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Abstract

Achievements obtained in infertility treatments over the past two decades have sparked interest in optimizing progesterone admin
tration. Although progesterone is absorbed orally when ingested in micronized form, bioavailability is poor because of extensive live
metabolism. This explains why full predecidual transformation of the endometrium cannot be achieved with oral progesterone and |
therefore ineffective for luteal support in in vitro fertilization (IVF). Progesterone administered non-orally can duplicate the endometrial
changes normally seen in the menstrual cycle in women whose ovaries are inactive. Similar results have been reported with intramusct
(i.m.) injections and vaginal administration, although tissue levels are higher in the latter case. The recent development of a controlled a
sustained release vaginal progesterone gel, Crin8fe has made the vaginal route clinically practical by limiting the number of necessary
applications to 1 per day. This regimen has been found at least as effective as intramuscular (i.m.) injections in women whose ovaries :
inactive (donor egg IVF) and for luteal support in regular IVF. Hence, painful daily i.m. injections of progesterone in oil become
unnecessary. The possibility of reducing the number of daily applications of vaginal progesterone to 1 per day, made possible by tt
sustained release gel Crinone, has opened new possibilities for long-term treatments, as in hormone replacement therapy (HRT). The
incidence of systemic side effects with use of the vaginal progesterone gel used for HRT in amenorrheic women, contrasts with finding
related to use of synthetic progestins. Preliminary data suggest that vaginal progesterone can be instrumental in enhancing the notoriot
poor long-term compliance of HRT. © 2000 Published by Elsevier Science Inc.
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1. Introduction sequence of endometrial changes normally seen in the
luteal phase of the menstrual cycle, although some have
Progesterone and notably vaginal progesterone has beewrlaimed [3] that vaginal progesterone may be more reli-
used for many years for indications such as luteal phaseable.
defect and premenstrual syndrome (PMS) [1]. The advent of From donor egg data, we learned that the duration of
modern infertility treatments has expanded the use of phys-exposure, rather than actual levels of progesterone, con-
iological progesterone replacement. In infertility, the best trols the normal sequencing of secretory transformations
study paradigm has been the egg donation model. There, inin the endometrium and the proper priming of receptivity
the absence of an endogenous source of progesterone, thee embryo implantation. Furthermore, contrary to early
challenge was to prime endometrial receptivity with the sole expectations, the estradiol to progesterong/RI ratio
help of exogenous hormones. has appeared to have little bearing on endometrial mor-
Today, considerable data have accumulated, providing phology. However, the view disclaiming a role of/B
a wealth of information and offering compelling evidence ratio must be reconsidered when uterine contractility is
for the efficacy of exogenous progesterone administeredtaken into account.
non-orally, either vaginally or by i.m. injections [2]. Both Finally, a direct vagina-to-uterus transport phenomenon
forms of treatment succeeded in duplicating the complete or ‘first uterine pass effechas been found in the study of
vaginal administration of progesterone. This vaginal route
paradox became most prominent when daily dosing of vag-
* Corresponding author. Tel.: +41-22-9945163; fax: +41-22- inal progesterone was reduced with the use of a new con-
9946209. trolled and sustained vaginal progesterone gel, Crifipne
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Fig. 1. Secretory transformation of endometrial glands. Under the influence """ . e .- ' ; < Fesle o
of progesterone, endometrial glands undergo serial changes that characterFig. 2. Secretory transformation of endometrial stroma. The later stages of
ize the first days of the luteal phase. Characteristically, sub-nuclear glyco- the luteal phase are characterized by changes occurring in the stroma.
gen filled vacuoles develop and push nuclei upward. This gives a typical Characteristically, stromal cells undergo predecidualization, which be-
‘palisade’ appearance to the glandular epithelium. comes complete by cycle days 24 to 26.

