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Abstract

Background: There are several reasons behind the choice for the day of embryo transfer. This study addresses the choice of the day
of embryo transfer (cleavage-stage or day 3 versus blastocyst-stage or day 5) and the number of embryos transferred in fresh IVF/

ICSI treatment, along with their potential effects on clinical pregnancy outcomes in post-ovarian-stimulated patients.

Method: This was a single-centre retrospective study carried out at the IVF/Fertility unit of St. Ives Specialist Hospital, Ikeja-Lagos,
Nigeria. The data were retrieved from the electronic medical records of 302 patients who had fresh embryo transfers between 2018
and June 2023. We analyzed the relationship of the day of embryo transfer (D3/D5), the number of embryos transferred and the

maternal age to the clinical pregnancy through multiple regression analysis and statistical significance was achieved at p < 0.05.

Result: With respect to the clinical pregnancy, there was a significant difference between day 5 (OR = 4.180, 95% CI: 2.410 to
7.174) and day 3 embryos transfer (OR = 0.2393, 95% CI: 0.1394 to 0.4149) at p <0.0001. However, neither the number of embryos

transferred, nor the maternal age significantly influence the clinical pregnancy outcome.

Conclusion: Blastocyst-stage or day 5 embryo transfer has shown a favourable clinical pregnancy outcome than cleavage-stage or

day 3 embryo transfer in fresh IVF/ICSI treatment. Also, transferring multiple embryos (blastocyst or cleavage) does not guarantee

successful clinical pregnancy outcomes.
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Introduction

Infertility is a disease characterized by the inability to conceive
or achieve clinical pregnancy after a year of frequent unprotected
sexual intercourse [1]. Consequently, this has led to an increasing
need for in-vitro fertilization/intracytoplasmic sperm injection
(IVF/ICSI) treatment. This treatment typically involves the use of
hormonal drugs to trigger the ovaries to produce supernumerary
oocytes. The oocytes are subsequently collected, fertilized with

sperm in the laboratory, cultured in the incubator, and finally the

selected embryo(s) will be transferred to the uterus (fresh embryo
transfer) or cryopreserved [1,2]. Embryo transfer (ET) can be done
at different stages during embryo development after oocyte re-
trieval. It can be done either on day 2/3 (cleavage stage), on day 4
(morula stage) or 5/6 (blastocyst stage) [3].

Various reasons drive the choice of the day for ET. Historically, as
the embryo culture system evolves, there seems to be a simultane-
ous shift in IVF treatment practice that favours day 5 (blastocyst)
ET [2,4]. Even though extending the duration of embryo culture
to day- 5/6 may be associated with high cost and safety concerns,
blastocyst stage ET closely mimics the fate of an embryo formed
during natural conception [3,5]. Similarly, extended embryo culture

to day 5 allows the embryos to undergo embryonic genomic activa-
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tion, which in turn is often related to the selection of good-quality
embryos [4,6]. Other additional benefits of blastocyst-stage em-
bryos include a greater implantation chance and a better morpho-
logical status that depicts more closely the euploidy state of an

embryo [7].

Conversely, extended embryo culture to day 5 is associated
with a potential risk, which is the failure of blastocyst formation.
Thus, this negatively impacts the blastocyst utilization rate for ET
and increases the rate of cycle cancellation [4,7,8]. Moreover, in
clinical practices, there is yet to be a consensus on the supremacy

of blastocyst over cleavage-stage ET [3].

Several studies do not support fresh embryo transfer due to
several reasons. For instance, clinical evidence showed that fresh
embryo transfer is not ideal because of its association with ovarian
hyperstimulation syndrome (OHSS), adverse perinatal and obstet-
ric outcomes, and low clinical pregnancy rates [6,9]. Nevertheless,
some still argue that freezing embryos for frozen embryo transfer
(FET) is merely an add-on to the typical IVF treatment, which may
not be directly responsible for better maternal and fetal outcomes
[9]. However, some clinics that carry out fresh embryo transfer for
stimulated patients do so majorly due to patient preference, finan-
cial reasons or government funding not covering the freeze-all ap-
proach [9,10].

