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Abstract

Background: For women facing infertility because of polycystic ovary syndrome (PCOS) who haven’t
conceived through timed intercourse or intrauterine insemination, assisted reproductive technologies (ART)
like intracytoplasmic sperm injection (ICSI) offer a path forward. Various ovarian stimulation methods are
employed in ICSI, including protocols using GnRH agonists, GhnRH antagonists, and progestin-primed
ovarian stimulation (PPOS). Administering steroids in the cycle before ICSI can help synchronize follicle
development and schedule the treatment start for women with PCOS.

This research investigates how pretreatment with dydrogesterone alone compares to a combination of
estradiol valerate and dydrogesterone in terms of embryological outcomes and pregnancy rates (both
chemical and clinical) following ICSI in females diagnosed with PCOS.

Results: We noticed no statistically significant differences between the group pretreated with
dydrogesterone only and the group receiving combined estradiol valerate and dydrogesterone. Conception
rates were similar (49.05% vs. 59.15%, P=0.4), as were clinical pregnancy rates (41.5% vs. 51.05%, P=0.4)
and implantation rates (27.12% vs. 32.71%, P=0.65). While the combined estrogen-progesterone
pretreatment (Group Il) showed a trend towards improved ICSI outcomes in PCOS patients, the pregnancy
rate difference compared to dydrogesterone-only pretreatment was not statistically significant. Importantly,
no instances of ovarian hyperstimulation syndrome (OHSS) happened in both groups.

Conclusions: Pretreatment before ICSI, using either dydrogesterone alone or a combination of estradiol
valerate and dydrogesterone, helps schedule cycles, synchronizes follicle growth, yields a high number of
mature (M2) oocytes, enhances conception, implantation, and clinical pregnancy rates, and prevents OHSS
in females with PCOS. Compared to dydrogesterone alone, the combined pretreatment protocol
demonstrated advantages by reducing the gonadotrophin dosage, thereby lessening the cost for patients, and
yielding more oocytes. Furthermore, the combined approach appeared to improve overall ICSI outcomes in
PCOS patients while potentially reducing the rate of multiple pregnancies.

27




Ahmed Salah et al,2025

Vol. 29 NO (3) 2025

Keywords: PCOS, Dydrogesterone, Estradiol valerate, POPS, GnRH antagonist.

DOI : 10.21608/SMJ.2025.395321.1582
Published: September 01, 2025
Corresponding Author: Ahmed Salah

Received: June 24,2025

Accepted: July 25,2025

E-mail: ahmedsalahali37@yahoo.com

Citation: Ahmed Salah. et al., Impact of Pretreatment with Dydrogesterone versus Estradiol Valerate Combined with
Dydrogesterone on ICSI success in women with Polycystic Ovary Syndrome: A Comparative Study

SMJ,2025 Vol. 29 No (3) 2025 27 - 35

Copyright: Ahmed Salah. et al., Instant open access to its content on principle Making research freely available to the public
supports greater global exchange of research knowledge. Users have the right to read, download, copy, distribute, print or share the

link Full texts

Background

Polycystic ovary syndrome (PCOS) is a common
endocrine disorder, impacting approximately 5-7%
of women during their reproductive years and
representing a significant cause of infertility linked
to irregular ovulation within this demographic. ®
The diagnosis typically rests on identifying
ovulatory issues, signs of excess androgens
(hyperandrogenism), and the  characteristic
g)olycystic ovarian appearance on ultrasound scans<
) When women with PCOS struggle to conceive
using standard ovulation induction techniques,
assisted reproductive technologies (ART) become
the next logical step. Among ART procedures like
intracytoplasmic sperm injection (ICSI), various
stimulation protocols are utilized, with GnRH
agonist and GnRH antagonist methods being
particularly common.