o progesterone, glycogen vacuoles have moved upward to-
the result was lower plasma levels [4] but similar endome- \yard the apex of the glandular cells letting nuclei regain
trial effects. their original basal position. In Eand progesterone cycles,

investigators have universally observed a prolonged persis-
tence of sub-nuclear vacuoles that commonly remain fully
2. Control of secretory changes by endogenous or visible on cycle day 20. In Fand progesterone cycles, all
exogenous progesterone: the donor egg model functional parameters of endometrial glands follow the de-
lay seen in the morphologic transformation of endometrial
Originally a mere spin off of in vitro fertilization (IVF),  glands. Notably, estrogen receptor (ER) and progesterone
donor egg IVF in women whose ovaries are inactive has receptors (PR) remain fully visible in the nuclei of the
turned out to be a formidable test bench for studying the glandular epithelium on the'Bday of exposure to proges
impact of hormones on the control of endometrial receptiv- terone, whereas, usually, they have disappeared on Day 20
ity [5—8]. of the menstrual cycle. Later in the luteal phase, morpho-
In early work, Rosenwaks [7] showed that the optimal logic changes induced by progesterone predominate in the
time for 2-to-8-cell embryo transfer (ET) was on days 17 stroma. These culminate in the predecidual transformation
and 18 of treatment cycles, in which progesterone was of stromal cells on cycle days 24 to 26 (Fig. 2).
started on cycle day 15. Conversely, it was later shown that  The early luteal phase is also associated with character-
transfer of frozen blastocycsts showed good results whenistic changes of endometrial appearance visible on ultra-
transfers occurred on thd"%lay of progesterone treatment sound. Under the influence of,Hendogenous or exoge
[9]. Experimental studies in the donor egg model deter- nous), the endometrium takes a characteristic
mined that great flexibility existed in follicular phase length. hypoechogenic appearance, which is less echogenic than the
The estrogen only phase of the treatment could harmlesslysurrounding myometrium. This appearance confers the clas-
vary from as little as 7 days to as much as one month sic ‘3 lines’ profile generated by both (near and far) myo-
[10-12] or possibly longer. metrial-endometrial interphases and the virtual uterine cav-
Schematically, the secretory transformation of the endo- ity.
metrium under the influence of progesterone can be divided Under the influence of endogenous [13] or exogenous
in two phases. The early phase (days 15-20) is characterizegrogesterone [14], the endometrium acquires a characteris-
by transformations occurring in endometrial glands. These tic hyperechogenic appearance. These changes originate in
glandular changes have served as a landmark for ‘dating’ the basal area of the surface over time. Computerized mea-
the endometrium during the first part of the luteal phase. At surements of endometrial changes in echogenicity have
this early step of the luteal phase, the most emblematic been attempted. Leibovitz et al. calculated a relative echo-
changes are the coiling of glands and the sub-nuclear de-genicity coefficient, which displayed linear increase after
velopment of glycogen-filled vacuoles. These push glandu- ovulation [15]. Hence, these data confirmed prior work of
lar nuclei upward, thereby conferring a ‘palisade’-like ap- Grunfeld et al. conducted in the donor egg model [13]. More
pearance to the lining of the glandular epithelium (Fig. 1). recently, Fanchin et al. [16] used a somewhat similar ap-
In the menstrual cycle, sub-nuclear vacuoles represent aproach and measured the progressive increase in endome-
transitory finding characteristic of cycle days 17 to 18. On trial echogenicity that expands from the basis of the endo-
day 20, i.e. on the 8 day of exposure to post-ovulatory metrium toward the surface (Fig. 3). They expressed their
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Fig. 3. Assessment of endometrial echogenicity. Under the influence of progesterone the hyperechogenic transformation starts at the basestfitine endo
and expands upward toward the endometrial surface. A computer-assisted method was used to quantify the degree of upward extension of endome
echogenicity. Results are expressed as percentage of extension of hyperechogenicity [16].

results in the percentage of hyperechogenicity in relation to ovulation is triggered with hCG [18]. Other reasons for luteal
total endometrial surface. In this model, the ‘hypoecho- support include the down regulation of gonadotropins with
genic’ looking endometrium characteristic of the follicular analogues of GnRH (GnRH-a), and aspiration of follicular
phase scored 30%, whereas fully ‘hyperechogenic’ patternsfluid and/or granulosa/luteal cell masses [19,20]. The first ap-
seen in the luteal phase scored from 70 to 100%. proach for luteal support involved enhancing and/or supporting
The parallel analysis of timed sequences of hypere- the endogenous production of progesterone with repeated ad-
chonegic changes and histologic findings made in the minjstrations of hCG. Despite proven efficacy, this approach
endometrium suggest hyperechogenicity results from gignificantly increases the risk of frank ovarian hyperstimula-
coiling of endometrial glands. According to this hypoth- syndrome (OHSS) [21,22]. Recently, hCG for luteal sup-
esis, straight glands of the follicular phase run parallel to port has been abandoned due to the risks of OHSS and the

