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e Selection of the best embryo
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Potvrdenie o téasti obdrzi i€astnik po absolvovani prednasok.
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PRIHOVOR / WELCOME

som rad, ze Vas mdzem privitat na vzdelavacej akcii VITA NOVA.

Piatym ro¢nikom sa snazime pokracovat v naplfiani vizie o vytvorenie
tradicie pre odovzdavanie teoretickych i praktickych skdsenosti v oblasti
gynekoldgie a asistovanej reprodukcie v eurépskom rozmere.

Je mi ctou, Ze na nase podujatie prijali pozvanie popredni eurépski
a slovenski odbornici. Ddfam, ze pripraveny program bude pre kazdého
z nas odbornym prinosom, osobné stretnutia s kolegami upevnia dobré

,,,,,,

V mene v3etkych, ktori sa podielali na organizovani 5. ro¢nika
medzinarodnej vzdelavacej akcie VITA NOVA Vam dakujem,
Ze ste prijali pozvanie a Zelam prijemné dni.

| am delighted to welcome you all to our educational event VITA NOVA.

The fifth annual will be devoted to our efforts to continue in fulfilling
the vision on establishing the tradition for sharing theoretical and also
practical experience in the field of gynaecology and assisted reproduction
at the European level.

| am honoured that our invitation to this event has been accepted by
the renowned European and Slovak experts.| hope that the forthcoming
programme will meet all your professional expectations and will also
strengthen good relationships and be inspiring for further cooperation.

On behalf of all those involved in organizing the 5" International

Educational Event VITA NOVA | would like to thank you for accepting
our invitation and wish you a pleasant days.

— MUDr. Peter Harbuldk, PhD.
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Dr. Behtifiova absolvovala v roku 1990 LFUK Bratislava, odbor vieobecné lekarstvo. Od roku 1990
a2 doteraz (od 2005 znizeny Gvizok) pracuje na Il. Gynekologicko—pérodnicka klinika LFUK a UNB
ako gynekolog—pérodnik. V roku 1993 dosiahla atestaciu I. stupfia z gynekolégie a porodnictva.

V roku 1994 absolvovala 3tvrtro¢ny $tudijny pobyt na Tufts University v Bostone a Colorado University
v Denveri, USA. V roku 1997 dosiahla atestaciu Il. stupfia z gynekolégie a pérodnictva.

V 2001-2003 pésobila v Centre asistovanej reprodukcie . a Il. gynekologicko—pérodnickej kliniky
FNsP a LFUK Bratislava. V roku 2010 ukon¢ila externé doktorandské $ttdium udelenim titulu PhD.
na LFUK Bratislava zamerané na asistovant reprodukciu. Od 2005 pésobi v GYN-FIV a.s. Bratislava
v centre pre gynekoldgiu, urolégiu a asistovand reprodukciu ako odborny garant pre jednodfiovi
chirurgiu a lekar—gynekolog. Pravidelne sa aktivne a pasivne z(¢astfiuje na vedeckych podujatiach
doma a v zahranici.

EN

Dr. Behdriova, Ph.D. graduated from the Faculty of Medicine, Comenius University in Bratislava in 1990
with a degree in General Medicine. Since 1990 (since 2005 part—time employment) she has been
working as an obstetrician—gynaecologist at the 2nd Department of Gynaecology and Obstetrics

of FM CU and University Hospital in Bratislava. In 1993 she completed her education with

the specialty board exam (level 1) in the field of Gynaecology and Obstetrics.

In 1994 she completed her 3—month internship at the Tufts University in Boston and Colorado
University in Denver, USA. In 1997 she completed her education with the specialty board exam
(level 2) in Gynaecology and Obstetrics.

In 2001-2003 she worked in the Centre for Assisted Reproduction at the 1st and 2nd Department

of Gynaecology and Obstetrics of the Medical Teaching Hospital with Outpatient Department and
the FM CU Bratislava. She attended postgradual study focused on Assisted Reproduction at the

FM CU in Bratislava in a part—time form and received her Ph.D. title in 2010. Since 2005 she has been
working in GYN-FIV a.s. — Centre for Gynaecology, Urology and Assisted Reproduction in Bratislava
at the position of a professional guarantor for one—day surgery and as a gynaecologist. She regularly
participates in scientific events both in Slovakia and abroad.
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Klomiféncitrat — stary znamy?

Klomiféncitrat sa v klinickej praxi pouziva uz bezmala 50 rokov. Dodnes sa najéastejsie vyuziva
na stimulaciu ovulacie u pacientok s anovulaciou, resp. oligoovulaciou, a to predovsetkym
u pacientok so syndréomom polycystickych ovarii.

Cielom tohto prispevku je pripomentt si indikacie predpisovania tohto lieku, jeho davkovanie,

d(Zku uzivania, mozné neziaduce ucinky, resp. kontraindikacie jeho aplikacie. A to preto, ze jeho
preskripcia sa do velkej miery zovieobecnila a zabtida sa pri nej na viaceré délezité aspekty,

ako je napr. vySetrenie spermiogramu partnera, vy3etrenie priechodnosti vajickovodov u pacientky,
prihliadanie na jej vek, hmotnost, alebo iné faktory sterility. V neposlednom rade je délezité jasne
stanovit, kedy je uz potrebné pacientku odoslat z ambulancie na $pecializované pracovisko a zbytoéne
lie¢bu klomiféncitratom nepredlZovat.

Klomiféncitrat je pri spravnej indikacii vysoko acinny liek (napr. u pacientok s PCOS sa pri jeho aplikacii
dosiahne ovulacia a2 u 73 % z nich), ale jeho predpisovanie je potrebné po rokoch zrevidovat.

Clomiphene citrate — an old friend?

Clomiphene citrate has been used in clinical practice for nearly 50 years. To date, most often it is used
to stimulate ovulation in patients with anovulation, or oligoovulation, especially in patients with the
polycystic ovarian syndrome.

The aim of this paper is to recall indications for prescribing this drug, its dosage, duration of use,
possible side effects, or contraindications to its application. This is because its prescription has been
largely generalized and several important aspects are neglected within the prescription, such as semen
analysis of the partner, testing patency of the fallopian tubes of the female patient, the consideration
of her age, weight, and other factors of infertility. Finally, it is important to clearly determine when it is
necessary to refer the patient to a specialized facility and not to extend clomiphene citrate treatment
unnecessarily.

Clomiphene citrate is in the correct indication a highly active drug (e.g. in patients with PCOS after its
application, the ovulation is obtained in 73 % of them), but it is necessary to revise its prescribing after
some years of use.
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Od r. 1991 do januara 2015 pracovala ako sekundarny lekar na Il. Gynekologicko—pérodnicke;j

klinike UFUK a UNB Bratislava — Ruzinov (poslednych desat rokov na parcialny pracovny tvizok).

V roku 1995 dosiahla atestaciu I. stupfa z gynekologie a porodnictva. R. 2000-2005 viedla ambulanciu
pre lie¢bu sterility na Il. Gynekologicko—pérodnickej klinike LFUK a UNB Bratislava — RuZinov.

V roku 2004 absolvovala atestéaciu Il. stupfia z gynekolégie a porodnictva. R. 2009 absolvovala
sub3pecializan( atestaciu z reprodukénej mediciny. V roku 2010 ukonéila externé doktorandské
$tudium udelenim titulu PhD. na LFUK Bratislava — zameranie na asistovant reprodukciu. Od r. 2005
az doteraz je ¢lenom lekarskeho timu GYN- FIV a.s. Bratislava. V ramci vedecko — vyskumnej ¢innosti
je autorom a spoluautorom niekolkych vedeckych prac publikovanych v domacich a zahrani¢nych
odbornych ¢asopisoch a pravidelne sa aktivne a pasivne zt¢astriuje na domacich a zahrani¢nych
vedeckych podujatiach.
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MUDr. Stenova graduated from the Faculty of Medicine Comenius University in Bratislava in 1991 in
the field of General Medicine. From 1991 to January 2015 she worked as a gynaecologist at the 2nd
Department of Gynaecology and Obstetrics of FM CU and University Hospital in Bratislava — RuZinov
(over the last 10 years with a part—time load). In 1995 she completed her education with passing a
specialty board exam (level 1) in the field of Gynaecology and Obstetrics. In 2000 — 2005 she was

in charge of an outpatient office for infertility treatment at the 2nd Department of Gynaecology and
Obstetrics of FM CU and University Hospital in Bratislava — RuZinov.

In 2004 she completed her education with the specialty board exam (level 2) in the field of
Gynaecology and Obstetrics. In 2009 she completed her subspecialty board exam in Reproductive
Medicine. In 2010 she completed her postgradual study focused on Assisted Reproduction at the

FM CU in Bratislava and earned her Ph.D. title. Since 2005 she has been a member of the medical team
in GYN- FIV a.s. Bratislava. Regarding research and scientific activities she is the author and co—author
of several scientific papers published in domestic and foreign professional journals. She regularly
participates (actively and passively) in scientific events both in Slovakia and abroad.
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Zachovanie fertility u pacientok s karcinémom prsnika

Karcindm prsnika je najcastejsi karciném u Zien v reprodukénom veku (vo vyspelych krajinach 1z 8 Zien).

Priblizne 2 % karcinému prsnika sa vyskytuje u zien 20-34—ro¢nych, 11 % u Zien 25-44—rocnych. U mladych

Zienide zvi¢8a o invazivny karcindm s vysokou prevalenciou duktalneho infiltrujiceho typu. Vi¢Sina Zien

po operacnej lie¢be pravdepodobne podsttipi adjuvantnt chemoterapiu, ktora bude ohrozovat ich plodnost.

Miera désledkov zavisi od veku, davky a trvania lie¢by. Chemoterapia indukuje zniZzovanie ovaridlnej rezervy.
Predpoklada sa, e méZe posuntt ,ovarialny vek” takmer o 10 rokov. V sti¢asnosti je trend zlep$ovania kvality Zivota
prezivajucich pacientok a potreba redukcie dlhodobych désledkov protinddorovej lie¢by. Limitujacimi faktormi

v stratégii zachovania fertility u Zien s onkologickym ochorenim v reprodukénom veku st vek, bazalna ovarialna
rezerva, typ a $tadium onkologického ochorenia, navrh terapeutického planu — chemoterapia (CHT — typ, davka,
trvanie), radioterapia (RAT — anatomicka lokalita, davka, trvanie), rozsah chirurgického zakroku, predpokladané
dlhodobé désledky lie¢by, moznost oddialenia adjuvantnej lie¢by, moZznost ovaridlnej stimulagnej lie¢by, socialna
situacia, biologicka povaha tumoru a riziko metastaz do ovarii. Sti¢asna veda odporca v snahe zachovania

fertility u onkologickych pacientok viacero postupov: redukcia gonadotoxicity (transpozicia ovarii pred RAT, vyber
menej toxického CHT, sti¢asné podavanie GnRH analdgov, alebo hormonalna antikoncepcia po¢as CHT). Dalej
kryoprezervacia (embryi, oocytov, kortexu ovaria, celého ovaria), konzervativny chirurgicky vykon. V sti¢asnosti

je schvalena ASRM len technika kryoprezervacie embryi a oocytov. Pokial situacia umozfuje stimulaciu ovarii,

je potrebné zahajit ju ¢o najskér ako je mozné, zvy¢ajne GnRH antagonistovym protokolom. Pri konvenénych
protokoloch sa na stimulaciu pouzivaji exogénne gonadotropiny od 2.-3. dia cyklu, pripadne u pacientok

s hormonalne senzitivnymi tumormi sa odportca inhibitor aromatazy (letrozol), pripadne tamoxifen. ,Random —
start" stimulacia umozZfuje zahajenie stimulacie gonadotropinmi pocas lutealnej alebo neskorej folikularnej fazy.
Podla nového konceptu fyziolégie ovarii mozno pocas kazdého menstruaéného cyklu dosiahnut viacnasobnd ,vlnu*
rekrutovania folikulov. Mame zvi¢sa len jeden pokus, preto je snaha maximalizovat pocet ziskanych embryi a oocytov
na kryokonzervaciu. Pred stimulaciou je preto potrebné dosledne postdit ovarialnu rezervu (AMH, AFC). Vzhladom
na vy&&i vyskyt znizenej ovarialnej rezervy mozno potitat s vy$$im percentom ,low response" a vy$%ou spotrebou
gonadotropinov.

Fertility preservation in breast cancer patients

Breast cancer is the most common cancer in women of reproductive age (in developed countries,

1 out of 8 women). Approximately 2 % of breast cancer occurs in women aged 20-34 years, 11% in women aged
25-44 years. In young women, it is mostly about invasive carcinoma with the high prevalence of infiltrating ductal
type. Most women after surgical treatment are likely to undergo adjuvant chemotherapy that will jeopardise their
fertility. The extent of sequelae depends on the age, the dose, and duration of the treatment. Chemotherapy induces
the reduction of ovarian reserve. It is assumed that it can move “ovarian age” by almost 10 years. Currently, there is
a tendency of improving the quality of life in surviving patients and the need for reducing long—term consequences
of anticancer therapy. Limiting factors in the strategy of maintaining fertility in oncological patients in reproductive
age are the following: age, basal ovarian reserve, the type and stage of cancer, proposal of a therapeutic plan —
chemotherapy (CHT — the type, dose, duration), radiation therapy (RAT — anatomical location, dose, duration), extent
of surgery, anticipated long—term effects of treatment, possible delay of adjuvant treatment, possibility of ovarian
stimulation therapy, social situation, biological nature of the tumour, and the risk of ovarian metastases. Modern
science recommends several ways in order to preserve fertility in cancer patients: reduction of gonadotoxicity
(ovarian transposition before RAT, choosing less toxic CHT, concomitant administration of GnRH analogues, or
hormonal contraceptives during CHT). Also, cryopreservation (of embryos, oocytes, ovarian cortex, the entire ovary),
and conservative surgery. Currently, cryopreservation of embryos and oocytes is the only approved technology by
ASRM. If the situation allows stimulation of the ovaries, it is necessary to start it as soon as possible, usually with
the GnRH antagonist protocol. In conventional protocols for stimulation, there are used exogenous gonadotropins
from cycle days 2-3; in patients with hormone-sensitive tumours it is suggested the use of the aromatase inhibitor
(letrozole) or tamoxifen. “Random — start” stimulation allows the stimulation by gonadotropins during the luteal or
late follicular phase. According to the new concept of ovarian physiology it is possible to achieve multiple “wave” of
recruited follicles during each menstrual cycle. We usually get only one attempt, and thus it is our effort to maximize
the number of retrieved embryos and oocytes for cryopreservation. Before stimulation, it is, therefore, necessary to
carefully assess ovarian reserve (AMH, AFC). Due to the higher incidence of decreased ovarian reserve we may count
with a higher percentage of low response and higher consumption of gonadotropins.
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Magr. Pustaj ukonéil v roku 2010 $tddium na Univerzite Kon3tantina Filozofa v Nitre v odbore Biologia.
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andrologie. Zicastruje sa domacich a zahrani¢nych kongresov so zameranim na asistovanti reprodukciu,
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Mgr. Pustaj completed in 2010 his studies at Constantine the Philosopher University in Nitra
in the field of Biology.

Since 2012 he has been working for the company GYN-FIV,a.s. — centre for Gynaecology, Urology
and Assisted Reproduction in Bratislava, as an embryologist. He is particularly specialised in the field
of Andrology. He actively participates in domestic and international congresses focused on assisted
reproduction, andrology, and embryology.
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Spermiogram... A ¢o dalej?

Pomer Zenskej a muzZskej neplodnosti je priblizne 50:50, pri¢om aj v nasej populdcii za¢ina pomaly
prevazovat muzska neplodnost. Znizena plodnost méze byt spdsobena nespravnym Zivotnym Stylom,
konzumaciou navykovych a omamnych latok, hormonalnymi, genetickymi a tieZ imunologickymi
odchylkami. Zakladom pri vy3etrovani neplodnosti muza je spermiogram, ktorym sa uréuje pocet,
pohyblivost a morfoldgia spermii. Poruchy plodnosti sa viak mézu vyskytovat aj na rovni DNA, ktoré
nie st viditelné pri $tandardnom hodnoteni spermiogramu. Roz3irené vysetrenie spermii méze odhalit
pri¢inu muzskej neplodnosti a nasledne ur¢it vhodny postup pri jej lie¢be. Zahffia fragmentaciu DNA
spermii, intenzitu oxida¢ného stresu, pritomnost protilatok proti spermiam v ejakulate a podiel Zivych
spermii. Index fragmentacie DNA v percentach urcuje fertilizaény potencial spermii a pravdepodobnost
vyskytu abortov. Stanovenie miery intenzity oxida¢ného stresu je dalsim vyznamnym parametrom
hodnotenia plodnosti muza. Nadmerné mnozstvo vyskytu volnych radikalov spésobuje nerovnovahu

v ludskom tele a vznika oxida¢ny stres, ktory je zodpovedny za poskodenie membrany spermii, zniZzenie
ich pohyblivosti a schopnosti splynit s oocytom, poruchu aktivacie akrozoémovej reakcie ¢i poskodenie
DNA spermii. Skrytou pri¢inou neplodnosti muza je aj pritomnost protilatok proti spermiam v ejakulate
a nizky podiel Zivych spermii. Protilatky proti spermiam vznikaju naj¢astejsie ako désledok infekcie
alebo poranenia a mézu negativne ovplyvriovat schopnost spermii oplodnit oocyty. Pritomnost
velkého podielu nepohyblivych ale Zivych spermii méze znamenat defekty v Struktire bi¢ikov. Metdda
MACS pomocou magnetického pola a $pecialnych mikro¢astic umoZfiuje vyselektovat spermie

s nefragmentovanou DNA, ako aj neapoptotické spermie, ktoré sa potom pouZiji na oplodnenie.

