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Pharmacokinetics and pharmacodynamics of 25-mg estradlol

1mplants in postmenopausal Mexican women

Ma. det Cazmen Cmvmto MD Fernando Ldrred MD,' Nmmde Delgado MED

Alicm R]m

Fscobar, MD.! Vicente Diaz-Sanchez, MD,' Jorge Dommguez MD? aud Rebeca Poni:e' de

Leon, MD*

ABSTRAC]

Objective: To asscss the serum concenirations of estradiol (E;), estrone (]: ), ganadotmphms
sex hormone-binding globulin, and lipids, and to determine degree of symptom relief dﬂt,r aubtu-'-'
tanedus implantation of 25 mg estradiol in postmenopausal Mexican women. :

Design: Fifteen postmenopausal, hystercctomized women participated in an open, obsermtmnal
study. Blood samples werc obtained before implantation and at regular imcrvals during & study-
period of 24 weeks, Climacteric symptoms were evaluated by means of the Greene climiagterie -
scale. Wilcoxon’s test was performed on the paired results of pre- and postimplantation values.

Resulfs: Serum concentrations of B, obtained after implantation were fairly constan, remngining”
within the early follicular range for the entire study perfod of 24 weeks, and were associated with -
significant symjtom relief. A physiological, premenopausal Eo:E, ratio was achieved. No sigaifi-
cant metabolic changes oceurred. Side eﬁects were estrogenic in nature and no removal 01 lmplam

was requircd.

Conclusions: Subcutaneous implantation of 25 mg estradiol results in physmlogm 1L, premeno-
pausal estrogen concentrations in most women and is associated with considerable symptom relicl

without inducing significant adverse metabolic effects.

Key Words: Esiradiol - Implants - Estrogen replacement therapy — Pharmacodyriamics Sub-

cutancous inplants — Long-ter FRT.

ith increasing life expectancy, 4 growing
number of Mexican women reach the
age of metopause, and the mean perind
that women live in postmenopause has
been increased to almost 30: years. The disturbed bal-
ance between estrogen and gonadotrophin production
during the perimenopause may result in vary:ng de-
grees of discomfort, such as vasomotor symptoms (hot

flushes and night sweats), depressive mood sytmptoms,

and sleeping disorders. In addition, long-term estrogen

. Reesived Janiary 29, 2001 vevised and accepied Aprl 13, 2001,
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Reprodoctive Riology, lnstituto Naciosal de Cleneias Médicas ¥ Nubicitn
Salvador Zubipn, Vaseo de Quiroga Mo, 15, 14000 Mexizo City, Mexico,

doficiency i the postmenopause is associated with
urogenital atrophy, increased risk of osteoporosis; and
increased cerdiovascular risk. Both estrogen replace-
ment therapy (ERT) and hopmone replacement ther-
apy (HRT) have proven to be effective for the- treai-
ment of climacteric and urogemtal problems and for
reducing the risk of ostecporasis and possibly eardio-
vascular diseasc.”™ With a growing numaber of post-
menopausal womea, the interest in CRT/HRT has in-
creased; and verying possibilities of bRTfT—iRT have
been investigated.

Oral estrogen therapy is effective but has some- dis-
advantages. After absorption into the blood, a large part
of an oral estradiol (E,) dose is directly converled
within the gut wall and liver to cstrone (E, } and phar-
macologically inactive metabolites.* Consequently,
oral estrogen has to be given m relatively large doses to
produce physiological premenopausal [, levels, and
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detrimental hepatic and metabolic effects may resull
Bagause of a substantial oxidation of F, to R, during
oral E, treatment, the nermal premenepausal E;.E; ra-
tio of 2:1 cannat be achieved ™° The relutively high I,
fevels that are achieved with aral cstrogens arc indica-
tive of various metabolic changes.”

Subcutaneous administered E, tmplants avoid (s
hepatic first-pass effect. Asa result, it has less effect on
 liver metabolism’™ and produces = mere physiological
premenopausal Eo:F, ratio.”~** In addition, subcutane-
ous E, implant therapy guarantess eptimal adherence
1o therapy and provides more stable plasma E, levels as
compared to the oral route of administration.

