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EFFICACY OF USING CULTURE MEDIA
IN ASSISTED REPRODUCTIVE TECHNOLOGY PROGRAMS

One of the steps to successfully solve the problem of human infertility is the development and im-
provement of culture media used for the cultivation of embryos in ART programs. In the past, significant
progress has been made in this direction — single-step and two-step culture media have been developed.
Both media are widely used in practice to improve the efficiency of individual ART results. The aim of
this work was to determine the effectiveness in usage of commercial culture media (Continuous Single
Culture Irvine and Origio Sequential Cleav/Blast) in IVF and ICSI programs. A comparative analysis of
their impact on embryo quality, fertilization and pregnancy outcomes in IVF and ICSI programs at the
Embryology Laboratory of LLP “Centre ECO” in 2017-2021 was conducted. 2650 programs took place,
of which 760 programs accounted for IVF and 1890 programs for ICSI. The results of the analysis re-
vealed no significant differences in the use of the above-mentioned media to obtain good quality blas-
tocysts in the IVF program. The usage of the studied culture media showed a higher level of obtaining
blastocysts of optimal quality in the ICSI programs when cultured in single-step medium compared to
sequential medium. The difference between the two relative values was statistically significant (t=8.08;
p0.001). Comparative analysis of the results of embryo cultivation in different nutrient media allow us
to conclude that both single-step and sequential culture media, equally contribute to the quality devel-
opment of blastocysts and demonstrate positive clinical results. Program efficacy based on the factor of
ART program ending in pregnancy using CSC Irvine nutrient media was 46.44% for IVF, and 41.42% for
ICSI. Culturing embryos in Origio Sequential Cleav/Blast medium in IVF programs showed pregnancy
outcomes at 49.51%, in ICSI programs — 42.85%.

Key words: infertility, embryo, culture/nutrient medium, IVF, ICSI.

A. B. Kum'?", M. T1. Sxbaposa?, b. b. KaceHosa?, A. M. KaanmarambeTtos'

'9A-Mapabu atbiHAaFbl Kasak, YATTbIK yHMBepcuTeTi, KasakcTaH, AAMathi K.
2KLLC “23KO OPTAADbIfbI”, KazakcTaH, AAMaThbI K.
*e-mail: alyena982401@gmail.com

KemekLui pernpoAyKTUBTI TeXHOAOIMsIAGP OaFAapAaMaAapbiHAA
KOPEKTiK OpTarapAbl KOAAAHYAbIH, TUIMAAITi