Semen analysis... and what next?

The ratio of female and male infertility is about 50:50, while even in our population male infertility
begins slowly predominant. Reduced fertility can be caused by incorrect lifestyle, consumption of
addictive and opiate substances, hormonal, genetic and also immunologic abnormalities. The basis of
the investigation of infertility is semen analysis which determines the sperm count, sperm motility, and
morphology. Fertility disorders can also occur at the DNA level which are not visible in the standard
evaluation of semen analysis. Advanced examination of sperm may reveal the cause of male infertility
and then determine an appropriate procedure for its treatment. It includes DNA fragmentation of sperm,
the intensity of oxidative stress, the presence of antibodies against sperm in the ejaculate and the
proportion of live sperm. DNA fragmentation index is determined as a percentage of sperm fertilizing
potential and likelihood of abortion occurrence. Determination of the degree of intensity of oxidative
stress is another important parameter for evaluation of fertility in men. The occurrence of excessive
amounts of free radicals results in the imbalance in the body and produces oxidative stress which is
responsible for damage to the membrane of sperm, reducing their mobility and ability to fuse with the
oocyte, and a failed activation of the acrosome reaction or damage to sperm DNA. The underlying cause
of male infertility is the presence of antibodies against sperm in the ejaculate and a low percentage

of live sperm. Antisperm antibodies occur most frequently as a result of infection or injury and may
adversely affect the ability of sperm to fertilize oocytes. The presence of a large proportion of vital but
immotile sperm may indicate defects in the structure of flagella. MACS method using a magnetic field
and special microparticles allows sperm with unfragmented DNA as well as nonapoptotic sperm to be
separated, which are then used for fertilization.
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Magr. Svitok ukonéil magisterské stadium v roku 2012 na Katedre Zivocidnej fyziologie a etolégie
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andrologiu a embryologiu.
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Magr. Svitok completed his master's studies in 2012 at the Department of Animal Physiology

and Ethology, Faculty of Natural Sciences Comenius University in Bratislava. In 2016, he completed

his education with a dissertation examination. Since 2016 he has been working for the company
GYN-FIV,a.s. — centre for Gynaecology, Urology and Assisted Reproduction in Bratislava, as an
embryologist. He has published a number of articles in professional journals. He actively participates

in domestic and international congresses focused on assisted reproduction, andrology, and embryology.
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Uloha zinku v procese reprodukcie

Neplodnost predstavuje vyznamny problém modernej spolo¢nosti, na ktorom sa podielaji obe pohlavia
priblizne rovnakym dielom. Pri¢in neplodnosti je mnoho. Jednu z nich predstavuje nedostatoény prijem
stopovych prvkov, ktoré zohravaju nezastupitelnd Glohu v procese reprodukcie. Zinok spoluzodpoveda
za vyvoj a spravnu funkciu pohlavnych organov, produkciu testosterénu a spermiogenézu.

Chrani spermie a ich DNA pred poskodenim oxidaénym stresom. Zarovef znizuje imunitnt odpoved
organizmu proti spermiam. Viaceré $tudie dokazali vyrazné zlep$enie kvality spermii u muzov, ktorych
strava obsahovala vi¢sie mnozstva zinku. Pozoroval sa priaznivy G¢inok na celkovy poet motilnych
spermii, lepSia pohyblivost, ako aj morfolégia spermii. Zinok ma taktiez dokazatelne priaznivé Gcinky
na zensku plodnost. Je nevyhnutny pre stabilizaciu a syntézu DNA, chrani pred oxidaénym stresom,

a tak vytvara vhodné prostredie pre vyvoj embrya. Naopak, jeho nizke koncentracie boli pozorované

u Zien trpiacich neplodnostou a podstupujtcich IVF lie¢bu.

The role of zinc in reproduction

Infertility is a major problem of modern society affecting both sexes more or less equally. The causes
of infertility are numerous. One of them is an inadequate intake of trace elements which play a crucial
role in the process of reproduction. Zinc is responsible for the development and proper function of
the sex organs, testosterone production, and spermatogenesis. It protects sperm and their DNA from
damage caused by oxidative stress. At the same time, it reduces the immune response of the body
against sperm. Several studies have shown a significant improvement in sperm quality in men whose
diet contained larger amounts of zinc. There was a positive effect on the total number of motile sperm,
their better motility and morphology as well. Zinc has also proven beneficial effects on female fertility.
It is necessary for the stabilization and DNA synthesis, it protects against oxidative stress, thus creating
a favourable environment for the development of the embryo. On the contrary, its low concentrations
were observed in women suffering from infertility and undergoing IVF treatment.
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Dr. Coticchio studoval na Univerzite v Palerme, Taliansko, kde ziskal titul bakalar biologickych vied

a PhD. titul v oblasti bunkovej a vyvojovej bioldgie. Studoval tieZ na Univerzite v Nottinghame,

Velka Britania, kde ziskal titul magister lekarskych vied v oblasti metod asistovanej reprodukcie.

Pocas tohto $tudia pracoval ako klinicky embryolég a ako postgradualny odborny asistent rozvijal svoj
vyskumny zaujem na poli humannej IVF. Neskér v pozicii klinického embryoléga a vediceho vyskumu
nastUpil do IVF kliniky Tecnobios Procreazione v talianskej Bologni, kde zohral klt¢ovt tlohu pri
zavedeni jedného z prvych a najlspesnejsich programov kryokonzervacie oocytov. V sti¢asnosti pracuje
ako vedci vyskumu v centre reprodukénej mediciny Biogenesi v talianskej Monze, kde riadi niekolko
projektov v oblasti klinickej embryologie a zakladného vedeckého vyskumu. Jeho hlavné vedecké zaujmy
sa tykaji vyskumu dozrievania oocytov a ich kryokonzervacie, interakcii oocytovych a somatickych
buniek a vyberu oocytov a embryi.

Dr. Coticchio publikoval viac ako 55 pévodnych ¢lankov a recenzii, je spoluautorom 5 kniznych kapitol,
vydal 2 knihy a je pozyvany ako prednasatel na mnohé medzinarodné konferencie a sympo6zia.
V stcasnosti je koordinatorom odbornej sekcie pre embryolégiu v medzinarodnej organizacii ESHRE.
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Dr. Coticchio studied at the University of Palermo (ltaly) where he was awarded a BSc in biological
sciences and a PhD in cell and developmental biology. He also studied at the University of Nottingham
(UK), achieving a MMedSci in assisted reproduction technology. Whilst there, he held a clinical
embryology position and developed research interests in human IVF as post—doctoral fellow.

Later, as clinical embryologist and research supervisor, he joined Tecnobios Procreazione (Bologna,
Italy), where he was crucial in the establishment of one of the first and most successful oocyte
cryopreservation programmes. He is currently research supervisor at Biogenesi (Monza, Italy), where

he directs several clinical embryology and basic science research projects. His primary research interests
concern oocyte maturation and cryopreservation, oocyte—somatic cells interactions, and oocyte and
embryo selection.

Dr. Coticchio has published over 55 original articles and reviews, co—authored five book chapters,
edited two books, and has been an invited speaker at numerous international conferences and symposia.
He is currently Coordinator of the ESHRE Special Interest group in Embryology.



Biologické a klinické korelacie ludského oplodnenia

Oplodnenie je rozhodujlca faza vyvoja, pri ktorom muzské a Zenské gaméty splynd, aby vytvorili nového
jedinca. Preto javy vyskytujtice sa v priebehu oplodnenia poskytujd informacie o funkcii pohlavnych
buniek a pravdepodobne maji dlhodobé ti¢inky na vyvoj a Zivotaschopnost embrya. V poslednych
niekolkych rokoch sa v IVF laboratériach zaviedla time—lapse mikroskopia (TLM) ako nastroj na
neinvazivne postdenie morfokinetickych javov predimplanta¢ného vyvoja, ktoré mézu predpovedat
vyvojovy potencial embrya. Hoci niektoré spésoby a javy delenia embrya a tvorby blastocysty sa
skamali intenzivne, procesu oplodnenia sa venovala pozornost iba prileZitostne. To do zna¢nej miery
zanechalo oblast vyvoja embrya nezmapovant. V skuto¢nosti, nové smery alebo vyskum naznacujq,
Ze spravne vysvetlenie neskorsich faz vyvoja méze byt ovplyvnené, alebo sa odraza v choreografii
intracelularneho preskupenia organel a biochemickych podnetov, ktoré sa vyskytuji po¢as oplodnenia.
Na experimentalnych modeloch sa uz dokazalo, Ze niektoré z tychto udalosti sa daju zistit pomocou
TLM. Napriklad, v oocytoch mysi sa ukazalo, Ze intracelularne kmitania Ca?* vyvolané spermiami

pocas oplodnenia spdsobuju pohyby cytoplazmy, ktoré mézu byt neinvazivne detegované pomocou
TLM a zobrazovacou analyzou a javia sa ako prediktivne pre Zivotaschopnost embrya pred a po jeho
implantacii. V stlade s tymto stanoviskom, nase predbezné morfokinetické Gdaje vedu k identifikacii
predtym nepoznanych javov — ako je napriklad interakcia medzi vonkaj§im obalom oocytu a spermie,
cytoplazmatické toky a aberacie pronuklearnej morfokinetiky — ktoré otvaraji novy pohlad na ludské
oplodnenie a naznacuju, ze kvalita embrya méZe zavisiet na javoch vyskytujicich sa v priebehu prvych
24 hodin vyvoja.

Biological and clinical correlates of human fertilization

Fertilization is a crucial phase of development by which the female and male gametes merge to form

a new entity. Therefore, phenomena occurring during fertilization offer information on gamete function
and probably have long—term effects on embryo development and viability. Over the last several years,
time lapse microscopy (TLM) has been introduced in IVF laboratories as a tool to assess non—invasively
morphokinetic events of preimplantation development that may predict embryo developmental
potential. To this aim, however, while several patterns and phenomena of embryo cleavage and
blastocyst formation have been intensely investigated, only occasionally attention has been paid to the
process of fertilization. This has left largely uncharted a territory of embryo development. Indeed, novel
lines or research suggest that the correct unfolding of later stages of development may be affected by,
or reflected in, the choreography of intracellular rearrangement of organelles and biochemical cues that
occur during fertilization. In experimental models, there is already proof that some of such events may
be detected by TLM. For example, in mouse oocytes it was shown that during fertilization
sperm—induced intracellular Ca?* oscillations cause movements of the cytoplasm that can be detected
non-invasively by TLM and image analysis and appear to be predictive of pre— and postimplantation
embryo viability. Consistent with this view, our preliminary morphokinetic data have led to the
identification of previously unrecognized phenomena — such as sperm-oocyte cortex interaction,
cytoplasmic flows and aberrations of pronuclear morphokinetics — that open a new window on human
fertilization and suggest that embryo quality can depend on events occurring during the first 24 hours
of development.
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Dr. Maria José de los Santos ziskala doktorsky titul v odbore Bioldgia na Lekarskej fakulte Univerzity
vo Valencii, Spanielsko, v roku 1996. Nasledne v roku 1999 absolvovala postgradualne $tadium

v oblasti imunolégie reprodukcie na Harvard Medical School v Bostone, USA, vo vedeckom laboratériu
Fearing Research Laboratory. V roku 1997 zacala pracovat ako embryolég v IVF laboratériu v nemocnici
Brigham and Women’s Hospital, Harvard Medical School. Od roku 2000 je riaditelkou IVF laboratéria
v centre VI vo Valencii v Spanielsku.

Ziskala niekolko oceneni za vedeckl pracu, vratane cien American Fertility for Reproductive Medicine
Award. Seattle, USA, Sociedad Espafiola de Infertilidad Oral Communication Award, Sevilla, Spanielsko
a ASEBIR Best Clinical Oral Communication Award, Valencia, Spanielsko.

Dr. de los Santos je ¢lenkou mnohych odbornych spolo¢nosti, napr. Sociedad Espafiola de Infertilidad
(SEF), ASEBIR a ESHRE. V sti¢asnosti je $panielskou vladou poverena pracou na priprave 3. verzie
smernice Rady Eurépy pod ndzvom Guide to the Quality and Safety of Tissues and Cells for Human
Application (Smernica pre kvalitu a bezpe¢nost tkaniv a buniek uréenych na humanne pouZitie)

a je byvalou koordinatorkou odbornej sekcie pre embryologiu v medzinarodnej organizacii ESHRE.
Publikovala 50 vedeckych prac v recenzovanych lekarskych ¢asopisoch.
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Dr. Maria José de los Santos earned her doctor degree in Biology from the School of Medicine of the
University of Valencia, Spain, in 1996. Subsequently, in 1999 she completed her postdoctoral fellowship
in the field of Immunology of Repoduction at Fearing Research Laboratory, Harvard Medical School.

In 1997 she started to work as an embryologist at IVF Laboratory in the Brigham and Women’s Hospital,
Harvard Medical School. Since 2000 she has been Director of IVF Laboratory at IVI-Valencia in Spain.

She has been awarded several prizes in the research field, including American Fertility for Reproductive
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for the 3rd edition of “Guide to the Quality and Safety of Tissues and Cells for Human Application”
of the European Council. She has published 50 scientific papers in peer—reviewed medical journals.



Pocet képii mitochondrii v ludskych blastocystach

Mitochondrie st bunkové organely s mnohymi délezitymi funkciami pre fyzioldgiu bunky. Medzi tieto funkcie patri tvorba
adenozintrifosfatu (ATP) prostrednictvom oxidativnej fosforylacie, biosyntéza hému, pyrimidinov a steroidov, homeostaza
vépnika a Zeleza, programovana bunkova smrt (apoptéza) a Ca?* signalizacia. Ludsky mitochondrialny geném pozostava

z dvojvlaknovej cirkularnej DNA o dlzke 16,6 kb obsahujuicej tazky (H) a lahky (L) retazec. Obsahuje kédovan informaciu
uloZent stihrnne v 37 génoch. Dvanast z trinastich génov, ktoré kodujd proteiny potrebné pre oxidativnu fosforylaciu,

st umiestnené na tazkom retazci. Aviak funkcia mitochondrif nie je Gplne autonémna a zavisi aj od génov bunkového jadra.
Stadie u réznych Zivotidnych druhov vratane ¢loveka potvrdili, Ze k replikacii mitochondrialnej DNA (mtDNA) nedochadza
pocas skorych 3tadii embryogenézy. So za¢inajlcou diferenciaciou buniek dochadza aj k prvym replikaciam mtDNA.

Preto sa zda, Ze potiato¢né mitochondrialne vybavenie vajitka by malo byt dostato¢né pre udrZanie energie a dal3ich
procesov potrebnych pre skory vyvoja embrya. Po¢as delenia zygoty, mitochondrie aj s obsahom svojej mtDNA sa rozdelia
medzi dcérske bunky — blastoméry. Preto pocet mitochondrii v ramci celého embrya ostadva nezmeneny, ale klesa pocet
mitochondrii na bunku. Morfologické a funkéné zmeny mitochondrii st pozorovatelné od zygoty po bunky blastocysty.

Na Urovni elektrénovej mikroskopie majd mitochondrie sféricky tvar s obsahom elektronovo denzného matrixu

a nepocetnymi kristami. V $tadiu 4—bunkového embrya st uz mitochondrie mierne podlhovasté s o nieco viac

pocetne;jsimi kristami. V $tadiu blastocysty, v bunkach trofoblastu st mitochondrie prevazne podlhovasté, klesa denzita
mitochondridlneho matrixu a pozorovatelné st aj pocetné kristy, ¢o potvrdzuje zvySent aktivitu mitochondrii a vy33iu
spotrebu kyslika. Zaujimavé je, Ze pocet mitochondrii vnitornej masy buniek blastocysty je nizsi v porovnani s bunkami
trofoblastu. Pocet képii mitochondrii bol v korelacii s vekom, aneuploidiami, a bol tiez navrhnuty ako ukazovatel
embryonalnej Zivotaschopnosti, a to spdsobom, Ze negativna korelacia je vytvorena medzi obsahom kopii mitochondri

a embryonalnym implantaénym potencidlom. Dévodom je to, Ze faktor stresu pocas kultivacie embrya méze vyvolat
zvy$enie mitochondrialneho obsahu ako kompenzaény spdsob zotavenia sa zo stresu, ale pretoZe stres uz ovplyvnil
embryonalnu Zivotaschopnost, schopnost embrya dalej sa vyvijat mdze byt negativne ovplyvnena nasledkom prehnaného
metabolizmu. Tieto vysledky v3ak neboli potvrdené dalsimi skupinami vedcov, ktori nepreukazali korelaciu s biologickou
Zivotaschopnostou embrya, a preto neméZzu byt pouZité ako ukazovatel predikcie klinického vysledku transferu blastocysty
do dutiny maternice. Navy3e, ani vek, ani ploidita nemaju vplyv na koneény pocet kopii mtDNA. Mnoho faktorov méze
posobit matico a ovplyvriuji koneény pocet képii mtDNA v bunkach embrya. Tato prednaska sa bude zaoberat distribticiou
poctu képii mtDNA v ludskych blastocystach a bude sa venovat réznymi demografickymi vlastnostami embrya a pacientky,
ktoré mozu mat vplyv na kone¢ny obsah mtDNA v ludskej blastocyste kultivovanej v IVF laboratériach.