.unlgisaosténsd t?]iars&]vgztfrg?ssgo'rl:gg.r?ger:};ggz'fglne(f g(iz?lgz availability of alternative treatments. Exogenous progesterone
! um una i ' has been used for many years as an alternative option for luteal
quently, echogenicity. Conversely, stromal changes oc-

curring in the late luteal phase don't seem to have specific _support in infertility treatments. Repeated intramuscular (i.m.)

echographic expressions. Immediately before menses'r:”ect'gnS Off prc()jge:fter;)nefln peanutt_ orls;esallmﬁ ol Zoacu“?'.qs
(1-2 days), the endometrium loses its homogenous hy- ave been found efiective for correcting luteéal phase defect in

perechogenic appearance to take a characteristic patchg[he natural cycle [23], as well as for luteal support in COH
appearance, where hyper- and hypoechogenic areas alte 19,24]. Progesterone injections that need to be repeated daily
nate. or twice daily are, however, notoriously painful and may result

in frequent serious adverse conditions such as sterile abscesses.
Hence, alternate routes of administration have been sought for
practical reasons, to avoid the cumbersome character of i.m.
progesterone.

There now is a wealth of data supporting the need for luteal
support in controlled ovarian hyperstimulation (COH) cycles, 3.1. Oral progesterone
such as used in IVF-embryo transfer (IVF-ET) [17]. The rea-
sons for prescribing luteal support revolve around documented Progesterone is nearly entirely absorbed after oral
fears that progesterone production becomes unregulated wheimgestion when prepared in micronized form. Yet, be-

3. The need for luteal support in infertility treatments
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3.2. Non-oral progesterone
100%1 N .
T ‘ Because of the first liver pass effect with oral progester-

80% e i ;Ef one, luteal support in infertility treatments first utilized i.m.
60%1 ki ‘ EDOC injections. Notably, i.m. progesterone is given to donor egg
40%- “ ‘ ‘ L O5.P5 recipients whose ovaries are inactive [27,28]. Yet, the in-
20%. b mP4 convenience of daily i.m. injections has fueled interest in
‘ alternate non-oral forms of administration. Progesterone
0% given transdermally fails to achieve detectable levels and
effects [29] due to poor skin permeability of progesterone
Fig. 4. Oral and vaginal progesterone. Serum levels of progesterone andgnd the large quantity needed to duplicate mid-luteal pro-

progesterone metabolites after vaginal and oral admlnl_st_ratlon of 109 mg of duction by the corpus luteum (25 mg/24 h). Hence, although
progesterone. Oral progesterone only results in minimal elevation of

plasma progesterone with the majority of the ingested dose transformed in SyStems have been developed to deliver synthetic progestins
5a-reduced products. The measured products are estradjpl ¢&rone transdermally, delivery of physiologic amounts of ‘natural’
(E4), desoxycorticosterone (DOC),aEdehydroprogesterone (3 and progesterone through the skin is not a forseeable option.
progesterone (§. Similarly, repeated daily administration of nasal progester-
one failed to induce predecidual changes of endometrial
stroma, a finding in accordance with the low levels of
plasma progesterone achieved (from 2 to 5 ng/ml).

Vaginal P4 Oral P4

cause of intense inactivation by metabolism during first
liver pass, the bioavailability of oral progesterone is
notoriously poor atc10% [25]. This poor bioavailability
explains that despite the large amounts used (up to 600

