T New Day in Medicine ND M
=2 HoBbiX leHb B MeauuuHe

AVICENNA-MED.UZ ' B
. ISSN 2181-712X.
. 3 EiSSN 2181-2187

1 (75) 2025



/f Conpedcedameau peoaxuuoHHOl \\
Koaae2uu:

1. K. TEIITAEB,
A. I11. PEBULIIBWIN

Pen. xonnerus:
M.U. ABIYJIJIAEB
A.A. ABIYMAXHNI0OB
P.b. ABAYJIJIAEB
JLM. ABAYJIJTAEBA
A.Il. ABAYMAXN/IOB
M.A. ABIVJIJTAEBA
X.A. ABIYMAJDKAIOB
b.3. ABAIYCAMATOB
M.M. AKFAPOB
X.A. AKWJIOB
M.M. AJIMEB
C.K. AMIHOB
11.5. AMOHOB
I1.M. AXMEJIOB
10.M. AXMEJIOB
C.M. AXMEJIOBA
T.A. ACKAPOB
M.A. APTUKOBA
K.b. BEKHA3APOB (rnaBHblii peaakTop)
E.A. BEP/IVEB
B.T. BY3PYKOB
P.K. IAIABAEBA
M.H. JAMNHOBA
K.A. JEXKOHOB
3.C. IXKYMAFBAEB
A.A. JUKAJINIJIOB
H.H. 30JIOTOBA
A.Ill. UTHOSITOB
C. THIAMUHOB
AN. NICKAHJIAPOB
A.C. NJIbSICOB
3.9. KOBMJIOB
AM. MAHHAHOB
M. MYCAEBA
T.C. MYCAEB
M.P. MIUP30EBA
@.I. HABUPOB
H.A. HYPAJIMEBA
@.C. OPUIIOB
B.T. PAXUMOB
X.A. PACVYJIOB
1I1.1. PY3UEB
C.A. PY3UBOEB
C.ATA®DOPOB
C.T. ITATMAHOB (Ksiprei3cran)
K.b. CATTAPOB
B.b. CA®OEB (0TB. penakTop)
N.A. CATUBAJITUEBA
1I.T. CAJIUMOB
I TYKCAHOBA
M.M. TAJDKVEB
A K. XAMPAEB
J.A. XACAHOBA
AM. IIAMCHEB
AK. IIAAIMAHOB
H.K. SPMATOB
b.b. EPTAILIEB
H.ILI. EPTALIEB
N.P. IOJIJALLIEB
X, IOJJJAIIEBA
A.C. IOCYIIOB
LI, IPUKYJIOB
M.II. XAKMMOB
J1.0. UIBAHOB (Poccust)
K.A. ETE3APSH (Poccus)
DONG JINCHENG (Kurait)
KY3AKOB B.E. (Poccust)
5. MEMEPHUK (CroBakwst)
B.A. MUTHII (Poccust)
B 1. IPUMAKOB (Benapycs)
O.B. I[IEHIMKOB (Poccust)
A.A.TIOTAIIOB (Poccus)
A.A. TETIJIOB (Poccus)
T.II. LTAPMAHOB (Ka3axcran)
A.A. IIET'OJIOB (Poccust)
C.H I'VCEMHOBA (A3zap0aiimxan)
Prof. Dr. KURBANHAN MUSLUMOV (Azerbaijan)

\k Prof. Dr. DENIZ UYAK (Germany)

2

7 )

TUBBUETIA AHTU KYH
HOBLIN JEHb B MEJIUIIMHE
NEW DAY IN MEDICINE

Hamuii-pepepamue, masnasuii-maspupuii ncypnai
Hayuno-peghepamuenbtii,

0yX06HO-NPOCBEMUMEAbCKUL HCYPHAL

YYPEIWUTEJIIN:

BYXAPCKWI TOCYJAPCTBEHHbBIN
MEIWLIMWHCKUIA UHCTUTYT
000 «TUBBUETIA AHTY KYH>»