Mitochondrial copy number in human blastocysts

Mitochondria are cellular organelles with an important function for cellular physiology. Among different functions are
adenosine triphosphate (ATP) generation via oxidative phosphorylation, biosynthesis of heme, pyrimidines and steroids,
calcium and iron homeostasis, and programmed cell death (apoptosis) and Ca** signaling. In humans, the mitochondrial
genome is composed of a double—stranded circular DNA of 16.6 kb containing the heavy (H) and light (L) strand. It contains
information to code a total of 37 genes. Twelve out of the thirteen genes that code for proteins necessary for oxidative
phosphorylation are located on the H strand. However, a mitochondrial function is not autonomous and depends on
nuclear—derived genes. Studies in different species including humans have shown that mtDNA replication does not occur
during early stages of embryogenesis and only when differentiation commences, there is a replication of mtDNA copy
number. Therefore, it seems that the initial mitochondrial baggage of the oocyte should be sufficient to sustain energy

and other processes necessary for early embryo development. Along cleavages, mitochondria with their mtDNA content
will be divided into the number of blastomeres, so despite the fact that the net number of mitochondria does not change
per embryo, the average number of them per blastomere will decrease along embryo development. Moreover, both
morphology and activity changes will be observed on mitochondria from oocyte to blastocyst. In oocyte, mitochondria

will be of a rounded shape with electron—dense matrix and a few cristae, at a 4—cell-stage, mitochondria are a little more
elongated with increasing transverse cristae, and at a blastocyst stage, in the trophectoderm cells, mitochondria will be
much more elongated, decrease the matrix electron density and more cristae will be observed, which coincides with

a mitochondrial activity and increase in oxygen consumption. Interestingly, the amount of mitochondrial content in the
inner cell mass will be lower compared to the concentration observed in the trophectoderm cells. Mitochondrial copy
number has been correlated with age, aneuploidy, and also it has been proposed as a marker of embryonic viability in a way
that a negative correlation is established between the mitochondrial copy content and embryonic implantation potential.
The rationale behind is that a stress factor during embryo culture may induce an increase in mitochondrial content

as a compensatory way to recover from stress, but since stress has already affected the embryonic viability, the ability

of the embryo to develop may be negatively affected due to exaggerated metabolism. These results though have not

been repeated by other groups who did not find any correlation with embryo biological competence and therefore were
not able to predict a clinical outcome after blastocyst transfer. Moreover, neither age, nor ploidy have an impact on the
final mtDNA copy number. Many factors can act as a confounder affecting the final mtDNA copy number. This lecture will
explore the distribution of mtDNA copy number in the human blastocysts and will explore different embryonic and patient
demographic features that may affect the final mtDNA content in human blastocyst generated in the IVF laboratories.
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Prof. Prof.h.c. Dr. MVDr. Jozef Laurinik, DrSc. je embryolog svetového vyznamu.

Jeho medzindrodna reputacia sa prejavuje G¢astou na viacerych medzinarodnych vyskumnych projektoch
(napr. 991-2012 Dansko; 1992-2013 Nemecko; 1994-2011 Raklsko; 1994-2010 USA atd.) a ziskanim
niekolkych medzinarodnych oceneni (napr. Humboldtove $tipendium, Prof.h.c. atd.). M4 $iroké a hlboké
znalosti technolégii v oblasti embryi vratane aplikacie biologického zobrazovania a molekularnej
biolégie. Vysledky jeho vyskumu st zdokumentované v celkom 92 CC publikaciach (s celkovym SCI
1651) a 98 Ustnych prezentaciach, medzi ktorymi bolo vela prednaok na vyznamnych vedeckych
konferenciach. Potas svojej vedeckej kariéry koordinoval 29 vyskumnych projektov, z ktorych bolo

21 na medzinarodnej Grovni. Od roku 2004 sa jeho Zivotopis pravidelne objavuje v ¢asopisoch

,Who's Who in Medicine and Healthcare" a ,Who's Who in the World" v USA. Prof. Jozef Laurin¢ik je
priekopnikom v oblasti poprednych vyskumnych aktivit z celého sveta so zameranim na technolégie

v oblasti embryi (www.laurinci.com).

EN

Prof. Prof.h.c. Dr. MVDr. Jozef Laurincik, DrSc. is a world class embryologist.

His international reputation becomes evident by his participation in several international research
projects (e.g. 1991-2012 Denmark; 1992—-2013 Germany; 1994—2011 Austria; 1994-2010 USA etc.)

and by several international awards (e.g. Alexander von Humboldt fellowship, Prof.h.c. etc.).

He has a broad and in—depth understanding of embryo technologies including the application

of bio—imaging and molecular biology. The results of his research are documented in a total of 92 CC
publications (with a total SCI1651), and in 98 oral presentations among which were numerous lectures
at important scientific conferences. During his scientific career, he coordinated 29 research projects,

21 of which were international. Since 2004 his CV is regularly published in "Who's Who in Medicine
and Healthcare" and "Who's Who in the World" in the USA. Prof. Jozef Laurincik is a pioneer in the field
of emryo—technology leading research activities from around the globe (www.laurinci.com).
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Jadierko — jeden z kli€¢ovych hracov v skorej embryogenéze

Pred niekolkymi rokmi $ttdie vypracované na o$ipanych a mysiach, u ktorych sa odstranili (enukleécia)
alebo dokonca mikromanipulaciou vymenili (nukleolotransfer) fibrilarne sféry jadierok oocytov,
preukazali, Ze tato oblast je Gplne zasadna tak pre dokonéenie meidzy oocytov (Kyogoku a kol., 2011)
ako aj pre dalsi vyvoj embrya (Ohushi a kol., 2008). Preto komponenty prenasané z oblasti jadierka
oocytu do embrya nepredstavuji len samotny material jadierka, ale zahfiajd dal3ie biomolekuly, ktoré
su pre vyvoj embrya klti¢ové. Na zaklade tychto 3tudii je jasné, Ze fibrilarna sféra jadierka oocytu je pre
pocatie a dal3i Zivot skuto¢ne potrebna.

Stale je v8ak zahadou, aky typ biomolekul, ktoré fibrilarne sféry jadierok obsahuju, je pre vyvijajlce

sa embryo délezity. V aktualnej prezentacii budeme hovorit o obsahu fibrilarnych sfér jadierok
analyzovanych pomocou transkriptomiky a proteomiky a o vyvojovej kompetencii tychto oblasti
testovanych modernou mikromanipula¢nou technikou, pomocou ktorej sa fibrilarne sféry jadierok budu
transplantovat z jedného oocytu do druhého. Okrem toho sa budeme venovat moZnosti zlep3enia
vyvojovej kompetencie oocytov nizkej kvality prostrednictvom transferu fibrilarnych sfér jadierok

z oocytov vysokej kvality.

Tato praca bola podporend slovenskou Agenttirou na podporu vyskumu a vyvoja na zaklade zmluvy & APVV-14-0001
a tiez projektov CZ.02.1.07/0.0/0.0/15_003/0000460, VEGA 1/0022/15, VEGA 1/0327/16.

The nucleolus - one of the key players in early embryogenesis

A few years ago, elegant studies in pig and mouse where the oocyte’s nucleolar spheres were removed
(enucleolation) or even exchanged by micromanipulation (nucleolotransfer) demonstrated that the
nuclear sphere is completely essential both for completion of the oocyte's meiosis (Kyogoku et al.,
2011) and for further embryonic development (Ohushi et al.,, 2008). Hence, the components conveyed
from the oocyte’s nucleolar sphere to the embryo are not merely nucleolar material but include other
biomolecules that are crucial for the embryo to develop. Based on these studies the oocyte's nucleolar
sphere is indeed required for conception and further life.

It is still an unresolved enigma what type of biomolecules that are conveyed by the nucleolar sphere are
important for the developing embryo. In current presentation, we will discuss the content of the sphere
analysed by transcriptomics and proteomics, and the developmental competence of the sphere tested
by advanced micromanipulation where nucleolar spheres will be transplanted from one egg to another.
Moreover, the possibility to improve the developmental competence of “low quality” oocytes by the
transfer of the nucleolar spheres from “high quality” oocytes will be discussed.

This work was supported by the Slovak Research and Development Agency under the contract No. APVV-14-000],
and also by the projects CZ.02.1.01/0.0/0.0/15_003/0000460, VEGA 1/0022/15, VEGA 1/0327/16.
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Bratislava, Slovakia
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Dr. Kanova ukondila stadium na Univerzite veterinarskeho lekarstva v KoSiciach v roku 2001.

Nasledne absolvovala doktorandské stadium v ramci Slovenskej akadémie vied v KoSiciach. Zd¢astnila
sa odbornej staze na Akadémii vied Ceskej republiky. Publikovala v zahrani¢nych odbornych ¢asopisoch
ako Molecular Reproduction and Development, Zygote, Theriogenology a Mediators of Inflammation.
Aktivne sa zt&astriuje domacich a zahrani¢nych medzinarodnych kongresov. V roku 2006 zacala
pracovat v spolo¢nosti GYN-FIV, a.s. — centrum pre gynekologiu, urolégiu a asistovant reprodukciu

v Bratislave a v sti¢asnosti zastava funkciu vediceho embryoléga.
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Dr. Kariova graduated from the Veterinary Medicine University in KoSice in 2001. Later she completed
her postgradual study at the Slovak Academy of Sciences in KoSice. She took her internship at the
Academy of Sciences of the Czech Republic. She is the author of many publications in international
scientific journals: Molecular Reproduction and Development, Zygote, Theriogenology and Mediators

of Inflammation. She actively participates in national and international congresses. Since 2006 she has
been working in GYN-FIV, a.s. — Centre for Gynecology, Urology and Assisted Reproduction in Bratislava
and currently she holds the position of a chief embryologist.



& RNDr. Miriama Mol&anovd, MUDr. Peter Harbuldk, PhD.

Morfokinetické parametre implantovanych embryi v procese IVF

Vyber embryi s najvy3$$im vyvojovym potencidlom predstavuje zaklad pre tspesny IVF cyklus. Morfokineticky pristup
hodnotenia ich kvality je ¢oraz viac pouzivanou metodikou embryologov. Pouzitie inkubatora so vstavanym time—lapse
systémom redukuje potrebu manipulécie s embryami mimo inkubatora za (i¢elom pozorovania. Ich kontinualne sledovanie,
rozpoznanie nepresnosti ¢i poruch delenia méze byt pouzité k predikcii implantacie, vyskytu aneuploidii, ¢ k predpovedi
dalSieho vyvoja. Narastajuci pocet odbornych publikacii jednozna¢ne potvrdzuje prinos takéhoto sledovania v procese IVF.
Material a metodika: Na morfokinetické hodnotenie embryi pouzivame inkubator EmbryoScope™ , ktory je schopny
nepretrzitého sledovania ich morfoldgie a delenia. Celkovo sme pomocou time—lapse systému vyhodnotili 9192 embryi
ziskanych z 1904 cyklov. Porovnavali sme delenie 412 embryi so znamou implantaciou oproti ostatnym (2916 embryji,
ktoré boli transferované ale netspe$né v implantacii, alebo nevieme jednoznacne urcit implantaciu; 2635 embryi, ktoré
boli kryokonzervované a 3229 embryi, ktoré nedosiahli $tadium blastocysty). V klasickom inkub4tore HeraCell 150 boli
kultivované embrya ziskané z 2021 cyklov. VEetky cykly boli absolvované v centre Gyn—Fiv, a.s. v obdobi Siestich rokov od
maja 2011 do aprila 2017.

Priemerny ¢as prvého rozdelenia implantovanych embryi bol 26,26+0,13h po fertilizcii, kym u embryi, ktoré neboli
implantované, bol ¢as 27,17+0,07h po fertilizacii (p0,01). Embrya, ktoré nedosiahli $tadium blastocysty, maji priemerny
&as prvého rozdelenia 30,29+0,12h po fertilizacii (p0,007). Priemerny ¢as dosiahnutia $tadia blastocysty bol 103,50+0,35h
pre implantované embrya a 105,60+0,18h pre neimplantované embrya (p0,001). U pacientok starich ako 37 rokov, ktoré
mali transferované embrya vyhodnotené time—lapse systémom, boli dosiahnuté hodnoty PR 394 % oproti Standardnému
inkubatoru 30,8 % (p0,01) a CPR pre embrya vyhodnotené time—-lapse systémom 29,7 % oproti embryam v klasickom
inkubatore 224 % (p0,05).

Vysledky stidie poukazuji na to, Ze hodnotenie kvality embryi pomocou time-lapse technolégie zohrava vyznamnd

Ulohu vo zvySovani Gspesnosti lie¢by IVF, nakolko tato technika sa stava déleZitym neinvazivnym nastrojom na objektivnu
identifikaciu embryi s najvy$sim implantatnym potencidlom. Je potrebné uskutocnit dalSie Stidie s prihliadanim na pouzitie
viacerych typov inkubatorov a rozdielne postupy jednotlivych laboratérii, ktoré prispejd k Standardizacii parametrov
hodnotenych embryi.

Morphokinetic parameters of implanted embryos in the IVF process

Selection of embryos with the highest development potential is the basis for a successful IVF cycle. The morphokinetic
approach for assessing their quality is an increasingly used methodology of embryologists. Using an incubator with

the built—in time-lapse system reduces the need for manipulation with embryos outside the incubator due to their
observation. Their continuous monitoring, and detection of inaccuracies or cleavage disorders can be used to predict
implantation, the incidence of aneuploidies, or to predict further development. An increasing number of scientific
publications clearly confirms the benefits of such monitoring in the IVF process.

Material and methods: For morphokinetic assessment of embryos, we use EmbryoScope™ incubator that is capable of
continuous monitoring of their morphology and division. Overall, with using time—lapse system we evaluated a total of
9192 embryos retrieved from 1,904 cycles. We compared the cleavage of 412 embryos with known implantation to the
others (2,916 embryos that were transferred but failed to implant, or we cannot clearly determine implantation; 2,635
embryos were cryopreserved, and 3,229 embryos did not reach the blastocyst stage). In a conventional incubator HeraCell
150, there were cultured embryos collected from 2,021 cycles. All the cycles were performed in the Gyn—Fiv Centre over
the period of six years from May 2011 to April 2017.

The average time of the first cleavage of implanted embryos was 26.26+0.13 h after fertilization, whereas in embryos that
were not implanted, the time was 27.17+0.07 h after fertilization (p0.01). In embryos that have not reached the blastocyst
stage, the average time of the first cleavage was 30.29+0.12 h after fertilization (p0.007). The average time to reach the
blastocyst stage was 103.50+0.35 h for implanted embryos and 105.60+0.18 h for non—implanted embryos (p0.007).

In patients older than 37 years who had transferred embryos assessed by time-lapse system, there were achieved PR
values of 394 % compared to 30.8 % (p0.01) of standard incubator and CPR for embryos assessed by time—lapse system
29.7 % compared to embryos in a classic incubator 224 % (p0.05).

Study results suggest that the evaluation of embryo quality using time—lapse technology plays an important role in
enhancing the success of IVF treatment, as this technique has become an important non-invasive tool to objectively
identify the embryos with the highest implantation potential. It is needed to conduct even more studies taking into account
using more incubator types and different laboratory procedures, which will contribute to the standardization

of the parameters of evaluated embryos.
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M.D., PH.D., CBioL MSB,, FRSM

ARIES Consulting, Zeneva, Svajciarsko
ARIES Consulting, Geneva, Switzerland

Dr. Colin Michael Howles pracuje 40 rokov v oblasti reproduk¢nej endokrinolégie. V roku 1984 zacal
svoju kariéru v oblasti IVF, ked sa pripojil k priekopnickemu timu pod vedenim pana Patricka Steptoea
a profesora Roberta Edwardsa na prvej IVF klinike na svete v Bourn Hall, Cambridge vo Velkej Britanii.
V sti¢asnosti pdsobi v Zeneve a v roku 2013 zaloZil spolo¢nost ARIES Consulting, ktora sa venuje
inova¢nym technologiam a najmodernejsim rieSeniam na zlep3enie vysledkov lie¢by pre pary, ktoré maju
problémy s pocatim. Aktualne pomaha niekolkym spolo¢nostiam s biotechnologickymi a medicinskymi
zariadeniami a taktiez priamo spolupracuje s IVF klinikami po celom svete. Od roku 2016 je ¢estnym
¢lenom Dekanatu Univerzity klinickych vied v Edinburgu. Dr. Howles pracoval 25 rokov v oblasti lie¢by
plodnosti na réznych pracoviskach spolo¢nosti Serono, dnes Merck Serono, a koncom osemdesiatych
a v devitdesiatych rokoch 20. storocia sa zaoberal vyvojom a klinickym zavedenim prvého vysoko
purifikovaného gonadotropinu odvodeného z mo¢u (Metrodin HP) a neskér rekombinantného h—FSH
(folitropin alfa; GONAL—f), rh—-LH (LUVERIS), rhCG (OVITRELLE) a antagonistu GnRH, cetrorelixu
(CETROTIDE). Casto prednaga na viéetkych kontinentoch a doteraz publikoval prispevky vo viac ako

75 recenzovanych pracach, kapitolach v knihach a je spoluvydavatelom U&ebnice o technikach
asistovanej reprodukcie. Dr. Howles ziskal titul PhD. v odbore Reprodukéna endokrinolégia a je ¢lenom
vedeckej spolo¢nosti Royal Society of Medicine v Londyne.
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Dr. Colin Michael Howles, has worked for 40 years in the field of Reproductive Endocrinology. In 1984,
he started his career journey in human IVF when he joined the pioneering team of the late Mr Patrick
Steptoe and Prof. Robert Edwards in the world's first IVF clinic, Bourn Hall, Cambridge, UK. Dr. Howles
is currently based in Geneva and in 2013 founded the company ARIES Consulting that is committed

to delivering innovative technologies and cutting edge solutions to improve treatment outcomes for
couples who have difficulty conceiving. He is currently assisting a number of biotech and medical device
companies as well as working directly with IVF clinics across the world. Since 2016 Colin also has the
position of Honorary Fellow in the Deanery of Clinical Sciences University of Edinburgh. He spent 25
years working in the Fertility therapeutic area for Serono and latterly Merck Serono, and during the
late 1980'’s and 1990's, Colin was involved in the development and clinical introduction of the first
highly purified urinary derived gonadotropin (Metrodin HP) and, subsequently, recombinant h—FSH
(follitropin alfa; GONAL—f), rh—LH (LUVERIS), rhCG (OVITRELLE) and the GnRH antagonist, cetrorelix
(CETROTIDE). He has lectured widely across the Continents and to date, contributed to over 75 peer
reviewed papers, book chapters and is a co—editor of the Textbook of Assisted Reproductive Techniques.
He holds a Ph.D. in Reproductive Endocrinology and is a Fellow of the Royal Society of Medicine in
London.



