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ABSTRACT

Objective: To compare the effectiveness of the vaginal ring and vaginal progesterone
capsules in supporting the luteal phase in in vitro fertilization procedures. Methods:
Retrospective study that evaluated pregnancy outcomes in female recipients of
embryos obtained from donation of both gametes by comparing the effectiveness
of the vaginal ring and vaginal progesterone capsules in supporting the luteal phase
in in vitro fertilization procedures. Results: Thirty-eight women used the vaginal ring
and 46 applied vaginal capsules as luteal phase support. Similar rates of implantation
(36.5% versus 36.9%), clinical pregnancy (52.6% versus 50.0%) and live birth (50.0%
versus 45.7%) were found. Conclusions: Similar implantation, clinical pregnancy and
live birth rates were found with the use of the vaginal ring and vaginal progesterone
capsules in the support of the luteal phase in in vitro fertilization procedures. Due to
the convenience of its use and adequate pregnancy rates, the progesterone vaginal
ringisanimportantalternativeinthe support of the luteal phaseinin vitro fertilization.
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RESUMEN

Objetivo. Comparar la efectividad del anillo vaginal y las capsulas vaginales de
progesterona en el soporte de la fase lUtea en procedimientos de fertilizacién in vitro.
Métodos. Estudio retrospectivo que evalué los resultados de embarazo en mujeres
receptoras de embriones logrados de donacién de ambos gametos al comparar la
efectividad del anillo vaginal y las capsulas vaginales de progesterona en el soporte
de la fase lutea en procedimientos de fertilizacion in vitro. Resultados. 38 mujeres
usaron el anillo vaginal y 46 aplicaron las capsulas vaginales como soporte de la
fase lUtea. Se hall6 tasas similares de implantaciéon (36,5% versus 36,9%), embarazo
clinico (52,6% versus 50,0%) y nacido vivo (50,0% versus 45,7%). Conclusiones. Se
hallé tasas similares de implantacién, embarazo clinico y nacido vivo con el empleo
del anillo vaginal y las capsulas vaginales de progesterona en el soporte de la fase
litea en procedimientos de fertilizacion in vitro. Debido a la comodidad de su uso 'y
a las adecuadas tasas de embarazo, el anillo vaginal de progesterona se constituye
como una alternativa importante en el soporte de la fase IUtea en la fertilizacién in
vitro.

Palabras clave. Fase luteinica, soporte, Progesterona, Anillo vaginal, Fertilizacion in
vitro

INTRODUCTION

During the menstrual cycle, from the follicular phase to the luteal phase,
the endometrium develops modifications directed towards the implan-
tation process. Under the influence of LH, the granulosa cells produce
progesterone (P) that induces the secretory transformation of the endo-
metrium with thickening and increased vascularization. After ovulation,
the corpus luteum develops biochemical and morphological changes
known as 'luteinization' and produces P. In the presence of pregnancy,
the trophoblast secretes chorionic gonadotropin which acts in the ova-
ry, maintaining and stimulating the corpus luteum for the production
of estradiol and P until the seventh week of pregnancy, and then these
hormones are produced by the placenta.

In vitro fertilization (IVF) procedures are accompanied by luteal defi-
ciency. This was thought to be caused by follicular aspiration®. To im-
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prove IVF efficiency, IVF is associated with ovar-
ian stimulation with gonadotropins to achieve a
large number of oocytes, but with the produc-
tion of supraphysiological levels of estrogens
and P, inhibition of LH and FSH secretion in the
pituitary gland, and endometrial modifications.
Additionally, 15% of IVF patients may experience
a premature LH peak and GnRH analogues are
used to prevent this. However, this results in in-
adequate P and estrogen levels that affect the
endometrium and the implantation process®.

This is why luteal phase support (LPS) is essential
in IVF cycles and is achieved mainly with the use
of P, which can be natural or synthetic and admin-
istered through different routes: intramuscular P
(IMP), oral or vaginal capsules (VC), vaginal gel or
vaginal ring (VR). LPS is recommended until the
end of the first trimester of pregnancy. However,
some researchers suggest that SFL could be dis-
continued upon positive pregnancy test.