Several reports have demonstrated the efficacy of the
20- or 25-mg E, implants in relieving climacleric
symptems,”'*" Tn-addition, studies have rcported
an the pharmacokmetic data of the 23-mg E, implant.
As it has heen shown with other routes of cstrogen ad-
ministration, ' large interindividual differences in
E, plasma levels have been described. Differences in
metabolism, body weight, fat mass, and endogenous E,
production may play a role. No studies on the use of
23-mg E, tmplants have been performed in Latin
America. This study has been designed to determine

the pharmacokinetic and pharmacodynamic profile of

E. implants in postmenopausal Mcxican wemen. [n ad-
dition, the effects on climacteric symptoms and safety
paramelers have been reported.

-METHODS

Subjects

All subjects gave written, consent after being [ully
informed about the study protocol and objectives. The
study protocol was approved by the Bitics Commitiee
of the Instituto Nacional de Ciencias Médicas v Nu-
tricion Salvador Zubirdn and also by the Ministry of
Health,

Hysterectomized, postmenopausal women attending
the Reproductive Health Cinic who fulfilled the selec-
tion criteria were invited to participate in the study. The

mclusion criteria were the following: age <35 years,” -

hysterectomy with or without cophorectomy, serum
follicle-stimulating hormone (FSH} = 20 1U/L, with or
without climacteric symptoms, without HRT or ERT
during the previous 3 months, and without confraindi-
cations to estrogens use, The exclusion criteria were the
following: history or presence of thromboembolic
events, breast cancer, or acute or chronic active liver
diseasc; history of endometrial cancer, jaundice in
preguancy, or jaundice due to the use of steroids; undj-
agnosed vaginal bleeding, porphyria, known or sus-

354 ;\{f{fﬂupmt.\w}, Yol 8. ka5 2001
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pected eslrogen-dependent iumor; and history of severe
pruritus, herpes gestationis, or otosclerosis during
pregnancy.

Design

This was an observational, open, single-dose phar-
macodynamics study, with (he mam objective of as-
sessing the serum levels of B, B, gonadotrophins, sex
hormene-binding globulin (SITBGY, and lipids afier 23-
mg estradiol implant. Due to thenature of these types of
studies and their complexity (more rigerously con-
trolled fhan any ather type of clinical frial), pharmago-
dynamic studies are comimonly designed without a con-
trof group and with a small sample size.

Baseline cvaluation included medical history, physi-
cal examination, routine laboratory screening iests,
mammography, and, when required, transvaginal ulirs-
sound. Body weight, height, and hiood pressurc of cach
subject were registered by one investigator. Later on,
gach woman teceived one 25-mg cstradiol implant
{Riselle, Organon Lahoratories, Cambridge, UK). The
implant (2.2 mm in diameter) was inserted under the
skin of'the buttock under local anaesthetic by meuns of
the supplied disposable implanter.

Blood samples for determination of b, E,, FSH, and
luteinizing hormone (LH) were oblamed before the in-

sertion of the implant and subsequently at regular mter-

vals (after 2, 4, 6, 8, 16, and 12 k). These hormonal
levels were also measured at all follow-up visits after 1,
2, and 4 weeks and then every ¢ weeks until the
completion of the study (aficr 24 weeks), S110G levels
were detcrmined at bascling and at all follow-up visits,