Sacasné skusenosti s novymi rhFSH preparatmi v asistovanej reprodukcii

Na indukciu ovulacie u Zien sa uz 75 rokov pouZivaji exogénne podavané gonadotropiny. V technolégii
vyroby gonadotropinov sa dosiahli vyznamné pokroky, a to najméa v priebehu poslednych 20 rokov.
Ich vyvoj presiel dlhi cestu od éry preparatov ziskanych z animalnej a humannej hypofyzy, cez éru
preparatov z derivatov mocu. V stéasnosti je na trhu Siroky vyber gonadotropinov rekombinantnych
aj urinarnych, ktoré sa vyuZivaji v asistovanej reprodukcii. Vo vieobecnosti sa vietky pouzivajt

na multifolikularnu stimulaciu za G¢elom ziskania viacerych zrelych oocytov. Tento proces sa oznaluje
ako kontrolovana ovarialna stimulécia (COS), ktora je zakladnym kamefiom lie¢by pre oplodnenie

in vitro a transfer embrya. V st¢asnosti sa na celom svete na COS 3iroko vyuzivaju rekombinantné
humanne folikulostimulaéné hormony (rhFSH; folitropiny), ktoré st k dispozicii vo forme injekéného roztoku
v naplnenom pere. Pouzivaju sa bud samostatne, alebo v kombinacii s dalimi gonadotropinovymi
preparatmi. V poslednych rokoch do3lo k dalsiemu zvy3eniu dostupnosti novych alternativnych
preparatov, ktoré st podobné pédvodnému rhFSH (prvy komeréne dostupny bol v roku 1995),

alebo modifikovaného rhFSH bud ako ftzna molekula (korifolitropin alfa), alebo sa prostrednictvom
Strukturalnych rozdielov v glykozylacii (folitropin delta a folitropin epsilon) dosahuje vplyv

na farmakokinetické a farmakodynamické profily molekal.

Tento prispevok sa bude zaoberat prezentovanim a diskusiou o dostupnych klinickych tidajoch
o novych folitropinovych preparatoch.

Recent experience with new rhFSH preparations for ART

Exogenously administered gonadotropins for ovulation induction in the human female have been in
use for about 75 years. Major advances in technology, especially over the last 20 years, have brought
the field of gonadotrophin therapy a very long way since the early era of animal—, human pituitary—,
and urinary—derived hormones. Today, there is a wide choice of gonadotropins, both recombinant

and urinary—derived for use in assisted reproduction, but overall, they are all used with the aim of
promoting the growth of multiple follicles and the harvest of mature oocytes. This process is termed
Controlled ovarian stimulation (COS), which is the cornerstone of treatment for in vitro fertilization
and embryo transfer. Today, recombinant human follicle—stimulating hormone (r—hFSH,; follitropins)
preparations, which are available in liquid formulations and delivered with a pen device, are widely used
around the world for COS either alone or in combination with other gonadotropin preparations. The
last few years has seen a further increase in the availability of new follitropin alternatives similar to
the original rhFSH (first commercially available in 1995) or modified rhFSH either as a fusion molecule
(corifollitropin alfa) or through structural differences in glycosylation (follitropin delta and follitropin
epsilon), which impact the pharmacokinetic and pharmacodynamic profiles of the molecules.

The available clinical data on the new follitropin preparations will be presented and discussed.
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GENERA Centrum reprodukénej mediciny, Rim, Taliansko
GENERA Center for Reproductive Medicine, Roma, Italy
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Prof. Filippo Maria Ubaldi je lekar a riaditel kliniky GENERA v centrach pre reprodukénti medicinu

v mestach Rim, Marostica, Umbertide a Neapol, Taliansko. S dosiahnutymi akademickymi hodnostami
v pbrodnictve a gynekoldgii a magisterskym titulom z androlégie a reproduk¢nej mediciny sa tiez
intenzivne venuje vzdeldvacim a vydavatelskym aktivitdm spolu s vykonavanim lekarskej praxe.

Je spoluautorom 8 knih o reprodukénej medicine a 150 vedeckych prac uvedenych v domacich

a zahrani¢nych vedeckych ¢asopisoch z oblasti reprodukénej mediciny s H-indexom 40. Je editorom
dohody o reprodukénej medicine pod nazvom ,Medicina della Riproduzione Umana" uverejnenej

v Taliansku v roku 2010. Dr. Ubaldi bol pozvanym re¢nikom na viac ako 300 narodnych a
medzinarodnych kongresoch na tému reprodukénej mediciny a je vedeckym koordinatorom viac ako
30 kongresov a kurzov. Bol ¢lenom Vykonného vyboru ESHRE pocas rokov 2005-2009 a bol
predsedom 26. vyro¢ného zasadnutia spolo¢nosti ESHRE, ktoré sa konalo v Rime v jani 2010. V roku
2012 ziskal narodnu certifikaciu ako riadny profesor v gynekologii a pérodnictve. V rokoch 2014-2015
bol ¢lenom Poradného vyboru pre technické otazky zriadeného Ministerstvom zdravotnictva pre
heterolégne oplodnenie.
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Prof. Filippo Maria Ubaldi is a medical doctor, Clinical Director at the GENERA Centres for Reproductive
Medicine in Rome, Marostica, Umbertide and Naples, Italy. With academic degrees in Obstetrics and
Gynaecology, Masters in Andrology and Reproductive Medicine, he is also intensely dedicated to
educational, editorial and practitioner activities. He is a co—author of 8 books on Reproductive Medicine
and of 150 scientific papers in national and international scientific journals of Reproductive Medicine,
his author’s H-index is 4#0. He was the editor of the treaty on Reproductive Medicine ‘Medicina

della Riproduzione Umana’ published in Italy in 2010. He has been invited as a speaker to over 300
national and international congresses on the topic of Reproductive Medicine and has been a scientific
coordinator of more than 30 congresses and courses. He was a member of the ESHRE Executive
Committee over 2005-2009, and he has been Chairman of the 26th ESHRE Annual Meeting held in
Rome in June 2010. In 2012, he achieved the national certification as Full Professor in Obstetrics and
Gynaecology. In 2014-2015, he has been a member of the Technical Advisory Board established by the
Ministry of Health on heterologous fertilization.

Skusenosti s korifolitropinom alfa v r6znych profiloch pacientok

Experience with Corifollitropin alfa in different patient profiles
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Prof. Scott Nelson je veduci Katedry pérodnictva a gynekolégie na Univerzite v Glasgowe (VB).
Lekarsku prax absolvoval v Glasgowe a PhD. titul v oblasti lie¢by plodu ziskal na Univerzite v Dundee.
Naslednd klinickl prax absolvoval v Glasgowe ako klinicky vedecky pracovnik v oblasti maternalnej
mediciny a asistovaného oplodnenia. Profesor Nelson uplatfiuje svoje odborné znalosti najma
vyuzivanim biomarkerov pre potreby individualizacie starostlivosti. Publikoval viac ako 120 rukopisov,
vratane vyznamnych prac zameranych na asistované oplodnenie v odbornych ¢asopisoch The Lancet,
JAMA a Plos Medicine. V st¢asnosti je prijemca grantov z amerického Narodného institatu zdravia,

z Eurdpskej Unie, nadacie Wellcome Trust a britskej Rady pre medicinsky vyskum v oblasti
reprodukénej mediciny.
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Prof. Scott Nelson is the Muirhead Chair in Obstetrics and Gynaecology at the University of Glasgow.

He undertook his medical training in Glasgow with a PhD in fetal therapy from the University of Dundee.
Further clinical academic training was undertaken in Glasgow as a Clinician Scientist in maternal medicine
and assisted conception. Professor Nelson's particular area of expertise is in the use of biomarkers

to individualize care. He has published more than 120 manuscripts including landmark papers on assisted
conception in The Lancet, JAMA and Plos Medicine. He currently holds grants from the US National
Institute of Health, The European Union, Wellcome Trust and the UK Medical Research Council

in reproductive medicine.



Individualizacia lie¢by pri metédach IVF a ICSI

Cielom individualizacie lie¢by v IVF je zabezpetit, aby kazda Zena dostala optimalnu lie¢bu a maximalnu
$ancu na zivonarodené dieta. Kazdy krok v procese IVF je teraz mozné prispdsobit zakladnému fenotypu
jedinca, s klinickymi informaciami ziskanymi z kazdého nasledného kroku IVF procesu informujtc o tom,
ako by sme lie¢bu mali dalej prispdsobit s cielom maximalizovat $ance na tehotenstvo a eliminovat
iatrogénne a nevyhnutné rizika. Doteraz sme boli obmedzeni nedostatkom G¢innych a presnych
biomarkerov a rozsiahlych spolahlivych Gdajov pre usmernenie postupov pre stimulaciu vaje¢nikov.
Tomuto nedostatku sa teraz venuje klinicka $tidia ESTHER-1. Bola prvou rozsiahlou $tudiou, ktora
pouzila unikatny algoritmus obsahujuci Anti-Miillerov hormén (AMH) a telesn hmotnost pacientky
pre ulah¢enie individualizovanej stimulacie vaje¢nikov. Tato $tudia preukazala, Ze individualizovana
davka folitropinu delta bola spojena so zlepsenim klinicky spolahlivych vysledkov a odpovede ovarii

pri zachovani jeho G¢innosti. Postupom ¢asu tato $tadia vytvara novy porovnavaci Standard, kedze
lekari teraz uznavaju hodnotu zakladného fenotypu na zabezpecenie reprodukovatelnej a optimalnej
stimulacie vaje¢nikov.

Individualisation of treatment in IVF/ICSI

The objective of individualisation of treatment in IVF is to ensure that every single woman receives
optimal treatment and the maximal chance of a live-birth. Every step in the IVF process can now be
personalised to an individual's baseline phenotype, with the clinical information obtained from each
subsequent step of the IVF journey informing how we should tailor further, to maximize the chances

of pregnancy and eliminate iatrogenic and avoidable risks. Historically we have been limited by a lack of
effective and accurate biomarkers and large scale robust data to guide practice for ovarian stimulation.
The ESTHER-1 trial has now addressed this deficiency, and was the first large scale trial to use a unique
algorithm incorporating anti—miillerian hormone (AMH) and bodyweight to facilitate individualised
ovarian stimulation. This trial demonstrated that an individualised dose of follitropin delta was
associated with an improvement in clinical safety outcomes and ovarian response while maintaining
efficacy. As we move forward, this trial sets a new bench mark, with clinicians now recognising the value
of the baseline phenotype to ensure a reproducible and optimal ovarian stimulation.
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Klinika liecby neplodnosti LIVET, Turin, Taliansko
Infertility clinic LIVET, Torino, Italy
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Dr. Gianluca Gennarelli absolvoval $tidium mediciny s vyznamenanim na Turinskej univerzite (Taliansko)
v roku 1989. Specializa¢né $tidium v odbore gynekoldgia a pérodnictvo ukonéil v roku 1993 na tej

istej univerzite. V rokoch 1993 — 1998 absolvoval $tudijny pobyt na Klinike gynekologie a pdrodnictva
Uppsalskej univerzity vo Svédsku, kde ziskal PhD. titul v odbore gynekologickej endokrinolégie. Svoju
dizertaénti pracu nazval ,Syndrém polycystickych vaje¢nikov. Stidia o faktoroch mozného vplyvu

na telesny tuk a metabolizmus sacharidov”. Podielal sa na niekolkych $tadiach v oblasti gynekologickej
endokrinolégie a reprodukénej mediciny a je autorom alebo spoluautorom viacerych ¢lankov v zahrani¢nych
karentovanych ¢asopisoch, kapitol v odbornych knihach a vedeckych monografii. Je redaktorom
zahrani¢nych odbornych ¢asopisov Human Reproduction a Human Reproduction Update.

V stiéasnosti posobi ako 3pecialista na Oddeleni reprodukénej mediciny Turinskej univerzity.

V roku 2014 ziskal titul docenta.

Desat rokov vyucuje reproduként medicinu na Lekarskej fakulte a gynekolégiu a pérodnictvo
v postgradualnom $tudiu na Turinskej univerzite.
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Dr. Gianluca Gennarelli graduated from Turin University (Italy) with magnum cum laude 1989.

He completed his residency in Obstetrics and Gynecology at the same University in 1993. He worked
as a research fellow at the Department of Obstetrics and Gynecology of Uppsala University (Sweden)
between 1993 — 1998, obtaining a PhD in Gynecological Endocrinology. The doctoral thesis was
"Polycystic Ovary Syndrome. A study on factors of potential impact on body fat and carbohydrate
metabolism". He has taken part in several studies in the field of Gynecological Endocrinology and
Reproductive Medicine, and he is author/co—author of several internationally peer reviewed articles,
book chapters and monographs. He has been Associate Editor of Human Reproduction, and of Human
Reproduction Update. He currently works as a senior consultant at the Reproductive Medicine Unit of
Turin University. In 2074, he was granted the title of Associate Professor.

He has been teaching Reproductive Medicine at the School of Medicine and the Postgraduate School
in Obstetrics and Gynecology of Turin University over the last ten years.



Uloha LH v stimula¢nych protokoloch

Potreba asistovanej reprodukcie sa vo svete neustale zvysuje. Heterogenita stavov neplodnosti

a profilu pacientok vyzaduje individualizaciu stimula¢nych protokolov. Navy3e, priemerny vek zien, ktoré
podstupujd ovarialnu stimulaciu, stale rastie, ¢o sa odraza vo va¢som pocte pacientok s nedostato¢nou
(slabou alebo suboptimalnou) odpovedou na stimulaciu vaje¢nikov. V sti¢asnosti je na stimulaciu ovarii
k dispozicii viacero medikamentoznych preparatov. Medzi nimi si LH preparat, spociatku povaZzovany

za zbytoc¢ny, az dokonca Skodlivy, ziskal velk(l pozornost pre svoje potencialne vyhody z hladiska poc¢tu
a kvality ziskanych oocytov. Niektoré kli¢ové otazky viak ostavaju nevyriesené. Predovietkym nie je jasné,
ktoré podskupiny pacientok by mali mat najvacsi prospech zo suplementacie LH. Doteraz sa zdali byt
idealne pacientky so slabou ovarialnou odpovedou (podla réznych definicii, vratane Bolonskych kritérif),
zeny starsie ako 35 rokov a pacientky v sti¢asnosti oznacované ako respondentky so suboptimalnou
ovarialnou odpovedou (podla Poseidonskej definicie — Patient—Oriented Strategies Encompassing
IndividualizeD Oocyte Number). Napriek pribtdajticim informaciam na tému suplementéacie LH st
vysledky vyskumov nepresved¢ivé, az kontroverzné. Druha otvorend otazka sa tyka davky a na¢asovania
suplementacie LH. Tieto sa moZu v zavislosti od typu stimulagného protokolu (GnRH agonistovy, GnRH
antagonistovy) Liéit. A napokon, mnohé diskusie sa vedu o zdrojoch LH v stimulaénych preparatoch.

V skuto¢nosti je LH vyuZitelny ako rekombinantna molekula v izolovanych davkach. LH aktivita sa ale
dosahuje aj podanim hCG, ktory zdiela rovnaky bunkovy receptor s LH, ale je vdaka svojmu odlisnému
pol&asu rozpadu a aktivacii réznych post-receptorovych spojeni 4-5-krat aktivnejsi ako prirodzeny LH.
Ludsky menotropin (hMG), ktory sa v si¢asnosti pouZiva na stimulaciu ovarii, obsahuje tie? hCG.

Na zaklade najnovsich literarnych zdrojov na tito tému sa budeme v nasej prezentacii venovat niektorym
faktom, ktoré porovnavaji t¢innost rekombinantného FSH + rekombinantného LH versus hMG v stbore
pacientok, ktoré boli rozdelené do podskupin od slabej az po normalnu ovaridlnu odpoved.