Female recipients of donated oocytes have lit-
tle or no ovarian function. In them, P support is
used as a hormone replacement, because this
hormone is insufficient or is not produced. In
this group as well as in patients receiving de-
layed transfer (thawing and embryo transfer),
the use of depot GnRH agonists is recommend-
ed to inhibit ovarian function and avoid inter-
ference of endogenous estradiol with the use of
synthetic estradiol.

The drugs and routes of administration of P for
LPS must allow the adequate and correct use by
the patient, avoiding gastrointestinal side effects
and the effect of the first hepatic pass that low-
ers P levels and leads to the need for high doses
of drug. The VR is an easy-to-insert device that
provides continuous release of P with sufficient
serum and local levels for a long period of time.

The present study compares the effectiveness
of VR to VCs in LPS in female recipients of em-
bryos derived from donated oocytes and sperm.

METHODS

The present is a retrospective study in female
recipients of embryos achieved by IVF from do-
nated oocytes and sperm, from April 2014 to
March 2021, at the Centro de Fertilidad y Gine-
cologia del Sur, in Cusco, Peru.
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The ethical committee of our institution ap-
proved the study and all patients signed the in-
formed consent for the performance of the pro-
cedure and for the use of their data.

We used the OpenEpi program, calculating a
sample size of 37 patients for each group, con-
sidering a confidence level of 95% and a power
of 80%. The allocation of patients to each group
was randomized, depending on the availability
of VR in our country.

Oocyte donor women received ovarian stimu-
lation with human menopausal gonadotropin
or recombinant FSH in association with GnRH
antagonists in a flexible protocol. Follicular de-
velopment was followed by vaginal ultrasound
and follicular aspiration was performed 36
hours after administration of human chorionic
gonadotropin or GnRH agonist. Follicular aspira-
tion was done with a single lumen needle under
ultrasound guidance. We performed intracyto-
plasmic sperm injection (ICSI) in all oocytes; se-
men samples from the bank were thawed and
prepared under density gradients and placed in
10 pL drops in the ICSI dish.

Life-Global™ culture medium was used for
gamete manipulation, and embryos were con-
tinuously cultured in AstecTM EC-6S or K-Sys-
temTM G210 InviCell mini-incubators at 9.0%
CO2 concentration and 37°C temperature. After
16 hours, fertilization was evaluated and the
embryos were placed in culture dishes until the
blastocyst stage.

In the recipient patients, 3.75 mg of leuprolide
acetate (Lorelin) was applied intramuscularly one
week before the onset of menstruation. They used
oral estradiol valerate in ascending doses from 2
to 12 mg daily from the first day of menses until an
endometrial thickness > 6 mm was achieved.

38 patients used VR and 46 used VC. The gener-
al characteristics of the patients were similar in
both groups (Table 1).

In the VR group, patients applied the ring (Fer-
tiringTM, Silesia or ABL Pharma) in the vaginal
fundus the day before oocyte aspiration until
11 weeks of gestation and 400 mg of micronized
natural P (MPN) was added daily in the vagina
from week 9 to week 11 of gestation.
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In the VC group, patients started vaginal appli-
cation of 800 mg PNM (UtrogestanTM, Ferring,
Geslutin PNMTM, Tecnofarma or ProgendoTM,
Gynopharm) from the day before follicular aspi-
ration until week 9 of pregnancy, and then only
400 mg PNM until week 11 of pregnancy.

Embryo transfer (ET) was performed under ab-
dominal ultrasound guidance, with a full blad-
der, using a flexible catheter and providing phys-
ical rest for 45 minutes. After 13 days after the
ET, B-hCG was measured, and in case of a posi-
tive result, a vaginal ultrasound was done after
one week and the patient continued prenatal
control.