mg/day), oral progesterone fails to trigger the full array  pecause transdermal administration of progesterone is
of endometrial changes seen in the late luteal phase of theﬁmpractical, the vaginal route has long been regarded as the
menstrual cycle. Particularly, the last step of these pest if not the only, alternate option for delivering proges-
changes (the predecidual transformation of stroma cells) terone non-orally to women. With the advent of IVF and
fails to be induced by oral progesterone [3]. other assisted reproductive procedures, interest has refo-
Some confusion has existed over these findings. Early cused on vaginal progesterone. Ultimately, the data suggest
reports claimed high plasma progesterone levels afterthat vaginal progesterone is more than merely a non-oral
oral administration of progesterone. However, fairly low alternative. Early work undoubtedly showed the high effi-
plasma levels of progesterone have been reported whercacy of vaginal progesterone at duplicating all the endome-
the hormone is given orally, and proper assays are usedtrial changes of the luteal phase. We now know, however,
Circulating levels of progesterone and its metabolites, that this is not solely dependent on plasma levels, which
determined by sufficiently specific assays, after oral and remain lower than seen in the luteal phase of the menstrual
vaginal administration of 100 mg of progesterone are cycle [30,31].
illustrated in Fig. 4. As can be seen, when taken orally, Initially, the vaginal progesterone used in infertility treat-
progesterone accounts for less than 10%, whereas most ofent required multiple daily administrations of locally
ingested progesterone is transformed tergduced me- made preparat_|ons (suppositories) that Iacl_<ed pharmaceuti-
tabolites. The metabolites of progesterone that bind to the €&l 9rade quality controls. An alternate option was proges-

GABA , receptor complex are responsible for drowsiness terone-filled soft gelatin capsules, originally de_signed for
and other neurologic side effects. Interestingly, however, oral use. The development of a controlled, sustained-release

erroneous readings of circulating progesterone have beenv"’“‘gmal gel, Crinone, applied once a day, has made the

. . vaginal route a viable option in many clinical situations;
obtained after oral intake of progesterone when plasma . : . 7 i
. o . Crinone also provides luteal support in infertility treatment.
levels are measured by direct radio-immunoassays. Di-

i h v b lidated f ¢ Feducing the number of doses and the total amount admin-
rect assays have only been validated 1or measurements Ojgiareq ynderscored the unexpected uterine trophicity of this
progesterone in the luteal phase of the menstrual cycle.

X . ) route of administration [4]. In a dose ranging study, Fanchin

After oral ingestion, the unusually high levels of proges- gt 5 4] observed that administration of the Crinone gel,

terone metabolites alter the validity of progesterone mea- 494, containing 45 mg of progesterone, every 2 days, re-
surements by direct assays because antibody specificity isgjted in plasma progesterone levels ranging from approx-
insufficient in these unusual circumstances. Conversely, imately 1 ng/ml to just under 5 ng/ml (Fig. 5). Despite these

when progesterone is measured after separation on celitgow levels of progesterone, which are in the ‘luteal phase
columns, plasma progesterone levels are low after oral defect’ range, early (day 20) and late luteal phase (day 24)
ingestion; these low levels are concordant with the in- endometrial biopsies were in phase and concordant with
complete secretory transformation of the endometrium luteal phase findings of the menstrual cycle [4].

observed [25,26]. The discrepancy between low plasma progesterone lev-

3.3. Vaginal progesterone in infertility treatments
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Fig. 5. Plasma progesterone levels after CriffoA% (45 mg). Every-2-day administration of the controlled and sustained release vaginal progesterone gel,
Crinone results in subphysiological levels of plasma progesterone.

els and high uterine efficacy led us to postulate some degreeterone to the uterine fundus. Further work is needed to
of direct vagina-to-uterus transport or ‘first uterine pass confirm this hypothesis.

effect.” Supporting this hypothesis, Miles et al. reported  Extensive experience has now been gained with the vag-
higher uterine tissue concentrations of progesterone afterinal progesterone gel Crinone for luteal support in IVF. In
vaginal administration than after i.m. injections, despite the donor egg recipients receiving Crinone, twice [36] and once
lower plasma levels achieved in the latter case [32]. More [37] a day, endometrial changes and pregnancy rates were
recently, Cicinelli and his coworkers confirmed these find- Similar to those receiving 50 mg progesterone daily i.m. In
ings in endometrial tissue obtained from hysterectomy spec-régular IVF, data have been accumulated on 1251 cycles.
imens. Hence, their data excluded the possibility that endo- Overall clinical pregnancy rates/transfer were 35.2%, a

metrial findings represented contamination by progesteronevalue slightly higher than found in historical controls under
0,
present in the vagina [33]. 35 years of age (31.5%).

