ratio (Fig.
2A) consequently increased with rising E, levels dur-
ing the first 12 b from { t0 5.4 (p < 0.001). After |
week, the mean E,-E, ratio was decreased to 3, reach-

ing values of nearly 2 after 4 weeks, and remained

fairly constant at that level (Fig. 2B and Tabie 1}. After
24 weeks, the B;:E, ratio was still significantly in-
ereased (p < 0.05),

Gonado&ophins

The mean LY value was highest at baseline (17
IU/L), and, 8 h after implantation, a significantly de-
creased value {p < 0,001).of 10 IU/L was observed,
remaining stable during the riext 4 h (Fig, 3A). At 12
weeks after implantation, the mean LH value reached 4
minitmum level of 6 TU/L (Fig. 3B and Table 1), After
24 weeks, the mean LH value (8 IU/L) was still sig-
nificantly decreased (p < 0.05).

Mean serum profile of FSH was similar to that of
LH. A significant decrease of the mean FSH value
(p < 0,03} was observed from 48 TU/L at baseline to 43
TU/L at 8 h after implantation with a large mterindivid-
ual variation (Fig. 44). During follow-up, the mean
FSH value decreased further, reaching a lowest value
of 17 [UA, at 12 weeks after inplantation (Fig, 4B and
Table 1). Mean FSH values atmost visits were some-
what elevated by a few high individual values. There-
fore, al] median FSH values wers lower, reaching val-
ues of 14 TU/L after 12 weeks and decreasing further
during the last onths until # 1 TU/L at 20 and 24 weeks
after implantation.

EZIE1 ratio
- <

0 2 4 ] L] 10 42 hours

E2/51 ratio

0 1 2 4 8 12 168 20 24 waeks

FIG. 2. Mean estradiol:estrone (E;:B,) ratfa afier insertion of one 25-mg B, impfant (Riselle) in postmenopausal wornen (7= 15) at regutar intervals on
the day of insertion (A) and at follow-up visits during a peried of 24 weels (B}, Vertical lines represent the 25 and 75 percentiles. *, statistically sigmificant

chenge compared with baseline (p < 0,015,
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FIG. 3. Mean huteinizing hotmone (LT sérum levels afiet insertion of one _ZS—ﬁJg esteadiol (B,) implant (Riselle) in postmenapausal women {z = 15)
atregular fntervals on the day of insertion (A) and at followup visite during a period of 24 weeks (B). Vertical lines represent the 25 and 75 percentiles,

*, statistically significant change compared with baseline (z < 0.65).
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FIG. 4. Mean folticle-stimulating hormene {FSH) serum levels after insertion of ang 25-mg estradiol (E,) implant (Riseile) in postmenopausal women
{n=15) at regular inzervals on the day of insertion (4) and at follow-up visits during a period of 24 weeks {B). Verical lines epresent the 25 and 75
percentiles. *, statistically sigiificant change compared with baseling (p < 0.05),

Climacteric symptoms

The mean scores of all subelasses were significantly
decreased {p < 0.05) at weeks 8, 16, and 24 (Fig. 5).
Vasomotor symptoms complgtely disappeared in most
women. Even after 24 weeks, the reduction in mean
symptomn score stiil was 41% for somatic symptoms,
$1% for anxiety, 58% for depressicn and sexyal inter-
est, and 84% for vasomotor symptoms. Mean total
score of clinacteric symptoms was decreased by 64%
at week 8 and by 56% after week 24.

Safety

Table 2 represents the effects of B, implantation on
setum lipids and other metabolic parameters at week 12
and 24. Mean serum vahues of lipids, glucose, and urea
-~ didnot show any statistically significant changes. Only
serum creatinine was significantly increased at week 12
{p = 0.03). However, this increase was not observed

kil —
msenal nterest

%

2 Divasormiplor discomiort

5 & somatic symploms

" W dsprassion

] Eamaty

24weeks

FIG. 5. Climacteric symptoms (Greene climacteric sczle} after inser-
tion of one 25-mg estradiol (E,) fmplant (Riselle) in posimencpansal
women (1 = 13) during a period of 24 weeks,

beselng 8 1

at week 24 and was not considered to be of clinical
significance,

Mean SHBG values (102 nmol/L at baseline)
stightly increased during the first monh after implan-
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TABLE 2. Serum lipids and other metabolic pavameters after insertion of one 25-mg E, implant (Riselle) in postmenopausal
womeit {1 = 15) during o period of 24 weels

Daseline Week 12 Week 24
Parameter (mg/dL) {tmean & 8D) fruean 4 8D) {mean + 31
Todal eholegterol 2035£31.2 196.4430.2 19114354
Trighycerides 146.7£67.9 144.4 £ 106.7 143.1482.2
HDL cholesterol 483+99 485111 442+124
LDL cholesterol 1362442 129.1£30.0 131.5£51.8
Glucose 928+138 8914161 916101

- Urea L1+646 07+10.1 200475
Creatinine 0,76 £ 0,09 081 20,107 0.79 4 0.08

E,, ostradiol; HOL, high-density lipoprotein; LDL, low-ensity iipeprotein.