Climacleric symptoms were evalugted by means of
the Greene climacteric seale."® This scale distinguishes
21 different symptoms clustered inlo four subelasses:
11 psychological symptoms (subdivided in 6 anxiety
symptoms and 5 depression symptoms), 7 somatic
symptoms {e.p., headaches, muscle and joint pains}, 2
vasomotor symptems (hot flushes and night sweating),
and 1 sexual symptom {loss of soxual interest). Each

svmptom score ranges from 0 (“not at ail™y to 3 ("quite -

o bit”), The questionnaire of the Greene climacteric
gcale was completed at baseline and after 8, 16, and 24
weeks, Atall follow-up visits, subjects were physically
examined, including hreast examination and measure-
ment of blood pressure, weight, body mass index
(BMJ), and hip and waist perimeters. Subjects were

asked about the occurrence of adverse events, and the -

implant site was inspecied. _
Blood chemustry {lucose, urea, creatinine} and se-

rum Jipids (total cholesterol, triglycerides, high-density

lipoprotesn cholesterol, low-density lipoprotein choles-
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FEG. L. Meun estradiol (E, ) serum levels after insertion of one 25-mg E., implant (RiseHe) in postnenopansal women (1~ 13) at regular intsrvals on the
day of sertion (A) and ar follow-up visits dumwg a period of 24 weeks {B), Vertical lines regmesent the 235 and 75 percentiles. *, statistically significant
change compared with baseline {p = 0.05).

TABLE 1. Serum estrogens and gonadoirophing concentrations af different fimes during 24 weeks after 25-mg F, tmpluntation

Weaek
Variable Baseline 1 2 4 8 12 16 20 24
Estrone )
(peiml) Mean = S [EENE £3 207 G=21° 32+ 167 3+ 10" 42 4227 22+ 16% R e B =13
Median 13 413 33 o a0 38 3l a2 30
Min-max 63 777 782 7-.50 =01 18-97 759 . 5-52 762
Estradinl I .
(peml)  Mean + 5P L7415 66+ 377 §7 4+ 34° 43 + 167 ST 48 310 s0.131* A6 132% 41 1L23%
hedian 7 (i3 AR 41 53 40 48 3 39
Min-max 7-51 1H-165 21-164 14 64 11 104 19 123 17 122 15 127 14-98
E.E, Mean 8D 10+047  30N=53% 29£53 17415 24426 LIZ0R 19x L0 [82£15 19+
Median 0.9 1.5 L4 1.2 1.4 12 L2 L3 1.3
Min-max 02-28 05220 05213 0.6-5.5 02-10 0332 0.748 0.6-58 05-73
I :
{[UL) Mean | SD 174 10 L&+ 14 12+86 1l +6" 10+ 7 & + 5% 7 =5 %47 g &7
Median 13 13 i4 9 g 4 f 4 6
Muwemiax L2 38 4.0-31 0.2-24 24025 02 23 20107 2-17 0.2-2 1.2--28
FSH
(TLL) Wean = 8D 481 34 34+ 278 31 +25% 27=322° 21+ 19¢ 17 £28 21 +£74° 23+ 76° 23 £ 287
Median 46 28 26 21 17 14 12 11 1t
Min-mux 2.0-130 7.0-114 4.0-102 4.0-53 3.0-71 3080 2089 2.0-97 30112
E., esmadiol; E|, estione; LH, lutcinizing hormone: FSH, follicle-slimulating hormane,
“p < B,
n 00
“p < 001
terol) were determined at baseline and [2 and 24 wecks deviations, ranges, and 25 and. 75 percentiles. Wilcox-
after implantation. Serum electrolytes (sodium, potas- on’s test was performed on the paired results of pre- and
sium), liver parumelers (albumin, total proteins, aspar-*  postioplantation values. Wilcoxon’s test was uscd be-
tate aminotranspherase, alapine aminowanspherase, al- cause the data were not normally distributed.
kaline phosphatase, direct and indirect bilirubin), and
antithrombin [T (AT-III} were measured at baseline _
‘RESULTS

and repeated after 12 weeks.
o _ i All women completed the stedy. In addition to being
Statistical analysis ' - hysterectomized, 11 women were also oophorecto-
For all continuous variables, summary stafistics mized. Their mean hormone levels at baseline were 48
were presented, including means, medians, standard iU/L TS (range, 2-130 IU/L) and 17 pgimL L,

