Systematic and standardized hysteroscopic endometrial injury for
treatment of recurrent implantation failure (RIF):
Preliminary results of a prospective and randomized trial
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Successful implantation requires:

= areceptive endometrium

= anormal and functional embryo at the blastocyst
developmental stage

= asynchronized dialogue between maternal and
embryonic tissues




Etiology of Implantation Failure

" Embryo
Chromosomal abnormality
Low quality

" Endometrial receptivity

Immune Factors

Endometriosis
Hydrosalpinx
Leiomyomas,
Adenomyosis,

PCOS,
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The role of immune system at the implantation site

High level of the proinflamatory T helper cells (Th-1) and cytokines
(IL-6,11-8, TNF alpha charecterize) early implantation

Cytokines: Secreted by the endometrial cells and by the cells of immune
system that are recruited to the site of implantation

NK cells : regulates trophoblast invasion, secretes angiogenic factors to
induce vascular growth and decidualisation,

Macrophages:

-Pivotal role on cytokine balancing at the maternal-fetal interface
-Essential for successful decidualisation

-Plays central role in the process of tissue renewal and differentiation

Dendritic cells : Initiate and coordinate the innate immune adaptive
immune response and also support the effect of macrophages



Three stages of
implantation

= Apposition :Trophoblast
cells adhere to the receptive
endometrium

= Adhesion: Blastocyst anchor
to the endometrial basal
lamina and stromal
extracellular matrix and
embryo-endometrial linkage
achieve

= |nvasion: Blastocyst
penetration through the
luminal epithelium

Inflammation is essential
for implantation !!!




Immune and endocrine system
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Human Embryo

Chemoatractonts & Vasoditors (1L, VEGE) |

Figure 2 The possible roles of HCG in human embryo Invasion.
The invading human embryo locally secretes HCG at high concen-
tration and stimulates recruited or resident immune cells to
produce chemoattractants and then these factors in tum induce
embryo invasion toward endometrial stromal tissue.
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Figure 3 Cross-talk between the endocring and immune systems.
Crosstalk between the endocrine (HCG and progesterone) and
immune systems may occur parallel to the direct local cross-talk
between mother (endometrium) and embryo in the uterus during
early pregnancy. Both systems cooperatively contribute to embryo
implantation and maintenance.



Local injury of the endometrium induces an
inflammatory response that promotes
successful implantation

Endometrial Injury

@rophages/dendritic cells 1 B
/

 tumor necrosis factor-a (TNF-a),
 growth-regulated oncogene-a (GROa),

* interleukin-15 (IL-15),

» macrophage inflammatory protein 1B (MIP-1B),
» Osteopontin

A positive correlation was found between the levels of macrophages/

dendritic cells, MIP-1B expression, and TNF-a expression & the pregnancy
outcome.

Gnainsky et al. Fertil & Steril 2010;94:2030
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In vitro fertilization

Local injury to the endometrium doubles the incidence of
successful pregnancies in patients undergoing in vitro
fertilization

Amihai Barash, M.D.2, Nava Dekel, Ph.D.", Sheila Fieldust, Bs.C.?, llana Segal, Bs.C.®?, Edna Schechtman,
Ph.D.5, Irit Granot, Ph.D.= & &

Results: Endometrial sampling of IVF patients using a biopsy catheter substantially
increases their chances to conceive at the following IVF-embryo transfer cycle. By
transferring a similar number of embryos in the study and control groups, the authors
achieved an implantation rate of 28 versus 14%, a clinical pregnancy rate of 67
versus 30% and a live birth rate per embryo transfer of 49 versus 23%.