EpAi-3ambinTbinapAbiH, 6eAEYAIriHIH MaceAeciH Lwewyaeri TabbiCTbl Ke3eHAepAiH 6ipi 60Abin
Kemekllli  pernpoAykTuBTi  TexHoaormsaap (KPT) 6GaraapAamanapbl  ascbiHAQ — 3MOPUOHAAPAbI
KYAbTUBMPAEYAE MaAAAAHbIAATbIH KOPEKTIK OPTaAapAbl 83ipAey XoHe XKEeTIAAIPY GOAbIN TabbiraAbl.
CoHFbl OHXbIAABIKTapAA GYA GaFbiTTa alTapAbIKTai MPOrPecC OpbiH aAAbl — Gip CaTbiAbl K8He eki
caTblAbl KOPEeKTiK opTarap o3ipAeHAi. CoTTi eTkeH >keke KPT HaTuxKeAepiHiH AeHreiiH apTTbipy
yWiH Toxipnbeae eki KOPEKTIK opTa Aa KOAAAHbIAaAbl. byA >xymbicTbiH Makcatbl IVF xene ICSI
HarAapAaMaAapbiHAQ KOMMEPLIMSIABIK, KOPEKTIK opTarapAbl (6ip catbiabl opTa Continuous Single Culture
Irvine >xaHe eki catbiabl opTa Origio Sequential Cleav/Blast) KoAAaHYABIH TUIMAIAIMIH aHbIKTay GOAADI.
XKLWC “25KO OPTAAbIFbl” ambpuroaorus 3eptxaHacbiHbiH 6a3acbkl asicbiiaa 2017-2021 >Kbiapap
apaabifbiiaarbl IVF skere ICSI 6araapaamanapbiHaa GyA KOPEKTIK OpTaAapAblH 3MOPUOHAAPAbIH
canachiHa, YPbIKTAaHABIPY HOTMXKEAepiHe, >KYKTIAIKTIH 6acTaAyblHa ocepi >KalAbl CAAbICTbIPMAAbI
Tanpay XKyprisiaai. bapabirbl 2650 6araapAaamMa XYprisiaai, oAapabiH iwiHae 760 6araapaama [VF-
TbiH, yAeci, aa 1890 Garaapaamachl ICSI-aiH yaeci 60aabl. Taapay HoTvkeaepi IVF GaraapAamacbiHaa
>KaKCbl CarnaAbl 6AACTOUMCTAAAPABI AAY YLLIH aTaAFaH KOPEKTIK OpTaAapAbl KOAAAHYbI CTaTUCTUKAADIK,
MaHbI3Abl  arbIPMaLLIbIALIKTAPAbI kepceTkeH oK. |CSI 6araapAaMacbiHAQ 3epPTTEAreH KOPEeKTIK
opTaAapAbl KOAAAHYbI OHTaMAbI CaraAbl SMOPUOHAAPAbI AAYAQ Bip CaTbiAbl OpPTaHbl KOAAAHY €Ki CaTbIAbl
OpTaHbl KOAA@HYFa KaparaHAQ arTapAblKTal >KoFapbl AeHrenai kepcetTi. OCbl €Ki CaAbICTbIPMaAbI
LIaMaHbIH arblpMaLLbIAbIFbl CTAaTUCTUKAABIK, MaHbI3Abl 6OAAbI (t=8,14; p<0,001). DMOpHOHAAPAbI
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KOPEKTIK OpTaAapAbl 6CipyAiH HBTMXKEAepiH CaAbICTbIPMAaAbl TAaAAQYAQ KeAecCi KOPbITbIHABI >Kacayfa
MYMKIiHAIK 6epeai: 6ip catbiabl CSC Irvine >xaHe eki catbiabl Origio Sequential Cleav/Blast kopekTik
opTarap GAACTOLMCTaAAPAbIH CarnaAbl AamyblHa GIpAEN AEHrerAe acep eTTi XKOHe OH KAMHMKAABIK,
HaTuxKeAep kepceTTi. KXyKTiAiKTiH 6acTaaybl kputepuiti 6oibiHwa IVF xxyprisrenae CSC Irvine KopekTik
OpTacbiH KOAAAHFaH 6arAapAaManapAbliH HOTVKEAIAIr 46,44%, an ICSI xyprisreHae 41,42% KypaAbl.
KyKTIAIKTIH 6acTaaybl KpuTepwuiti 6oibiHILa aMOproHaapabl Origio Sequential Cleav/Blast kopekTik
oprtacbiHAa ecipreHae IVF 6araapAamacbiHbiH, HaTukeAiAiri 49,51%, aa ICSI 6araapAamanapAbiH,
HOTMXKEAIAIT 42,85% KypaAbl.
Tyiin ce3aep: 6Geaeyaik, 6aacTounct, KkopekTik opta, IVF, ICSI.
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Pe3yAbTaTMBHOCTb MCMOAb30BaHUSI KYAbTYPAAbHBIX CpeA,
B NMPOrpammax BCMOMOraTeAbHbIX PenpoAYKTMBHbIX TEXHOAOTMI