“h
h
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(range, T--51 pg/ml.). This wide range of hormone lev-
¢ls Is explained by the inclusion of one subject, who
had a normal FSH value at baseting, although she had a
postmenopausal FSH value >20 [0/L n her screening
sample. This woman, for whon diagnosis was difficult
bacause she was hysterectomized, probably was pert-
menopatsal becanse variation in gonadotiophin vatues
is ool uncommon in this phase. Mean ags was 48.8

. years, ranging from 43 Lo 55 years, Mean BMI was 28.5
kg/m*. Physical examinations did not reveal any abnor-
malities. Slight mammographic abnommalities in three
subjects and nlirasonically detected ovarian microcysts
in onc subject were no reason for exclusion. Blood
pressure and hematology values were within normal
limits. :

Estrogens

After mscrtion of (he implant, the mean B, level in-
creased immediately from 17 pg/ml. before implanta-
tion t0 31 pg/mL afier 2 b, reaching a maximem of
68 ng/ml after 10k (Fig. 1A). The absorptien pro-
tiles showed large mterindividual variations, reflected

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

percentiles. At the first follow-up visit (I week after
insertion), the mean F. level was still »00 pgiml.-
(I'lg. 1B and Tuble 1). Thercafter, & gradual decrease
was ohserved, and intersubject varlations namowed.
Mean E, level remained =40 pg/mL until the end of
the study period (after.24 weeks). All mean F, values
measured [rom 2 h to 24 weeks after implantation
were significantly increased (p < (.005). In one-
fourth of the subjects, the serum E, level decreased to
a level <25 pg/mL (100 pmol/L} within 24 woeks of
implantation.

Mean F; levels did not show a satistically sigmifi-
cant increase during the first 12 h. After [ week, 2
significant incrcase (p < 0.001) of the mean B, value
{from 19 pg/mL lo 43 p/ml.) was observed, decreas-
ing slowly aficrward (Table 1). The E,:E, ratio (Fig.
2A) consequently increased with rising F, levels dur-
ing the first 12 b from 1 to 5.4 (p < 0.001). After |
week, the mean E;:T| ratio was decreased to 3, reach-
mg values of nearly 2 aftor 4 weeks, and remained

fairly constant a that level (Fig. 213 and Table 1). After '

24 weeks, the E,:E, raiio was still significantly in-
creased (p <{.05),

Gonadotrophins

The meen LH value was highest at baseline (17
IUIL), and, 8 h after implantation, a significantly de-
creased valuc (p < 0.001) of 10 IU/L was observed,
remaining stable during the next 4 b (Fig, 3A). At 12
weeks afler implantation, the mean LH value reached a
minimum level of 6 U {Fig. 38 and Table 1), After
24 weeks, the mean LH value (8 IU/L) was still sig-
nificantly decreased (p < 0.03).

Mean scrum profile of FSH was simlar to thal of
L1, A sigmificant decrease of the mean FSH value
(<< 0.05) was observed from 48 [U/L al haseline to 43
LU/L 4t § hafter implantation with a large interindivid-
nal variation (Fig. 4A). During follew-up, the mean
FSH value decreased further, reacining a lowest value
of 17 TU/L at 12 weeks after implantation (Fig. 4B and
Tahle 1). Mcan FSH values at most visits were some-
what elevated by a few high individual values. There-
fore, al) median FSH valucs were lower, reaching val-
ues of 14 TUIL after 12 weeks and decreasing further
during the last months until [11C/L at 20 and 24 weeks
after implantation.

EZ/E 1 ratio
E =

E2/E t ratio

0 2 4 d -8 10 12 hours

B 12 18 20 24 weeks

0 1 2 4

FIG. 2 Mean estadiolesirone (E, B, ratio after insertion of one 25-my E, implsnt {Riselle) in postmenopausal woimen (n= 15) at regular intervals an
the day of insertion (A ) and at follow-up visits diuring 2 period of 24 weeks (B). Vertical Lines reptosent the 25 and 78 perventiles, ¥, statistically significant

change compared with bassline {p =2 0.03),

356 Manoparse. vol & No 5. 200
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FiG. 4. Mem follicle-stimuliting hormone (FSHY scum lovels alter insertion of enz 23-mg estradiol {F-) implant {Riselle} in postmenopausal women
{r= 14 at regular intervals on the day of insertion (A) and & fellow-up visits dunmy a pened of 24 woeeks (B, Verbical lines reprosenr the 25 and 73
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Climacterie symptoms

