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..rate were taken as secondary outcomes. Pre-audit (Group-1) and post-audit
(GrouP-2) outcomes were compared by paired T-test. The change in compli-
ance rate was calculated as (Average Compliance after 2nd Audit – Average
compliance in 1st Audit)/ Average Compliance after 2nd Audit*100. All
p< 0.05 were considered statistically significant. Statistical analyses were per-
formed using Statistical Package for social science (IBM SPSS), V28.0.
Main results and the role of chance: The average percent increase in
compliance rate (74.03 § 7.49 to 80.0 § 7.94; p< 0.001) was statistically
significant. Considering a team of 100 plus embryologists and 175 plus doc-
tors panned across India, this improvement was substantial. The increase in
average total blastocyst rate (48.48 § 15.01 vs 54.52 § 12.19; p< 0.001),
average good blastocyst rate (29.15 § 9.85 vs 31.05 § 8.37; p< 0.02) and
average b-HCG success rate (71.73 § 9.97 vs 75.16 § 8.28; p< 0.001) in
G1 and G2 respectively was statistically significant. With respect to 30 individ-
ual centers, a statistically significant increase was found in 15 centers for blas-
tocyst rate, in 16 centers for good blastocyst rate and in 7 centers for b-
HCG success rate. Leaving 11 centers with blastocyst rate, 7 centers with
good blastocyst rate and 17 centers with b-HCG success rates showed im-
provement though it was non-significant. All audits were carried out by inde-
pendent competent and qualified auditors. Considering the above-mentioned
data, we observed that audit is playing a very vital role in quality management
systems. It helps to establish compliance with systems, processes and SOPs
thereby improving immediate laboratory KPIs and overall outcomes for even
established organizations.
Limitations, reasons for caution: Due to the Covid-19 pandemic, data
from April 2020 to March 2021 could not be collected for analysis. The study
has been conducted till b-HCG outcomes. Further, implantation rate and live
pregnancy has not been analyzed.
Wider implications of the findings: “Audit system” plays a very vital role
in the IVF laboratory for even SOP-driven organizations to ensure stringent
adherence with regards to implementing and ensuring compliance. It is highly
recommended that an audit system should be a part of every organization to
improve QMS and overall outcomes.
Trial registration number: not applicable
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Study question: Can we visualise model oocytes and embryos during em-
bryo development using OCT non-invasively?
Summary answer: This approach, new to embryology, OCT, allows visual-
ising cells in a 3D perspective, providing more detailed information than stan-
dard microscopy from the oocyte or embryo.
What is known already: Time-lapse is a well-established technique in hu-
man IVF, but it is limited in its depth of view due to the limitations of classical
microscopy. To overcome this limitation, the approach of Optical Coherence
Tomography (OCT), allows non-invasive visualisation through optical cross-
sections of the embryo or oocyte to produce 3D images. The obtained infor-
mation can be extended to 4 or 5 dimensions to track movement and elastic-
ity, using a low-power light source and no staining to ensure the minimum ef-
fect on the cell. Here, a pilot study was performed in model (porcine)
samples using a newly developed “in incubator” system.
Study design, size, duration: A pilot basic study was performed where 16
oocytes and 16 cleavage embryos were obtained and prepared to be visual-
ised using OCT.

Participants/materials, setting, methods: Pig ovaries were obtained
from a slaughterhouse, from which follicles were aspirated in order to retrieve
oocytes. The best-quality oocytes were cultured for maturation for 44 hours
and 16 oocytes were selected for OCT imaging. before fertilisation for
2 hours. Sperm was previously prepared by Percoll gradient. Zygotes were
cultured for 6 days until visualisation through OCT. For imaging, samples
were prepared in a 16-well Primo Vision dish.
Main results and the role of chance: Oocytes and embryos were success-
fully imaged, allowing the identification of distinct cellular features. In oocytes,
it was possible to identify the germinal vesicle (nucleus) and polar bodies, indi-
vidual blastomeres in cleavage stage embryos and trophectoderm, ICM and
blastocoel in blastocysts. As images were taken throughout different optical
sections, it was possible to correlate the position of the areas within the
oocytes/embryos and create a 3D image from a blastocyst, understanding
the size of the inner cell mass compared with the embryo’s overall size.
Interestingly, images were obtained non-invasively and under optimal condi-
tions (in an incubator), demonstrating the future utility of OCT for embryo
imaging.
Limitations, reasons for caution: An experimental OCT system was de-
veloped and placed in the incubator, and all images obtained were in a format
of a pilot study. Future imaging sessions are planned to obtain more data
points and assess the viability of the embryo.
Wider implications of the findings: Although in the present study, OCT
was applied in pig oocytes and embryos, this new approach can be employed
in future for human IVF to overcome the current imaging limitations, proving
more information on the oocytes and embryos’ quality and assisting Artificial
Intelligence analysis.
Trial registration number: not applicable
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Study question: After eSET, the supernumerary blastocysts that showed
cleavage anomalies can be vitrified as second choice embryos. Do they display
enough implantation chance to be frozen?
Summary answer: No pregnancy was obtained after frozen transfer of blas-
tocysts with direct uneven cleavage and chaotic cleavage. It is not recom-
mended to freeze those spare embryos.
What is known already: The use of time-lapse incubation offers stable cul-
ture conditions and provides comprehensive information on dynamic embryo
development. Studies found that abnormal cleavage affects the genome of hu-
man embryos and can reduce its developmental potential with embryonic ar-
rest. Aneuploidy contributes also to failed implantation. It was also reported
that cleavage anomalies such as direct uneven cleavage and chaotic cleavage
affect negatively implantation and live birth. Even if the good survival rate of
blastocysts after vitrification has dramatically improved clinical outcome after
frozen embryo transfer, implantation and live birth are correlated to embry-
onic ploidy and healthy cellular machinery.
Study design, size, duration: Retrospective qualitative assessment of time-
lapse images for 186 vitrified blastocysts resulting from extended culture of
871 embryos showing morphokinetic abnormalities such as direct uneven
cleavage first mitosis (DC1), direct cleavage second mitosis (DC2), fast cleav-
age (FC), complete chaotic cleavage (CC) and multiple anomalies (MA), dur-
ing 2021-2022 in a single private hospital, and analysis of the clinical outcome
after warming and SET.
Participants/materials, setting, methods: From 871 embryos in
Embryoscopeþ (Vitrolife), 445 total blastocysts and 251 top quality were
obtained according to Gardner’s grading. 186 of those were vitrified for fur-
ther transfer. In 5 subgroups of anomalies (DC1, DC2, FC, CC, MA) preg-
nancy (PR) and ongoing pregnancy rate (OPR) per warming cycle and per
transfer were calculated.
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