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» checkpoint
https://doi.org/10.1016/j.semcdb.2022.01.007 _EN .. _IE
Live birth No pregnancy Miscarriage Miscarriage
(occult loss) (euploid loss) (aneuploid loss)
B
Predicted miscarriage rates™ Reported miscarriage rates
checkpoint miscarriage previous Magnus et al. 2019 [5] Coomarasamy et al., 2020 [112]
failure rate miscarriages (95 % CI)
1in 13 106 % 0 11-6 % 11-3 % (7-17)
2in 13 206 % 1 19-8 % 17-0 % (9-27)
3in 13 300 % 2 277 % 28-0 % (20-36) *
4in 13 388 % 3 419 %1
5in 13 472 % 4 396 % (35-44)
6in 13 55-0 % 5 47-2 % (36-58)
7in 13 625 % 6 63-9 % (54-73)




Structure of Endometrial pathologies (Persona
2018 — 2023)

Polyps; 20.7

Asherman; 7
Uterine fibroids; 1.9

| Endometrial
Hyperplasia; 7.5

tEndometrial

hypoplasia; 6.5




Endometrial hyperplasia

JOINT GOC-SOGC CLINICAL PRACTICE GUIDELINE | VOLUME 41, ISSUE 12, P17389-
1800, DECEMBER 01, 2019

Guideline No. 390-Classification and Management of

Endometrial Hyperplasia

Marie-Hélene Auclair, MDCM -« Paul J. Yong, MD -« Shannon Salvador, MD - Jackie Thurston, MD
Terence (Terry) J. Colgan, MD - Alexandra Sebastianeli, MD &

DOI: hitps://doi.org/10.1016/j.jogc.2019.03.025




AAGL Practice Report: Practice Guidelines for the
Diagnosis and Management of Submucous

Leiomyomas

AAGL: Advancing Minimally Invasive Gynecology Worldwide

[he Journal of
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Uterine fibroids

SPECIAL ARTICLE | VOLUME 19, ISSUE 2, P152-171, MARCH 01, 2012

DOI: https://doi.org/10.1016/}.jmig.2011.09.005

Polyp

Coagulopathy

Ovulatory dysfunction

Adenomyosis Submucosal

Leiomyoma Other

Endometrial

Malignancy & hyperplasia

latrogenic
Not yet classified

Leio myoma SM - Submucosal

Pedunculated intracavitary

subclassification

<50% intramural

system

250% intramural

O - Other

Contacts endometrium; 100% intramural

b

Subserosal 250% intramural

Subserosal <50% intramural

Subserosal pedunculated

Surgical Therapy
-Hysterectomy
-Myomectomy

Laparoscopy vs.
Laparotomy

Hysteroscopy
-Cryomyolysis

-Thermocoagulation

Hysterectomy

A

Laparoscopic myomectomy

Non-Surgical
Alternatives

-Uterine artery
embolization (UAE)

-Magnetic resonance-
guided focused
ultrasound surgery
(MRgFUS)

MRgFUS

Uterine artery embolization

w(v|lo|n|la|w|m|=| e

Other (specify e.g. cervical, parasitic)

Hybrid

by a hyphen. By . the frst
refers 1o

4 refers to the
leiomyomas the relation:

ip 10 the $¢1053. One example is below

(impact both 25
endometrium and
serosa)

Submucosal and subserosal, each with less
than half the diameter in the endometrial

and peritoneal cavities, respectively.




Endometrial polyps
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The management of polyps in female
reproductive organs

=

Vasilios Tanos MDD, PhD (Professor in Obstetrics and Gynecology) ® B2 B, Kelsey Elizabeth Berry & b=,

Removal of uterine polyps: clinical management
and surgical approach

A. Ludwin &, S. R. Lindheim, R. Booth & I. Ludwin &
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To treat or not to treat? An evidence-based
practice guide for the management of
endometrial polyps

K. K. Sheng & & 5. D. Lyons
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&& Download citation https://doi.org/10.1080/13697137.2020.1742107 B Check for updatos



«Thin endometrium»
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¢ FERTILITY, IVF AND REPRODUCTIVE GENETICS: EDITED BY EMRE SELI AND JUAN ANTONIO GARCIA

VELASCO

Treatment options for endometrial

hypoproliferation
1 Cakiroglu, Yigit®P; Tiras, Bulent®?; Franasiak, Jason®; Seli, Emre®d
q Current Opinion in Obstetrics and Gynecology 35(3):p 254-262,
C June 2023. | DOI: 10.1097/GC0.0000000000000863




Prevalence syndrome thin endometrium

A thin endometrium is encountered
infrequently (2.4%) in assisted
reproductive technology cycles

S. Sharma, 2016

Nova VI Fertility, New Delhi, India

The incidence of thin endometrium in
ART has been reported to be between
1.5and 9.1%
K E Liu, 2018

KpacHononbckaa K.B. n gp., 2016
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The influence of endometrial thickness on the
effectiveness of ART has been proven

Fertil Steril. 2008 Oct;90(4):1272-4. Epub 2007 Oct 22.