HaupoHanbHbIN MEIULIMHCKWIN
HCCIIEIOBATEILCKHI LIEHTP XUPYPTruv UMEHHA
A.B. BuiiiHeBCKOTO SIB/ISIETCSI TeHEPaJIbHBIM
HAyYHO-TTPaKTUIECKUM
KOHCY/JIbTaHTOM pPeIaKI1

KypHaJ ObL1 BKJIIOUEH B CIIMCOK XXYPHaJIbHbIX
WU3IaHUM, peLieH3upyeMbIX Briciieit
ArtrecTalimoHHol KoMuccueit
Pecnyonuku Y36ekucran
(ITporokox Ne 201/03 ot 30.12.2013 1.)

PEJIAKIIMOHHEIA COBET:
M.M. ABIYPAXMAHOB (byxapa)

I' K. JKAPBIJIKACBIHOBA (Byxapa)
AL MHOMATOB (Tamxkenr)

[.A. UXTUEPOBA (Byxapa)

II.M. KAPMMMOB (Tamkenr)

V.K. KAIOMOB (ToukeHr)

III.V1. HABPY3OBA (Byxapa)

A.A. HOCHPOB (Taiuxkenr)

A.P. OBJIOKYJIOB (byxapa)

B.T. OOMJIOBA (TamkeHr)

II.T. YPAKOB (byxapa)

2

1(75)

www.bsmi.uz
https://newdaymedicine.com E:
ndmuz@mail.ru

Tem: +99890 8061882

2025

AHBAPL


http://www.bsmi.uz
mailto:ndmuz@mail.ru
https://newdaymedicine.com

Received: 20.12.2024, Accepted: 03.01.2025, Published: 10.01.2025

UDC 616.409-108.24
CURRENT METHODS OF PREIMPLANTATION GENETIC DIAGNOSIS IN THE
REPUBLIC OF UZBEKISTAN (Literature review)

G.A.Ixtiyarova® Email: IxtiyarovaG@mail.ru
D.Sh.Kudratova? https://orcid.org/0009-0007-9961-5695

!Bukhara State Medical Institute named after Abu Ali ibn Sina, Uzbekistan, Bukhara,
st. A. Navoi. 1 Tel: +998 (65) 223-00-50 e-mail: info@bsmi.uz
2Tashkent State Dental Institute Uzbekistan, Tashkent, Tarakkiyot street, 103
Tel: +998(71) 230-20-72 E mail: info@tsdi.uz

v Resume

Preimplantation genetic diagnosis has existed for more than 20 years, during which time the
range of possibilities of assisted reproductive technologies and the potential of molecular genetic
diagnosis of single cells have significantly expanded. To date, preimplantation diagnosis has
evolved from an experimental procedure to a valid and earliest form of prenatal diagnosis, while
expanding the range of indications. Women of older reproductive age - 35 years and older.
Couples with a history of more than three spontaneous early terminations of pregnancy (habitual
miscarriage). Men with severe disorders of spermatogenesis - oligoasthenoteratozoospermia, severe
oligozoospermia, azoospermia. Couples with repeated unsuccessful IVF attempts - more than three
unsuccessful attempts. Mitochondrial diseases caused by nuclear DNA mutations are transmitted
according to Mendelian laws, hence the pattern of PGD should be the same as for monogenic
diseases. The inheritance of mitochondrial diseases caused by mtDNA mutations is complicated by
heteroplasmy (genetic heterogeneity of the mitochondrial population), different levels of
heteroplasmy in different oocytes, random distribution of mtDNA molecules between blastocyst
cells, and the fact that the proportion of mutant mtDNA molecules may vary differently in tissues
during the development and life of the organism. This has transformed PGD from an experimental
procedure to a valid and earliest form of PD, while expanding the range of indications.