The mean scores of all subclasses were significantly
decreased (p < 0.03) at weeks 8, 16, and 24 (Fig. 5).
Vasomotor symyptoms completely disappeared in most
women. Byen alter 24 weeks, the reduction iz mean
symptom score still was 41% for somatic symptoms,
51% for anxiety, 58% for depression and sexual inier-
est, and 84% for vasomotor symptoms. Mean lolal
score of climacteric symproms was decreased by 64%
at week 8 and by 56% after week 24. .

Salety

Table 2 represents the effects of F, implantation on
sefuni lipids and other metabolic parameters at week 12
and 24. Meait serum values of lipids, gluense, and ea
did not show any statistically significant changes. Only
serum creatinine was significantly increased atweek 12
{p = 0.03). However, this increass was not ohserved

i .
Msxuet iitensst
5 '
D vesomoter discomiod
" I' g somatic symptoms
0 - mdepression
o amiely

i 1

FIG. 3, Climalaric syropioms (Gresne climacrerie sely) afler nser-
Lo of ng 23-mg eswadiol {F,) implant (Riseile} m postmenapausal
women (n = 15) during a penod of 24 weeks.

Hweels

hasalina

at week 24 and was not considereé Lo be of clinical
significance.

Mean SHBG values (102 nmol/L at baseline)
slightly increased during the first month after implan-

357
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TABLE 2. Serum fipids and ather metabolic parameters after insertion of une 25-my £, implany (Riselle} in postmenopaisal
women (n = 13) during a period of 24 weefs

Bageline Week |2 Weel 24
Parameter (me'dl) (mean + 8D) {mean = 8D} {mean £ 80]
Tatal chinlesteral 354312 1964+ 302 1911£354
Triglycemdes 1467 +67.5 1444 £106.7 1431 -822
HIL cholesteral 443198 4554111 4121124
LDL chalsstern] 13624 44,2 120.1£300 31508
Thiense 291138 89111861 YibL101

Utea 301166 KIRERN CWDETs
Creatmine N76+0.09 0.81+0.1F 0,79+ 008

Es, ustradiol; HDL, high-density lipoprotein, LDL, Jow-density lipoprotsin.

“Sratistivally sizgaificant change compared with baseline jp < 0.03),

tation, reaching levels of 127 nmol/L. at week 2 (p =
0.04) and 123 nmol/L at week 4 (p = 0.02). A gradual
return to baseline level was observed at all subsequent
follow-up visits. ' :

Atweek 12, no statrstically significant changes were
observed in mean values of aspartate aminetranspher-
ase, alaine aminotanspherase, alkatine phosphatase,
direct bilirubin, (ofal bilirahin, and total protein. In ad-
dition, nican serum levels of AT-EI and potassium dhd
not change signilicantly after |2 weels. The merease of
indiract bilirthin (trom (.66 mg/dL at baseline to .77
mg/dL at week 12) reached borderline statisiical sig-
nificance (p=0.03). A statistically significant decrease
from baseline te week 12 was found for afbumin (from
4.1t0 40 g/L; p=0.047) and for sodivm (from 140.8 to
137.9 mEg/L; p = 0.006). However, none of these
changes were considered to be clinically significant.

Blood pressure (systolic and diastolic) and pulse did
not show any significant changes during the study pe-
riod. Mean values measured at al] follow-up visits wese
within normal lirmits.