:
:

*: Parabolic trend in endometrial thickness at embryo transfer in in vitro
‘ fertilization/intracytoplasmic sperm injection cases with clinical pregnancy evidence.

Hum Reprod. 2009 Dec;24(12):3082-9. doi: 10.1093/humrep/dep303. Epub 2009 Sep 2.

Determinants of pregnancy rate in the donor oocyte model: a multivariate analysis of 450 frozen-
thawed embryo transfers.

Dessolle L', Darai E, Cornet D, Rouzier R, Coutant C, Mandelbaum J, Antoine JM.

= Author information
1 Service de gynécologie obstétrique et médecine de la reproduction, Hépital TENON, 75020 Paris, France. lionel.dessolle@tnn.aphp.fr
¢

J Assist Reprod Genet. 2014 Sep;31(9):1189-94. doi: 10.1007/510815-014-0297-x. Epub 2014 Aug 10.

The outcome of infertility treatment in patients undergoing assisted reproductive technology
after conservative therapy for endometrial cancer.

Fujimoto A1, Ichinose M, Harada M, Hirata T, Osuga Y, Fujii T.
= Author information

Department of Obstetrics and Gynecology, Sanraku Hospital, 2-5, Kanda-Surugadai, Chiyoda-ku, Tokyo, Japan, 101-8326, fujimoto-
tky@umin.ac.jp.
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Journal of Human

J Hum Reprod Sci. 2016 Jan-Mar; 9(1): 3—8. PMCID: PMC4817285
doi: 10.4103/0974-1208. 178632 PMID: 27110071

The endometrium in assisted reproductive technology: How thin is thin?

Nalini Mahajan and S. Sharma



Fertlllt Endometrial thickness is associated with incidence of small-for-
d St | ; gestational-age infants in fresh in vitro fertilization—
ai eriity. intracytoplasmic sperm injection and embryo transfer cycles

April 2020 Zizhen Guo, M.D
Pregnancy complications and outcomes for singleton births based on endometrial thickness.
EMT <7.5 mm 7.5< EMT <12 mm EMT > 12 mm

Outcomes (n = 132) (n = 2,166) (n = 859) P value
Gostabonal age (wk) 38.69 1 197 3909 4+ 1.51 3908 & 1.80 NS®

PTD (<37 wk), n (9%) 13 (9.8) 130 (6.0) 64 (7.5) NS®

VPTD (<32 wk), n (%6)~° 3(2.3) 11 (0.5) 13(1.5) 004*
Birth weight (kqy=? 3.25 4+ 0.56 3.38 4+ 0.51 3.39 4+ 0.53 020"
SGA. n (96)° 11 (8.3) 111 (5.1) 32 (3.7) 046°
LGA. n (9%6) 17(12.9) 427 (197D 178 (20.7) NS
Male gender, n (96) 70 (53.0) 1.126 (52.0) 469 (54.6) NSV
Cesarean delivery, n (96) 88 (66.7) 1,440 (66.5) 534 (62 .2) NS®
Flacenta previa, n (56) 0 22 {(1.0) 12(1.5) NS*
Placental abrupton, n {96) 0 4 (0.2) S (0.6) NS*
Hypertensive disorders, n (%) 10 (7.6) 89 (4.1) 36 (4.2) NS”
GDM. n (%6) 13 (9.8) 178 (8.2) 76 (8. 8B) NSY

Note: Values are presentiod as mean | standand Sovaton o n (%)L ANOVA, - anaiyss of varancoe, EMT . endometnad thecioness, GODM . gestational Gabetes meiitus, L GA - Lwge for gestatonad
a0 (<O0NLE NS« not statntcally worelcant, PID w» pretorm dolbvery (<37 weckak SGA w» el for gotatonal 290 (Selmed < 10%) VPTD w vary protorsn dolivery (<32 wookak

Endomeirial thickness is associated with incidence of small-for-
gestational-age infants in fresh in vitro fertilization—intracytoplasmic

sperm injection and embryo transfer cycles

A thin endometrium can increase the risk of
various pregnancy complications. specifically
focusing on low birth weight, preeclampsia,
and abnormal placentation.