Given the irregular menstrual cycles often
associated with PCOS, employing steroid
pretreatment in the cycle just before initiating ICSI
serves several valuable purposes. It helps in
scheduling the start of the treatment cycle,
synchronizes the ovarian follicles' development ,
and potentially enhances both the quantity and
excellence of eggs retrieved, which could E)ositively
influence the overall cycle outcome. © Several
strategies exist for cycle programming. Combined
oral contraceptives (COCs) are effective for timing
menstruation but don’t necessarily increase the
number of eggs collected.  in fact, some evidence
suggests COC pretreatment might correlate with
decreased clinical pregnancy rates in cycles using
fresh embryo transfers. © Synthetic progestogens
present another option, valued for their strong
ability to suppress pituitary gonadotrophin release
©®:and have been linked to more clinical pregnancy
rates compared to COCs, placebo, or no
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pretreatment. ' Additionally, administering natural
estrogens during the luteal phase has shown
promise in improving follicular synchronization,
potentially leading to the retrieval of more oocytes.
® Interestingly, Research has shown that women
with PCOS using COCs for cycle regulation
experienced reduced frequencies of live births
following frozen embryo transfer as opposed to
progestin-using or spontaneously occurring cycles,
while this difference was not observed in fresh
transfer cycles. ©

lately, the progestin-primed ovarian stimulation
(PPQOS) protocol has emerged as an effective and
safe approach for PCOS patients. It successfully
decreases the chance of developing ovarian
hyperstimulation  syndrome  (OHSS)  without
negatively impacting clinical results. ® Both the
GnRH antagonist and PPOS protocols share
beneficial characteristics for managing PCOS cases
during ICSI. ¥ They both effectively reduce OHSS
risk, significantly prevent premature luteinizing
hormone (LH) surges, and are compatible with a
‘freeze-all’ embryo strategy.

Dydrogesterone (DYD) ®® ) is a synthetic
progestogen  that closely  mirrors  natural
progesterone in its structure and effects % It
exhibits minimal androgenic or glucocorticoid
activity and lacks antiandrogenic effects .
distinguishing it from other progestins like
Levonorgestrel (LNG) and Norgestrel (NG), which
possess some androgenic properties.

This study was designed to compare the impact of
pretreatment using dydrogesterone alone versus a
combination of  estradiol valerate  and
dydrogesterone on key embryological measures, as
well as on chemical and clinical pregnancy success
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rates, following ICSI treatment in females
diagnosed with PCOS.

Methods

This investigation was conducted as a prospective,
randomized, interventional, multicentric study,
adhering to the CONSORT 2010 Statement
guidelines (Trial Registration: NCT05300841 at
www.ClinicalTrials.gov). The research took place
across multiple Assisted Reproductive Technology
(ART) centers located in Sohag.

Between May 1, 2022, and May 1, 2023, we
recruited women diagnosed with Polycystic Ovary
Syndrome (PCOS) who were scheduled for
Intracytoplasmic Sperm Injection (ICSI). Only
those who fulfilled the precise inclusion
requirements and gave their informed consent to
participate in the study were accepted.

Participant Selection:

Inclusion required women diagnosed with PCOS
based on the Rotterdam criteria (2003), after ruling
out other conditions causing hyperandrogenism like
Cushing syndrome, congenital adrenal hyperplasia
(CAH), and hypothyroidism. Participants were aged
between 18 and 42 years and were undergoing
either their first ICSI cycle or their second cycle
following a previously successful treatment. At
least endometrial thickness of 7mm on the day of
maturation trigger was also necessary.