Conclusion: These results suggest that IVF treatment that is preceded by
endometrial biopsydoubles the chancelfor a take-home baby.
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Fertil & Steril 2003;79:1317



Site-specific endometrial injury improves
implantation and pregnancy in patients with
repeated implantation failures

Shang Yu Huang', Chin-Jung Wana', Yung-Kuei Socng, Heir-Shit Wang, Mei Ui Wang, Chieh Yu Lin and
Chia Lin Chang’

Abstract

Badkground: To test whether a sita-specific hysterscapic biopsy-induced injury in the endometrium dunng the
controlled ovanan hyperstimulation cyde impeoves subsequent embryo implantation in patients with repeated
implantation Gilue, 3 total of 30 mtients who have had good responses to controlied ovulation simulation but
hiave falled to achieve pregnancy after two o more transfers o good-quality embryos were rmauied in this
piospective study,

Methods: A single, site-spedific hysteroscopic biopsyinduced Injury was generated on the postarior endometrium
at midline 10-15 mm from the fundus during the De-D7 pering of the ongoing contralled ovarian hyperstimulation
cyde In six patients.

Rasults: Patients rceived endomettial biopsy protocol achieved 3 pregnanicy mte of 100%. By contrast. only 46%
of patients with similar cinicl characteristics (N = 24) achizvad pregnancy withaut the hystemsmpic biopsy-
irduced endemetrium njury < 0051

Condusions: Our procfof-concept tudy demonstrates that 3 sitespecific hysteroscapic endometrium Injury
perfarmed during the cngoing in vitro fertilization (VF} oyde, instead of Injuries recaived during prior cycies,
sanificantly improves dinical outcomes in patents with repeated implantation Gilue.

Keywords: hyseroscopy, endometrium bicpsy, IVF, epeated implantstion fallure, pregnancy

Reprod Soi. 2015 Sep 3. pif: 1933719115602776. [Epub ahead of prin(]

Endometrial scratching to improve pregnancy rate in
couples with unexplained subfertility: A randomized
controlled trial

Ahmed Gibreel', Ahmed Badawy’, Waleed El-Refai’' and Noha El-Adawi’

Departinent of Obsdetvics end Gynvology, andl "Depertnion of Pablic Haelth, Faculty of Madicine, Mamsourn University
Mandouirs, Egupt

Abstract

Aim: The aim of this study was to examine the effect of endometrial scratching in women with unexplained
mfertility,

Material and Methods: A randomized controlled trial was conducted in Mansours University Teaching
Hospital and a private practice setting. A total of 105 couphes with unexplained infertility were randomly
allocated into two groups: group A comprised 54 wamen who underwent endometrial scratching in the luteal
phase of & spontareous menstraal cycle, and group B inchudid 51 women who underwent & placebo proce
dure. The main outcome measured was cumulative cinical pregnancy rate after 6 months and miscarriage rate.
Results: Clinical pregnancy rate was significantly higher in the women experiencing endometrial biopsy than
in the control group (25.9% and 955, respectively, P=004) There was no significant difference in miscarriage
rale between pregnant women in the endometrial injury group and pregnant women in the control group
(125% and 165, respectively, P=0.79)

Conclesions: Endometnal scratching may smprove climcal pregnancy rates in couples with unexplamed
infertility. Adequately poivered studies are mandated o confirm or refute the findings

Key words: biopsy, endometrium, infertility, scratching, unexplained

Endometrial Scratch Injury Induces Higher Pregnancy Rate for Women With Unexplained Infertility Undergoing

IUI With Ovarian Stimulation: A Randomized Controlled Trial.
Maged AM', Akinany 2, Salama KM, Souidan |, Ragab HM®, Enassery N2

# Author information
Abstract

OBJECTIVE: To explore the impact of endometrial scratch injury (ES!) on intrautering insemination (ILf) success.

METHODS: One hundred and fifty four infertile women received 100 mg of oral clomiphene cilrate for 3 days starfing on day 3 of the menstrual cycle.
Patients were randomizad to 2 equal groups: Group C received |UI without ESI and group S had ESI, Successful pregnancy was confirmed by

ultrasound.

RESULTS: 13, 21, and 10 women got pregnant after the first, second, and third UI trials, respectively, with 28.6% cumulative pregnancy rate (PR).
The cumulative PR was significantly higher in group S (39%) compared to group C (18.2%). The PR in group S was significantly higher compared to
that in group C at the second and third trials. The PR was significantly higher in group S at ihe second frial compared to that reported in the same
.group at the first trial but nansignificantly higher compared 1o that reported during the third trial, while in group C, the difference was nonsignificant.
Eight pregnant women had first trimester abortion with 18.2% total abartion rate with nansignificant difference between studied groups.