IKY¥/ UKCU 6araapnamanapbiHAa KYKa SIHAOMETPUACHI
6ap recraumAnbIK KacblHa Kapau caama¥sbl TOMEH
cabuneppain, Tyy Kayni 2 ece aptagbl. [peaknamncua
»aHe KOIMNMMBb Kayni
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Treatment

Front Endocrinol (Lausanne). 2023; 14: 1102706. PMCID: PMC10014925
Published online 2023 Mar 1. doi: 10.3389/fendo.2023.1102706 PMID: 36936160

Hormone replacement therapy alone or in combination with tamoxifen in women
with thin endometrium undergoing frozen-thawed embryo transfer: A retrospective
study

Qingging Shi, -2+ 3T Chenyang Huang, ':2-3- T Jingyu Liu, '-2-3-tYifan Li, '*2 3 Na Kong, -2 3 Jie Meij, 1:2-3

M1.2.3.% and Guijun Yan®1-2-3."

Xiaoyue Shen, 23 Yanxin Sun, 2 3 Feifei Lu, '+ 2" 3 Haixiang_Sun,
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Treatment

Int J Fertil Steril. 2022 Oct-Dec; 16(4): 251-255. PMCID: PMC9627013
Published online 2022 Oct 12. doi: 10.22074/1JFS.2022.541389.1210 PMID: 36273309

Growth Hormone: A Potential Treatment of Patients with Refractory Thin
Endometrium: A Clinical Trial Study

Soghra Hosseini Aghdam, M.D.,"2 Alyeh Ghasemzadeh, M.D.,"2" Laya Farzadi, M.D.,"2 Kobra Hamdi, M.
Nazli Navali, M.D.,"2 Parvin Hakimi, M.D.,"-?> Marayam Baradaran-Binazir, Ph.D.,® Mohammad Nouri, Ph.C Randomized Controlled Trial
Amir Fattahi, Ph.D_,"*" and Ralf Dittrich, Ph.D.? doi: 10.29063/ajrh2023/v27i3.4.

> Afr J Reprod Health. 2023 Mar;27(3):32-39.

Effectiveness of growth hormone in promoting
endometrial growth in patients with endometrial
dysplasia in frozen embryo transfer

Yong Wu 1, Yuan Tian ', Lili Zhang ', Li Zeng ', Ying Wang ', Ruifeng Shao !, Chihua He '

Lz e e e fefr fe o [wjulmin s ielyle e ninnsus 60 ®n
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Micronized progesterone
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The cause of thin endometrium is latrogenic (surgical) with

manipulation Asherman's syndrome




Dissection of synechiae of the uterine cavity

v' Stage 1 - destruction with a hysteroscope
v Stage 2- microscissors or electrosurgery
v

3 and 4 Stage microscissors or electrosurgical dissection under ultrasound or laparoscopic
control

PE?SONA



Postoperative management.

dPrescription of oral estrogen-containing contraceptives for 2-3
months (evidence base group A)

d  KypambiHaa acTporeH 6ap KoHTpauenTusTepai 2-3
aWfa TaframbiHOay (asnengemenik ton A)

J/AHTnbaKkTepuanapl Tepanua/Antibacterial Therapy
[ Control hysteroscopy after 10 — 21 days

10-21 KYHHEH KeWiH KanTa rmcTtepockonms
JduU3KKanbIK KOpFaHy aaicTepiH KongaHy

Using barrier methods

OnepaunagaH KeuiHri KeseH,

é§
:
:
:
é;
:
:
:

PE@SONA



Additions to antibiotic therapy

XIY kartbipiwinik eHrisy Intrauterine
administration of hCG
* Promotes embryonic invasion by coordinating
cytokine secretion — leads to increased expression
of E2 and P, C3, and NOTCH1 — Literature data is
controversial.

FpaHyNoLUTTEP KONOHUACDIH bIHTa/NlAaHAbIPYLWbI PpaKTop

Granulocyte Colony-Stimulating Factor

eData from randomized controlled trials indicate
minimal harm and potential benefit

Scratching saHaomeTpua

e "The latest RCT (1364 patients) by Lensen S. in 2019
showed no advantages."

KynbTypanbabl CyMbIKTbIFbIHbIH, CynepHaTaHTbl "Supernatant
of culture fluid"

* "There is no convincing evidence of a positive effect on
clinical pregnancy rates with a thin endometrium."

TpombouutTtepre 6aii nnaama Enriched platelet
plasma

The largest randomized controlled trial (RCT)
involved 138 patients and requires reassessment
due to the suboptimal control group. The
remaining studies are observational and hold only
historical interest

JHAO0METPMO3 XKIHE KYKa IHAOMETpui 6ap
HayKactapaa /1eTpo3oa KonpaHy

Letrozole in patients with endometriosis and thin
endometrium- Restores integrin expression — increases
(like alpha-GnRH) clinical pregnancy rates

©cy ropMmoHblI

Growth hormone

e |t affects VEGF, LIF, and integrins in the
endometrium—its use is currently under

devetopment.