OAHUM M3 3TanoB YCMEWHOro pelleHus NpobAemMbl GECAOAMS CYMPY>KECKUX Map SBASETCS
pa3paboTka M COBEPLUEHCTBOBAHWE TMUTATEAbHbIX CPEA, MPUMEHSIEMbIX AASl KYAbTMBMPOBAHUS
3M0OpMOHOB B nporpammax BPT. 3a nocaeaHne AecatmaeTust ObiA AOCTUIHYT 3HAUMTEAbHbI NPOrpecc
B 3TOM HanpaBAeHWM — ObiAM paspaboTaHbl OAHOCTYMEH4YaTble U ABYCTYMEH4YaTble MUTATEAbHblE
cpeAbl. AAS TOBBILWEHWS YPOBHS YCMELWHOCTN WHAMBUAYaAbHbIX pe3yAabTaTtoB BPT Ha npaktuke
LUMPOKO MCMOAb3YIOTCS 06e cpeabl. Lleablo AaHHOM paboTbl IBUAOCH OMPEAEAEHME PE3YAbTATUBHOCTM
MCMOAb30BaHMsI KOMMEPYECKMX KYAbTYPaAbHbIX Cpea (0AHOCTyneHuaTas cpeaa Continuous Single Cul-
ture Irvine 1 nocaeaoBateabHas cpeaa Origio Sequential Cleav/Blast) B nporpammax 3KO n MKCU.
[MpoBeAeH CPaBHUTEAbHbIN aHAAM3 UX BAMSIHWSI HA KQUeCTBO SMOPUOHOB, pe3yAbTaTbl ONAOAOTBOPEHUS
M HacTynAeHunsi 6epemeHHocTr B nporpammax IKO n MKCKH Ha 6asze rabopaTtopum am6prororumn TOO
«LleHTp DKO» 3a nepmnoa ¢ 2017 no 2021 roa. Becero 6bia0 npoBeaeHo 2650 nporpamm, M3 KOTOPbIX
760 nporpamm npuxoaatcs Ha aoato DKO, a 1890 nporpamm — Ha aonto MKCH. PesyabTaTbl aHaAM3a
He BbISIBUAM CTaTUCTMYECKM 3HAUMMBIX Pa3AMYMI MPU UCMOAb30BAHMU YKA3aHHBIX MUTAaTEAbHbIX CPeA
AAS TOAYYeHMs BaacToumcT xopollero kadectsa B nporpamme IKO. McrnoAb3oBaHWe m3ydaemblix
KYAbTYPYAbHbIX cpeA B nporpamme MKCK nokasasaa 60oAee BbICOKMI YPOBEHb MOAYYeHMs GAACTOLMCT
OMTMMAABHOTO KayecTBa MPU KYAbTUBMPOBAHMW B OAHOCTYMeHYaTOM CpeAe MO CPaBHEHWIO C
KYAbTMBMPOBAHUEM B ABYCTYMeHYaTon cpeae. PasHOCTb ABYX OTHOCUTEAbHbBIX BEAMYMH CTaTUCTUUECKM
AocToBepHa (t=8,14; p<0,001). CpaBHMTEAbHbIA aHAAU3 PE3YAbTATOB KYAbTMBMPOBaHMS SMOPMOHOB
B nutateAbHbix cpeaax: CSC Irvine n Origio Sequential Cleav/Blast no3BoAsSiOT CAEAaTb BbIBOA
0 TOM, 4YTO 00e MUTaTeAbHble CPeAbl, KaKk OAHOCTyMeHuYaTas Tak M MOCAEAOBATEAbHAsl B paBHOM
CTeneHy CrnocoOCTBYIOT KAaueCTBEHHOMY PasBUTMIO GAACTOLMCT M AEMOHCTPUPYIOT MOAOXMTEAbHbIE
KAMHUYECKME pe3yAbTaTbl. Pe3yAbTaTMBHOCTb MPOrpamMm Mo KPUTEPUIO HACTYMAEHWs HepemMeHHOCTH
C McnoAb3oBaHWeM nuTtateAbHol cpeabl CSC Irvine coctaBmaa npu nposeaeHnn IKO 46,44%, npm
MKCU - 41,42%. KyabTrBMpOBaHme 3MOp1OHOB B nuTaTeAbHom cpeae Origio Sequential Cleav/Blast B
nporpammax KO nokaszaro pe3yAbTaTMBHOCTb MO KPUTEPUIO HACTYMAEHWS 6EPEMEHHOCTM Ha YpOBHE
49,51%, B nporpammax MKCH — 42,85%.

KaroueBblie caoBa: 6ecrinoame, 6aacToumcTa, nuTtateabHas cpeaa, KO, MKCU.

Abbreviations

ART —assisted reproductive technologies; IVF —
in vitro fertilization; ICSI — intracytoplasmic sperm
injection; TVOR — transvaginal oocyte retrieval.