CONCLUSION: The ESI significantly improves the outcome of {Uf in women with unexpiained infertility especially when conducted 1 manih prior fo

UL,
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Clinical pregnancy rate in the endometrial injury (hysteroscopy and
endometrial biopsy) and control groups.

Injury No injury Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Hysteroscopy
Demirol and Gurgan 2004 50 154 45 211 17.5% 1.52 [1.08, 2.15] -
Makrakis et al., 2009 145 414 104 414 31.4% 1.39 (1.13, 1.72) =
Rama Raju et al., 2006 71 160 69 265 24.5% 1.70 (1.30, 2.23] -
Subtotal (95% CI) 728 890 73.4% 1.51 [1.30, 1.75] [
Total events 266 218

Heterogeneity: Tau’ = 0.00; Chi* = 1.34,df = 2 (P = 0.51); I = 0%
Test for overall effect: Z = 5.40 (P < 0.00001)

1.1.2 Endometrial biopsy (scratch)

Barash et al., 2003 30 45 27 89 15.4% 2.20[1.51, 3.20] -
Karimzadeh et al., 2009 13 48 4 45 2.6% 3.05 [1.07, 8.66) ——
Narvekar et al., 2010 16 49 7 51 43% 2.38[1.07, 5.28] ——
Raziel et al., 2007 18 60 7 S7 43% 2.44 [1.10, 5.41) ——
Subtotal (95% CI) 202 242 26.6% 232 [1.72,3.13]) S
Total events 77 45

Heterogeneity: Tau® = 0.00; Chi* = 0,39, df = 3 (P = 0.94); F = 0%
Test for overall effect: Z = 5.50 (P < 0.00001)

Total (95% CI) 930 1132 100.0% 1.71 [1.44, 2.02) §

Total events 343 263

Heterogeneity: Tau® = 0.01; Chi* = 7.99, df = 6 (P = 0.24); I = 25% % % % |
Test for overall effect: Z = 6.12 (P < 0.00001) °'F°1 0.1 |lr “: 100
Test for subgroup differences: Chi* = 6.29, df = 1 (P = 0.01), F = 84.1% avours control Favours injury




Live birth rate in the endometrial injury (hysteroscopy and endometrial

biopsy) and control groups

Injury No injury Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
3.1.1 Hysteroscopy
Rama Raju et al., 2006 71 160 44 265 64.3% 2.67 [1.94, 3.68] E
Subtotal (95% CI) 160 265 64.3% 2.67 [1.94, 3.68) &
Total events 71 44
Heterogeneity: Not applicable
Test for overall effect: Z = 6.01 (P < 0.00001)
3.1.2 Endometrial biopsy (scratch)
Barash et al., 2003 22 45 21 89 28.9% 2.07 [1.28, 3.34) —
Narvekar et al., 2010 11 49 S 51 6.9% 2.29[0.86, 6.11] T
Subtotal (95% CI) 94 140 35.7% 2.11 (137, 3.25] &>
Total events 33 26
Heterogeneity: Tau’ = 0.00; Chi* = 0.03, df = 1 (P = 0.86); ' = 0%
Test for overall effect Z = 3.41 (P = 0.0007)
Total (95% CI) 254 405 100.0% 2.46 [1.90, 3.18) '
Total events 104 70
Heterogeneity: Tau® = 0.00; Chi* = 0.77, df = 2 (P = 0.68); I = 0% ! i ! :
0.01 0.1 1 10 100

Test for overall effect: Z = 6.85 (P < 0.00001)

Test for subgroup differences: Chi = 0.74, df = 1 (P = 0.39), I’ = 0%

Favours control Favours injury



Summary of the live birth/ ongoing pregnancy rate for the 5 studies included in the systematic review