Although the mechanism underlying the direct vagina- Two groups compared their data to concomitant controls

. . receiving luteal support from i.m. progesterone. Chantilis et
to-uterus transport of vaginal progesterone remains a source

o . al. [38] observed clinical and ongoing pregnancy rates of
of Qet_)ate, def|n|t|\{e_ progress hb?s recently been ”_‘a_de "40.4% and 36.2%/transfer in women receiving Crinone, and
clarifying the possibilities. Bulletti et al. used an original

) , i 44.4% and 36.1% in those having i.m. injections, respec-
human ex-vivo model to study the direct vagina-to-uterus tively (women < 35). Similarly, Schoolcraft et al. [39]

transport [34]. These authors showed that 3H progesteron€ypserved clinical pregnancy ratesftransfer of 60.4% in
applied on vaginal tissue, that remained attached to the\yomen who received Iuteal support from daily administra-
uterus after hysterectomy, was transported directly to the tions of Crinone 8%. Clinical pregnancy rates were 60.9%/
fundal area of the uterus. Radioactivity peaked in the venoustransfer in women receiving daily i.m. injections of 50 mg
effluent approximately 1ot 2 h after the placement of 3H  progesterone for luteal support. In historical controls receiv-
progesterone on the rim of vaginal tissue. In contrast, peaking the same i.m. dose, the pregnancy rates/transfer were
concentration in uterine tissue was observed after approxi-63.4% and 63.9%/transfer for womet85 years old and 35
mately 5 to 6 h. Because the perfusion system is an open ongo 39 years old, respectively. Live birth rates were 55.8%
(no recirculation), these findings confirmed that 3H proges- and 56.5% in women receiving luteal support from Crinone
terone traveled directly from the vagina to the uterus. Trying or i.m. injections of progesterone, respectively.

to explain these counter intuitive findings, Cicinelli et al. Based on data described above, daily administration of
[35] alluded to a possible mechanism for the direct vagina- the vaginal gel Crinone 8% can advantageously replace
to-uterus transport phenomenon observed. These authorainful i.m. injections of progesterone for luteal support in
studied the effects of vaginal administration of progesterone donor egg and regular IVF.

before performing a hysterectomy. They observed that the

progesterone concentration in the uterine artery largely ex-3.4. Uterine contractility and uterine receptivity

ceeded concentrations in the peripheral circulation. This

observation suggests a possible vaginal/uterine veins-to- Prior work has shown that the,Eo progesterone ratio
uterine artery diffusion; this ultimately causes a countercur- does not affect endometrial morphology, which is solely
rent exchange resulting in an elective transport of proges-dependant on proper,priming followed by the sequence
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UC: Direction of movement

Hatingz-Gauds, 1972

Fig. 6. Uterine contractions: late follicular phase. The late follicular phase is characterized by a high frequency of uterine contractions.

of effects triggered by progesterone [40—43]. Nevertheless, ment in IVF can lower uterine contractility at the time of ET
the E, to progesterone ratio does have an effect on uterine and improve IVF outcome. Preliminary data [46] showed
receptivity. Recent data, made available by direct visualiza- that initiation of luteal support with Crinone 8% on the day
tion of uterine contractions on ultrasound, have revived the of oocyte retrieval resulted in a lower level of uterine
role of uterine contractility on uterine receptivity. In the contractions at the time of transfer, which was associated
menstrual cycle, the follicular phase is characterized by with a strong trend toward higher pregnancy rates. These
frequent peristaltic contractions that are mainly oriented data support early onset of Crinone treatment, such as on the
from the cervical to the fundal end (retrograde contraction) day of oocyte retrieval, for maximizing uterine quiescence
[44]. Fig. 6 illustrates the typical pattern of contractility at the time of ET and optimizing pregnancy rates.
observed in the late follicular phase, as evidenced by a

direct recording of intra-uterine pressure. This form of con- 3.5. Vaginal progesterone in gynecology: a side

tractility, believed to depend on estrogen levels, probably effect-free option for HRT