Introduction
Inmodern society, infertility is an urgent medical
and social problem. According to WHO, the number

of couples who face the problem of infertility ranges
from 8 to 29%. In European countries, almost 10%
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of married couples are infertile, in America this
value reaches 8-15%, in Canada — 17%, in Australia
— 15.4% [1, 2]. The rate of infertile marriages in
Russia appears at 17.5%, and in Kazakhstan — 15%
and it does not tend to decrease [3, 4, 5].

Various female and male factors may be involved
in the etiology of infertility, so it is extremely difficult
to calculate the overall rate of infertility for the entire
population. The team of authors of the Scientific
Center for Obstetrics, Gynecology and Perinatology
named after V.I. Kulakov has discovered that the
rate of infertility caused by disorders of the female
reproductive system is 42.6-65.3%, appearance of
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infertility due to the fertility issues of both spouses
made up 27.7-48.4%, but in some cases the cause of
infertility remains unclear. In respect to these global
trends, there remains a need to improve the health
of the reproductive system and assisted reproductive
technologies around the world, and in Kazakhstan
in particular [6]. Regarding this, the urgent task
of modern biological medicine is to improve the
methods of ART [6, 7, 8].

The regulation of any ART program obligates to
cultivate embryos in artificial conditions, which are
as close to natural ones as possible, for the first 5-7
days after fertilization. The success of the cultivation
stage depends primarily on the quality and quantity
of eggs and semen samples. At the same time, the
quality, pH, temperature, etc. of the media are of
significant importance [9, 10]. Therefore, culture
(nutrient) media are a main part of the cultivation
system. They perform the crucial task of minimizing
stress on gametes and embryos by creating an optimal
in vitro environment, ensuring the correct balance of
ions, energy substrates and other components [11,
12].

An important achievement in reproductive
technology is the development of two-step nutrient
media. Composition of two-step media is very
similar. The embryo is cultured in the first-step
medium until day 2 after fertilization, and then
cultivated in the second-step medium from day 3
to day 5 of development. It was believed that this
method of embryo cultivation finely imitated natural
changing conditions of the environment [11, 13, 14].

Later, single-step culture media, which were
suitable for both early and late stages of embryo
development, were invented. The advantage of such
nutrient media is that there is less manipulation
involving embryos, thereby minimizing
environmental stress and the possibility of damage
[10, 11].

Currently, technologies of in vitro fertilization,
culturing of embryos and embryo transfer are in
wide demand worldwide. Scientists all over the
world, together with IVF laboratories, have been
experimenting with different conditions while
cultivating human embryos, modifying culture
media, setting incubators with the use of different
methods of gas supply and pH control for many
years. All of these aspects are very important in the
selection of good quality embryos, their transfer and
the further course of pregnancy, since the goal of
every IVF center is to improve its efficiency [14, 15,
16].

The purpose of this work was to study the
effectiveness of the use a single-step nutrient medium

CSC Irvine and a two-step Origio Sequential Cleav/
Blast medium in IVF and ICSI programs used in
the laboratory of embryology LLP “Centre ECO”,
Almaty.

Materials and methods

Embryos were cultured in Labotect (Germany)
and ESCO Miri plate incubators up to 5-6 days
using Continuous Single Culture media (Irvine
Scientific, USA) and Origio Sequential Cleav/Blast
(Origio, Denmark). Embryos in CSC Irvine medium
were cultured from day 1 to day 5, without changing
the medium. Embryos cultured in Origio Sequential
Cleav/Blast medium needed a medium change on
day 2 of development (stage 4-8 blastomeres). The
evaluation of fertilization and cleavage was carried
out on days 1, 3, 5 and 6 (in the case of the presence
of embryos up to 6 days).

Features of normal fertilization (after 16-18
hours after fertilization) during the evaluation
process include the presence of 2 pronuclei and 2
polar bodies. Normal fertilization was brought into
account. Embryos with abnormal fertilization (3
pronuclei, no fertilization, etc.) were excluded from
further cultivation [6].

Evaluation on the 3rd day after fertilization
included the degree of embryo cleavage. During this
step the number and morphology of blastomeres were
assessed: equality, sphericity, as well as presence of
fragmentation, multinucleation, and vacuoles. Non-
developing embryos, as well as embryos with >50%
fragmentation and multinucleation were excluded
from further cultivation. In some cases, embryos
were transferred on the 3rd day in agreement with
the treating doctor [6].