Reproductive BioMedicine Online (2012) 25, 345— 354

Trestment Control RR (fxed) Weght RR (1iked)
Study niN N 5% % a95% i
Randomesedd cortroliad tral
Marveker etal 2010 11748 5751 —— 100.00 2.29 10.88, 6.11)
Total (95% CN 49 £l e 100.00 2.29 10,86, 6€.11]
Tolsl events: 11 (Trestment), 5 (Cordrol)
Test for haterogeneity. not appiicakie
Test tor overall gffect L=1865(P=010)
Non-randomesed contralied studies
Borash €16l 2003 ZZ/45 21765 by aman 38.06 2.07 11.28, 3.34]
U ets 2004 17738 4/38 —p 0. 64 4.37 [1.63, 11.70]
Raziel etsl 2007 13/60 /87 — 13.84¢ 2.47 [0.94, €.49]
Ihou #al 2008 2E/60 14/61 —a— 37.46 1.82 11.08, 3.14)
Tolal (85% €I 200 242 100,00 2.28 (1,65, 3.14]
Totsl evente. 77 (Treshment), 44 (Control)
Test for heterogeneity Chi* =251, df =3 (P =047), F=0%
Teat vor overall affoct 7 <499 (P < 000001)

gy 02 05 1 2 s 10
Favours contral  Favours trestment



Live birth rate in the randomized and non-randomized studies for

endometrial injury and control groups.
Injury No injury

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI

Risk Ratio
M=-H, Random, 95% CI

4.1.1 Randomised controlled trials

Narvekar etal., 2010 11 49 5 51 6.9%
Rama Raju et al., 2006 71 160 44 265 64.3%
Subtotal (95% Cl) 209 316 71.1%
Total events 82 49

Heterogeneity: Tau® = 0.00; Chi’ = 0.09,df = 1 (P = 0.77); F = 0%

Test for overall effect: Z = 6.22 (P < 0.00001)

4.1.2 Non randomised trial

Barash et al., 2003 22 45 21 89 28.9%
Subtotal (95% ClI) 45 89 28.9%
Total events 22 21

Heterogeneity: Not applicable
Test for overall effect: Z = 2.98 (P = 0.003)

Total (95% CI) 254 405 100.0%
Total events 104 70

Heterogeneity: Tau’ = 0.00; Chi’ = 0.77,df = 2 (P = 0.68); I' = 0%

Test for overall effect: Z = 6.85 (P < 0.00001)

Test for subgroup differences: Chi* = 0.69, df = 1 (P = 0.41), I’ = 0%

2.29(0.86, 6.11]

2.67 [1.94, 3.68)
2.63 [1.94, 3.57]

2.07 [1.28, 3.34]
2.07 [1.28, 3.34]

2.46 [1.90, 3.18]

| =
®

o

1 1 |
0.01 0.1 1 10 100
Favours control Favours injury




Endometrial injury in women undergoing assisted
reproductive techniques (Review)

Nastri CO, Lensen SE, Gibreel A, Raine-Fenning N, Ferriani RA, Bhattacharya S, Martins WP

THE COCHRANE
COLLABORATION®

This is a reprint of 2 Cochrane review, prepared and maintained by The Cochrane Callaboration and published in The Cochrame Library
2015, Issue 3

Jhtep: /I www.thecochranelibeary.comd




Figure 5. Forest plot of comparison: | Effectiveness, outcome: |.| Live birth per randomly assigned woman.

End. Injury Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.2.1 = 1 previous embryo transfer
Gihreel 2015 68 129 B0 121 15.0% 1.06 [0.83, 1.36] -
Guven 2014 19 62 1 62 2.4% 1.72[0.90, 2.22] T
MNastri 2013 13 35 10 32 8.2% 1.19[0.61, 2.32]
Yeung 2014 32 105 32 104 12.2% 0.99 [0.66, 1.49] S
Subtotal (95% CI) 331 319 43.8% 1.10 [0.91, 1.33] >
Total events 132 113

Heterogeneity: Tau*=0.00; Chi*= 2.23,df=3 (P=0.53); F=0%
Test for overall effect: Z=099 (P=0.32)