participates in the transport of sperm toward the distal end

of the fallopian tubes where fertilization occurs. Contrasting  The development of the controlled and sustained release
with the highly contractile pattern seen in the late follicular vaginal progesterone gel Crinone, which limits daily dosing
phase, the luteal phase is characterized by uterine quiesio one application per day, has created new possibilities for
cence [44] (Fig. 7). In IVF cycles, however, Fanchin et al. long-term use of vaginal progesterone, notably in HRT.
[45] observed a far higher level of contractility at the time Synthetic progestins have been conceived to resist enzy-
of ET than normally seen in the luteal phase. In this study, matic degradation in the liver and remain active when ad-
a sizeable fraction of women had more than six uterine ministered orally. Yet synthetic progestins, and particularly
contractions/minute at the time of ET. Although the general the two most widely used products, medroxyprogesterone
characteristics of these women and their response to COHacetate (MPA) and norethisterone acetate (NETA), have
were not different from those whose uteri were quiescent, only been tested for their ability to duplicate the genomic
their IVF outcome was markedly poorer. As illustrated in effects of progesterone; specifically, they are able to antag-
Fig. 8, women who had two or less uterine contractions/min onize the proliferative effects of estrogens on the endome-
had a pregnancy rate in excess of 60% per transfer. It istrial epithelium and prevent endometrial hyperplasia and
possible that the excess contractility witnessed in these IVF cancer [47—49]. There is ample evidence that both MPA
patients results from the excessive levels gfaad altered and NETA are highly effective in this respect.

E, to progesterone ratios. It remains to be established Progesterone has recently been shown to exert non-
whether substances that exert utero-relaxing effects maygenomic effects by directly binding the cell membrane
improve pregnancy rates in IVF. We are currently investi- and/or after local or distant metabolism te-Beduced prod-
gating the question of whether early progesterone replace-ucts [50]. The lead product among-feduced metabolites,
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Fig. 7. Uterine contractions: luteal phase. The luteal phase is characterized by uterine quiescence.

allopregnanolone, binds to the hormonal site of the mem- metabolites, such as after oral ingestion of progesterone,
brane bound GABA receptor complex and activates influx true somnolence can occur [54,55]. This may ultimately
of CI™ ions into the cell. This raises the resting potential lead to unpleasant sleep disturbances (feeling drowsy all the
and, ultimately, decreases cellular excitability. In the CNS, time and never rested).
where these properties of progesterone were first unveiled, Non-genomic properties of synthetic progestins were not
the net result of non-genomic effects of progesterone aretested when these products were designed; therefore, their
tranquilizing and sedation effects [51-53]. When individu- actual non-genomic effects are anyone’s guess. The best
als are exposed to higher than normal levels of progesteronestudied of the synthetic progestins, MPA, does not activate
the GABA, receptor complex. Although MPA can undergo
S5a-reduction and @-hydroxylation just like progesterone

ReSu]tg (under the influence of the same enzymes), the resulting
« » R/E - product modified (like allopregnanolone), fails to bind the
Clinical P. r GABA receptor [56]. This may be due to changes in the

spatial conformation of the molecule, which occur when the
acetate radical is added at the other end of the molecule, in
17-position.

Because progesterone is endogenously produced in the
CNS of both men and women, MPA and its metabolites may
disturb the natural properties of endogenously produced
progesterone (natural tranquilizers). Hence, synthetic pro-
gestins, such as MPA, by disrupting the action of endog-
enously produced psychotropic metabolites of progesterone,

— , may generate negative side effects, especially, in mood
<30 3140 4150 =350 sensitive individuals. The mechanisms described above are
likely to be the main explanation for the notoriously cum-
bersome psychological side effects of synthetic progestins,
Fig. 8. Uterine contractions and uterine receptivity. A fraction of IVF  notably MPA [57].
patients present increaseq uter'ine contraction (UC) frequency at the time of Contrary to findings made with synthetic progestins, the
embryo transfer (ET). This seriously hampers IVF outcome, or pregnancy . . . .

vaginal progesterone gel is characteristically devoid of psy-

rates (PR). Early onset of progesterone supplementation (day of oocyte . d -
retrieval) decreases uterine contraction frequency at the time of ET (results Chological side effects [58,59]. Therefore, we studied vag-

not shown). inal gel in HRT. Two regimens were used [60]. First, the

P n.a0d], ANOVA UC/min
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vaginal gel Crinone, 4%, was administered daily in a cycli- [4] Fanchin R, De Ziegler D, Bergeron C, Righini C, Torrisi C, Frydman
cal HRT regimen. This regimen resulted in predictable R. Transvaginal administration of progesterone: dose-response data
withdrawal bleeding in over 90% of treated women. In the support a first uterine pass effect. Obstet Gynecol 1997;90:396—-401.