LH in stimulation protocols

The need for assisted reproduction is increasing worldwide. The heterogeneity of infertility conditions

and of patients’ profile requires tailoring stimulation protocols for each individual. Furthermore, the mean
age of women is increasing steadily, which reflects into a larger proportion of patients with difficult (poor
or suboptimal) responses to ovarian stimulation. Several medications are currently available. Among

the others, LH, initially considered of no use or even deleterious, has gained much consideration for its
potential benefits in terms of number and quality of oocytes recovered at pick up. However, some crucial
questions remain unsolved. First of all, it is not clear which subgroups of patients would benefit most
from LH supplementation: so far, poor responders (according to various definitions, including the Bologna
criteria), women over 35 years of age, and patients recently identified as suboptimal responders (according
to the Poseidon definition) seem to be the ideal target. Whereas the literature on the topic is increasing,
results are not conclusive, if not conflicting. A second open question regards the dose and the timing of LH
supplementation, which could vary according to the type of stimulation protocol (e.g. with GnRH agonists
or antagonists). Finally, much debate focuses on LH “activity” and its source. As a matter of fact, LH is
available as recombinant molecule, in discrete doses. However, LH activity is also exerted by hCG, which
shares the same cell receptor with LH, but is 4-5 times more active than natural LH due to its different
half-life and to the activation of different post receptor pathways. Human menotrophin (hWMG), currently
used in ovarian stimulations, contains hCG. In the presentation, after an update of the literature on the
topic, we report some data comparing the efficacy of recombinant FSH + recombinant LH vs hMG,

in a series of patients distributed on a range of poor—-normal ovarian response.
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Odporucané postupy v liecbe neplodnosti na Slovensku

Neplodnost je podla WHO problémom paru. Pri¢iny s multifaktoridlne , ¢asto sa vzajomne prelinaju.
Na ich diagnostike a lie¢be sa podiela viacero klinickych disciplin, ktorych Gzka spolupraca je zdsadnym
sposobom prospesna v Uspesdnosti lie¢by. S rastiicim po¢tom dnes objasnenych faktorov sterility je
nevyhnutnd ich G¢inna koordinacia, ktora zvysi efektivitu manazmentu lie¢by a v neposlednom rade
racionalizuje naklady na lie¢bu. Sekcia asistovanej reprodukcie na Slovensku, po vzore viacerych
odbornych spolo¢nosti na lie¢bu neplodnosti, vypracovala dokument zahrfiujici diagnostiku a lie¢bu
najcastejsie sa vyskytujucich pri¢in neplodnosti u Zien v nasich podmienkach na podklade ,evidence
based medicine" a odporuéa lie¢ebné postupy v klinickej praxi ,klinické guidelines".

Dokument zahffia nasledovné pri¢iny Zenského faktora neplodnosti:

1. Oddalovanie koncepcie a stupajtci vek rodi¢iek. Vypoved a déveryhodnost testov ovarialnej rezervy.
2. Diagnostika a lie¢ba najastejsie sa vyskytujucich pricin neplodnosti u Zien (tubarny faktor, endometriéza, myémy).
3. VySetrenie imunologickych pricin sterility a infertility.

4. Hematologické vysetrenie.

5. Genetické vy3etrenie a odporucania k predimplantaénému genetickému vySetreniu embryi.

Pri¢iny neplodnosti neplodnych parov st pocetné a nie je mozné ich obsiahnut v celom rozsahu.
Cielom tohto dokumentu je zvysit efektivitu diagnostiky a lie¢by najc¢astejsich pricin Zenskej
neplodnosti, a tak poméct neplodnym parom dosiahnut tehotnost a pérod zdravého plodu.

Recommended practices in the treatment of infertility in Slovakia

According to WHO, infertility is a problem of the whole couple. The causes are multifactorial,

often intersecting each other. Their diagnosis and treatment are involved in several clinical disciplines,
whose close cooperation is fundamentally beneficial to a success rate of treatment. Regarding an
increasing number of today clarified factors of infertility, their effective coordination is essential as it
enhances the efficiency of management treatment, and last but not least reduces treatment costs.
The Section of Assisted Reproduction in Slovakia, following the example of several professional
societies for the treatment of infertility, has prepared a document comprising the diagnosis and
treatment of the most frequent causes of infertility in women in our country on the basis of
"evidence—based medicine" and recommended "clinical guidelines” in clinical practice.

The document includes the following causes of female factor infertility:

1. Postponing the conception and advanced maternal age. Evidence and credibility of ovarian reserve tests.

2. Diagnosis and treatment of the most frequent causes of infertility in women (tubal factor, endometriosis, fibroids).
3. Examination of immunological causes of sterility and infertility.

4. Hematologic examination.

5. Genetic examination and recommendations on preimplantation genetic testing of embryos.

The causes of infertility of infertile couples are numerous and cannot be included in its entirety. The aim
of this document is to increase the efficiency of diagnosis and treatment of the most common causes of
female infertility and thus help infertile couples achieve pregnancy and give birth to a healthy baby.
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Endometriom a endometrium pri endometri6ze

Endometri6za je zavazné ochorenie, ktoré postihuje najma Zeny vo fertilnom veku. Vyskyt ochorenia

sa odhaduje na 10-15 % Zien v reprodukénom obdobi. Hlavnymi klinickymi prejavmi ochorenia st
bolestivé symptémy ktoré vyznamne znizujd kvalitu ivota. Daléim prejavom, &asto latentnym, bez inych
klinickych prejavov je neplodnost. Prave pri lie¢be neplodnosti st tplne iné strategické postupy nielen
pri lie¢be, ale uz pri diagnostike. Pri zavaznejsich formach endometridzy— pri vyskyte endometriémov

by mal byt chirurgicky zasah ¢o najviac $etrny k ovariam a hlavne ovarialnej rezerve. KaZda operacia na
vaje¢nikoch— najmi extirpacia endometriomov méze mat za nasledok vyrazné znizenie Uspe$nosti metdd
asistovanej reprodukcie a tym niZ3ie $ance na otehotnenie. V tomto smere pretrvava nezhoda medzi
$pecialistami v odbore asistovanej reoprodukcie a gynekolégmi— operatérmi. Podiel nespravne lie¢enych
sterilnych Zien s endometriémami sa odhaduje na 85 %, hoci jednozna¢né algoritmy pre rozmanitost
prejavov neexistuju. Endometrioza je ochorenie celého organizmu, ktoré okrem lokalnych prejavov ma

aj negativny vplyv na funkciu ostatnych tkaniv. Svojimi imunomodula¢nymi mechanizmami zasahuje aj
do receptivity endometria a tym negativne ovplyvriuje nidaciu embrya. Prednaska ma za ciel prezentovat
vysledky $tadii, ktoré poukazuji na potrebu rozdielneho pristupu k sterilnym Zenam s endometriézou

a obzvlast pri vyskyte endometriému.

Endometrioma and endometrium in endometriosis

Endometriosis is a serious disease that mainly affects women of childbearing age. The disease
incidence is estimated at 10-15 % of women of reproductive age. The major clinical manifestations

of the disease are painful symptoms that significantly impair quality of life. Another manifestation,
often latent, without other clinical signs is infertility. Particularly in the treatment of infertility, there
are completely different strategic approaches not only to the treatment but already in the process
establishing the diagnosis. In more serious forms of endometriosis — when endometriomas occur,

the surgical intervention should be as considerate to the ovaries as possible and particularly to the
ovarian reserve. Each operation on ovaries — especially extirpation of endometriomas — may result

in significant reduction of the success rate of the methods in assisted reproduction, and thus lower
the chances of getting pregnant. In this respect, a disagreement between specialists in the field of
assisted reproduction and gynaecologists—surgeons remains. The proportion of improperly treated
sterile women with endometriomas is estimated at 85 %, although there are no exact algorithms due
to the diversity of signs. Endometriosis is a disease of the whole organism, which in addition to local
manifestations has a negative effect on the function of other tissues. Through its immunomodulatory
mechanisms, it also affects the receptivity of the endometrium and thus negatively affects the nidation
of the embryo. This lecture aims to present the results of studies that highlight the need for differential
treatment for infertile women with endometriosis and particularly in the occurrence of endometrioma.
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IVF — primerana cena za efektivnu liecbu neplodnosti

IVF je dnes $tandardnou liecbou mnohych neplodnych parov a indikacie na pouzitie tejto metddy sa
neustéle rozsiruju. Je to jedna z oblasti mediciny, ktora zaznamenala neskuto¢ny rozvoj v poslednych
dvadsiatich rokoch. Objavili sa nové postupy, média na kultivaciu embryi, pristroje na monitorovanie
stavu embryi a metdédy predimplanta¢nej genetickej diagnostiky. Vyskum a pouzivanie novych postupov
v3ak prinasa zo sebou aj zvy3ené naklady na poskytovanie zdravotnej starostlivosti v tejto oblasti.

Na Slovensku boli nastavené kritéria na lie¢bu IVF a jej financovanie velmi davno a priebezne sa
neaktualizujd. Preto zdravotnou poistoviiou nie je hradena lie¢ba ICSI, monitorovanie embryi, metody
PGD a mnohé iné. Podla st¢asnych pravidiel st zdravotnou poistovfiou hradené parom 3 cykly IVF

v indikovanych pripadoch v ¢iasto¢nej Ghrade a spoluti¢ast pacienta je nutna aj pri Ghrade liekov.
Zavadzanie novych metdd a postupov sa tak prenasa na financovanie pacientom. Ina je situacia u parov,
ktorym zdravotna starostlivost nie je hradena zdravotnou poistoviiou a par si plne hradi celd lie¢bu.
Vsetky centra IVF na Slovensku maji zverejneny cennik vykonov na webovych strankach a pacienti st
informovani o cenach jednotlivych vykonov. Je na rozhodnuti paru, ktoré vykony bude chciet realizovat.
Do buducnosti je uréite vhodné rozsirit indikacie na IVF hradené zdravotnou poistoviiou a rokovat

o preplacani niektorych naro¢nych vykonov, napriklad predimplanta¢nej genetickej diagnostiky.

IVF — a reasonable price for the effective treatment of infertility

IVF is now a standard treatment for many infertile couples, and indications for the use of this method
are constantly expanding. It is one of the fields of medicine which has seen incredible development over
the last twenty years. New techniques, media for culturing embryos, devices to monitor the status of
embryos and methods of preimplantation genetic diagnosis have emerged. However, research and use
of new techniques also bring increased health care costs in this field. In Slovakia, there were criteria
for IVF treatment and its financing set a long time ago, and they have not been continuously updated.
Therefore, health insurance companies do not cover ICSI treatment, monitoring of embryos, PGD
techniques, and many others. Under the current rules, a health insurance company covers three IVF
cycles per a couple, in the indicated cases with only a partial payment, and patient participation is also
needed in payment for medicines. Thus, the introduction of new methods and procedures is carried
over to be paid by the patient. The situation is different in couples to whom provision of health care

is not covered by a health insurance company, and the couple pays for the whole treatment in full. All
IVF centres in Slovakia have published their price lists of procedures on their websites and patients are
informed about the prices of particular procedures. It is up to the couple which procedures will b

e performed. In the future, it is certainly advisable to extend indications for IVF covered by

a health insurance company and negotiate the reimbursement of some demanding procedures,

such as preimplantation genetic diagnosis.
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Prevencia adhézii v reprodukénej medicine

Vyskyt, komplikacie a materialne désledky nasledného riesenia poopera¢nych komplikacii po klasickych i endoskopickych
brusnych operaciach st dnes klinicky i ekonomicky jasne preukazané. Expertna pracovna skupina pre adhézie v ramci Europskej
spoloénosti pre gynekologick endoskopiu uz v roku 2007 publikovala svoj siiborny referat a odporucanie ako predchadzat tvor-
be poopera¢nych adhézii aplikovanim chirurgickych opatreni s pouzivanim antiadhezivnych pripravkov, a to pri vysokorizikovych
chirurgickych vykonoch akymi sti operéacie vaje¢nikov, operacie endometridzy, operacie vajcovodov, myomektémie a adheziolyzy.
Slovenska gynekologicko—p6rodnicka spolo¢nost SLS sa taktiez zaoberala touto problematikou a v roku 2010 publikovala svoje
odporucanie, v ktorom zdéraznila vyznam prevencie ako najucinnejSieho a v praxi aplikovatelného nastroja. Posledné medzi—
narodné stanovisko pre danti problematiku je vysledkom panelu expertov pre eurépske $tandardy prevencie adhézii z roku 2012.
Je vieobecne zname, Ze popula¢na krivka v eurépskych krajinach, teda aj u nas, vyznamne klesa a prognozy nie st priaznivé ani
do budtcnosti. Moderna a t&inna lie¢ba neplodnosti je jednym z vyznamnych faktorov pri snahe o zvratenie tohto nepriaznivého
vyvoja. Slovensko je v tejto oblasti mediciny na eurépskej trovni, centra asistovanej reprodukcie a reprodukénej mediciny majd
porovnatelné vysledky s ostatnymi europskymi krajinami. Je v3ak taktieZ veobecne zname, Ze tato lie¢ba, ak ma byt ucinna

a Uspedna, je aj patri¢ne nakladna, o ¢om maju podrobny prehlad vietky tri slovenské zdravotné poistovne, ale aj samotné ne-
plodné pary. Vzhladom na to, Ze tvorba adhézii po gynekologickych operaciach je vyznamnym rizikovym faktorom vzniku Zenskej
neplodnosti, najmi jej tubarneho a peritonealneho faktora, prevencia tvorby poopera¢nych zrastov poméze pozitivne ovplyvnit
zdravotny stav operovanych Zien, ich poopera¢né tazkosti a najmi ich plodnost v reprodukénom veku. Adhézie st definované
ako jazvovité tkanivo, ktoré vytvara abnormalne spojenie medzi dvomi a viacerymi organmi a tkanivami organizmu. Incidencia
adhézii je porovnateln4 pri laparoskopickom i laparotomickom pristupe. Viac ako tretina pacientok po laparotémii byva z dévodu
adhézii reoperovanych do 10 rokov od prvej operacie. Naj¢astejsimi komplikaciami adhézii st neplodnost, iledzne stavy, chronicka
panvova bolest, zapalové ochorenie panvy a zvy$ené operacné riziko pri relaparotomii, & pri second-look vykone. Zakladmi
antiadhezivnej stratégie je dodrzovanie zasad fyziologického operovania a samozrejme aj pouzitie antiadhezivnych pripravkov.

K zasadam fyziologického operovania patri hlavne spravna indikacia vykonu a pouZivanie mikrochirurgickych technik. K najpo—
uzivanejsim antiadhezivnym preparatom patria pripravky farmakologické, fyzikalne bariéry, gélové bariéry a tekuté pripravky so
Sirokym pokrytim. European Society of Human Reproduction and Embryology (ESHRE) je vrcholnou odbornou spoloénostou pre
reproduként medicinu vo svete. V roku 2011 stanovila samostatna pracovna skupina ESHRE pre reproduként chirurgiu v Stok-
holme odporti¢ané postupy pre prevenciu adhézii v reprodukénej chirurgii (Adhesion prevention in reproductive surgery). V roku
2013 stanovila samostatna pracovna skupina ESHRE odporacané postupy pre Zeny s endometriézou (Management of women
with endometriosis). V oboch tychto materidloch st analyzované viaceré antiadhezivne preparaty, dominuje kyselina hyal-
urénova, ktora je najcastejsie odporti¢anou substanciou na prevenciu poopera¢nych zrastov. VyuZitie antiadhezivnych preparatov
bolo taktieZ predmetom panelovej diskusie niekolkych poprednych odbornikov z oblasti reprodukénej mediciny

a gynekologickej endoskopie na vyro¢nom kongrese ESHRE v Lisabone v jani 2015 s rovnakym odport¢anim. Odportéania
ESHRE st odborne uznavanymi materialmi na celom svete, st akceptované i Sekciou asistovanej reprodukcie SGPS SLS

a riadime sa nimi i v slovenskej reprodukénej medicine.

Prevention of adhesions in reproductive medicine

Incidence, complications and material consequences of subsequent solutions of postoperative complications after classic and
endoscopic abdominal surgery are today clinically and economically clearly demonstrated. The ESGE (European Society for Gy-
naecological Endoscopy) Adhesions Research Working Group already in 2007 published its summary report and guideline how to
prevent the formation of post—surgical adhesions by applying surgical measures with the use of anti-adhesion products, namely
in high—risk surgical procedures such as ovarian surgery, surgery for endometriosis, fallopian tubes surgery, myomectomy, and
adhesiolysis. The Slovak Gynaecological and Obstetric Society (SGOS) of the Slovak Medical Association (SMA) also addressed
those issues, and in 2010 published its recommendation, which emphasized the importance of prevention as the most effective
and in practice applicable tool. A recent international viewpoint on the matter in question is the result of the panel of experts
on European standards for the prevention of adhesions in 2012. It is well known that a population curve in European countries,
i.e. also in our country, significantly decreases and the forecasts are not favourable either for the future. Modern and effective
treatment for infertility is one of the most important factors in an effort to reverse this unfavourable trend. In this medical field,
Slovakia is at the European level, centres of assisted reproduction and reproductive medicine have comparable results with other
European countries. However, it is also common knowledge that such treatment to be effective and successful is also corre-
spondingly expensive. It shows that all the three Slovak health insurance companies, but also infertile couples themselves, have
a detailed overview of the situation. Given that the formation of adhesions after gynaecologic surgery is a major risk factor for
female infertility, in particular its tubal and peritoneal factor, prevention of post—surgical adhesions will help positively influence
the health status of women undergoing operation, their postoperative problems and particularly their fertility in reproductive
age. Adhesions are defined as scar tissue which binds together normally separate anatomical structures between two or more
organs and tissues of the body. The incidence of adhesions is comparable in a laparoscopic and also laparotomic approach.