1.2.2 = 2 previous embryo transfers

Baum 2012 0 18 4 18 0.8% 0.11[0.01,1.92] ¢

Gibreel 2015 23 64 14 73 9.6% 1.87 [1.06, 3.32) R —
MNastri 2013 20 44 8 47 T7% 267 [1.31,5.43)

Shohayeb 2012 28 105 14 105 9.4% 2.00[1.12,3.58) S —
Subtotal (95% CI) 231 243 27.5% 1.96 [1.21, 3.16] ol
Total events 71 40

Heterogeneity: Tau*=0.09; Chi*=4.78, df=3 (P=0.19); F=37%
Test for overall effect: Z=2.74 (P = 0.006)

1.2.3 Unselected women or unclear number of previous embryo transfers

Aleyamma 2012 12 40 10 41 7.0% 1.23 [0.66, 2.68]

Inal 2012 22 50 12 50 9.4% 1.83[1.02, 3.29] "
MNarvekar 2010 11 49 ] 51 52% 2.29[0.86,6.11]

Yeung 2014 ] 45 15 46  6.2% 0.1 [0.17, 0.96]

Subtotal (95% CI) 184 188 28.6% 1.24 [0.63, 2.46] —~aFIRR-—
Total events 52 42

Heterogeneity: Tau*=0.33; Chi*=9.72, df=3(P=0.02); F=69%
Test for overall effect: Z=0.62 (P =0.54)

Total (95% Cl) 746 750 100.0% 1.37 [1.05, 1.79] <

Total events 255 195

Heterogeneity: Tau®= 0.11; Chi*= 25.29, df=11 (P = 0.008); F= 57% t t ; t f
) 0.2 0.5 2 5

Test for overall effect: Z=2.34 (P=0.02) Favors Control Favors End. Injry

Test far subgroup differences: Chi*=4.78, di=2 (P=0.09), F=58.2%




Figure 6. Forest plot of comparison: | Endometrial injury vs no injury, outcome: 1.3 Miscarriage per clinical

pregnancy.
End. Injury Control Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup  Events Total Events Total Weight M.H, Random, 95% Cl M-H, Random, 95% CI ABCDEFG
Aleyamma 2013 {142 12 40% 043004 418 ¢ 2080760
Baurm 2012 11 1§ 1%  300(061,14.88 * 9200000
Glbreal 2015 4 95 B 60 124% 086016 197 . 2000000
Naryakar 2010 6 16 2 7 101% 108028 434 . R )
Nastri 2013 6 39 5 23 157%  071(024 208 . (LTI T TT)
Polanski 2014 330 4 M 100% 053013 211) ' ee00000
Shohayeh 2012 & 092 4 18 119%  05B(016,1.98 : CELEEEY
Yeung 2014 15 59 & 8%  1.86(059 380 T 2800000
Total (95% CI) 218 223 1000% 098061, 1.55)

Total veits 3 3

Heteragenelty Tal? = (.06, ChF=8.04 df=7 (F=033) F=13% e e ey

Testfor overall effact Z= 010 (F=092) 0 0'2. a5 1 2 3 0
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Scratching beneath ‘The Scratching

Case’: systematic reviews and meta-
analyses, the back door for evidence-
based medicine

Carlos Simon'2* and José Bellver'

ABSTRACT: Endometrial scratching or injury was first suggested a decade ago as a simple intervention to improve endometrial receptivity in
patients undergoing ART. More than a decade later, based on weak evidence some doctors have adopted this strategy, although thereis not yet
agreementaboutits real benefit. In this opinion paper, we analyzethe methodological and plausibility problem beneath ‘the Scratching Case', This
isalsoapplicable to several otherexamples of spurious assodiations reported inthe literature. in particular, we emphasize what should bedone so
asnot to dilute evidence-based medicine by avicious cirdle created by the over-exploitation of inadequate orinsufficient datato computeincor-
rect or incomplete conclusions,

Peer review is the basis for the creation of solid and trustable knowledge that we can
implement in the treatment of our patients. Now, this concept is being tainted and diluted by a
vicious circle created by the use of inadequate or insufficient data to compute incorrect or
incomplete conclusions that are touted as evidence-based medicine, creating confusion
instead of clarification.