The implantation rate (IR) was defined as the
number of embryos with cardiac activity present
over the number of embryos transferred. The
clinical pregnancy rate (CPR) was the number of
patients with active embryo over the number of
patients with ET. The live birth rate (LBR) was de-
fined as the number of patients with delivery of
a neonate showing some sign of life - indepen-
dent of their gestational age® - over the number
of patients with ET.

The statistical significance of the differences
found was analyzed with Fisher's exact test.

REesuLTs

Both VR and VC groups had similar pregnan-
cy rates: IR (36.5% vs. 36.9%, p = 1.0000), CPR
(52.6% vs. 50.0, p = 0.8299) and LBR (50.0% vs.
45.7%, p = 0.8266), with no statistically signifi-
cant differences (Table 2).

TABLE 1. CHARACTERISTICS OF THE STUDY POPULATION.

| VRm=33 | VCin=46) |

Age (years-old) 433(36-50,5D3911) 415 (28-49,5D 3787)
Parity
0 71.8% 68.9%
21 22.2% 311%
Previous abortion

0 52.8% 46.7%
21 47.2% 533%

195 200

AT (13,50 0399) (13, 5D 0.422)
Single embryo transfer 4(105%) 4(87%)
Endometrial thickness (mm) 7.8 (5-12, SD 1.430) 82 (5-12,SD 1.554)

VR=vaginal ring, VC=vaginal capsules, SD=standard deviation, mm=millimeters

DiscussioN

Since the birth of Louise Brown in 1978, IVF has
spread around the world to assist in the treat-
ment of couples with infertility. Lucena report-
ed the birth of the first baby achieved by IVF
in Latin America in 1984, in Colombia. Noriega
and Prazak initiated IVF in Peru in 1989, and our
CFGS center achieved the first IVF baby in the
Peruvian Andes in 2005®. Currently, more than
100,000 IVF cycles are performed each year in
Latin America®.

In the CFGS, in 2020, 70% of IVF cycles were the
product of ovodonation (from 2005 to 2015,
44.6% were products of ovodonation)®, in con-
trast to 18.1% in Latin America®. Because recip-
ient patients have little or no ovarian function,
the LPS is determinant and is used as a replace-
ment in them.

Different alternatives for LPS have been evaluat-
ed and used. P is the most commonly used, but
also hCG (stimulates P production) and GnRH
agonists (restores LH levels and provides natural
LPS) are options for LPS™. NPM vaginally is used
safely and with good results and has similar ef-
fect as IMP in LPS. Shapiro compared vaginal gel
P with NPM in thawed embryo transfer and found
similar results in IR (45.6% vs. 46.4%, respective-
ly), CPR (60.5% vs. 61.7%, respectively) and LBR
(48.9% vs. 49.1%, respectively)®. Oral administra-
tion of P does not achieve good absorption. How-
ever, in recent years, oral use of synthetic didro-
gesterone had similar results to vaginal P©-4,

Vaginal P is the most widely used in the world
for LPS in IVF. Vaisbuch obtained data from 408
centers in 82 countries, concluding that vaginal
P is used in 90% of the centers (77% as a single
drug and in 17% combined with IMP), in 80% of
the cycles LPS is initiated on the day of follicular

TABLE 2. PREGNANCY RATES USING VR or VC As LFS.

| VR(m=33) | vCin=45 | p

B-hCG positive 737%28 /38 652%30/ 46 0.4805
IR 36.5% 27/ 74 36.9%34/92 1.0000

CPR 526%20/38 50.0% 23/ 46 0.8299

LBR 50.0%19/38 457% 21/ 46 0.8266

p-value is calculated through Fisher's exact test
VR=vaginal ring, VC=vaginal capsules, LPS= luteal phase support, IR= implanta-
tion rate, CPR= clinical pregnancy rate, LBR= live birth rate
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aspiration, hCG as a single drug is not used as
LPS, and in 72% of the cycles LPS is administered
up to 8-10 weeks of gestation or more!.