MpeAaHU30N0HADI XaTbIp iWiHe eHri3y
Intrauterine administration of prednisone

lacks evidence




. . D E “'?5 ON A
Treatment after dissection of the g

adhesions of the uterine cavity

PesekTtockonua

acTpagmon 6 mg

A/B Tepanusa, Y3 KaBuUTauma NoAOCTU MaATKW,
CUCTEMHAA U SH3MMOTEPANUA, CTUMYAATOPDI
remornos3a

Micronized progesterone 300-600mg
Dihydrosterone 30 mg

www.ncbi.nlm.nih.gov/pmc/articles/PMC9234210/

OducHana ructepockonms




Cause of thin endometrium, RIF -
chronic endometritis

This disease is characterized by disruption of intercellular
interactions, sclerosis of the stroma around the vessels, changes in
tissue angioarchitecture and ischemia; an important role in early
reproductive losses is played by an imbalance of growth factors,
proteases and their inhibitors, causing remodeling of the uterine
mucosa with progressive collagenogenesis and atrophy of the
glandular apparatus — which leads to endometrial hypoplasia.

According to R. Friedman and J. Hamu, chronic endometritis as a
manifestation of hypoplasia occurs in 22% of patients in the IVF
program, in 14% of unexplained infertility and in 23.6% of women
with miscarriages in the first trimester and in 50% of patients with
secondary infertility .

Chronic
Endometritis

B
/A
)

PERSONA




Prevalence rates of chronic endometritis
according to literature data.

Prevalence rates of chronic endometritis according to the literature.

Population Prevalence References

Infertile women 0.2-56.8% Wild (1986), Sahmay et al (1995), Féghali et al. (2003), Polisseni et al. (2003),
Cicinelli et al. (2005), Chen et al. (2016) and Cicinelli et al (2018)

ecurrent implantation failure 14-67. Johnston-MacAnanny et al. (2010), Cicinelli et al. (2015), Bouet et al. (2016),

Recurrent miscarriage 9.3-67.6% Kitaya (2011), Zolghadri et al. (2011), Cicinelli et al. (2014), McQueen et al.

(2014), and Bouet et al. (2016)

Abnormal uterine bleeding 1.4-52% Kitaya et al. (2018) and Songetal (2018)

Patients with endometrial 28-92.6%  Cicinelli et al. (2019), Kuroda et al. (2020), and Guo etal. (2021)
polyps




JJaHHbIC
PERSONA -
26%

Monunel; 20.7

A. The incidence of chronic endometritis (CE)
ranges widely from 2.8% to approximately

86.5%, as reported by various studies.
B. Chronic endometritis occurs in 22% of patients

in IVF programs, 14% of those with unexplained
infertility, and 23.6% of women with first-

\Au.lepmaH 7
Cy6myKo3 1.9

t Fwnepnnaswﬂ

FMnonnaawﬂ

trimester miscarriages

Chronic endometritis (CE) is a condition associated with a disruption in the harmonious coexistence of
microorganisms and the immune system in the endometrium. Changes in the endometrial microenvironment affect
its sensitivity to receptors, which can impede normal implantation



A simplified illustration of the proposed mechanisms of the
influence of chronic endometritis on female fertility

Uterine dysperistalsis
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« Hysteroscopy and endometrial biopsy with determination of
CD138+

* Sensitivity of the hysteroscopy method: PERSONA=85%

Fertility *. 2019 Apr;.

Correlation btween hysteroscopy findings and chronic
endometritis
Dongmei Song?, Tin-Chiu Li2, Yun Zhang3

and Sterility <°5rm

diagnostic accuracy from 59,3% to 82,8% respectively

2020. Evaluating Chronic Endometritis in Women with
Recurrent Implantation Failure and Recurrent Pregnancy
Loss by Hysteroscopy and Immunohistochemistry
Mahvash Zargar, MD, PhD

The diagnostic accuracy of hysteroscopy in diagnosing CE was
86,36%, 87,30%, 70,37% and 94,82%



https://pubmed.ncbi.nlm.nih.gov/?term=Song+D&cauthor_id=30683588
https://pubmed.ncbi.nlm.nih.gov/30683588/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Li+TC&cauthor_id=30683588
https://pubmed.ncbi.nlm.nih.gov/30683588/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+Y&cauthor_id=30683588
https://pubmed.ncbi.nlm.nih.gov/30683588/#affiliation-3
https://www.jmig.org/article/S1553-4650(19)30116-5/fulltext

Treatment

Patients with Mycoplasma and Ureaplasma infections are treated with
Josamycin (2 g/day for 12 days), and Minocycline (200 mg/day for 12 days) is

lm A prescribed for patients with resistance. Combination of ceftriaxone (250 mg,
single dose, intramuscular injection), doxycycline (200 mg/day for 14 days)
and metronidazole (1000 mg/day for 14 days) for primary treatment

Fermlty McQueen DB, Bernardi LA, Stephenson MD. showed
that 70% of cases of HE were cured with a regimen

and Slerility of 100 mg doxycycline twice daily for 14 days.