Acceptability

Body weight increased from a mean valug of 67.4 kg
al baseline to a mean vajue of 69.5 kg ai week 20 (p =
(.003), reducing to 69.0 kg at weck 24 (5 <0.05), Mean
BMT similarly showed a slight mcrease from 28,5
ke/m’ to amaximum value of 20.2 kg/m” at week 20{p
= 0103), decreasing 10 29,0 kg/m” at week 24 (p=0.06},
However, waist-to-hip ratip decreased from a mean
value of (186 at baseline 10 0,84 at week 4 und 16 (<
(1.02), reaching a value of (.85 at week 24 (p < .05},

At the implant site, no abnormalities wese detected at
any visit. Twelve subjects reportcd the occurrence of
one or more adverse events, Tn two of them, these ad-
verse events were considered to be related fo E; treat-
ment; breast paim {x = 1) and uretheal disorder (= 1),
Other side effects, considered 1o be possibly related to

358 Menupmuse Fol & No. 3. 2001

E, treatment were headache (n = 4), leucorthea (n=4),
car ache (n=13), breast pain {n = 2), urinary infection (»
=1), dizziness (z = 2), vein pain {n = 2), hypertriglyc-
eridemia (n = 2}, hypercholesterolemia {n = 1), nausea
(n = 1), erythematous rash (n = 1), pruritus (n = 1),
aggravated migraine (n — 1), and increased capillaty
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-
gssary to remove the implant in any of the subjects, im-
plicating 100% compliance.

DISCUSSION

After subcutaneous implantation of a 25-mg E, im-
plant (Riselle), B, is immediately absorbed into the
blood, resuliing in & maximum plasma lovel of almost
70 pg/mL after 10'h, staying above 50 pg/mL during the
first week, Thereafter, plasma concentration remains
fairly constant until the end of the 24-week study pe-
riogd, 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 F, im-

plants, simélar mean plasma levels (ranging from 140 to -

330 pmol/L) were observed 6 months after mmplanta-
tion. "t Both oral and percutaneous administration of
E, also provide E, levels within this early follicular
range.”® B, concentrations similar to these steady-state
levels of E. appeared (o be sufficient to relieve climac-
teric symptoms.™** In addition, these E, levels werc
shown to achieve complete calcium homeostasis" and
to maintain bone mineral density.™*

Peuk plasma E, levels abave the physiological range
of 100-1750 pmol/L*"** were not observed in this

study. Although considerable interindivicual variation -

exisis, most women had E, levels within the follicular
premencpausal range tor 6 months. Due to E, oxidation
in the gastrointestinal tract and i the liver, oral gstro-
gens induce very high E, levels, leading to B, E, ratios
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of 1:3-1:3, which are beyond those ohserved in pre-
menepausal women.™® Subeutaneous administration
of E, avoids this hepatic first-pass effect and conver-

“sion from E; 1o E; is thas less extensive a5 compared
with the oral route. In this study, it became evident that

subcutaneous administration of ¥, provides an £,E,

“ratio of 2:1, which is similar to the premenopansal
ratio.” This physiological E,:E, ratio also was ob-
served in previous studies on hormonal profiles of E,
implants >4 '

The implantation of 25 mg E, induces a reduction of
gonadotrophin levels to premenopausal levels.” ™ In
this study, a simifar fall in mean plasma FSH and LH

_occurred, reaching a lowest mean level after 12 weeks
ol implantation, All LH values were within the follic-
ular range at 12 weeks or thereafter, FSH values
showed 4 considerable variation between individuals,
but more than half of the subjects reachcd premeno-
pausal FSH levels during the last 3 months of the study
period, '

Although neither the design not size of sample in our
study were primarily aimed at assessing the effect of E,
implant on elimacteric symptoms, our results are in ac-
cordance with the resulis of other clinical efficacy stod-
ies with 20- or 25-mg B, implanzs,*5!H2 oply
one placebo-controlled study has been performed.” n

this study, the mean overall climacteric score after im-
plantation of 25 mg L, was statistically significantly
lower compared with placebo. In one study with 20-img
E, mplants, the duration of action ranged from 4 1o &
months with a duration of 6 months or longer in nearly
75% of the women,'® n fhis study, a mean reduction in
climacteric score of 56% was still observed after 6
months of implantation, This suggesls that most
women do not nead higher E, dosages for control of
climacteric symptoms. Morcaver, other sindies have
shown that this 25-mg E, implant also adequately pre-
vents bonc loss. #4447