As complete elimination of fresh embryo transfer might not be
feasible, our focus lies in comprehending the factors that could
potentially influence improve clinical pregnancy in fresh embryo
transfers. We aim to investigate whether the day of embryo trans-
fer and the number of embryos transferred has an impact on the
clinical pregnancy outcome of fresh embryo transfer among stimu-

lated patients.

Materials and Methods
Study design

This was a single-centre retrospective study. It was conducted
at the IVF /Fertility unit of St. Ives Specialist Hospital, Lagos, Nige-
ria. The study was ethically approved by the local hospital ethical
review board. This study was conceptualized based on the hypoth-
esis that blastocyst-stage or D5 ET following oocyte retrieval in
stimulated patients will yield better clinical pregnancy outcomes
compared to patients who had cleavage-stage or D3 ET. We also
hypothesized an increase in pregnancy outcome with multiple
embryo transfer on either D3 or D5) compared to single embryo

transfer.

Sample size
This study population included a total of (n = 302) participants

who were treated for either primary or secondary infertility. The
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minimum sample size for the study was determined from Epitools
(epitools.ausvet.com.au). it was calculated from the input of the
following values: Expected proportion in controls = 0.05, assumed
odd ratio = 4, confidence level = 0.95, desired power = 0.8. From
the result, a minimum of 98 patients per group will be enough to
determine the level of significance between comparable factors in
D3 and D5 fresh ET. However, for this study, the data of n = 166
patients who had D3 ET and n = 136 patients who had D5 ET were
collected. Patients who had Day 4 (morula stage) ET transfer were

excluded.

Data collection

The data required for this study were retrieved from the IVF/
Fertility unit electronic medical records (EMRs). The data of all
fresh IVF/ICSI embryo transfers for stimulated patients after oo-
cytes retrievals between February 2018 to June 2023 were collect-
ed. For the two groups, D3 ET and D5 ET respectively, patients’ in-
formation including the age, number of oocytes retrieved, number
of embryos transferred, and clinical pregnancies was collected and

documented in a Microsoft Excel spreadsheet.

Inclusion and exclusion criteria

The data for this study were exclusively gathered from patients
who underwent ovarian stimulation and oocyte retrieval proce-
dures. To meet the inclusion criteria, these patients needed to have
their embryos transferred either three- or five-days following IVF/
ICSI treatment. Conversely, patients who did not undergo ovar-
ian stimulation for oocyte retrieval and instead had fresh embryo

transfers with donor oocytes were excluded from the analysis.

Procedure

The short protocol for ovarian stimulation was used for all pa-
tients in this present study. Buserelin (Suprefact) was administered
subcutaneously (0.5ml if < 38 years and 0.25ml if > 38 years) daily
to patients on the second day of their menstruation for 10 to 13
days (depending on the size of the follicles on ultrasound imaging).
Simultaneously, HMG (Menogon - Ferring Global) was adminis-
tered (3 ampoules daily if between 25 to 38 years and 4 ampoules
daily if > 38 years) on the third day of menstruation for 10 days
usually. Depending on the sizes of the follicles, hCG is administered
onday 12 or 13.

On the scheduled day for oocyte retrieval, 34 to 36 hours after
the hCG trigger injection, the cumulus-oocyte complex was re-
trieved from the ovaries by aspiration under transvaginal ultra-
sound guidance. After oocyte pick-up in the laboratory, the oocytes
were inseminated either by conventional IVF or ICSI. The fertil-
ized oocytes were cultured using SAGE 1-step HSA culture medi-

um overlaid with paraffin oil (Origio) for either up to 3 or 5 days.
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The cleavage and blastocyst stage embryos were graded based on
Gardner’s criteria [11]. Embryo transfer was done either on day 3
or day 5. For day 3 ET, we selected embryos with at least 6 blas-
tomeres and less than 50% fragmentation. Similarly, for day 5 ET,
mostly embryos with visible trophectodermal cells and inner cell
mass were selected. The ET is generally performed under abdomi-
nal ultrasound guidance with the embryos loaded using a Sure-Pro
Embryo Transfer Catheter. Clinical pregnancy was confirmed by

seeing a gestational sac through abdominal ultrasound.