Keywords: preimplantation genetic diagnosis; prenatal diagnosis
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v’ Pesiome

Ilpeumnnanmayuonnas zeHemuueckas OuazHOCmuka cywiecmeyem oOonee 20 nem, 3a Imo
6peMs 3HAUUMENIbHO PACUUPUICA CHEKIMD 803MONCHOCHEN 6CHOMOZAMEILHBIX PERPOOYKIMUBHDBIX
MEXHON02UIl U NOMEHUUATI MONCKYAPHO-2EHEMUYECKO OUAZHOCIMUKYU OMOeabHbIX Ki1emok.K
HAcmoAuweMy  épeMeHu  HPEeUMNIAHMAYUOHHAA  OUAZHOCMUKA  HpOWIld  Hymb  Om
IKCHEPUMEHMAIbHOI RPOUeOypbl 00 6ANUOHON U Haudonee panHeln Gopmvl RPEHAMATbHOU
OUAZHOCMUKU, RPU IMOM PACUIUPUE CHEKMD nokazanuil./Kenwunsl cmapuiezo penpooyKmuenozo
6o3pacma — 35 nem u cmapwe. Ilapol, umeroujue 6 anamuese foiee mpex CHOHMAHHBIX PAHHUX
npepvleanuii Oepemennocmu (npueblunoe HeevlHauiuganue oOepemennocmu). Myswcuunsl ¢
maxNcenviMu HAPYUWEHUAMU CREPMAmozene3a — 0AUZ0ACHEHOMEPAMO300CRnePMUsL, MAINCENAA
onuzozoocnepmus, azoocnepmus. Ilapor ¢ noemopnvimu neyoaunvimu nonvimxamu IKO — obonee
mpex Heyoaunvlx nonvimox. MumoxonopuanvHvle 3a0071€6aHUA, GbI3GAHHBIE MYMAUUAMU
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adepuon /IHK, nepedaromcsa no menoeneecKkum 3aKoHam, ciedoeamenvHo, 3akonomeprnocmu I/
00LICHBL  OblMb  MAKUMU  Jice, KAK U RHPpU MOHOZeHHbIX 3abonesanusax. Hacnedoeanue
MUMOXOHOPUAIbHBIX — 3a00neeanuil, evizeannvix mymayuamu mm/IHK, ocnoxycnaemcs
zemeponnazmueil (2eHemu4ecKkoll 2emepo2eHHOCMbI0 NONYAAYUU MUMOXOHOPULL), PA3HBIM
YPOBHEM 2emeponia3Muu 6 PAa3HblX 00UUMAx, CJAyUaiuHbIM pacnpedenenuem monexkyn mm/IHK
MexHcoy KilemKamu Oaacmoyucmsl U mem akmom, umo 0011 mymanmuvix monexkyar mm/IHK
MOdICem NO-pasHomy 6apbupoeamuvCa 6 MKAHAX 6 X00€ PA36UMUA U HCUZHU OP2aAHU3MA.Dmo
npespamuno III'J] uz sxkcnepumenmanvnoii nPoyedypsl 6 OONYCHUMYIO U CAMYIO PAHHIOW (opmy
1], 00noepemenno pacuiupue cnekmp noKa3aHuil.

Kniouegvle cnosa: npeumniaHmayuoHHAaas 2eHeMUUeCcKda OUAZHOCMUKA; NPEeHAmAanbHAaA
OuazZHOCMuKa
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v' Resume