A well-established drawback of oral estrogen treat-
mexnt is the oceurrence of a considerable hepatic first-
pass effect, This not only leads to a nonphysiologicsl
high cenversion of E, to E, but also to marked alter-
alions in hepatic metabolism.” Subcutancous E, m-
plantation, cu the contrary, docs niot induce any signifi-
cant changes in plasma levels of SHBG, hepatic
protcins and cnzymes, AT-11, and clectrolytes. Other
studies on the efleels of subcutaneous™ or transder-
mal” estrogen therapy also did not report any signifi-
cant cffects on hepatic proteins. '

Plasma lipoproteins did not change with the 23-mg
A, implant treatment. The slight decrease in plasma
cholestero] and triglycerides did not reach statistical

stanificance. These results correspond with provious
reports on the metabolic effects of 25-mg E, im-
plants.”™ Depending an dosage, subeutaneous E, ad-
ministration may induce similar favorable changes i
plasma lipoproteins as produced by oral cstrogen treat-
ment. On the other hand, the rise in plasma triglycer-
ides, abscrved wilh oral estrogen therapy and inter-
preted as potentially unfavorable, ™ was not observed
with L, implanis.

* No changes were observed in plasma glucose or sys-
tolic and diastolic blood pressuce. Thesc results are in
accordance with a previous study” reporting the effacts

- of 25-mg and 50-mg E, implams on cardiovascular-

related parameters. The use of oral estrogen therapy,
however, 13 associated with aa increase in renin sub-
strate (a marker of hepatic action),”™"" which may
predispose some wotrien to hyperiension,”*

Prefiminary dat on the implantation procedure with
the Riselle implanter indicated that this method was
well accepted by both doctors and patients, The
needle moplantaiion of the very small 25-mg mplant
did not induce local frritation, subcttancous hematoma,
or infection m any of the subjects. It was not necessary
to remove the implant i any of the subjects in this
study. Therefore, 100% patient compliance could be
realized.

The increase in mean body weight and BMT ob-
served in this study may be partly attributed o the age-
related weight gain after menopause, Tntwo other stud-

Ies, a similar but nonsignificant increase in body weight

was seen during a long-term peried of E, implant treas-
ment **° The waist-to-hip ratio, however, wus de-
creased afier 6 months. This lower waist-to-hip ratic
associated with TIRT®' has a beneficial effect on the
cardiovascular risk profile,”**

Side ¢ffects were cstropenic in nature. Because of
the subcutaneous route and its very low dose (corre-
spending with 2 daily dose of approximately 0.15 mgof
B,), nausea, gastrointestinal complaints, and effects on
the liver are less likely tlian with oral estrogens. Skin
irritation associated with the transdermal ronte 15 also
avoided * '

It can be concluded that £, 25-mg implunt therapy
{Risclle} provides cstrogen plasma profilcs that arc
more sluble and more physiologie than those obtuied
by the oral route of admmistration. In most women, se-
rum L, levels remain {airly constant at a level withio
the physiologic range of the early follicular phase. With
the subcutaneous route of administration, the emterohe-
patic circulation is bypassed, resulting in 4 less exten-
sive conversion of B; to F; and avoidance of metabolic
disadvantages associated with oral estrogens. This last
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featurs constitutes an advantage when ERT 1s required
by women suffering from diabetes mellitus, dyslipid-
emia, hypertansion, or obesity.” The relatively small
amounts of E, result in effective reliel of elimacteric
symptems with minimum occurrence of side effects.
Although the cffects on bone mass were not studicd in
this trial, the serum fevels oblained are known to offer
effective protection sgainst osteoporosis, The necdle
- inplantation is convenicnt with good acceptabality and
optimal compliance. E, implantation is especially surt-
able for hystersctomized women because the high com-
pliance and convenience of the regimen 15 not compro-
mised ir: these women by the necessity of addition-
al progestagen administration to avoid endometrial
hyperplasia.
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