More than a third of patients after laparotomy is usually reoperated due to adhesions within 10 years from the first operation.
The most common complications of adhesions are infertility, ileus—related conditions, chronic pelvic pain, pelvic inflammatory
disease, and an increased operational risk in relaparotomy, or the second—look surgery. The basics of anti—adhesion strategy is to
observe the principles of physiological surgery and certainly also the use of anti—adhesion products. The principles of physiolog-
ical surgery mainly include a proper indication of the procedure and the use of microsurgical techniques. The most widely used
anti—adhesive preparations include pharmacological agents, physical barriers, gel barriers, and liquid preparations with a broad
coverage. The European Society of Human Reproduction and Embryology (ESHRE) is the top professional society for reproduc-
tive medicine in the world. In 2011, ESHRE Special Interest Group Reproductive Surgery in Stockholm established guidelines for
preventing adhesions in reproductive surgery (Adhesion prevention in reproductive surgery). In 2013, ESHRE Special Interest
Group for Endometriosis and Endometrium established guidelines for women with endometriosis (Management of women

with endometriosis). In both of these materials, there are discussed several anti-adhesion drugs, among which hyaluronic acid
dominates, and which is the most often recommended substance for the prevention of postoperative adhesions. The use of anti—
adhesion preparations was also the subject of a panel discussion of a few leading experts in the field of reproductive medicine
and gynaecological endoscopy at the ESHRE Annual Congress in Lisbon in June 2015 with the same guideline. ESHRE guidelines
are professionally recognized materials worldwide; they are also accepted by the Section of Assisted Reproduction SGOS SMA,
and we follow them also in the field of reproductive medicine in Slovakia.
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Dr. Iveta Svecova absolvovala v roku 2009 JLFUK Martin, odbor vieobecné lekarstvo. Od roku 2009
do roku 2017 pracovala na Gynekologicko—porodnickej klinike UNM Martin ako gynekolog — pérodnik
a odborny asistent (2013 — 20717). V roku 2011 absolvovala $tudijny pobyt na I. Gynekologicko
porodnickej klinike Semmelweissovej Univerzity v Budapesti so zameranim na invazivnu a neinvazivnu
prenatalnu diagnostiku. V roku 2013 ukonila interné doktorandské $tidium udelenim titulu PhD.

na JLFUK Martin zamerané na vyuzitie molekulovej biolégie v prenatélnej diagnostike. V roku 2016
dosiahla atestaciu Il. stupfia v odbore gynekologia a porodnictvo. Od 2017 pdsobi v GYN-FIV s.r.o.
Zilina v centre pre gynekoldgiu, uroldgiu a asistovanti reprodukciu ako odborny garant pre jednodiovi
chirurgiu a lekar—gynekolég. Pravidelne sa aktivne a pasivne z(¢astiuje na vedeckych podujatiach
doma a v zahranici, v roku 2014 bola ¢lenkou vedeckej rady a spoluorganizatorkou ,3rd Central Eastern
European Symposium on free nucleic acids in NIPT*.
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Dr. Svecova graduated from the Jessenius Faculty of Medicine in Martin, Comenius University

in 2009 with a degree in General Medicine. From 2009 to 2017 she has been working as an
obstetrician—gynaecologist and graduate assistant (2013 — 2017) at the Clinic of Obstetrics and
Gynaecology of JFM CU and University Hospital in Martin. In 2011, she completed the internship at Ist
Clinic of Obstetrics and Gynaecology at Semmelweiss University in Budapest focused on invasive and
non—invasive prenatal diagnosis. She attended postgradual study focused on the methods of Molecular
Biology in prenatal diagnosis at the JFM CU in Martin in a full-time form and received her Ph.D. title

in 2013. In 2016, she completed her education with the specialty board exam (level 2) in Gynaecology
and Obstetrics. Since 2017 she has been working in GYN-FIV s.r.o. — Centre for Gynaecology, Urology
and Assisted Reproduction in Zilina at the position of a professional guarantor for one—day surgery
and as a gynaecologist. She regularly participates in scientific events in Slovakia and abroad, in the year
2014 she was a member of scientific committee and co—organiser of the “3rd Central Eastern European
Symposium on free nucleic acids in NIPT".



& Dusan Loderer, Marién Grenddr, Jana Krsiakovd

Specifika skriningovych vysetreni pri viacplodovej tehotnosti

Viacplodova tehotnost sa vyskytuje priblizne v 2 — 3 % v3etkych pérodov, pricom pocet viacnasobnych
tehotnosti medziro¢ne stipa vzhladom na ¢astejsie vyuZitie technik umelej reprodukcie (ART).
Akokolvek, pocas sledovania vyvoja trendov za posledné dve desatrocia bol zaznamenany pokles
vyskytu troj— a Stvorndsobnej tehotnosti, pricom aj pri neustalom naraste poc¢tu dvojplodovych
tehotnosti sa ich medziro¢né tempo narastu spomaluje. Ultrazvuk vyrazne zlepsil starostlivost o Zzeny
s viacplodovou tehotnostou. Ci uz sa jedna o samotnt diagnostiku viacplodovej tehotnosti v Gvode,
pokratujic uréenim chorionicity a amnionicity, merania d(zky kre¢ka maternice v ramci prevencie
pred¢asného porodu, skriningu Strukturalnych abnormalit a aneuploidii, manazmente 3pecifickych
komplikacii a intrapartalneho pouZzitia ultrazvuku. Biochemicky skrining v pripade viacplodovej
tehotnosti je $tandardne vykonavany pre dvojplodovi tehotnost. Pomocou niektorych typov softwarov
je mozné ho vykonat aj v pripade troj— a $tvorplodovej tehotnosti, aviak interpretacia vysledkov v tejto
skupine mdze byt problematicka. Samotny biochemicky skrining teda u viacnasobnej tehotnosti nie je
mozné pouzit, pretoze je neinformativny; vZdy je potrebné ho kombinovat s ultrazvukovym vysetrenim.
Zvysenie senzitivity a Specificity skriningu v tejto skupine prinieslo so sebou zavedenie metéd
neinvazivneho prenatalneho testovania (NIPT), ktoré v pripade dvojplodovej tehotnosti dosahuje
falo3nu pozitivitu v rozsahu od O do 0,2 % pri detekcii trizomie 21, 13 a 18. Viacnasobna tehotnost
vyrazne zvySuje maternalnu aj fetalnu morbiditu a mortalitu a je fenoménom, ktory bude kon3tantne
pritomny v skupine pacientov s asistovanou reprodukciou. Je preto podstatné zlep3ovat vietky druhy
skriningovych metod pocas prenatalnej starostlivosti za Gi¢elom lep3ieho a adekvatneho manazmentu.
Tato prednaska by mala priniest prehlad odporuéani v tejto oblasti, ako aj poukazat na problematické
stranky jednotlivych skriningovych pristupov.

Specifics of screening in multiple pregnancy

Multiple pregnancy occurs in about 2-3 % of all births, and the number of multiple pregnancies is
increasing year—on-year in the view of the increased use of assisted reproductive technology (ART).
However, while watching the development of trends over the last two decades, there has been noticed
a reduction in the incidence of triplet and quad pregnancies, even given the constant increase in the
number of twin pregnancies, their annual rate of increase is slowing down. Ultrasound significantly
improved care for women with multiple pregnancy. Whether it deals with the diagnosis of multiple
pregnancy at the beginning, continuing by determination of chorionicity and amnionicity, measuring
cervical length within the prevention of preterm birth, screening structural abnormalities and
aneuploidies, management of specific complications and intrapartum ultrasound. Biochemical screening
in multiple pregnancy is normally performed for a twin pregnancy. Using certain types of software,

it can be performed even in triplet and quad pregnancies, but the interpretation of the results in this
group can be questionable. Thus, biochemical screening itself in multiple pregnancy cannot be used as
it is uninformative; it is always needed to be combined with ultrasound examination. The increase in
sensitivity and specificity of screening for this group has resulted in the introduction of non-invasive
methods for prenatal testing (NIPT), which in the case of twin pregnancy accounts for false positivity
ranging from O to 0.2 % in the detection of trisomy 21, 13, and 18, respectively. Multiple pregnancy
significantly increases maternal and foetal morbidity and mortality and is a phenomenon that is
constantly present in the group of patients with assisted reproduction. Therefore, it is essential to
improve all kinds of screening methods during prenatal care for better and adequate management.
This lecture presents an overview of recommendations in this area, as well as points out the
problematic aspects of particular screening approaches.
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Dr. Bergendiova je lekarka s 25-ro¢nou praxou v pediatrii a klinickej imunolégii a alergologii.

Pracovala v Detskej fakultnej nemocnici Kramare v Bratislave, v byvalom Narodnom tstave tuberkulozy

a respiracnych choréb Podunajské Biskupice a v Pneumo— Alergo Centre, ktoré budovala spolu s MUDr.
Branislavom Drugdom a MUDr. Martinom Brezinom v rokoch 2003 — 2013. V januari 2014 zaloZila nové
Centrum pre klinick(i imunolégiu a alergologiu — ImunoVital Centrum, kde aj pracuje. Ma 2 Specializacné
atestacie (z pediatrie a z klinickej imunoldgie a alergolégie). Dr. Bergendiova je dritelkou certifikatov

z kurzu prietokovej cytometrie a funkénej diagnostiky a tiez medzinarodného certifikatu z nového odvetvia
$portovej imunologie ako jedina na Slovensku. V roku 2002 obhajila na LF UK dizerta¢n( doktorandskd
pracu ,Sport a imunitny systém" a ziskala titul PhD. Od roku 2074 sa venuje aj problematike reprodukénej
imunoldgie, ktor( prednasa aj na domécich aj zahrani¢nych podujatiach. Je ¢lenkou viacerych slovenskych
odbornych spoloc¢nosti (imunologickej, imunoalergologickej, pneumologickej a pediatrickej) a tiez Medzi—
narodnej spolo¢nosti pre 3port a imunologiu a Spolo¢nosti pre reprodukénti imunolégiu. Prednasa na
domacich aj zahrani¢nych kongresoch a publikovala mnozstvo publikacii v domacich aj zahrani¢nych
odbornych ¢asopisoch. Okrem prace v ambulancii pracuje aj ako konziliarny lekar pre alergické ochorenia
a imunolégiu pre top—tim $portovcov v priprave na OH a iné vyznamné Sportové podujatia, kde spaja svoj
koni¢ek (3port) so svojou profesiou. So $portovym timom SR sa ako lekarka vypravy zic¢astnila LOH 2004
v Aténach, LOH 2008 v Pekingu a ZOH 2010 vo Vancouveri.
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Dr. Bergendiova is a physician with 25—year experience in paediatrics and clinical immunology and
allergology. She worked in the Children's University Hospital Kramare in Bratislava, in the former National
Institute of Tuberculosis and Respiratory Diseases Podunajské Biskupice and in the Pneumo—Alergo
Centre, which she built up together with MUDr. Branislav Drugda and MUDr. Martin Brezina over the
years 2003 — 2013. In January 2014 she established a new centre for clinical immunology and allergology
— ImunoVital Centre, where she still works. She achieved two specialized board exams (in Paediatrics

and in Clinical Immunology and Allergology). Dr. Bergendiova holds certificates from the course on flow
cytometry and functional diagnosis and an international certificate in a new area of Sports Immunology

as the only one in Slovakia. In 2002 she defended her dissertation thesis “Sport and the Immune System"
at the Faculty of Medicine Comenius University in Bratislava and earned a Ph.D. title. Since 2074, she has
also been involved in reproductive immunology, which she lectures at domestic and foreign events. She is
a member of several Slovak professional societies Immunological, Inmuno-allergological, Pneumological,
and Paediatric) and a member of the International Society for Exercise and Immunology and Society for
Reproductive Immunology. She lectures at domestic and international congresses and has published
numerous papers in domestic and foreign medical journals. Apart from outpatient practice, she also works
as a consulting physician for allergic diseases and immunology for the top—team of athletes preparing for
Olympic Games and other major sport events, where she combines her hobby (sport) with her profession.
She served as a doctor of the Slovak Olympic team and participated in the 2004 Summer Olympics in
Athens, 2008 Summer Olympics in Beijing, and 2010 Winter Olympics in Vancouver.
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Diagnostické moznosti pri poruchach reprodukcie

Poruchy plodnosti sa v sti¢asnosti stavaju ¢oraz vyraznejsim zdravotnym problémom a ovplyviuja Zivot
velkej ¢asti populacie zdpadnej a strednej Eurdpy. Z toho vyplyva potreba zddrazfiovat tlohu spravnej
diagnostiky a lie¢by. Po tom, ¢o sa vylici geneticka, hormonalna, anatomicka, infekéna a hematologicka
pri¢ina poruchy plodnosti, sa testuje pritomnost patologickych mechanizmov imunitného systému.

Tie zodpovedaj az za 10-20 % neobjasnenych pripadov portch plodnosti.

Imunitné poruchy plodnosti st charakterizované narusenou regulaciou imunitnych procesov, ktoré
svoj tcginok smerujd proti plodu namiesto toho, aby navodili jeho toleranciu. Po moment oplodnenia
je pre telo fyziologické, ze v krvi prevladaju Ty1-lymfocyty a svojim p6sobenim zabezpecuju boj proti
cudzorodym antigénom, ktoré st nevyhnutné pre zachovanie integrity organizmu. AZ po oplodneni
nastava fyziologické preklopenie pomeru v prospech tlmivych Tpy2-lymfocytov.

O imunologickej poruche plodnosti uvazujeme u Zien s opakovanymi spontannymi potratmi

(po 2 spontannych potratoch bez rozdielu veku), po netispe$nych pokusoch niektorej z metéd
asistovanej reprodukcie (ak neddjde k pocatiu, ale takisto ak neddjde k donoseniu Zivotaschopného
plodu), pri imunopatolégii v rodine, ked st dokézané systémové alebo organové $pecifické
autoimunitné ochorenia.

Désledna laboratérna diagnostika s naslednou terapiou zlepsi skére v prospech fyziologického
oplodnenia aZ po pérod zdravého dietata a rovnako zlep3i aj ispe3nost asistovanej reprodukcie. Pokial
laboratérna diagnostika nezisti Ziadny problém, mdzeme hovorit o idiopatickej sterilite — neplodnost

z neznamych pri¢in. Z toho vyplyva, Ze aj v diagnostike st e3te biele miesta, ktoré sa daji odstranit len
vyskumom a zavadzanim novych vy3etrovacich metéd.

Diagnostic options for reproductive disorders

Fertility disorders are now becoming more and more significant health problems and affect the life of
a large part of the population in Western and Central Europe. This indicates the need to emphasize the
role of proper diagnosis and treatment. After ruling out genetic, hormonal, anatomical, infectious, and
haematologic causes of infertility, the presence of pathological mechanisms of the immune system is
tested. They account for 10-20 % of unexplained cases of fertility disorders.

Immune disorders of infertility are characterized by impaired regulation of immune processes that aim
their activity against the foetus instead of inducing its tolerance. Up to the moment of fertilization,
it is physiological for the body that Tyy1-lymphocytes prevail in the blood and via their effect, they
ensure the fight against foreign antigens necessary for maintaining the integrity of the organism. Once
fertilization happens, physiological switching of the ratio in favour of buffer Tyy2— lymphocytes occurs.

Immunological infertility is considered in women with recurrent spontaneous abortions

(after 2 miscarriages regardless of age), after unsuccessful attempts of some of the methods of assisted
reproduction (in the event of no conception, but also no bearing of a full-term viable foetus),

if immunopathology runs in the family, if systemic or organ—specific autoimmune diseases are confirmed.

Thorough laboratory diagnosis along with subsequent therapy improves the score in favour of
physiological fertilization up to the delivery of a healthy baby as well as improving the success rate of
assisted reproduction. As long as laboratory diagnosis detects no problem, we can talk about idiopathic
infertility — infertility of unknown causes. It follows that in the diagnosis there are still blank areas that
can be removed only by research and introduction of new diagnostic techniques.
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Dr. Gabriel Minarik vy$tudoval Prirodovedeck( fakultu UK v Bratislave, kde pokracoval v doktorandskom
$tadiu v odbore Molekularna biologia. Dlhodobo sa venoval sekvenovaniu DNA a ako prvy viedol v ramci
Slovenska pracovisko umozriujice servisné sekvenovanie DNA, ktorého sluzby vyuzivali mnohé dalsie
vedecké pracoviska. Od roku 2006 sa v spolupraci s poprednymi slovenskymi klinickymi odbornikmi
venuje vyskumu nadorovych ochoreni, ktorého vysledkom bolo nastartovanie personalizacie cielenej
terapie vychadzajlicej z genotypizacie nadorovych tkaniv tychto ochoreni na Slovensku. Od toho istého
roku sa venuje vyskumu cirkulujtcich nukleovych kyselin, v ramci ktorého boli na pracovisku zavedené
metddy neinvazivnej prenatalnej detekcie pohlavia plodu a RhD statusu plodu, ktoré sa neskér zacali
vyuzivat v rutinnej neinvazivnej prenatalnej diagnostike. S nastupom modernych metéd masivneho
paralelného sekvenovania (MPS) sa za¢al $pecializovat na ich aplikaciu vo vyskume a rutinnej klinickej
praxi a absolvoval s tym stvisiace $tudijné pobyty v Darmstadte, Oxforde a Hinxtone. Vysledkom
vyskumu pracovnej skupiny, v ktorej p6sobil, je aj komeréne dostupny test na neinvazivny prenatalny
skrining ¢astych aneuploidii plodu z maternalnej cirkulujicej DNA — Trisomy test. V st¢asnosti pdsobi
ako manazér oddelenia rozvoja genetiky v spolo¢nosti Medirex a.s.. Podla informacie z databazy Scopus
je autorom alebo spoluautorom 60 publikacii, ktoré boli citované viac ako 350-krat.
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Dr. Gabriel Minarik graduated from the Faculty of Natural Sciences Comenius University in Bratislava
where he continued in his Ph.D. study program in the field of Molecular Biology. For a long time, he
kept himself fully occupied with DNA sequencing. In Slovakia, he was the very first one being in charge
of the workplace providing DNA sequencing whose services were used by a number of other scientific
institutions. Since 2006, in cooperation with the Slovak renown clinical experts, he has been engaged
in cancer research which resulted in introducing personalized targeted cancer therapies based on
genotyping tumor tissues of these diseases in Slovakia. Since then, he has also been involved in the
research of circulating nucleic acids which led to the introduction of methods for non—invasive prenatal
detection of fetal sex and fetal RhD status. Later they became widely used in routine non—invasive
prenatal diagnosis. With the advent of modern methods of massive parallel sequencing (MPS), he began

to specialize in their application in research and routine clinical practice, and thus he also completed the
research—related fellowships in Darmstadt, Oxford, and Hinxton. The outcome of the research working group
he was a member of is also a commercially available test for non—invasive prenatal screening for common
fetal aneuploidy from the maternal circulating DNA — Trisomy test. He is currently working as Manager of
the Development of Genetics in the company Medirex a.s. According to the information from the Scopus
database, he is the author or co—author of 60 publications which have been cited more than 350 times.