PE gg ONA e Own data - "combined" therapy for chronic
endometritis — effectiveness of 72%.




Recurrent
Implantation failure



4{ The effectiveness of ART is directly related to solving the key problem of
reproductive medicine - identifying the period of endometrial receptivity
(«window of implantation»WOlI)

Natural cycle: LH surge LH+7
HRT cycle: P+0 P+5
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MAIN ACTORS BEHIND THE ENDOMETRIAL RECEPTIVITY AND SUCCESSFUL IMPLANTATION
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Recurrent Recurrent

Miscarriage

Implantation Failure

Reproductive success

SELECTIVITY

Endometrial functions

Schematic representation of the possible clinical consequences of an imbalance between the selective and receptive
functions of the decidualized endometrium. While excessive receptivity and poor selectivity may result in inadequate
implantation of low-viable embryos, which may manifest as recurrent early pregnancy loss and recurrent
implantation failure.



Recurrent implantation failure (RI1F)) ESHRE

Maternal implantation rate /

Cy LS
Embryos
unknown 25,9
euploidy
15
68,4
Euploid 64.1
embryos
58,0

RIF THRESHOLD
'~'!?ii:!§ FOURTH ¢ '."?"!: HE] Of >60%
] X 0 / i
1 ) 3 4
1 e : Intervene
' after 6 ETs
] | QG 4 !
‘ 2 ( : Intervene
‘ after 2 ETs

https://academic.oup.com/hropen/article/2023/3/hoad023/7198324



Epidemiology
8 —33% - Recurrent Implantation Failure-update overview on etiology, diagnosis,
treatment and future directions. Asher Bashiri. Reprod Biol Endocrinol. 2018;

50% of embryo transfers were asynchronous in women <35 years old, which iIs

significantly lower compared to 68.1%, which were asynchronous in women >35 years
old. (Shapiro B.S 2016)
Biochemical pregnancy is actually not uncommon, and its reported incidence ranges

from 8 to 33% in the general population, including those who become pregnant
spontaneously (Maesawa Y, et al.. 2015 1)

Pregnancy loss i1s common, occurring in 30% of conceptions and 10% of clinically
recognized pregnancies.(Wilcox AJ. et al. 2013)

RIF — PERSONA (CGH) — 10% - 2016; 8% - 2017; 7,7% - 2018.... \We are expecting
5% from 2023
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RNA-Seq
GO analysis

Used GO Slim analysis on

differentially requlated

genes. = Signal transduction Anatomical structure development
Metabolic process = Biosynthetic process

Complete deregulation of Cell differentiation = Transport

basic cell responses including = Response to stress = Protein modification process

proliferation, differentiation, = Apoptosis/Cell death = Small molecule metabolic process

transport, signalling and cell = Cell proliferation = Catabolic process

cycle related processes. « Immune system process Cell cycle

Locomotion Cellular component assembly
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Endometrial diagnostic methods in Kazakhstan

* CD 138 (Syndecan 1), CD 20 (B-cell marker), CD 8 (T cells)

Ny ©
) 4
,

.

167}

_IF -Leukemia inhibitory factor (HILDA)
Pinopode

E2 and P4 receptors

Integrin av3
Over 4 years, 3484 patients were examined using 15607 different IHCs.



If RIF is suspected in the couple

Follow up with RIF-specific investigations

ESHRE — 2023 rop

g
QQ 1. Endometrial receptivity: Decreased (LIF); Changes in avf33,
o a4f1 and alp1 levels during the implantation window
IR =»  (integrins)
g 2. P4level (3) FET not less 10 ng/mL
@
Vitamin D testing Q
Microbiome profiling Q
) ;eriptw;ral NK cell testing Q'
é Uterine NK cell testing Q
*} E Uterine T lymphocytes assessment Q
E VAssessmem of blood cytokine levels Q@
e Assessment of HLA-C compatibility Q
Assessment of mtDNA content &
Soarm DA agmariation Fiii anaivls ol www.ncbi.nlm.nih.gov/pmc/articles/PMC10270320
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Basic postulates

« CE (minimal stromal fibrosis) — does not affect pregnancy, may affect
gestation

