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A prospective randomized study comparing
intramuscular with intravaginal natural progesterone in
programmed thaw cycles
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To whom correspondence should be addressed at: Department ofmemum was prepared for embryo transfer. Basically, three

Obstetrics and Gynecology, Rambam Medical Center, POB 9602, methods are used for endometrial preparation: natural cycle,
Haifa, Israel 31096 programmed cycle, ovarian stimulation cycle. Based on our

data (Lightmaret al,, 1997), and that of others (Sathanandan
et al, 1991; Pattinsoret al, 1992), these three approaches
result in comparable pregnancy rates. Since the programmed
cycle method described (Serhal and Craft, 1987) for ovum
donation is the simplest approach as far as the patient is
concerned, our general policy is to choose this method. The
major advantages of this approach are that prior gonadotrophin-
releasing hormone agonist (GnRHa) suppression is not needed
(Lelaidier et al, 1992, 1995; Pattinsoet al., 1992; Queenan

et al, 1997; Simoret al,, 1998), and that there is full control

of the timing of embryo transfer.

Typically in these cycles, progesterone is given as i.m.
injections of natural progesterone in oil (Queewaal., 1997).

This route of administration of an oily preparation is not met
with great enthusiasm by most patients, as it is often associated
with painful injections and rash. Therefore, we sought an
alternative preparation that can supplement the required proges-
terone. Based on prior data (Smétal., 1992), it appears that
vaginal progesterone may present such a desirable alternative.
These researchers compared i.m. and intravaginal luteal phase
supplementation during ‘fresh’ IVF cycles using fresh embryos.
Despite lower plasma progesterone concentrations, the outcome
in the group receiving intravaginal progesterone was as favour-
able as that in the group receiving i.m. progesterone. Similar
results were described in stimulated cycles (Bourgsiral,,
1994), and in a donor oocyte programme (Gibbatsal,
1998). However, other researchers recommend the use of
injectable progesterone based on better outcome compared to
vaginal progesterone (Periret al., 1997).

The purpose of the current study, therefore, was to compare,
in a prospective randomized fashion, the outcome of pro-
) grammed freeze—thaw cycles during which either i.m. or
Introduction vaginal progesterone was used.

Continuing efforts to curb multifetal pregnancy rate in in-vitro

fertilization (IVF) result in a trend to limit the number of

transferred embryos to two (Templeton and Morris, 1998)Materials and methods
This trend results in an increasing number of ‘spare’ embryo$tients

that can b(_a 'Cryopreserved for future use in thaw cycles. IRrom January 1998 to December 1998, 354 programmed thaw cycles
fact, an efficient embryo cryopreservation programme shoulgiere performed at the Rambam Medical Center, Haifa, Israel. On
be an integral part of any assisted reproductive technology¥ycle days 2—4 baseline serum oestradiol, progesterone and luteinizing
service. hormone (LH) concentrations were taken to ascertain early follicular
The outcome of a thaw cycle relies on several factorsphase. Exogenous oestradiol was started with a dose of 6 mg

A simple programmed thaw cycle is described, during
which the endometrium is prepared with oral oestradiol,
followed by a natural progesterone source. This method
involves minimal blood tests and uses inexpensive medica-
tions. Originally, an i.m. progesterone-in-oil preparation
was used. Although highly successful in achieving high
serum progesterone concentrations, the daily injections of
the oily compound were found to be problematic from the
patients’ perspective. To examine the possibility of replacing
the injectable progesterone with a vaginal preparation we
conducted a prospective randomized study of 1 year’s
duration, during which time 170 and 184 thawing cycles
were done with injectable and vaginal progesterone respect-
ively. Although the progesterone blood concentrations
obtained with the injectable preparation were more than
twice those obtained with the vaginal progesterone, the
clinical pregnancy rates (defined as percentage thawing
cycles with gestational sac(s)/embryo transfer as demon-
strated on ultrasound, 4 weeks after embryo transfer) were
similar for both groups (15.9 and 16.8% respectively).
Implantation and abortion rates were also comparable.
These results agree with previous reports of higher uterine
progesterone concentrations after the vaginal application.
We conclude that the combination of oral oestradiol and
vaginal progesterone is an effective, simple and inexpensive
approach for programmed thaw cycles.

