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Aktualni situace : Update in Infertility Treatment : UIT 2020, Sevilla
HFEA 2019 traffic light ratings for common add-ons
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Ve pracovisté nabizi testovani
reprodukcni imunologie:

A. kazdému neplodnému paru

B. jen pacientum s opakovanym selhanim lécby ¢i opakovanymi
tehotenskymi ztratami

C. jen, kdyz si pacient sam vyzada

D. nikdy nenabizi tyto testy

REPR@)FIT
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NK cells pohledem
klinika

Obsah prednasky

REPR

FutureLife

+* Situace v denni praxi

+* Co obecné vime o uloze NK cells v procesu
implantace

+* Co ocekava klinik od imunologa

** Soucasné moznosti na ,trhu s diagnostikou a
léCbou”

¢ Pilotni studie proveditelnosti uterinni lavaze a
biopsie endometria, nase zkusenosti

** Navrh dalsi spoluprace a pokracovani studie v
ramci klinik IVF



Recurrent pregnacy loss
Repeated implantation failure
Unexplained infertility (8-28%)

Frustrovany pacient Evidence based medicine

- Testy imunity - Nejasna inclusion kritéria
- Lécbu imunity Heterogenita pacientu ve
- Vysetreni trombofilii studiich (RIF? Prim? Sec?)

- ERA Nejasné metody testovani

- PGT-A Nejasné nazvoslovi NK cells

- Sperm DNA fragmentace Smeésovani pbNK a uNK

- Time lapse - Varovani pfed NU lék{

- etc.... - Obavy z off-label podani lék

?

PR@FIT
*Gelbaya TA, : Definition and epidemiology of unexplained infertility. Obstet Gynecol Surv 2014;69:109 reermationdl
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Results Kofod L, Human Immunology 2018

ile women had significantly decreased numbers of

@ cells compared to fertile controls
abortion group had significantly decreased percentage of

rable 1 the CD56""¢™CD16: t and an increased a
Studies investigating expression of *  percentage of the(CD56™CD16* cell subset compared to g
Study N those who delivered Results 8
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Infertile women had significantly decreased numbers of 2 predictors for sehicving pregnancy. Trend towards

pregnant compared to those, who did not

CD56" cells compared to fertile controls
" The group who implanted also it [ncreased number and percentage of CD56 " uNK cells served

as predictors for achieving pregnancy. Trend towards -
P
decreased numbers of CD16™ cells in women who became REPR 0 FIT

_ pregnant compared to those, who did not m

international



Co dal?l?

s international

FutureLife



Role NK cells ze soucasného pohledu I.

*** UNK tvori 5% v proliferativnim a az 30% ze vSech bunék v pozdné sekrecnim
endometriu *

¢ vyznamna zmény poctu NK bunék v prubéhu menstruacniho cyklu a
prvniho trimestru gravidity, mimo jiné vlivem progesteronu a estrogenu **

“* UNK v dobé decidualizace maji pfevazné sniZzenou toxicitu, produkuji
angiogenni faktory podporuji tvorbu cév a invazi trofoblastu, ***

**uNK ziskavaji svoji “killing” funkci po vystaveni vlivu IL-2, ktery ale v
trofoblastu vétsinou neni v dostatecné koncentraci ****

¢ uNK bunky nepfijdou do kontaktu s burikami embrya, zatimco pbNK ano
(s uvolnénymi bunkami plodu, cirkulujicimi v obéhu matky) -5 &VEIT
*Bulmer, Mol Immunol 2005; ** Sentman CL, J Immunol 2004 ;*** Hanna et al., Nat Med 2006; ’3"mm et al, rernational
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Role NK cells ze soucasného pohledu II.

**» Co je dulezité? Abs. mnozstvi nebo pomér?

Natural killer cells in female infertility
N ej ashe **#* and recurrent miscarriage: a systematic
review and meta-analysis

Srividya Seshadri* and Sesh Kamal Sunkara

careful assessment. It seems that while simple enumeration of cell
count is not predictive of IVF success (Thum et al., 2005; Matteo et al.,
2007), the level of activation of ppNK cells (e.g. using the CD6é9 activation
marker) is predictive (Thum et al., 2004; Dons’koi et al., 2014).

< zdroj tvorby uNK nejasny: progenitorové burky v déloze? Periferni krev?
¢ positivni korelace mezi hladinou (dim) pbNK a (dim) uNK *

*** Probéhla uspésna gravidita je dllezity hrac¢ na hfristi: jiz rodivsi Zzeny maji
vice CD56+, ale snizeny podil CD56dim ****

= EDQOFIT

* Sack et al 2014" R Tani AW‘ Hum Reirod 2011‘ *EEE Fukui A




Role NK cells ze soucasného pohledu lll.