Implantatsiyadan oldingi genetik diagnostika 20 yildan ortig vaqt davomida mavjud bo'lib, shu
vaqt ichida yordamchi reproduktiv texnologiyalarning imkoniyatlari va bitta hujayraning
molekulyar genetik diagnostikasi imkoniyatlari sezilarli darajada kengaydi.Bugungi kunga gadar
preimplantatsiya diagnostikasi eksperimental usuldan prenatal diagnostikaning hagigiy va eng erta
shakliga aylandi va shu bilan birga ko'rsatkichlar doirasini kengaytirdi.Katta reproduktiv yoshdagi
ayollar - 35 yosh va undan katta. Homiladorlikning uchdan ortig 0'z-o'zidan erta tugashi (odatiy
abort) tarixi bo'lgan juftliklar. Spermatogenezning jiddiy buzilishlari bo'lgan erkaklar -
oligoastenoteratozoospermiya, og'ir oligozoospermiya, azoospermiya. Ko'p marta muvaffagiyatsiz
IVF urinishlari bo'lgan juftliklar - uchtadan ortiq muvaffagiyatsiz urinishlarYadro DNK
mutatsiyasidan kelib chiggan mitoxondrial kasalliklar Mendel gonunlari bo'yicha uzatiladi,
shuning uchun PGD nagshlari monogen kasalliklar bilan bir xil bo'lishi kerak. MtDNK
mutatsiyalari natijasida kelib chiggan mitoxondrial kasalliklarning irsiyatini geteroplazmiya
(mitoxondriyal populyatsiyaning genetik heterojenligi), turli oositlardagi geteroplazmiyaning turli
darajalari, mtDNK molekulalarining blastotsist hujayralari orasida tasodifiy tagsimlanishi va
mutant NKK lar ulushi DNKning mutatsiyaga uchraganligi sababli murakkablashadi. rivojlanish
davrida to'gimalarda turlicha farglanadi va organizmning hayoti.Bu PGDni eksperimental
protseduradan PDning hagigiy va eng erta shakliga aylantirdi, shu bilan birga ko'rsatkichlar
doirasini kengaytirdi.

Kalit so'zlar: preimplantatsiya genetik diagnostikasi; prenatal diagnostika

Relevance

I ntroduction: Prevention of the birth of children with hereditary diseases is one of the urgent tasks
of modern medicine. Currently, to accomplish this task, methods of prenatal diagnosis (PD) are
used, aimed at identifying pathological conditions in the fetus during progressive pregnancy, and
preimplantation genetic diagnosis (PGD / PGD - Preimplantation Genetic Diagnosis), which allows to
study the genome of the embryo before its transfer to the uterine cavity. PD of monogenic and
chromosomal diseases is performed mainly using invasive methods for obtaining fetal material
(chorionic or placental villus biopsy, amniocentesis, and cordocentesis) and subsequent molecular
genetic or cytogenetic studies. If PD reveals a genetic disorder in the fetus, then the pregnancy can be
interrupted artificially. In some cases, spouses who are aware of the identified pathology in the fetus
decide to continue the pregnancy. The adoption of such a decision must be necessarily consulted by a
specialist; a married couple must understand the responsibility that falls on them and be aware of the
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need for large material and moral costs associated with the care and social adaptation of such children.
It is important that spouses know that the life expectancy of people with a genetic pathology is much
less than in the normal population. PGD, unlike PD, is performed before implantation of the embryo
into the uterine wall. Carrying out genetic diagnostics before implantation is possible only in case of in
vitro fertilization, that is, when using Assisted Reproductive Technologies (ART). The PGD procedure
involves biopsy of one or more cells from an oocyte (polar bodies) or embryo (blastomeres,
trophectoderm cells) and their subsequent genetic testing for gene or chromosome mutations. In the
absence of test pathology, the embryo can be transferred into the uterine cavity or cryopreserved until
transfer in the next IVF cycle (Fig. 1). Now the most promising is the diagnosis of embryos at the
blastocyst stage, with the study of 3-8 cells of the trophectoderm.

The study aimed to: To date, preimplantation diagnosis has evolved from an experimental
procedure to a valid and earliest form of prenatal diagnosis, while expanding the range of indications.

Material and methods

Currently, for the genetic study of embryonic cells, fluorescent in situ hybridization (FISH -
Fluorescence in situ hybridization) or polymerase chain reaction (PCR / PCR - Polymerase chain
reaction) is usually used. Less commonly used is a more expensive method - comparative genomic
hybridization using microarrays (array comparative genomic hybridization — a CGH). Modern
possibilities of preimplantation genetic diagnosis are developing rapidly, and, apparently, will expand
the possibilities of IVF with PGD in the near future. Indications for PGD are divided into several
groups (Table 1).