Exclusion criteria involved several factors: Follicle-
Stimulating Hormone (FSH) levels below 12 1U/L,
presence of hydrosalpinx identified via ultrasound,
uterine abnormalities such as fibroids or a septate
uterus, significant male factor infertility (abnormal
semen parameters), uncontrolled systemic diseases
(diabetes, liver, or renal disease), a history of severe
ovarian hyperstimulation syndrome (OHSS),
previous malignancy or borderline ovarian
pathology, or diagnosed endometriosis.
Randomization and Pretreatment Protocols:
Eligible women were divided into two pretreatment
groups at random using a sealed envelope method.
Group | received dydrogesterone (Duphaston,Abott
Healthcare, Egypt) 20 mg daily for 10 days, starting
10 days before the anticipated start of their
menstrual period in the cycle preceding the ICSI
treatment. Group Il received the same
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dydrogesterone regimen (20 mg/day for 10 days)
combined with estradiol valerate (white tablets of
cycloprognova, Bayer Shering,Germany) 2 mg
daily for the same 10-day duration.

Following the pretreatment phase and the onset of
withdrawal  bleeding, hormonal levels and
ultrasound assessments were performed on day 2.

Protocols of Ovarian Stimulation for

ICSI:

Two distinct stimulation protocols were employed:
1. Fixed GnRH Antagonist Protocol: Daily
subcutaneous injections of Cetrorelix (cetrotide,
Merck Serono , Italy ) (0.25 mg) commenced on the
6th day of ovarian stimulation. Concurrently, either
recombinant FSH (Gonapure ,MINAPHARM
,Egypt) or highly purified human menopausal
gonadotropin (Menopur, FERRING PHARMA,
Switzerland) was administered daily at a dose of
150-225 U, starting from day 3 of the menstrual
cycle. Follicular growth was monitored via
ultrasound every 2-3 days, beginning after 5 days of
gonadotropin injections.

2. Progestin-Primed Ovarian Stimulation
(PPOS) Protocol: Patients received daily
intramuscular injections of Rec. FSH (Gonapure
,MINAPHARM ,Egypt) or hMG (Menopur,
FERRING PHARMA, Switzerland) (150-225 1U)
alongside oral dydrogesterone (Duphaston,Abott
Healthcare, Egypt) (20 mg/day) starting from day 3
of the menstrual cycle and continuing until the day
ovulation was triggered. The gonadotropin dose was
modified after day 5 according to ovarian response,
monitored through serum hormone levels and
transvaginal ultrasound.

In  both protocols, gonadotropin doses were
individualized based on ovarian response.
Treatment with gonadotropins and either the GnRH
antagonist or dydrogesterone continued every day
until the requirements for initiating the maturation
of the final oocyte were fulfilled.

Triggering Final Oocyte Maturation:

Trigger of ovulation was done using a GnRH
agonist (Decapeptyl 0.2 FERRING PHARMA,
Switzerland) ) when ultrasound monitoring
indicated that minimally two follicles had reached
18 mm in diameter or three follicles had reached 17
mm.



Ahmed Salah et al,2025

Vol. 29 NO (3) 2025

Oocyte Retrieval and Embryo Culture:

Under the direction of transvaginal ultrasonography,
oocyte retrieval (OR) was carried out.
approximately 36 hours after the GnRH agonist
trigger. All follicles larger than 10 mm in diameter
were aspirated. The collected follicular fluid was
processed in HEPES-buffered medium at 37°C.
Aspirated oocytes underwent ICSI. Embryo quality
was assessed on day 2 or 3 based on blastomere
number, regularity, and fragmentation. All viable
embryos were cultured to the blastocyst stage (day 5
or 6) and subsequently cryopreserved (vitrified) for
future transfer.

Endometrial Preparation for Frozen Embryo
Transfer (FET):

Preparation of endometrium for FET was done
using a step-up oral estradiol valerate protocol.

In the protocol , estradiol valerate 2 mg daily in
days 1:4 of cycle then 4 mg daily in days 5:8 of
cycle then 6 mg daily until day 15 .

Measurement endometrial thickness was done on
day 10 of estrogen administration; cycles were
cancelled if the thickness was less than 7.0 mm.
Progesterone supplementation commenced on the
morning of day 15. The timing of the FET was
coordinated according to the start date of
progesterone and the developmental stage (day) of
the cryopreserved blastocyst.