Key words:cryopreservation/human embryos/natural proges
terone/thaw cycle/vaginal route of administration
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Progesterone source in programmed thaw cycles

Table I. Uterine preparation protocol and randomization procedure

Day relative to  Cycle day Oestradiol Progesterone Procedure
embryo transfer (mg/day)

Utrogestan (mg)  Gestone

2-4 6 - - Randomization
Hormone analysis
- 110-20 6
-2 4 600 50 Hormone analy8is
-1 4 600 100
0 Embryo transfer 4 600 100 Embryo tran&fer
Hormone analysis
+ ! 4 600 100
12 days after 4 600 100 B-HCG®
embryo transfer Hormone analysis

aBlood sample for hormone concentrations is taken before progesterone is given.
bIn this particular example embryos cryopreserved on day 2 are transferred.
“Treatment continues if pregnancy is established by posBitHCG.

(Estrofem; Novo Nordisk, Bagsvaerd, Denmark) for 12—-20 days15% Synthetic Serum Substitute (Irvine Scientific). Embryos were
Repeated serum oestradiol and progesterone analysis was doten loaded into Nunc cryovials (Nunc, Roskilde, Denmark) con-
prior to progesterone initiation to rule out endogenous progesteron&ining 1.5 mol/l PROH and 0.2 mol/l sucrose and frozen in the
secretion (following spontaneous ovulation) and to ascertain patier®laner freezer (Planer Products, London, UK). Embryos were cooled
compliance. Patients were randomly allocated to either i.m. (Gestondrom room temperature to —6.5°C at 2°C/min, held for 10 min after
Paines and Byrne, UK, 100 mg daily), or vaginal (Utrogestan,seeding, and cooled to —30°C at 0.3°C/min. After holding for 5 min
Besins Iscovesco, France, 200 mg three times daily) progesteronat —30°C, embryos were cooled to —180°C at 50°C/min and plunged
Randomization was allocated by the last digit of the patient i.d.into liquid nitrogen for storage. For thawing, the vials were immersed
number: odd numbers were assigned to vaginal, even numbers to i.nm a 37°C water bath for a few minutes until all ice disappeared. The
progesterone. Oestradiol dose was reduced to 4 mg daily on the dayyoprotectant was then removed in a stepwise fashion by decreasing
progesterone was added. Embryo transfer was done on the third tine propanediol concentrations at 5 min intervals. The embryos were
fourth day of progesterone treatment, according to the embryo agehen evaluated, graded and transferred after 1-4 h in culture.
embryos frozen on the second and third day post-retrieval were

transferred after 48 h and 72 h exposure to progesterone respective§linical pregnancy confirmation

Twelve days after embryo transfer, hormone analysis (oestradiols pregnancy test was done 12 days after embryo transfer. If positive,
progesterone, LH) was done together vthuman chorionic gonad-  transvaginal ultrasound was performed 2 weeks later to confirm
otrophin 3-HCG) determination. If serum concentrations for proges-clinical pregnancy [defined as demonstrable gestational sac(s)].
terone were reported as127 pmol/l, the value for analysis was

taken as 127. If pregnancy was confirmed by a posifivdCG, Statistics

hormonal treatment (Estrofem 4 mg daily and the progesterongatistical analysis of the results was carried out using Studetetst

source) was continued until completion of the ninth gestational weekgq x2 analyses The 5% significance level was considered as
The ninth gestational week was chosen to discontinue progesteroRgynificant.

treatment because a luteal-placental shift occurs at 7-8 weeks
gestation, and prolonged progesterone administration may have a
teratogenic effect on a developing fetus. Schematic presentation esults

the protocol used is given in Table I A total of 354 thaw cycles was performed. In 170 and

Embryo quality grading 184 cycles i.m. Gestone and vaginal Utrogestan were used,

The classification method was based on a modification of the grading?SpeCt'Ve'y- Both groups were comparable in age at embryo
system described by Veeck (1990). Briefly, embryos were graded off€€zing and thawing, and in various clinical aspects as shown
a scale of 1-5, where grade 1 embryos have barely defined blastomerigs Table II. Intuitively, embryos obtained and cryopreserved
with major or complete fragmentation; grade 2 embryos have irreguladuring cycles that have resulted in clinical pregnancy (either
or uneven blastomeres with moderate to heavy fragmentation; gradeom fresh transfer, or from a subsequent thaw cycle) have a
3 embryos have uneven blastomeres with minor fragmentationhigher chance of achieving pregnancy. Our two treatment
grade 4 embryos have regular and even blastomeres with mingjroups were also comparable in that regard (Table II).
fragmentation;and_gradeSembryos have regular and even blastomeres-r(,j‘b|e Il summarizes the relevant clinical findings in the
and no fragmentation. two groups. Both groups were treated with Estrofem for a
Freezing and thawing protocols mean period of 15 days before progesterone was added (either