Endometrial stracthing has not proven benefit yet.

This intervention must not be advertised as an stablished
practice to improve implantation until real good data
demonstrate that it does and biological plausibility is

demonstrated.

Simon C and Bellver J, HR,2014



Early proliferative phase
Demirol and Gurgan 2004
Magrakis et al 2009

Rama Raju et al 2006

Early proliferative and luteal
phases

Barash et al 2003
Narvekar et al 2010

Luteal phase
Karimzadeh et al 2009
Raziel et al 2007

Once

Zhou et al, 2008

Shohayep & El-Khayat 2012
Coughlan etal, 2013

Twice
Raziel et.al, 2007 (days 21,26)

Four times
Barash et al,2003
(days 8,12,21,26)



CONFUSIONS

= Type of injury (biopsi/injury)
= |nstrumentation( curette/ pipelle/hysteroscopy)
= Degree of injury (endometrium/myometrium)

= Number of injury

= Localization of injury

= Day /phase of menstruel cycle
= Time between endometrial injury and embryo transfer cycle
= Unselected population or previous failures

Endometrium
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Our Technique :

a. One transverse incision

b. Symmetric vertical incisions (6-8) around line

= Hysteroscopy

= Follicular phase

= Previous cycle before ET
= RIF

Our RIF criteria:

Recurrent implantation failure: definition () =t
and management

C Coughlan *, W Ledger ®, Q Wang ‘I Fenghua Liu ° Aygul Demirol *,
Timur Gurgan ¢, R Cutting *, K Ong ’, H Sallam ¥, TC Li **

Symmetric,systematic Injury on the fundus

RIF(Recurrent Implantation Failure):

Failure to achieve a clinical pregnancy after transfer of at
least 4 good-quality embryos in a minimum of three fresh
or frozen cycles in a woman under the age of 40 years.



Systematic and standardized hysteroscopic endometrial injury
for treatment of recurrent implantation failure (RIF):
Preliminary results of prospective and randomized trial.

Timur Girgan?, Ziya Kalem?, Isin Kocabas?!, Miiberra Namli Kalem?, Halil Ruso?, Antonis
Makrigiannakis3

1: Gurgan Clinic Women’s Health and IVF Centre, Ankara, Turkey.
2:Turgut Ozal University Hospital, Department Obstetrics and Gynecology, Ankara, Turkey.
3: University of Crete, Department of Obstetrics and Gynecology, Crete, Greece

Purpose: To investigate the effect of hysteroscopic symmetrical endometrial injury for
RIF patients.

Method: This is a prospective and randomized controlled trial for RIF patients
investigating the effect of systemic and symmetric endometrial injury using office
hysteroscopy. Endometrial injury was performed on the follicular phase of the
menstrual cycle under general anesthesia. The main variant analyzed was the clinical
pregnancy rates. Statistical calculations were performed on GraphPad Prism version
6.0 and p<0.05 were considered statistically significant.

Findings: Following randomized controlled trial we propose that the systemic
endometrial injury model can be standardized to increase the odds of implantation in
RIF patients to achieve clinical pregnancy.




Systematic and standardized hysteroscopic endometrial injury for
treatment of recurrent implantation failure (RIF): Preliminary results of
prospective and randomized trial.

Gurgan et al.
Control (n=40) Injury (n=44)
Average female age 30.76 33 .48
Av. BMI 23.28 24.35
Av. No of previous cycles 3.57 357
Av. No of cumulative ET 6.29 6.26
Av. No of COCs 6.17 6.51
Av. No of MII eggs (%) 73.81 77.12
Av. Fertilisation rate (%) 96.53 89.24
Average ET day 3.14 3.09
Av. no of embryos transferred 1.9 2.02
Av. Endometrial thickness on 10.33 9 46
hCG day
Injury Performed NO YES
Av. cycle day of Injury - 10.86
Av. time from Injury to ET ) 56.02
(days)
Clinical Pregnancy 17.50% 40.91% (p=0.02)