Data analysis
The data collected were transferred to a Microsoft Excel spread-
sheet. The data were exported to GraphPad Prism 9.0.2, where sta-

tistical analysis for significance (p <0.05) was conducted.

To identify factors that may be associated with clinical preg-
nancy, multiple regression analysis was conducted with clinical
pregnancy as the independent variable and the maternal age,
number of embryos transferred and ET timing (D3/D5) as the de-

pendent variable.

Results
Comparison of a group trait

In this study, 302 fresh ET were conducted, of which n = 166
and n = 136 were cleavage stage (D3) ET and blastocyst stage (D5)
ET.

Comparison of clinical pregnancy rates based on the timing
of ET

The result here shows that the day of ET significantly affects
the clinical pregnancy rate (p < 0.0001). Figure 1 shows the com-
parison of the clinical pregnancy rate between D3 and D5 ET us-
ing Fisher’s exact test. The analysis revealed a strong statistically
significant correlation between the timing of ET and pregnancy
outcome (p < 0.0001). D5 ET had a higher statistically significant
odd of positive pregnancy outcome (OR = 4.180, 95% CI: 2.410 to
7.174) compared to D3 ET (OR=0.2393,95% CI: 0.1394 to 0.4149)

Comparison of clinical pregnancy rates based on the number of

embryos transferred.

This study further explores the relationship between the num-
ber of embryos (D3 and D5) transferred, the maternal age, and
the pregnancy outcome. First, the result (Figure 2) from the lo-
gistic regression analysis revealed that the number of D3 embryos
transferred, the maternal age and their interplay were not statisti-
cally significant predictors of successful pregnancy outcomes. The

confidence intervals and odd ratios of these variables, Age (OR =
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Figure 1: Comparison of the clinical pregnancy outcome between
D3 and D5ET.

* statistically significant difference.

Figure 2: A forest plot diagram showing the odds ratios for the
relationship between the maternal age, number of D3 embryos,

and pregnancy outcomes.

1.034,95% CI: 0.7518 - 1.452, p = 0.8403), Number of D3 embryos
transferred (OR = 3.130, 95% CI: 0.02988 - 451.5, p = 0.6395), and
Age: No of D3 embryos transferred (Interaction Term, OR = 0.9852,
95% CI: 0.8608 - 1.122, p = 0.8237), showed no significant asso-
ciations. Similarly, the parameter estimates of the same variables

revealed no statistically significant associations.

Figure 3 represent the result of a similar statistical analysis on
the impact of the number of day 5 embryo transferred on the preg-
nancy outcomes, indicating that the maternal age (OR = 1.190, 95%
CI: 0.9368 - 1.543, p = 0.1655), number of embryos (OR = 20.94,
95% CI: 0.7529 - 804.1, p = 0.0843) and their interaction (OR =
0.9247,95% CI: 0.8334 - 1.018, p = 0.1219) were also not statisti-

cally significant of predictors of the likelihood of positive pregnan-
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cy outcome. A similar outcome was obtained under the parameter
estimates, which suggests that the variables do not significantly
impact pregnancy outcomes. Figure 4 shows the graphical correla-
tion between the number of embryos (D3/D5) transferred and the

pregnancy outcome.

Figure 3: A forest plot diagram showing the odds ratios for the
relationship between the maternal age, number of D5 embryos,

and pregnancy outcomes.

Figure 4: A graphical illustration of the correlation between
the number of embryos (D3/D5) transferred and the pregnancy

outcome.