“Statistically significant change comparad with baseline (p < 0.05).

tafion, reaching levels of 127 nmiol/L at week 2 (p =
0.04) and 123 neol/L at week 4 (p = 0.02). A gradual
return to haseline ievel was observed at all subseuent
follow-up visits. -‘

At week 12, no statistically significant changes were
pbserved in mean values of aspartate aminotranspher-
ase, alanine aminotranspherase, alkaline phosphatase,
direct bilirubin, total bilitubin, and total protéin. In ad-
dition, mean ssrum levels of AT-IIT and potassiui did
not change significantly after 12 weeks, The increase of
indirect biliruhin (from .66 mg/dL. at baseling to (.77
mg/dL at week 12) reached borderline statistical sig-

nificance (p =0.05), A statistically significant decrease -

from baseline to week 12 was found for albumin (from
4.1 to4.0 g/L; p=0.047) and for sodium (from 140.8 to
137.9 mBg/L; p = 0,006). However, note of these
changes were considered to be clinically significant,

Blood pressure {systalic and diastolic) and pulse did
not show any significant changes during the study pe-
riod. Mean values measwred at all follow-up visits were
within normal limits,

Acceptability

Body weight inerezsed from a mean value of 67.4 kg
at bageling to a mean vaiue of 69.5 kg at week 20 (p =
0.003), reducing to 69.0 kg at week 24 (p < 0.05). Mean
BMI similarly showed a slight increase from 28.5
ke/m® to 2 maximum value of 29.2 ke/m® at week 20 (5
= 0.03), decreasing to 29.0 kg/m” at week 24 (p =0.06),
However, waist-to-hip ratio decreased from a mean
value of 0,86 af baseline to 0,84 at week 4 and 16 {p <
0.02), reaching a value of 0.85 at week 24 (p < 0,05).

Atthe implant site, no abnormalities were detected at
any visit. Twelve subjects reported the occurrence of
one or more adverse events. In two of them, these ad-
verse events were considered to be related to B, treat-
ment: breast pain (r = 1) and urethral disorder (n =1},
Other side effects, considered to be possibly refated to

358 Menopause, Tol, 8, No. 5, 200}

E, treatment were headache (n =4}, lencorshea (n = 4),
ear ache {n=3), breast pain {n =2), urinary infection (n
=2), dizziness (n = 2), vein pain (r = 2), hypertriglyc-
eridemia (1 = 2), hypercholesterclemia (1 = 1), nausea
{n = 1), erythematous rash (m = 1}, pruritus (n = 1},
aggravated migraine (n = 1), and iricreased capillary
fragility (n = 1), All these adverse events were of mild
or moderate severity, except for one case of capillary
fragility, which was classified as severe. It was not nec-
essary to remove the implant in any of the subjects, im-
plicating 100% complience.

DISCUSSION

Afier subcutaneous implantation of a 25-mg B, itn- |

plant (Riselle), E, is immediately absorbed into the
blood, resulting in & maximum plasma level of almost
70 pg/ml after 10, staying abeve 60 pg/mL during the
first week. Thereafter, plasma concentration remajng
fairly constant until the end of the 24-week study pe-
rind, This mean steady-state level is within the physi-
ological range of the early follicular phase.” In other
studies on the pharmacokinetic profile of 25-mg E, im-
plants, simitar mean plasma levels (ranging from 140 to
330 pmol/L) wete observed 6 months after implanta-
tion. " Both oral and percutancous administration of
E, also provide E, lovels within this early follicular

- range.>® B, concentrations similar to these steady-state

levels of B, appeared to be sufficient to relieve climac-
teric symptoms.”™"* In addition, these F, lovels were

shown to achieve complete caleium homeostasis™ and .

to maintain bone mineral density.””

Paak plasma E, levels above the physiological range
of 100-1750 pmol/L*#* were not observed in this

study. Although considerable interindividual varfation-

exists, most women had B, levels within the follicylar
premenopausal range for 6 months, Due to B, oxidation
in the gastrointestinal tract and m the liver, oral sstro-
gens induce very high B, lovels, leading to B, E, ratios
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of 1:3-1:5, which are beyond those observed in pre-
menopausal women,™® Subcutaneous administration
of E, avoids this hepatic first-pass effect and conver-
“sion from F, to B, i3 thus less extensive as compared
with the oral route. Tn fhis study, it became evident that
subeutanaous administration of E, provides an Ey:E,
‘ratie of 2:1, which is similar to the premenopausal
ratio.® This physiological E,:E, ratio also was ob-
served in previous studies on hormonal profiles of E,
lll'l‘lp].B.IltS.Q"w'M ‘

The implantation of 25 mg ¥, induces a reduction of
gonadotrophin fevels to premenopausal levels, "> In
this study, a similar fall in mean plasrsa FSH and LH