On day 5 (after 115-117 hours after fertilization),
the embryos completed the compactization
processes and reached the blastocyst stage. The
Gardner et al and Scolarshifts classification was
used to evaluate the quality of blastocysts of the 5th
day of development [6].

Obtaining human oocytes. An important step in
the IVF program is to retrieve mature preovulatory
oocytes capable of fertilization in-vitro. Stimulation
of superovulation is performed with medications
prescribed by the treating doctor. Then, oocytes
are harvested by transvaginal puncture of follicles,
after which the obtained oocytes are placed in an
incubator for further fertilization. In most cases,
about 9-10 oocytes are obtained per cycle, but the
number of oocytes obtained may vary depending
on the response to hormonal stimulation. In 90% of
cases, the oocytes obtained this way will be mature.
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In some cases, an oocyte can be retrieved during
a so-called natural cycle where only 1-2 oocytes
develop and may be obtained [17].

Obtaining and processing of human semen.
Sperm in more than 90% of all cases is obtained
from the patient’s partner or from donor ejaculate.
After collection, sperm is processed in the
laboratory to preserve and isolate spermatozoa
with high motility and normal morphology.
Spermatozoa can also be extracted surgically
from the seminal ducts, epididymis or testicles.
In some cases spermatozoa are stored frozen until
fertilization [17].

Fertilization of oocytes using the standard IVF
method.

Fertilization by IVF is performed after 2-4
hours. After TVOR and includes several steps.

1. Preparation of embryological protocol,
checking the anamnesis and data on previous IVF/
ICSI programs.

2. Preparation of working place.

3. The processed sperm is placed in a
thermoblock on the work surface. The name of the
patient and her spouse tagged on the test tube, in the
sperm preparation protocol and in the embryological
protocol, are carefully checked by double check
(with the help of colleagues).

4. Add the required concentration of spermatozoa
to a four-well plate or central well fertilization dish
prepared in advance (100,000 spermatozoa per
medium volume up to 1 ml or 10,000 spermatozoa per
oocyte). Evaluate the concentration of spermatozoa
in the dish using an inverted microscope.

5. Then, using a roller dispenser, transfer the
oocytes to the sperm wells, maximum 5 oocytes per
well. Then place the plate or the dish with the central
well in the incubator.

6. Fertilization data is recorded in the
embryological protocol, indicating the time of
fertilization procedure, number of fertilized oocytes
and the number of the incubator in which the cells
were placed.

7. Denudation and fertilization evaluation
procedure is performed 16-18 hours after fertilization
[6, 17].

Fertilization of human oocytes by ICSL

The ICSI procedure is a modern, high-tech
method that is performed under a microscope using
glass microinstruments. As well as the IVF method,
it is performed 2-4 hours after the TVOR.

1. Preparation of embryological protocol,
checking the anamnesis and data on previous IVF/
ICSI programs.

2. Preparation of working place.
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3. The processed sperm is placed in a
thermoblock on the work surface. The name of the
patient and her spouse tagged on the test tube, in the
sperm preparation protocol and in the embryological
protocol, are carefully checked by double check
(with the help of colleagues).

4. Oocyte preparation. The oocytes retrieved
during the puncture are surrounded by a large
number of cumulus cells, which are necessary for
the development of oocytes inside the follicles.
Before the ICSI procedure, the cumulus is carefully
removed with the help of enzyme hyaluronidase/
cumulase. Only after cumulus removal the maturity
of the egg can be evaluated and the fertilization can
be carried out.

5. For fertilization by ICSI, a single mature sperm
is selected based on its motility and morphological
structure. In the case of appearance of only a single
motile sperm after all the manipulations (processing
of spermatozoa), other sperm preparation methods
are used.

6. Preparation of the selected sperm. The
spermatozoon is immobilized by cutting off the tail
with a needle.

7. The immobilized sperm is aspirated into
a glass needle. The oocyte is fixed in the desired
position with a microsuction cup (holding), then a
micro-needle with a sperm contained in it is pierced
through the oocyte shell, and the contents of the egg
are partially aspirated. The sperm is then carefully
implanted into the cytoplasm of the oocyte.