Embryo Transfer and Luteal Phase Support:

Blastocyst transfer occurred on the fifth day
following the initiation of progesterone. Any
remaining suitable embryos were vitrified. Luteal
phase support consisted of vaginal micronized
progesterone (Prontogest 400 mg) administered
twice daily, supplemented with progesterone
injections every three days, continuing until the
pregnancy test. If pregnancy was confirmed, this
support was maintained until 10 weeks of gestation.

Pregnancy Assessment:

After oocyte retrieval, serum B-hCG levels were
assessed 14 days later. A level above 10 U/L was
considered indicative of pregnancy. A B-hCG level
greater than 50 1U/L without ultrasound proof of a
gestational sac was considered biochemical
pregnancy. Clinical pregnancy was ensured by
transvaginal  ultrasound visualization of a
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gestational sac containing a fetal pole with cardiac
activity at or after 7 weeks of gestation.

Outcome Measures:

The clinical pregnancy rate (CPR), which is the
number of clinical pregnancies per 100 embryo
transfer cycles, was the primary outcome measure.
Secondary outcomes included: total gonadotropin
(hMG) dose and duration of stimulation, endocrine
profile dynamics during stimulation, incidence of
moderate-to-severe OHSS, number of oocytes
retrieved, and other pregnancy-related outcomes
such as conception rate (positive B-hCG tests per
transfer cycle), biochemical pregnancy loss rate,
implantation rate (gestational sacs per transferred
embryo), multiple pregnancy rate (multiple
gestations per clinical pregnancy), and ectopic
pregnancy rate (ectopic pregnancies per transfer
cycle).

Statistical Analysis:

R program (version 4.2.3) was utilized for data
analysis. If necessary, independent-sample t-tests or
paired t-tests were used to compare the continuous
data, which were displayed as mean + standard
deviation (SD). The chi-square test or Fisher's exact
test, if required, were used to compare the
categorical data, which were presented as
frequencies and percentages. A p-value of less than
0.05 was considered statistically significant.

Results

Our study included a total of 102 women diagnosed
with Polycystic Ovary Syndrome (PCOS). These
participants were divided into two groups based on
the method used to induce menstruation before
ovarian stimulation for ICSI. Group | consisted of
53 women who used dydrogesterone alone, while
Group Il comprised 49 women who received a
combination  of  estradiol  valerate  and
dydrogesterone for pre-cycle treatment (Figure 1).
Baseline Characteristics:

A comparison of the two groups' baseline
characteristics showed no discernible changes
(Table 1). The age range and mean age were
comparable (Group I: 20-42 years, mean 29 + 5;
Group II: 18-40 years, mean 28 * 4; P=0.4). Parity
distribution was also similar, with the majority in
both groups being nulliparous (Group 1. 77%;
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Group IlI: 76%; P>0.9). There was no significant II: mean 5.29 = 3.738 years; P=0.4), nor did the
difference in the length of infertility between the type of infertility (Primary infertility: Group I: 57%;
groups (Group I: mean 5.54 £ 2.977 years; Group Group 1l: 65%; P=0.4).

Table 1: Basic characteristics of the studied groups

Variable Group | (n=53) | Group Il (n=49) | P-value
Age (years) 0.4
- Range 20 - 42 18 - 40

- Mean + SD 29+5 28+ 4

Parity >0.9
- Nullipara 41 (77%) 37 (76%)

- Primipara 8 (15%) 9 (18%)

- Multipara 4 (7.5%) 3 (6.1%)

- Grandmultipara 0 0

Infertility duration (years) 0.4
- Range 1-17 1-20

- Mean = SD 5.54 £2977 5.29 £ 3.738
Infertility type 0.4
- Primary 30 (57%) 32 (65%)

- Secondary 23 (43%) 17 (35%)