Embryo freezing and thawing were performed as previously publishe((J;eStone or Utrogestan). The concentrations of oestradiol,
(Lightman et al, 1997). Briefly, day 2 or 3 embryos were exposed Progesterone and LH, taken before progesterone was added,

to a graded series (0.5, 1, 1.5 mol/l) of propanediol (PROH) inwere Comparable in the_two groups. _
modified Dulbecco’s phosphate-buffered saline (Sigma, St Louis, Oestradiol concentrations on the day®HCG determina-
MO, USA) or HEPES-HTF (Irvine Scientific, Irvine, CA, USA) with tion were significantly higher in the vaginal group. Of note is
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Table Il. Demographic and clinical characteristics of the two population Table Ill. Results of thaw cycles: mean serum hormone concentrations,
groups number of embryos transferred and their grading and cycle outcome. Data
represent mearr SD. NS = not statistically significant

Progesterone
Progesterone administration P-valueé*
Gestone Utrogestan
i.m. Vaginal
Number of thawing cycles 170 184 (n = 170) h = 184)
Age at embryo freezing (mean SD) 304+ 5.4 313+ 55
Age at thaw cycle (meart SD) 315+ 54 32.0+ 5.6 Days of oestradiol only 15.3 3.9 15.6+ 3.7 NS
Diagnosis Oestradiol (pmol/l) before 847+ 385 861 =395 NS
Male 106 115 progesterone
Mechanical 20 38 Progesterone (nmol/l) before 1513 1.8+ 25 NS
Unexplained 33 16 progesterone
Other 11 15 LH (IU/l) before progesterone 102 6.4 10.2+ 6.9 NS
Previous pregnancy Oestradiol on day of 581 = 267 651 =+ 277 0.02
Fresh IVF embryos 34 36 B-HCG determination
Frozen IVF embryos 26 24 Progesterone on day of 108+ 28.7  47.5+ 29.7 <0.0001
B-HCG determination
Total no. of embryos transferred 481 526 -
. . . . . _No. of embryos 2.9+ 0.8 29+ 08 NS
the highly significant difference in progesterone concentrationg,, of embryo grading 83 25 84+ 26 NS
on day of B-HCG between the two groups. The higher Total no. of implantations 33 37 -
progesterone concentrations in the i.m. group were not assodfpPlantation rate (%) 6.9 7.0 NS
. . . Clinical pregnancies 27 (15.9) 31 (16.8) NEX
ated with higher pregnancy rate. The vaginal group had & (o of embryo transfers)
16.8% clinical pregnancy rate versus 15.9% for the i.m. groupNo. of early abortiors 3 (11) 8 (26) NS X3

This difference was not significant kyf analysis. Implantation (% of clinical pregnancies)

rates for both groups were almost identical (6.9 versus 7.0%}gy t est, except as noted.

The mean number of transferred embryos was identical ifAll abortions occurred before 9 weeks gestation.

both groups. The sum of individual embryo grading in each

embryo transfer was taken to reflect the quality of the trans-

ferred embryos. The two groups were also nearly identical iyaginally has been clearly demonstrated (Bullettal, 1997),

this regard. The vaginal group had a higher first trimesteXplaining the endometrial/plasma progesterone concentration

abortion rate (26 versus 11%), but this difference was noflifferences. Hence, the vaginal route offers the advantage of
statistically significant. targeted drug delivery to the uterus. In programmed thaw

cycles the endometrium is the only target for progesterone
) ) delivery; therefore these data (Bulle#ti al., 1997) establish