Table 1 - Diagnostic methods in at-risk patients

Indication Patient group Diagnostic methods
High genetic risk of | carriers of gene mutations that cause | PCR
transmission  of  hereditary | monogenic diseases: autosomal

recessive, autosomal dominant, linked
to the X or Y chromosome)

-carriers of chromosomal abnormalities:
numerical and structural aberrations of
chromosomes

pathology to off spring

FISH, PCR, a-CGH, SNParrays

High risk of formation of | « women of older reproductive age — | FISH, PCR, a-CGH, SNParrays
aneuploid gametes with normal | 35 (38) years and older; * couples with
somatic karyotype a history of more than three

spontaneous  abortions in  early

pregnancy (recurrent miscarriage); °
men  with severe disorders of
spermatogenesis:

oligoasthenoteratozoospermia,  severe
oligozoospermia, azoospermia, .
couples with repeated IVF failures
(more than three failures of unknown

reasons, plan to have a child of a certain
gender

cause)
A high risk of developing a | carriers of gene mutations that | PCR
severe disease in the offspring | significantly increase the risk of
with late manifestation, incl. | developing cancer and diseases with
oncological disease late PCR manifestation
The presence in the family of a | carriers of hereditary hematological | PCR
child with a hematological | diseases; * families with a child with a
disease who needs a transplant | sporadic hematological disease
of donor hematopoietic stem
cells to continue life
High risk of severe | female carrier of a specific mtDNA | PCR
mitochondrial disease in | mutation
offspring
Family planning married couples who, for objective | FISH, PCR
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Picture 1. Results of screening analyzes of the incidence