» CE (stromal fibrosis) — leads to infertility due to a decrease In integrins and
LIF — treatment

 After treatment of CE, the implantation window was restored - no problem

 After CE treatment, the implantation window has not been restored -
treatment (or waiting up to 6 months - 1.5 years)

 After treatment with CE, the implantation window was restored with a shift
In the time period +4 to + 8-9 from P4 — PET (or waiting up to 6 months -
1.5 years)
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SYSTEMATIC REVIEW article

Front. Endocrinol., 10 June 2022 .§ Records identified through
Sec. Reproduction :’ frontiers ,g dataﬁ]afe;‘l*;g;hi"g
https://doi.org/10.3389/fendo.2022.89275 € -
3 =
A
. Records after duplicates removed
Low Luteal Serum Progesterone Levels Are In=2632)

A 4

Screening

Associated With Lower Ongoing Pregnancy
and Live Birth Rates in ART: Systematic ity ezaon

A 4

Review and Meta-Analyses — !

Full-text articles assessed
for eligibility
(n=225)

Full-text articles excluded, with reasons
- Out of topic (n=76)
- Main outcome missing (n=30)
- Review/meta-analysis article (n=3)

A 4

Eligibility

Y

o ] Full-text articles excluded, with reasons
— Studies included in - Out of topic (n=15)

°
main statements O | ] i
(n=116) - Review/meta-analysis article (n=4)

- Therapeutic modification (n=13)

h 4

i v
3
= Studies included in
£ quantitative synthesis*
(meta-analysis)
(n=32)
—

*regardless of the number of corpora lutea



What is already known

Embryo invasion
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\ 3 o ghi,
| / o ;
. Luminal
P ‘ epithelium
- ‘ i A [ v\ VV N,
\( |
e
\Z O\
\€ i
SR E )

Trophoblast invasion

Embryo transfers performed 160 * 4 hours after the hCG
trigger or onset of the LH surge (estimated equivalent to
120 £ 4 hours after ovulation) were associated with a
significantly higher LBR (relative risk (RR) 1.21, 95% Cl 1.
04-1.41).

https://academic.oup.com/humrep/article-
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Group «FET HRT (vaginal progesterone)»

In most studies using vaginal progesterone, the optimal

Pregnancy No pregnancy Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight  IV,Random,95% Cl Year IV, Random, 95% CI ABCDEFG
3.4.1Mid
Hutchinson-Williams 1890 116 379 8 226 82 32 22.0%  93.40(66.98,119.82] 1990 - I ITITT)
Sonntag 2013 100 832 14 247 045 57 304%  7530(70.94,79.66] 2013 8 Frarea s
Subtotal (95% Cl) 2 89 524%  70.47[64.53,94.40]
Heterogeneity, Tau®= 70.50; Chi*=1.76, df= 1 (P = 0.19), = 43%
Testfor overall eflect Z=10.43 (P < 0.00001)
3.4.2 Late
Hutchinson-Willams 1990 3153 244 8 45 38 32 1.8% 310.80(141.71,479.89] 1990 L R
Kim 2012 743 564 11 383 333 47 182%  36.00(134,70.66] 2012 h- 10000600
Kim 2014 788 362 28 307 175 73 27.6%  48.10[3410,6210] 2014 = 19990860
Subtotal (95% CI) a7 152 47.6%  63.92[12.07, 115.77] &
Heterogeneity; Tau®= 1350.13; Chi*= 8.74, df = 2 (P = 0.008); F= 79%
Testfor overall efiect Z=2.42 (P=0.02)
Total (95% CI) 69 241 100.0%  68.77 [45.58,91.97] 4
Heterogeneity; Tau®= 455.84; Ch* = 27.49, df= 4 (P < 0.0001); = 85% el

Testfor overall effect Z=5.81 (P < 0.00001)
Testfor subgroup differences: Chi*= 0.32, df=1 (P=047), F= 0%

-500  -250 0

Favours [No pregnancy] Favours [Pregnancy]

Live birth No live birth Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDEFG
3.5.1 Mid
Hutchinson-Willams 1990 116 378 8 226 82 32 347%  93.40(66.98,119.82] 1990 = Bl ER LY
Subtotal (95% C1) 8 32 347%  93.40(66.98,119.82] ¢
Heterogeneity. Not applicable
Testfor overall efiect Z=6.93 (P < 0.00001)
3.5.3 Late
Hutchinson-Wiliams 1990 3153 244 8 44 39 32 30.4% S10.80(141.71,479.89] 1990 —— 0000000
Fabregues 2000 420 50 54 119 01 163 349% 417.10[415.53,418.67] 2000 jl 2000200
Subtotal (95% CI) 62 195 65.3% 398.95[320.56,477.34) ’
Heterogeneity: Tau®= 1928.28; Chi*=1.62, df= 1 (P = 0.22); F= 34%
Testfor overall effiect: Z= 9,97 (P < 0.00001)
Total (95% CI) 70 227 1000% 272.35[10.80,533.90] g

s D 1D X B g # ; 1
Heterogeneity; Tau®= 51096.90; Chi= 576,27, df= 2 (P < 0.00001); F= 100% T