Discussion the mechanism for using the vaginal route to deliver pro-
The notion that high circulating progesterone concentrationgesterone in these cycles.
during the luteal phase are advantageous has been suggeste@ur data seem to be in agreement with this line of evidence.
(Saueret al, 1991) in the oocyte donation setting. This Despite significantly lower plasma progesterone concentration,
conclusion, based on histological evidence, was not supportediginal progesterone resulted in a pregnancy rate comparable
by other researchers. Looking at endometrial maturation afteio that achieved with i.m. progesterone. On the other hand,
stimulated cycles, Bourgaimt al. observed no significant higher pregnancy rates have been reported with injectable
differences in the ultrastructural features, or the oestrogen argtogesterone compared with micronized vaginal progesterone
progesterone receptor distribution of the endometrium, afteased for luteal phase support (Periabal, 1997). It should
i.m. or intravaginal progesterone supplementation (Bourgaife noted that Perino and coworkers used only one-third of the
et al., 1994). If there was a difference at all, it was that aftevaginal progesterone dose used in our study (i.e. 200 mg/day
intravaginal progesterone administration, the endometrium wagersus 600 mg/day). This significant difference may explain
more frequently in phase with respect to the cycle day, despitthe less favourable outcome reported.
lower plasma progesterone concentrations (Bourgsiral, Although the two routes of administration did not differ
1990; Smitzet al, 1992; Mileset al., 1994; Fanchiret al., significantly in terms of abortion rate (Table Il1), the numbers
1997; Gibbonset al, 1998). It was therefore suggested thatof patients in each group were quite small. Further studies
plasma progesterone concentrations do not necessarily reflagith larger numbers of patients are required to confirm this
local endometrial concentrations, which might be higher aftefack of association.
using the vaginal route of administration. Direct endometrial Being an open study, our non-biased randomization was
progesterone concentration measurements were in agreemaittictly enforced as evidenced by the similarity between the
with this suggestion (Mileet al, 1994). They showed that two groups in the relevant clinical aspects (age at freezing and
intravaginal administration of micronized progesterone resultethawing, diagnosis, number of embryos replaced and their
in an 8-fold increase in endometrial progesterone concentratioguality etc.). We also ruled out a possible bias of using embryos
compared with i.m. administration, despite a 3-fold decreaseriginating from a successful previous fresh cycle. The strategy
in serum progesterone concentration. Moreover, the existenée planning programmed thaw cycles should be based on
of a ‘first uterine pass effect’ when drugs are deliveredsuccess rate, patient comfort and cost. Using prior GnRHa
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SuppreSSIOn increases the cost ConSIderably' but does r&thanandan, M., Macnamee, M.C., Rameurﬁtl%l(1991) Replacement

. . . . of frozen—thawed embryos in artificial and natural cycles: a prospective
contribute to higher success rate (Sinstal, 1998). Injectable semi-randomized studyium. Reprod.6, 685-687.

progesterone in oil is clinically acceptable, although we fre-saver, M.v,, Stein, A.L., Paulson, R.J. and Moyer, D.L. (1991) Endometrial
quently observe disturbing side-effects (local reaction, fever, responses to various hormone replacement regimens in ovarian failure

urticaria) after its use. Patients often express their desire to haveggt'ggt_zgre‘)a”ng for embryo donatiah. In Vitro. Fert. Embryo. Trans.

an alternative treatment, especially as extended progesteroggmal, p. and Craft, 1. (1987) Simplified treatment for ovum donatiancet
supplementation in these cycles is imperative if pregnancy is i, 687-688.

to be achieved. Oral micronized progesterone is a valid Optiorﬁ,imon' A., Hurwitz, A., Zentner, B.t al. (1998) Transfer of frozen-thawed

. . embryos in artificially prepared cycles with and without prior gonadotrophin-
althoth the direct endometrial effect does not take place, releasing hormone agonist suppression: a prospective randomized study.

and its bioavailability is only 10% of that found after i.m.  Hum. Reprod.13, 2712-2717.
progestrone (Simoat al., 1993). Moreover, patients receiving Simon, J.A., Robinson, D.E., Andrews, M.€t al. (1993) The absorption of

. . . . oral micronized progesterone: the effect of food, dose proportionality, and
oral progesterone often complain of disturbing side effects, comparison with i.m. progesterorierti. Steril, 60, 26-33.

mainly drowsiness. Based on these considerations, we suggegtitz, J., Devroey, P., Faguer, Bt al. (1992) A prospective randomized
that a programmed cycle based on vaginal progesterone, ascomparison of i.m. or intravaginal natural progesterone as a luteal phase

described herein, is not only simple and successful, but alsg "9 early pregnancy supplemehum. Reprod.7, 168-175. ~
ient to th tients. Th fl | . | Templeton, A., and Morris, J.K. (1998) Reducing the risk of multiple births
more convenient 1o the pauents. € apparently alarming low by transfer of two embryos aften vitro fertilization. N. Engl. J. Med.

plasma progesterone concentrations achieved by the vaginal33g 573-577.

route should be regarded in the light of the probable higheVeeckl, L.L. (1990) ThelmOTDhologbical aSSESS(msé;?Of hun&%ﬂ ?(OC]}'tiS and
: - early concepti. In Keel, B.A., Webster, B.W. (ed§RC Handbook of the

endometrial concentrations. Laboratory Diagnosis and Treatment of Infertilf@RC Press, Boca Raton,

pp. 365-367.
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