Trisomy test na Slovensku — sti¢asnost a perspektivy

Neinvazivne prenatalne testovanie (NIPT) zaloZené na analyze cirkulujicej DNA tehotnych Zien sa stava
integralnou stcastou prenatélnej genetiky. V poslednych rokoch sa prostrednictvom angaZovanosti
mnohych laboratérii v tejto oblasti neinvazivne prenatalne testovanie ¢astych trizémii stalo celosvetovo
dostupné. Jednym z laboratorii, ktoré sa v tejto oblasti tiez etablovalo prostrednictvom svojho Trisomy
testu, je laboratérium Medirex a.s.

Trisomy test za obdobie svojej dostupnosti nielen na tizemi Slovenska preukazal, Ze poskytuje vysledky
vykazujlce porovnatelné hodnoty senzitivity, Specificity a porovnatelny podiel neinformativnych
vysledkov ako celosvetovo dostupné alternativne testy spadajice do kategorie NIPT. Na zaklade tychto
vysledkov a v nadvéznosti na dalsi vyvoj metddy bola do rutinnej praxe uvedena aj rozsirena verzia
Trisomy testu — Trisomy test+, ktorym sa rozsiruje porfélio analyzovanych chromozémovych aneuploidii
o aneuploidie pohlavnych chromozémov a vybrané zavazné chromozémové mikrodelécie. Trisomy test+
je rovnako ako Trisomy test zaloZeny na celogenémovom sekvenovani a umozfiuje detekciu aj inych

ako cielenych chromozémovych aberécii, ktorych interpretacia z pohladu moznych klinickych dopadov
na zdravotny stav plodu nemusi byt vzdy jednozna¢na z dévodu vyznamnej biologickej variability, ktora
s problematikou NIPT suvisi. Preto je potrebné klast déraz aj na laboratérne moznosti overenia tymto
testom identifikovanych potencialne zadvaznych nalezov nezavislymi metédami vychadzajlcimi z analyzy
nasledne invazivne ziskaného genetického materialu plodu.

Diagnostic options for reproductive disorders

Non-invasive prenatal testing (NIPT) based on the analysis of circulating DNA in pregnant women has
become an integral part of prenatal genetics. Over the last years, through the involvement of many
laboratories in this field, non—invasive prenatal testing of common trisomies has become available
worldwide. One of the laboratories in this field having established itself through its TRISOMY test is
the laboratory in Medirex. a.s.

TRISOMY test within a period of its availability not only in Slovakia has demonstrated that it provides
the results showing comparable values of sensitivity, specificity and a comparable proportion of non—
informative results as alternative tests available worldwide falling under the category of NIPT. Based
on these results and following the further development of this method, in routine practice there has
been introduced an extended version of TRISOMY test — TRISOMY test+, by which the portfolio of
analysed chromosomal aneuploidies is extended by sex chromosome aneuploidies and selected severe
chromosomal microdeletions. Accordingly, Trisomy test+ is also based on whole—genome sequencing
enabling detection of other than targeted chromosomal aberrations whose interpretation in view of
the potential clinical impact on the health of the foetus may not always be straightforward because of
significant biological variability that is related to the issues of NIPT. It is, therefore, necessary to place
emphasis also on laboratory possibilities of verification of potentially serious findings identified via this
test by independent methods stemming from the analysis of subsequently invasively acquired genetic
material of the foetus.
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Dr. Zdhumensky v roku 1995 ukondil $tidium na Lekarskej fakulte Univerzity Komenského

v Bratislave. V roku 1998 absolvoval atestaciu I. stupfia a v roku 2002 atestaciu 2. stupfia z gynekolégie
a porodnictva na Slovenskej postgradualnej akadémii mediciny. V rokoch 2003 — 2007 absolvoval
kombinované postgradualne doktorandské stddium na 1. Lekarskej fakulte Karlovej Univerzity v Prahe,
kde mu bol udeleny titul PhD. V roku 2010 ziskal zvlastnu odbornd spésobilost k vykonu povolania
lekara v odbore: Perinatologie a fetomaternalni medicina. V roku 2010 obhajil habilita¢nii prednasku

na tému ,Faktory ovliviujici kvalitu Zivota Zen v poporodnim obdobi* na 1. Lekérskej fakulte Karlovej
Univerzity v Prahe v odbore Gynekolégia pérodnictvo, kde mu bol udeleny titul docent. Dr. Zdhumensky
vykonava funkciu prednostu kliniky na Il. Gynekologicko—pérodnickej klinike LFUK a UN v Bratislave

a zaroven pracuje ako sudny znalec pre odbor Zdravotnictvo a farmacia, odvetvie Gynekolégia

a porodnictvo pre SR. Je recenzentom &asopisu International Journal of Gynecology and Obstetrics.

Dr. Zdhumensky je spoluriesitelom 3 grantovych Gloh, autorom a spoluautorom mnozstva ¢lankov

v odbornych ¢asopisoch, u¢ebnice, monografie a odportcanych postupov pre CGPS a SGPS. Venuje sa aj
pedagogickej ¢innosti, v rokoch 2011 — 2012 pracoval na pozicii docent na 1. Lekarskej fakulte Univerzity
Karlovy v Prahe. Aktualne pracuje ako docent na 3. Lekarskej fakulte Univerzity Karlovy v Prahe a tiez
na katedre OSetrovatelstva Trnavskej univerzity.
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Dr. Zdhumensky graduated from the Faculty of Medicine Comenius University in Bratislava in 1995. In 1998,
he completed his st specialty board exam and in 2002 the 2nd specialty board exam in Gynecology and
Obstetrics at the Slovak Postgraduate Academy of Medicine. Over the years 2003 — 2007, he completed his
combined Ph.D. study at the 1st Faculty of Medicine Charles University in Prague where he earned a Ph.D.
title. In 2010, he received special professional competence to practice medicine in the field Perinatology

and Fetal-maternal Medicine. In 2010, he defended his habilitation lecture on “Factors affecting the quality
of life of women in the postpartum period “ at the 1st Faculty of Medicine Charles University in Prague

in the field of Gynecology and Obstetrics where he was awarded the title of Associate Professor. He is

Head of Department at the 2nd Clinic of Gynecology and Obstetrics of FMCU and University Hospital in
Bratislava, and at the same time he works as Authorized Expert for the field of Health and Pharmacy, section
Gynecology and Obstetrics in Slovakia; he is a reviewer for the International Journal of Gynecology and
Obstetrics. Dr. Zahumensky is a coordinator of three grant projects, author and co—author of numerous
articles in professional journals, textbook, monograph, and best practice guidelines for the Czech and Slovak
Societies of Gynecology & Obstetrics. He is also engaged in educational activities, in 2011 — 2012 he worked
as Associate Professor at the 1st Faculty of Medicine Charles University in Prague. Currently, he holds

the position of Associate Professor at the 3rd Faculty of Medicine Charles University in Prague and the
Department of Nursing Trnava University.



& doc. MUDr. Vladimir Ferianec, PhD.

Virusové infekcie v tehotnosti

Autor vo svojej prednaske prinasa najnovsie poznatky o vplyve klinicky zjavnych aj inaparentnych
virusovych infekcii na priebeh tehotnosti a na nasledky pre vyvoj plodu.

V stéasnosti sa povaZzuju niektoré tehotenské patolégie (predéasny pérod, IUGR a preeklampsia)

za mozny désledok aktivacie imunitného systému matky, ktorého pri¢inou méze byt aj virusova infekcia.
Spornou a klinicky komplikovanou ostava problematika infekcie CMV v tehotnosti, kde nemame jasné
prediktory patologického vyvoja plodu. Ako slubna metéda sa zda pouzitie MR pri vyhladavani drobnych
Lézii v mozgu infikovaného plodu. Autor prinasa jasné odportcania k vedeniu tehotnosti u Lézii vulvy
spdsobenych lokalizovanou infekciou HPV a HSV 1, 2, ako aj vplyv chripky na priebeh tehotnosti

a mozné riedenie fetalnej anémie spésobenej infekciou parvovirusom B19.

Viral infections in pregnancy

The author in his lecture provides the latest findings on the impact of both clinically apparent and
inapparent viral infections on the course of pregnancy and the consequences for foetal development.

Today, certain pregnancy pathologies (premature birth, IUGR, and preeclampsia) are considered as

a possible consequence of the activation of the mother's immune system which may be due to the viral
infection. CMV infection in pregnancy remains a controversial and clinically complicated issue, in which
we have no clear predictors of pathologic foetal development. As a promising method seems to be

the use of MRI in search of small lesions in the brain of an infected foetus. The author provides clear
recommendations for the management of pregnancy in lesions of the vulva caused by localized HPV
and HSV-1, HSV-2 infections, as well as the impact of influenza on the course of pregnancy,

and a possible solution of foetal anaemia caused by parvovirus B19 infection.
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Dr. Krizko v roku 20071absolvoval Lekarsku fakultu Univerzity Komenského v Bratislave, odbor
vieobecné lekarstvo. Od roku 2002 pracuje ako sekundarny lekar na Il. gynekologicko—p6rodnickej
klinike LFUK v Univerzitnej nemocnici v Bratislave, kde absolvoval aj 3pecializa¢né $tadium v odbore
gynekoldgia a pérodnictvo. Postgradualne doktorandské $tidium zamerané na problematiku 3D
sonografie v prenatalnom skriningu vyvojovych chyb plodu ukonéil v roku 2010. Od roku 2005 je
externym zamestnancom centra GYN-FIV, a.s. Je autorom viacerych publikacii a prednasok venujtcich sa
metdédam v prenatalnej diagnostike a sonografickému vy3etreniu v gynekoldgii a pérodnictve.
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Dr. Krizko graduated from the Faculty of Medicine, Comenius University in Bratislava in 2001 in the

field of General Medicine. Since 2002 he has been working as a house officer at the 2nd Department of
Gynaecology and Obstetrics in University Hospital in Bratislava, where he also completed a specialized
study in Gynaecology and Obstetrics. He completed his postgradual study devoted to problems of 3D
ultrasonography in prenatal screening of birth defects in the fetus in 2010. Since 2005 he has been working
part—time for the centre GYN-FIV, a.s. He is the author of several publications and lectures focused on
methods in prenatal diagnosis and ultrasonographic examination in gynaecology and obstetrics



Preeklampsia — moznosti predikcie a prevencie

Preeklampsia je naj¢astejsim zavaznym zdravotnym problémom tehotenstva s celosvetovym vyskytom
2-8 %. Predovietkym preeklampsia s véasnym nastupom (pred 34. tyzdfiom gravidity) je spojena so
zavaznymi dosledkami pre plod a matku ako désledok nedostato¢nej prestavby Spiralovych tepien
maternice v procese placentacie. Napriek tomu, ze vyskum doposial nedosiahol vyrazny pokrok

v lie¢be preeklampsie, schopnost identifikovat Zeny s vysokym rizikom vyvoja v¢asnej preeklampsie

sa pocas uplynulého desatro¢ia zna¢ne zvysila. Prezentacia ponuka prehlad o moznostiach véasnej
prvotrimestrovej identifikacii Zien s rizikom vyvoja preeklampsie na podklade charakteristik zo strany
matky, biofyzikalnych ako aj biochemickych markerov. Zaobera sa problematikou prediktivnych
multimarkerovych testov. TaktieZ poukazuje na moznost preventivnych opatreni a manazmentu gravidity
u zien s vysokym rizikom vyvoja preeklampsie. Nastup klinickej manifestacie preeklampsie v druhej
polovici gravidity méze byt predikovany na podklade pomeru proangiogénnych a antiangiogénnych
biochemickych markerov, preukazujiceho dysfunkciu endotelu. Jednou z moZnosti vplyvajticej na
znizenie materskej a perinatalnej morbidity i mortality v sGvislosti s preeklampsiou je profylakticka
lie¢ba nizkymi davkami kyseliny acetylsalicylovej. Benefit preukazuje zaciatok uzivania kyseliny
acetylsalicylovej pred 16. tyzdiom gravidity so zniZzenim frekvencie v¢asnej preeklampsie.

Preeclampsia — options of prediction and prevention

Preeclampsia is the most common serious medical problem of pregnancy with a global incidence of
2-8 %. In particular, preeclampsia with early onset (before the 34th week of gestation) is associated
with serious consequences for the fetus and the mother as a result of the insufficient transformation of
spiral arteries of the uterus in the process of placentation. Although the research has not reached

a substantial progress in the treatment of preeclampsia so far, the ability to identify women at high risk
of developing early preeclampsia has greatly increased over the last decade. The presentation provides
an overview of the possibilities of early identification of women at risk of developing preeclampsia

in the first trimester on the basis of the characteristics of the mother, and both biophysical and
biochemical markers. It deals with the issues of multimarker predictive tests. It also points to the
possibility of preventive measures and management of pregnancy in women at high risk of developing
preeclampsia. The onset of clinical manifestations of preeclampsia in the second half of pregnancy

can be predicted on the basis of the ratio of pro— and anti—angiogenic biochemical markers proving
endothelial dysfunction. One of the options having an impact on reducing maternal and perinatal
morbidity and also mortality related to preeclampsia is the prophylactic treatment of low dose aspirin
(acetylsalicylic acid). The beginning of taking aspirin before the 16th week of gestation has been proved
beneficial with a reduction in the frequency of early preeclampsia.
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MUDr. Martin Gabor ukondil $tidium v odbore VSeobecné lekarstvo na Lekarskej fakulte Univerzity
Komenského v Bratislave v roku 2010. V st¢asnosti dokonéuje doktorandské a $pecializa¢né $tidium
na II. gynekologicko—pé&rodnickej klinike LF UK a UNB, kde pracuje ako sekundarny lekar. Od roku 2011
posobi ako lekar 3D ultrazvukovej diagnostiky plodu v Centre GYN- FIV v Bratislave. V roku 2074
absolvoval 3tudijny pobyt na Frauenheilklinik der Medizinischen Universitaet vo Viedni v Rakusku.

V rokoch 2011-2013 sa zG¢astnil niekolkych kurzov v Prahe, ktoré boli zamerané hlavne na USG
diagnostiku. V roku 2015 ukon¢il externé doktorandské sttdium udelenim titulu PhD. na LFUK
Bratislava. V roku 2017 dosiahol atestaciu z gynekoldgie a pérodnictva. Je autorom a spoluautorom

viac ako 10 vedeckych prac publikovanych v domacich a zahrani¢nych odbornych ¢asopisoch. Pri priprave
vysokogkolskej u¢ebnice ,Vybrané kapitoly z pérodnictva” (Karol Holoma# a kol.) prispel kapitolami

o pred¢asnom pérode a porode plodu v polohe koncom panvovym.
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Dr. Martin Gabor completed his studies in the field of General Medicine at the Faculty of Medicine
Comenius University (FM CU) in Bratislava in 2010. Currently, he is completing his Ph.D. programme and
a specialised study at the 2nd Clinic of Gynaecology and Obstetrics of FM CU and University Hospital

in Bratislava, where he works as a house officer. Since 2011 he has been working as a physician of 3D
foetal ultrasound diagnostics at the GYN- FIV Centre in Bratislava. In 2014 he completed his research
fellowship at the Frauenheilklinik der Medizinischen Universitaet in Vienna, Austria.

In the years 2011-2013 he attended several courses in Prague, Czech Republic, which were particularly
focused on USG diagnostics. He attended postgradual study at the FM CU in Bratislava and received
her Ph.D. title in 2015. In 2017 he completed his education with the specialty board exam in the field
of Gynaecology and Obstetrics. Dr. Gabor is an author and co—author of more than 10 scientific papers
published in domestic and international medical journals. He contributed with the book chapters on
preterm delivery and breech delivery to the university textbook called “Selected Topics of Obstetrics”
(Karol Holomar et al.).



& MUDr. Marién Krizko, PhD., doc. MUDr. Vladimir Ferianec, PhD.

Ultrazvukova diagnostika intrauterinného stavu plodu

Ultrasonografia je zakladnou modalitou v diagnostike vnitromaternicového stavu plodu. V prvom
a druhom trimestri tehotnosti si moZnosti presnej diagnostiky a progndzy relativne obmedzené,
no vyuZitie ultrazvuku v tretom trimestri pontka rozsiahle a detailné moznosti verifikacie stavu

a kompenzacie plodu.

