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Abstract

Aim To evaluate the oocyte retrieval rate and blastocyst formation rate with DuoStim protocol in patients belonging to
POSEIDON groups 3 and 4.

Methods This observational, retrospective, single-center study including 90 patients belonging to POSEIDON groups 3 and
4 was conducted at a tertiary care hospital from October 2017 to March 2020. Patients were allocated into two groups based
on POSEIDON classification criteria: group A (POSEIDON group 3) and group B (POSEIDON group 4). DuoStim protocol
was performed with human menopausal gonadotropin (hMG) at 225 IU and 300 IU in groups A and B, respectively. Study
groups were again subdivided by considering the phase in which stimulation had been done [follicular phase stimulation
(FPS) and luteal phase stimulation (LPS)], and then, inference was made accordingly in terms of oocytes retrieval rate and
blastocysts formation rate. Data were compiled and analyzed using statistical software SPSS version 20.

Results The baseline characteristics of two groups were compatible with POSEIDON groups 3 and 4. A significant difference
was found between study groups with respect to age and anti-mullerian hormone levels (p <0.05). Significantly, a greater
number of oocytes and blastocysts were obtained in LPS stage, substantially more in group A (3.69+3.4 vs. 4.52+4.3 and
1.36 +£0.65 vs. 3.17 + 1.84) than group B (2.2+1.36 vs. 3.6 +4.5 and 0.41 £ 0.8 vs. 1.29 +2.04). A greater blastulation rate
(50 vs. 66.7% and 33.3 vs. 50%) and 100% oocyte maturity rate were observed in LPS stage of both the study groups.
Conclusion In patients belonging to POSEIDON groups 3 and 4, the number of oocytes retrieved and blastocyst formation
rate were greater in LPS stage when compared to FPS with DuoStim protocol.
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Introduction

Infertility is the third most serious health concern of the
twenty-first century, and about 60 to 80 million couples suf-
fer from infertility globally due to delayed marriages and
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have been updated with the protocols of luteal phase stimula-
tion (LPS) and, in recent times, the DuoStim protocol (fol-
licular phase stimulation [FPS] and LPS during the same
menstrual cycle). Employment of DuoStim strategies in
patients belonging to POSEIDON groups 3 and 4 is recent
developments [3].

However, limited literature is available on DuoStim pro-
tocol in patients belonging to POSEIDON groups 3 and 4
that might be due to its limited application at clinical set-
tings, as it is time-consuming and expensive [2, 4]. Though
DuoStim protocol does not show significant changes in
all study parameters, majority of the studies comparing
DuoStim and COS protocols have reported better reproduc-
tive outcomes with DuoStim. Here are some previous studies
that compared the oocytes obtained after the FPS and the
LPS stage in DuoStim protocol reported that stimulation
during the LPS stage tends to have a higher number and
good quality of oocytes [5—8]. However, results were weak
or controversial. In addition, it is essential to discuss about
the good quality oocyte retrieval rate from DuoStim protocol
at different doses of gonadotropin. All these considerations
motivated in designing the current research that aimed to
evaluate the oocyte quality and blastocyst formation rate
with DuoStim protocol in patients belonging to POSEIDON
groups 3 and 4.

Methods

This hospital-based, retrospective, comparative study was
conducted at a tertiary care hospital from October 2017 to
March 2020, after obtaining ethical clearance from the ethi-
cal board (ECR/162/2017-10 P2017). A written informed
consent form was obtained from all the study participants
to use their data in scientific publications. This research was
conducted in accordance with the principles of the Declara-
tion of Helsinki.

Data were extracted from the hospital’s repository data-
base. A vigorous analysis was done to retrieve missing infor-
mation and review the quality of the data. Accuracy and
integrity were double-checked to assure appropriateness.

The study included 90 patients belonging to POSEI-
DON groups 3 and 4 with normal uterus, no cervical factor

infertility, no pathology in fallopian tubes, no ultrasonog-
raphy (USG) features of endometriosis and no history
of previous ovarian surgery; hormonal parameters were
measured prior to FPS in order to categorize the study
participants into groups [9]. All these patients under-
went intracytoplasmic sperm injection (ICSI) to rule out
sperm abnormalities. Patients with uterine abnormali-
ties, deranged sperm parameters, pathology in fallopian
tubes, such as hydrosalpinx and cervical factor infertility,
adenomyosis, endometriosis, pelvic adhesions and history
of ovarian surgery were excluded. In addition, patients
who require testicular sperm aspiration (TESA) and per-
cutaneous epididymal sperm aspiration (PESA) were also
excluded from the study.