Testfor overall effect Z=2.04 (P=0.04)
Testfor subgroup differences: Chi*= 52.41, df=1 (P < 0.00001), F= 98.1%

Favours [No live birth] Favours [Live birth]

concentration of luteal progesterone is between 8 and 15
ng/ml Injection form — more than 10 ng/mli?;

more than 20 ng/mi??

Progesterone deficiency — RIF or Miscarriage

/
Serum hormonal levels

progesterone concentration 1 day before
embryo transfer above 15 ng/ml and/or
estradiol concentration above 150 pg/ml|



«one or few corpora lutea»

Time /\‘

Group

3/ ™ \

-

The combination of measurement of the serum LH peak and
the early rise in serum luteal progesterone may be an
interesting option for clinicians wishing to optimize the timin
of natural cycle frozen-thaw embryo transfer

Serum hormonal levels

Supplemental Figure 2: Forest plot of studies “one or few corpora lutea” according to the transfer type for live In natural cycles or in stimulated cycles with one or more
birth. corpora lutea, the interpretation of serum progesterone

Risks of bias legend: A, confounding; B, selection of participants; C, classification of intervention; D, deviations from intervention; : : : : :
E. missing data; F, measurement of outcome; G, selection of reported results. Ieve IS IS Ch d I Ie nging, as Its secretion ﬂ uctuates wide Iy
throughout the day, with variations up to eightfold within

Low progesterone  High progesterone Risk Ratio Risk Ratio Risk of Bias

toaay e e Dub o Wu Nimimhd e MAmemfNQ RRCOELS 90 minutes, becoming more pronounced from the mid to
Ace 2011 1 208 2 7 363%  053[037,093] 2011 - L IITII T .

Hansen 208 6@ ® e sebai e 3l 0000000 late luteal phase. Women with low luteal progesterone
Total evants 42 30

Helerogeneity Taw®= 000, Chi*=012, 6f=1 (P=073),F=0%
Testfor overall effect Z= 272 (P = 0.007)

levels had a significantly lower likelihood of live birth in
cycles with one or more corpora lutea (OR, 95% Cl: 0.60,

2.2.2 Frozenthawed embryo transfer

(aggiott-Mame 2020 28 109 76 185 565%  063(0.43,090) 2020 L d LA L L) . .

S o , ™ . R ispate ¥ 0.45-0.78) compared to women with high luteal
Heterogenety. Not applicable

Testfor overall efet 2= 254 (= 0.01) progesterone levels.

Total (95% C) 351 281 100.0%  0.60[0.45,0.78] 3

Total events 70 106

Hetarogeneity Tau®= 0.00, Chi*= 0.26, 6= 2 (P = 0 88), P= 0% T B T

Testfor overall effect Z= 3.70 (P = 0.0002)
Testfor subgroup dfferences Chi*= 014, of=1 (P=071). F=0%

Favours [High| Favours |Low)



Group «one or few corpora |

Low progesterone  High progesterone Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI Year IV, F 95% CI ABCDETFG
1.1.1 Intravaginal
Yovich 2015 57 177 148 352 159% 0.77[0.60,0.98] 2015 ==
Labarta 2017 17 62 84 159 92% 062[0.41,0.94) 2017 —
Alshjerg 2018 48 126 61 19 141% 0.75(0.56,0.99] 2018 -
Cedrin-Durnerin 2019 3 25 47 142 19% 0.36(0.12,1.08] 2019 I
Polat 2020 4 14 65 120 30% 0.57[0.24,1.32] 2020 —
Labarta 2021 126 344 437 804 210% 067[0.58,0.79] 2021 e
Subtotal (95% CI) 737 1705 65.0% 0.69[0.62, 0.77] +
Total events 255 842
Heterogeneity: Tau®= 0.00; Chi*= 292, df=5 (P=0.71), F= 0%
Test for overall effect: Z= 6.43 (P < 0.00001)
1.1.2 Injected
Boynukalin 2018 1 42 88 126 67%  0.38[0.22,063] 2019 —— (1111 1T.]
Subtotal (95% CI) 42 126 6.7% 0.38[0.22, 0.63] R i
Total events 11 88
Heterogeneity: Not applicable
Test for overall effect: Z= 3.69 (P = 0.0002)
1.1.3 Combined routes
Ramos 2020 23 79 76 241 99% 0.92[0.62,1.37] 2020 —r—
Alsbjerg 2020 9 25 97 214 63% 0.79[0.46,1.37] 2020 ——
Polat 2020 18 33 154 299 121% 1.06 [0.76,1.47] 2020 =
Subtotal (95% CI) 137 754 283% 0.96 [0.76, 1.21] L 3
Total events 50 327
Heterogeneity: Tau®= 0.00; Chi*= 0.85, df= 2 (P = 0.66), F= 0%
Testfor overall effect Z=035(P=0.73)
Total (95% CI) 916 2585 100.0% 0.72[0.62, 0.84] L )
Total events 316 1257