Ovarian Stimulation and Embryological Outcomes:
Significant differences emerged when comparing the ovarian stimulation and embryological outcomes (Table 2). Women
in Group Il (combined pretreatment) required a significantly lower total dose of gonadotropins (hMG) compared to Group
| (dydrogesterone alone) (1864 + 321 U vs. 2114 + 401 1U; P<0.001). Correspondingly, the duration of stimulation was
significantly shorter in Group Il (9.5 + 1.1 days vs. 10.4 + 1.3 days; P<0.001). Endometrial thickness on the day of the
trigger was comparable between the groups (10.1 + 1.1 mmvs. 9.9 + 1.2 mm; P=0.4).
Regarding oocyte retrieval, Group |l yielded a significantly higher number of total oocytes compared to Group | (18.1 £
4.1 vs. 16.2 + 3.9; P=0.02). The number of mature MII oocytes was also significantly greater in Group Il (14.1 £ 3.5
vs. 12.5 + 3.1; P=0.02), leading to a significantly higher oocyte maturation rate in this group (77.9% vs. 77.1%; P=0.03).
Fertilization rates were similar between the groups (75.9% vs. 75.2%; P=0.6). Consequently, Compared to Group I, Group
Il generated a noticeably greater quantity of high-quality embryos (6.1 + 1.9 vs. 5.1 + 1.5; P=0.003).
Crucially, no cases of moderate or severe Ovarian Hyperstimulation Syndrome (OHSS) were reported in either treatment
group.

Table 2: Ovarian Stimulation and Embryological Outcomes

Variable Group | (n=53) | Group Il (n=49) | P-value
Total hMG dose (1U) <0.001
- Mean + SD 2114 + 401 1864 + 321

Duration of stimulation (days) <0.001
- Mean + SD 104+1.3 95+1.1

Endometrial thickness (mm) 0.4

- Mean + SD 99+1.2 101+1.1

Total oocytes retrieved 0.02

- Mean £ SD 16.2 £3.9 18.1+4.1

MI 1 oocytes retrieved 0.02

- Mean + SD 125+3.1 141+ 35
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Oocyte Maturation Rate (%) 0.03
- Mean 77.9%

Fertilization Rate (%) 0.6

- Mean 75.9%

Good quality embryos 0.003
- Mean £ SD 51+£15 6.1+1.9
Moderate/Severe OHSS (No. (%)) 0 (0%) 1

Note: Original Table 2 (Ultrasound and hormonal assessments) and Table 3 (Days of stimulation and total gonadotrophin
dose) from the source document appear to contain conflicting or partially overlapping data with the Results text and
subsequent tables. The table above synthesizes the key stimulation and embryological outcomes based primarily on the
Results text description and the likely intended data from original Tables 3 , renumbered for clarity.

Pregnancy Outcomes:

Table 3: Pregnancy Outcomes

Variable Group I (n=53) | Group Il (h=49) | P-value
Conception rate (No. (%)) 26 (49.05%) 29 (59.15%) 0.4
Biochemical Pregnancy loss (No. (%0)) | 3 (5.7%)* 4 (8.16%) >0.9*
Clinical Pregnancy rate (No. (%)) 22 (41.5%) 25 (51.05%) 0.4
Implantation rate (%) 27.12% (32/118) | 32.71% (35/107) | 0.65
Multiple pregnancy rate (No. (%0)) 10 (45.45%)** | 10 (40%)** 0.5**
Ectopic pregnancy (No. (%)) 1 (1.89%) 0 (0%) 1

Note: Biochemical loss rate calculation adjusted based on conception and clinical pregnancy numbers. P-value
from original text maintained. **Note: Multiple pregnancy rate calculation appears inconsistent in the original
text (denominator seems to be clinical pregnancies, but percentages don’t align perfectly). Values and P-value
from original text maintained. * Original Table 5 data used.