Discussion

Although there is evidence showing that fresh embryo transfer
is associated with the risk of ovarian hyperstimulation syndrome
(OHSS) when it results in pregnancy [12]. However, some clinics
may continue with fresh ET if it is the patient’s preference and
there is a low risk of OHSS [13,14].

The benefits of transferring blastocyst-stage embryos versus

cleavage-stage embryos remain a controversial topic. Some stud-
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ies suggest that blastocyst transfer is better, while others report no
significant difference in benefit between blastocyst and cleavage-
stage embryo transfer [5]. Our findings from this study show that
in fresh embryo transfer for patients after ovarian stimulation, the
developmental stages of embryos during ET affect the pregnancy
outcomes. In this study, the comparison of the clinical pregnancy
outcomes between cleavage-stage (D3) and blastocyst-stage (D5)
ET shows that D5 fresh ET resulted in a significant clinical preg-
nancy outcome. This finding aligns with that of the recently pub-
lished Cochrane review by Glujovsky., et al. This Cochrane review
comprising 32 randomized controlled trials (RCTs) reported with
moderate-quality evidence that the rate of clinical pregnancy was
higher with fresh D5 ET than with fresh D3 ET [4]. Perhaps, this
result also supports the claim that blastocysts possess a higher
implantation potential than cleavage-stage embryos [15]. It is not
uncommon to witness a premature spike in progesterone levels in
patients due to ovarian stimulation (regardless of the stimulation
protocol) [16,17]. Studies have shown that this premature eleva-
tion of progesterone (usually during the follicular phase of ovar-
ian stimulation) negatively impacts the histological architecture
and gene expression of the endometrium. This in turn will alter the
endometrial receptivity and negatively clinical pregnancy. Never-
theless, there is evidence showing that the transfer of blastocyst
may improve the chances of clinical pregnancy [16], which is also
seen in our present findings. There is a speculation that extend-
ing embryo culture to the blastocyst stage before transfer may be
beneficial in counterbalancing the endometrial advancement due
to premature spike in progesterone [18,19]. This may be one of
the reasons behind the significant difference in the pregnancy out-
comes between D3 and D5 embryo transfer we saw in our present

investigation.

Interestingly, our investigation suggested that increasing the
number of both cleavage-stage and blastocyst-stage embryos trans-
ferred does not significantly influence pregnancy outcomes. Ogun-
sola,, et al. in their recent study, gave a similar report that transfer-
ring three embryos has no significant advantage over transferring
two embryos [20]. However, our findings also suggested that the
chances of a clinical pregnancy occurring increase (although not
significantly) as the number of embryos transferred increases from
one to three. We observed this trend markedly when analyzing
the pregnancy outcome with D5 ET and the number of embryos.
Furthermore, our findings also aligned with that of Garbhini,, et al.
which supports that more embryos may be required to be trans-
ferred, especially for cleavage-stage embryos, to improve clinical
pregnancy in fresh ET [5]. It is essential to note the risk factors as-
sociated with multiple pregnancies from multiple embryo trans-
fers. The transfer of more than two embryos presents even higher

health risks to the mother and developing fetuses if all embryos
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are implanted [21,22]. So multiple embryos are transferred to con-

senting patients who had been informed of the possible risk.

Age is always an important consideration in IVF treatment. Our
result here showed that for both groups of patients that receive D3
and D5 embryos respectively, the maternal age was not a signifi-

cant determining factor for the pregnancy outcome.

It is important to note that the retrospective approach to this

analysis serve as a limitation to this study.

Conclusion

To optimize the clinical pregnancy outcome for fresh embryo
transfer, it will be beneficial to adopt an extended embryo culture
for D5 ET. The transfer of blastocyst-stage embryos to patients on
day 5 after oocyte retrieval results in higher pregnancy outcomes
compared to cleavage-stage embryos (D3 ET). Although the trans-
fer of multiple embryos should not be encouraged, transferring
multiple blastocyst-stage embryos may increase the odds of posi-

tive clinical pregnancy outcomes.
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