8. The fertilized oocyte is placed in a special
medium for further cultivation [6, 17].

Results

Obtaining mature oocytes at the MII stage
capable of fertilization in vitro is an important
aspect in ART programs. There are various
classifications describing the structural features of
female gametes. An accurate evaluation of oocyte
quality and degree of maturity can be established
only after removal of the oocyte-cumulus complex
when performing fertilization by ICSI. In case of
standard IVF fertilization such an assessment is not
performed. The quality and maturity of the oocytes
in the standard IVF program can only be evaluated
the next day during the evaluation of fertilization
[18].

This study presents the results of an analysis of
embryo culturing in IVF and ICSI programs, using
single-step and sequential media from 2017 to 2021.
During this time, a total of 2650 ART programs
were conducted at the laboratory of embryology.
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The average age of women taking part in research
is 33,2+1,8 years and that of men is 34,4+1,6 years.
Human embryos were evaluated on days 1, 3, and 5

after fertilization. General characteristics of human
oocytes and blastocysts obtained in the 2017-2021
IVF/ICSI programs are shown in Tables 1, 2, 3.

Table 1 — Characteristics of oocytes and fertilization results in IVF programs

IVF
Material characteristics

n %
Total of immature oocytes (GV, MI) 356 6,00
Normally fertilized oocytes (2PN, 2PB) 4289 72,27
Abnormally fertilized oocytes (3PN etc.) 322 5,43
Absence of fertilization (0-0; 0-1) 659 11,11
Oocytes degenerated after fertilization 308 5,19
Total amount of oocytes retrieved 5934 100

Note: PN — pronucleus; PB — polar body; N — absolute number; % — frequency of occurance; Gv (germinal vesicle)— immature
oocyte, no polar body; MI (metaphase I) — immature oocyte, no polar body.

A total of 5934 oocytes (760 programs) were
retrieved for IVF programs over the entire study
period. All obtained oocytes were fertilized by
standard IVF method. Based on the data in Table
1, we can observe that 356 oocytes (6,00%) were
found to be immature (GV, MI stages) out of the
total number of oocytes. Normal fertilization, namely

Table 2 — Characteristics of fertilized oocytes in the ICSI programs

the presence of 2 pronuclei and 2 polar bodies, was
observed in 4289 oocytes, which represent 72,27% of
the whole amount of oocytes. Abnormal fertilization
(3pn —triploid, 4pn — tetraploid, etc.) was observed in
322 oocytes (5,43%). In 659 oocytes (11,11%) there
was no fertilization observed, 308 oocytes (5,19%)
degenerated after the procedure of fertilization.

ICSI
Material characteristics
n %

Total of mature oocytes 13372 100
Normally fertilized oocytes (2PN, 2PB) 10845 81,10
Abnormally fertilized oocytes (3PN etc.) 259 1,94
Absence of fertilization (0-0; 0-1) 1904 14,24
Oocytes degenerated after fertilization 364 2,72
Note: PN — pronucleus; PB — polar body; N — absolute number; % — frequency of occurance;

As it is shown in the Table 2, a total of 19540
oocytes were obtained for ICSI programs in 2017-
2021. After the denudation process, 13372 oocytes
were mature (MII stage), which represent 68,43% of
the total number of cells obtained in 1890 programs.
The number of immature oocytes (GV, MI) was

6168 oocytes, or 31,57%. Normal fertilization after
ICSI was observed in 10845 oocytes (81,10%). The
number of abnormally fertilized oocytes in ICSI
programs made up 259 oocytes (1,94%). This value
is significantly lower compared to the results of IVF
programs, where the rate of abnormal fertilization
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was represented by 5,43%. This can be explained
by the fact that during the ICSI fertilization, a single
sperm is selected and implanted directly into the
oocyte, while during the IVF fertilization, oocytes
are placed in a culture medium with a certain
concentration of sperm, where random fertilization

occurs. In this case, a single oocyte can be fertilized
by 2 or more spermatozoa, due to which abnormal
fertilization occurs. No fertilization was observed
in 1904 oocytes (14,24%). The number of oocytes
degenerated after fertilization procedures made up
364 (2,72%).