Discussion

Polycystic Ovary Syndrome (PCOS) presents
unique challenges in assisted reproductive
technology (ART), particularly concerning ovarian
stimulation and cycle management. The irregular
cycles common in PCOS often necessitate
pretreatment strategies to synchronize follicular
development and schedule Intracytoplasmic Sperm
Injection (ICSI) cycles effectively. Our study aimed
to shed light on the comparative effectiveness of
two such pretreatment approaches: dydrogesterone
alone versus a combination of estradiol valerate and
dydrogesterone.

The findings indicate that while both pretreatment
methods successfully facilitated ICSI cycles in
females with PCOS, the combined regimen of
estradiol valerate and dydrogesterone demonstrated

notable advantages in  ovarian  response.
Specifically, women receiving the combined
pretreatment required significantly less

gonadotropin medication and a shorter stimulation
32

duration to achieve follicular maturity. This
reduction in medication dosage carries important
clinical implications, potentially lowering treatment
costs and reducing the overall medication burden
for patients, a significant consideration in the often
expensive landscape of ART.

Furthermore, = Comparing  the  combination
pretreatment group to the dydrogesterone-only
group, the former produced more mature (MII)
oocytes and more total oocytes. This improved
oocyte vyield translated into a higher number of
good-quality embryos available for potential
transfer or cryopreservation. While the exact
mechanisms underpinning this enhanced response
require further elucidation, it might relate to better
follicular synchronization or a more favorable
endocrine environment created by the combined
estrogen and progestin priming.

Despite these significant differences in ovarian
response and embryological outcomes, the ultimate
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clinical endpoints — conception rate, clinical
pregnancy rate, and implantation rate — did not
show statistically significant differences between
the two groups. Both protocols resulted in
encouraging pregnancy outcomes, highlighting their
viability as pretreatment options for this patient
population. It is worth noting, however, that the
combined group showed a numerical trend towards
higher pregnancy and implantation rates, alongside
a lower (though not statistically significant) rate of
multiple pregnancies. Larger-scale studies might be
needed to determine if these trends represent
clinically meaningful differences.

An essential finding of our study was the complete
absence of moderate or severe Ovarian
Hyperstimulation Syndrome (OHSS) in both
groups. Preventing OHSS is a critical goal in
stimulating PCOS patients, who are inherently at
higher risk  for this complication. Both
dydrogesterone-only and combined pretreatment,
when used in conjunction with GnRH agonist
triggering (as employed in our study, likely
alongside a freeze-all strategy implied by the
methods), appear to be safe strategies in this regard,
effectively mitigating OHSS risk.

Comparing our results with existing literature, the
use of progestins for cycle programming and
pituitary suppression (as in PPOS protocols or
pretreatment) is increasingly  recognized.
Dydrogesterone, specifically, offers a profile similar
to natural progesterone with minimal androgenic
side effects ** . making it an attractive option.
The addition of estradiol in the pretreatment phase,
as explored in our Group Il, aligns with evidence
suggesting  estrogen can improve follicular
synchronization. ) Our finding that combined
pretreatment reduced gonadotropin requirements
resonates with the goal of optimizing stimulation
efficiency.

Although our study offers insightful information, it
should be noted that it has several limitations. The
sample size, although involving over 100
participants, might not have been large enough to
detect smaller, yet potentially clinically relevant,
differences in pregnancy rates between the groups.
Future research involving larger cohorts could
provide more definitive conclusions regarding the
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comparative impact on live birth rates, which
remains the ultimate measure of success in ART.

In  conclusion,  both  pretreatment  with
dydrogesterone alone and pretreatment with
combined estradiol valerate and dydrogesterone are
effective and safe strategies for managing ICSI
cycles in women with PCOS. They facilitate cycle
scheduling, synchronize follicular growth, yield
good numbers of mature oocytes, support favorable
pregnancy outcomes, and crucially, prevent OHSS.
However, the combined estradiol valerate and
dydrogesterone protocol offers distinct advantages
by significantly reducing gonadotropin
requirements and enhancing oocyte yield,
potentially making it a more efficient and cost-
effective option for this patient group, while also
showing a trend towards fewer multiple
pregnancies.
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