<% CD56* uNK (dNK) # pbNK cells

“* nutno rozliSovat subtypy CD>%* a jejich - .Q
(odlisSné) pomeéry a role v periferni krvia v - ‘\Qmm it

déloze @/ /\\ o
“» NK CD56+: (dim 90%/10%?, bright 10%/90%?, . /= oL ‘m Qwe
ev. superbright)

(CD4 ) ‘

*** UNK i pbNK maji imunomodulacni funkci,
nejsou jen efektorovymi bunkami

(CDB’)

** pokles populace cytotoxickych CD>¢* CD16* je
povazovan za proimplantacni

= EDQOFIT
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Role NK cells ze soucasneho pohledu llI.

** vyznamna role CD* T, (Fox"**) v imunotoleranci*

s*kombinace (polymorfnich) KIR receptorti NK bunék s (polymorfnimi) HLA-C
a HLA -G paternalnimi variantami v trofoblastu je povazovan za zasadni pro
invazi / odmitnuti trofoblastu™®**

REPR@)FIT

*Sasaki Y, Hum Reprod 2004; ***Moffet et al; 2015 international
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Role NK cells ze soucasného pohledu V.

** T helper cells: .

avonor

Th1 (IL-2, INF-o,,TNF- a) / Th2 (IL-4, IL-5, IL-10).
*+* Th2 dominance je povaZovana za proimplantacni?*

»sm’ienl’ uNK cytotoxicity pomoci citokinu?

< Th1/Th2 ... pravdépodobné pfilis zjednodusené, nevystihujici =%

komplexnost procesti

e

.

<
‘ . ‘\\\ IL-2 T lﬁz
@

Neutrophils

B

Mast cells

Flavonoids

?

-

0, O,
0® o
TNF-u IFN-y

ﬂ international

*Weimann TG" Immunol Todai 1993



Komerchni testovani |.

,We found dysregulation of the immune
environment in 81.5% of cases of women with
implantation failures”

Immune Endometrial Evaluation — Specific Therapeutic Recommandation WILEY AMERICAN JOURNAL OF
REPRODUCTIVE IMMUNOLOGY
This Article For Authors Learn More Submit
Luteal SUDDOI’t with h|gh dose Of Am J Reprod Immunol. 2016 Feb 11; 75(3): 388—401. PMCID: PMC4849202
OVEH"MMUNE ﬂchVATID" Published online 2016 Jan 18. doi: 10.1111/aji.12483 PMID: 26777262

progesterone with estradiol
Control of the pro-inflammatory
environment (Prednisolone or

Intralipid® )
No EXFJOSitiOH to seminal plasma Nathalie Lédée,"II1 +2.3 Marie Petitbarat, 1 Lucie Chevrier, 1 Dominique Vitoux,4 Katia Vezmar, 1 Mona Rahmati, 2,

IL-18/TWEAK > 0.12 - Th-1in exces
+IL-15/Fn-14 >3 -2 cytotoxic uNK cells
+ CD56+ cells > 100 = hyper mobilization of uNK cells

The Uterine Immune Profile May Help Women With Repeated Unexplained
Embryo Implantation Failure After In Vitro Fertilization

Local injury the cycle before

Luteal support with high dose of
OVER-IMMUNE ACTIVATION progesterone with estradiol

IL-18/TWEAK > 0.12 - Th-1in exces Control of the pro-inflammatory

IL-15/Fn-14 <0. 3 = immature uNK cells environment (Prednisolone or

intralipid®)

No exposition to seminal plasma

Local injury the cycle before

it T il Mild stimulation — replacment of

IL-15/Fn-14 <0. 3 - immature uNK cells frozen embrvo in natural cvcle
+ CD56+ cells < 10 - low recruitment of uNK cells bl <0 {:rt with hCG i ? D ? F I T
+IL-18/TWEAK<0.02 - Th-2 low S -

Exposition to seminal plasma international




Komerchi testovani |l.

Several studies indicate that about 20-30% of
patients with implantation failure or recurrent
miscarriaoge have an increased number of

uterine natural killer cells tha@may bedarmful

Glucocorticoide

In a study with women suffering from idiopathic recurrent miscarriages and elevated uterine killer cells, administration of 20 mg
prednisolone orally daily from cycle day 1-21 resulted in a significant reducticon in uterine killer cells (18). Nevertheless, it should
be keptin mind that glucocorticoids may also cause side effects, such as the development of gestational dizbetes, arterial
hypertension, preterm labor, decreased birth weight and disorders of pediatric neurological development and cleft lip and

palate (22-24),

Lipid infusions

Lipid infusions contain soybean oil and have been used for many years in the treatment of intensive care patients for nutritional
therapy. Studies have shown that lipid infusions may lower the activity of natural killer cells in peripheral blood {25-28). A study
focusing the administration of lipid infusions in women with elevated uterine killer cells does not yet exist so far. No side effects
have been reported for the use of lipid infusions in the present studies in patients with implantation failure or miscarriage.
However, an allergy to soy, peanuts and egg yolks must be ruled out before administraticn of soy-containing lipid infusions.