ity: Tau®= 0.02: Chi*= =g(P= 2= bt 4 } b
e i o e TN R

2 : s Favours [High P] Favours [Low P)
Test for subgroup differences: Chi*=12.57,df=2 (P=0.002), = 84.1%
Low progesterone  High progesterone Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDETFG
1.2.1 Intravaginal
Yavich 2015 57 177 148 352 149% 0.77 [0.60,0.98] 2015 b ]
Basnayake 2018 153 1349 61 231 145% 0.43[0.33,0.56] 2018 = .
Cedrin-Durnerin 2019 3 25 44 142 32% 0.39[0.13,1.15] 2019 B @
Gonzalez-Foruria 2020 128 316 179 369 166% 0.84[0.70,0.99] 2020 -
Shiba 2021 12 59 50 176  82%  0.72[0.41,1.25 2021 — -+ L I11]
Labarta 2021 12 341 408 784 169%  0.68[0.58,0.80] 2021 - LI L L L1 1]
Subtotal (95% CI) 2267 2054 74.3% 0.66 [0.53, 0.82] L 2
Total events 474 890
Heterogeneity: Tau®= 0.05; Chi*=19.22, df= 5 (P=0.002), F=74%
Test for overall effect: Z= 3.73 (P = 0.0002)
1.2.3 Combined routes
Liu 2020 43 131 59 131 134% 0.73[0.53,0.99] 2020 =
Alyasin 2021 27 64 61 194 123% 1.34[0.94,1.91] 2021 [—
Subtotal (95% CI) 195 325 257%  0.98[0.54,1.79] i
Total events 70 120
Heterogeneity: Tau®= 0.16; Chi*= 6.47, df=1 (P = 0.01); = 85%
Test for overall effect Z= 0.06 (P = 0.95)
Total (95% CI) 2462 2379 100.0% 0.73[0.59, 0.90] L 2
Total events 544 1010

s e T & e L 4 s ' s |
Heterogeneity. Tau®= 0.06, Chi*= 31.65, df= 7 (P < 0.0001), F= 78% -071 D:Z 015 5 é 1D'

Test for overall effect: Z=2.95 (P = 0.003)
Test for subgroup differences: Chi*=152,df=1(P=0.22), F=34.1%

Favours [High P] Favours [Low P]

utea»

I

i1

1

1

1

LAl

Serum hormonal levels

When comparing the groups with ongoing pregnancy
and without pregnancy (95% Cl), the progesterone
concentration was 68.8 (45.6—92.0) ng/mL.

When comparing the live birth groups with the non-live
birth groups (95% Cl), the progesterone concentration
was 272.4 (10.8-533.9) ng/mL.
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Modified natural cycle
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Supplemental Table 2: GRADE tables for (A) « No corpus luteum », (B) « One or few corpora lutea »
and (C) « Several corpora lutea »

(A) Risk of bias  Inconsistency Indirectness  Imprecision Publication bias C‘"'::;mg"““
/J L—\ Ongoing pregnancy Low High Moderate High Moderate e
g Live birth Low Moderate High High Moderate L
Miscarriage Low Low High High Low %

(B) Risk of bias Inconsistency Indirectness Imprecision Publication bias ' ooy Of evidence

(GRADE)
Live birth Low Moderate Low Low Low %
(C) Risk of bias  Inconsistency Indirectness  Imprecision Publication bias Cm.::;ms ) a
Ongoing pregnancy Low Moderate Very low Moderate Very low :

Live birth Low Moderate Very low Moderate Very low B
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It is also important to consider the possibility of progesterone absorption issues in some patients, especially
In cases of recurrent implantation failure (RIF). Serum progesterone levels can vary depending on the
assay used for its determination. Progesterone levels can indeed fluctuate over time, which is related to the
method of administration and metabolism of the luteal support used (exogenous progesterone), as well as

the pulsatile secretion of CL (endogenous progesterone).