Table 3 — Characteristics of blastocysts obtained in IVF/ICSI programs

. . IVF ICSI
Material characteristics
n % n %
Blastocysts of good quality 2119 78,34 6947 85,00
Poor quality blastocysts 586 21,66 1228 15,00
Total blastocysts 2705 100 8175 100
Note: N — absolute number; % — frequency of occurance;

As demonstrated in Table 3, a total of 2705
blastocysts were obtained during the entire period
in the IVF programs on the 5th and 6th days of
development. Of these, 2119 embryos (78,34%)
were of good quality, suitable for transfer and
cryopreservation. The number of poor quality
blastocysts made up 586 (21,66%).

In the ICSI programs performed, the total
number of blastocysts was 8175, of which good
quality blastocysts were 6947 (85,00%) and poor
quality blastocysts unsuitable for transfer or
cryopreservation were 1228, or 15,00%.

Table 4 shows the results of using CSC Irvine
and Origio Sequential Cleav/Blast nutrient media in
IVF and ICSI programs.

During the IVF programs, a total of 2292
blastocysts cultured in CSC Irvine single-step nutrient

medium were obtained. Of these, 1795 blastocysts
(78.32%) were of good quality and were suitable
for transfer or cryopreservation. The remaining
497 blastocysts (21.68%) were blastocysts of poor
quality, not suitable for transfer or cryopreservation.
The number of blastocysts in the two-step Origio
Sequential Cleav/Blast nutrient medium was 413,
almost 5.5 times fewer than blastocysts cultured in
CSC Irvine nutrient medium. This difference in the
total amount of blastocysts cultivated in Cleav/Blast
compared to the total of blastocysts cultivated in
Irvine can be explained by the fact that the number of
programs using single-stage CSC Irvine medium in
embryology laboratories increased each year. In the
two-stage medium, 324 (78.50%) of the total number
of blastocysts were blastocysts of good quality and 89
(21.50%) were blastocysts of poor quality.

Table 4 — Results of using CSC Irvine and Origio Sequential Cleav/Blast nutrient media in IVF/ICSI programs depending on the

quality of blastocysts
IVF ICSI
Material . Origio Sequential . Origio Sequential
character-ristics CSC Irvine Cleav/Blast t CSC Irvine Cleav/ Blast t,p
n % n % n % n %

Total blastocysts | 2292 100 413 100 6562 100 1613 100

Blastocysts of 8,14
g00d quality 1795 78,32 324 78,50 0,08 5712 87,00 1235 76,57 p<0,001
Poor quality 4,23
blastocysts 497 21,68 89 21,50 0.04 850 13,00 378 23,43 p < 0,001
Note: N — absolute number; % — frequency of occurance; t — Student’s t-test; p — value.
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Thus, there were no statistically significant
differences in the use of the above-mentioned
nutrient media to obtain good quality blastocysts in
the IVF program.

In the ICSI programs as well as in the IVF
programs, there is a difference in the number of
blastocysts obtained after cultivating the cells in
different media. The number of blastocysts cultured
in Origio Sequential Cleav/Blast nutrient medium
was 4.1 times lower than the number of blastocysts
cultured in CSC Irvine nutrient medium. There
is a total of 6562 blastocysts obtained using CSC
Irvine nutrient medium, of which 5712 (87.00%)
were blastocysts of good and excellent quality,
850 (13.00%) were poor quality blastocysts. Using

Table 5 — Clinical effectiveness of IVF and ICSI programs

Origio Sequential Cleav/Blast nutrient medium, a
total of 1613 blastocysts were obtained, of which
1235 (76.57%) were good quality blastocysts
and 378 (23.43%) were low quality blastocysts.
Statistical analysis of the data showed a high level
of good quality blastocysts when cultured in single-
step CSC Irvine medium compared to the number
of those cultured in two-step Origio Sequential
Cleav/Blast medium. The difference between the
two relative values is statistically significant (t =
8.14; p<0.001). According to that, there was also
statistically significant difference in the occurrence
of low quality blastocysts (t = 4.23; p<0.001). The
overall efficacy of IVF/ICSI programs is shown in
Table 5.