Ultrazvukové parametre sa v diagnostike stavu plodu posudzuji bud ako morfologické a biometrické
parametre alebo ako funkéné dopplerovské znaky &asti cievneho riecista feto—umbiliko—placento-
uterinného komplexu. Biometrické parametre plodu st zakladnym prvkom komplexnej diagnostiky

stavu plodu a datacie gravidity ako takej. Okrem morfologickych charakteristik vyvojovych patologii
samotnych organov su v popredi diagnostiky stavu plodu délezZité najma vieobecné ultrazvukové znaky
kardiovaskularnej a metabolickej dekompenzacie — edém, ascites, fluidothorax, hydrops, zmeny placenty,
plodovej vody a biofyzikalneho profilu. K dopplerovskym znakom verifikacie stavu a kompenzacie plodu
patri meranie prietokovych charakteristik ciev arteriae uterinae, arteria umbilicalis, vena umbilicalis,
arteria cerebri media, ductus venosus, aorta a vena splenica.

Skriningové ultrazvukové postdenie intrauterinného stavu plodu predstavuje jednoduché postupy
primarneho zachytu alteracie. Nasledna detailna a diferencialna diagnostika ma byt centralizovana
do pracovisk materno—fetalnej mediciny a expertnej ultrazvukovej diagnostiky plodu s dostato¢nym
materialno—technickym i personalnym obsadenim.

Ultrasound assessment of intrauterine status of the fetus

Ultrasonography is an essential modality in the diagnosis of intrauterine fetal status. In the first and
second trimesters of pregnancy, the possibilities for accurate diagnosis and prognosis are relatively
limited, but the use of ultrasound in the third trimester offers extensive and detailed possibilities of
verification of the fetal status and compensation.

Ultrasound parameters in the diagnosis of the fetal status are considered as either morphological and
biometric parameters or functional Doppler features of part of the vascular bed in the fetal-placental-
umbilical-uterine complex. Fetal biometric parameters are an essential element of the comprehensive
diagnosis of the fetal status and dating of pregnancy itself. In addition to morphological characteristics
of developmental pathologies of the organs themselves, in the foreground of diagnosis of the fetal
status, there are important particularly general ultrasound signs of cardiovascular and metabolic
decompensation — edema, ascites, fluidothorax, hydrops, changes in the placenta, amniotic fluid and
biophysical profile. Doppler features of verification of the fetal status and compensation include
measurement of flow characteristics of the blood vessels arteria umbilicalis, vena umbilicalis, arteria
cerebri media, ductus venosus, aorta, and vena splenica.

Screening ultrasound assessment of intrauterine fetal status is the simple practice of initial detection
of an alteration. Subsequent detailed and differential diagnosis has to be centralized to the centres of
maternal—fetal medicine and expert ultrasound diagnosis of the fetus with adequate material-technical
equipment and staff.
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Doc. Ferianec ukondil Lekarsku fakultu UK v Bratislave v roku 1991. Odvtedy pdsobi na Il. gynekologicko—
pbrodnickej klinike LFUK a UNB. Specializa¢né atestacie v odbore gynekoldgia a pérodnictvo absolvoval
v rokoch 1994 a 1998. V rokoch 2006 a 2007 ziskal sub3pecializacie v odboroch ultrazvuk v gynekolégii
a porodnictve a materno—fetalna medicina. V roku 2006 ukontil externé doktorandské stddium
udelenim titulu PhD. na LFUK Bratislava. Po¢as uvedeného obdobia pdsobil aj v Spanielsku (Hospital
Princeps d’Espanya, Bellvitge, Barcelona, Hospital Universitario de Canarias, Tenerife, Hospital Clinico
San Carlos, Madrid) a ziskal kompletnt $panielsku $pecializa¢nt kvalifikaciu (Licenciado en Medicina y
Cirugia, Médico Especialista en Obstetricia y Ginecologia, Titulacién de Nivel Ill de Ecografia Obstétrico—
Ginecolédgica). V rokoch 2002 — 2005 pésobil ako veduci lekar gynekologicko—pérodnickeho oddelenia
Clinica Hospiten Rambla, Santa Cruz de Tenerife a v Hospital Universitario de Canarias. V roku 2015
ziskal ,Zertifikat Mammasonographie nach den Richtlinien der DEGUM. Je autorom a spolu-autorom
viac ako 130 vedeckych publikacii. Je autorom jednej monografie a spoluautorom 4 ucebnic. V st¢asnosti
pracuje ako veduci lekar sonografie, prenatalnej diagnostiky a fetalnej mediciny na Il. gynekologicko —
poérodnickej klinike LF UK. Spolup&sobi v privatnej gynekologickej praxi Gynaex a zastava

funkciu garanta pre USG a materno—fetalnu medicinu v spolo¢nosti GYN-FIV a.s. V roku 2015 mu bol
Univerzitou Komenského v Bratislave udeleny titul docent v $tudijnom odbore gynekologia

a porodnictvo. V roku 2016 ziskal ocenenie v anekete TOP inovacie v medicine, v kategérii gynekologia,
organizovanej Hospodarskymi a Zdravotnickymi novinami.
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Assoc. Prof. Ferianec graduated from the Faculty of Medicine, Comenius University Bratislava in 1991.
Since then he has been working at the 2nd Department of Gynaecology and Obstetrics of FM CU and
University Hospital Bratislava. He completed his specialty board exams in Gynaecology and Obstetrics in
1994 and 1998. In 2006 and 2007 he earned subspecialties in Ultrasound in Gynaecology and Obstetrics
and Materno—foetal Medicine. In 2006 he completed his Ph.D. programme in part—time form at the
Faculty of Medicine, CU Bratislava. He worked also in Spain (Hospital Princeps d'Espanya, Bellvitge,
Barcelona, Hospital Universitario de Canarias, Tenerife, Hospital Clinico San Carlos, Madrid) and received
a complex Spanish specialized qualification (Licenciado en Medicina y Cirugia, Médico Especialista en
Obstetricia y Ginecologia, Titulacién de Nivel lll de Ecografia Obstétrico-Ginecolégica). In 2002 — 2005
he worked as Head Physician in Hospital Universitario de Canarias a Clinica Hospiten Rambla, Tenerife.

In 2015 he received a certificate "Zertifikat Mammasonographie nach den Richtlinien der DEGUM". He

is the author and co—author of 118 scientific publications. Currently, he works as Head Physician of
sonography, prenatal diagnosis and perinatology at the 2nd Department of Gynaecology and Obstetrics
of FM CU. He cooperates in a private gynaecological practice Gynaex and holds the position of guarantor
for USG and materno—foetal medicine in the Gyn—Fiv Centre. In 2015 he was awarded the title of Associate
Professor in the study field of Gynaecology and Obstetrics by the Comenius University Bratislava.



Intrauterinné shuntingové operacie plodu

Nenarodeny plod s abnormalnym vyvojom sa vdaka biomedicinskemu pokroku, ktory priniesol prenatalny skrining

a vysoko-rozliSovacie zobrazovacie metddy, stal skutoénym pacientom. Situacie, ako st fetalne malformacie alebo

Jin utero” vzniknuté problémy mézu byt v st¢asnosti ,in utero” nielen diagnostikované, ale aj lie¢ené. Fetalna terapia

v niektorych situaciach okrem konzervativnej medikamentéznej lie¢by vyZaduje aj invazivny intrauterinny chirurgicky
pristup. Ideou fetalnej chirurgie je zabranit ireverzibilnému poskodeniu organov a intrauterinnému, alebo skorému
postnatalnemu imrtiu. Fetalne intervencie predstavujd Siroké spektrum vykonov na plodoch, pokial st este spojené s
placentarnou cirkulaciou. O¢akavany benefit pre plod i matku viak musi prevysit rizika s nimi spojené. Fetalna chirurgicka
lie¢ba vyuziva irokd skalu technik a mozno ju podla nich rozdelit do viacerych kategérii. Rozvojom pristrojového vybavenia
a techniky sa v3ak postupne stava menej invazivnou. Perkutanna fetalna chirurgia sa vyuziva najmé vo vhodnych pripadoch
obstrukénej uropatie, pleuralneho vypotku a cystickych ttvarov hrudnika. Po lokalnej anestézii a sedacii matky a dietata sa
realizuje mal4 incizia na prednej brugnej stene matky. Nasledne sa cez Au zavedie trokar so shuntom ($pecialne navrhnutym
katétrom) a zavadzacom cez stenu maternice a plodové obaly do intraamnialneho priestoru. Nasledne sa cez uréené miesto
na plode zavedie a umiestni do priestoru vyplneného tekutinou (mocovy mechur, vypotok, cysticky Gtvar). Cely vykon

je nevyhnutne kontinualne kontrolovany sonograficky. Pocas vykonu je matke podavana tokolyza a uterinna aktivita sa
sleduje este 4 hodiny po zakroku. Nevyhnutny je aj kontinualny monitoring frekvencie srdca plodu starsieho ako

24 tyzdriov. Pri spravnom umiestneni, shunt prechadza fetalnym hrudnikom alebo brusnou stenou a dekomprimuje
cystickd dutinu alebo mocovy mechdr.

Torako—amnialny shunting

Kongenitalna cysticka adenomatézna malformécia (CCAM) a velké pleuralne efizie (fetalny hydrothorax) st spojené

s polyhydramnionom, pulmonalnou hypoplaziou, hydropsom a vysokou mortalitou. Jednorazova alebo epizodicka aspiracia
tychto Lézii naplnenych tekutinou in utero je prospesna len v niektorych pripadoch. Dlhotrvajlica drenaz s inzerciou
torako—amnialneho shuntu je vhodnym spésobom lie¢by pri velkych eftiziach a makrocystickych CCAM, ktoré sa zvyknt
po jednorazovej punkcii rychlo opakovat. Dlhodoba drenaz méze vyriesit polyhydramnion, redukovat riziko pred¢asného
pérodu, zvratit fetalny hydrops a umoznit normalny rast pluc.

Veziko—amnioticky shunting

Je najbeznejsou metddou uvolnenia ob3trukcie mocového traktu. Klasicka technika spociva v umiestneni katétru pod USG
kontrolou. Distalny koniec sa umiestni do mo¢ového mechtra fétu a proximalny koniec do amniovej dutiny. Hlavnym
technickym problémom pri umiestriovani katétru je oligohydramnion alebo anhydramnion. Z toho dévodu je zvycajne
nevyhnutné pred umiestnenim veziko—amniotického shuntu realizovat amnioinfiziu.

Intrauterine fetal surgery by shunt placement

An unborn fetus with abnormal development has become a real patient thanks to a biomedical progress that has
introduced the prenatal screening and high-resolution imaging techniques. The conditions such as fetal malformations

or "in utero" resulting problems may be nowadays not only diagnosed but also treated "in utero". Fetal therapy in some
situations, in addition to conservative medical therapy, also requires an intrauterine invasive surgical approach. The idea of
fetal surgery is to prevent irreversible organ damage and intrauterine or premature postnatal death. Fetal interventions
represent a broad spectrum of procedures on fetuses when they are still joint with placental circulation. However, the
expected benefit to the fetus and the mother must outweigh the risks associated with them. The fetal surgical treatment
uses a wide variety of techniques, and according to them, they can be divided into several categories. But with the
development of instrumentation and techniques, it is gradually becoming less invasive. Percutaneous fetal surgery is
mainly used in appropriate cases of obstructive uropathy, pleural effusion and cystic formations in the thorax.

After local anesthesia and sedation of the mother and child, a small incision on the anterior abdominal wall of the

mother is performed. Then the trocar shunt (a specially designed catheter) with the use of introducer is inserted into

the uterine wall and fetal membranes into the intraamniotic space. Subsequently, through a certain entry site on the

fetus, it is introduced and placed in the area filled with fluid (bladder, effusion, cystic lesion). The whole procedure is
strictly performed under continuous ultrasound guidance. During the procedure, the mother is given tocolysis, and the
uterine activity is monitored for the next 4 hours after the surgery. In the fetus older than 24 weeks, continuous heart

rate monitoring is inevitable. Upon proper placement, a shunt passes through the fetal thorax or abdominal wall and
decompresses the cystic cavity or the bladder.

Thoracoamniotic shunting

Congenital cystic adenomatoid malformations (CCAM), and large pleural effusions (fetal hydrothorax) are associated with
polyhydramnios, pulmonary hypoplasia, hydrops and high mortality. Single or episodic aspiration of such lesions filled

with fluid in utero is beneficial only in certain cases. Prolonged drainage with the insertion of a thoracoamniotic shunt

is a proper treatment for large effusions and macrocystic CCAM, which tend to relapse quickly after a single puncture.
Long—term drainage can solve polyhydramnios, reduce the risk of premature birth, reverse fetal hydrops, and allow normal
growth of the lungs.

Vesicoamniotic shunting

It is the most common method for releasing urinary tract obstruction. A standard technique consists in placing the catheter
under ultrasound guidance. The distal end is placed in the urinary bladder of the fetus and the proximal end in the amniotic
cavity. The main technical problem when placing the catheter is oligohydramnios or anhydramnios. Therefore, it is usually
necessary to perform amnioinfusion before placing a vesicoamniotic shunt.
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Diagnostika a intrauterinna liecba spina bifida

Pri myelomeningokéle (MMC) ide o zavazné komplexné abnormality patriace do skupiny razitepov
chrbtice — spina bifida. Pri vhodnej postnatalnej zdravotnej starostlivosti prezije va¢sina MMC
pacientov s roznym rozsahom tazkosti, v priamej zavislosti od Urovne lézie kone¢ného postihnutia.
Vdaka dajom z klinickej $tidie MOMS—-Trial (Management of Myelomeningocele Study) z decembra
2010 sa starostlivost o pacientov s razstepom chrbtice zasadne zmenila. U intrauterinnych pacientov

s touto diagndzou je pri dostato¢nej kvalifikacii moZné vykonat otvoreny zakrok na plode medzi 19. a 26.
tyzdfiom tehotnosti. Pri zakroku sa otvoreny defekt v chrbtici anatomicky uzavrie tak, aby v mieche

v priebehu pokracujiceho intrauterinného vyvoja nedochadzalo k dalSiemu neurologickému poskodeniu.
Takto mozno ocakavané postihnutie vyznamne zmiernit alebo v najlepSom pripade mu predist.
Ultrazvukovéa diagnostika napomaha k presnej lokalizacii miesta defektu v kosti ako aj okolitych makkych
tkaniv. Ultrazvuk s vysokym rozlisenim teda pre

Diagnosis and intrauterine treatment of spina bifida

In myelomeningocele (MMOC), there occur serious, complex abnormalities belonging to the group of
neural tube defects — spina bifida. If appropriate postnatal care is provided, most MMC patients with

a diverse range of difficulties in a direct relation to the level of the lesion of final disability may survive.
Thanks to data from a clinical study MOMS—Trial (Management of Myelomeningocele Study) of
December 2010, the management of patients with spina bifida has changed considerably. In intrauterine
patients with this diagnosis, it is possible, with sufficient qualification, to perform open surgery on the
foetus between 19th and 26th week of gestation. Within the surgical intervention, an open defect in

the spine is anatomically closed so that in the spinal cord during the ongoing intrauterine development
no further neurological damage occurs. Thus, it can be expected to alleviate disability significantly or at
best to prevent it. Ultrasound diagnosis facilitates the precise location of the defect in the bone and also
surrounding soft tissues. High—recognition ultrasound, therefore, represents a state—of-the—art method
for accurate diagnosis of MMC and also perioperative navigation and monitoring of the condition

of the foetus.
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Vodny roztok progesterénu
na subkutanne podanie.

Nase rieSenie, vasa prirodzena volba.
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‘Na efeﬁtw-pbdpofu lutealnej fazy.

Skrateny suhrn charakteristickych vlastnosti lieku Prolutex® 25 mg injekény roztok.

Zlozenie lieku: Kazda injekéna liekovka (1,119 ml) obsahuje 25 mg proges-
terénu (teoreticka koncentrécia 22,35 mg/ml). Pomocnd latka so znamym
Gginkom. Liekova forma: Injekény roztok. Terapeutické indikécie: Prolu-
tex® je indikovany u dospelych na lutedlnu podporu ako stéast lie¢ebného
programu technolégie asistovanej reprodukcie (ART) pre neplodné Zeny,
ktoré neméiu pousivat alebo netolerujti vaginalne pripravky. Davkovanie
a spdsob podavania: Dospeli: Jedna 25 mg injekcia denne odo diia odberu
vajiéka, zvyajne a# do 12. tysdia potvrdenej gravidity. Kede indikécie pre
Prolutex® sa obmedzujii na Zeny vo fertilnom veku, odportcanie dévkova-
nia pre deti a star3ie osoby nie je vhodné. Prolutex® sa poddva subkutén-
nou (25 mg) alebo intramuskularnou (25 mg) injekciou. Kontraindikacie:
Prolutex® sa nema pouzivat u oséb s niektorym z nasledujicich stavo

IBSA Slovakia, s. r. 0. - Mytna 42, 811 05 Bratislava « Tel

precitlivenost na progesterén alebo na ktortkolvek z pomocnych latok,
nediagnostikované krvacanie z posvy, zisteny zamlknuty potrat alebo mi-
momaternicové tehotenstvo, zévazna dysfunkcia alebo ochorenie pecene,
zisteny alebo suspektny karciném prsnika alebo rakovina pohlavného stro-
jenstva, akiitny arteridlny alebo vendzny tromboembolizmus alebo zavaznd
tromboflebitida, alebo anamnéza tychto udalosti, porfyria, anamnéza idio-
patickej 3ltagky, zévazného svrbenia alebo pemphigoidu gestationis podas
tehotenstva. Osobitné upozornenia: Prolutex® sa mé vysadit pri podozreni
na niektory z nasledujtcich stavov: infarkt myokardu, cerebrovaskularne po-
ruchy, arteriélny alebo venézny tromboembolizmus, tromboflebitida alebo
trombéza sietnice. Opatrnost sa odporti¢a u pacientok s miernou a? stredne
zévaznou dysfunkciou peéene, u pacientok s depresiou, retenciou tekutin,
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