. ocentred, reaching a lowest mean level after 12 weeks
of implantation. All LH values were within the folfic-
ular range at 12 weeks or thereafter, FSH values
showed a considerable variation between individuals,
but more than half of the subjects reached premeno-
pausal FSH levels during the last 3 months of the study
period. ‘

Although neither the design nor size of sample in our
siudy were primatily aimed at assessing the effect of E,
implant on climacteric' symptoms, our results are in ac-
cordance with the resuits of other clinical afficacy stud-
ies with 20 or 25-mg E, implants.”®!4152% Only

one placebo-contralled F:jtudy has been performed.® In

 this study, the mean overall climacteric score afier im-
planation of 25 mg B, was statistically significantly
lower compared with piacebo. In one study with 20-mg
E, implants, the duration of action ranged from 4 to 8
months with a duration of 6 months or longer in nearly
75% of the women. " In this study, a tnean reduction in
climacteric score of 56% was still observed after 6
months of implantation. This suggests that most
women do not need higher E, dosages for coatrol of
climacteric symptoms, Moreover, other studies have
shown that this 25-mg E, implant &lso adequately pre-
vents bone loss, #2242

A well-established drawback of oral estrogen treat-
ment is the occurrence of a considerable hepatic first-
pass effect. This not only leads to a nonphysiological
high conversion of E, to E, but also fo marked alter-
atfons in hepatic metabolism.” Subcutaneous E, im-
plantation, on the contrary, does not induce any signifi-
cant changes in plasma levels of SHBG, hepatic
proteins and enzymes, AT-III, and electrolytes. Other
studies on the effects of subcutaneous”™ > or transder-
mal® estrogen therapy also did not report any signifi-
cant effects on hepatic proteins.

Plasma lipoproteins did not change with the 25-mg

‘B, implant treatment. The slight decrease in plasma
cholestero] and triglycerides did not reach statistical

significance. These results correspond with previous

- reports on the metabolic effects of 25-mg E, im-

planis,” Depending on dosage, subcutaneous B, ad-
ministration may induce similar favorable changes in
plasma Lipoproteins as produced by oral estrogen treat-
ment. On the other hand, the rise in plasma friglycer-
ides, observed with oral estrogen therapy and intet-
preted as potentially unfavorable, > was not observed
with B, implants.

*No changes were chserved in plasma ghucose or sys-
tolic and diastolic blood pressuze. These results are in
accordance with a previous study® reporting the effects

f 25-mg and 50-mg B, implants on cardiovascular-
+ ‘retated parameters. The use of eral estrogen therapy,

however, is associated with an increase in renin sub-
strate (a marker of hepatic action),”***” which may
predispose some wemen to hypertension. >
Preliminary data on the implantation procedura with
the Riselle iroplanter indicated that this method was
well accepted by both doctors and patients.” The
needle implantation of the very small 25-mg implant
didnot induce local irritation, subcitaneous hematoma,

- ot infection in any of the subjects. It was not necessary

t remove the implant in any of the subjects in this
study. Therefore, 100% patient compliance could be
reatized.

The increase in mean body weight and BMT ob-
served in this stucy may be partly atiributed to the age-
related weight gain after menopause. In two other stud-

_ies, a similar but nonsignificant increase in body weight

was seen during a long-term period of E, implant treat-
ment.”*® The waist-to-hip ratio, however, was de-
cteased after 6 months. This fower waist-to-hip ratio
associated with HRT®' has a beneficial effect on the
cardiovascular risk profife.

Side effects were estrogenic in nature. Bacause of
the subcutaneous route and its very low dose (corre-
sponding with a daily dose oflapproximately 01,15 mg of
E,), nausen, gastrointestinal corplaints, and effects on
the liver are less likely thian with oral estrogens. Skin
irtitation associated with the transdermal ronte is also
avoided.*

It can be concluded that E, 25-mg implant therapy
(Risetie) provides estrogen plasma profiles that are
more steble and more physiologic than those obtained
by the oral route of administration, In most women, se-
rum E, levals remain fairly constant at a level within
the physiologic range of the early follicular phase. With
the subcutaneous route of administration, the enterohe-
patic circulation is bypassed, resultiag in & iess exten-
sive conversion of E, to B; and avoidance of metabolic
disadvantages associated with oral esirogens. This last
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feature constitutes an acvantage when BRT s required
by women suffering from chabetes meliitus, dyslipid-
emia, hypertensicn, or obesity.* The relatively small
arnounts of B, result in effective relief of climacteric
symptoms with minimum occurrence of side effects.
Although the effects on bone mass were not studied i
this trial, the sarum levels obtained are known to offer
effective protection against osteoporesis. The needle

. implantation is corvenient with good acceptability and
optimal compliance. E, inplantation is especially suit-
able for hysterectomized women because the high com-
pliance and convenience of the regimen is not compto-
roised in these women by the necessity of addition-
al progestagen admmxstration to avoid endometrial
hyperplasxa
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