Patients were allocated into two groups based on POSEI-
DON group 3 and 4 criteria: group A [POSEIDON group
3: age < 35 years, anti-mullerian hormone (AMH) < 1.2 ng/
ml and antral follicular count (AFC) <5] and group B
(POSEIDON group 4: age > 35 years, AMH < 1.2 ng/ml
and AFC <5). In the study, human menopausal gonadotro-
pin (hMG) had been administered in all the patients to rule
out FSH polymorphism at the dose of 225 IU and 300 IU in
groups A and B, respectively. (Same dose of gonadotropin
with fixed days was used in both phases: FPS and LPS.)
All the study participants had received a pre-treatment with
75 mg dehydroepiandrosterone and testosterone gel 1.6%
daily for 3 months to enhance the quality of oocytes.

DuoStim protocol was followed in all the study partici-
pants as shown in Fig. 1. In both follicular and luteal phases,
ovum pickup (OPU) was done only when follicles reached
18-20 mm in diameter. A vaginal USG was done after five
days of first OPU to make a note of follicular size. In patients
with follicular size of minimum 10 mm, LPS was done with
hMG followed by cetrorelix. There were no dropouts after
FPS as all the study participants had been informed and
counseled about need of dual stimulation as a part of study
procedure and consent was obtained for the same. In FPS,
smaller follicles were not aspirated in order to achieve posi-
tive response in LPS. Study groups (A and B) were again
subdivided by considering the phase in which stimulation
had been done (FPS and LPS), and then, inference was made
in terms of oocyte maturity (MII phase oocyte) and blasto-
cyst formation rate.

Fig. 1 Ovarian stimulation with Antagonist OPU Antagonist OPU
DuoStim protocol. FPS fol- 1 l l l
licular phase stimulation, LPS "
luteal phase stimulation, OPU g‘l 1 l 2 I I 6 ‘ I 11 ‘ 12 I 13 \ \ 19 I I 24 ‘ ‘ 29 I 30 ‘ 31 I
ovum pickup A
T TTrigger T TTrigger
FPS (agonist: 0.2 mg triptorelin)  LPS (agonist: 0.2 mg triptorelin)
FPS > < LPS >
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Statistical Analysis

Data were compiled and analyzed using statistical software
SPSS version 20 (IBM Corp, Armonk, USA). Kolmogo-
rov—Smirnov test was used to check the normality of the
data. Categorical variables were represented by frequency
tables and analyzed using Chi-square test. Continuous vari-
ables were represented in the form of mean +standard devia-
tion and analyzed using Student’s t test. p < 0.05 was consid-
ered statistically significant.

Results

The baseline characteristics including women’s age, BMI,
AMH levels and AFC are presented in Table 1. A signifi-
cant difference was found between study groups with respect
to age and AMH levels (p <0.05). Table 2 summarizes the
findings related to cycle parameters and IVF laboratory
outcomes. A greater number of oocytes and blastocysts
were found in LPS when compared to FPS in both the study
groups, substantially more in group A (Table 2). A 100%
oocyte maturity rate was observed in LPS stage of both
study groups (Table 2).

Discussion

The current study evaluated the oocyte retrieval rate and
blastulation rate with DuoStim strategy in patients belong-
ing to POSEIDON groups 3 and 4. Findings from the

Table 1 Baseline characteristics of patients

current study have shown better reproductive outcome with
DuoStim strategy. The POSEIDON group emphasized the
importance of obtaining at least one euploid embryo after
COS as novel primary outcome in IVF [2]. Despite higher
dosage of gonadotropins administered and the prolonged
ovarian stimulation, the number of oocytes retrieved and
blastocysts obtained was substantially greater in LPS stage.

In the current study, the number of oocytes retrieved
and blastulation rate during the LPS stage are significantly
higher than those during the FPS stage with DuoStim pro-
tocol. All these findings are in concordance with previ-
ous studies [4, 7, 10, 11]. Embryos obtained during LPS
stage favor better reproductive outcomes because of higher
estrogen and progesterone levels at LPS stage and tend to
have more synchronous follicular development [12, 13]. In
group B patients, additional oocyte and MII oocytes after
LPS were obtained compared to LPS in group A patients.
These findings are in concordance with previous studies that
have highlighted the superiority of the LPS in these patient
categories, irrespective of the stimulation regimen adopted
[4]. In a retrospective cohort study conducted by Tian et al.,
there was a direct proportion of high AMH levels with an
increased availability of good embryos in patients belonging
to POSEIDON groups 3 and 4. The current study observa-
tions support Tian et al.’s conclusion [2]. Moreover, the LPS
has demonstrated to be more reproductive comparable to
FPS [4, 14, 15].