Treatment in case of elevated plasma cells or detection of chronic endometritis

FIT

international

Chrenic endometritis is treated with antibiotics for 14 to 21 days. Following this treatment, a decrease in the inflammatory response
has been shown and is linked to an increased live birth rate (7,8,12). Among others, the broad-spectrum antibiotic doxycyclineis

usually recommended for 14 or 21 days (12). Different doses are used in the studies (e.g. 100 mg doxycycline twice daily for 14 days
(8,29)). Alternatively, ofloxacin (400 mg) combined with metronidazole (500 mg) can be given twice a day for a total of 14 days (14).




Testovani uNK bunék in situ — studie proveditelnosti

e .y , REFRE@FIT ZGENNETE
Primarni cil: ovérit praktické provedeni

1. lavaze dutiny délozni v jedné dobé s

2. biopsii endometria a s
3. odbérem periferni krve
4. logistiku transportu vzorku do laboratore

5. kvalitu a hodnotitelnost odebraného materialu

Sekundarni cil: labor. hodnoty
1. pbNK v relativnich i abs. hodnotach
?

2. UNK v relativnich i abs. hodnotach DEP

international
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Pouceni / Informovany souhlas / Protokol

REPR@FIT EGENNETE GENNET wCIvINEG

- . , v . . L .y
Informace o studii pro pacientku Informovany souhlas pacientky Protokol o provedeni odbéru biologického materialu
T R - - . ilotni vé a ie: P 3 : Pilotni védecka studie: AN il v ¥
Pilotni védecks studie: TESTOVANT UTERINNICH IMUNOLOGICKYCH PARAMETRO IN SITU Pilotni védecka studie: TESTOVANI UTERINNICH IMUNOLOGICKYCH PARAMETRU IN SITU Tlotni vedecka studie TESTOVANI UTERINNICH IMUNOLOGICKYCH PARAMETRU IN SITU
Hiawni feitel studie: MUDr. Pavel Oteviel . Hlavni Feditel studie; MUDr. Pavel Oteviel 2 PACIENT:
Spolufelitelg: 'MUDr. Karin Malvit':k(’:vé 4 I|.'g. Stépanka Luxova® Spolufesitelé: MUDr. Karin Malickové !, Ing. 5t&panka Luxova! DAT. NAROZENI
* Gennet, Kostelni 9, 170 00 Praha 7, Caska republika o i 1 Gennet, Kostelni 9, 170 00 Praha 7, Ceskd republika =
*Reprofit International .r.o., Hlinky 48/122, 603 00 Bmo, Ceskd republika = Reprofit International s.r g,,. Hlinky 48/122, 03 00 Brna, Geska republika ID (RC):
1. Potvrzuji timto, Ze jsem byla detailné sezndmena formou dokumentu s pougenim o UZelu, povaze a
Va3end pani, mil slefno, rizicich wye zminéné wédecké studie. Prohlafuji, 22 mi byl poskytnut dostatek Zasu si tento dokument 7ZAkL DG: STERILITA axaoutku INFERTILITA
prostudovat a méla jsem moZnost kldst jakékoliv otdzky, a tyto dotazy mi byly Fadné a srozumitelné zodpovézeny. T
. R o o X PRIMARNI zarouznuy SEKUNDARNI