. .. [5] Jakubowicz DJ, Nestler JE. 17a-Hydroxyprogesterone responses to
second regimen, the progesterone gel was administered leuprolide and serum androgens in obese women with and without

twice weekly on the days transdermal gkin patches were polycystic ovary syndrome after dietary weight loss. J Clin Endocri-

changed (when Crinone was used in conjunction with trans- nol Metab 1997;82:556—60.

dermal E). This regimen took advantage of Crinone’s-sus [6] Yue P, Chatterjee K, Beale C, Poole-Wilson PA, Collins P. Testos-

tained release properties and reduced the number of vaginal tgelrolnl(-:éielsé)ées rabbit coronary arteries and aorta. Circulation 1995;
appllcanons. Here’_ the majority of W_omen were and re_— [7] Rozenwaks Z. Donor eggs: their application in modern reproductive
mained amenorrheic throughout the first 6 months of their technologies. Fertil Steril 1987;47:895-909.

treatment. In 18 women who stayed on this regimen for up [8] Younis JS, Simon A, Laufer N. Endometrial preparation: lessons

to 18 months, 16 remained completely amenorrheic. Be- from oocyte donation. Fertil Steril 1996;66:873—-84.

cause of the lack of side effects of vaginal progesterone [59] [9] Lelaidier C, pe Ziegler D, Freitgs S, Olivennes F, HagoutA, Frydman

and its Satisfactory control of uterine bleeding, Iong-term R. Endometrium preparation with exogenous estradiol and progester-

. . . one for the transfer of cryopreserved blastocysts. Fertil Steril 1995;
vaginal progesterone should enhance compliance in women  ¢o.919_5¢

on HRT. The vaginal progesterone option is particularly [10] vounis Js, Mordel N, Ligovetzky G, Lewin A, Schenker JG, Laufer
indicated for women prone to experience subjective side N. The effect of a prolonged artificial follicular phase on endometrial
effects with synthetic progestins. development in an oocyte donation program. J In Vitro Fert Embryo
Transf 1991,8:84-8.
[11] Navot D, Anderson TL, Droesch K, Scott RT, Kreiner D, Rozenwaks
Z. Hormonal manipulation of endometrial maturation. J Clin Endo-
4. Conclusion crinol Metab 1989;68:801-7.
[12] Navot D, Bergh PA, Williams M, et al. An insight into early repro-

Vaginal administration of pr teron riginall n ductive process through the in vivo model of ovum donation. J Clin
aginal a stration of progesterone, originally see Endocrinol Metab 1991;72:408—14.

as the only prgctical alternative .to daily i.m. injections, [13] Grunfeld L, Walker B, Bergh PA, Sandler B, Hofmann G, Navot D.
ultimately unveiled unexpected direct transport of proges- High-resolution endovaginal ultrasonography of the endometrium: a
terone to the uterus or ‘uterine first pass effect.” This ex- noninvasive test for endometrial adequacy. Obstet Gynecol 1991;78:
plains the highly predictable endometrial effects seen with ~ 200-4. | e de substiution uik o
vaginal progesterone. [14] De Ziegler D. Les cycles de substitution utikselans le don

The d | fth lled and ined rel d’ovocytes: un mode pour ‘gudier le contfte ovarien de la trans-
e development of the controlled and sustained release formation seréoire de I'endomae. Contracept Fertil Sex 1992;20:

vaginal progesterone gel Crinone, which limits dosing to 991-1012.
once a day, has made the vaginal route clinically acceptable[15] Leibovitz Z, Degani S, Rabia R, et al. Endometrium-to-myometrium
for a variety of options. In infertility treatment, Crinone 8% relative echogenicity coefficient. A new sonographic approach for the

effectively provides luteal support in donor egg and regular quantitative assessment of endometrial echogenicity. Gynecol Obstet
. Invest 1998;45:121-5.
IVF programs. In HRT, cyclical (10 days/month) and con-
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