IVF ICSI
Characteristic CSC Irvine Origilce)aie/:gll;:;tial . CSC Irvine Ori(g:ilzai«jgllz;tial .
n % n % n % n %
Embryo transfer 435 100 103 100 961 100 133 100
Pregnancy 202 46,44 51 49,51 0,39 398 41,42 57 42,85 0,20
Negative result
(absence of 233 53,56 52 50,49 0,40 563 58,58 76 57,15 0,23
pregnancy)
Note: N — absolute number; % — frequency of occurance; t — Student’s t-test.

A total of 760 IVF programs were performed in
the laboratory in 2017-2021, as mentioned above.
Of these, 613 programs were performed using
CSC Irvine nutrient media. As shown in Table 5,
a pregnancy occurred in 202 cases out of the 435
transfers performed, which made up 46.44%.
Negative results were observed in 233 patient cases
(53.56%). It is to note that in the remaining 178
cases (29.03%), a delayed transfer was performed
where the patients’ embryos were cryopreserved
and the transfer was performed in the following
cycles. Delayed transfer was performed due to
the risk of ovarian hyperstimulation, insufficient
endometrial quality for transfer, and when planning
surgical interventions. From 147 programs with
Origio Sequential Cleav/Blast medium, the embryos
transfer took place in 103 patient cases (70.06%),
the programs ended up in pregnancies in 51 cases
(49.51%), patients faced negative results in 52
cases (50.49%). Delayed transfer was performed in
44 programs, which made up 29.93% of the total
number of IVF programs.

During this period, 1890 ICSI programs
were performed. Of these, 1620 programs were
performed using the CSC Irvine medium. 961
(59.32%) programs ended with embryo transfer
to the uterine cavity, in which 398 cases (41.42%)
resulted in pregnancy, while in 563 cases (58.58%)
there was a negative result (absence of pregnancy).
It is to note that there were 659 programs with
delayed transfer, representing 40.68% of the total
number of programs conducted using the CSC Irvine
environment. Of the 270 programs using the Origio
Sequential Cleav/Blast medium, only 133 (49.26%)
embryo transfers were performed, the remaining
137 programs (50.74%) ended in delayed transfers.
The transfers resulted in clinical pregnancies in 57
cases (42.86%) and absence of pregnancies in the
remaining 76 patients (57.14%).

During the introduction of ART, the culture
medium composition, main advantages and
disadvantages of media have been studied [6, 13,
19]. At the same time, there are only few studies in
the scientific field devoted to a comparative analysis

165



Efficacy of using culture media in assisted reproductive technology programs

of the efficacy of specific commercial media in
practical usage [20, 21].

There is no single opinion on the cultivation
methods, since some authors more likely believe in
necessity of sequential culture media, known as the
“back to nature” approach, in embryo cultivation,
as the embryo needs different concentrations of
nutrients at different stages of its development
[13, 21, 22]. The others stick to the opinion that
a sufficient concentration of nutrients in modern
nutrient media can provide all the necessary needs
of the embryo during its development. Also, the
advantages of single-step media include minimizing
the manipulation of the embryos [19, 23, 24].
Consequently, there is no unified view among
clinical embryologists as to which approach is more
optimal, and both are still widely used in practice
to improve the success of individual ART programs
[13, 25].

Conclusion

A comparative analysis of the results of embryo
cultivation in different culture media — CSC Irvine
(one-step) and Origio Sequential Cleav/Blast
(sequential) — suggests that both media equally

contribute to optimal blastocyst development and
demonstrate positive clinical results. According to
the pregnancy outcome criterion, the success rate of
IVF programs using CSC Irvine nutrient medium
made up 46.44%, in ICSI programs — 41.42%.
Efficacy of IVF programs while culturing embryos
in Origio Sequential Cleav/Blast nutrient medium
resulted in 49.51%, that of ICSI programs resulted
in 42.85%. Referring to the fact that the rate of
pregnancy in natural conditions makes up 25-30%,
the pregnancy rates obtained under the study can be
considered quite high.

It is important to note that there appeared the
tendency to switch to the use of one-step nutrient
media in our case. This may be explained by anumber
of advantages in using single-step media, namely, a
reduction in the total volume of nutrient media used,
a reduction in the number of manipulations over the
embryos, which reduces the risk of embryo damage
and, consequently, increases the success rate of
ART programs.
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