Result and discussions

The prospects for a CGH for PGS are obvious, but so far, along with a high cost, the method has
disadvantages: the inability to determine the ploidy of a cell and the inability to distinguish a
karyotype with a balanced structural rearrangement of chromosomes from a normal one. The
following groups of patients have an increased risk of formation of aneuploid gametes: 1. Women of
older reproductive age - 35 years and older. 2. Couples with a history of more than three spontaneous
abortions in the early stages (recurrent miscarriage). 3. Men with severe disorders of spermatogenesis
- oligoasthenoteratozoospermia, severe oligozoospermia, azoospermia. 4. Married couples with
repeated IVF failures - more than three unsuccessful attempts (it should be remembered that this
group is especially heterogeneous, other factors of IVF failure must be excluded). It is important to
remember that in all patients referred for PGS, a normal karyotype must be confirmed, and for patients
in groups 2, 3, and 4, non-genetic causes of the pathology must be excluded. PGS accounts for about
60% of all PGDs performed in the world, however, the importance of pre-implantation screening for
aneuploidies has been debated among IVF specialists for five years. PGS began to be carried out in
the early 1990s [12, 14] in order to improve the results of IVF by transferring embryos without
aneuploidy into the uterine cavity, the most significant for pre- and postnatal development. Since
numerous studies have shown that 50-60% of spontaneous abortions of early pregnancies are
associated with chromosomal pathology in the fetus [9, 20], it was clear that when embryos are
transferred after PGS, the frequency of spontaneous pregnancy losses will be less and, consequently,
the IVF result better. In addition, when transferring embryos without frequent chromosomal
abnormalities, an increase in the frequency of implantation was expected. By 2010, numerous results
were obtained indicating that PGS increases the frequency of implantation, reduces spontaneous early
pregnancy losses, and increases the frequency of birth of healthy children (“taking home baby”) after
IVF in families at risk [3,4,8]. Most of the published data on PGS come from non-randomized
retrospective studies with a high level of significance (2nd or 3rd level of significance), however,
randomized trials (RI) in this area are almost non-existent. In 2023, a Dutch group of specialists
published the results of a large RI of the effectiveness of OPO [11]. The results indicated a negative
effect of PGS on the outcomes of IVF cycles, which was the beginning of an ongoing discussion
among various specialists in reproductive medicine. The study of the Dutch group has many
significant methodological shortcomings, which are detailed in a number of authoritative publications
[6, 8]. These shortcomings make it untenable to draw conclusions about the significance of PGD in
IVF, but it cannot be said that this study was very useful in revising the indications for PGS,
methodological progress in PGD, developing a quality control system in PGD, and even stimulating
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research in the field of human embryology. To date, only 12 RIs on PGS have been published
[1,2,4,8,9,10], and a meta-analysis of these studies has been carried out. All published Rls have
significant shortcomings (controversial methodological approaches, insufficient number of patients,
organization - "design" of the study, etc.), which makes it impossible even with the help of a meta-
analysis to draw an unambiguous conclusion about the effect of PGS on the IVF outcome. It is clear
that an incorrectly organized PGS will not improve the outcome of IVF, and further RI in the form in
which it was carried out does not make sense and is unethical in relation to patients. All experts agree
that a high level of mosaicism in preimplantation human embryos reduces the positive effect of
preimplantation screening for aneuploidies— new methodological approaches are needed, as well as
additional studies of the significance of mosaicism for different stages of human embryonic and
prenatal development. Despite the controversy around PGS, it is clear that, if properly organized, the
method significantly expands the possibilities of IVF and can be called the earliest PD method that
prevents the implantation of embryos with complete and partial aneuploidies and, therefore, prevents
spontaneous abortions and the birth of children with chromosomal pathology. The third group -
carriage of gene mutations that can cause diseases with late manifestation, manifested in adulthood or
old age, including mutations predisposing to the development of oncological diseases. Such carriage
was not a standard indication for PD, however, in some cases, for example, with a mutation in the
RB1 gene predisposing to the occurrence of retinoblastoma, the probability of developing the disease
in offspring in the case of transmission of the mutant allele is about 90%. Doing PD with subsequent
possible termination of pregnancy for this group of patients is not considered justified. PGD, in
contrast, may be chosen by spouses to prevent transmission of the disease to the next generation.
Currently, PGD regimens have been developed for oncological diseases such as Li-Fraumeni
syndrome (p53), retinoblastoma (RB1), familial polyposis (APC), neurofibromatosis | (NF1) and Il
(NF2), familial breast and ovarian cancer (BRCA1). , BRCA?2), ataxia-telangiectasia (ATM), etc. .
The results of successful PGD in early-onset familial Alzheimer's disease (APP gene mutation) have
been published . The fourth group is the presence in the family of a child with a hematological disease
who needs a transplantation of donor hematopoietic stem cells to continue life. For the first time, such
PGD was performed 11 years ago to save a girl with Fanconi anemia . After that, for several years,
European experts discussed the ethics of such PGD and came to the conclusion that this diagnosis has
a right to exist. Currently, the treatment of sick siblings with bone marrow transplantation of healthy
HLA-identical siblings born as a result of IVF with PGD is not a rare event. It is clear that PD is
impossible in this case, the theoretical probability ISSN 1684-0461 sick child is low. To date, there
are the following indications for PGD with HLA-typing: hereditary diseases complicated by bone
marrow insufficiency, hemoblastoses, immunodeficiencies, and metabolic diseases such as X-linked
adrenoleukodystrophy. In addition, preimplantation HLA typing is used to treat sporadic
hematological diseases; for the first time, the method was used to treat a sibling patient with
hypoplastic Blackfan—Diamond anemia . The fifth group is the carriage of genetic diseases caused by
mutations in mitochondrial DNA (mtDNA). Since the zygote receives all the mitochondria from the
egg, these diseases are maternally inherited. Mitochondrial diseases caused by nuclear DNA mutations
are transmitted according to Mendelian laws, therefore, the PGD regimen should be the same as for
monogenic diseases. The inheritance of mitochondrial diseases caused by mtDNA mutations is
complicated by heteroplasmy (genetic heterogeneity of the mitochondrial population), different levels
of heteroplasmy in different oocytes, random distribution of mtDNA molecules between blastocyst
cells, and the fact that the proportion of mutant mtDNA molecules can change differently in tissues
during development and life of the organism. The manifestation of diseases caused by mtDNA
mutations is very variable, the symptoms of some diseases vary both between families and within the
same family. Even though disease severity depends on a particular mtDNA mutation and the number
of mutated molecules, there are numerous exceptions. The difficulty of predicting the course of many
mitochondrial diseases, and the impossibility of selecting embryos completely free of mutant mtDNA
during PGD, makes it very difficult to perform this kind of PGD [1]. Currently, it is recommended to
develop PGD for mtDNA mutations within the research protocol and to inform potential parents that
the first cycle of PGD can only be performed to collect information regarding the reliability of the
method [3]. To date, few data on clinical cycles of PGD in mtDNA mutations have been published
[4]. The sixth group is the determination of the sex of embryos for the purpose of family planning. In
European countries and the United States, such a diagnosis is called "social sexing". According to the
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PGD consortium ESHRE (European Society of Human Reproduction and Embryology), there is a
decrease in such diagnoses worldwide. According to the latest published data of the consortium, the
share of such PGD in 2007 was 1.6%, and in the previous nine years it was 2.7% [10]. Carrying out
PGD for the purpose of family planning cannot be considered unambiguously justified. However, if
we compare this method with PD carried out for the purpose of family planning, where in most cases,
when a fetus of an “unwanted” sex is identified, an artificial termination of pregnancy is assumed,
PGD seems to be more humane. Since November 2011, sex selection of pre-implantation embryos for
transfer without medical indications has been prohibited by law in the Russian Federation [1]. Despite
the fact that pre-implantation diagnostics has been carried out since 1989, PGD methods and
coordination of processes during diagnostics have not yet been standardized. In recent years,
worldwide attention has been paid to standardization, internal and external quality control of PGD
procedures. This is very important to reduce the error of the method, which, if the relevant
requirements are not met, can be significant. Standardization of PGD procedures improves the quality
of services, creates optimal conditions for the work of specialists, and increases the security of
patients. This is especially true when the diagnosis is carried out according to the "transport scheme" -
that is, different stages of IVF with PGD are performed in different medical institutions located in
different cities or even countries. The "transport scheme" is widely used in the Americas and Europe.
This is due to the fact that it is not yet economically viable to maintain expensive equipment for
genetic research and a staff of highly qualified employees in small and medium-sized ART clinics.
Clinical and laboratory departments are connected using special couriers and standard means of
communication (Internet, telephone). The outcome of IVF cycles with PGD largely depends on the
clarity of coordination between departments. Currently, two large international medical organizations:
the PGD Consortium (ESHRE) and the International PGD Community (PGDIS) continue to develop
standards for PGD procedures . American specialists — American Society for Assisted Reproductive
Technology (SART) with American ISSN 1684-0461 Reproductive Medicine (ASRM - American
Society for Reproductive Medicine) also work in this area .