The current study findings suggests that the LPS increases
the probability of obtaining at least one blastocyst forma-
tion during the DuoStim protocol as the mean number of
blastocysts derived from the LPS was significantly higher
compared to the FPS. However, there is a dearth in the lit-
erature on superiority of DuoStim approach over an isolated
LPS after conventional stimulation in the same ovarian cycle

Variables Group A (n=55)  GroupB (n=35) P [4]. Standing evidence is suggesting that the DuoStim pro-
N 3.1 7 as 160 0.0001 tocol connecting FPS to LPS could be a promising option in
BI%Z I(ykears) 23‘8i 1' . ” 2 "2: ) 0'717 managing patients belonging to POSEIDON groups 3 and 4
AFC( £s) 4‘3 + 1'22 i4 19 081 0.864 and patients found to be POR [16].

@ oEL SED : According to our knowledge, this study is the first
AMH (ng/ml) 0.9+0.36 0.7+0.23 0.002 . . - .

to compare follicular and luteal ovarian stimulation of
AFC Antral follicle count, AMH anti-mullerian hormone the same ovarian cycle in POSEIDON groups 3 and 4
Table 2 Cycle parameters and IVF laboratory outcomes
Parameters Group A P value Group B P value
FPS LPS FPS LPS

Number of oocytes 3.69+3.4 452443 0.000 22+1.36 3.6+4.5 0.000
Number of mature oocytes (MII) 1.8+1.6 44+3.8 0.000 1.3+0.81 2.6+2.8 0.000
Oocyte maturity rate 75% 100% 0.000 66.7% 100% 0.000
Blastulation rate (per fertilized oocyte) 50% 66.7% 0.027 33.3% 50% 0.001
Blastocyst number (per cycle) 1.36 £0.65 317+1.84 0.000 0.41+£0.8 1.29+2.04 0.000

AFC antral follicle count, AMH anti-mullerian hormone
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Table 3 Number of retrieved oocytes and MII oocytes obtained with
DuoStim protocol from the established literature

Studies Number of oocytes Number of MII oocytes
retrieved
FPS LPS FPS LPS

Zhang et al. (2017)
[17]

22+1.6 33+26 203+1.53 3.16+2.55

Zhang et al. (2018) 1.3+£09 18+1.1 - -
(18]

Madani et al. (2019) 1.5+1.1 15+2 14%1.0 1.2+1.6
[19]

Rashtian et al. (2017) 1.6+0.2 1.9+02 1.6+0.2 1.6+0.2

(8]

patients. A recent systematic review with a meta-analyt-
ical approach reported that a higher number of retrieved
oocytes (MD=-0.52, 95% CI=-1.10, 0.05) and MII
oocytes (MD=-0.63, 95% CI=1.18, —0.09) were
observed in the LPS stage with DuoStim protocol in the
mixed population subgroup [16]. Table 3 represents the
number of retrieved oocytes and MII oocytes obtained
with DuoStim protocol from the established literature.
With this study, the approach of DuoStim protocol sug-
gesting the phenomenon that women exhibit multiple (two
or three) waves of folliculogenesis during the same ovarian
cycle demonstrates a beneficial effect in either patients
belonging to POSEIDON groups 3 and 4 or patients with
advanced maternal age.

However, a recent literature reported that a DuoStim
protocol has many weaknesses based on SWOT analysis;
a greater number of stimulations canceled in the luteal
phase, no cost-effectiveness analysis or randomized clini-
cal trials has been conducted till date evaluating the usage
of DuoStim protocol, a freeze-all approach is mandatory,
and it has been performed only in patients with poor prog-
nosis [20].

Limitations and Recommendations

However, this research has its own limitations in being a
single-center retrospective study with limited data. There
were no data found with respect to hormonal parameters
measured prior to FPS and LPS stage. By taking all these
considerations into account, long term randomized con-
trolled trials with a large sample size are needed to confirm
the current study findings and to develop expert consensus
as well.
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Conclusion

In patients belonging to POSEIDON groups 3 and 4, the
number of oocytes retrieved and blastocyst formation rate
were significantly greater in LPS stage when compared to
FPS with DuoStim protocol.
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