Rozhodla jste se zuéastnit studie, zabyvajici se vyietfenim imunclogickych parametri 2. Rozumim Geelu videcké studie a tomu jak v ni budu zapojena. —
v déloze. Chtéli bychom Vs bliZe informovat o planovaném wkonu_ DALSI DG.
3. Potvrzuji, 32 mé rozhodnuti 20Zastnit se védecké studie je zcela dobrovolné. Rozumim tomu, Ze
rozhadnuti nezdéastnit se by nijak neovlivnilo kvalitu soufasné & budouci |ékafské péfe a mij vetah s klinikou
C|L STUDIE Reprofit International. ANAMNEZA
Kuchyceni embrya je tfeba, aby prostfedi v déloze bylo nastaveno pro embryo
I L e e . . _ . 4. Jsem si védoma, 3e mam pravo kdykoli odstoupit ze studie bez udni divodu, aniz by toto rozhodnuti
pfiznivé. Procesy probihajici ve sliznici déloZni v prib&hu uchycovani embrya jsou u vétiiny
o . . - . i L avlivnile kvalitu péce & moje prava
Zen pfirozené nastaveny tak, aby nedochazelo k pofkozeni embrya. Na druhé strané musi byt
sliznice chranéna, aby se nestala vstupni branou zanétu a infekce. Tyto dva procesy musi byt 5 Rozumim tomu, 5 moje GEast ve védecké studii zshrnuje i poskytnuti zékladnich klinickjch informaci
v rovnovaze. Ma nastaveni takové rovnovahy se slozky imunitniho systému podili zésadni (vék, diagndza priciny neplodnasti). Tyto informace budou spolecné se vzorkem anonymizovany pred pfipadnou VYSKA (CM) | VAHA (KG) ‘
mérou. publikaci. Stejné tak budou ddaje anonymizovéna, diive, nef informace ze studie a vysledky budou poskytnuty
Cilem studie je vySetfit imunitni zmény v déloini sliznici v obdobi uhnizdéni embrya. jinému pracoviti (tzn. mimo Reprofit a Gennet)
Zaroven je cilem porovnat imunitni prostfedi v déloze simunitnimi parametry ziskanymi ;
et krve s o e sistataserek dEletntsce, wiach dotmy dEiotn 2 vk 5 Souhlasim st 6 st udl it s  formauan bl darovini viplachs [ Namwnicwws — [Pm: |
Krve. 2 dutiny d&loini a vzorku sliznice diloini pro vizkumné Zely. POZN:
VYKON
Odbér vzorkl se provadi bez anestezie, je sam o sobé nebolestivy a da se pfirovnat Prosim vypiiite hifkovjm pismem _
k provedeni embryotransferu. Po zavedeni gynekologickych zrcadel do pochvy je zaveden do A
..p . 'r\uf . . g‘T € k“: . pocvyl L . Iméno pacientky: Souhlas pfijal: NAZEV PROTOKOLU
Cipku tenky mékky katetr, pies ktery je vstfiknut sterilni vodny roztok, a ten je nasledné —
zp&tné odsat a odesldn k vyietfeni. Poté opét podobnym katetrem zavedenym do délohy je podpis: Padpis: FORMA A DAVKU ESTROGENU
proveden odbér vzorku sliznice velikosti nékolika milimetrd. Cely zakrok trva 5 - 10 minut. PRVNIi DEN APLIKACE ESTROGENU
Odbér krve ze Zily je proveden nasledné b&znym zplsobem. Pacientské identifikacni Eislo: Datum:

—PR@FIT

international
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Testovani uterinnich imunologickych parametri in situ.

Odbér materialu
Timing v cyklu: 6. den uZivani progesteronu, tj.

1. Pilotni studie — studie proveditelnosti.

Navrhovany pocet pacienti: 5 minimalné po 120 hod od prvni davky (tzn.
nejpravdépodobnéjii implantacni okno: WQOI)
Inclusion criteria Timing v tydnu: pracovni den, kdy je planovan
. PaclltaEr;tka planovana Pacientka : MOCK cycle: svoz materialu do laboratore
na

estrogenni pfiprava sliznice (3x2mg estradiol)

UZ kontrola vygky sliznice (cca po 12 dnech estrogend)
Zahaji sekrecni pripravy endometria (400 mg
mikronizovaného progesteronu vag.)

Provedeni:
1. LavaZ 10ml FR mékkym katetrem (prevence
+ 7namy imunologicky poranéni a kontaminace krvi), zp&tné odsati
faktor sterility cca 2ml tekutiny.
s Probihajici Uchovani? Fixace?
imunomodulaéni 1é&ba 2. Nasledné biopsie tkané pipelle katetrem.
Objem vzorku cca 2x2x2mm.
Uchovani? Fixace?

+ Souhlas pacientky
Exclusion criteria

PROTOKOL o mock cyklu a zakroku

Pacientka: dokonceni substituce . Primarni vystupy:
Pacientka : Menstruace.... KET cycle: - Kvalita provedeni odbé&ru materilu
estrogeny +Vprogester-:')ne cea 4 estrogenni pfiprava sliznice (3x2mg estradiol) - Kvalita odebrangho materialu
dny po odbéru materialu z dutiny. UZ kantrola vysky sliznice (cca po 12 dnech - Proveditelnost labor. testd
estrogend)
Laboratof: Zahaji sekreéni pripravy endometria (400 mg
o ) mikronizovaného progesteronu vag.) Sekundarni vystup:
vyietieni parametrll ..o KET po cca 120 hod podani progesteronu. - Komplikace provedeni odbéru materialu pro
pacientku
PROTOKOL o proveden - \.-"irsledek I%(':bv (tého}enswi} . o
PROTOKOL o provedeni - V'g:rsledek téhotenstvi ve vztahu k imunologickému 0 F I T
nd |EZU international
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Prakticke provedeni

Lavaz
Katetry:
- mocova cévka Nelaton

- HyFoSy Kateter

- dvoucestny katetr Medicoplast

480 mm

lavage channels

s y

three-way distributor /'

central opening

I
o
:

i

|

|

luerdock female conneclor

balloon
A-A section A-A
balloon channel led)
N + s et References Product Sales Unit Length Sterilisation
(D ! EBT01700 HYSOKAT ey T | zxmen Ethylene oxide
|
F balleen - adherend
& mm p—
e

FIGURE 1. Sketch of the catheter for UtL (Medicoplast MF 13005). The 12F flexible polyurethane 3-way catheter
international

comprises a polyurethane tube with 3 lumens. There are 2 lavage channels each with 2 openings, one on the tip of the

catheter facing forward and one at the side. The third channel is the balloon tube carrying a valve, which is used to
seal the cervical canal.
FutureLife



Prakticke provedeni

74

Lavaz _
____

-

Vyhody Jednoduchd manipulace -Jednoduchd manipulace - Pfi dobrém zavedeni je
- Malé riziko poranéni provedeni lavaze spolehlivé
- Cena
Nevyhody - Obtékanivcerv. kandlu - Obtékaniv cerv. kanalu - Nutnost anestezie a
- Unik tekutiny do - Unik tekutiny do dilatace
vejcovodll vejcovodll - Riziko poranéni a
- Netésnost prechodky - Cena kontaminace krvi
- Cena

Fyziologicky roztok: 10ml instilace a zisk mezi 2-10ml

= EDQOFIT
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Prakticke provedeni

Biopsie endometria Odbér periferni krve a logistika transportu

* Imunologicky panel-Gennet zahrnujici

* Pipelle bez CA * koncentrace protilatek IgA, 1gG, IgM a IgE
* Kyreta vramci HSK v CA » Zakladni parametry bun&éné imunity
* Vzorek velikosti cca 3x3mm * - krevni obraz a pocet T, B, NK bunék véetné subpopulaci
e Transportni médium Th, Tc, NKT
e X-VIVO™ 10, Serum free * Regulaéni T lymfocyty
hematopoietic cell medium, e VyZetieni komplementu

with L-Glutamine, gentamicin _ o o
and phenol red, xenofree * Autoimunitni onemocneni
* Antifosfolipidy
* Bunécné testy:

V§echny dopraveny do * Stanoveni aktivity NK bunék (po stimulaci mitogenem,
spermiemi* a trofoblastem)

laboratore do 5 hodin po
P » Stanoveni embryotoxickych/embryoprotektivnich

odbéru. cytokinl (po stimulaci mitogenem, spermiemi* a

trofoblastem)
REPR@)FIT

international
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Shrnuti

* Lavaz se jevi jako nejméné spolehliva, technicky narocna varianta

* kontaminace krvi znehodnocuje vzorek

* Unik tekutiny do vejcovodu
e avsak lze provést bez anestezie, je minimalné invazivni

* Biopsie: spolehliva, vzorky dostatecné velikosti a bunécnosti

* Periferni krev = kontrolni vzorek slouzici k porovnani populaci ppbNK/uNK
REPR@)FIT

FutureLife




EGENNETE r e
Endometrialni mikrobiom - vyuziti v reprodukeni

Da |§|’ Cl,le mediciné

Lhota F, Cernd L, Zembol F, Koudova M, Bittdové M, Stejskal D
Gennet, Centrum |ékafské genetiky a reprodukéni mediciny, Praha

* presné specifikovat inclusion criteria, doplnit follow up

 Sjednosti timing odbeéeru ve vztahu k ovulaci

* Doplnit sledovani hladin Progesteronu / Estrogenu v dobé odbéru
e Zkvalitnéni a sjednoceni provedeni lavaze

* Mikrobiom

* Najit spolehlivost / nespolehlivost korelace mezi ndlezem v lavazi a biopsii
s cilem nahradit vykon invazivni vykone minimalné invazivnim

* Pro futuro: neinvazivni hodnoceni stavu délozniho prostredi v obdobi pred
ET a dle toho doporudit ne/provedeni ET?

e Zapojeni vice klinik v ramci FuturelLife i jinych

REPR@)FIT

international
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