Conclusion

Recently, projects on external quality control of PGD procedures have been launched in Europe: by the
FISH method [11] and by the PCR method . International PGD communities, individual authorities in the
field of PGD and regulatory medical authorities in different countries recommend that all PGD laboratories
be accredited in accordance with internationally recognized quality standards or conduct activities that will
facilitate such accreditation in the future. To date, two programs of the International Organization for
Standardization - 1ISO (ISO - International Organization for Standardization) have been tested in Europe .
Here we present a possible scheme for carrying out PGD procedures, taking into account the interaction
between different departments of the ART clinic and the genetic laboratory, taking into account PGD
according to the “transport scheme” (Fig. 2). This flowchart is designed to standardize the processes
involved in PGD, to easily identify the different stages and checkpoints of a procedure, and to establish
links between them. The scheme is necessary for quick quality control of the work of specialists (doctors of
reproductologists, geneticists, genetics laboratory assistants, biologists, paramedical personnel, etc.) and
convenient coordination of their actions. PGD has been developing for more than 20 years, during this time
there has been significant progress in IVF techniques, new methods and equipment have appeared that
allow expanding the range of ART capabilities. The changes that have taken place during this time in
molecular diagnostics are even more impressive; at present, PGD has in its arsenal accurate and universal
methods that make it possible to study many genetic markers of a single cell in less than a day. As a result,
PGD has evolved from an experimental procedure to a valid and earliest form of PD, while expanding the
range of indications. Further development of molecular diagnostic methods, their standardization for PGD,
combined with improved organization and coordination of processes in IVF cycles with PGD, promises
good prospects.
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