Because the vaginal epithelium has a high per-
meability to P and the ease of application of
products by this route, it is possible to achieve
continuous drug release with low daily doses®.
VC contain small P particles (SPP), providing a
larger surface area and better absorption. These
characteristics allow high bioavailability of P in
the uterus with minimal metabolic and vascular
effects (‘uterine first-pass effect').

The VR is a silicone (polysiloxane) device, flexible
enough for easy insertion, rigid enough to stay in
place and soft enough to avoid abrasion of the
epithelium. Silicones are a type of synthetic poly-
mers with a backbone made of repeating bridges
of silicone and oxygen, this repeating unit being
called siloxane. The main characteristics of sili-
cones are their chemical stability, low surface en-
ergy and hydrophobicity. Due to their biocompat-
ibility and low toxicity, silicones are widely used in
the manufacture of medical products that remain
in direct contact with the human body®.

The VR contains P molecules that are homoge-
neously dispersed in silicone. After insertion,
the entire surface of the ring is in contact with
the vaginal epithelium, and in a first phase there
is an explosive release of P molecules separated
from the crystal lattice; in a second phase, the P
molecules near the ring surface move through
the silicone into the vaginal fluid or into the in-
terstitial fluid of the vaginal epithelium.

The VR contains 1 g of natural P, provides a con-
tinuous release of 10 mg of P daily, achieving
serum concentrations of 3.14-6.28 ng/mL (10-20
nmol/L) for 90 days"”.

Inaninvitro model, Dragonas compared two types
of silicone VRs with different wall thicknessand 1 g
of pure micronized P and found a P linear release
of 0.34 ng/hour, with no difference between the
two ring types. He then used the thick-walled ring
for an in vivo model, finding elevation of serum P
concentration from 2 hours of VR insertion and
remaining elevated until 24 hours of observation,
with a mean of 1.38 ng/mL (4.39 nmol/L)"®,
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Zegers-Hochschild first reported the use of
VR for LPS in 2000. She compared VR with
daily application of IMP and found similar
CPR (36.6%) in 505 IVF patients with own oo-
cytes. But in 153 oocyte donation recipients,
he found better IR (19.9% versus 11.6%, p =
0.006) and CPR (39.8% versus 28.6%, respec-
tively)”). Another experience of the use of VR
in LPS was performed by Schwarze, in 2013,
in intrauterine insemination couples, find-
ing better CPR in the group that used VR, al-
though without statistically significant differ-
ences (19.1% in the VR group and 11.3% in the
group without LPS),

Stadtmauer performed endometrial biopsies in
patients receiving ovodonation and under the
administration of VR or P vaginal gel as LPS, find-
ing a secretory phase in all of them. Then, in a
pilot study with embryo transfer, he achieved
pregnancy in 4 of 5 patients with VR and only
in 1 of 4 patients who used the vaginal gel®®. In
2013 he compared the use of VR and P vaginal
gel as SFL in 1,297 IVF patients, finding similar
CPR (45%), miscarriage and LBR@",

We compared VR and CV as LPS in patients re-
ceiving embryos obtained from donated oocytes
and sperm, finding similar IR (36.5% vs. 36.9%,
respectively), CPR (52.6% vs. 50.0%, respectively)
and LBR (50.0% vs. 45.7%, respectively), with no
statistically significant differences (Table 2).

Due to the ease of use, the application of VR guaran-
tees treatment compliance, requiring only one vagi-
nal insertion, releasing P continuously and sufficient-
ly as LPS for IVF procedures, avoiding high doses of
hormones and the discomfort of daily application.

CoNCLUSION

LPS is crucial in IVF procedures, with vaginal P
being the most commonly used option for this
purpose. In our study, we evaluated the effec-
tiveness of VR compared to P VCs in patients re-
ceiving embryos achieved from donated oocytes
and sperm. P VR provides optimal LPS, with sim-
ilar IR, CPR, and LBR as VCs. Due to its ease of
use and prescription compliance, minimal side
effects and adequate release of P, VR presents
itself as a good alternative LPS in IVF patients.
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